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Foreword / Endorsement 

It is a distinct professional honor to introduce this booklet by Dr. M. N. Rao. Over more than six 

decades of close academic association, I have witnessed his evolution into a pioneering voice at 

the interface of Vedic tradition and modern environmental science. 

In this work, Dr. Rao addresses the contemporary global environmental crisis by rigorously 

validating ancient Vedic orthodoxy through systematic scientific methodology. of particular 

significance are his parametric and instrument-based studies on Havan and Homa, wherein he 

demonstrates, with empirical evidence, their effectiveness in reducing atmospheric microbial   load 

and neutralizing pathogenic organisms. These findings position such practices not merely as 

ritualistic traditions, but as sophisticated biochemical and thermodynamic interventions for air 

purification. 

This booklet serves as a vital intellectual bridge for the scientific community, clearly 

demonstrating that select Vedic practices constitute evidence-based strategies for environment 

resilience and sustainability. Dr. Rao has presented a scholarly roadmap that merits serious 

attention from scientists, environmental professionals, and policymakers alike. 

 

Prof. M. M. Basole 

Former Professor and Head, 

Department of Civil Engineering 

National Institute of Technology (NIT), Durgapur 
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Preface 

Ancient knowledge systems have long influenced human relationships with the environment and health. 

Among them, Homam (also known as Yagna or Agnihotra) is a structured fire-based practice rooted in 

Vedic tradition, historically associated with environmental purification and ecological balance. Despite its 

longevity, Homam has largely been interpreted through cultural or spiritual perspectives, limiting its 

engagement with modern scientific analysis. 

This book was conceived to bridge that gap. Rather than addressing belief or ritual, it examines Homam as 

a controlled environmental process, capable of objective observation and measurement. By integrating 

principles of environmental monitoring, combustion science, aerosol physics, microbiology, and 

atmospheric analysis, Homam is explored as a localized physicochemical–biological system operating at 

the interface of fire, air, sound, and organic matter. 

The studies presented were conducted under real-world conditions using calibrated instruments, 

standardized protocols, and transparent data analysis. Emphasis is placed on measurable outcomes, 

methodological rigor, and acknowledgment of limitations, with traditional interpretations examined 

through a scientific lens. 

This book is intended for scientists, students, policymakers, and scholars engaged in interdisciplinary 

research. Homam is not proposed as an alternative to conventional pollution-control technologies, but as a 

micro-scale environmental modulation practice with potential relevance to community-level air quality and 

sustainable ecological behavior. 

By treating Homam as a living experimental platform, this work seeks to encourage evidence-based, 

culturally respectful dialogue between ancient ecological practices and contemporary environmental 

science. 

Dr. Narayana Rao Mushti, 

Former director NITTTR,Chennai 

Ministry of Education Govt. of India 
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By the grace of God and with the blessings of Sri Samavedam Shanmukha Sarma Garu, Prof. Sai Siva 

Gorthi, founder of Kanvarshi Academy presents Trakshya - Fire, Light And Sound - A Handbook on 
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Scientific Foundations and Experimental Observations 

Executive Summary 

This book presents a comprehensive scientific investigation into Homam (Yagna / Agnihotra), 

examining it as a structured environmental system rather than a symbolic ritual. Through multi-

disciplinary field studies and analytical interpretation, the work demonstrates that Homam 

produces measurable, short-term, localized changes in air quality, particulate matter behavior, 

microbial populations, and trace-element dynamics under controlled conditions. 

Key Scientific Findings 

• Gaseous Emissions: 

Controlled Homam combustion, utilizing organic fuels low in sulfur and nitrogen, does not 

result in elevated concentrations of SO₂ or NOx. Measured levels consistently remained 

within regulatory limits and, in several cases, showed localized post-Homam reductions. 

• Particulate Matter Transformation: 

Homam temporarily increases ultrafine organic aerosols while facilitating aggregation and 

settling of ambient dust and bioaerosols. Post-Homam measurements reveal a net reduction 

in respirable particulate matter near the ground level. 

• Aerosol Quality vs Quantity: 

Homam-generated aerosols differ fundamentally from industrial PM₂.₅. They are 

predominantly organic, biodegradable, and chemically active, lacking the toxic signatures 

associated with fossil-fuel combustion. 

• Microbial Load Reduction: 

Significant reductions in airborne bacterial and fungal counts were consistently observed, 

with fungal reductions exceeding 70% in some settings. These effects are attributed to 

combined thermal, chemical, nanoparticle-mediated, and aerosol-capture mechanisms. 

• Trace Element Dynamics: 

Airborne particulates and ash residues exhibit enrichment of biologically relevant 

elements, particularly zinc and manganese. Zinc oxide nanoparticles derived from ritual 

materials demonstrate plausible antimicrobial and air-hygienic functions. 
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• Ash as a Resource: 

Homam ash is nutrient-rich, low in toxic heavy metals, and exhibits properties suitable for 

soil amendment, water purification, and microbial regulation, supporting circular 

ecological reuse. 

• Acoustic Contributions: 

Structured mantra chanting introduces low-frequency acoustic fields that may enhance 

aerosol collision, aggregation, and dispersion, suggesting a novel link between acoustics 

and atmospheric microphysics. 

 

Scientific Interpretation 

The findings indicate that Homam operates through synergistic mechanisms, including: 

• Fuel-specific combustion chemistry 

• Buoyancy-driven air circulation 

• Aerosol scavenging and hygroscopic growth 

• Nanoparticle-mediated microbial inactivation 

• Acoustic–fluid dynamic coupling 

These mechanisms collectively position Homam as a localized environmental conditioning 

process, rather than a simple combustion event. 

 

Limitations and Scope 

• Effects are short-term and site-specific 

• Results cannot be directly extrapolated to large urban pollution scenarios 

• Outcomes depend strongly on fuel composition, protocol consistency, and 

meteorological conditions 

Future Directions 

The book outlines advanced research pathways using optofluidic, microfluidic, hyperspectral, and 

computational tools to achieve mechanistic resolution and predictive modeling. Homam is 

proposed as a platform for interdisciplinary research rather than a prescriptive environmental 

solution. 
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Terminology & Standardization Box 

To ensure clarity and scientific consistency throughout this book, the following terminology is 

adopted: 

Primary Term 

• Homam 

Used as the standardized term throughout the book to describe the Vedic fire-based 

environmental process. 

Equivalent Terms 

• Yagna / Agnihotra 

Used interchangeably in cultural or contextual references. Scientifically, all refer to the 

same structured process described as Homam. 

Key Components 

• Homa Kundam 

The combustion chamber, traditionally pyramid-shaped, functioning as a controlled fire 

containment system. 

• Bhasma / Vibhuti 

The solid ash residue produced after Homam combustion, analyzed as a functional 

environmental by-product. 

Environmental and Scientific Terms 

• PM₂.₅ / PM₁₀ 

Fine and coarse particulate matter, measured using standard air-quality monitoring 

protocols. 

• RSPM (Respirable Suspended Particulate Matter) 

Particles capable of penetrating the human respiratory tract. 

• CCN (Cloud Condensation Nuclei) 

Aerosol particles that facilitate cloud droplet formation. 

• Bioaerosols 

Airborne microorganisms or biologically derived particles. 
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• Optofluidics / Microfluidics 

Advanced analytical platforms combining fluid manipulation with optical sensing at micro- 

and nano-scales. 

Interpretative Boundary 

All traditional concepts are interpreted strictly through observable physical, chemical, and 

biological mechanisms, without metaphysical attribution. 

Abbreviations 

1. AAS – Atomic Absorption Spectrophotometry 

2. ANOVA – Analysis of Variance 

3. CCN – Cloud Condensation Nuclei 

4. CFU – Colony Forming Units 

5. CFD – Computational Fluid Dynamics 

6. CO – Carbon Monoxide 

7. CO₂ – Carbon Dioxide 

8. CPCB – Central Pollution Control Board (India) 

9. GC–MS – Gas Chromatography–Mass Spectrometry 

10. IR – Infrared Radiation 

11. NOx – Oxides of Nitrogen 

12. PM – Particulate Matter 

13. PM₂.₅ – Fine Particulate Matter (≤ 2.5 µm) 

14. PM₁₀ – Coarse Particulate Matter (≤ 10 µm) 

15. RSPM – Respirable Suspended Particulate Matter 

16. SEM–EDS – Scanning Electron Microscopy with Energy Dispersive Spectroscopy 

17. SO₂ – Sulfur Dioxide 

18. VOCs – Volatile Organic Compounds 

19. ZnO – Zinc Oxide 

Keywords 

Homam; Yagna (Agnihotra); environmental purification; air quality assessment; biogenic 

aerosols; particulate matter transformation; microbial load reduction; zinc oxide nanoparticles; 

combustion science; aerosol physics; atmospheric microphysics; acoustic–aerosol interaction; 

instrument-based environmental monitoring; trace element dynamics; sustainable traditional 

practices; One Health approach. 
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Chapter 1 

Fire, Light, and Sound: Experimental Insights into Yagna as a 

Controlled Environmental System 

India has a rich heritage of ancient knowledge systems, many of which emphasize harmony 

between human activity and nature. Among these, Yagna, a Vedic ritual involving fire and specific 

organic offerings, has traditionally been associated with environmental purification. In this 

context, Dr.  Narayana Rao Mushti, a researcher engaged in examining the scientific dimensions 

of ancient Vedic practices, has been exploring how such traditional knowledge systems can be 

evaluated using modern environmental science methodologies. However, in the contemporary 

scientific era, these practices must be examined through systematic observation, precise 

measurement, and rigorous analysis.This chapter explains a scientific field study conducted to 

explore whether Yagna can produce measurable, short-term changes in ambient air quality, using 

contemporary environmental monitoring tools. 

The study was carried out during a ten-day Yagnam, conducted continuously from 22 December 

2025, under the research theme “Integration of Ancient Vedic Wisdom with Modern Science.” 

This interdisciplinary research initiative was undertaken with academic guidance and conceptual 

inputs from Dr. Narayana Rao Mushti, whose work focuses on bridging traditional ecological 

knowledge with scientific inquiry. 

The central scientific question addressed in this study was: Can a controlled Yagna ritual, 

performed using traditional organic materials, influence local air quality parameters under 

measured and reproducible conditions? 

To address this question, we adopted a mixed-methods scientific approach. Ambient air quality 

parameters, including PM2.5, PM10, carbon dioxide, nitrogen oxides, and sulfur dioxide, were 

monitored using calibrated instruments. Measurements were recorded before, during, and after 

Yagna sessions to capture temporal variations. In parallel, control locations, where no Yagna 

activity took place, were monitored to establish baseline environmental conditions. 

Given the strong influence of weather on atmospheric behavior, meteorological parameters such 

as temperature, relative humidity, wind speed, and wind direction were continuously recorded. 

This allowed for separation of Yagna-related effects from natural environmental variability. In 
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addition to gaseous pollutants, aerosol dynamics were examined using particle counters and size 

analyzers. Particulate samples were analyzed for chemical composition, including elements such 

as potassium and calcium, which are commonly associated with organic biomass combustion. 

To strengthen the analytical framework, atmospheric dispersion and chemistry models were 

employed to simulate aerosol behavior under local meteorological conditions. Statistical analyses, 

including paired t-tests and analysis of variance, were applied to determine whether observed 

changes were statistically significant. 

Preliminary observations from this controlled field study indicated a localized reduction in 

suspended particulate matter immediately following certain Yagna sessions. The aerosol profile 

during these periods was dominated by organic particles, with trace mineral components, and no 

significant increase in monitored toxic gaseous pollutants within instrumental detection limits. 

These observations were short-term, site-specific, and dependent on environmental conditions, and 

should therefore be interpreted cautiously. 

From a scientific standpoint, controlled combustion of organic materials can generate aerosols that 

interact with atmospheric particles and moisture. Certain naturally occurring compounds released 

during herbal combustion have been documented in scientific literature for their antimicrobial or 

hygroscopic properties. However, these findings do not imply universal air purification or 

replacement of conventional air-pollution control strategies. 

As with all empirical research, this study has limitations. The results cannot be directly 

extrapolated to large urban environments with complex pollution sources. Long-term impacts were 

not assessed, and background emission sources may still influence measurements. Transparent 

acknowledgment of these limitations is essential for responsible science. 

The broader significance of this work lies not in validating belief systems, but in demonstrating 

that ancient knowledge traditions can be objectively studied using modern scientific frameworks. 

Such interdisciplinary research encourages constructive dialogue between tradition and 

technology and supports evidence-based environmental inquiry. 

In conclusion, the integration of ancient Vedic wisdom with modern science is about 

understanding mechanisms rather than proving faith. Through systematic experimentation and 
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scientific reasoning, new pathways for interdisciplinary research, education, and environmental 

awareness can be developed. 
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Chapter 2 

Homam (Agnihotra): Scientific Overview and Component Analysis 

2.1.Introduction 

Homam, also known as Agnihotra or Yagna, is an ancient Vedic fire-based practice traditionally 

performed at specific times of the day, particularly at sunrise and sunset. While its origins lie in 

spiritual and cultural traditions, Homam represents a systematically structured process involving 

controlled combustion, defined materials, geometric containment, acoustic modulation, and 

temporal precision. Modern scientific investigations have demonstrated that Homam can be 

interpreted as a localized environmental engineering intervention with measurable effects on air 

quality, microbial populations, soil chemistry, and ecological balance. 

This chapter presents Homam in a textbook-oriented scientific framework, emphasizing 

mechanisms, components, and experimentally observed outcomes, thereby bridging traditional 

knowledge with contemporary environmental science. 

2.2.Homam as a Controlled Environmental System 

From a scientific perspective, Homam functions as a controlled bio-thermo-chemical system. 

The process integrates multiple physical and chemical phenomena: 

• Controlled combustion of organic materials 

• Generation of heat-induced convection currents 

• Emission of aerosols, vapors, and nano-sized particulates 

• Acoustic stimulation through mantra chanting 

• Formation of mineral-rich ash residues 

Together, these processes influence atmospheric dispersion, pollutant transformation, microbial 

viability, and surface interactions with soil and vegetation. Unlike open burning, Homam is highly 

regulated in terms of fuel composition, combustion geometry, and timing, which differentiates it 

from environmentally harmful combustion processes. 
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2.3.Components of Homam and Their Scientific Significance 

2.3.1. Homa Kundam (Combustion Chamber) 

The Homa Kundam is traditionally a pyramid-shaped vessel made of copper. Scientifically, its role 

can be explained as follows: 

1. Material (Copper/brick): Copper exhibits high thermal conductivity and well-documented 

antimicrobial properties, contributing to efficient heat transfer and microbial suppression. 

Brick, on the other hand, acts as a stable thermal mass with moderate heat retention capacity, 

allowing gradual absorption and release of heat. 

2. Geometry: The shape of the Yagna Kunda influences airflow, flame stability, and dispersion 

of combustion products. Pyramidal (square) shapes enhance vertical convection and uniform 

upward dispersion. Circular kundas promote stable, low-turbulence flames with even heat 

distribution. Rectangular kundas favor lateral heat spread and accommodate larger fuel loads. 

Triangular kundas concentrate heat at corners, intensifying combustion locally. Inverted or 

funnel-shaped kundas create a chimney effect, enabling rapid upward removal of smoke and 

vapors. 

3. Combustion Control: The confined geometry ensures uniform burning and reduces the 

formation of incomplete combustion by-products. 

Environmental monitoring during large-scale Homams has shown lower concentrations of certain 

gaseous and particulate pollutants near the kundam compared to ambient control locations. 

2.3.2. Cow Dung Cakes (Primary Fuel) 

Cow dung cakes serve as the principal fuel in Homam. 

Scientific characteristics include: 

1. High cellulose and lignin content enabling slow, steady combustion 

2. Presence of beneficial microorganisms and organic metabolites 

3. Low emission of toxic polycyclic aromatic hydrocarbons when compared to fossil fuels 

Experimental studies report a significant reduction in airborne microbial counts in areas where 

Homam is performed, indicating antimicrobial activity of the emitted fumes. 
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2.3.3. Cow Ghee (Combustion Enhancer) 

Cow ghee functions as both a fuel enhancer and a chemical mediator. 

Its scientific relevance includes: 

1. High lipid content supporting clean and sustained combustion 

2. Formation of fine aerosol droplets during vaporization 

3. Adsorption of airborne pollutants by lipid-based colloidal particles, promoting their settling 

Air quality studies indicate that ghee-derived aerosols contribute to localized reductions in 

suspended particulate matter. 

2.3.4. Rice (Carbon Source) 

Unpolished (brown) rice is traditionally used in Homam. 

From a scientific standpoint: 

1. It acts as a controlled carbon source 

2. Unpolished rice contains higher mineral and fiber content than polished rice 

3. Comparative experiments show improved environmental effects when unpolished rice is used. 

These findings emphasize the importance of material purity and composition in Homam efficacy. 

2.3.5. Herbal and Agricultural Inputs 

Homam commonly incorporates agricultural and medicinal materials such as coconut, 

pomegranate, pumpkin, banana, sugarcane, and medicinal herbs. 

Scientific contributions of these inputs include: 

1. Release of trace minerals, particularly zinc 

2. Formation of zinc oxide nanoparticles known for antimicrobial and dermatological properties 

3. Interaction of organic vapors with atmospheric pollutants such as sulfur dioxide and nitrogen 

oxides 

Analytical studies of Homam emissions and ash confirm that heavy metal concentrations remain 

within regulatory safety limits. 



21 
 

2.3.6. Mantras (Acoustic and Vibrational Component) 

Mantra chanting introduces a structured acoustic dimension to Homam. 

Scientifically interpreted effects include: 

1. Generation of low-frequency sound waves 

2. Enhancement of air turbulence and mixing 

3. Improved dispersion of aerosols and combustion products 

In addition to physical effects, acoustic regularity has been associated with psychological calming 

and stress reduction. 

2.3.7. Timing (Sunrise and Sunset) 

Homam is prescribed at sunrise and sunset, periods corresponding to atmospheric boundary layer 

transitions. 

Scientific relevance: 

1. Enhanced vertical mixing during temperature inversions 

2. Improved dispersion and dilution of pollutants 

3. Favorable conditions for aerosol transformation and microbial inactivation 

Controlled experiments demonstrate that Homam performed at these times yields superior 

environmental outcomes compared to arbitrary timings. 

2.3.8. Homam Ash (Bhasma): Composition and Applications 

The ash produced during Homam is a valuable by-product rather than waste. 

Scientific analysis reveals: 

1. Presence of calcium, potassium, iron, manganese, zinc, and trace minerals 

2. Adsorptive capacity for toxins in water and soil 

3. Ability to improve soil pH, nutrient availability, and microbial balance 

Applications of Homam ash have shown benefits in seed germination, water purification, soil 

fertility enhancement, and neutralization of certain genotoxic substances. 
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2.3.9. Homam rituals: scientific significance 

Towards the end of a Homam, water is sprinkled in all directions around the Homa Kundam while 

chanting Jala Prasechana mantras. Scientifically, this act may serve as a natural water-scrubbing 

mechanism. Several volatile organic compounds produced during Homam—such as fatty acid 

esters and phenolic (carbolic) derivatives—are known to possess antioxidant, antibacterial, 

antiviral, and potential anticancer properties. If left unconfined, these bioactive vapors disperse 

rapidly into the atmosphere. Sprinkling water near their point of generation facilitates their capture 

through condensation and absorption, thereby retaining beneficial compounds in the immediate 

environment. This ritual reflects an implicit understanding of aerosol–water interactions, 

suggesting that certain Vedic practices encode functional scientific principles, though not 

explicitly stated in the texts. 

2.3.10. Integrated Environmental Effects 

Instrument-based studies conducted during controlled Homams report: 

1. Reduction in airborne microbial load 

2. Changes in particulate size distribution favoring non-toxic nano-scale particles 

3. Localized reduction of gaseous pollutants 

4. Secondary ecological benefits to soil, plants, animals, and human well-being 

Homam may therefore be understood as a localized environmental conditioning process that 

complements conventional pollution control strategies. 

Summary 

When examined through modern scientific frameworks, Homam emerges as a structured and 

reproducible process integrating principles of combustion science, aerosol chemistry, acoustics, 

materials science, and environmental engineering. Its effectiveness arises from the coordinated 

interaction of its components rather than any single element. As such, Homam represents a unique 

example of ancient ecological knowledge that can be meaningfully interpreted, tested, and applied 

within contemporary sustainability and One Health paradigms. 
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Chapter 3 

End Products of Homam and Their Effect on the Environment 

and Health 

Introduction 

Homam (Homa or Havan) is a structured Vedic fire process involving controlled combustion of 

selected organic, herbal, and mineral substances accompanied by mantra recitation. While Chapter 

2 addressed the combustion process and operational methodology, the present chapter focuses on 

the end products of Homam and their scientifically explainable interactions with the environment 

and human health. 

Unlike random biomass burning, Homam represents a designed thermo-chemical and bio-aerosol 

system, producing specific solid, gaseous, particulate, and energy outputs that collectively 

influence air quality, microbial ecology, atmospheric processes, and physiological responses. 

3.1. Classification of End Products of Homam 

The end products of Homam can be systematically classified into four major categories (Shown in 

Figure 1): 

1. Solid residues (ash and charred matter), 

2. Gaseous products 

3. Aerosols and particulate matter 

4. Thermal, acoustic, and radiative energy outputs 

 

 

 

 

 

 

 

Figure 1. Classification of Homam end products into solid residues, gaseous emissions, aerosols 

and particulate matter, and associated thermal, acoustic, and radiative energy outputs.  
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3.1.1. Solid End Products: Homam Ash (Vibhuti / Bhasma) 

Formation and Composition 

Homam ash is generated from the combustion of cow dung cakes, ghee, medicinal herbs, grains, 

and selected woods such as mango, neem, or peepal. Scientific analyses indicate that Homam ash 

contains: 

1. Alkaline earth metal oxides (CaO, MgO, K₂O) 

2. Silicates and phosphates 

3. Trace elements (Fe, Zn, Cu, Mn) 

4. Stable carbonaceous fractions 

3.1.2. Environmental Action of Homam Ash 

Homam ash exhibits multiple environmentally beneficial properties (Shown in Figure 2): 

1. Soil amelioration: Neutralizes soil acidity and improves nutrient availability 

2. Microbial regulation: Supports beneficial microbes while suppressing pathogens 

3. Water purification: Adsorbs contaminants and reduces microbial load 

 

Figure 2. Environmental actions of Homam ash, illustrating its roles in soil amelioration, 

microbial regulation, and water purification through mineral enrichment and adsorptive properties. 
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3.1.3. Health Implications 

The alkaline and mineral-rich nature of Homam ash explains its traditional topical use. 

Scientifically, it functions as a mild antiseptic and desiccant, inhibiting bacterial and fungal 

growth.  

3.1.4. Gaseous End Products and Atmospheric Interactions 

Composition of Gaseous Products 

Controlled Homam combustion releases: 

1. Carbon dioxide (CO₂) 

2. Water vapor (H₂O) 

3. Trace carbon monoxide (CO) 

4. Nitrogen oxides (NOx, in minimal quantities) 

5. Herb-derived volatile organic compounds (VOCs) 

6. Phenolic and aldehydic vapors 

3.1.5.  Mechanism of Air Purification 

The air-purifying action of Homam gases operates through combined chemical and biological 

mechanisms. Medicinal plant vapors such as neem, turmeric, guggal, and camphor possess well-

documented antimicrobial properties, leading to significant reduction in airborne bacteria and 

fungi (Shown in Figure 3). 

 

 

 

 

 

 

 

Figure 3. Mechanisms of air purification during Homam, highlighting the combined chemical, 

biological, and physicochemical interactions of gaseous emissions and herbal vapors with airborne 

pollutants and microorganisms.  
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3.1.6. Respiratory and Psychological Effects 

Low-dose exposure to aromatic vapors stimulates respiratory defense mechanisms and positively 

influences the limbic system, contributing to relaxation, stress reduction, and autonomic balance. 

3.1.7. Aerosols and Fine Particulate Matter 

Nature of Homam Aerosols 

Homam produces short-lived, biologically active aerosols composed of: 

1. Submicron carbon particles 

2. Herb-derived organic molecules 

3. Mineral particulates 

These aerosols differ fundamentally from industrial PM₂.₅, being biodegradable and chemically 

reactive.  

3.1.8. Atmospheric Role of Homam Aerosols 

Homam aerosols influence atmospheric processes by (Shown in Figure 4): 

• Acting as cloud condensation nuclei 

• Enhancing atmospheric ion balance 

• Promoting localized convection and dispersion of pollutants 

 

Figure 4. Atmospheric actions of Homam-generated aerosols, showing their role in particulate 

aggregation, pollutant scavenging, and cloud condensation nucleus (CCN) formation.  
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3.1.9. Health Considerations 

Under controlled conditions, Homam aerosols demonstrate immunomodulatory and antimicrobial 

effects without exhibiting chronic toxicity associated with fossil-fuel-derived particulates. 

3.1.10. Thermal and Radiative Energy Outputs 

Heat-Induced Air Circulation 

The thermal plume generated during Homam creates vertical air currents that (Shown in Figure 5): 

• Disperse stagnant air 

• Reduce microbial concentration 

• Improve oxygen mixing 

 

Figure 5. Thermal convection during Homam, depicting buoyancy-driven vertical air circulation 

and enhanced mixing of ambient air in the vicinity of the homa kundam.  
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3.1.11. Radiative Effects 

Infrared and visible radiation emitted by the fire contributes to surface sterilization and 

photochemical degradation of certain airborne pollutants. 

3.1.12. Acoustic Energy: Scientific Role of Mantras 

Sound Wave Generation 

Mantra chanting produces organized acoustic frequencies that propagate through air and interact 

with both the environment and human physiology. 

Psychophysiological Impact 

Scientific studies associate repetitive vocalization with (Shown in Figure 6): 

• Reduced cortisol levels 

• Improved heart rate variability 

• Enhanced cognitive focus and emotional stability 

 

Figure 6. Acoustic and physiological effects of mantra chanting, illustrating sound-wave 

propagation, aerosol interaction, and associated psychophysiological responses.  
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3.1.13. Integrated Environmental and Health Model of Homam 

The effects of Homam end products are synergistic rather than isolated.This integrated model 

explains why Homam functions as a comprehensive environmental intervention rather than a 

single-factor process (Shown in Figure 7). 

. 

Figure 7. Integrated environmental and human health model of Homam, showing synergistic 

interactions among combustion chemistry, aerosols, trace elements, acoustics, and biological 

responses.  

3.1.14. Scientific Validation and Research Outlook 

Pioneering investigations led by Dr. M. Narayana Rao established quantitative evidence for 

microbial reduction and air quality improvement through Homam. Ongoing interdisciplinary 

research, including collaborations with advanced sensing and optical diagnostics experts, is 

extending this work into high-resolution aerosol, gas-phase, and atmospheric studies. 

Conclusion 

The end products of Homam constitute a complex, multi-layered system involving chemical, 

biological, physical, and psychophysiological processes. Scientifically interpreted, Homam 

emerges as a low-cost, eco-compatible, and culturally integrated environmental health. 
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Chapter 4 

Instrumentation and Measurement Systems 

4.1. Ambient Air Quality Monitoring 

Particulate matter and gaseous pollutants were monitored using calibrated, portable air-quality 

instruments compliant with standard environmental monitoring practices. 

4.2.Particulate Matter (PM₁₀ and PM₂.₅): 

1. Instrument type: Portable laser-based particulate matter analyzer / gravimetric high-volume 

sampler 

2. Measurement parameters: PM₁₀, PM₂.₅ mass concentration (µg/m³) 

3. Sampling height: Breathing zone (1.2–1.5 m above ground level) 

4. Placement: Radial distances from the homa-kundam (typically 2–5 m) 

 

4.3.Gaseous Pollutants: 

1. Sulfur dioxide (SO₂) and oxides of nitrogen (NOx) 

2. Instrument type: Electrochemical gas analyzers / CPCB-approved portable gas monitors 

3. Measurement units: ppm or µg/m³ 

4. Detection limits: Within CPCB-specified sensitivity ranges 

 

4.4.Trace Element and Ash Analysis 

Ash Sampling: 

1. Bottom ash collected after complete combustion and cooling 

2. Stored in contamination-free, sealed containers 

Analytical Technique: 

1. Atomic Absorption Spectrophotometry (AAS) 

2. Gas chromatography–mass spectrometry (GC-MS) 

3. Elements analyzed: Zn, Mn, Fe, Cu, Pb, Ca, Mg,etc 

4. Sample preparation: Acid digestion using standardized wet digestion protocols 
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This approach ensured accurate quantification of trace elements while maintaining comparability 

with environmental and agricultural standards. 

4.5. Microbial Air Sampling 

Airborne microbial populations were assessed using passive and active sampling methods. 

1. Sampling method: Settle plate (gravity sedimentation) technique 

2. Media used: Nutrient agar (bacteria), Sabouraud dextrose agar (fungi) 

3. Exposure duration: 15–30 minutes per sampling event 

4. Incubation conditions: 

4.1. Bacteria: 37 °C for 24–48 hours 

4.2. Fungi: 25–28 °C for 48–72 hours 

Microbial load was expressed as colony-forming units (CFU) per exposure time, enabling relative 

comparison across sampling phases. 

4.6. Calibration and Quality Control 

All monitoring instruments were subjected to routine calibration and validation to ensure data 

reliability. 

• Gas analyzers were calibrated using zero and span checks prior to deployment 

• Particulate monitors were verified against manufacturer-recommended reference standards 

• Microbial media sterility and incubation conditions were quality-checked before sampling 

• Blank controls and duplicate samples were periodically included to assess contamination 

and measurement variability 

These procedures minimized instrumental drift, sampling bias, and operator-induced errors. 

4.7. Sampling Duration and Frequency 

Measurements were conducted across three defined phases: 

4.7.1. Pre-Homam (Baseline): 

• 30–60 minutes before ignition 

• Establishes ambient background conditions 
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4.7.2. During Homam: 

• Continuous or intermittent sampling during active combustion and mantra chanting 

 

4.7.3. Post-Homam: 

• 30 minutes to 3 hours after completion 

• Captures residual and settling effects 

Sampling was repeated daily during extended Homam programs to evaluate temporal 

consistency. 

4.8. Control Site Definition 

To distinguish Homam-related effects from ambient environmental variability, control sites were 

selected based on the following criteria: 

• Located within the same geographic and meteorological zone 

• Free from Homam activity or open combustion 

• Comparable in land use, traffic exposure, and ventilation conditions 

Measurements at control sites were conducted simultaneously or within closely matched time 

windows to ensure valid comparison. 

4.9. Statistical Analysis and Data Interpretation 

Data were analyzed using standard statistical tools to assess significance and variability. 

1. Descriptive statistics: Mean, standard deviation, and percentage change 

2. Inferential tests: Paired t-tests for before–after comparisons and Analysis of variance 

(ANOVA) where applicable across multiple time points 

3. Confidence limits: Statistical significance assessed at 95% confidence level (p < 0.05) 

Observed trends were interpreted conservatively, emphasizing reproducibility and consistency 

over isolated peak values. 
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4.10. Data Validation and Interpretation Boundaries 

Several safeguards were adopted to prevent overinterpretation: 

1. Only instrument-detectable changes were reported 

2. Short-term, localized effects were clearly distinguished from long-term or regional impacts 

3. Results were interpreted in conjunction with meteorological data to account for natural 

atmospheric variability 

Limitations related to sample size, spatial coverage, and meteorological dependence are explicitly 

acknowledged to maintain transparency. 

4.11. Scientific Robustness and Reproducibility 

The experimental framework presented in this book is replicable, instrument-based, and 

methodologically transparent. By adhering to standardized monitoring practices, control-site 

comparison, and statistical validation, the study establishes a defensible foundation for future high-

resolution investigations using optofluidic, microfluidic, and advanced atmospheric sensing 

technologies. 
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Chapter 5 

Results 

The experiments conducted by Narayana Rao and his multidisciplinary team present a 

comprehensive evaluation of environmental parameters monitored across multiple Homam and 

Yagnam events conducted at different geographical locations in India like, Srisailam (Andhra 

Pradesh), Bengaluru (BTM Layout, Karnataka), Nagpur, New Delhi (urban Homam study), Eluru 

(Andhra Pradesh) and selected agricultural field sites, representing diverse environmental and 

atmospheric conditions. 

These investigations were designed to scientifically assess the influence of Homam activities on 

ambient air quality, surface water, soil characteristics, and Homam ash (Bhasma) under varying 

spatial, climatic, and operational contexts. 

All monitoring and analytical work was executed by MoEF&CC-recognized and NABL-

accredited laboratories, following standard methodologies prescribed under CPCB-BIS, and 

APHA guidelines. To ensure spatial representatives and capture potential exposure pathways, 

observations were systematically carried out across multiple monitoring zones at each study 

location, both in the background (upwind) control locations, and in the potential impact 

(downwind) zones. 

5.1. Environmental Monitoring Results during Athirudra Maha Yagnam 

The Athirudra Maha Yagnam held at Eluru, Andhra Pradesh, represents the principal large-scale, 

instrument-based investigation of this study. Systematic environmental monitoring was 

undertaken across multiple zones to assess spatial and temporal variations in air, water, soil, and 

ash parameters during Homam operations. This section presents the detailed results obtained from 

the Eluru Athirudra Maha Yagnam. 

1. Pradhana Homa Kundam (Main combustion source) 

2. Upa Homa Kundam (Small combustion source) 

3. Upwind Zone (Background/control location) 

4. Downwind Zone (Potential impact/exposure location) 

Sampling was performed during active Homam periods as well as stopped (non-combustion) 

conditions, allowing comparison between baseline, peak activity, and recovery phases. 
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5.1.1. Ambient Air Quality Results 

Particulate Matter Dynamics During Homam 

Particulate matter was monitored to evaluate emissions arising from the ritual -combustion of 

biomass-based materials, including wood, clarified butter (ghee), herbs, and organic offerings. 

Given that particulate matter is a primary indicator of combustion-related air quality impacts, PM₁₀ 

and PM₂.₅ were assessed separately to understand both coarse and fine particle behavior in relation 

to Homam activity. 

Particulate Matter (PM₁₀) 

PM₁₀ concentrations showed a marginal increase during active Homam operations in the 

immediate vicinity of the Homa Kundams. This elevation is consistent with the release of coarse 

particulates typically associated with controlled biomass combustion. However, all observed PM₁₀ 

values remained well within the National Ambient Air Quality Standards. Importantly, PM₁₀ 

concentrations measured in the downwind zone did not exceed those recorded at the upwind 

control location. This spatial pattern indicates effective dispersion and settling of coarse 

particulates, preventing pollutant accumulation in surrounding areas and confirming that Homam 

does not generate sustained particulate pollution at the community scale, the results were shown 

in graph 1. 

 

Graph 1. Variation in PM₁₀ measured at the Pradhana Homa Kundam, Upa Homa Kundam, 

upwind (control), and downwind (impact) locations during active Homam and Post Homam 

conditions, showing localized increases near combustion sources without downwind 

accumulation.  
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Particulate Matter (PM₂.₅) 

Fine particulate matter (PM₂.₅) exhibited a similar trend, with slight, localized increases observed 

near the active Homa Kundams during combustion phases. These increases reflect the expected 

formation of fine aerosols due to oxidation of   organic material. Nevertheless, PM₂.₅ 

concentrations remained within prescribed NAAQS limits at all monitoring locations. The absence 

of elevated PM₂.₅ levels in the downwind zone relative to the upwind control further demonstrates 

that Homam does not contribute to fine particulate accumulation or secondary aerosol formation. 

This behavior contrasts with uncontrolled biomass burning and fossil-fuel combustion, where fine 

particulates often persist and disperse over larger distances, the results were shown in graph 2. 

 

Graph 2. Spatial and temporal distribution of PM₂.₅ concentrations (µg/m³) across source, control, 

and impact zones during Homam and non-combustion phases, demonstrating compliance with 

National Ambient Air Quality Standards and absence of fine particulate build-up.  

5.1.2. Temperature: 

The temperature data indicate a modest, localized increase during active Homam in the immediate 

vicinity of the Homa Kundams, attributable to heat released from controlled combustion. In 

contrast, temperatures measured in the downwind zone remained comparable to those at the 

upwind control site, demonstrating the absence of thermal propagation beyond the source area. 

Following completion of Homam, ambient temperatures rapidly returned to baseline levels, 

indicating efficient heat dissipation and atmospheric mixing. This rapid thermal normalization 

reflects the open-air nature of the process and effective convective heat transfer. Collectively, these 
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findings confirm that the thermal influence of Homam is temporary, spatially confined, and does 

not alter the surrounding microclimate or ambient environmental conditions, the results were 

shown in graph 3. 

 

Graph 3. Ambient temperature variation (°C) recorded during active Homam and stopped 

conditions at different monitoring zones, indicating transient, localized thermal effects confined to 

the Homa Kundam vicinity. 

5.1.3. Gaseous Pollutant Dynamics During Homam: Scientific Interpretation of Field 

Observations 

The monitoring of gaseous pollutants during Homam activities was undertaken to evaluate whether 

controlled ritual combustion contributes to atmospheric contamination comparable to conventional 

combustion systems. Measurements were conducted at the Pradhana Homa Kundam, Upa Homa 

Kundam, downwind impact zone, and upwind control location, allowing spatial differentiation 

between source influence, dispersion effects, and background conditions. The results consistently 

demonstrate that Homam does not function as a significant source of regulated gaseous pollutants 

and, importantly, operates within a combustion regime fundamentally different from fossil-fuel–

based systems. 

Nitrogen Dioxide (NO₂) 

Nitrogen dioxide (NO₂) concentrations remained low and well within regulatory limits across all 

sampling locations. Notably, downwind NO₂ levels were comparable to the upwind control, 

indicating that Homam does not generate nitrogen oxides in environmentally significant quantities. 
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From a combustion chemistry perspective, this reflects the moderate flame temperatures and 

oxygen-balanced conditions characteristic of Homam, which are insufficient to drive thermal NOₓ 

formation. Additionally, the absence of sustained high-temperature zones and limited nitrogen 

content in the input materials further restrict NO₂ production, distinguishing Homam from 

industrial or vehicular combustion sources, the results were shown in graph 4. 

 

Graph 4. Observed nitrogen dioxide (NO₂) concentrations (µg/m³) at source, upwind, and 

downwind locations during Homam and baseline periods, illustrating minimal NOₓ generation 

under controlled combustion conditions.  

Ammonia (NH₃) 

Ambient ammonia (NH₃) concentrations measured during the Homam remained consistently and 

substantially below the prescribed National Ambient Air Quality Standards, with no evidence of 

atmospheric accumulation at any monitoring location. Slightly higher NH₃ levels observed in the 

immediate vicinity of the Homa Kundams can be attributed to short-term volatilization of nitrogen-

containing organic compounds present in natural biomass materials such as herbs, ghee, plant 

matter, and other organic offerings, as well as minor emissions arising from thermal decomposition 

during controlled combustion. These localized elevations were transient in nature and restricted to 

the immediate source zone. 

A clear and progressive reduction in ammonia concentrations was observed toward the downwind 

locations, with values closely comparable to those recorded at the upwind control site. This spatial 

trend confirms efficient atmospheric dispersion and dilution, and indicates the absence of 
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secondary ammonia formation or persistence under the prevailing environmental conditions. 

Overall, the results demonstrate that Homam does not contribute significantly to reactive nitrogen 

loading in the atmosphere and does not exert any measurable adverse impact on ambient air quality 

with respect to ammonia, the results were shown in graph 5. 

 

Graph 5. Distribution of ammonia (NH₃) concentrations (µg/m³) across monitoring zones during 

Homam and stopped phases, showing transient, non-accumulative behavior and values well below 

regulatory limits. 

Carbon Monoxide (CO) 

Carbon monoxide (CO) concentrations also remained extremely low across all monitoring 

locations throughout the study period, indicating a high degree of combustion efficiency during 

Homam activities. This observation is mechanistically important, as CO is a characteristic by-

product of oxygen-limited, poorly mixed, or incomplete combustion processes. The consistently 

low CO levels recorded near the Homa Kundams, as well as in the downwind and control zones, 

suggest that the structural geometry of the Homa Kundam, regulated ingredient feeding, and 

effective natural airflow collectively promote complete oxidation of carbonaceous materials. 

Unlike open biomass burning or domestic solid-fuel combustion- where inefficient burning 

commonly results in elevated CO emissions—Homam operates under conditions that minimize 

incomplete combustion and toxic gas formation. 

Furthermore, the sustained availability of oxygen and moderate combustion temperatures during 

Homam are unfavorable for CO stabilization, facilitating its rapid oxidation to carbon dioxide 

(CO₂) within the combustion zone itself. The absence of CO accumulation in the downwind 

direction further confirms efficient dispersion and oxidation, reinforcing the conclusion that 
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Homam does not pose a carbon monoxide–related health risk to participants or the surrounding 

environment under controlled conditions, the results were shown in  

graph 6. 

Graph 6. Measured carbon monoxide (CO) concentrations (mg/m³) during Homam operations 

and non-combustion periods, reflecting high combustion efficiency and negligible incomplete 

oxidation. 

 

Carbon Dioxide (CO₂) 

Carbon dioxide (CO₂) showed brief, localized increases during active Homam, consistent with 

controlled biomass combustion, and returned to baseline levels post-combustion. No sustained 

accumulation was observed in the downwind zone, indicating efficient atmospheric dispersion. 

Overall, CO₂ concentrations remained within normal background variability, confirming that 

Homam contributes only marginally to local carbon levels without broader atmospheric impact, 

the results were shown in graph 7. 

Graph 7. Temporal variation of carbon dioxide (CO₂ concentrations, ppm) during active Homam 

and recovery phases across monitoring locations, indicating short-lived and spatially limited 

combustion-related increases. 
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Sulfur Dioxide (SO₂) 

Sulfur dioxide (SO₂) concentrations remained uniformly low across all monitoring locations and 

well below National Ambient Air Quality Standards. The lack of elevation in the downwind zone 

confirms that Homam does not produce measurable Sulfur emissions, which is consistent with the 

negligible Sulfur content of the input materials (clarified butter, plant biomass, and herbal 

additives), in contrast to fossil-fuel combustion. Comparable SO₂ levels across source and control 

locations indicate that Homam does not add Sulfur load to the ambient environment, the results 

were shown in graph 8. 

 

Graph 8. Ambient Sulfur dioxide (SO₂ concentrations, µg/m³) measured during Homam and 

baseline conditions at source and receptor sites, confirming the absence of Sulfur-bearing 

emissions. 

Oxygen (O₂)  

Oxygen concentrations remained within normal atmospheric limits throughout the monitoring 

period, with no evidence of localized depletion even in close proximity to the active Homa 

Kundams. This demonstrates that Homam does not create oxygen-deficient microenvironments, a 

condition often associated with enclosed or high-intensity combustion systems. The observed 

stability in oxygen levels reflects balanced combustion stoichiometry, continuous air entrainment, 

and the open-system nature of the process. Additionally, thermal buoyancy generated during 

Homam promotes vertical mixing, enabling rapid replenishment of consumed oxygen from the 

surrounding atmosphere. Collectively, these mechanisms ensure efficient combustion while 
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maintaining ambient oxygen availability and environmental safety, the results were shown in graph 

9. 

 

Graph 9. Variation in oxygen (O₂, %) levels during Homam and stopped conditions, 

demonstrating maintenance of normal atmospheric oxygen concentrations even near active 

combustion zones. 

Ozone (O₃) 

Ozone levels remained consistently low across all monitoring zones throughout the Homam 

period, with no statistically or observationally significant deviations between pre-Homam, active 

Homam, and post-Homam phases. Measurements from the immediate vicinity of the Homa 

Kundam, as well as from downwind and upwind locations, showed comparable ozone 

concentrations, indicating the absence of localized ozone formation or accumulation attributable 

to the ritual activities. 

As tropospheric ozone formation requires the presence of nitrogen oxides (NOₓ) and volatile 

organic compounds (VOCs) under sufficient solar radiation, the observed stability of ozone 

concentrations corroborates the minimal NOₓ emissions recorded during Homam. In addition, the 

open-air setting and moderate combustion temperatures likely limited the formation of ozone 

precursors, while efficient atmospheric mixing further prevented any build-up of reactive species 

capable of driving secondary photochemical reactions. 

Collectively, these observations indicate that Homam does not create atmospheric conditions 

favorable for secondary pollutant formation. This behavior contrasts sharply with urban and 
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industrial combustion sources, where sustained emissions of NOₓ and VOCs lead to photochemical 

smog and episodic ozone enhancement. The consistently low ozone levels observed during 

Homam therefore underscore the environmentally benign atmospheric chemistry associated with 

this traditional practice under the monitored conditions, the results were shown in graph 10. 

 

Graph 10. Observed ozone (O₃ concentrations, µg/m³) across monitoring zones during Homam 

activity, showing no photochemical enhancement or secondary pollutant formation. 

Integrated Interpretation 

Taken together, the gaseous pollutant profile observed during Homam demonstrates a combustion 

system characterized by low emission intensity, efficient oxidation, and negligible secondary 

pollutant formation. The absence of downwind accumulation for key regulated gases such as SO₂, 

NO₂, CO, and O₃ provides strong empirical evidence that Homam does not behave as a 

conventional pollution source. Instead, it represents a controlled, low-temperature, biomass-based 

combustion process with minimal atmospheric impact. 

From an environmental science perspective, these findings challenge the assumption that all open 

combustion activities are inherently polluting. The Homam system illustrates how ingredient 

composition, combustion geometry, airflow regulation, and temporal control can collectively 

govern emission outcomes. When examined through rigorous scientific monitoring, Homam 

emerges not as an environmental liability, but as a combustion practice operating well within 

acceptable atmospheric limits. 
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5.1.4. Volatile Organic Compounds (VOCs) – GC–MS Results 

VOC monitoring was conducted using Gas Chromatography coupled with Tandem Mass 

Spectrometry (GC–MS) to detect trace-level organic compounds associated with combustion 

processes.  

GC–MS chromatograms revealed no hazardous or persistent VOCs, including benzene, toluene, 

xylene, aldehydes, PAHs, or chlorinated compounds. VOC profiles were qualitatively similar 

across all locations, confirming that Homam activities did not introduce additional chemical 

burden to the surrounding environment. 

GC–MS VOC Assessment Summary 

Location 
Hazardous 

VOCs 
Aromatics Carbonyls Accumulation 

Pradhana Homa Kundam Not detected BDL BDL None 

Upa Homa Kundam Not detected BDL BDL None 

Downwind Zone Not detected BDL BDL None 

Upwind Control Not detected BDL BDL — 

5.1.5. Surface Water Quality Results 

Surface water samples from Chinna Cheruvu and Pedda Cheruvu were analyzed for physical, 

chemical, microbiological, heavy metal, and pesticide parameters. 

The results indicate no detectable contamination attributable to Homam activities. Both ponds-

maintained water quality consistent with natural background conditions. 

Surface Water Quality Summary 

Parameter Range IS 10500 Status 

pH 7.74–7.81 Compliant 

TDS (mg/L) 241–279 Compliant 

Heavy metals Below detection Compliant 

Pesticides Below detection Compliant 

E. coli <2 MPN/100 mL Compliant 

5.1.6. Soil Quality Results 

Soil quality remained stable, with no evidence of contamination or degradation due to Homam-

related activities. 
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Soil Characteristics 

5.1.7. Bhasma (Homam Ash) Characteristics 

Bhasma exhibited a highly alkaline, mineral-rich profile, characteristic of ash derived from natural 

biomass, with no toxic metal enrichment. 

Bhasma Composition Summary 

Parameter Observed Range 

pH 12.1–12.7 

Potassium (%) 15.9–18.1 

Calcium (%) 10.1–21.5 

Magnesium (%) 3.1–9.1 

Iron (mg/kg) 2,193–4,530 

 

5.2. Prakruthi foundation env. Monitoring before homa, during homa and after homa 

carried out at BTM layout in Bangalore on… 

The monitoring of Ambient Air Quality was carried out in three phases viz. Before Homa, During 

Homa and After Homa. 

Concentration of different Parameters (PM10, PM2.5 and carbon Dioxide) when added to 

Homa Kundam; A comparative Study: 

5.2.1. Particulate matter- PM10 

The following table provides details of particulate matter (PM₁₀) concentrations observed during 

Homa when dry fruits, ghee, and milk were added to the Homa Kundam. The highest PM₁₀ 

concentration (6300 µg/m³) was recorded on 26.06.2015 when wheat was used as the primary 

ingredient, and the corresponding highest average PM₁₀ value (4673 µg/m³) was also associated 

with wheat-only combustion. In contrast, the lowest minimum PM₁₀ concentration (83 µg/m³) was 

Parameter Range Interpretation 

pH 6.61–7.19 Slightly acidic to neutral 

EC 347–466 µmhos/cm Non-saline 

Organic Carbon 0.32–0.44 % Moderate 

Nutrients Adequate–High Fertile 

Heavy metals Normal Safe 
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observed on 27.06.2015 when ghee was used as the sole ingredient, with the lowest average PM₁₀ 

value (308 µg/m³) likewise recorded under ghee-only conditions. All other ingredient 

combinations yielded PM₁₀ concentrations falling within this range. 

This pronounced variability indicates that PM₁₀ generation during Homa is strongly governed by 

the physicochemical nature of the materials offered, particularly their combustion efficiency, 

moisture content, and ash-forming potential. Ingredients such as wheat, which undergo incomplete 

combustion and produce higher residual ash, contribute to elevated particulate emissions, whereas 

ghee facilitates more complete combustion, resulting in substantially lower PM₁₀ release, the 

results were shown in graph 11. 

 

Graph 11 Variation in PM₁₀ concentrations (µg/m³) during Homam with different individual 

ingredients, illustrating ingredient-dependent differences in coarse particulate generation, with 

higher emissions observed for carbohydrate-rich materials and lower emissions for ghee-based 

combustion. 

5.2.2. Fine Particulate Matter (PM₂.₅) 

The concentration of fine particulate matter (PM₂.₅) exhibited marked variability depending on the 

ingredients used during the Homa. The highest instantaneous PM₂.₅ concentration (1672 µg/m³) 

was recorded on 26.06.2015 when dry fruits were used as the primary combustion material, with 

the highest average concentration (1137 µg/m³) also associated with dry fruit–based combustion. 

These elevated values indicate that certain organic ingredients, particularly those with higher oil 

and sugar content, can contribute to increased fine particulate generation during combustion. 

Dry Fruits
(Dt.

26.06.2015)

Wheat (Dt.
26.06.2015)

Ghee (Dt.
26.06.2015)

Ghee (Dt.
27.06.2015)

Milk (Dt.
26.06.2015)

Ghee &
Milk (Dt.

26.06.2015)

Ghee &
Milk (Dt.

28.06.2015)

Hot Ghee &
Milk (Dt.

26.06.2015)
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In contrast, the lowest PM₂.₅ concentrations were observed when ghee was used as the primary 

ingredient. A minimum value of 26 µg/m³ was recorded on 27.06.2015, while the lowest average 

concentration (200 µg/m³) likewise corresponded to ghee-only combustion. All other ingredient 

combinations yielded intermediate PM₂.₅ levels, reflecting differences in combustion behavior and 

volatilization characteristics. Collectively, these observations indicate that PM₂.₅ emissions during 

Homam are strongly influenced by ingredient composition and combustion dynamics. The 

observed variability further highlights the importance of experimental standardization, particularly 

with respect to ingredient quantity and fixed monitoring intervals (e.g., measurements taken 30 

minutes post-addition), to improve data comparability and strengthen conclusions on ingredient-

specific particulate emissions, the results were shown in graph 12. 

 

Graph 12 Variation in PM₂.₅ concentrations (µg/m³) during Homam using different ingredients, 

demonstrating strong dependence of fine particulate emissions on ingredient composition and 

combustion characteristics. 
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In contrast, the lowest minimum CO₂ concentration (516 ppm) and the lowest average 

concentration (645 ppm) were both observed on 27.06.2015 during ghee-only combustion. All 

other values fell within this range, demonstrating intermediate CO₂ generation corresponding to 

variations in ingredient composition and combustion dynamics. 

Overall, the results indicate that CO₂ emissions during Homam are influenced by ingredient type 

and combination, as well as combustion efficiency and temporal factors. Greater experimental 

standardization—such as fixed ingredient quantities and uniform post-addition monitoring 

intervals—would enhance comparability, reproducibility, and interpretation of ingredient-specific 

CO₂ generation patterns, the results were shown in graph 13. 

 

Graph 13 Carbon dioxide (CO₂) concentrations (ppm) observed during Homam with different 

individual ingredients, reflecting differences in carbon content and combustion efficiency of the 

materials used. 
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In contrast, the lowest minimum CO concentration (1 ppm) and the lowest average concentration 

(1.2 ppm) were observed on 27.06.2015 during ghee-only combustion, suggesting highly efficient 

oxidation and near-complete combustion. All other recorded values fell between these extremes, 

reflecting intermediate combustion efficiencies associated with different ingredient compositions. 

Overall, the results indicate that carbon monoxide emissions during Homam are strongly 

influenced by ingredient characteristics and combustion efficiency. Improved experimental 

standardization—such as fixed ingredient quantities and uniform monitoring intervals—would 

further enhance data comparability and reproducibility; the results were shown in graph 14. 

 

Graph 14 Carbon monoxide (CO) concentrations (ppm) recorded during Homam with different 

individual ingredients, indicating variations in combustion completeness associated with 

ingredient moisture content and oxidation behavior. 
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particulate release. All other measurements fell between these extremes, demonstrating that PM₁₀ 

emissions during Homam are strongly influenced by ingredient composition and combustion 

behavior. 

The inclusion of carbohydrate-rich preparations such as kheer likely promotes incomplete 

combustion and ash formation, thereby increasing coarse particulate emissions. Conversely, the 

presence of ghee, a highly combustible lipid, facilitates stable flame characteristics and improved 

oxidation of biomass. These findings highlight the critical role of fuel chemistry in governing 

particulate emission profiles during ritual combustion, the results were shown in graph 15. 

Graph 15 - PM₁₀ concentrations (µg/m³) during Homam with mixed ingredient combinations, 

showing increased coarse particulate emissions for carbohydrate-rich mixtures and lower 

emissions for ghee-dominant combinations. 
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occurred on the same date with cow dung, cow ghee, and Amrut Balli. All other measurements fell 

between these extremes. 

The elevated PM₂.₅ levels associated with kheer-containing mixtures can be attributed to incomplete 

combustion of carbohydrate- and lipid-rich substrates, which favor fine aerosol formation. Conversely, 

ingredient combinations incorporating ghee promote higher flame stability and more complete 

oxidation, thereby limiting fine particulate emissions. Variations in botanical additives such as mustard 

and Amrut Balli further modulate combustion dynamics through differences in volatile content and 

burn rate. These observations underscore the importance of fuel composition in determining fine 

particulate emission profiles and support the need for standardized ingredient quantities and fixed post-

addition monitoring intervals (e.g., 30 minutes) to ensure improved comparability and reproducibility 

of particulate measurements, the results were shown in graph 16. 

 Graph 16 - PM₂.₅ concentrations (µg/m³) during Homam with mixed ingredients combinations, 

highlighting the influence of ingredient synergy on fine particulate generation and combustion 

dynamics. 
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In contrast, the lowest minimum CO₂ concentration (379 ppm) was recorded on 28.06.2015 when 

cow dung, cow ghee, and wood were used as ingredients. The lowest average CO₂ value (591 ppm) 

was also observed on the same date when cow dung, cow ghee, and appamaar were used. All other 

CO₂ measurements fell between these extremes, demonstrating moderate variability associated 

with ingredient composition and combustion characteristics. 

Elevated CO₂ levels associated with kheer and mustard-containing mixtures likely arise from their 

higher readily oxidizable organic carbon content. The presence of ghee appears to enhance 

combustion stability, moderating excessive carbon release despite its lipid-rich nature. Botanical 

additives such as appamaar may contribute lower effective carbon input or promote cleaner burn 

profiles. Importantly, all recorded CO₂ concentrations remained within typical indoor ambient 

ranges, suggesting that Homa-related combustion does not result in abnormal carbon dioxide 

accumulation. These findings further emphasize that ingredient selection governs carbon emission 

dynamics more strongly than the combustion process itself, the results were shown in graph 17. 

 

 

Graph 17 - Carbon dioxide (CO₂) concentrations (ppm) during Homam with mixed ingredient 

combinations, illustrating moderate variability linked to differences in carbon release and 

combustion intensity. 
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5.2.8. Carbon Monoxide (CO) 

Carbon monoxide concentrations showed measurable variation depending on the ingredient 

combinations used during the Homa, reflecting differences in combustion completeness and 

oxidation efficiency. The highest CO concentration (5 ppm) and the highest average value (3.7 

ppm) were recorded on 27.06.2015 when wood, cow dung, and kheer were used together, 

indicating relatively less complete oxidation, likely due to higher moisture content and 

heterogeneous fuel composition. 

In contrast, the lowest minimum CO concentration (1 ppm) was observed on 28.06.2015 when 

cow dung, cow ghee, and yellow mustard, as well as cow dung, cow ghee, and appamaar, were 

used as ingredients. The lowest average CO concentration (1.4 ppm) was recorded for the cow 

dung–cow ghee–appamaar combination, suggesting more stable combustion and enhanced 

oxidation efficiency. 

Overall, the intermediate CO values observed across other ingredient combinations highlight the 

role of fuel composition, volatility, and combustion temperature in governing carbon monoxide 

formation during Homam. These findings further indicate that optimizing ingredient selection and 

maintaining consistent combustion conditions can minimize incomplete oxidation and associated 

CO emissions, the results were shown in graph 18. 

 

Graph 18 Carbon monoxide (CO) concentrations (ppm) during Homam with mixed ingredient 

combinations, demonstrating ingredient-dependent differences in combustion efficiency and 

incomplete oxidation. 
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5.2.9. Particulate Matter (PM₁₀) 

PM₁₀ concentrations were monitored during Homam when cow dung, cow ghee, wood, Amrut 

Balli juice, and Ekka plant parts were used as combustion inputs. The highest PM₁₀ concentration 

(840 µg/m³) was recorded at 4:05 pm under this ingredient combination, with the highest average 

PM₁₀ value (627 µg/m³) also observed during the same period, indicating localized coarse 

particulate generation near the Homa Kundam during active combustion and fuel addition. The 

elevated levels corresponded temporally with peak flame intensity and biomass feeding intervals, 

suggesting that coarse particle release is closely linked to combustion dynamics and mechanical 

disturbance of burning materials. 

In contrast, the lowest minimum PM₁₀ concentration (73 µg/m³) was recorded at 5:00 pm when 

measurements were taken at a distance of 30 feet from the Homa Kundam. The lowest average 

PM₁₀ value (132 µg/m³) followed a similar spatial trend, reflecting substantial reduction in 

particulate load with increasing distance from the source. These observations demonstrate rapid 

dispersion and dilution of coarse particulates with distance from the combustion zone, aided by 

natural air movement and atmospheric mixing. The data confirm that PM₁₀ elevations remain 

spatially confined and decline markedly beyond the immediate vicinity of the Homa Kundam, 

indicating limited broader environmental impact under the monitored conditions, the results were 

shown in graph 19. 

Graph 19 - Spatial variation of PM₁₀ concentrations (µg/m³) during Homam at different distances from 

the Homa Kundam, demonstrating rapid dispersion and dilution of coarse particulates with increasing 

distance from the source. 
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5.2.10. Particulate Matter (PM₂.₅) 

PM₂.₅ concentrations were monitored during Homam using the same combination of ingredients—

cow dung, cow ghee, wood, Amrut Balli juice, and Ekka plant parts—on 28.06.2015. The highest 

PM₂.₅ concentration (458 µg/m³) was recorded at 3:40 pm, with the highest average value (413 

µg/m³) observed during the same period, indicating localized generation of fine particulates near 

the Homa Kundam during periods of active combustion and fuel feeding. These elevated levels 

coincide with peak thermal activity, suggesting enhanced formation of fine aerosols from 

incomplete oxidation and volatilization of organic constituents. 

In contrast, the lowest minimum PM₂.₅ concentration (48 µg/m³) was recorded at 5:00 pm when 

measurements were taken at a distance of 30 feet from the Homa Kundam. The lowest average 

PM₂.₅ value (91 µg/m³) was also observed under these conditions, reflecting substantial attenuation 

of fine particulate concentrations with distance. These results clearly demonstrate rapid dilution 

and dispersion of fine particulates due to atmospheric mixing, confirming that PM₂.₅ impacts 

remain spatially confined to the immediate vicinity of the Homam under the monitored 

environmental conditions , the results were shown in graph 20. 

 

Graph 20- Spatial variation of PM₂.₅ concentrations (µg/m³) during Homam at different distances 

from the Homa Kundam, showing localized fine particulate generation near the source and 

effective attenuation with distance. 
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5.2.11.  Carbon Dioxide (CO₂) 

Carbon dioxide concentrations were monitored during Homam using the same combination of 

ingredients—cow dung, cow ghee, wood, Amrut Balli juice, and Ekka plant parts—on 28.06.2015. 

The highest instantaneous CO₂ concentration (646 ppm) was recorded at 3:40 pm during active 

Homam, corresponding to periods of intense combustion and fuel addition. The highest average 

CO₂ value (569 ppm) was observed later at 5:15 pm under the same ingredient combination, 

reflecting temporal variation in combustion intensity, smouldering phases, and atmospheric 

mixing. These patterns indicate that CO₂ release is influenced by both active flame conditions and 

post-combustion oxidation processes. 

In contrast, the lowest minimum CO₂ concentration (379 ppm) was recorded at 3:40 pm during a 

separate measurement interval, while the lowest average CO₂ value (524 ppm) was observed at 

4:40 pm with the same class of ingredients. These variations indicate short-term fluctuations 

associated with combustion dynamics and dispersion rather than sustained emission. Overall, CO₂ 

levels remained within typical ambient ranges and showed no evidence of progressive 

accumulation in the surrounding environment, confirming effective dilution and atmospheric 

exchange during the Homam period, the results were shown in graph 21. 

 

Graph 21 - Temporal variation of carbon dioxide (CO₂) concentrations (ppm) during Homam at 

different time intervals, indicating short-term fluctuations associated with combustion dynamics 

and atmospheric mixing. 
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5.2.12. Carbon Monoxide (CO)  

Carbon monoxide concentrations were monitored during Homam on 28.06.2015 using the same 

combination of ingredients—cow dung, cow ghee, wood, Amrut Balli juice, and Ekka plant parts. 

The highest maximum CO concentration (4 ppm) was recorded at 4:05 pm during active 

combustion, with the highest average CO value (2.8 ppm) observed at the same time. This increase 

corresponds to periods of peak fuel addition and flame activity, during which localized oxygen 

limitation and incomplete oxidation can transiently enhance CO formation in the immediate 

vicinity of the Homa Kundam. 

Spatially, elevated CO levels were confined to locations close to the combustion source, indicating 

minimal lateral transport. As combustion intensity declined and fuel feeding ceased, CO 

concentrations showed a consistent downward trend. The lowest minimum CO concentrations 

were recorded at 5:00 pm and 5:15 pm, corresponding to measurements taken after peak 

combustion activity. 

The lowest average CO concentration (1.8 ppm) was observed at 5:00 pm when monitoring was 

conducted at a distance of 30 meters from the Homa Kundam, reflecting effective atmospheric 

dilution and oxidative conversion of CO to CO₂. The rapid decline in CO levels with both time 

and distance demonstrates efficient dispersion and short atmospheric residence of carbon 

monoxide under open-air Homam conditions. Overall, these observations confirm that CO 

generation during Homam is transient, spatially confined, and does not result in sustained 

accumulation in the surrounding environment, the results were shown in graph 22. 
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Graph 22 - Temporal and spatial variation of carbon monoxide (CO) concentrations (ppm) during 

Homam, illustrating rapid oxidation and dispersion of CO away from the combustion zone. 
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air, and that indoor air quality with respect to metallic constituents remained stable or improved 

over the monitoring period, the results were shown in graph 23. 

 

Graph 23 - Variation of average concentrations of PM₁₀, PM₂.₅, CO₂, and CO during the three-

day Homam period (26–28 June 2015), showing progressive reduction and stabilization of 

pollutant levels with continued Homam activity. 

5.2.14. Variation of Average Concentrations of Pollutants during Homa (26.06.2015–

28.06.2015) 

The variation in average concentrations of key pollutants—PM₁₀, PM₂.₅, carbon dioxide (CO₂), 

and carbon monoxide (CO)—was evaluated over the three-day Homa period from 26.06.2015 to 

28.06.2015 to understand temporal trends in emissions. The results show a clear overall decline in 

pollutant levels with progression of the Homa. PM₁₀ exhibited a pronounced decreasing trend, with 

the average concentration reducing from 1757 µg/m³ on the first day to 939 µg/m³ on the second 

day (47% reduction), and further to 655 µg/m³ on the third day, corresponding to a total reduction 

of 63% compared to the first day. PM₂.₅ showed a slight increase on the second day, rising from 

609 µg/m³ to 698 µg/m³ (15% increase), followed by a substantial decrease to 322 µg/m³ on the 

third day, representing a 54% reduction relative to the second day and a 47% reduction relative to 

the first day. Carbon dioxide concentrations displayed a consistent downward trend, decreasing 

from 707 ppm on the first day to 630 ppm on the second day (11% reduction) and further to 590 
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ppm on the third day, amounting to an overall reduction of 17%. Carbon monoxide showed the 

most significant relative reduction, with average concentrations falling sharply from 7.7 ppm on 

the first day to 2.2 ppm on the second day (71% reduction) and remaining at the same level on the 

third day, maintaining a 71% reduction compared to the first day. Collectively, these trends 

indicate progressive stabilization and reduction of pollutant concentrations over the course of the 

Homa, reflecting improved, details are given in below table  

S. No Average concentration of Pollutants 26.06.2015 27.06.2015 28.06.2015 

1 PM10 (µg/ M3) 1757 939 655 

2 PM2.5 (µg/ M3) 609 698 322 

3 Carbon Dioxide (ppm) 707 630 590 

4 Carbon Monoxide (ppm) 7.7 2.2 2.2 

 

5.3. Environmental Monitoring during Homam at Srisailam 

5.3.1. Sulfur Oxides (SO₂) and Oxides of Nitrogen (NOₓ) 

• SO₂ reduced by 16% during Homam and 76% after Homam 

• NOₓ showed a progressive reduction across stages 

• All values remained well below CPCB limits 

The obtained results are given in below table. 

SO₂ and NOₓ Emissions (mg per average sample) 

Condition SO₂ (mg/sample) NOₓ (mg/sample) 

Before Homam 3.36 1.16 

During Homam 2.82 1.14 

After Homam 0.80 1.02 

 

5.3.2. Suspended Particulate Matter (SPM & RSPM) 

Despite active combustion, no exceedance of particulate standards was observed at any monitored 

location, details are given in below table. 

Particulate Matter – Compliance Status 

Parameter Observed Range NAAQS Limit Status 

PM₂.₅  Within limits 200 µg/m³ ✔ Compliant 
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PM₁₀  Within limits 100 µg/m³ ✔ Compliant 

 

5.3.3. Heavy Metals in Ambient Air (SPM) 

Heavy metals were analyzed using Atomic Absorption Spectroscopy (AAS). 

The dominance of Zn is attributed to plant-based Homam materials. No toxic metal accumulation 

was detected in ambient air; details are given in below table. 

Heavy Metals in Suspended Particulates 

Metal Observed Level Regulatory Status 

Zinc (Zn) Elevated Non-toxic 

Lead (Pb) Within limit Safe 

Manganese (Mn) Within limit Acceptable 

Cadmium (Cd) Not significant Safe 

Chromium (Cr) Not significant Safe 

Nickel (Ni) Not significant Safe 

5.3.4. Bottom Ash (Homa Bhasma) – Numerical Results 

Bottom ash was collected from the Homa Kundam and analyzed via AAS. 

• Mn marginal exceedance was not classified as hazardous 

• No toxic heavy-metal signature was identified 

• Ash chemistry supports agricultural and therapeutic reuse 

The obtained results are given in below table. 

Heavy Metals in Bottom Ash 

 

 

Metal Observed Level CPCB Limit Status 

Lead (Pb) Within limit Specified ✔ Safe 

Manganese (Mn) Slightly above Specified ⚠ Non-toxic 

Zinc (Zn) Dominant Not restricted ✔ Beneficial 

Chromium Low Specified ✔ Safe 

Mercury Not detected Specified ✔ Safe 
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5.3.5. Comparative Indoor vs Outdoor Air Quality 

Air quality near the Homam was better than outside ambient air, despite being the combustion 

zone, the obtained results are given in below table. 

Comparative Concentrations 

Parameter Near Homam Outside Campus 

SO₂ Lower Higher 

NOₓ Lower Higher 

SPM Lower Higher 

RSPM Lower Higher 

5.4. Homam at Rainbow Montessori School, New Delhi (November 2016) 

Despite being conducted in a highly polluted urban environment, Harwan coincided with a 

reduction in particulate levels, likely due to enhanced thermal uplift and localized atmospheric   

mixing, the obtained results are given in below table. 

5.4.1. Ambient air quality before and during Homam 

 

Parameter Before During Change 

PM₂.₅ (µg/m³) 118.75 101.25 ↓ 

PM₁₀ (µg/m³) 404.17 348.30 ↓ 

CO (mg/m³) 1.02 1.04 ≈ 

5.4.2. Microbial Dynamics and Bioaerosol Control 

Several observations point toward significant suppression of airborne microorganisms in homam 

environments. The mechanisms are likely multifactorial: 

Parameter 
Mean Before 

Yagna 

Mean During 

Yagna 

Mean After 

Yagna 

Mean % 

Reduction 

Total Plate Count 

(Bacteria) 
250 197 150 40.9% ↓ 

Yeast & Mould 

Count (Fungi) 
90 40 23 74.3% ↓ 
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Table shows the mean total plate count, representing viable aerobic bacterial load, decreased from 

250 CFU/15 min before Yagna to 150 CFU/15 min after Yagna, corresponding to an overall 

reduction of 40.9%. Yeast and mould counts showed a more pronounced decline, reducing from 

90 to 23 CFU/15 min, indicating a 74.3% reduction. The reduction trend was evident during the 

Yagna and became more pronounced after its completion 

5.4.3. Acoustic and Vibrational Contributions 

An often-overlooked component is the role of regulated Vedic chanting, which introduces 

structured acoustic energy into the system. 

From a scientific standpoint: 

1. Acoustic waves can influence boundary-layer airflow, particle collision rates, and dispersion. 

2. Chanting produces low-frequency, sustained oscillations, distinct from random noise. 

3. Such oscillations may enhance particle aggregation and settling, analogous to principles used 

in acoustophoretic particle manipulation. 

This opens a novel interdisciplinary domain linking acoustics, fluid dynamics, and atmospheric 

microphysics, warranting advanced optofluidic investigation. 

5.5. Agricultural Homam Study – Soybean (Glycine max) 

Homam fumes appear to neutralize acidic stress, while ash improves nutrient bioavailability. 

Together, they create a favorable microenvironment for plant physiological processes,The 

obtained results are given in below table. 

Plant response to Homam environment 

Parameter Control Near Homam 

Atmospheric pH 5.6 7.0 

Leaf pH 6.2 6.8 

Growth rate Baseline ~200% ↑ 
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Chapter 6 

Mechanistic Basis of Environmental and Biological Effects of 

Homam 

(Evidence from Multi-Location Instrumented Studies) 

Introduction 

Homam (also referred to as Yagnam or Homam) is a structured fire-based practice rooted in 

ancient Indian knowledge systems. While traditionally embedded in spiritual and cultural contexts, 

Homam involves controlled combustion of natural materials in a defined geometric setting, 

producing measurable thermal, chemical, and atmospheric effects. 

This chapter synthesizes two decades of instrument-based investigations conducted during 

different Homas across India- including Athirudra Maha Yagnam (Eluru), ingredient-specific 

Homas (Bangalore), urban Homams (New Delhi), agricultural experiments, and multi-location 

field trials—to explain why the observed environmental and biological outcomes occur. 

The explanations presented here are grounded strictly in combustion science, atmospheric physics, 

soil chemistry, and plant physiology, without invoking metaphysical assumptions. 

6.1. Combustion Characteristics of Homam: Why It Is Not Conventional Biomass Burning 

Ingredient Composition and Its Role 

Across all documented Homas, the primary ingredients consisted of: 

• dried natural wood, 

• cow ghee, 

• herbal and agricultural derivatives, 

• limited quantities of milk or grains in specific experiments. 

Ingredient-based Homam studies conducted at BTM Layout, Bangalore (2015) clearly 

demonstrated that ingredient composition strongly governs emission profiles. Wheat and dry fruits 

produced high particulate emissions (PM₁₀ averages of 4673 µg/m³ and 1789 µg/m³ respectively), 
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whereas cow ghee consistently produced the lowest particulate emissions (average PM₁₀ ≈ 308 

µg/m³). 

Mechanistic explanation: 

Cow ghee is lipid-rich and burns with: 

• higher flame temperature, 

• stable combustion, 

• minimal char formation. 

This promotes complete oxidation, reducing soot, fine particulates, and carbon monoxide 

formation. In contrast, carbohydrate-rich materials undergo rapid pyrolysis, generating larger 

quantities of particulate matter before full oxidation. 

6.2.  Combustion Geometry and Airflow Dynamics 

In large-scale Homas such as the Athirudra Maha Yagnam at Eluru (2025), combustion occurred 

within pyramidal or trapezoidal Homa Kundams, which inherently promote: 

• vertical airflow, 

• entrainment of fresh oxygen, 

• upward plume rise. 

Measured oxygen concentrations during this Yagnam remained stable between 20.7% and 21.4%, 

confirming that Homam combustion does not create oxygen-deficient conditions even during 

prolonged rituals. 

Mechanistic explanation: 

The kundam geometry functions as a passive draft system, similar to engineered furnaces, ensuring 

continuous oxygen supply and preventing smoldering combustion—the primary source of high 

PM₂.₅ and toxic VOCs in uncontrolled fires. 
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6.3. Atmospheric Processes: Why Pollutants Do Not Accumulate Thermal Buoyancy and 

Vertical Dispersion 

Instrumented monitoring during the Athirudra Maha Yagnam (Eluru) showed that: 

• PM₁₀ peaked near source locations (maximum 96.5 µg/m³), 

• concentrations reduced progressively at downwind locations, 

• values rapidly returned to baseline during stopped conditions. 

All values remained below National Ambient Air Quality Standards. 

Mechanistic explanation: 

Heat released during Homam generates thermal buoyancy, causing hot air parcels to rise vertically. 

This vertical plume transport: 

• reduces ground-level accumulation, 

• enhances atmospheric mixing, 

• prevents horizontal stagnation. 

This explains why even multi-day Yagnams did not show cumulative pollution effects. 

6.4. Urban Homam Effects: Case of New Delhi (2016) 

Ambient air quality monitoring conducted during Homam at Rainbow Montessori School, New 

Delhi, a region experiencing extreme background pollution, revealed: 

• PM₂.₅ reduction from 118.75 to 101.25 µg/m³, 

• PM₁₀ reduction from 404.17 to 348.30 µg/m³ during Homam hours. 

Mechanistic explanation: 

In high-pollution urban environments, Homam acts as a localized atmospheric mixing trigger: 

• thermal uplift disrupts stagnant air layers, 

• pollutants are redistributed vertically, 

• short-term measurements register reduced ground-level concentrations. 
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Importantly, this effect is physical dispersion, not chemical neutralization. 

6.5. Gaseous Pollutants:  

Carbon Monoxide and Carbon Dioxide 

Across multiple Homas: 

• CO remained below 0.6 mg/m³ in Eluru Yagnam, 

• ghee-based Homas recorded CO averages as low as 1.2 ppm, 

• CO₂ elevations (390–680 ppm) were short-lived and normalized rapidly. 

Mechanistic explanation: 

High combustion efficiency, adequate oxygen supply, and absence of fossil fuels minimize 

incomplete oxidation, resulting in low CO formation. CO₂ behaves as expected from any biological 

combustion process and does not persist due to open-air dilution. 

6.6.  Absence of Hazardous VOCs 

GC–MS/MS analysis during the Athirudra Maha Yagnam detected no hazardous VOCs, including 

PAHs and aromatic hydrocarbons. 

Mechanistic explanation: 

VOCs typically form during low-temperature pyrolysis. Homam combustion, dominated by 

flame oxidation rather than smoldering, oxidizes volatile organics before atmospheric release. 

6.7.   Homam Ash (Bhasma): Formation and Environmental Role 

Chemical Composition 

Bhasma samples collected from the Eluru Yagnam exhibited: 

• pH: 12.1–12.7, 

• high calcium (up to 20.8%), 

• potassium (15.9–18.1%), 

• phosphorus (2.83–4.30%), 

• iron, zinc, and copper within agronomic ranges, 

• no toxic heavy metals. 
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Mechanistic explanation: 

Combustion of plant-derived materials concentrates mineral elements into ash. The alkaline nature 

of bhasma results from calcium and potassium oxides, explaining its soil-neutralizing capacity. 

6.8.   Soil–Plant–Atmosphere Interactions: Biological Evidence 

Agricultural Study on Soybean (Glycine max) 

Controlled experiments conducted under the supervision of Dr. Poorti Chaturvedi demonstrated: 

• atmospheric pH shift from 5.6 to 7.0 near Homam, 

• leaf pH increases from 6.2 to 6.8, 

• ~200% increase in plant growth parameters near Homam sites. 

Mechanistic explanation: 

Homam fumes contribute to acid neutralization, while bhasma enhances: 

• nutrient availability, 

• root uptake efficiency, 

• early-stage plant vigor. 

The combined effect of fumes and ash creates a favorable microenvironment for plant 

physiological processes. 

6.9.   Multi-Location Evidence and Reproducibility 

Field observations from Karnataka, Andhra Pradesh, Maharashtra, Delhi-NCR, Vidarbha, Coorg, 

Mysuru, and Latur between 2006 and 2016 consistently reported: 

• no deterioration of air or water quality, 

• reduction in CO and CO₂ near Homam sites, 

• repeated ecological responses such as improved plant growth and coincident rainfall 

events. 

While rainfall observations require cautious interpretation, the environmental neutrality and 

biological consistency of Homam effects were reproducible across geography and time. 
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6.10. Environmental Implications of the Observed Temperature Regimes during   Homam and 

Pravarga 

The stratified temperature distribution observed during Homam and Pravarga has direct and 

measurable environmental consequences, influencing air quality, pollutant dynamics, microbial 

load, and atmospheric chemistry. These impacts arise from the way temperature governs reaction 

completeness, pollutant formation, and thermal transformation processes. 

6.10.1.  Impact on Air Pollutant Formation and Neutralization 

During routine Homam, the visible flame temperature (200–300 °C) supports controlled 

volatilization and partial oxidation of organic inputs.At this temperature range: 

• Combustion occurs without excessive thermal cracking. 

• Formation of nitrogen oxides (NOₓ) remains limited due to insufficient thermal energy for 

atmospheric nitrogen fixation. 

• Sulfur- and nitrogen-bearing compounds preferentially oxidize into stable, low-

concentration forms, consistent with observed compliance with ambient air quality 

standards. 

At the combustion bed (~400 °C), oxidation efficiency increases substantially. This zone 

facilitates: 

• More complete combustion of carbonaceous residues, 

• Reduction of unburnt hydrocarbons and particulate precursors, 

• Stabilization of carbon as ash rather than airborne soot. 

As a result, particulate matter generated during Homam tends to remain coarse, localized, and 

rapidly settling, minimizing downwind transport. 

6.10.2. High-Temperature Pravarga (>1300 °C) and Atmospheric Purification Effects 

The Pravarga phase introduces a high-energy thermochemical environment that fundamentally 

alters environmental interactions. 
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At temperatures exceeding 1300 °C, several critical processes occur: 

• Thermal decomposition of complex organic molecules Volatile organic compounds 

(VOCs), bioaerosols, and odor-causing organics undergo molecular fragmentation, 

preventing their persistence in ambient air. 

• Destruction of pathogenic microorganisms and spores Such extreme temperatures exceed 

known thermal tolerance limits of bacteria, fungi, and viruses, resulting in instantaneous 

sterilization within the combustion plume. 

• Suppression of secondary pollutant formation Unlike low-temperature smoldering fires, 

high-temperature Pravarga conditions prevent the survival of partially oxidized 

intermediates that typically lead to secondary organic aerosol formation. 

Thermocouple-based measurements confirm that these temperatures are not superficial but 

represent core reaction-zone temperatures, validating their environmental significance. 

6.10.3.  Influence on Ambient Oxygen, Carbon Dioxide, and Atmospheric Balance 

Despite localized oxygen consumption during combustion, field observations show that: 

• Ambient oxygen levels remain stable or normalize rapidly, 

• Carbon dioxide elevations are transient and confined near the source, 

• Downwind measurements do not show cumulative gas build-up. 

This behavior is mechanistically explained by: 

• Efficient oxidation reducing prolonged smoldering, 

• Rapid vertical dispersion driven by thermal buoyancy, 

• Absence of long-lived combustion intermediates. 

Thus, the system promotes rapid atmospheric recovery, preventing sustained air quality 

deterioration. 
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6.10.4. Impact on Particulate Matter and Deposition Dynamics 

The temperature gradient ensures that: 

• Fine particles formed in cooler zones are further oxidized or agglomerated at higher-

temperature zones, 

• Heavier mineral-rich ash forms and settles locally, 

• Airborne particulate persistence is minimized. 

This explains why PM₁₀ and PM₂.₅ levels remain within regulatory limits, with no significant 

accumulation in downwind areas. 

6.10.5.   Net Environmental Outcome 

Mechanistically, the Homam–Pravarga system operates as a self-regulating thermal reactor, 

characterized by: 

• Controlled fuel oxidation at lower temperatures, 

• Pollutant neutralization at intermediate temperatures, 

• Molecular and microbial destruction at extreme temperatures. 

Rather than acting as a pollution source, this multi-temperature system promotes: 

• Rapid degradation of harmful compounds, 

• Minimal secondary pollution, 

• Short atmospheric residence times for combustion by-products 

Integrated Systems Interpretation 

When viewed as a system, Homam functions as: 

• A low-intensity bio-thermal reactor, 

• Operating with clean natural ingredient, 

• Promoting atmospheric mixing, 

• Generating nutrient-rich residues, 

• And producing no persistent pollutants. 
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The mechanistic evidence demonstrates that Homam is fundamentally distinct from uncontrolled 

biomass burning, both in process and outcome. 

Concluding Perspective: 

The cumulative numerical and mechanistic evidence establishes that Homam, when performed 

using traditional materials and open geometry, produces measurable environmental and biological 

effects that are explainable using modern scientific principles. 

This chapter reframes Homam from a ritualistic activity to a controlled environmental process, 

inviting rigorous interdisciplinary study rather than dismissal or romanticization. 
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Chapter 7 

Discussion 

The collective results presented in this book compel a re-evaluation of Homam from an 

environmental science perspective. Across geographically diverse locations—Eluru, Srisailam, 

Bengaluru, New Delhi, and agricultural field sites—the monitored data consistently demonstrate 

that Homam does not behave as a pollution-generating combustion activity, but rather as a low-

intensity, self-regulating bio-thermal system. Unlike uncontrolled biomass burning or fossil-fuel 

combustion, Homam exhibits a unique convergence of ingredient composition, combustion 

geometry, airflow dynamics, and temporal control, resulting in minimal emissions, rapid 

atmospheric recovery, and beneficial residual products  

The discussion that follows integrates air, water, soil, ash, and biological responses to explain why 

these outcomes occur and how they justify the characterization of Homam as an environmental 

purifier. 

7.1. Athirudra Maha Yagnam, Eluru 

(Large-scale Homam conducted in a low-pollution environment) 

The Athirudra Maha Yagnam at Eluru was conducted in an open rural setting characterized by low 

baseline concentrations of particulate matter and gaseous pollutants, favorable wind circulation, 

and efficient atmospheric dispersion. Under such background conditions, the local atmospheric 

system was already operating near equilibrium prior to the initiation of the Homam. As a result, 

the scope for detectable corrective change in ambient air quality was inherently limited. 

Environmental monitoring during the Homam confirmed that concentrations of PM₁₀, PM₂.₅, 

carbon monoxide, nitrogen dioxide, Sulfur dioxide, ozone, and atmospheric oxygen remained 

within prescribed ambient air-quality standards throughout the study period. 

Minor increases in particulate matter and temperature were recorded only in the immediate vicinity 

of the Homa Kundams during periods of active ingredient addition. These localized responses are 

consistent with the expected behavior of controlled biomass combustion. However, the absence of 

elevated concentrations at downwind locations demonstrates that these effects were spatially 

confined and rapidly attenuated by vertical plume rise and atmospheric mixing. The rapid return 
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of measured parameters to baseline levels following cessation of active combustion indicates that 

the atmosphere effectively absorbed and dissipated the thermal and particulate inputs without any 

residual impact. 

The stability of oxygen concentrations throughout the Homam further confirms that combustion 

occurred under well-ventilated conditions, preventing oxygen depletion and incomplete oxidation. 

This observation is particularly important in distinguishing Homam from enclosed or inefficient 

combustion systems, which often generate carbon monoxide and persistent fine particulates under 

oxygen-limited conditions. At Eluru, neither accumulation of pollutants nor formation of 

secondary photochemical products was observed. 

The absence of a pronounced post-Homam reduction in pollutant concentrations should therefore 

be understood not as a lack of environmental effect, but as a reflection of the already clean baseline 

environment. In such settings, Homam does not function as a corrective mechanism because 

correction is not required. Instead, the Athirudra Maha Yagnam provides strong empirical 

evidence of environmental neutrality at scale, demonstrating that even prolonged, multi-day 

Homam activity involving large quantities of natural materials does not introduce cumulative air-

quality stress, alter background atmospheric chemistry, or disrupt environmental balance. This 

finding establishes a critical baseline conclusion for the book: Homam, when conducted in open 

and regulated conditions, is environmentally safe even at ceremonial scales that far exceed routine 

combustion activities. 

7.2. Homam at BTM Layout, Bengaluru 

(Homam conducted in a polluted urban residential environment) 

The Homam conducted at BTM Layout, Bengaluru, presents a markedly different environmental 

context. This urban residential area is characterized by sustained vehicular emissions, high 

baseline concentrations of PM₁₀ and PM₂.₅, elevated carbon monoxide levels, and relatively poor 

atmospheric dispersion due to built-up infrastructure. Prior to the Homam, the local atmosphere 

exhibited clear signs of stagnation and cumulative anthropogenic pollution. 

During active Homam phases, short-term increases in particulate matter were observed 

immediately following the addition of certain organic materials to the Homa Kundam. These 

transient peaks are characteristic of biomass combustion and were confined spatially and 
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temporally to the immediate combustion zone. However, when the air-quality data were examined 

across successive monitoring intervals and over multiple days, a contrasting trend emerged. 

Average concentrations of PM₁₀, PM₂.₅, carbon monoxide, and carbon dioxide showed a consistent 

decline during the Homam period and a more pronounced reduction after completion of the 

Homam. 

The decline in carbon monoxide concentrations is especially significant in an urban setting, where 

CO is dominated by vehicular sources rather than ritual combustion. The observed reduction 

indicates that the Homam did not act as an additional emission source for CO. Instead, the thermal 

energy released during the Homam promoted vertical air movement, disrupting near-surface 

stagnation and facilitating dilution and redistribution of pre-existing pollutants. This enhanced 

atmospheric mixing effectively reduced ground-level pollutant concentrations without introducing 

new reactive gases. 

Nitrogen dioxide and Sulfur dioxide levels showed no increase during the Homam, further 

confirming that the combustion process did not introduce nitrogen- or Sulfur-bearing pollutants 

into the urban air shed. Oxygen concentrations remained within normal atmospheric limits 

throughout the monitoring period, reinforcing the conclusion that combustion efficiency remained 

high and environmentally benign. The combined behavior of these components indicates that the 

dominant effect of the Homam at BTM Layout was not pollutant generation but atmospheric 

stabilization. 

Taken together, the BTM Layout results demonstrate that in polluted urban environments, Homam 

functions as a corrective atmospheric process. While short-lived, localized particulate generation 

occurs during active combustion, the net outcome is a measurable post-Homam reduction in key 

air-pollution indicators. This behavior becomes apparent only in environments where baseline air 

quality is compromised, allowing the dispersive and mixing effects associated with Homam to 

manifest clearly against a polluted background. 

7.3. Homam at Srisailam 

(Homam conducted in a pilgrim place, moisture-rich, ecologically sensitive region) 

The Homam conducted at Srisailam represents a third and more complex environmental setting, 

shaped by topographic confinement, periodic pilgrimage-related emissions, limited horizontal air 
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movement, and a moisture-rich background climate. These conditions favor the accumulation and 

retention of pollutants, particularly Sulfur dioxide and nitrogen oxides, within the lower 

atmospheric layers. Baseline measurements confirmed the presence of such stagnation prior to the 

Homam. 

During the Homam, Sulfur dioxide concentrations exhibited a measurable decline, with a more 

pronounced reduction observed after completion of the Homam, while nitrogen oxides showed a 

progressive downward trend across the before, during, and after phases. Particulate matter 

concentrations remained within permissible limits throughout and did not exhibit post-Homam 

accumulation. Collectively, these results indicate that the Homam did not contribute additional 

pollutant load and instead coincided with a reduction of reactive gaseous pollutants in an 

environment predisposed to pollution retention. 

The thermal component of the Homam played a particularly significant role at Srisailam. Sustained 

heat release generated persistent upward air movement in an otherwise stagnant atmospheric 

setting. This vertical transport facilitated the ascent of warm, moisture-laden air parcels into cooler 

atmospheric layers, enhancing atmospheric mixing and increasing relative humidity aloft. 

Following the Poornahuti, cloud condensation was observed, and this was subsequently followed 

by a period of heavy rainfall. 

The coincidence of pollutant reduction, enhanced vertical air motion, cloud formation, and rainfall 

points to a broader atmospheric response in which the Homam interacted constructively with the 

prevailing moisture-rich environment. Rather than remaining confined to near-surface air-quality 

effects, the Homam at Srisailam engaged boundary-layer and lower-tropospheric processes, 

contributing to an overall normalization of atmospheric conditions in a region prone to stagnation. 

Integrated Interpretation and Environmental Significance 

When viewed together, the three Homams reveal a coherent, context-dependent pattern of 

environmental response. In the clean and well-ventilated environment of Eluru, the Athirudra 

Maha Yagnam produced minimal measurable change, confirming environmental neutrality and 

safety at large scale. In the polluted urban environment of BTM Layout, Homam activity coincided 

with measurable reductions in particulate and gaseous pollutants after completion of the Homam, 

demonstrating a corrective influence on degraded air quality. In the pollution-prone and moisture-
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rich environment of Srisailam, this corrective influence extended beyond air-pollution reduction 

to include broader atmospheric processes, culminating in cloud condensation and rainfall 

following the Poornahuti. 

These observations collectively demonstrate that Homam does not impose a uniform 

environmental effect. Instead, it responds dynamically to prevailing environmental conditions-

remaining neutral where atmospheric systems are already balanced, while contributing to pollutant 

reduction, enhanced mixing, and atmospheric normalization where pollution and stagnation exist. 

This adaptive, system-responsive behavior provides a scientifically defensible foundation for 

describing Homam as an environmental purifier within the framework of modern environmental 

science, grounded in measured observations and physically interpretable processes rather than 

assumption or belief. 
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Chapter 8 

Future Research Directions and Translational Applications of 

Homam: Optofluidic, Microfluidic, and Atmospheric Science 

Perspectives 

Introduction 

The experimental findings presented in the preceding chapters establish Homam (Yagna / 

Agnihotra) as a scientifically interpretable and localized environmental modulation system. 

Measurable alterations in particulate matter dynamics, gaseous emissions, microbial populations, 

trace-element aerosols, and coupled thermal–acoustic interactions demonstrate that Homam 

operates through identifiable physical, chemical, and biological mechanisms rather than symbolic 

or metaphysical processes. 

Despite the rigor and ecological relevance of the methodologies employed thus far, current 

approaches remain constrained by limitations in spatial resolution, temporal sensitivity, and 

mechanistic specificity. Bulk sampling and conventional monitoring techniques tend to average 

transient phenomena, thereby obscuring microscale interactions and rapid physicochemical 

transformations. To advance Homam research from observational validation toward predictive and 

mechanistic science, future investigations must integrate advanced analytical instrumentation, 

optofluidic and microfluidic platforms, hyperspectral sensing technologies, and computational 

modeling frameworks. 

Accordingly, this chapter outlines two complementary research pathways. The first focuses on 

high-resolution analytical characterization of Homam end products using optofluidic and 

microfluidic technologies, while the second examines Homam as a localized intervention for air 

pollution mitigation and atmospheric modulation. Together, these approaches aim to transform 

Homam from a culturally rooted practice into a quantifiable, reproducible, and scalable 

environmental science framework, while maintaining scientific neutrality and methodological 

rigor. 
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8.1.Optofluidic and Microfluidic Analysis of Homam End Products 

8.1.1. Rationale and Scientific Need 

Homam generates a complex and dynamically evolving mixture of gases, aerosols, nanoparticles, 

bioaerosols, ash residues, thermal plumes, and acoustic fields. Conventional bulk sampling 

approaches integrate these emissions over extended time intervals and spatial domains, thereby 

masking transient microscale interactions that are critical to understanding environmental and 

biological effects. 

Optofluidic and microfluidic technologies, which combine miniaturized fluid manipulation with 

optical diagnostics and nanoscale sensing, offer unprecedented analytical resolution for examining 

particle–particle interactions, gas–aerosol chemical coupling, microbial inactivation kinetics, and 

the influence of thermal and acoustic fields on aerosol behavior. These platforms allow Homam to 

be investigated not merely as a ritualistic event, but as a controlled physicochemical reactor that 

interacts dynamically with the surrounding atmosphere. 

8.1.2. High-Resolution Aerosol Characterization 

Future investigations should focus on quantifying the size distribution, morphology, surface 

chemistry, and aggregation dynamics of aerosols generated during Homam with high temporal and 

spatial precision. Real-time laser particle counters can be employed to monitor number and mass 

concentrations, while optofluidic particle analyzers can facilitate flow-based optical 

characterization under controlled conditions. Coupling microfluidic flow cells with scanning 

electron microscopy and energy-dispersive X-ray spectroscopy will further enable compositional 

mapping of individual particles. 

Such analyses are expected to generate real-time maps of ultrafine organic aerosols and mineral 

nanoparticles, including the identification of zinc oxide–enriched colloidal particles. 

Understanding particle growth, coagulation, and settling mechanisms will clarify why Homam-

derived particulates differ fundamentally from industrial PM₂.₅ in terms of toxicity, reactivity, and 

environmental behavior. 

8.1.3. Gaseous Emission Profiling 

High-resolution characterization of gaseous emissions is essential for interpreting the functional 

chemistry of Homam. Microfluidic gas cells integrated with gas chromatography–mass 



80 
 

spectrometry, along with Raman spectroscopy and laser-induced fluorescence, can provide 

sensitive temporal profiles of carbon dioxide, carbon monoxide, nitrogen oxides, and trace volatile 

organic compounds. 

On-chip, real-time detection platforms will enable continuous monitoring of emission dynamics 

and facilitate correlation between chemical signatures and observed biological effects. These 

approaches are expected to identify herb-derived antimicrobial and aromatic compounds and to 

link chemical emission patterns with microbial suppression, thereby shifting Homam emission 

analysis from simple concentration metrics toward mechanistic chemical interpretation. 

8.1.4. Microbial and Bioaerosol Dynamics 

Future research should aim to elucidate microbial inactivation pathways associated with Homam 

at single-cell resolution. Microfluidic bioassay chips combined with optofluidic fluorescence-

based viability sensors can be used to track microbial survival and inactivation kinetics under 

controlled exposure conditions. Confocal microscopy and time-lapse imaging will further enable 

visualization of cellular responses to Homam-derived aerosols and gases. 

These methods are expected to yield quantitative microbial inactivation kinetics and to distinguish 

between thermal, chemical, nanoparticle-mediated, and acoustic effects. Such mechanistic clarity 

will directly connect Homam emissions with established principles of modern air-disinfection 

science. 

8.1.5. Ash and Nanoparticle Analysis 

Homam ash warrants investigation as a functional nanomaterial rather than a passive combustion 

residue. Digital microfluidic platforms can be employed to generate controlled ash suspensions, 

enabling systematic physicochemical characterization. Advanced imaging techniques, including 

scanning and transmission electron microscopy coupled with elemental analysis, will reveal nano 

structural features, while surface-enhanced Raman spectroscopy can provide molecular-level 

insights. 

These studies are expected to elucidate the spatial distribution of trace elements such as zinc, 

manganese, calcium, and iron, identify functional nanophases, and establish a scientific basis for 

the reported agricultural, environmental, and health-related applications of Homam ash. 
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8.1.6. Acoustic–Aerosol Interactions 

The influence of Vedic chanting on aerosol behavior represents a novel and underexplored 

research domain. Acoustic chambers integrated with optofluidic particle tracking velocimetry can 

be used to quantify the effects of chant-induced pressure fields on aerosol motion and aggregation. 

Frequency-domain analysis will further enable characterization of sound–particle interactions. 

Such investigations are expected to provide experimental evidence for acoustophoretic particle 

aggregation and sound-assisted pollutant settling, thereby establishing a new interdisciplinary 

connection between ancient acoustic practices and modern fluid dynamics. 

8.1.7. Environmental and Community-Level Sensor Networks 

Scaling Homam analysis from point measurements to spatially distributed systems requires the 

deployment of environmental sensor networks. Networked microfluidic air-quality sensors and 

optofluidic analyzers can be deployed across multiple Homam sites and integrated with 

meteorological monitoring systems. 

These networks are expected to generate data-driven models of pollutant removal efficiency, 

enable assessment of cumulative community-scale impacts, and provide insights into localized 

microclimate modulation associated with repeated Homam practices. 

8.1.8. Integration with Computational and Artificial Intelligence Tools 

The complexity of Homam-generated datasets necessitates integration with computational 

modeling and artificial intelligence techniques. Machine learning algorithms can be applied for 

pattern recognition across chemical, biological, and acoustic datasets, while computational fluid 

dynamics models can simulate plume behavior and atmospheric interactions. 

Such integrative approaches are expected to support optimization of Homam protocols, enable 

predictive assessment of environmental benefits, and facilitate translation into reproducible, 

evidence-based scientific guidelines. 

8.1.9. Hyperspectral Imaging of Homam Plumes 

Hyperspectral imaging provides a powerful, non-invasive approach for characterizing Homam 

plumes in both space and time. Ground-based imaging in the visible–near infrared range can be 
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used to assess aerosol scattering, while shortwave infrared imaging can capture volatile organic 

compounds and moisture signatures. Aerial platforms, including drone-mounted sensors and 

tethered balloons, can extend observations to vertical plume dynamics, with satellite datasets 

explored where applicable. 

Temporal analysis of pre-, during-, and post-Homam conditions is expected to yield a validated 

hyperspectral library of Homam emissions, quantitative maps of aerosol density and VOC 

dispersion, and identification of unique spectral markers associated with herbal combustion. These 

developments will support remote-sensing methodologies for large-scale Homam evaluation. 

8.1.10. Homam as a Localized Air Pollution Control Strategy 

Homam represents a controlled, low-temperature, biogenic combustion system that is 

fundamentally distinct from uncontrolled biomass burning. Its potential influence on air quality 

arises from coupled mechanisms including thermal convection, boundary-layer mixing, chemical 

interactions between herbal vapors and pollutants, aerosol scavenging by ultrafine particles, 

acoustic-assisted dispersion, and atmospheric microphysical modulation. 

Future studies should quantitatively evaluate changes in particulate matter, gaseous pollutants, 

volatile organic compounds, and bioaerosols under controlled experimental conditions. These 

investigations should incorporate continuous air-quality monitoring, vertical temperature 

profiling, aerosol chemistry analysis, and cloud microphysics proxy measurements. 

Such studies are expected to yield reproducible evidence of localized air-quality modulation and 

mechanistic understanding of Homam-induced dispersion and scavenging processes. Importantly, 

Homam should be positioned as a micro-environmental intervention rather than a substitute for 

industrial pollution control, with frameworks developed for regulated and safe application. 

8.2. Integrated Summary and Vision 

Future research integrating optofluidics, microfluidics, hyperspectral imaging, advanced analytical 

instrumentation, and computational modeling will enable Homam end products—including gases, 

aerosols, ash, acoustic fields, and thermal plumes—to be studied at unprecedented resolution. This 

integrative approach supports mechanistic clarity, quantitative validation, reproducibility, and 

scalability. 
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By translating ancient Vedic practices into measurable scientific phenomena, this research 

framework bridges traditional ecological knowledge with contemporary environmental science. 

Homam thus emerges not as belief, but as a living experimental platform that invites 

interdisciplinary collaboration across atmospheric science, nanotechnology, acoustics, 

microbiology, and sustainability research, contributing to One Health–oriented and culturally 

grounded environmental interventions schematic representation shown in figure 8. 

 

 

Figure 8. Schematic representation of Homam as a quantifiable environmental modulation system, 

integrating thermal, chemical, aerosol, acoustic, and biological mechanisms.  
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Chapter 9 

Policy frameworks and governance perspectives for homam-based 

environmental interventions 

Introduction:  

Environmental challenges such as air pollution, microbial exposure, climate stress, and community 

health disparities increasingly require context-sensitive, low-cost, and socially compatible 

interventions. While large-scale industrial pollution control and regulatory enforcement remain 

essential, there is growing recognition that localized, community-level environmental modulation 

practices can play a complementary role in public health and environmental governance. 

Homam (also referred to as yagna or agnihotra), when examined through modern scientific 

frameworks, emerges as a controlled, low-temperature, biogenic environmental intervention 

capable of producing measurable short-term effects on air hygiene, microbial load, and particulate 

matter behavior under specific conditions. This chapter translates the scientific findings presented 

in this book into governance-relevant language and outlines how such practices may be responsibly 

interpreted, regulated, and integrated into environmental policy frameworks. 

The objective of this chapter is not advocacy but policy translation, ensuring that empirical 

observations are communicated in a manner that is scientifically defensible, ethically neutral, and 

institutionally applicable. 

9.1.Positioning homam within environmental policy hierarchies 

9.1.1. Homam is not a replacement technology 

It is critical to establish clear boundaries regarding the role of homam in environmental 

governance. Homam cannot and should not be positioned as a replacement for industrial emission 

controls, vehicular emission standards, waste management infrastructure, or clean energy 

transitions. 

Instead, homam should be understood as a micro-scale environmental conditioning practice with 

relevance primarily at the community or institutional level. Its role is supplementary and 

educational rather than regulatory or infrastructural. Establishing this distinction is essential to 
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prevent misinterpretation, policy overreach, or unintended dilution of formal environmental 

regulations. 

9.1.2. Relevant policy domains 

Based on current evidence, homam-related interventions are most appropriately situated within the 

following policy domains: 

• public health and preventive health programs 

• urban micro-environment management 

• rural environmental health initiatives 

• institutional hygiene and wellness programs 

• community-based environmental awareness and behavior change initiatives 

Homam does not fall within emission compliance mechanisms or air quality standard enforcement 

frameworks. 

9.2. Evidence-based policy relevance 

The experimental results presented in this book provide several observations that may be relevant 

to policy discussions when interpreted conservatively. 

9.3. Air hygiene and microbial control 

Instrument-based measurements demonstrated reductions in airborne bacterial and fungal counts 

in the immediate vicinity of homam activities. These findings are relevant to open or semi-open 

environments such as schools, community halls, rural healthcare waiting areas, and temporary 

shelters. 

From a policy perspective, homam may be considered as a non-chemical, low-infrastructure 

adjunct to air hygiene strategies, particularly in settings where conventional disinfection 

technologies are limited or impractical. 

9.4. Particulate matter modulation at micro-scale 

Observations indicate temporary changes in particulate matter characteristics, including the 

formation of organic aerosols followed by enhanced aggregation and settling of ambient 
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particulates. These effects are localized and time-limited but may be relevant in dust-prone or 

inversion-prone micro-environments. 

For policymakers, this suggests potential relevance in micro-environmental particulate 

management rather than city-wide air quality control. 

9.5. Circular resource utilization 

Analysis of homam ash demonstrates low toxic metal content and enrichment with agriculturally 

relevant minerals. Traditional reuse of ash as a soil amendment aligns with circular economy 

principles and waste-to-resource approaches promoted in sustainability policy frameworks. 

9.6. Regulatory and ethical safeguards 

Any policy consideration involving homam must be accompanied by clear safeguards to ensure 

environmental safety, social inclusivity, and regulatory compliance. 

9.7. Standardization and protocol control 

Policies must require clear definition of fuel materials, explicitly prohibiting plastics, synthetic 

additives, treated wood, or hazardous substances. Duration, frequency, and spatial conditions 

should be standardized, and adequate ventilation must be ensured. 

Without protocol control, environmental outcomes cannot be assumed to remain benign. 

9.8. Environmental safety thresholds 

Pilot implementations should include real-time or periodic monitoring of particulate matter and 

gaseous pollutants. All activities must remain within applicable air quality standards, and protocols 

should mandate suspension if thresholds are exceeded. 

Environmental benignity must be demonstrated through measurement rather than presumption. 

9.9. Secular and inclusive framing 

From an ethical and constitutional standpoint, any policy reference to homam must be framed in 

secular, voluntary, and inclusive terms. Participation should never be mandated, and scientific 

framing should avoid religious endorsement. 

This distinction is essential for responsible governance in pluralistic societies. 
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9.10. Pilot-scale policy implementation models 

Community pilot programs 

A cautious, stepwise pilot approach is recommended. This includes small-scale implementation in 

open environments, baseline and post-activity monitoring, independent scientific oversight, and 

transparent public reporting of outcomes. 

Such pilots allow evidence generation while minimizing risk. 

9.11. Institutional demonstration projects 

Universities, environmental training centers, and agricultural extension institutions are appropriate 

settings for demonstration projects. These environments support controlled experimentation, 

education, and interdisciplinary evaluation without immediate policy enforcement implications. 

9.12. Rural and semi-urban contexts 

Rural and semi-urban settings, characterized by open spaces and lower background pollution, may 

be more suitable for pilot interventions. Familiarity with biomass practices and community 

participation can further enhance feasibility, provided safety protocols are followed. 

9.13. Integration with national and global frameworks 

9.13.1.  Alignment with sustainable development goals 

Homam-based environmental practices align indirectly with sustainable development goal 3 (good 

health and well-being), goal 11 (sustainable cities and communities), and goal 12 (responsible 

consumption and production). Due to their biogenic and small-scale nature, such practices do not 

conflict with climate mitigation objectives when properly regulated. 

9.13.2. One health perspective 

By influencing air quality, microbial exposure, soil health, and human behavior simultaneously, 

homam-related interventions are conceptually consistent with the one health framework, which 

emphasizes interconnected human, environmental, and ecosystem health. 
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9.13.3. Communication strategy for policymakers 

Clear communication is critical to avoid misinterpretation. Policy documents should use scientific 

terminology, emphasize measured outcomes rather than beliefs, clearly state limitations, and 

distinguish between pilot evidence and generalizable conclusions. 

Poor communication poses greater risk than the intervention itself. 

9.14. Risks of misuse and policy misinterpretation 

Potential risks include over-claiming pollution control capability, religious politicization, and 

narratives that position homam as a substitute for regulation. Policy frameworks must explicitly 

prevent such interpretations through precise language and defined scope. 

9.15. Future policy-oriented research needs 

Before any broader policy consideration, additional research is required, including longitudinal 

studies, comparative assessments with conventional disinfection methods, development of 

standard operating procedures, and independent replication by public institutions. 

These steps are necessary to ensure credibility, reproducibility, and governance readiness. 

Conclusion 

The relevance of homam lies in complementing public health initiatives, environmental awareness 

programs, and sustainability education, not in replacing formal pollution control measures. 

A cautious, pilot-first, and measurement-driven policy pathway can allow responsible exploration 

of homam’s environmental relevance while safeguarding scientific integrity, regulatory authority, 

and social inclusivity. 
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Chapter 10 

Conclusion 

This work represents a comprehensive, multi-decadal, instrument-based scientific evaluation of 

Homam (Yagna / Agnihotra) examined strictly as a controlled environmental system rather than 

as a ritualistic or belief-driven practice. Drawing upon nearly twenty-five years of field 

observations, laboratory analyses, and interdisciplinary interpretation across diverse geographic 

and atmospheric settings, the study establishes a coherent evidence base for understanding Homam 

within the frameworks of environmental science, combustion chemistry, aerosol physics, 

microbiology, soil science, and systems ecology. 

Across all monitored locations—including rural (Eluru), urban (Bengaluru and New Delhi), 

pilgrimage ecosystems (Srisailam), and agricultural field environments—the data consistently 

demonstrate that Homam does not function as a pollution-generating activity. Key ambient air-

quality parameters (PM₁₀, PM₂.₅, SO₂, NO₂, CO, O₃, and atmospheric oxygen) remained within 

prescribed regulatory limits, with no evidence of sustained accumulation in downwind or receptor 

zones. Where short-lived, localized increases in particulates or temperature were observed near 

the Homa Kundam, these effects were transient, spatially confined, and rapidly normalized through 

buoyancy-driven vertical dispersion and atmospheric mixing. 

A central conclusion emerging from this work is that the environmental response to Homam is 

context-dependent rather than uniform. In clean, well-ventilated environments, Homam exhibits 

environmental neutrality, confirming that even prolonged, large-scale Yagnams do not impose 

cumulative ecological stress. In polluted or stagnation-prone settings, Homam coincides with post-

activity reductions in ground-level particulate matter, carbon monoxide, and microbial load, 

attributable to enhanced thermal uplift, aerosol aggregation, and disruption of near-surface 

stagnation layers. These effects are physical and physicochemical in nature and do not imply 

chemical neutralization of pollutants or substitution for conventional pollution-control 

technologies. 

Mechanistic interpretation across chapters demonstrates that Homam operates as a low-intensity, 

self-regulating bio-thermo-chemical system. Controlled ingredient composition, defined 

combustion geometry of the Homa Kundam, adequate oxygen entrainment, and open-system 
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airflow collectively promote efficient oxidation while minimizing incomplete combustion 

products. GC–MS analyses confirmed the absence of hazardous or persistent volatile organic 

compounds, while microbial assessments consistently demonstrated significant reductions in 

airborne bacterial and fungal counts under controlled conditions. Importantly, these outcomes are 

explainable using established scientific principles, without recourse to metaphysical attribution. 

Beyond air quality, the study establishes that Homam does not adversely impact soil or surface 

water systems. Soil physicochemical properties remained stable or improved, surface waters 

retained background-quality characteristics, and Homam ash (Bhasma) was shown to be mineral-

rich, alkaline, and free of toxic heavy-metal enrichment. The ash’s demonstrated nutrient content 

and adsorptive properties support its classification as a beneficial by-product suitable for circular 

ecological reuse, particularly in agriculture and soil amelioration.  

Agricultural field studies further revealed enhanced plant growth and physiological responses in 

proximity to Homam, consistent with improved nutrient availability and localized atmospheric 

conditioning. An important boundary condition emphasized throughout this work is that Homam 

is not presented as a universal or large-scale solution to urban or industrial pollution. Its effects 

are localized, short-term, and sensitive to fuel composition, protocol consistency, and 

meteorological conditions. Recognizing these limitations is essential to maintaining scientific 

integrity and preventing overgeneralization. Homam is best understood as a micro-scale 

environmental modulation practice that complements, but does not replace, established 

environmental engineering interventions. 

Taken together, the cumulative numerical, experimental, and mechanistic evidence supports a 

reframing of Homam - from a practice traditionally viewed through cultural or spiritual lenses into 

a legitimate subject of interdisciplinary scientific inquiry. This work demonstrates that traditional 

knowledge systems, when examined with methodological rigor, transparency, and interpretative 

restraint, can function as hypothesis-generating experimental platforms capable of enriching 

contemporary environmental science. 

In conclusion, Homam emerges from this study as an environmentally safe, context-responsive, 

and scientifically interpretable process, operating at the intersection of fire, air, sound, and 

biological material. Its significance lies not in claims of universal purification, but in its capacity 

to illustrate how ancient, nature-aligned practices can be studied objectively, yielding insights 

relevant to sustainability, One Health thinking, and community-level environmental stewardship. 
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This book is offered in the spirit of evidence-based dialogue—inviting further research, 

refinement, and responsible application rather than belief-driven advocacy or uncritical dismissal. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



92 
 

Chapter 11 
 

Practice, Tradition, and Supplementary Material 

This section complements the scientific discussions presented in the earlier chapters by providing 

an overview of the traditional knowledge, procedural aspects, and reference material associated 

with Homam, Yagya, and Agnihotra. While the first part of the book focuses on experimental 

observations and analytical interpretations, the present section highlights the foundational 

practices, including ritual procedures, materials, geometry of Homa Kunda, and the role of mantras 

and offerings. These elements are integral to the proper conduct of these practices and offer 

important contextual insights that may influence the observed outcomes. By bringing together both 

scientific and traditional perspectives, this section aims to present a more holistic understanding 

of the subject, facilitating better appreciation, documentation, and future interdisciplinary 

exploration. 

Index: 

No. Item Pages 

11.1 Procedure for Daily Agnihotra 93-94 

11.2 Nakshatravanam 95-106 

11.3 Geometry of Homa Kunda 107-111 

11.4 Properties of Samidha and Other Ahutis 112-113 

11.5 Sound, Mantras, and Emerging Scientific Perspectives 114-115 

11.6 Chandi Yagam 116-156 

11.7 Description of Selected Yaga Locations 157 

11.8 

Mechanistic studies of homam rituals and pranic effects; 

Modern instrumentation for the study of ritual processes; 

Instrument required for subtler studies- Pranic energy.  

158-187 
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11.1 Procedure for Daily Agnihotra 

Agnihotra is among the simplest and most widely practiced forms of Vedic fire ritual. It is 

traditionally performed twice daily—at sunrise and sunset—synchronized with the natural 

solar cycle. The ritual is characterized by its concise structure and reliance on precise timing. 

11.1.1 Time and Sequence of the Ritual 

The performance of Agnihotra typically follows a standardized sequence designed to ensure ritual 

order and consistency. 

1. Preparation of the Ritual Space 

The designated location for the ritual is cleaned and arranged. The Agnihotra Kundam (fire 

vessel) is placed on a stable surface, and the necessary materials—Samidha, ghee, and offerings—

are arranged nearby. 

2. Ignition and Placement of Samidha 

Sacred wood pieces are placed inside the kundam and ignited to establish the ritual fire. The 

arrangement of the fuel ensures stable combustion throughout the short duration of the ceremony. 

3. Recitation of Vedic Mantras 

Specific mantras traditionally associated with Agnihotra are recited at the precise moment of 

sunrise or sunset. The chanting establishes the auditory and ritual framework for the offering 

process. 

11.1.2 Offering of Ghee and Ahutis 

Measured quantities of ghee and other offerings are introduced into the fire in coordination with 

the recited mantras. These offerings symbolize the act of surrendering material substances into the 

sacred fire. 

The ritual concludes with a brief moment of reflection or closing prayer. 

11.1.3. Visual Sequence of the Ritual 

The following sequence of images illustrates the principal stages in the performance of Agnihotra: 
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Image 9: Preparation and placement of the Agnihotra Kundam before sunrise. 

 

Image 10: Offering of ghee into the ritual fire during mantra recitation. 

Image 11: Concluding prayer marking the completion of the ritual. 
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11.2 Nakshatravanam 

       (Courtesy: Dr R. Srinivas Rao, Consultant Qatar) 

Nakshatravanam is a sacred grove where specific trees associated with the 27 lunar 

constellations (nakshatras) are planted according to Vedic tradition. Each nakshatra in Vedic 

astrology is believed to be connected with a particular tree that carries corresponding cosmic 

and healing energies. Devotees often plant or worship the tree related to their birth star to 

promote spiritual well-being, health, and harmony with nature. Walking through such a grove 

is considered spiritually beneficial, as it symbolizes alignment between human life, celestial 

rhythms, and the natural environment.  

Apart from its spiritual significance, Nakshatravana also serves an ecological purpose. Many 

of the trees associated with nakshatras are native or medicinal species that support biodiversity 

and traditional herbal knowledge. Establishing such gardens promotes conservation of sacred 

plants, environmental awareness, and cultural heritage. Today, Nakshatravanams are 

increasingly being developed in temples, universities, research institutions, and public parks.  

Description Image 

1. Ashwini 

• Moon Sign: Aries 

• Lord: Ketu 

• Tree / Plant: Strychnine Tree (Poison 

Nut) 

• Telugu Name: Visha Mushti 

• Botanical Name: Strychnos nux-vomica 

• Description/ Medicinal Importance: 

o Important medicinal tree 

mentioned in ancient systems 

of medicine. 

o Seeds of the ripe fruit are 

poisonous; used carefully in 

traditional formulations. 
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2. Bharani 

• Moon Sign: Aries 

• Lord: Venus 

• Tree/Plant: Amla (Indian 

Gooseberry) 

• Telugu Name: Konda Usiri 

• Botanical Name: Phyllanthus emblica 

• Description/ Medicinal Importance: 

o Rich in Vitamin C; boosts 

immunity. 

o Supports heart health, regulates 

blood sugar, and slows aging. 

 

3. Kritika 

• Moon Sign: Aries 

• Lord: Sun 

• Tree / Plant: Cluster Fig 

• Telugu Name: Atti 

• Botanical Name: Ficus racemosa 

• Description/ Medicinal Importance: 

o Rare species with high 

medicinal value. 

o Known for purifying air and 

mentioned in Ayurveda. 

 

4. Rohini 

• Moon Sign: Taurus 

• Lord: Moon 

• Tree / Plant: Java Plum 

• Telugu Name: Neredu Chettu 

• Botanical Name: Syzygium cumini 

• Description/ Medicinal Importance: 

o Beneficial in diabetes 

management. 

o Improves digestion, immunity, 

and heart health. 
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5. Mrigasira 

• Moon Sign: Taurus 

• Lord: Mars 

• Tree / Plant: Cutch Tree 

• Telugu Name: Podalimanu 

• Botanical Name: Acacia catechu 

• Description/ Medicinal Importance: 

o Used in treating colitis and 

indigestion. 

o Possesses strong astringent 

properties. 

 

6. Ardra 

• Moon Sign: Gemini 

• Lord: Rahu 

• Tree / Plant: Black Ebony 

• Telugu Name: Adavi Gummadi 

• Botanical Name: Aquilaria agallocha 

• Description/ Medicinal Importance: 

o Valuable wood used in 

carvings and medicinal 

preparations. 

o High commercial and aromatic 

value. 

 

7. Punarvasu 

• Moon Sign: Gemini 

• Lord: Jupiter 

• Tree / Plant: Bamboo 

• Telugu Name: Veduru 

• Botanical Name: Bambusa arundinacea 

• Description/ Medicinal Importance: 

o Fast-growing plant providing ecological 

benefits. 

o Used in managing febrile conditions and 

diabetes. 
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8. Pushya 

• Moon Sign: Cancer 

• Lord: Saturn 

• Tree / Plant: Peepal 

• Telugu Name: Raavi 

• Botanical Name: Ficus religiosa 

• Description / Medicinal Importance: 

o Sacred tree with high 

medicinal properties. 

o Used in treating respiratory and 

digestive disorders. 

 

9. Ashlesha 

• Moon Sign: Cancer 

• Lord: Mercury 

• Tree / Plant: Nagkesar 

• Telugu Name: Naga Champakamu 

• Botanical Name: Mesua ferrea 

• Description / Medicinal Importance: 

o Anti-inflammatory and anti-

toxic properties. 

o Improves digestion and 

relieves swelling. 

 

10. Magha 

• Moon Sign: Leo 

• Lord: Ketu 

• Tree / Plant: Banyan 

• Telugu Name: Marri 

• Botanical Name: Ficus benghalensis 

• Description / Medicinal Importance: 

o Useful in chronic diarrhea and 

dysentery. 

o Nutritive and soothing 

properties. 
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11. Poorva Phalguni 

• Moon Sign: Leo 

• Lord: Venus 

• Tree / Plant: Palash 

• Telugu Name: Moduga 

• Botanical Name: Butea monosperma 

• Description / Medicinal Importance: 

o Anti-inflammatory and anti-

diabetic properties. 

o Flowers are tonic and nutritive. 

 

12. Uttara Phalguni 

• Moon Sign: Leo 

• Lord: Sun 

• Tree / Plant: Indian Laurel 

• Telugu Name: Plaksa 

• Botanical Name: Ficus infectoria 

• Description / Medicinal Importance: 

o Used in diabetes and lipid 

disorders. 

o Exhibits antioxidant and 

antibacterial properties. 

 

13. Hasta 

• Moon Sign: Virgo 

• Lord: Moon 

• Tree / Plant: Wild Mango 

• Telugu Name: Adavi Mamidi 

• Botanical Name: Spondias mangifera 

• Description / Medicinal Importance: 

o Strong antioxidant action. 

o Protects tissues from free 

radical damage. 
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14. Chitra 

• Moon Sign: Virgo 

• Lord: Mars 

• Tree / Plant: Bael 

• Telugu Name: Maredu 

• Botanical Name: Aegle marmelos 

• Description / Medicinal Importance: 

o Used in digestive disorders. 

o Anti-inflammatory and 

therapeutic root extracts. 

 

15. Swati 

• Moon Sign: Libra 

• Lord: Rahu 

• Tree / Plant: Arjun 

• Telugu Name: Tella Maddi 

• Botanical Name: Terminalia arjuna 

• Description / Medicinal Importance: 

o Excellent cardiotonic. 

o Supports heart health and 

circulation. 

 

16. Vishakha 

• Moon Sign: Libra 

• Lord: Jupiter 

• Tree / Plant: Wood Apple 

• Telugu Name: Vellaga 

• Botanical Name: Limonia acidissima 

• Description / Medicinal Importance: 

o Effective for dysentery and 

ulcers. 

o Acts as a liver tonic. 
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17. Anuradha 

• Moon Sign: Scorpio 

• Lord: Saturn 

• Tree / Plant: Spanish Cherry 

• Telugu Name: Pogada 

• Botanical Name: Mimusops elengi 

• Description / Medicinal Importance: 

o Treats gum infections and 

dysentery. 

o Useful in headache and mouth 

ulcers. 

  

18. Jyeshta 

• Moon Sign: Scorpio 

• Lord: Mercury 

• Tree / Plant: Bodh Tree 

• Telugu Name: Thella Lodduga 

• Botanical Name: Bombax ceiba 

• Description / Medicinal Importance: 

o Used for asthma, arthritis, and 

bleeding disorders. 

o Promotes wound healing. 

 

19. Moola 

• Moon Sign: Sagittarius 

• Lord: Ketu 

• Tree / Plant: White Dammar 

• Telugu Name: Tella Guggilamu 

• Botanical Name: Canarium strictum 

• Description / Medicinal Importance: 

o Used in rheumatism and 

neuralgia. 

o Treats bronchitis and 

hemorrhoids. 
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20. Poorvashadha 

• Moon Sign: Sagittarius 

• Lord: Venus 

• Tree / Plant: Fish Poison Tree 

• Telugu Name: Suraponna 

• Botanical Name: Saraca indica 

• Description / Medicinal Importance: 

o Used for hernia and 

rheumatism. 

o Leaves applied externally for 

stomach pain. 

 

21. Uttarashadha 

• Moon Sign: Sagittarius 

• Lord: Sun 

• Tree / Plant: Jackfruit 

• Telugu Name: Panasa 

• Botanical Name: Artocarpus heterophyllus 

• Description / Medicinal Importance: 

o Used for fever, diabetes, and 

skin disorders. 

o Bark has sedative properties 

. 

 

22. Shravan 

• Moon Sign: Capricorn 

• Lord: Moon 

• Tree / Plant: Crown Flower 

• Telugu Name: Jilledu 

• Botanical Name: Calotropis gigantea 

• Description / Medicinal Importance: 

o Used in rheumatic and phlegm-

related disorders. 

o Root acts as antidote and 

laxative. 
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23. Dhanishtha 

• Moon Sign: Capricorn 

• Lord: Mars 

• Tree / Plant: Gum Acacia 

• Telugu Name: Tumma 

• Botanical Name: Acacia ferruginea 

• Description / Medicinal Importance: 

o Used in IBS and cholesterol 

management. 

o Promotes healthy gut bacteria. 

 

24. Shatabisha 

• Moon Sign: Aquarius 

• Lord: Rahu 

• Tree / Plant: Kadamba 

• Telugu Name: Kadambakamu 

• Botanical Name: Anthocephalus cadamba 

• Description / Medicinal Importance: 

o Detoxifier and anti-diarrhoeal. 

o Beneficial in diabetes 

management. 

 

25. Poorvabhadra 

• Moon Sign: Aquarius 

• Lord: Jupiter 

• Tree / Plant: Mango 

• Telugu Name: Mamidi 

• Botanical Name: Mangifera indica 

• Description / Medicinal Importance: 

o Used in sunstroke and anemia. 

o Supports digestion and 

cholesterol control. 
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26. Uttarabhadra 

• Moon Sign: Pisces 

• Lord: Saturn 

• Tree / Plant: Neem 

• Telugu Name: Vepa 

• Botanical Name: Azadirachta indica 

• Description / Medicinal Importance: 

o Strong antimicrobial 

properties. 

o Used for skin disorders and 

blood purification. 

 

27. Revati 

• Moon Sign: Pisces 

• Lord: Mercury 

• Tree / Plant: Mahua 

• Telugu Name: Ippa 

• Botanical Name: Madhuca indica 

• Description / Medicinal Importance: 

o Used in asthma, piles, and TB. 

o Flowers and bark have 

therapeutic applications. 

 

 

Sl 

No. 

Nakshatr

a Name 

Moon 

Sign 
Lord Tree / Plant 

Telugu 

Name 

Latin / 

Botanical 

Name 

Brief Description / 

Medicinal Importance 

1 Ashwini Aries Ketu Strychnine 

Tree (Poison 

Nut) 

Visha 

Mushti 

Strychnos 

nux-vomica 

Important medicinal 

tree mentioned in 

ancient medicine. Seeds 

are poisonous when 

ripe. 

2 Bharani Aries Venus Amla (Indian 

Gooseberry) 

Konda 

Usiri 

Phyllanthus 

emblica 

Rich in Vitamin C; 

boosts immunity, 

improves heart health, 

controls blood sugar. 
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3 Kritika Aries Sun Cluster Fig Atti Ficus 

racemosa 

Rare species with strong 

medicinal value; helps 

purify air. 

4 Rohini Taurus Moon Java Plum Neredu 

Chettu 

Syzygium 

cumini 

Prevents diabetes, 

improves immunity and 

digestion. 

5 Mrigasira Taurus Mars Cutch Tree Podali

manu 

Acacia 

catechu 

Used for colitis, 

indigestion, and 

diarrhea. 

6 Ardra Gemini Rahu Black Ebony Adavi 

Gumm

adi 

Aquilaria 

agallocha 

High commercial and 

medicinal value wood. 

7 Punarvasu Gemini Jupiter Bamboo Veduru Bambusa 

arundinacea 

Fast-growing; useful in 

febrile conditions and 

diabetes formulations. 

8 Pushya Cancer Saturn Peepal Raavi Ficus 

religiosa 

Highly sacred tree; rich 

in medicinal 

compounds. 

9 Ashlesha Cancer Mercu

ry 

Nagkesar Naga 

Champ

akamu 

Mesua ferrea Anti-inflammatory, 

improves digestion, 

anti-toxic. 

10 Magha Leo Ketu Banyan Marri Ficus 

benghalensis 

Soothing effect; useful 

in chronic diarrhea. 

11 Poorva 

Phalguni 

Leo Venus Palash Moduga Butea 

monosperma 

Anti-inflammatory, 

anti-diabetic, tonic 

flower. 

12 Uttara 

Phalguni 

Leo Sun Indian Laurel Plaksa Ficus 

infectoria 

Used in diabetes, 

cholesterol and 

inflammatory disorders. 

13 Hasta Virgo Moon Wild Mango Adavi 

Mamidi 

Spondias 

mangifera 

Strong antioxidant 

properties. 

14 Chitra Virgo Mars Bael Maredu Aegle 

marmelos 

Used in digestive 

disorders; anti-

inflammatory. 
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15 Swati Libra Rahu Arjun Tella 

Maddi 

Terminalia 

arjuna 

Excellent heart tonic; 

cardioprotective. 

16 Vishakha Libra Jupiter Wood Apple Vellaga Limonia 

acidissima 

Liver tonic; treats 

dysentery and ulcers. 

17 Anuradha Scorpio Saturn Spanish 

Cherry 

Pogada Mimusops 

elengi 

Used in dysentery, ulcers, 

and gum infections. 

18 Jyeshta Scorpio Mercu

ry 

Bodh Tree Thella 

Loddug

a 

Bombax 

ceiba 

Heals wounds, asthma, 

bleeding disorders. 

19 Moola Sagittar

ius 

Ketu White 

Dammar 

Tella 

Guggil

amu 

Canarium 

strictum 

Used in rheumatism and 

neuralgia. 

20 Poorvasha

dha 

Sagittar

ius 

Venus Fish Poison 

Tree 

Surapo

nna 

Saraca indica Used for hernia and 

rheumatism. 

21 Uttarashad

ha 

Sagittar

ius 

Sun Jackfruit Panasa Artocarpus 

heterophyllus 

Used for fever, diabetes, 

skin disorders. 

22 Shravan Caprico

rn 

Moon Crown 

Flower 

Jilledu Calotropis 

gigantea 

Used in rheumatic 

disorders and skin 

diseases. 

23 Dhanishth

a 

Caprico

rn 

Mars Gum Acacia Tumma Acacia 

ferruginea 

Used in IBS and 

cholesterol 

management. 

24 Shatabisha Aquari

us 

Rahu Kadamba Kadam

bakamu 

Anthocephalu

s cadamba 

Detoxifier; anti-

diarrhoeal; helpful in 

diabetes. 

25 Poorvabha

dra 

Aquari

us 

Jupite

r 

Mango Mamidi Mangifera 

indica 

Used in sunstroke, 

diabetes, anemia. 

26 Uttarabha

dra 

Pisces Saturn Neem Vepa Azadirachta 

indica 

Antimicrobial; used in 

skin and blood 

disorders. 

27 Revati Pisces Mercur

y 
Mahua Ippa Madhuca 

indica 

Used in asthma, TB, 

piles and wound 

healing. 
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11.3 Geometry of Homa Kunda: 

Types of Agni Kundas: 

In Vedic tradition, Yajnas (Yagnas) are sacred fire rituals performed for spiritual, cosmic, 

environmental, and societal harmony. They are described in the Vedas and later texts such as the 

Brahmanas and Puranas. 

Some well-known examples of Yagnas: 

1. Agnihotra 

• A daily Vedic fire ritual performed at sunrise and sunset. 

• Uses small offerings of ghee and rice. 

• Believed to purify the atmosphere and promote health and harmony. 

2. Rudra Yajna 

• Dedicated to Shiva. 

• Includes chanting of Sri Rudram. 

• Performed for peace, removal of negativity, and spiritual upliftment. 

3. Ati Rudra Maha Yajna 

• One of the most elaborate Rudra rituals. 

• Sri Rudram is chanted 14641 times over 11 days. 

• Performed for global peace, ecological balance, and prosperity. 

4. Ashvamedha Yajna 

• A royal Vedic sacrifice performed by ancient kings to establish sovereignty. 

• Mentioned in the Ramayana and Mahabharata. 

5. Rajasuya Yajna 

• A coronation ritual performed by emperors. 

• Establishes the king as a supreme ruler under dharma. 

6. Putrakameshti Yajna 

• Performed for blessing of children. 

• Famous example: King Dasharatha performed it before the birth of Rama. 
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7. Chandi Yajna 

• Dedicated to Durga. 

• Involves recitation of Durga Saptashati. 

• Performed for protection and victory over obstacles. 

8. Vajapeya Yajna 

• A highly complex Soma yajna. 

• Conducted by kings or advanced Vedic scholars. 

9. Sudarshana Yajna 

• Dedicated to Vishnu in the form of Sudarshana Chakra. 

• Performed for protection, healing, and removal of negative influences. 

10. Ganapati Yajna 

• Dedicated to Ganesha. 

• Usually performed before major rituals or events to remove obstacles. 

 Broadly, Yajnas are classified into: 

• Nitya Yajnas – daily rituals (e.g., Agnihotra) 

• Kamya Yajnas – performed for specific desires 

• Srauta Yajnas – large Vedic sacrifices described in the Vedas 

• Different Vedic Yajnas traditionally use specific shapes of Homa (Homam) Kundas, as 

described in the texts of Shulba Sutras and other Vedic rituals manuals. Each geometric 

form is believed to influence the energy and intention of the ritual. 

• Types of Homam Kunda for Different Yajnas 

Yajna / Homa Shape of Homa Kunda Traditional Purpose 

Agnihotra Small pyramid / square 

copper kunda 

Daily atmospheric purification, 

health, harmony 

Chandi Yajna Square (Chaturasra) Victory of good over evil, protection 

Maha Mrityunjaya 

Homa 

Square Health, longevity, healing 

Ganapati Homa Square Removal of obstacles 
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Lakshmi Homa Lotus-shaped or circular Wealth, prosperity, abundance 

Sudarshana Homa Hexagonal or circular Protection and removal of negative 

energies 

Navagraha Homa Nine small square kundas Planetary balance 

Putrakameshti Yajna Rectangular Blessings for progeny 

Ati Rudra Yajna Large square or rectangular 

altar 

Cosmic purification and peace 

Vastu Shanti Homa Square Removal of Vastu doshas 

 

Typical Diagram 

Image 12: Geometry of a standard Homa Kundam with reference dimensions 
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Common Shapes Used in Homa Kundas 

Shape Sanskrit Name Symbolic Meaning 

Square Chaturasra Stability, balance 

Circular Vritta Completeness, cosmic energy 

Triangular Trikona Power, transformation 

Lotus-shaped Padma Prosperity, divine energy 

Rectangular Ayata Expansion and growth 

Hexagonal Shatkona Balance of divine energies 
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Image 13: Common Shapes Used in Homa Kundas 
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11.4 Properties of Samidha and Other Ahutis 

Materials, Procedures, Locations, and Scientific Perspectives in Agnihotra and Yajna Practices 

In Vedic fire rituals, the selection of materials offered into the sacred fire plays an important role 

in both the symbolic and physical dimensions of the ritual process. The substances used—

primarily Samidha (sacred fuel sticks) and Ahutis (oblations)—are traditionally chosen based on 

their purity, combustive properties, fragrance, and ritual significance. 

These materials contribute to the maintenance of the sacred fire (Agni), the transmission of 

offerings through the ritual process, and the creation of an environment considered conducive for 

prayer, meditation, and chanting. 

11.4.1 Samidha – Sacred Wood Pieces 

Samidha refers to specially selected wooden sticks used as fuel for the ritual fire. Classical Vedic 

practices emphasize the use of wood obtained from trees that are considered ritually pure and 

suitable for controlled combustion. 

The physical characteristics of the wood—such as burning temperature, ember formation, smoke 

composition, and fragrance—can influence the overall conduct of the ritual. In addition to their 

practical role as fuel, these woods are also associated with symbolic and traditional meanings 

within Vedic ritual culture. 

Commonly used Samidha types include: 

Tree Type Combustion Properties Ritual Purpose 

Mango 

(Amra) 

Produces steady heat and a mild natural 

fragrance 

Used for establishing a stable ritual fire 

Coconut 

Wood 

Generates long-lasting embers and 

sustained combustion 

Helps maintain continuity of the sacred 

fire 

Bamboo Burns with audible crackling and quick 

ignition 

Traditionally associated with 

energizing the ritual fire 

In some traditions, the selection of Samidha may also depend on regional availability, specific 

yajna procedures, or seasonal considerations. 
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Image 14: Samidha wood bundles prepared for ritual use. 

11.4.2 Other Ahutis (Oblations) 

In addition to wooden fuel, a variety of substances are offered into the sacred fire as Ahutis, 

representing symbolic offerings of nourishment and devotion. These materials are generally 

natural, biodegradable substances that combust readily when introduced into the fire. 

Common Ahuti materials include: 

• Ghrita (clarified butter or ghee), which serves as the primary offering and is traditionally 

believed to sustain and intensify the ritual fire. 

• Mixtures of ghee with herbal powders, which may contain medicinal or aromatic plant 

components traditionally associated with purification and fragrance. 

• Milk, curd, and honey combinations, which symbolically represent nourishment, fertility, 

and abundance in Vedic ritual symbolism. 

 

Image 15: Ahuti offerings arranged on a ritual plate prior to the ritual. 



114 
 

11.5 Sound, Mantras, and Emerging Scientific Perspectives 

When ahuti is offered in conjunction with the chanting of mantras, these substances contribute to 

the sensory and ritual dimensions of the yajna, including aroma, visual symbolism, and the 

rhythmic structure of the ceremony. 

The chanting of Vedic mantras constitutes a central element of yajna rituals. Traditionally regarded 

as sacred sound structures, mantras are also increasingly being examined from the perspectives of 

acoustics, neuroscience, and cognitive science. 

11.5.1 Vedic Sound Structures 

In Vedic recitation, mantras are delivered with carefully regulated tonal patterns, rhythmic 

repetition, and precise pronunciation. These characteristics are believed to produce specific 

vibrational effects that influence both the ritual environment and the mental focus of participants. 

Important features include: 

• Tonal accents (Svaras) preserved through oral traditions 

• Structured rhythmic patterns 

• Resonant chanting within ritual spaces 

11.5.2 Observational and Experimental Studies 

Contemporary research initiatives have explored the physiological and acoustic aspects of mantra 

chanting. Investigations have included: 

• Electroencephalographic (EEG) recordings to measure neural activity during chanting 

sessions 

• Studies examining changes in brain wave synchronization and coherence 

• Analysis of acoustic resonance patterns generated by repetitive mantra recitation 

• Observations related to relaxation responses and attentional states 

These investigations represent an interdisciplinary area where traditional ritual practices intersect 

with modern scientific inquiry. 
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Figure 16: Representative brain wave patterns observed during mantra recitation experiments. 
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11.6 Chandi Homam 
Study and evaluation of environmental impacts during performance of homam at Sridevi 

Vedavidyalayamu, Srisailam 

INTRODUCTION 

Human civilization today faces unprecedented environmental challenges. Climate change, 

pollution, ecological imbalance, and increasing natural disasters indicate that the Earth system is 

approaching critical thresholds. In complex systems, small changes can trigger disproportionately 

large consequences, often described through the “butterfly effect.” These realities have prompted 

renewed interest in both modern scientific solutions and traditional knowledge systems that may 

contribute to ecological balance. 

Among the traditional practices receiving attention is Agnihotra, an ancient Vedic fire ritual 

considered a science of resonance and environmental purification. Agnihotra is a simple practice 

performed at sunrise and sunset in which specific organic materials are offered into a small fire 

while chanting prescribed mantras. Though simple in execution, the practice is believed to generate 

subtle energetic effects that influence both the environment and human well-being. Ancient 

scriptures describe Agnihotra as a universal practice that transcends religion, nationality, caste, or 

social background. 

In the Vedic worldview, fire (Agni) was regarded as a sacred principle connecting the material and 

spiritual dimensions of existence. Ancient sages considered sacred fire not merely as a physical 

phenomenon but as a manifestation of divine consciousness. Through fire rituals they believed it 

was possible to establish communication between human consciousness and universal forces of 

nature. Meditation and offerings through fire were therefore understood as means of aligning 

human life with the cosmic order. 

Sacred fire rituals, commonly known as Yajnas, have been practiced in the Vedic tradition for 

thousands of years. These rituals include daily, seasonal, and special ceremonies intended to 

maintain harmony between human beings and natural forces. Some rituals are conducted for 

spiritual development, while others aim to promote prosperity, remove negative influences, or 

contribute to collective well-being and peace. Even today, many temples and communities across 

India continue to perform such rituals, particularly at sunrise, sunset, and other significant 

astronomical or seasonal transitions. 

Participation in these fire rituals symbolically connects individuals with natural cycles of time such 

as the day, the lunar month, and the annual solar cycle. Within this framework, fire becomes a 

transformative medium through which material offerings are converted into subtle forms of 

energy, believed to nourish both the environment and human consciousness. 
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The Ancient Global Fire Tradition 

The discovery and use of fire played a fundamental role in the development of human civilization. 

Fire enabled early humans to cook food, develop tools, protect themselves, and advance 

technological skills. Beyond its practical uses, fire also acquired deep symbolic and spiritual 

significance across cultures. 

Many ancient civilizations revered fire as a sacred element. Traditions from India, Persia, Greece, 

China, and indigenous cultures of the Americas incorporated fire rituals into religious ceremonies. 

In Vedic literature, particularly the Rig Veda, fire is described as a divine principle present in 

nature, the atmosphere, and within living beings. Fire symbolizes light, transformation, and the 

connection between the earthly and the cosmic. 

Similarly, sacred texts and traditions from other cultures also contain references to divine 

manifestations through fire. For example, the Biblical account of Moses receiving divine 

revelation through a burning bush and the appearance of flames during spiritual experiences in 

early Christian traditions reflect similar symbolism. Indigenous cultures around the world have 

also maintained ceremonial fires as central elements in spiritual practices. 

These cross-cultural traditions illustrate the universal role of fire as a symbol of purification, 

transformation, and connection to higher principles. Ancient societies often used fire offerings as 

a means of expressing gratitude, seeking blessings, or restoring harmony between humans and 

nature. 

Homam and the Practice of Agnihotra 

Homam (or Homa) refers to the ritual offering of specific substances into a sacred fire while 

chanting mantras. Traditionally, ingredients such as cow’s ghee, dried herbs, grains, fruits, and 

wood from selected trees are used as offerings. When these substances are burned under controlled 

conditions, they produce smoke and vapors that may contain various organic compounds. 

The practice of Agnihotra represents one of the simplest forms of Homa. It is performed twice 

daily at the precise moments of sunrise and sunset, aligning the ritual with natural circadian 

rhythms. The ritual involves three essential elements: 

• Burning specific organic materials in a pyramid-shaped copper vessel 

• Chanting prescribed Sanskrit mantras 

• Performing the ritual at exact sunrise and sunset timings 

The materials typically used include dried cow-dung cakes as fuel, cow’s ghee, and whole grains 

of rice offered into the fire during the recitation of mantras. The pyramid-shaped copper container 

is believed to influence the combustion process and the distribution of heat and vapors produced 

during the ritual. 
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Proponents of Agnihotra suggest that the combination of heat from the fire, sound vibrations from 

the mantras, and the chemical properties of the materials used may produce beneficial effects in 

the surrounding environment. Some researchers propose that the smoke generated during the 

process may interact with airborne particles and pollutants. It has been hypothesized that 

compounds produced during combustion could bind with certain pollutants and cause them to 

settle, thereby contributing to atmospheric purification. 

In addition to environmental aspects, Agnihotra is believed to influence human well-being. 

Traditional explanations attribute these effects to prana, or vital life energy, which is thought to 

increase in environments where the ritual is performed regularly. According to this perspective, a 

purified atmosphere contributes to mental clarity, emotional stability, and improved physical 

health. 

Agnihotra is also associated with Homa therapy and Homa agriculture, where the ash produced 

during the ritual is used in medicinal preparations or applied to soil to enhance plant growth. 

Farmers practicing Homa agriculture report improvements in crop yield, plant health, and soil 

fertility. The ash generated from the ritual is believed to retain certain energetic or mineral 

properties that contribute to these effects. 

Today, the practice of Agnihotra is observed not only in India but also in several countries across 

Europe, North and South America, and Australia. Interest in the practice has grown particularly 

among communities exploring sustainable agriculture, holistic health practices, and traditional 

ecological knowledge. 

From a broader perspective, Agnihotra represents an intersection between ancient spiritual 

traditions and emerging scientific inquiry. While traditional texts emphasize its spiritual and 

energetic significance, modern research seeks to understand the physical, chemical, and 

environmental mechanisms underlying the observed effects. 

As humanity continues to search for solutions to ecological and environmental challenges, 

practices such as Agnihotra offer a valuable opportunity to explore how ancient knowledge 

systems may complement contemporary scientific approaches to environmental restoration and 

human well-being. 

SCIENTIFIC ASPECTS OF YAGNA 

Yagna (or Yajna) is traditionally understood as a ritual that combines two fundamental energy 

systems of the physical world: heat and sound. In the performance of Yagna, the heat generated 

by the sacred fire interacts with the sound vibrations produced through the chanting of Vedic 

mantras such as the Gayatri mantra. This integration of thermal and acoustic energy is believed to 

produce physical, psychological, and spiritual benefits. 
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From a scientific perspective, the combustion of selected organic materials during the Yagna 

process can be viewed as a transformation of matter into energy. Substances such as cow’s ghee, 

herbs, grains, wood, and other natural materials are offered into the fire in regulated quantities 

while specific mantras are recited. The process of combustion releases vapors, gases, and fine 

particulate matter into the surrounding atmosphere. These emissions may interact with 

environmental components and potentially influence atmospheric chemistry. 

It has been proposed that the thermal energy generated during the ritual facilitates the volatilization 

and dispersion of chemical compounds from the substances offered into the fire. At the same time, 

the sound vibrations created by the chanting of mantras may influence the distribution and 

resonance of these emissions within the surrounding space. Some interpretations suggest that the 

electromagnetic and acoustic waves generated during the process may carry the vibrational 

patterns associated with the mantras, thereby creating an environment conducive to psychological 

and spiritual well-being. 

Environmental Purification through Yagna 

Modern society faces severe environmental challenges resulting from industrialization, rapid 

urbanization, deforestation, and excessive consumption of natural resources. Air pollution, water 

contamination, soil degradation, and disturbances in atmospheric layers such as the ozone layer 

have significantly disrupted ecological balance. These environmental disturbances not only 

threaten biodiversity but also affect human health and well-being. 

Increasing pollution levels have been linked to a wide range of health problems, including 

respiratory disorders, cardiovascular diseases, immune system dysfunction, and various forms of 

cancer. Additionally, the emergence of drug-resistant microorganisms and the spread of infectious 

diseases highlight the need for alternative and complementary approaches to environmental and 

health management. 

Within this context, traditional practices such as Yagna have drawn attention as potential methods 

for environmental purification. Observations and experimental studies suggest that environments 

where Agnihotra or similar Yagna rituals are regularly performed may exhibit improved 

atmospheric quality. It has been suggested that the smoke and vapors produced during the ritual 

contain compounds with antimicrobial properties that may inhibit the growth of certain pathogenic 

microorganisms. 

The materials used in Yagna, particularly cow’s ghee and specific herbal substances, are believed 

to release bioactive compounds during combustion. These compounds may interact with airborne 

pollutants, causing them to aggregate and settle. As a result, the atmosphere surrounding the ritual 

site may experience a reduction in harmful particulates and microorganisms. Additionally, the ash 

produced during the process is often reported to contain mineral elements that may contribute to 

soil enrichment when applied to land. 
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Traditional perspectives also emphasize the role of Yagna in enhancing prana, or vital life energy, 

within the environment. According to this view, when the atmosphere becomes purified and 

energetically balanced, it positively influences human health, mental clarity, and emotional 

stability. The principle underlying this concept can be summarized by the idea that healing the 

atmosphere contributes to the healing of living organisms within it. 

Scientific Investigations 

Several researchers have attempted to study the effects of Yagna and Agnihotra using scientific 

methods. Observational studies have reported that households and locations where these rituals are 

performed regularly may experience a lower incidence of certain illnesses. Some investigators 

attribute these effects to the antimicrobial properties of the fumes generated during combustion, 

while others suggest that the ritual environment may promote psychological relaxation and stress 

reduction. 

Scientific interest has also focused on the chemical composition of emissions and ash produced 

during Yagna. Combustion of organic substances under controlled ritual conditions can generate 

a range of chemical compounds, including organic acids, alcohols, and aromatic substances. Some 

of these compounds may possess bacteriostatic or disinfectant properties. In addition, the ash 

residue has been reported to contain trace minerals that may have applications in agriculture and 

traditional medicine. 

Despite these preliminary observations, the scientific understanding of Yagna remains incomplete. 

Controlled experimental studies are required to determine the exact chemical reactions, 

atmospheric interactions, and biological effects associated with the ritual process. Such 

investigations may involve advanced analytical techniques, including air quality monitoring, 

spectroscopic analysis, and microbiological testing. 

Scope of the Present Study 

In order to better understand the environmental implications of Yagna, studies were undertaken at 

Sri Devi Veda Vidyalayamu to examine the emissions produced during the performance of Chandi 

Homam. The objective of the investigation was to evaluate the chemical composition of gaseous 

emissions and particulate matter generated during the ritual and to analyze the properties of the 

resulting bottom ash. 

The research involved the collection and analysis of air samples from the homam site using 

standardized air quality monitoring techniques. Measurements of gaseous pollutants and 

suspended particulate matter were conducted, and ash samples were examined for the presence of 

heavy metals and other elements. By comparing the measured values with established ambient air 

quality standards, the study aimed to assess whether the ritual process contributes to environmental 

purification or poses any environmental concerns. 
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The following chapters of this report present a review of relevant literature, the methodology 

adopted for sample collection and analysis, interpretation of the experimental results, and 

conclusions derived from the study. In addition, the report highlights areas where further scientific 

investigation is required to deepen our understanding of the environmental and biological effects 

associated with Yagna practices. 

Here is a condensed half-page version that keeps the essential environmental and geographic 

information while improving clarity and flow. 

 

DESCRIPTION OF THE ENVIRONMENT 

Introduction 

This chapter presents an overview of the environmental conditions in the study area. Baseline 

information was collected regarding air quality, water resources, soil characteristics, biological 

diversity, and socio-economic conditions of the surrounding population to understand the 

environmental context of the project site. 

Site and Its Environment 

The study area is located at Srisailam (16°04′26″N, 78°52′05″E) with an average elevation of 409 

meters (1345 ft) above sea level. The site lies within the Kurnool district of Andhra Pradesh and 

falls under the jurisdiction of the Srisailam revenue mandal. The population within a 7 km radius 

is approximately 63,111, indicating moderate regional habitation around the study location. 

Description of Srisailam Environment 

Srisailam is a prominent religious town situated in the Nallamala Hills on the banks of the Krishna 

River, about 232 km south of Hyderabad. It is known for the Bhramaramba Mallikarjunaswamy 

Temple, one of the twelve Jyotirlinga shrines dedicated to Lord Shiva. The region also hosts the 

Srisailam Dam, a major multipurpose hydroelectric and irrigation project constructed across the 

Krishna River. 

Geographically, the region experiences a tropical climate with average temperatures ranging from 

25°C to 40°C and relative humidity between 68–84%. The monsoon season extends from June to 

October, with an average annual rainfall of approximately 80 cm and average wind speeds of 7–9 

mph. The area also contains two significant reservoirs—Srisailam (40 km²) and Nagarjunasagar 

(290 km²)—which play important roles in regional water management and ecological balance. 
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Table: 2.1. Cities and Towns surrounding Srisailam, the study area 

West North East South 

Atmakur  

Lingal  

Kambalapalle 

Farahabad  

Mananur  

Amrabad  

Maradugu  

Akawaram 

SundiPenta  

Doranala  

ArimanChelka  

Ganjivaripalle 

Peddacheruvu  

Peddachama  

Rollapenta  

Marlapenta  

Maddipenta  

Ardavidu  

Gundlabrahmeswaram 

(Source: www.fallingrain.com/world/IN/02/index.html) 

 

 

 

 

 

 

 

 

 

Environmental Characteristics of the Study Area 

Srisailam Dam 

The Srisailam Dam is a high masonry gravity dam constructed across the Krishna River. The 

structure has an overall length of 512 m and a maximum height of 144 m from the deepest 

foundation level. At full reservoir level (269.75 m), the dam has a storage capacity of 8723 million 

cubic meters (Mm³) and a discharge capacity of 37,384 cubic meters per second (1,320,000 

cusecs). 

The reservoir formed by the dam exhibits significant depth variations. In the deepest sections, the 

reservoir ranges from 200 to 300 feet in depth over an area of approximately 97 square miles, 

while the depth near the dam site reaches about 387 feet. One notable characteristic of the reservoir 

is a 54 km stretch flowing through deep gorges, where steep hill ranges rise on both sides and the 

reservoir depth exceeds its width. Beyond Siddheswaram, the reservoir widens into a shallower 

Figure 17: Location of the study area on the Topo Sheet 
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region with depths between 30 and 50 feet, surrounded by dense forest vegetation within the 

Nagarjunasagar–Srisailam Tiger Reserve (EPTRI, 2008). 

Background Air Quality Monitoring 

A site-specific background air quality monitoring program was conducted at the project site during 

October 2010. Air samples were collected and analyzed for key pollutants including Suspended 

Particulate Matter (SPM), Respirable Suspended Particulate Matter (RSPM), Sulphur Dioxide 

(SO₂), and Oxides of Nitrogen (NOx). 

The monitoring results indicated that the concentrations of all measured pollutants were within the 

permissible limits prescribed by the National Ambient Air Quality Standards (NAAQS). 

Specifically: 

• RSPM concentrations remained within acceptable limits at all monitored locations. 

• SPM values were also found to comply with NAAQS standards. 

• Concentrations of SO₂ and NOx were similarly within permissible levels. 

These observations suggest that the baseline air quality of the study area is relatively good and 

does not indicate significant atmospheric pollution. 

Air Quality Monitoring Equipment 

Air quality monitoring was carried out using a High-Volume Sampler, which is widely used for 

measuring ambient air pollutants. The device is designed to capture suspended particulate matter 

ranging from 1 to 10 microns that remain airborne rather than settling by gravity. 

Figure 18: Location map of the study area 
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The Respirable Dust Sampler (APM-460) was used for the study. This advanced monitoring 

instrument collects airborne particulates and gaseous pollutants for subsequent laboratory analysis. 

Such equipment is commonly employed in environmental monitoring programs to evaluate air 

quality in industrial and non-industrial environments. 

Environmental Conditions of the Study Area 

Water, Soil, and Noise Environment 

Existing literature and field observations indicate that frequent homam rituals have been conducted 

within the campus for several decades. These activities are reported to have contributed to 

improved environmental conditions, including good soil fertility, relatively clean air, and healthy 

biological surroundings. Observations suggest that the campus environment supports stable 

ecological conditions and favorable human health indicators. 

Soil Characteristics 

Long-term performance of ritual fire practices within the campus appears to have influenced soil 

characteristics. The soil in the area exhibits good water-holding capacity, which contributes to 

improved fertility and agricultural productivity. The soil also shows low permeability, allowing it 

to retain nutrients and moisture effectively. These characteristics may support vegetation growth 

and maintain soil stability within the campus environment. 

Biological Environment 

Biodiversity 

The Nallamala Hills, where Srisailam is located, represent one of the richest biodiversity regions 

in Peninsular India. According to studies conducted by EPTRI, Hyderabad, the region supports 

diverse plant communities, consisting primarily of herbs (56.15%), followed by trees (18.47%), 

climbers (12.89%), and shrubs (12.49%). 

The area also contains 27 endemic plant species, highlighting its ecological importance (Reddy, 

2001; Reddy et al., 2006). The Red Data Book of Indian Plants lists only five species in the 

vulnerable category, indicating relatively stable ecological conditions. 

Faunal diversity in the Nallamala region is equally significant. The area supports: 

• Over 50 species of mammals 

• Approximately 200 species of birds 

• 54 species of reptiles 

• 18 amphibian species 

• 55 species of fish 

• Numerous insect species including butterflies, moths, beetles, and dragonflies 
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The diversity of vegetation and terrain creates a variety of ecological niches that sustain this rich 

wildlife population. 

Floral Diversity 

Floral studies conducted by EPTRI and Sivaji Spoorthi Kendra report the presence of more than 

84 plant species, including 60 varieties of medicinal plants and 66 species of herbs. Important tree 

species found in the region include Psidium guajava, Pterocarpus marsupium, Tectona grandis, 

Vitex negundo, and Ziziphus xylopyrus. 

Most fauna recorded in the region belong to common and widely distributed species, and none are 

classified as globally threatened according to the IUCN Red List. 

Tiger Reserve Forest 

The Nagarjunasagar–Srisailam Tiger Reserve, the largest tiger reserve in India, encompasses much 

of the surrounding forest area. The reserve extends along approximately 125 km of the Krishna 

River and includes both northern and southern forest sections. The Srisailam Dam lies within this 

protected ecological region, making the area environmentally significant both for biodiversity 

conservation and ecological research. 

Solid Waste Management 

The campus population consists of approximately 30 residents, and the waste generated is 

predominantly organic in nature. Earlier waste management practices included open burial and 

open burning methods for disposing of organic waste. However, such waste can potentially be 

utilized through sustainable waste management techniques such as composting and nutrient 

recovery. 

Socio-Economic Environment 

Interviews conducted with students regarding health and lifestyle conditions revealed that students 

residing within the Veda Vidyalayamu campus experienced fewer health problems compared to 

those from nearby campuses. This observation has been attributed to the long-term practice of 

homam rituals within the campus environment for over three decades, which is believed to 

contribute to a healthier atmosphere. 

Regional Development Benefits 

The project is expected to generate several benefits for the surrounding region, including: 

• Improvements in local infrastructure 
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• Demonstration of sustainable technologies that can be replicated in other campuses within 

Srisailam 

• Promotion of environmental awareness related to water reuse, renewable energy sources 

such as wind and solar power, and nutrient recovery from organic waste 

These initiatives may contribute to improved ecological balance and enhanced socio-economic 

conditions in the surrounding communities. 

 

REVIEW OF LITERATURE 

Homa and Vedic Healing Traditions 

Homa, also referred to as Yajna or Agnihotra in Vedic literature, represents a group of fire-based 

rituals traditionally associated with environmental purification, spiritual practices, and healing 

processes. According to the work of Dr. T.R. Shantala Priyadarshini, the practices of Homa, Mani, 

and Mantra are described in classical Ayurvedic texts under the category of Divyavyapashraya 

Chikitsa, which refers to therapeutic approaches that rely on spiritual or ritual practices rather than 

conventional medicinal treatments. 

Ancient Indian systems of knowledge such as Ayurveda and Vedic sciences have historically 

contributed significantly to cultural, philosophical, and scientific traditions across the world. Many 

of these contributions remain insufficiently explored or scientifically evaluated in modern times. 

Homa rituals were traditionally believed to influence not only human health but also environmental 

balance, agriculture, and psychological well-being. 

In the Vedic framework, Homa is considered a collective term for several fire-based purification 

techniques, including yajnas, vyahrutis, and Agnihotra. These practices were historically used for 

purposes ranging from atmospheric purification and healing to agricultural improvement and 

ecological stabilization. Some traditional interpretations also describe Homa as influencing subtle 

energy systems and environmental bioenergetics. 

Modern ecological concerns have revived interest in these ancient practices. Increasing 

environmental degradation caused by industrialization, pollution, and ecological imbalance has 

led researchers to examine whether traditional practices such as Agnihotra may provide 

complementary environmental benefits. 

Agnihotra and Its Ritual Components 

Agnihotra is a specific form of Homa performed at sunrise and sunset, involving the combustion 

of selected organic materials such as dried cow dung, cow ghee, and rice in a pyramid-shaped 
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copper vessel while chanting prescribed mantras. Each element of the ritual is believed to 

contribute to the overall process. 

The pyramid-shaped copper container is traditionally believed to act as an energy concentrator 

during the ritual, potentially influencing the combustion process and atmospheric dispersion of 

vapors. The burning of organic materials produces smoke, vapors, and ash, which are thought to 

contain compounds with environmental and biological significance. 

Several studies suggest that the combustion of these materials may generate negative ions and 

biologically active compounds that could influence atmospheric conditions. These emissions may 

interact with airborne particles and microorganisms, potentially contributing to environmental 

purification. 

Role of Ritual Materials 

Traditional literature emphasizes the importance of the substances used in Agnihotra: 

Cow Dung 

Cow dung has long been used in traditional cultures for sanitation and agricultural purposes. Some 

studies suggest that it contains antimicrobial compounds that may inhibit the growth of harmful 

bacteria. Historical accounts also describe its use as a protective material against environmental 

contamination. 

Cow Ghee 

Ghee plays an essential role in the combustion process during Homa. During burning, it undergoes 

complex chemical reactions and releases vapors that may contain organic compounds beneficial to 

plants and soil. Some researchers suggest that the combustion of ghee can neutralize certain 

airborne toxins and enhance atmospheric quality. 

Rice and Other Organic Materials 

Rice grains offered during the ritual release essential oils and other compounds during 

combustion. These substances may contribute to chemical reactions in the atmosphere, potentially 

influencing air quality and microbial activity. 

Role of Mantras 

The chanting of Vedic mantras during Agnihotra is traditionally believed to generate acoustic 

vibrations that resonate with natural rhythms. These vibrations are thought to interact with the 

physical processes occurring in the fire, creating a unique atmospheric environment. 

Some interpretations suggest that the rhythmic chanting of mantras can influence psychological 

states, reduce stress, and promote mental calmness. The synchronization of the ritual with solar 

biorhythms at sunrise and sunset is also believed to enhance its effects. 



128 
 

Environmental and Agricultural Implications 

Traditional accounts describe Homa as having a beneficial influence on ecosystems. The 

combustion process is believed to release substances that enhance soil fertility, improve plant 

growth, and contribute to environmental purification. 

Studies conducted in agricultural contexts suggest that Homa atmosphere and ash may influence 

plant physiology. It has been reported that plants exposed to Homa environments sometimes show 

improved nutrient absorption and increased growth rates. In some cases, agricultural experiments 

have indicated improvements in crop yield, fruit quality, and seed viability. 

The ash produced during Agnihotra contains mineral residues that may enrich soil composition. 

When incorporated into agricultural fields, the ash may contribute to improved nutrient availability 

and soil structure. In addition, some observations indicate that insects and pests may be reduced in 

areas where Homa practices are regularly performed. 

Experiments conducted in agricultural regions such as Alto Huallaga in South America have 

reported improvements in crop health and productivity through the application of Homa therapy 

techniques. These observations suggest that traditional agricultural methods incorporating fire 

rituals may provide ecological benefits when combined with sustainable farming practices. 

Influence on Human Health and Well-being 

Traditional literature frequently describes Agnihotra as having beneficial effects on human health 

and psychological well-being. According to these sources, the purification of the atmosphere leads 

to an increase in prana, or vital life energy, which in turn promotes physical and mental health. 

Several observational reports suggest that individuals regularly exposed to Agnihotra 

environments may experience reduced stress, improved emotional stability, and enhanced mental 

clarity. The calming effects of ritual practices and rhythmic chanting may contribute to 

psychological relaxation and improved social harmony. 

Agnihotra has also been suggested as a complementary practice in environments requiring 

enhanced hygiene, such as hospitals, operation theatres, and intensive care units, where sterile 

conditions are critical. Although such applications require further scientific validation, proponents 

suggest that the antimicrobial properties of the smoke produced during Homa may contribute to 

improved environmental sanitation. 

Additionally, exposure to Agnihotra environments has been reported to support recovery from 

stress-related conditions, substance dependence, and emotional disturbances. The ritual 

environment is believed to create a peaceful and balanced atmosphere conducive to mental well-

being. 
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Role of Cow-Derived Substances in Traditional Medicine 

Several scholars have highlighted the importance of cow-derived substances in Vedic medicine 

and environmental practices. According to Dr. Hitesh Jani, traditional texts describe the cow as a 

central element in sustaining ecological and biological balance. The concept of Panchagavya, 

referring to the five products derived from the cow, is widely recognized in traditional Indian 

medicine. 

The five components of Panchagavya include: 

Cow Milk (Godugdha) 

Cow milk is considered nutritionally rich and is widely used in Ayurvedic medicine. It contains 

fats, proteins, minerals, calcium, iron, and vitamins. Some studies suggest that certain compounds 

present in milk may help support immune function and cellular health. 

Cow Ghee (Goghrita) 

Cow ghee is regarded as one of the most valuable substances in Ayurvedic medicine. It is believed 

to support metabolic processes, improve digestion, and enhance vitality. In ritual contexts, ghee 

also contributes to atmospheric purification when burned in Yagna. 

Cow Urine (Gomutra) 

Gomutra is traditionally used in Ayurvedic medicine due to its reported antimicrobial, antioxidant, 

and immunomodulatory properties. It has been applied both internally and externally in various 

traditional treatments. 

Cow Dung (Gomaya) 

Cow dung has long been used in agricultural and environmental practices. It serves as an organic 

fertilizer, soil conditioner, and natural disinfectant. When used in Homa rituals, cow dung acts as 

the primary fuel for the sacred fire. 

Cow Curd (Godadhi) 

Cow curd and buttermilk contain beneficial probiotic bacteria that support digestive health and 

maintain gut microbial balance. 

3.6Chemical and Atmospheric Effects of Homa 

Scientific investigations have attempted to analyze the chemical reactions occurring during Homa 

rituals. Researchers studying the combustion process have identified the formation of several 

organic compounds, including methyl alcohol, ethyl alcohol, formaldehyde, acetaldehyde, formic 

acid, and acetic acid. Some of these compounds exhibit bacteriostatic properties that may inhibit 

microbial growth in the surrounding environment. 
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The combustion of ghee and herbal materials may also release aromatic compounds such as 

thymol, eugenol, pinene, and terpinol, which contribute to the characteristic fragrance of Yagna 

smoke. These compounds are known to possess antimicrobial and insect-repellent properties. 

Researchers have suggested that the smoke produced during Homa may contribute to the 

neutralization of airborne pollutants, reduction of foul odors, and suppression of harmful 

microorganisms. In addition, the process may influence atmospheric chemical cycles, including 

the carbon cycle. 

Analysis of Ash Residues 

The ash generated during Homa rituals has also been studied for its chemical properties. 

Researchers at the Indian Institute of Technology (IIT) Mumbai used advanced analytical 

techniques such as X-ray photoelectron spectroscopy (XPS), inductively coupled plasma 

spectroscopy (ICP), energy-dispersive X-ray analysis (EDAX), dynamic light scattering (DLS), 

and transmission electron microscopy (TEM) to examine traditional medicinal ash known as 

Jasada Bhasma. 

The analysis revealed that the material contained zinc oxide as a major crystalline component, 

along with oxygen-deficient nano-sized particles. These properties may contribute to the 

therapeutic applications of such materials in traditional medicine, particularly in treatments for 

metabolic disorders and certain eye diseases. 

Summary 

The literature reviewed indicates that Homa and Agnihotra rituals have historically been associated 

with environmental purification, agricultural productivity, and human health benefits. Traditional 

explanations emphasize the role of fire, sound vibrations, and organic materials in generating 

beneficial environmental conditions. 

Modern scientific investigations suggest that the combustion of organic materials used in Homa 

may produce compounds with antimicrobial and atmospheric effects. However, systematic 

scientific studies remain limited, and further research is required to fully understand the physical, 

chemical, and biological mechanisms underlying these traditional practices. 

The integration of traditional ecological knowledge with modern scientific methods may provide 

valuable insights into sustainable environmental practices and holistic health approaches. 

In an experiment conducted by Uttar Pradesh Pollution Control Board, the following results 

were obtained and shown in the table 3.1.  
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Table 3.1: SOx and NOx emissions 

 SOx (mg per average sample) NOx (mg per average sample) 

Before Yagna 3.36 1.16 

During Yagna 2.82 1.14 

After Yagna 0.80 1.02 

 

 This clearly shows that the environmental impact during and after performance of every 

homam is positive and purifies the surroundings 

Several researchers have attempted to scientifically investigate the physiological and 

environmental effects of Agnihotra and Yajna rituals. Among them, Dr. W. Selvamurthy 

conducted notable studies examining the neurophysiological responses associated with Agnihotra 

practice. 

Neurophysiological Effects 

In his investigations on the neurophysical effects of Agnihotra, Dr. Selvamurthy observed 

measurable physiological changes in individuals exposed to the ritual environment. While baseline 

brain activity remained largely unchanged before the ritual, significant changes were recorded 

following the performance of Agnihotra. These changes included variations in several 

physiological indicators: 

• Galvanic Skin Response (GSR): Increased GSR levels were observed following the 

ritual, suggesting heightened physiological responsiveness and activation of certain neural 

processes. GSR is commonly used as an indicator of emotional and autonomic nervous 

system activity. 

• Electrocardiogram (ECG): Recordings showed a shift in the baseline electrical activity 

of the heart, indicating changes in cardiovascular response and autonomic balance. 

• Electroencephalogram (EEG): EEG measurements revealed an increase in alpha wave 

activity and suppression of delta waves for more than fifteen minutes following the ritual. 

Increased alpha activity is generally associated with relaxation, mental calmness, and 

enhanced cognitive processing. 

These findings suggest that exposure to the Agnihotra ritual environment may produce measurable 

effects on both neurological and physiological systems. 

In addition to these physiological responses, the environment surrounding the Homakundam 

(sacred fire pit) has been reported to exhibit therapeutic properties within a radius of approximately 

three-quarters of a kilometer. Traditional observations suggest that the smoke and ash generated 

during Agnihotra may contribute to the treatment of various health conditions, including nervous 

system disorders, asthma, heart disease, respiratory infections, skin diseases, and certain disorders 

affecting the eyes and ears. 
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Chemical analyses of the ash produced during the ritual have indicated the presence of substances 

believed to have calming and soothing properties that may influence mental and emotional states. 

Observations by Other Researchers 

A number of other researchers and institutions have also explored the environmental and 

physiological effects of Homa rituals. Scholars such as Dr. M. Madasamy, Bhattathiri, Dr. 

Vasantharao Paranjape, and institutions such as Akhanda Jyoti Sansthan (Mathura) and Dev 

Sanskriti Vishwavidyalaya (Haridwar) have reported observations supporting the potential 

benefits of Agnihotra. 

Their observations suggest that Homa rituals may produce several effects on the surrounding 

environment and human physiology, including: 

1. Attraction of vital life-sustaining energies from the solar system toward the Earth. 

2. Reduction of environmental pollutants and disease-causing elements in the atmosphere. 

3. Purification of prana, or vital life energy, in the surrounding environment. 

4. Positive influence of purified prana on the human mind and body. 

5. Improvement in blood circulation through relaxation of blood vessels. 

6. Rejuvenation of the nervous system. 

7. Enhanced absorption of medicinal air through the pores of the skin. 

These observations highlight the traditional belief that Agnihotra functions not only as a spiritual 

practice but also as an environmental and physiological process. 

Historical and Philosophical Perspectives 

Historical interpretations of ancient Indian knowledge systems also emphasize the scientific basis 

of such practices. The historian Graham Hancock, reflecting on ancient traditions, echoes ideas 

similar to those expressed by Sri Yukteswar, the guru of Paramahansa Yogananda. According to 

Yukteswar, early Vedic civilizations possessed advanced Paramahansa Yogananda. knowledge 

systems and achieved high levels of cultural development through disciplines such as yoga and 

spiritual science. 

Within this framework, Agnihotra and related rituals are considered part of a broader system of 

knowledge integrating spirituality, environmental awareness, and human health. 

Research at the Brahmavarchas Yagnopathy Laboratory 

Significant scientific research on Yajna and Agnihotra has been conducted at the Brahmavarchas 

Research Centre, established by Pt. Shriram Sharma Acharya in 1979 near Haridwar, India. The 

centre focuses on integrating traditional spiritual knowledge with modern scientific research.  
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The institution includes well-equipped laboratories dedicated to research in fields such as: 

• Neurology 

• Biochemistry 

• Haematology 

• Phytochemistry 

• Sound therapy 

The campus also maintains a botanical garden containing approximately 450 species of medicinal 

plants, including rare Himalayan herbs. 

A specialized Yagnopathy laboratory has been developed to study the effects of Yajna. In this 

facility, a Havan Kund (fire pit) is placed within a controlled gas chamber to allow for the 

collection and analysis of fumes and vapors generated during the ritual. Advanced analytical 

techniques such as gas liquid chromatography are used to examine the chemical composition of 

the emissions. 

In addition to chemical analysis, controlled experiments are conducted on volunteers, including 

both healthy individuals and those with specific health conditions. Participants inhale Yajna fumes 

for predetermined periods while physiological parameters are monitored before and after exposure. 

These studies aim to evaluate the potential therapeutic effects of the ritual environment. 

Antimicrobial and Atmospheric Effects 

Several scientists have examined the antimicrobial properties of substances used in Yajna rituals. 

Dr. Hafkine reported that the combustion of ghee and sugar produces smoke capable of destroying 

certain disease-causing microorganisms. He also suggested that inhalation of such fumes may 

stimulate glands associated with the respiratory system, producing feelings of relaxation and well-

being. 

Similarly, Professor Tilward observed that sugars present in Yajna offerings possess strong 

atmospheric purification properties and may help eliminate pathogens associated with diseases 

such as tuberculosis, measles, smallpox, and cowpox. 

Russian scientist Dr. Shirowich reported several observations related to the protective properties 

of cow-derived products. According to his studies: 

1. Cow’s milk may provide protection against certain forms of radiation exposure. 

2. Houses coated with cow dung floors may offer shielding against radioactive contamination. 

3. Burning cow’s ghee in Yajna fires may reduce the harmful effects of atomic radiation. 

Microbiological studies also indicate that the fumes produced during Agnihotra may possess 

bactericidal or bacteriostatic properties, potentially inhibiting the growth of microorganisms 
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responsible for various diseases. This may explain the lower incidence of illness observed in 

environments where Agnihotra is regularly practiced. 

Controlled Scientific Experiments 

Controlled experimental research has also been conducted to study the physiological effects of 

Agnihotra mantras. In one such study, Dr. Selvamurthy selected eight healthy male subjects who 

participated in two experimental sessions conducted on consecutive days. 

On the first day, the ritual procedure was performed without the prescribed mantras, and unrelated 

syllables were recited. On the second day, Agnihotra was performed with the proper Vedic 

mantras. Physiological parameters measured during both sessions included: 

• Heart rate 

• Blood pressure 

• Electrocardiogram (ECG) 

• Electroencephalogram (EEG) 

• Galvanic skin response (GSR) 

The results indicated significant physiological changes when the ritual was performed with the 

correct mantras, suggesting that sound vibrations may play an important role in the observed 

effects. 

Further studies have demonstrated that the ritual environment can promote psychological 

relaxation, reduction of stress, and improved emotional balance. Researchers have noted that the 

atmosphere created during Yajna rituals may influence both mental and physical health. 

Using Kirlian photography, Dr. Matthias Ferbinger observed increased energy fields around 

human hands following participation in Yajna rituals. These observations were interpreted as 

evidence of increased pranic energy in the surrounding environment. 

Similarly, Dr. Motoyama of Tokyo studied the effects of Agnihotra using instruments designed to 

measure bioelectric fields around the human body. His observations indicated that the Anahata 

chakra (cardiac energy center) exhibited changes similar to those seen after spiritual healing 

practices. 

Agnihotra and Environmental Protection 

One of the most frequently cited examples of Agnihotra’s potential environmental benefits relates 

to the Bhopal gas tragedy of December 3, 1984, when toxic methyl isocyanate gas leaked from the 

Union Carbide plant. The disaster resulted in thousands of deaths and widespread health effects. 
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Reports published in The Hindu (April 1985) described two families living within one mile of the 

disaster site who reportedly remained unharmed. These families regularly practiced Agnihotra in 

their homes, and none of the members required hospitalization despite being located within the 

severely affected area. 

Although such accounts remain anecdotal, they have contributed to the belief that Agnihotra may 

help neutralize environmental toxins and pollutants. 

 

 

METHODOLGY 

 

The Procedure used for the study consisted of 

1. Collection of gaseous and particulate samples on 15th and 16th of October 2010 and   

bottom ash samples on 22nd October 2010 from homa kundam. 

2.  Analysis of gases, and particulates in ambient air, 

3.  Analysis of bottom ash for Heavy metals. 

 

The methodologies adapted are described in the following paragraphs:  

 

• The Location: 

The study area selected is unique because of the presence of a Jyothirlingam and a Sakthi 

peetham. 

• The Time: 

The time chosen is the Navaratri period which is considered to be sacred according to 

our ancient scriptures. 

• The people: 

The priests involved in the study are the students of Sridevi Veda Vidyalayamu who are 

the future care takers of Sanatana Dharma. Sridevi Veda Vidyalayamu is located at 

Srisailam, a highly sensitive area in respect to many aspects. 

• The Equipment 

High volume samplers are used for the above survey. They are used for monitoring 

gaseous air pollutants and particulates which are settleable as well as nonsettleable in 

the atmosphere. Advanced techniques are used to estimate heavy metals using Atomic 

Absorption Spectroscopy. 

 

High volume sampler: 

High volume sampler is the most powerful device for the ambient air quality survey. It is used 

for monitoring gaseous air pollutants and such suspended particles which have a size ranging 

from 1 to 10 microns and which do not settle by gravity. A large volume of air is passed at a very 

high rate by applying section through impingers to trap gaseous pollutants and a filter to trap 
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SPM. The SPM concentration is determined by the mass of particles trapped by the filter. The 

gaseous air pollutants are estimated by chemical analysis. 

 

The Respirable Dust Sampler – APM 460 

APM 460 is a new improved sampler. Based on the findings of CSIR and NEERI, Envirotech 

introduced APM 451 Respirable Dust Sampler as the first Indian- made fractionating dust 

sampler in 1992. With over 1000 instruments of this model currently operating in the field, the 

APM 451 has gained acceptability from pollution control boards, leading consultants and a 

wide spectrum of industries. 

The sampler has an attachment, APM 411, useful for gaseous sampling. This unit has the 

following advantages: 

(i) Easy manipulation of impingers. 

(ii) No heating up of absorbing solutions due to heat from blower. 

(iii) Provision of using ice or cold water or both around impingers for complete absorption 

of sparsely soluble gases. 

(iv) Taking the impinger tray directly to the laboratory for safer transit of glass parts 

                                                                                                                                                                 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure: 19 shows the pictorial view of High Volume sampler used in the study.   
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Description: 

The high-volume sampler has the following main parts.  

1. Power on/off switch 

2. Programmable Timer 

3. Time Totalizer 

4. Voltmeter Select Switch 

5. Filling Plug 

6. Brush Cap 

7. Manometer 

8. Dust Collection Bottle 

9. Rotameter 

10. Wire Mesh 

11. Filter Paper 

12. Dome 

13. Inlet and Outlet Pipes 

14. Impingers 

 

 

                                                   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 20:  Schematic Diagram of Respirable Dust Sampler Showing The Mechanism 

of Collection of SPM and Absorption of SO2 and NOx. 

 

The operations of the different parts of this equipment are self explanatory from their names. 

And hence no further clarification has been made in the present write-up. 
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A. System Specifications of APM 460  

 Flow Rate    :  0.9 to 1.4 m3 / min 

 Particulate size   :  0.5 to 10 microns 

 Filter paper    :  Whatmann type (GF/A) 

 Sampling time   :  28 hrs (maximum) 

 Recording time   :  0 to 9999.99hr 

 Automatic sampling control   :  24 hrs 

 Power requirements              :  220 V, Single phase 50 Hz Ac 

 Overall size    : Approximately400x300x 650 mm 

B. System Specifications of APM 411 

 Flow rate    :  0.3 to 3 LPM (2% accuracy) 

 Flow control    :  4 inlets and one outlet 

  Sampling train   :  4no.of Borosilicate glasses  

       Overall size    :  240 x 125 x 350 mm 

Operational Details 

Presetting of Instrument 

Before sampling, the instrument was carefully inspected to ensure that all components were 

correctly positioned. The manometer and rotameter were filled with water to monitor the pressure 

of the gaseous samples entering the system. Flow rates for SO₂ and NOx were adjusted using the 

rotameter based on the expected concentration levels in the air sample. When low concentrations 

were anticipated, the airflow rate was increased to collect sufficient sample quantities; conversely, 

the rate was reduced for higher concentrations. 

Carbon brushes on both sides of the instrument were checked to ensure proper functioning. The 

instrument was installed approximately 8 feet away from the road and at a height of about 10 

meters to obtain representative air samples and minimize direct contamination from nearby 

sources. 

Sampling procedure: 

The impingers were filled with appropriate absorbing solutions and placed in the impinger box. 

Inlet and outlet tubes were attached to allow air to bubble through the absorbing liquid, enabling 

the target gases to be captured by the respective reagents. 

A Whatman filter paper of suitable specification was weighed initially and placed on the wire mesh 

within the sampler. After replacing the dome, the timer was set for the desired sampling duration, 

with the total sampling period monitored through the instrument’s time totalizer. 

Once the instrument was positioned at the selected sampling site, the blower was switched on to 

draw ambient air into the system. Larger particulate matter exceeding 10 microns settled in the 

dust collector, while smaller respirable particles were deposited on the filter paper. The air stream 
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then passed through the impingers, where gaseous pollutants were absorbed by the respective 

reagents. 

Pressure readings were recorded at regular hourly intervals during the sampling period. At the 

completion of the sampling cycle, the automatic timer switched off the power supply. The filter 

paper containing the collected particulate matter was carefully removed, folded to preserve the 

deposited particles, and weighed to determine the mass of suspended particulate matter (SPM). 

Determination of SO₂, NOx and SPM 

Sulphur dioxide (SO₂) 

Principle: 

Sulphur dioxide present in the air sample is absorbed in sodium or potassium tetrachloromercurate, 

forming a stable dichlorosulphitomercurate complex. This complex subsequently reacts with para-

rosaniline and formaldehyde, producing a red-purple coloured compound (para-rosaniline methyl 

sulfonic acid). The intensity of the developed colour is measured spectrophotometrically and is 

proportional to the concentration of SO₂ in the sample. 

Methodology: 

Approximately 25 ml of absorbing solution was placed in an impinger and connected to the 

sampling system through rubber tubing. The airflow rate was adjusted to 1 L/min using the 

rotameter, and sampling was conducted for 4–24 hours depending on expected pollutant levels. 

After sampling, the impinger solution was transferred to the laboratory for analysis. The following 

reagents were added sequentially: 

• 1 ml sulfamic acid 

• 2 ml para-rosaniline hydrochloride 

• 2 ml formaldehyde 

After approximately 30 minutes, a red-purple colour developed. The absorbance was measured 

using a spectrophotometer at 560 nm, and the concentration of SO₂ was determined using a 

standard calibration curve. 

Oxides of Nitrogen (NOx) 

Principle: 

Nitrogen oxides are absorbed by bubbling air through a sodium hydroxide–sodium arsenite 

solution, producing a stable sodium nitrite solution. The nitrite formed reacts with phosphoric acid 

and sulphanilamide (diazotizing reagent) followed by N-(1-naphthyl) ethylenediamine 
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dihydrochloride (NEEDA), forming a coloured azo dye. The intensity of the dye is measured 

colorimetrically to determine NOx concentration. 

Methodology: 

About 25 ml of absorbing reagent was placed in the impinger and connected to the sampling 

apparatus. Air was drawn through the system at a flow rate of 1 L/min for a duration ranging from 

4–24 hours. Temperature, airflow rate, and barometric pressure were recorded during sampling. 

After sampling, 1 ml hydrogen peroxide (H₂O₂) was added to prevent SO₂ interference. This was 

followed by the addition of: 

• 10 ml sulphanilamide solution 

• 1 ml NEEDA coupling solution 

After 10 minutes, the absorbance was measured spectrophotometrically at 550 nm, and the 

concentration was determined using a standard calibration graph. 

SUSPENDED PARTICULATE MATTER 

Principle: 

The estimation of Suspended Particulate Matter (SPM) is based on the collection of airborne 

particles on a filter medium. Larger particles settle by gravity in the dust collector, while finer 

particles are trapped on a glass fibre filter paper. The mass of deposited particulates is determined 

gravimetrically by measuring the difference in weight of the filter before and after sampling. 

Methodology 

Sampling Procedure: 

1. Glass fibre filters were inspected for defects such as pinholes before use. 

2. Filters were equilibrated in a desiccator for 24 hours and weighed to the nearest milligram. 

3. The filter identification number and initial weight were recorded. 

4. The high volume sampler was opened and the pre-weighed filter was placed in the holder. 

5. The faceplate was replaced carefully to avoid disturbing the filter surface. 

6. The sampler shelter was closed. 

7. The timer was set for the required sampling duration, typically 8 hours. 

8. Flow rate was recorded five minutes after starting and subsequently at hourly intervals. 

9. At the end of sampling, the final flow rate and duration were recorded. 

10. The exposed filter was removed carefully without disturbing the particulate layer. 

11. The filter was folded so that the collected surface remained protected and stored in a special 

container. 
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12. The filter was again equilibrated in a desiccator for 24 hours and reweighed to determine 

the particulate mass. 

The apparatus, reagents, and analytical procedures used were consistent with standard methods 

recommended by NEERI and Pollution Control Boards (PCB) for air quality monitoring. 

Heavy metals: 

Heavy metal analysis was conducted using Atomic Absorption Spectroscopy (AAS) following 

standard analytical procedures. The metals analysed included: 

1. Lead (Pb) 

2. Cadmium (Cd) 

3. Chromium (Cr) 

4. Zinc (Zn) 

5. Iron (Fe) 

6. Copper (Cu) 

7. Arsenic (As) 

8. Boron (B) 

9. Manganese (Mn) 

10. Nickel (Ni) 

11. Cobalt (Co) 

12. Mercury (Hg) 

13. Silver (Ag) 

Fugitive emissions: 

Fugitive emissions mainly consisted of particulate matter and smoke generated during the homam 

process. These emissions were captured and analysed using the high-volume air sampler. 
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INTERPRETRATION OF RESULTS AND COMPARISION WITH 

AMBIENT AIR QUALITY 

 

A list of the substances used in the Chandi Homam is presented below:  

Without Cow Ghee 

1. Velaga (Elephant apple, Feronia Limonia) 

2. Narikelam (Coconut) 

 

With Cow Ghee 

3. Madhupushpani (Ippa puvvu, Madhuka) 

4. Pugiphalam (Areca nuts) 

5. Beejapura Phalam (Guava indica) 

6. Narikelam (Coconut)  

7. Kushmand (Pumpkin, Cucurbita Maxima) 

8. Mikshukanda (Sugarcane) 

9. Kushmand and Mikshukanda (Pumpkin and Sugarcane) 

10. Madhiphalam (Hespiridium) 

11. Dadimi Phalam (Pomegranate) 

12. Sri Phalam (Bel fruit, Aegel marmelos) 

13. Kadali Phalam (Banana) 

 

The results obtained are presented in Tables from 5.1 to 5.8 below: 
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Table 5.1: AMBIENT AIR QUALITY MONITORING ANALYSIS REPORT 

S.No Parameters 

(microgram/m3 ) 

15-10-2010 16-10-2010 

  X* Y Z P* Q R 

1 Total Suspended 

Particulate 

Matter(TSPM) 

 2740.0 2333.0 2026.0  3380 2693.0 1719.0 

2 Respirable 

Suspended 

Particulate 

Matter(RSPM) 

348.0 2086.0 296.0 3268.0 2523.0 1657.0 

  10.00 

AM 

 to 2. 00 

PM 

2.00 

PM to 

6.00 

PM 

10.45 

AM to 

2.45 PM 

2.45 

PM to 

6.45 

PM 

11.00 

AM to 

3.00 

PM 

3.00 

PM to 

7.00 

PM 

06.00 

AM 

 to 10. 

00 

AM 

10.00 

AM to 

2.00 

PM 

6.30 

AM to 

10.30 

AM 

10.30 

AM to 

2.30 

PM 

6.40 

AM to 

10.40 

AM 

10.40 

AM to 

2.40 

PM 

3 SO2 104.8 120.4 22.3 19.8 26.0 20.0 89.2 107.2 20.0 23.0 29.0 33.0 

4 NOx 33.40 32.08 9.1 8.64 10.0 9.0 54.56 55.36 9.0 8.0 14.0 16.0 

X*: Outside Vidyalaya on 15-10-2010, Y: Inside Vidyalaya, Homam ground floor on 15-10-2010, Z: Inside Vidyalaya – 1st floor on 15-10-

2010 

 * = After applying correction factor for dispersion and distance of high volume sampler from the source (Xx4)  

Standards for ambient air quality (microgram/m3): TSPM-140, RSPM- 60, SO2 – 60, NOx – 60 
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Table: 5.2 to 5.7: Analysis of Heavy metals in the Suspended Particulate Matter (SPM) 

Place                  : Sri Devi Veda Vidyalaya, Srisailam. 

Point of Sample:  Outside of Vidyalaya 

Date & Time     : 15.10.2010. 

S.No. Parameters Value 

(microgram/m3 ) 

1. Lead( Pb) BDL 

2. Cadmium (Cd) 19.01 

3. Chromium (Cr) 15.32 

4. Zinc (Zn) 0.013 

5. Iron (Fe) BDL 

6. Copper (Cu) 1.054 

7. Arsenic (as) BDL 

8. Boron(B) BDL 

9. Manganese (Mn) BDL 

10. Nickel (Ni) 0.142 

11. Cobalt (Co) BDL 

12. Mercury (Hg) BDL 

BDL= Below Detectable Limit 

 

Table: 5.3 

Place                : Sri Devi Veda Vidyalaya, Srisailam. 

Point of Sample:  inside of Vidyalaya Homam Ground Floor 

Date & Time     : 15.10.2010. 

S.No. Parameters Value 

(microgram/m3 ) 

1. Lead( Pb) BDL 

2. Cadmium (Cd) 38.4 

3. Chromium (Cr) 28.2 

4. Zinc (Zn) 1052.0 

5. Iron (Fe) BDL 

6. Copper (Cu) 2.120 

7. Arsenic (as) BDL 

8. Boron(B) BDL 

9. Manganese (Mn) BDL 

10. Nickel (Ni) 0.234 

11. Cobalt (Co) BDL 

12. Mercury (Hg) BDL 
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Table: 5.4 

Place                   : Sri Devi Veda Vidyalaya, Srisailam. 

Point of Sample : inside of Vidyalaya  Homam 1st Floor 

Date & Time      : 15.10.2010. 

S.No. Parameters Value 

(microgram/m3 ) 

1. Lead( Pb) BDL 

2. Cadmium (Cd) 53.8 

3. Chromium (Cr) 35.4 

4. Zinc (Zn) 1320.0 

5. Iron (Fe) BDL 

6. Copper (Cu) 2.365 

7. Arsenic (as) BDL 

8. Boron(B) BDL 

9. Manganese (Mn) BDL 

10. Nickel (Ni) 0.321 

11. Cobalt (Co) BDL 

12. Mercury (Hg) BDL 

 

Table: 5.5 

Place                  : Sri Devi Veda Vidyalaya, Srisailam. 

Point of Sample: Outside of Vidyalaya 

Date & Time     : 16.10.2010. 

 

S.No. Parameters Value 

(microgram/m3 ) 

1. Lead( Pb) BDL 

2. Cadmium (Cd) 20.05 

3. Chromium (Cr) 18.2 

4. Zinc (Zn) 0.025 

5. Iron (Fe) BDL 

6. Copper (Cu) 1.156 

7. Arsenic (as) BDL 

8. Boron(B) BDL 

9. Manganese (Mn) BDL 

10. Nickel (Ni) 0.170 

11. Cobalt (Co) BDL 

12. Mercury (Hg) BDL 
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Table: 5.6 

Place                  : Sri Devi Veda Vidyalaya, Srisailam. 

Point of Sample: in side of Vidyalaya Homam Ground Floor 

Date& Time      : 16.10.2010. 

 

S.No. Parameters Value 

(microgram/m3 ) 

1. Lead( Pb) BDL 

2. Cadmium (Cd) 42.3 

3. Chromium (Cr) 23.5 

4. Zinc (Zn) 1254.0 

5. Iron (Fe) BDL 

6. Copper (Cu) 2.135 

7. Arsenic (as) BDL 

8. Boron(B) BDL 

9. Manganese (Mn) BDL 

10. Nickel (Ni) 0.256 

11. Cobalt (Co) BDL 

12. Mercury (Hg) BDL 

 

 

Table: 5.7 

Place                 : Sri Devi Veda Vidyalaya, Srisailam. 

Point of Sample: inside of Vidyalaya Homam 1st Floor 

Date& Time      : 16.10.2010. 

 

S.No. Parameters Value 

(microgram/m3 ) 

1. Lead( Pb) BDL 

2. Cadmium (Cd) 56.2 

3. Chromium (Cr) 30.2 

4. Zinc (Zn) 1520.0 

5. Iron (Fe) BDL 

6. Copper (Cu) 2.363 

7. Arsenic (as) BDL 

8. Boron(B) BDL 

9. Manganese (Mn) BDL 

10. Nickel (Ni) 0.265 

11. Cobalt (Co) BDL 

12. Mercury (Hg) BDL 
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Table: 5.8: Analysis of Bottom Ash Samples Collected on 22-10-2010 

S.No Parameter 

(mg/l) 

East South West North Average  CPCB 

Permissble limits 

1 Lead (Pb) 0.21 0.09 0.12 0.11 0.114 0.05-0.125 mg/l 

2 Manganese 

(Mn) 

0.22 0.08 0.3 0.20 0.20 0.1 mg/l 

3 Iron (Fe) BDL BDL BDL BDL BDL BDL 

4 Zinc (Zn) BDL BDL BDL BDL BDL BDL 

5 Copper (Cu) BDL BDL BDL BDL BDL BDL 

6 Silver (Ag) BDL BDL BDL BDL BDL BDL 

7 Magnesium 

(Mg) 

BDL BDL BDL BDL BDL BDL 

8 Alluminium 

(Al) 

BDL BDL BDL BDL BDL BDL 

9 Potassium (K) BDL BDL BDL BDL BDL BDL 

10 Calcium (Ca) BDL BDL BDL BDL BDL BDL 

11 Sodium (Na) BDL BDL BDL BDL BDL BDL 

12 Tin(Sn)  BDL BDL BDL BDL BDL BDL 

 

BDL- Below Detectable Limit 

Samples are collected from all the four sides (East, South, West, North) of Homakundam. 

Interpretation of Results 

The results presented above indicate that the gaseous emissions of SO₂ and NOx measured at 

the homam site were significantly lower than those recorded outside the building. This 

reduction may be attributed to the repeated use of cow’s ghee and other organic materials 

during the homam ritual. When these materials are burned in controlled quantities along with 

the chanting of mantras, the combustion process releases gases and vapors that may interact 

with pollutants present in the surrounding atmosphere. 

Fire has long held symbolic and practical importance in human civilization and religious 

traditions. Across cultures, fire rituals have been associated with purification processes similar 

to the role of water in many religious practices. In the context of homam, the combustion 

process ultimately converts organic materials into ash, which itself may possess useful 

properties for soil and environmental enrichment. 
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A comparative analysis of Suspended Particulate Matter (SPM) recorded both outside the 

building and near the homam site revealed a decrease in total suspended solids at the location 

where the ritual was conducted. This reduction may result from the combustion process, where 

larger particles generated during burning settle rapidly as ash. However, the concentration of 

Respirable Suspended Particulate Matter (RSPM) was found to be higher near the homam site 

due to the formation of fine and nano-sized particles during combustion. These observations 

are consistent with findings reported by other researchers studying similar ritual combustion 

processes. 

Research on the combustion products of yajna rituals indicates the presence of several 

compounds with potential environmental and physiological effects. Among these are: 

1. Acetylene, which may help purify polluted air and reduce mental stress. 

2. Ethylene oxide, which has been associated with improved cognitive functions. 

3. Propylene oxide, believed to stimulate appetite. 

4. Formaldehyde and butyrolactone, which contribute fragrance and may act as insect 

deterrents. 

Several additional benefits of homa practices have also been described in existing literature. 

These include: 

• Renewal of brain cells 

• Purification of blood 

• Revitalization of the skin 

• Prevention of the growth of pathogenic microorganisms 

The controlled combustion that occurs during homam produces small quantities of carbon 

dioxide mixed with aromatic vapors, which may function as mild cerebral stimulants. 

Furthermore, the colloidal molecules formed from cow’s ghee and other organic components 

may bind with pollutants present in the air through a chelation-like process. As these bound 

particles settle onto the ground, they may contribute to soil alkalization and potentially provide 

nutrients to plants when deposited on leaves as foliar elements. The presence of ghee may also 

impart an electrical charge to the smoke particles, enhancing their interaction with airborne 

pollutants. 

Another important component of the ritual process is the chanting of Vedic mantras. These 

chants produce rhythmic sound vibrations characterized by specific frequency, direction, 

timing, and modulation. Such sonic inputs are believed to contribute to environmental 

purification by influencing the dispersion and transformation of the combustion products. 

Agnihotra is traditionally regarded as a form of bio-energy practice synchronized with natural 

biorhythms, particularly those associated with sunrise and sunset. These periods are believed 

to represent moments of maximum atmospheric receptivity to the ritual process. Today, 

Agnihotra is practiced not only in India but also in several other countries including Australia, 

Peru, Venezuela, Argentina, Brazil, Chile, Panama, Poland, Germany, Spain, the Philippines, 

and the United States. 
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Researchers studying Agnihotra practices have suggested that the ritual may contribute to: 

1. Reduction of ozone layer damage 

2. Mitigation of disease epidemics 

3. Neutralization of harmful radiation and radioactivity 

It has also been proposed that the practice increases the availability of prana (vital life energy) 

in the surrounding atmosphere. According to these interpretations, higher levels of prana 

contribute to improved psychological well-being and environmental balance. 

Experimental studies conducted in Germany reported that individuals exposed to the yajna 

atmosphere experienced increased feelings of mental calmness, relaxation, and inner peace. In 

related research conducted by Dr. Matthias Ferbinger, the level of pranic energy in the 

environment was measured using Kirlian photography, which recorded changes in the energy 

fields surrounding human hands before and after participation in yajna rituals. 

A widely cited example illustrating the potential environmental effects of Agnihotra relates to 

the Bhopal gas tragedy of December 3, 1984, when toxic methyl isocyanate gas leaked from 

the Union Carbide factory in Bhopal. While thousands of individuals were affected, reports 

indicated that two families residing approximately one mile from the plant remained unharmed. 

These families reportedly practiced Agnihotra regularly in their homes. Their survival was 

highlighted in the newspaper The Hindu (April 5, 1985) under the title “Vedic Way to Beat 

Pollution.” Although such observations remain anecdotal, they have often been cited as 

examples of the potential protective effects attributed to Agnihotra rituals. 

Heavy Metal Analysis 

The analysis of heavy metals in suspended particulate matter revealed relatively high 

concentrations of zinc (Zn). This observation may be attributed to the combustion of certain 

homam materials, such as pumpkin and other organic offerings, which release zinc compounds 

in the form of zinc oxide during burning. 

Zinc oxide is widely recognized for its therapeutic properties, particularly in dermatological 

treatments. Many modern skin ointments contain approximately 5% zinc oxide due to its 

protective and healing properties. The presence of zinc oxide in the particulate emissions from 

homam therefore suggests a potential beneficial aspect of the combustion products. 

These findings indicate that homam emissions may include compounds with medicinal and 

environmental significance, particularly with respect to skin health. 

Bottom Ash Analysis 

Analysis of the bottom ash collected from the homakundam revealed the presence of trace 

metals such as lead (Pb) and manganese (Mn). These elements were detected within the 

expected ranges based on the composition of the materials used during the ritual. 
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CONCLUSIONS 

Based on the experimental investigations conducted at Sri Devi Veda Vidyalayamu, Srisailam, 

during the Chandi Homam, several conclusions can be drawn. 

Fire has been revered across civilizations as a sacred and purifying element. In many religious 

traditions, sacrificial fire forms a central component of rituals and ceremonies. Historically, 

homam has been performed to express gratitude to natural elements and to fulfill spiritual or 

material aspirations. 

In recent decades, scientific interest has grown in understanding the mechanisms underlying 

these ancient practices. Research studies have attempted to evaluate the environmental and 

physiological effects of homam rituals using modern analytical techniques. 

Observations from this study suggest that homam may represent an economical method for 

reducing environmental pollution. Measurements of gaseous emissions indicated that the levels 

of pollutants produced during homam were non-toxic and potentially beneficial to the 

surrounding environment. 

The ritual environment was also associated with increased levels of vital energy (prana) in the 

atmosphere. Such increases have been linked to improvements in mental clarity, emotional 

stability, and psychological well-being. 

The experimental analysis conducted during this study also demonstrated that the ash generated 

during homam possesses agricultural value, as it contains mineral components that may 

enhance soil fertility. In several countries, this has led to the development of Agnihotra-based 

farming techniques. 

Furthermore, the particulate emissions generated during the ritual were found to contain zinc 

oxide, which has recognized therapeutic applications in skin treatments and provides protection 

against ultraviolet radiation. 

The analysis of heavy metals revealed that lead concentrations were within permissible limits, 

while manganese levels were slightly higher than the limits recommended by the Central 

Pollution Control Board (CPCB). However, manganese plays an important biological role in 

human health. It contributes to bone formation, enzyme activity, calcium absorption, metabolic 

regulation, and proper functioning of the nervous system. 

Overall, the results indicate that the emissions and by-products of homam rituals are not 

harmful and may provide environmental, agricultural, and health benefits. 
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RECOMMENDATIONS FOR FUTURE STUDIES 

The present study was conducted within a limited scope and time frame. However, the subject 

offers significant opportunities for further scientific investigation. Future research may focus 

on the following areas: 

• Detailed analysis of the effects of homam emissions on microorganisms present in air, 

water, and soil. 

• Investigation of biochemical changes in blood parameters such as urea, glucose, and 

cholesterol in individuals participating in homam rituals. 

• Study of the psychological effects of homam environments on participants. 

• Examination of the impact on respiratory and cardiovascular health, including 

pulmonary and heart functions. 

• Evaluation of the effects of homam emissions on plant pathogens and agricultural pests. 

• Exploration of medicinal delivery through vaporization of herbal compounds during 

yajna rituals. 

• Identification of chemical compounds that may contribute to cloud condensation nuclei 

formation, potentially influencing rainfall patterns. 

• Detailed analysis of secondary and tertiary chemical reactions occurring among 

combustion products during Chandi Homam. 

• Investigation of the relationship between timing of rituals, sequence of offerings, and 

specific mantra modulation. 

Further interdisciplinary research combining environmental science, chemistry, medicine, and 

traditional knowledge systems may help clarify the mechanisms underlying the observed 

effects of homam rituals and their potential applications in environmental management and 

holistic health practices. 

PROPERTIES OF INGREDIENTS USED IN THE CHANDI HOMAM 

The ingredients used in Chandi Homam have both spiritual and traditional medicinal 

significance. Many of these materials are natural plant products or substances derived from 

animals and are known in traditional Indian systems such as Ayurveda for their nutritional, 

therapeutic, and environmental benefits. When offered into the sacred fire during the homam, 

these materials are believed to release beneficial aromatic and biochemical compounds into the 

atmosphere. The following section lists the principal ingredients used and describes their 

important properties. 

1. Cow Ghee (Ghrita) 

Cow ghee is one of the most important ingredients used in Vedic fire rituals. It acts as the 

primary fuel in the sacred fire and facilitates the combustion of other offerings. Chemically, 

cow ghee contains a variety of fatty acids such as butyric acid, caproic acid, caprylic acid, 

capric acid, lauric acid, myristic acid, palmitic acid, stearic acid, oleic acid, linoleic acid and 

linolenic acid. 
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Cow ghee is composed mainly of triglycerides along with small quantities of diglycerides, 

monoglycerides, phospholipids and vitamin E. Vitamin E acts as a natural antioxidant and 

contributes to its stability. The digestibility coefficient of cow ghee is very high, approximately 

96%, making it easily absorbed by the body. 

Traditional Ayurvedic literature attributes several beneficial properties to cow ghee, including: 

• Enhancement of memory and intellectual capacity 

• Improvement of digestion and metabolism 

• Nourishment and rejuvenation of body tissues 

• Improvement of skin glow and vitality 

• Detoxification of the body 

• Balancing of bodily energies such as Vata and Pitta 

• Strengthening of the nervous system and voice clarity 

Special forms of aged ghee are also recognized in Ayurveda. Ghee stored for ten years is called 

Purana Ghrita and is traditionally used for neurological disorders. Extremely old ghee 

preserved for several decades is referred to as Mahaghrita, which is believed to have strong 

therapeutic effects. 

2. Kapitta (Wood Apple – Feronia limonia) 

Kapitta, commonly known as wood apple, belongs to the Rutaceae family and is widely used 

in traditional Indian medicine. Different parts of the plant possess medicinal properties 

including astringent, diuretic, carminative, tonic and cardiotonic effects. 

The fruit contains fruit acids, vitamins and minerals. The dried pulp contains a significant 

proportion of citric acid along with mineral salts such as potassium, calcium and iron. Seeds 

and fruits contain oil and protein, with fatty acids such as palmitic, oleic, linoleic and linolenic 

acids. 

Phytochemical studies have identified several compounds including: 

• Alkaloids 

• Phenolic compounds 

• Coumarins 

• Triterpenoids 

• Steroids 

• Tannins 

Research indicates that wood apple possesses antimicrobial, antiviral, antifungal and antitumor 

activities. These properties make the fruit an important traditional medicinal ingredient. 
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3. Sri Phalam (Bilva – Aegle marmelos) 

Bilva, also known as bael fruit, is considered sacred in Hindu rituals and is frequently used in 

religious ceremonies. The fruit and leaves are rich in nutrients and medicinal compounds. 

The fruit contains moisture, carbohydrates, fiber, minerals and vitamins including calcium, 

phosphorus, iron, carotene, thiamin, riboflavin, niacin and vitamin C. It also contains several 

chemical constituents such as alkaloids, coumarins and steroids. 

Different parts of the bilva tree are used in traditional medicine: 

• Leaves: used for managing diabetes and improving metabolism 

• Roots: used in traditional remedies for various disorders 

• Unripe fruit: used in treating diarrhea and dysentery 

• Ripe fruit: acts as a mild laxative 

Bilva is believed to possess astringent, digestive, cooling and antibiotic properties. In spiritual 

philosophy, the bilva leaf is associated with the three gunas (Sattva, Rajas and Tamas). It is 

believed to promote a Sattvic atmosphere and contribute to mental clarity and calmness. 

4. Narikelam (Coconut – Cocos nucifera) 

Coconut is a nutritionally rich ingredient widely used in rituals and food. Different parts of the 

coconut such as the water, milk and flesh contain valuable nutrients. 

Coconut contains: 

• Healthy fats (mainly saturated fatty acids) 

• Carbohydrates and dietary fiber 

• Proteins 

• Minerals such as potassium, calcium, magnesium and iron 

• Vitamins including thiamine, riboflavin, niacin and vitamin C 

Tender coconut water is especially valued for its hydrating and medicinal properties. It is used 

as a natural electrolyte solution and has been traditionally used in cases of dehydration and 

digestive disturbances. It also acts as a diuretic and helps maintain electrolyte balance. 

Coconut milk and flesh are rich energy sources and contain several beneficial organic 

compounds that support overall health. 

5. Areca Nut (Areca catechu) 

Areca nut contains several chemical compounds including polyphenols, polysaccharides, 

proteins, fats and fiber. The nut also contains alkaloids belonging to the pyridine group. 
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Important alkaloids present include: 

• Arecoline 

• Arecaidine 

• Guvacine 

• Guvacoline 

• Isoguvacine 

• Norarecaidine 

• Norarecoline 

Polyphenols are the major constituents of areca nut and are responsible for many of its 

biological activities. These compounds are mainly flavonoids and are known for their 

antioxidant properties. 

6. Banana (Musa species) 

Banana is a nutrient-rich fruit containing natural sugars such as sucrose, fructose and glucose. 

It is a good source of dietary fiber, vitamins and minerals, particularly potassium. 

Important nutritional components include: 

• Vitamin B6 

• Vitamin C 

• Magnesium 

• Potassium 

• Dietary fiber 

Bananas provide quick energy and are widely recommended for maintaining physical 

endurance. They also contain tryptophan, a protein that helps the body produce serotonin, 

which improves mood and relaxation. 

Traditional medicinal uses of banana include: 

• Supporting digestion and relieving constipation 

• Helping manage anemia due to its iron content 

• Supporting nervous system health 

• Assisting in blood pressure regulation 

7. Madhuka (Ippa Flower – Madhuca indica) 

Madhuka flowers are obtained from the Madhuca tree, a medium-sized deciduous tree found 

throughout India. The flowers are rich in sugars and are used in traditional preparations. They 

are also valued for their medicinal and nutritional properties. 
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The plant has been traditionally used for: 

• Nutritional supplementation 

• Fermented preparations 

• Traditional herbal remedies 

8. Matulunga (Citrus medica) 

Matulunga is an evergreen shrub producing citrus fruits with a thick rind and aromatic pulp. 

The fruit contains volatile oils that contribute to its fragrance and medicinal value. 

Traditional medicinal uses include: 

• Relief from digestive disorders 

• Treatment of cough and respiratory problems 

• Management of inflammation and skin diseases 

• Support in cases of jaundice and cardiac weakness 

9. Ikshukhand (Sugarcane) 

Sugarcane contains natural sugars such as sucrose, glucose and fructose. It also contains dietary 

fiber and trace minerals. The sweet juice extracted from sugarcane is a natural source of energy 

and is traditionally considered cooling and nourishing. 

10. Dadimi Phalam (Pomegranate) 

Pomegranate contains several bioactive compounds including phenolic compounds and 

tannins. These compounds are known for their antioxidant properties and contribute to the 

fruit’s medicinal value. 

Traditionally, pomegranate is used for: 

• Supporting digestive health 

• Improving blood quality 

• Providing antioxidant protection 

11. Guava (Psidium guajava) Guava leaves and fruits contain numerous phytochemicals such 

as alkaloids, carotenoids, essential oils, fatty acids, phenols, tannins and vitamin C. 

The major active compound identified in guava leaves is quercetin, a flavonoid known for its 

medicinal effects. It has antispasmodic and antidiarrheal properties and helps reduce intestinal 

movement and inflammation. 
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12. Kushmanda (Pumpkin – Cucurbita pepo) 

Pumpkin is a nutritious vegetable containing carbohydrates, fiber, vitamins and minerals. It is 

particularly rich in vitamin A and carotenoids, which are beneficial for vision and immune 

function. 

Other nutrients present include: 

• Potassium 

• Calcium 

• Magnesium 

• Vitamin C 

• Vitamin E 

Pumpkin also contains dietary fiber that supports digestive health. 

Conclusion 

The ingredients used in Chandi Homam are derived primarily from natural plant and animal 

sources that possess nutritional, medicinal and aromatic properties. Many of these materials 

contain bioactive compounds such as antioxidants, vitamins, essential oils and phytochemicals. 

When offered in the sacred fire during the ritual, these substances contribute both to the 

symbolic spiritual significance of the homam and to the release of aromatic and potentially 

beneficial compounds into the surrounding environment. 
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11.7 Description of Selected Yaga Locations: 

Across India, various locations have become associated with the practice of yajna and 

Agnihotra. These sites range from traditional temple environments to contemporary ritual 

centres where Vedic practices continue to be performed and studied. 

11.7.1 Srisailam 

Srisailam is an important spiritual centre known for its long-standing association with Vedic 

ritual traditions and temple-based ceremonies. The location provides a natural and sacred 

setting where yajnas and homam rituals are conducted during religious gatherings and special 

occasions. 

11.7.2 Bangalore 

In Bangalore, several institutions and community groups conduct regular Agnihotra and 

homam rituals within urban environments. These centres often combine traditional ritual 

practices with educational activities related to Vedic studies and cultural heritage. 

11.7.3 Nagpur 

Nagpur has hosted large-scale yajna gatherings and organized Agnihotra events, attracting 

practitioners and participants from multiple regions. These gatherings often emphasize the 

collective performance of Vedic rituals and community participation. 

11.7.4 Eluru 

Eluru has emerged as a regional hub where Vedic learning, homam rituals, and yajna practices 

are regularly conducted. Institutions in the region support the preservation and teaching of 

traditional ritual procedures. 
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11.8  Mechanistic studies of homam rituals and pranic 

effects; Modern instrumentation for the study of 

ritual processes; Instrument required for subtler 

studies- Pranic energy. 

11.8.1. Conceptual Background 

Vedic Perspective 

In Vedic and Yogic literature, life processes are understood through the concept of Prana, the 

universal vital energy that governs physiological, psychological, and subtle energetic functions 

within living beings. The human organism is described as comprising multiple layers or koshas, 

among which the Pranamaya Kosha represents the energetic sheath responsible for the flow 

and regulation of pranic currents throughout the body. Closely associated with this energetic 

dimension are the concepts of Aura, Tejas, and Ojas, which are considered subtle radiative 

fields or vitality markers surrounding living organisms and reflecting their physical health, 

mental balance, and spiritual state. Vedic rituals such as Mantra chanting combined with Agni-

based practices like Homa or Yajna are believed to generate powerful vibrational and 

biochemical transformations. The rhythmic recitation of mantras produces acoustic resonance 

and coherent sound frequencies, while the sacrificial fire facilitates thermochemical reactions 

that release aromatic phytochemicals and bioactive compounds from medicinal herbs, ghee, 

and natural resins used in the ritual. Together, these processes are traditionally believed to 

influence both human consciousness and the surrounding environment by enhancing pranic 

flow, stabilizing mental states, and purifying the atmosphere. 

From a modern scientific perspective, the challenge lies in identifying measurable correlates 

that can bridge these traditional concepts with empirical observation. Potential measurable 

parameters include electromagnetic field variations produced by biological systems, ultraweak 

photon emissions associated with metabolic and cellular activity, physiological signals such as 

heart rate variability and respiration patterns, neural oscillations detectable through brain 

monitoring technologies, and changes in environmental chemistry caused by ritual combustion 

processes. In addition, several studies suggest that homa rituals may contribute to 

environmental cleansing through multiple mechanisms: the combustion of medicinal plant 

materials can release antimicrobial and antioxidant compounds into the air; the heat and smoke 

may reduce microbial load and airborne pathogens; aromatic vapors may influence mood and 

stress responses through olfactory pathways; and particulate dynamics in the ritual fire may 

alter atmospheric ionization and aerosol composition. Together, these factors may lead to 

improved air quality, reduction of harmful microorganisms, modulation of bioaerosols, and 

creation of a psychologically calming environment for participants. Integrating modern sensing 

technologies with traditional ritual practices therefore provides an interdisciplinary framework 

for exploring how Vedic knowledge systems, environmental science, and neurophysiology 

may intersect in the study of consciousness, health, and ecological purification. 
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11.8.2. Instruments Used for Subtle Energy / Biofield Research: 

(A) Aura and Biofield Imaging 

1. GDV / EPI Biofield Imaging 

Example: Bio-Well GDV Camera 

 

 

The Gas Discharge Visualization (GDV) device: Under the optic plate (glass), a high intensity 

and high frequency electric field stimulates a fingertip corona discharge, which is photographed 

by a CCD camera. A guide is placed on the glass, to help position the fingertip correctly and 

screen out environmental light sources. During the measurement, it is recommended to wear a 

cloth around the hand, similar to a small cloak, as a further screen from external light. Picture 

retrieved from gdvusa.org 
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Gaia Healers Bio-Well 3.0 Human Energy Monitoring Device - Measure The Flow of 

Energy, Before & After Chakra Reports, Custom Meditation Music, GDV Camera. 

 

Gas Discharge Visualization (GDV)—also known as Electro-Photonic Imaging (EPI)—is 

one of the most widely used technologies in biofield and subtle-energy research. The system is 

commonly implemented through devices such as the Bio-Well GDV camera, developed from 

earlier bioelectrography methods inspired by the Kirlian effect. This technique enables the 

visualization and analysis of electrophotonic emissions produced by biological objects, 

particularly human fingertips, when exposed to a controlled high-voltage electromagnetic field. 

Principle of Operation 

The GDV system works by applying a brief high-voltage pulse (typically for less than a 

millisecond) to the fingertip placed on a glass electrode. This electrical stimulation extracts 

electrons from the skin surface and ionizes surrounding gas molecules, producing a corona 

discharge or plasma glow around the fingertip. These emissions consist of photons and 

electrons that form a luminous pattern invisible to the naked eye. A CCD camera integrated 

into the device captures these emissions, and specialized software processes the resulting 

images to generate graphical representations of the subject’s energy distribution.  

The images obtained—often called GDV-grams—represent variations in the corona discharge 

pattern around each fingertip. According to the interpretive framework used in GDV analysis, 

different regions of the fingertip correspond to specific organs and physiological systems based 

on principles derived from Traditional Chinese Medicine meridians and Ayurvedic energy 

https://www.ubuy.co.in/brand/gaia-healers
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models. The software reconstructs these data into biofield maps, chakra balance diagrams, and 

stress-energy indicators, enabling researchers to study subtle energetic states and physiological 

responses. 

Measured Parameters and Capabilities 

Modern GDV systems can analyze several physiological and energetic indicators derived from 

the corona discharge images, including: 

• Energy field intensity and distribution around the body 

• Stress level and psycho-emotional state 

• Autonomic nervous system balance (sympathetic vs parasympathetic activity) 

• Functional correlations with organs and body systems 

• Energy symmetry between left and right body hemispheres 

• Chakra balance and energy flow patterns 

• Changes in energy field before and after interventions such as meditation, breathing 

exercises, or rituals 

The technique is non-invasive, rapid, and capable of generating real-time visual representations 

of energetic changes, making it suitable for repeated measurements during experimental 

studies. 

Scientific Basis: Kirlian Effect 

GDV imaging is fundamentally based on the Kirlian effect, discovered in 1939, where high-

frequency electrical fields produce visible corona discharges around conductive objects placed 

on photographic plates. In biological samples, the intensity and pattern of this discharge are 

influenced by electrical conductivity, moisture, ionization, and physiological activity of tissues. 

These physical parameters form the measurable basis for electro photonic imaging. 

Applications in Subtle Energy Research 

GDV/EPI technology has been explored in multiple research domains involving biofield and 

consciousness studies. Major applications include: 

1. Meditation and Consciousness Research 

Researchers use GDV imaging to observe changes in the biofield before and after meditation, 

yoga, or mantra chanting. In many experiments, meditation practitioners demonstrate increased 

symmetry and coherence in energy distribution, suggesting physiological relaxation and 

improved autonomic regulation. 

2. Biofield Therapy Studies 

Practices such as Reiki, pranic healing, therapeutic touch, and energy medicine are often 

investigated using GDV imaging to detect measurable changes in the subject’s electrophotonic 

emissions following therapy sessions. 
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3. Stress and Psychophysiological Monitoring 

Because stress affects the autonomic nervous system and skin conductivity, GDV imaging can 

provide indirect indicators of stress levels, emotional tension, and fatigue. 

4. Environmental and Ritual Studies 

GDV technology has also been applied to evaluate the influence of environmental factors, sacred 

spaces, or Vedic rituals such as Homa/Yajna on human energy fields. Researchers measure 

energy field changes before and after exposure to ritual environments, incense, or herbal 

combustion products. 

5. Biological and Agricultural Studies 

In addition to human measurements, GDV systems can analyze plants, seeds, water, and food 

samples, enabling comparative studies of biological vitality and environmental influences. 

Relevance for Vedic Science and Homa Studies 

In the context of integrating Vedic epistemology with modern scientific measurement, GDV 

imaging offers a potential method for quantifying aspects traditionally described as prana, aura, 

or subtle energy flow. By recording electrophotonic emissions and mapping them to 

physiological parameters, researchers can investigate how practices such as mantra chanting, 

meditation, and fire rituals influence human biofields and environmental energetic states. 

Such measurements can be integrated with other instruments—such as EEG for brain activity, 

HRV monitors for autonomic balance, gas analyzers for smoke chemistry, and microbial 

samplers for environmental purification studies—to create a comprehensive framework for 

studying the mechanistic effects of Vedic rituals on both human physiology and environmental 

health. 

2. Biofeedback-Based Aura Scanners 

Biofeedback-based aura scanners represent a category of wellness and research devices that 

estimate energetic or emotional states by measuring physiological signals associated with 

autonomic nervous system activity. Instead of directly imaging a biofield, these systems collect 

multiple biometric signals and interpret them computationally as indicators of stress, 

relaxation, and overall physiological balance. 

These devices typically combine several physiological sensors including galvanic skin 

response (GSR), heart rate variability (HRV), respiration rate, and skin temperature 

monitoring. Each of these parameters reflects real-time changes in autonomic nervous system 

activity. For example, galvanic skin response measures the electrical conductivity of the skin, 

which increases during emotional arousal or stress due to sweat gland activation. Heart rate 

variability measures fluctuations in time between heartbeats and is widely used as an indicator 

of parasympathetic nervous system activity and stress resilience. Respiration sensors capture 

breathing patterns associated with relaxation or meditation states, while skin temperature 

sensors measure peripheral blood circulation that often changes during stress or calmness. 
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Biofeedback aura scanners integrate these signals using algorithms that generate graphical 

outputs such as energy maps, aura color displays, stress indices, and emotional balance 

indicators. Although these devices do not measure prana directly, they provide quantifiable 

physiological proxies for mental and emotional states that correspond to energetic balance 

described in yogic traditions. 

Typical applications include: 

• monitoring physiological changes during meditation and yoga 

• biofeedback-based stress reduction training 

• wellness assessment and relaxation studies 

• evaluation of emotional and autonomic responses during spiritual practices 

3. Reflexographic Aura Systems 

Reflexographic aura systems represent another group of devices designed to analyze 

physiological signals from reflex zones in the palms or fingertips. One example is the 

Biopulsar-Reflexograph, a biofeedback-based system that measures electrical properties of the 

skin from specific points on the hand corresponding to organ systems according to reflexology 

and meridian theory. 

During measurement, the user places their hand on a sensor platform containing multiple 

electrodes. These sensors detect electrical resistance and microcurrents generated from the skin 

surface. The signals are transmitted to a computer system where specialized software analyzes 

the data and generates visual representations such as organ-energy graphs, chakra activity 

maps, and full-body biofield images. 

The Biopulsar-Reflexograph system uses dozens of sensor points across the hand to scan 

multiple reflex zones associated with organ systems, allowing rapid biofeedback analysis of 

physiological states.  

In many cases, the system integrates biofeedback parameters such as heart rate and skin 

conductance to improve interpretation of energetic balance. The resulting outputs are displayed 

as color-coded visualizations showing potential imbalances in physiological or energetic states. 

Common applications include: 

• wellness monitoring and stress assessment 

• complementary and integrative medicine research 

• biofield and energy medicine studies 

• evaluation of energetic changes before and after meditation or ritual practices 

State-of-the-Art Biomedical Instruments for Prana Studies 

While biofield imaging technologies provide exploratory insights into subtle energy concepts, 

modern biomedical instruments offer scientifically validated methods for measuring 
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physiological processes associated with meditation, consciousness, and pranic practices. These 

tools allow researchers to correlate traditional energetic concepts with measurable biological 

signals. 

The application of modern analytical technologies has enabled researchers to examine 

various physical and physiological aspects associated with yajna rituals. 

• Magnetoencephalography (MEG): Detection of magnetic fields produced by neural 

activity. 

• Acoustic spectrum analysis: Evaluation of sound frequencies and resonance patterns 

produced during mantra chanting. 

• Thermal imaging: Visualization of heat distribution and combustion dynamics within 

the ritual fire. 

• Gas analysis systems: Measurement of gaseous emissions produced during ritual 

combustion. 

(A) Brain and Consciousness Monitoring 

EEG (Electroencephalography) 

 
Figure 21: EEG recording setup used during chanting studies. 

Electroencephalography (EEG) is one of the most widely used techniques for monitoring brain 

activity in neuroscience and meditation research. EEG measures electrical signals generated by 

synchronized neuronal firing in the cerebral cortex using electrodes placed on the scalp. These 

signals are recorded as brainwave patterns that correspond to different cognitive and 

physiological states. 

Brainwaves recorded by EEG are typically categorized into several frequency bands including 

delta, theta, alpha, beta, and gamma waves. Each frequency band is associated with different 

mental states. For example, theta waves are commonly observed during deep meditation and 

internalized awareness, while alpha waves are associated with relaxed alertness and calm 

mental states. 
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Advanced meditation practitioners often exhibit gamma synchrony, a high-frequency 

brainwave pattern associated with enhanced cognitive integration and heightened awareness. 

Wearable EEG devices now allow researchers to study these neural changes in real-world 

meditation environments, including yoga sessions, group chanting, and ritual practices. 

Important EEG parameters studied in meditation research include: 

• Alpha coherence – synchronization of neural activity across brain regions 

• Theta dominance – associated with deep meditation states 

• Phase synchrony – coordination between multiple neural networks 

• Gamma oscillations – linked to advanced meditation states 

Applications in ritual and consciousness studies include: 

• Studying neural effects of mantra chanting 

• Analysing brainwave patterns during meditation practices 

• Investigating group coherence and collective chanting effects 

MEG (Magneto encephalography) 

Magneto encephalography (MEG) is an advanced neuroimaging technology that measures 

extremely weak magnetic fields produced by neuronal electrical currents in the brain. When 

groups of neurons fire synchronously, they generate tiny magnetic signals that can be detected 

outside the scalp using highly sensitive magnetometers. 

Traditional MEG systems use superconducting quantum interference devices (SQUIDs), while 

newer systems use optically pumped magnetometers (OPMs) capable of detecting magnetic 

fields in the femto-tesla range, billions of times weaker than Earth’s magnetic field. 

Because magnetic signals are less distorted by the skull and scalp compared with electrical 

signals, MEG provides high temporal resolution for mapping brain activity. This makes it 

particularly useful for studying brain resonance and neural synchronization during rhythmic 

auditory stimuli such as mantra chanting. 

Applications include: 

• studying neural resonance during mantra recitation 

• investigating meditation-induced neural synchronization 

• analysing auditory-brain entrainment from rhythmic chanting 

FNIRS (Functional Near-Infrared Spectroscopy) 

Functional Near-Infrared Spectroscopy (fNIRS) is a non-invasive brain-imaging technique 

used to measure changes in oxygenated and deoxygenated haemoglobin in the cerebral cortex. 

The method uses near-infrared light in the range of approximately 650–1000 nm, which can 
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penetrate biological tissues and provide information about cerebral blood flow and neural 

activation. 

Compared with imaging techniques such as fMRI, fNIRS systems are portable, relatively 

inexpensive, and tolerant to movement. These characteristics make them ideal for studying 

brain activity during natural behaviours such as meditation, chanting, and breathing exercises. 

The system typically consists of light emitters and detectors placed in a wearable headband or 

cap. By analysing light absorption patterns, researchers can infer changes in cortical activation 

associated with cognitive or emotional processes. 

Applications include: 

• Studying meditation-induced brain states 

• Analysing brain responses during pranayama and breath control 

• Monitoring cortical activation during spiritual or ritual practices 

These instruments together create a multimodal research framework where subtle-energy 

concepts from yogic traditions (prana, aura, chakras) can be studied alongside quantifiable 

physiological signals such as neural oscillations, autonomic balance, and cerebral oxygenation. 

4. Physiological Instruments to Study Pranic Flow 

In traditional yogic sciences, Prana is described as the vital life force circulating through the 

body via nadis (energy channels). While prana itself is subtle, its physiological correlates can 

be measured through modern biomedical instruments that monitor nervous system activity, 

respiration, heart rhythms, and muscle relaxation. 

These instruments help researchers examine how spiritual practices such as mantra chanting, 

meditation, pranayama, and yajna participation affect the autonomic nervous system and 

physiological coherence. 

1. Heart and Autonomic Nervous System Monitoring 

The heart is closely linked with the autonomic nervous system (ANS), which regulates 

involuntary physiological processes such as heart rate, breathing, digestion, and emotional 

responses. 

In yogic physiology, pranic balance is often associated with parasympathetic dominance, which 

reflects calmness, stability, and mental clarity. 
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Heart Rate Variability (HRV) Monitors 

 

 

 

➢ What HRV Measures? 

Heart Rate Variability (HRV) measures the variation in time intervals between consecutive 

heartbeats (R–R intervals). 

Contrary to intuition, greater variability indicates a healthier and more adaptable nervous 

system. 

➢ Physiological Parameters Measured 

HRV monitors can estimate: 

• Parasympathetic activation – reflects relaxation response 

• Vagal tone – activity of the vagus nerve regulating heart function 
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• Emotional coherence – synchronization between breathing, heart rhythm, and 

emotional state 

➢ Relevance to Pranic Flow 

In yogic interpretation: 

• High HRV → balanced pranic flow 

• Low HRV → stress, pranic blockage, or sympathetic dominance 

➢ Research Applications 

HRV monitoring is commonly used during: 

• Mantra meditation 

• Fire rituals (yajna participation) 

• Breathing synchronization practices 

• Yoga nidra and deep relaxation 

Studies show that slow rhythmic breathing and chanting significantly increase HRV 

coherence. 

2. Electrocardiography (ECG)  

➢ What ECG Measures 

An Electrocardiogram (ECG) records the electrical activity of the heart using electrodes 

placed on the chest and limbs. 

It produces characteristic waves: 

• P wave – atrial contraction 

• QRS complex – ventricular contraction 

• T wave – ventricular recovery 

➢ Physiological Insights 

ECG allows measurement of: 
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• Heart rhythm patterns 

• Electrical conduction of the heart 

• Cardiac coherence with respiration 

➢ Connection with Heart–Brain Coupling 

Modern research shows that: 

• The heart sends more signals to the brain than the brain sends to the heart. 

• Emotional states affect heart rhythm patterns. 

Meditative states often produce coherent sinusoidal heart rhythms, reflecting synchronized 

pranic flow between heart and mind. 

➢ Research Use 

ECG is used to study: 

• Heart rhythm changes during meditation 

• Mantra chanting effects 

• Autonomic regulation during rituals 

3. Respiration Sensors 

Respiration is the most direct physiological indicator of pranic movement, because in yogic 

science: Prana and breath (pranayama) are deeply interconnected. 

➢ Types of Respiration Sensors 

Common devices include: 

• Chest expansion belts 

• Airflow sensors 

• Respiratory inductance plethysmography 
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These sensors detect: 

• Breathing rate 

• Breath depth 

• Inhalation–exhalation ratio 

• Breathing rhythm synchronization 

➢ Parameters Studied 

Respiration sensors help analyze: 

• Pranayama techniques 

• fire ritual breathing patterns 

• mantra breathing synchronization 

For example: 

Practice Breathing Pattern 

Pranayama controlled rhythmic breathing 

Mantra chanting breath-syllable synchronization 

Yajna rituals rhythmic inhalation during chanting 

➢ Scientific Observations 

During slow breathing practices: 

• Respiratory rate decreases 

• HRV increases 

•Parasympathetic activity rises 

These changes correlate with states of deep mental calm and energetic balance. 

4. Electromyography (EMG) 

➢ What EMG Measures 

Electromyography (EMG) measures electrical activity produced by skeletal muscles using 

surface electrodes. 

➢ It detects: 
 

•Muscle Activation 

• Muscle Tension 

• Relaxation States 
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Relevance to Meditation and Pranic Flow 

In yogic practice, physical stillness and relaxation facilitate pranic circulation. 

➢ EMG helps quantify: 

 

• Facial muscle relaxation 

• Shoulder and neck tension 

• Postural stability during meditation 

➢ Research Applications 

EMG is used in studies of: 

• Meditation-induced muscle relaxation 

• Chanting-induced facial muscle activity 

• Yoga posture stability 
 

Typical findings show: 

• Significant reduction in muscle tension during deep meditation 

• Increased neuromuscular relaxation 

Integrated Physiological Model of Pranic Flow 

Modern research often studies multiple physiological signals simultaneously. 

Instrument Physiological System Pranic Interpretation 

HRV Autonomic nervous system pranic balance 

ECG Cardiac electrical activity heart–mind coherence 

Respiration sensor Breath rhythm prana regulation 

EMG Muscle tension physical relaxation 

Together, these signals provide a scientifically measurable framework for studying subtle 

energetic practices. 

These tools allow researchers to investigate how spiritual practices influence the nervous 

system, cardiovascular system, and psychophysiological coherence. 

5. Environmental Measurement for Homa Ritual Studies 

Homa (Yajna) rituals involve the controlled combustion of herbal materials, ghee, grains, and 

medicinal woods in a sacred fire. From a scientific perspective, this process involves several 

environmental phenomena: 
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• Combustion chemistry – transformation of organic materials into gases and bioactive 

compounds 

• Sound resonance – acoustic effects of mantra chanting 

• Aerosol generation – formation of smoke particles and bioactive aerosols 

• Heat radiation – thermal energy transfer from the sacred fire 

Modern environmental monitoring instruments allow researchers to quantitatively study these 

processes and evaluate their chemical and microbiological effects. 

(A) Gas and Chemical Analysis 

Gas and chemical analysis instruments help identify volatile compounds, combustion products, 

and bioactive molecules present in yajna smoke. 

These analyses are important in understanding antimicrobial, atmospheric, and therapeutic 

properties attributed to homa rituals. 

1. Gas Chromatography – Mass Spectrometry (GC-MS) 

 

 

➢ What GC-MS Measures 

Gas Chromatography–Mass Spectrometry (GC-MS) is one of the most powerful analytical 

techniques used to identify chemical compounds in complex mixtures. 
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It works in two stages: 

1. Gas Chromatography (GC) 

o separates volatile compounds in the smoke sample 

2. Mass Spectrometry (MS) 

o identifies molecules based on their mass-to-charge ratio 

This combination enables highly sensitive detection of trace chemicals in environmental 

samples.  

➢ Compounds Detected in Yajna Smoke 

GC-MS can detect: 

• Volatile organic compounds (VOCs) 

• Terpenes from medicinal herbs 

• Phenolic antimicrobial molecules 

• Aromatic hydrocarbons 

• Plant-derived bioactive compounds 

 

Examples of compounds reported in yajna smoke studies include: 

• eugenol, thymol, pinene, borneol, camphor derivatives 

Many of these compounds are known for antimicrobial and air-purifying properties. 

➢ Relevance to Homa Research 

GC-MS is useful for studying: 

• Chemical composition of yajna smoke 

• Release of antimicrobial plant compounds 

• Air purification effects of ritual fire 

• Bioactive molecules produced during combustion 

This instrument is therefore central to scientific validation of traditional yajna practices 

2. Fourier Transform Infrared Spectroscopy (FTIR) 
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➢ What FTIR Detects 

Fourier Transform Infrared Spectroscopy (FTIR) measures how molecules absorb infrared 

radiation. 

Each molecule produces a unique vibrational fingerprint, allowing identification of chemical 

functional groups. 

➢ FTIR detects: 

• Molecular vibrations 

• Functional groups (OH, CO, CH, etc.) 

• Combustion gases 

➢ Combustion Products Measured 

In homa fire studies, FTIR can identify: 

• Carbon dioxide (CO₂) 

• Carbon monoxide (CO) 

• Water vapor (H₂O) 

• Nitrogen oxides (NOx) 

• Organic combustion molecules 

It can also detect aromatic and medicinal plant compounds released during burning. 

➢ Application in Homa Studies 

FTIR allows researchers to: 

• Analyze gas composition during yajna. 

• Track changes in smoke chemistry over time. 

• Identify plant-derived aromatic molecules. 

Because FTIR provides real-time monitoring, it is very useful in dynamic combustion 

experiments. 

➢ Aerosol Particle Counters 

Aerosol particle counters measure microscopic particles suspended in air, which are abundant 

in smoke produced during homa rituals. 

➢ What Aerosol Counters Measure 

These instruments measure: 

• Particle concentration. 

• Particle size distribution. 

• Aerosol density in air. 
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Typical particle sizes measured: 

Particle Type Size Range 

Ultrafine particles <0.1 µm 

Fine particles 0.1–2.5 µm 

Coarse particles 2.5–10 µm 

Relevance to Yajna Smoke 

During a homa ritual, combustion releases bioaerosols and herbal smoke particles that may 

carry antimicrobial compounds. 

Particle counters help determine: 

• Size distribution of yajna smoke particles 

• Concentration of airborne herbal aerosols 

• Dispersion patterns in the surrounding environment 

Importance for Antimicrobial Studies 

Some research suggests that medicinal smoke aerosols can reduce airborne microbial load. 

By combining aerosol measurements with microbial sampling, scientists can investigate: 

• Antibacterial effects of yajna smoke 

• Air purification potential of herbal combustion 

• Dispersion of medicinal plant particles 

➢ Integrated Environmental Monitoring in Homa Studies 

Modern homa research often combines multiple instruments simultaneously. 

Instrument Parameter Measured Relevance to Yajna 

GC-MS volatile chemical compounds antimicrobial plant molecules 

FTIR molecular vibrations and gases combustion chemistry 

Aerosol particle counter smoke particle size herbal aerosol distribution 

Together, these techniques provide quantitative environmental evidence for processes 

occurring during ritual fires. 
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➢ Key Insight 

Although homa rituals originate in ancient Vedic tradition, modern environmental monitoring 

tools allow detailed scientific investigation of their chemical, biological, and atmospheric 

effects. 

These interdisciplinary studies combine: 

• Environmental science 

• Analytical chemistry 

• Aerosol physics 

• Traditional ritual practices 

These two instruments are commonly included in advanced yajna research frameworks. 

6. Electromagnetic & Photon Emission Measurement 

Living organisms emit extremely weak electromagnetic signals during metabolic processes. 

Modern physics instruments can detect these subtle signals and analyze whether meditation, 

mantra chanting, or ritual environments influence biological electromagnetic activity. 

➢ Ultraweak Photon Emission (Biophoton Detection) 

 

➢ Instruments Used 

• Photomultiplier tubes (PMT) 

• EMCCD cameras (Electron-multiplying CCD) 

➢ What These Instruments Measure 

Ultraweak photon emission refers to very faint light produced by biological systems, typically 

in the visible or near-UV range. 
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Measurements include: 

• Ultraweak light emissions from cells 

• Oxidative metabolic activity 

• Biochemical reactions in tissues 

Photomultiplier tubes are extremely sensitive detectors capable of detecting individual photons 

by amplifying the light signal millions of times.  

Relevance to Biofield / Pranic Activity 

Some researchers hypothesize that: 

• Cellular photon emission reflects metabolic regulation 

• Coordinated photon emission may correspond to biological coherence 

• Meditation may alter photon emission patterns 

These emissions are sometimes explored as possible physical correlates of biofield or pranic 

activity. 

➢ Magnetometers 

    

 



178 
 

 

What Magnetometers Detect 

Magnetometers are scientific instruments designed to measure extremely small magnetic 

fields. These devices are widely used in physics, medicine, and geophysical studies because 

they can detect minute magnetic variations that are otherwise impossible to observe. In 

biological systems, magnetometers are particularly useful because the human body itself 

produces weak magnetic fields as a result of normal physiological processes. Electrical activity 

occurring in various tissues generates associated magnetic signals that extend outside the body, 

although these signals are extremely subtle. 

Human physiology produces weak biomagnetic signals through several mechanisms. One of 

the most important sources is brain activity. Neurons communicate with each other through 

electrical impulses created by the movement of ions across cell membranes. These electrical 

currents generate tiny magnetic fields that can be detected using highly sensitive 

magnetometers. Similarly, the heart produces electrical impulses that regulate its rhythmic 

contractions. These electrical signals also create magnetic fields that extend outside the body 

and can be measured under controlled conditions. Muscle contractions are another source of 

biomagnetic activity. When muscles contract, electrical signals travel along muscle fibers, 

producing weak magnetic fields that can be detected with specialized instruments. 

Several advanced technologies are used to measure these biomagnetic signals. One of the most 

sensitive devices available is the SQUID magnetometer, which stands for Superconducting 

Quantum Interference Device. SQUID systems operate using superconducting materials at 

extremely low temperatures and are capable of detecting extraordinarily small magnetic field 

changes. Another important technology is the optically pumped magnetometer, which uses 

laser light interacting with atomic vapors to detect magnetic field variations. These devices can 

achieve high sensitivity without requiring the complex cryogenic systems used by SQUID 

instruments. Atomic magnetometers represent another modern approach that uses the quantum 

properties of atoms to measure magnetic fields with remarkable precision. 
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Sensitivity 

The sensitivity of advanced magnetometers is extremely high, allowing them to detect 

magnetic fields as small as 10⁻¹² to 10⁻¹⁵ Tesla. To understand how small this is, it is helpful to 

compare it with Earth’s magnetic field, which is roughly 10⁻⁵ Tesla. This means that modern 

magnetometers can detect magnetic signals billions of times weaker than the background 

magnetic field of the planet. 

Such high sensitivity allows scientists to measure magnetic signals generated by physiological 

processes such as brain and heart activity from outside the body. In neuroscience, these 

measurements form the basis of techniques like magnetoencephalography, which records 

magnetic fields produced by neural activity in the brain. Similarly, magnetic signals from the 

heart can be measured to study cardiac function. These non-invasive measurement techniques 

provide valuable insights into physiological processes without requiring direct contact with 

internal tissues. 

Applications in Mantra / Ritual Research 

Magnetometers may also be applied in research exploring the physiological and environmental 

effects of mantra chanting and ritual practices. Chanting and meditation are known to influence 

neural activity, breathing patterns, and emotional states. Since these physiological changes 

involve electrical activity in the brain and body, they may also influence the magnetic fields 

generated by biological systems. 

One possible area of investigation is whether mantra chanting produces measurable changes in 

the electromagnetic fields associated with the brain or heart. Researchers may examine whether 

certain types of chanting produce distinct magnetic patterns that differ from normal speech or 

silent reading. Another area of interest is collective resonance during group chanting. When 

multiple participants chant in synchrony, their breathing, heart rhythms, and vocal patterns may 

become coordinated. Magnetometers could potentially be used to investigate whether such 

synchronization produces detectable patterns in biomagnetic signals. 

Researchers may also explore heart–brain electromagnetic coupling during meditation or ritual 

participation. The heart and brain are closely connected through the autonomic nervous system, 

and changes in emotional or mental states can influence both organs simultaneously. 

Magnetometers provide a tool for examining whether chanting or meditation practices promote 

coordinated activity between these physiological systems. 

7. Acoustic & Resonance Analysis for Mantras 

Mantra chanting produces structured sound waves that propagate through space and interact 

with the surrounding environment. Unlike ordinary speech, traditional mantra recitation 

follows precise tonal patterns, rhythms, and phonetic structures that have been preserved over 

centuries. These sound waves travel through the air and interact with architectural structures 

such as temple halls, yajna shalas, and meditation spaces. 
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As sound waves move through an enclosed space, they reflect from walls, ceilings, pillars, and 

other surfaces. These reflections can interfere with one another, creating resonance patterns 

that amplify certain frequencies while diminishing others. In ritual spaces designed for 

chanting, the architectural layout may influence how sound waves propagate and resonate 

within the environment. Scientific analysis of these acoustic phenomena can provide insights 

into how chanting interacts with temple architecture and ritual spaces. 

Instruments Used 

Several specialized instruments are used to analyze the acoustic characteristics of mantra 

chanting. High-resolution microphones are used to capture sound waves with great precision. 

These microphones can record subtle variations in pitch, intensity, and timing that occur during 

chanting. 

Spectrum analyzers are then used to analyze the recorded sound signals. These devices break 

down complex sounds into their component frequencies, allowing researchers to observe the 

distribution of tones and harmonics present in the chant. Laser vibrometers represent another 

advanced instrument used in acoustic research. These devices can measure extremely small 

vibrations on surfaces caused by sound waves, enabling researchers to study how chanting 

affects the vibration of structures such as walls, pillars, or ritual platforms. 

Measurements 

Using these instruments, researchers analyze several acoustic parameters. Harmonic 

frequencies are examined to identify the fundamental pitch and its multiples produced during 

chanting. These harmonics contribute to the tonal richness of vocal sound and play an important 

role in the resonance properties of chants. 

The overtone structure of chanting is also studied, as overtones influence how sound is 

perceived and how it interacts with surrounding structures. Researchers also examine 

resonance patterns that occur in enclosed spaces where sound waves repeatedly reflect from 

surfaces. Under certain conditions, standing waves may form when reflected waves overlap in 

specific ways, producing regions of amplified sound and regions of reduced sound intensity 

within the space. 

Relevance to Vedic Chanting 

Acoustic studies are particularly relevant in the study of Vedic chanting traditions. Each Vedic 

mantra is traditionally recited using specific pitch variations and rhythmic patterns that are 

carefully preserved through oral transmission. Scientific analysis can examine the frequency 

spectra of these chants and identify the acoustic features that distinguish them from other forms 

of speech. 

Another aspect of study involves synchronization between participants during group chanting. 

When multiple individuals chant together, their voices may gradually synchronize in rhythm 

and pitch. This synchronization can produce a powerful collective acoustic field within the 



181 
 

chanting space. Additionally, the architectural design of temples or ritual halls may enhance 

these effects. Certain temple halls may naturally amplify specific harmonic frequencies 

associated with chanting, creating an acoustically resonant environment that supports group 

recitation. 

8. Thermal and Infrared Imaging 

Infrared thermography is a scientific technique used to detect heat patterns emitted by objects 

and living organisms. All bodies with a temperature above absolute zero emit infrared 

radiation, which can be detected using specialized sensors. In human physiology, this radiation 

corresponds to heat generated by metabolic activity, blood circulation, and muscular activity. 

Thermal imaging allows researchers to visualize temperature variations across the surface of 

the body. These images reveal patterns of heat distribution that can provide insights into 

physiological processes occurring within the body. 

Instrument 

The primary instrument used for this purpose is the infrared thermal camera. These cameras 

detect infrared radiation and convert it into visual images representing temperature variations. 

The resulting images typically display warmer areas in brighter colors and cooler areas in 

darker colors, allowing researchers to identify temperature differences across the body surface. 

Infrared Thermography Example 

In medical and physiological studies, infrared thermography has been used to monitor changes 

in body temperature distribution under various conditions. Because the technique is completely 

non-invasive, it is particularly useful for studying physiological responses during activities 

such as meditation, relaxation, or breathing exercises. 

What It Measures 

Thermal imaging can reveal several physiological characteristics. One of the most basic 

measurements is body heat distribution, which indicates how heat is distributed across different 

regions of the body. The technique can also identify metabolic hotspots where increased 

metabolic activity generates higher heat levels. 

Thermal imaging can detect inflammation zones, as inflamed tissues often exhibit elevated 

temperature due to increased blood flow and metabolic activity. Another important 

measurement is peripheral circulation changes, which reflect variations in blood flow to the 

skin and extremities. 

Applications in Meditation Studies 

Thermal cameras have been used in several studies examining physiological changes during 

meditation and relaxation practices. Researchers have observed temperature changes in the 
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body during meditative states, often associated with altered breathing patterns and autonomic 

nervous system activity. 

In some cases, localized heating in specific body regions has been reported during certain 

breathing or meditative techniques. Relaxation-induced peripheral warming is another 

phenomenon frequently observed, where increased blood flow to the hands and feet results in 

higher skin temperatures. Some exploratory studies have also examined whether practices such 

as pranic healing or controlled breathing exercises influence thermal patterns in measurable 

ways. 

9. Integrated Consciousness Research Lab Setup 

A modern laboratory designed to study Vedic rituals, meditation practices, or pranic 

physiology would typically integrate multiple measurement systems. Such laboratories 

combine tools from neuroscience, physics, physiology, and environmental science to 

investigate interactions between human participants, ritual activities, and the surrounding 

environment. 

By integrating multiple measurement methods, researchers can simultaneously observe 

changes in brain activity, physiological responses, and environmental conditions during rituals 

such as homa ceremonies or mantra chanting. 

Bio - Field Measurement Tools 

Some experimental studies attempt to measure electromagnetic or optical emissions associated 

with biological systems. Instruments used in such investigations include Gas Discharge 

Visualization (GDV) systems or Kirlian imaging devices, which attempt to visualize electrical 

discharge patterns around biological objects. 

Magnetometers may also be included in these setups to detect weak magnetic fields generated 

by physiological activity. Photon detectors are used to measure ultraweak light emissions from 

biological tissues, sometimes referred to as biophoton emissions. Although the interpretation 

of these measurements remains an area of ongoing research, such tools allow scientists to 

collect quantitative data related to biological electromagnetic phenomena. 

Human Physiology Monitoring 

To understand how rituals influence the human body, laboratories also use well-established 

biomedical monitoring techniques. Electroencephalography (EEG) measures electrical activity 

in the brain and can identify patterns associated with attention, relaxation, or meditation. Heart 

rate variability (HRV) monitoring provides information about the balance of the autonomic 

nervous system and emotional regulation. 

Respiration sensors track breathing patterns, which are often closely linked to meditation 

practices. Electromyography (EMG) measures muscle activity and can reveal levels of 

muscular relaxation or tension. Functional near-infrared spectroscopy (fNIRS) measures 
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oxygenation levels in brain tissue and provides information about neural activation patterns. 

These instruments allow researchers to observe real-time physiological changes during 

chanting or meditation. 

Environmental Monitoring 

The physical environment of ritual spaces can also be studied scientifically. Gas analyzers can 

measure the chemical composition of smoke produced during yajna rituals, while aerosol 

particle counters measure the concentration and size distribution of airborne particles. 

Acoustic sensors analyze sound propagation within the ritual environment, providing 

information about resonance and sound intensity levels. Thermal cameras can measure heat 

radiation from ritual fires and surrounding participants. Together, these instruments help 

researchers understand how ritual activities influence environmental conditions within yajna 

spaces. 

Data Integration 

Large research systems require sophisticated methods to integrate data collected from multiple 

sensors. Multi-channel data acquisition systems allow simultaneous recording of signals from 

numerous instruments. These systems ensure that physiological and environmental 

measurements are synchronized in time. 

Advanced data analysis techniques, including artificial intelligence and machine learning, can 

then be applied to identify patterns within the collected data. By analyzing relationships 

between physiological responses, acoustic patterns, and environmental changes, researchers 

may uncover complex interactions occurring during ritual practices. 

10. Example Research Questions for Homa Ritual Studies 

Scientific studies of homa rituals can explore several interesting research questions. One area 

of investigation involves brain resonance. Researchers may examine whether chanting Vedic 

mantras produces characteristic brainwave patterns, such as increased theta or gamma 

synchronization in EEG signals. 

Another question concerns potential changes in biofield measurements. For example, 

researchers may examine whether GDV imaging shows measurable differences before and 

after participation in homa rituals. Such studies aim to determine whether ritual participation 

influences measurable electromagnetic or optical emissions associated with the body. 

Environmental purification is another topic of interest. Some studies investigate whether smoke 

produced during yajna rituals influences airborne microbial populations or chemical 

composition in enclosed environments. 

Collective consciousness during group chanting is also an intriguing research area. Scientists 

may study whether participants exhibit synchronized heart rate variability patterns during 
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chanting sessions. EEG recordings can also be analyzed to determine whether neural signals 

from different individuals show phase locking or other forms of synchronization. Such 

investigations explore whether group ritual practices produce measurable physiological 

coherence among participants. 

11. Emerging Future Technologies 

Several emerging technologies may significantly advance research on meditation, 

consciousness, and ritual practices in the future. Advances in sensor technology, quantum 

measurement techniques, and artificial intelligence are expanding the range of phenomena that 

can be measured and analyzed. 

Quantum Magnetometers 

Quantum magnetometers are a new generation of instruments capable of detecting extremely 

weak magnetic fields using quantum mechanical principles. These devices offer sensitivity 

comparable to traditional SQUID systems but may be more portable and easier to operate, 

making them suitable for field studies and laboratory research. 

Hyperspectral Biofield Imaging 

Hyperspectral imaging captures light emissions across a wide range of wavelengths 

simultaneously. When applied to biological systems, this technique may allow researchers to 

map ultraweak photon emissions in greater detail, providing insights into optical phenomena 

associated with living organisms. 

AI-Based Aura Reconstruction 

Artificial intelligence techniques may be used to analyze complex datasets obtained from 

multiple physiological sensors. Machine learning algorithms can integrate signals from 

different measurement systems and reconstruct patterns that might correspond to biofield 

dynamics. Such approaches could help researchers interpret multidimensional physiological 

data. 

Wearable Consciousness Sensors 

Rapid advances in wearable technology are making it possible to monitor multiple 

physiological parameters simultaneously. Future wearable devices may track heart rhythm, 

brain activity, respiration patterns, and emotional states in real time during meditation or ritual 

participation. These devices could enable long-term studies outside traditional laboratory 

environments. 

Terahertz Spectroscopy 

Terahertz spectroscopy is an emerging technique that studies molecular vibrations and 

biomolecular dynamics using electromagnetic waves in the terahertz frequency range. This 
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technology may provide insights into subtle electromagnetic interactions within biological 

systems and may contribute to a deeper understanding of physiological processes associated 

with meditative states. 
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Summary and Conclusion: 

Agnihotra and Yajna practices represent an ancient synthesis of spiritual discipline, ecological 

awareness, and community participation. The ritual system integrates several interconnected 

components such as nakshatravanam (sacred groves of astrological trees), agnikundas 

(specially designed fire altars), ritual materials, and carefully structured procedures. The 

materials used in the rituals—including samidha (sacred wood), ghee, herbal mixtures, fruits, 

and other natural ahutis—are traditionally selected for their purity, combustive qualities, and 

symbolic meanings. Their use reflects a longstanding understanding of natural substances and 

their interaction with fire, fragrance, and atmospheric conditions during ritual offerings. 

The procedural aspects of Agnihotra and Chandi Homam emphasize precise timing, 

particularly alignment with natural cycles such as sunrise and sunset, and structured chanting 

of Vedic mantras. The design of agnikundas ensures controlled combustion and effective 

containment of the ritual fire, while the surrounding nakshatravanam landscapes symbolically 

connect the ritual space with cosmic and ecological principles. These elements together create 

a sacred environment that supports concentration, collective participation, and devotional 

expression. 

From a contemporary perspective, these practices also present interesting opportunities for 

interdisciplinary study. Scientific investigations have begun exploring the acoustic 

characteristics of mantra chanting, combustion dynamics within ritual fires, and the possible 

environmental or physiological effects associated with ritual activities. Techniques such as 

EEG monitoring, acoustic spectrum analysis and gas emission studies provide tools for 

examining aspects of these traditions from a modern research standpoint. Overall, Agnihotra, 

Chandi Homam, and related yajna practices illustrate how traditional knowledge systems 

integrate ritual symbolism, natural materials, environmental awareness, and disciplined 

procedure. The continued documentation and scientific exploration of these practices may 

contribute to a deeper understanding of their cultural significance and potential interactions 

with environmental and human well-being. 

Scientific investigation of traditional concepts such as prana, aura, and homa rituals requires 

an interdisciplinary approach that integrates knowledge and tools from physics, biology, 

neuroscience, and environmental science. Modern research attempts to examine both the 

physiological and environmental aspects of ritual practices using advanced scientific 

instrumentation. In Vedic and yogic traditions, prana is described as the vital life force that 

regulates bodily functions, mental states, and subtle energetic processes. Practices such as 

mantra chanting, meditation, and homa (sacred fire rituals) are traditionally believed to 

influence this life force through sound vibrations, controlled breathing, and the combustion of 

medicinal herbs and natural substances in ritual fires. 

To investigate these phenomena scientifically, researchers employ a variety of measurement 

techniques. Subtle-energy and biofield studies utilize technologies such as GDV or Kirlian 

imaging, biofeedback-based aura scanners, and reflexographic systems that analyze electrical 

discharge patterns or physiological signals from the body. At the same time, well-established 
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biomedical tools provide reliable physiological measurements. Instruments such as EEG and 

MEG are used to study brain activity, heart rate variability (HRV) monitors assess autonomic 

nervous system regulation, and additional tools including respiration sensors, 

electromyography (EMG), and functional near-infrared spectroscopy (fNIRS) help evaluate 

breathing patterns, muscle relaxation, and brain oxygenation during meditation or ritual 

participation. 

Environmental aspects of homa rituals are also examined using analytical chemistry and 

atmospheric monitoring instruments. Techniques such as gas chromatography–mass 

spectrometry (GC-MS), FTIR spectroscopy, and aerosol particle counters allow researchers to 

analyze the chemical composition of herbal smoke, combustion products, and airborne particles 

generated during ritual fires. These studies aim to understand whether ritual smoke may release 

bioactive or antimicrobial compounds and how it might influence air quality or microbial load 

in enclosed spaces. 

In addition, several physics-based instruments contribute to the investigation of ritual practices. 

Magnetometers measure weak biomagnetic fields generated by physiological activity, photon 

detectors analyze ultraweak light emissions from biological systems, and acoustic resonance 

analyzers study the sound dynamics of mantra chanting. Techniques such as infrared 

thermography provide insights into thermal and physiological changes occurring during 

meditation and ritual activities. 

The document ultimately proposes the concept of an integrated consciousness research 

laboratory where physiological, environmental, and electromagnetic measurements can be 

recorded simultaneously. Using multi-sensor data acquisition systems and advanced 

computational methods such as artificial intelligence and machine learning, researchers can 

analyze complex interactions between human physiology, ritual environments, and collective 

practices like chanting. 

By combining traditional Vedic knowledge with modern sensing technologies and analytical 

methods, such interdisciplinary research may provide deeper insights into the mechanisms 

underlying ancient contemplative practices. This approach offers a framework for exploring 

how ritual traditions might influence human health, environmental chemistry, and collective 

states of consciousness, thereby bridging traditional wisdom with contemporary scientific 

inquiry. 
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Authors’ Note 

This book represents a collective effort to approach an ancient and deeply rooted cultural 

practice with scientific integrity, intellectual humility, and methodological discipline. Our 

intention throughout this work has never been to defend belief, promote ritual, or challenge 

established environmental science paradigms. Rather, it has been to demonstrate that traditional 

practices, when examined without prejudice and with appropriate scientific tools, can serve as 

legitimate subjects of rigorous inquiry. 

Homam has endured for millennia not because of unexamined faith alone, but because it is 

embedded within ecological awareness, disciplined material use, temporal alignment with 

natural cycles, and community-centered behavior. By re-examining Homam as a controlled 

environmental system, we sought to separate observable mechanisms from symbolic 

interpretation, allowing data, instrumentation, and reproducibility to guide conclusions. 

Wherever measurements were possible, they were prioritized. Wherever limitations existed, 

they were explicitly acknowledged. 

As authors, we remain acutely aware that scientific understanding is provisional. The results 

presented here are not endpoints, but starting points for deeper investigation. Many of the 

phenomena described - biogenic aerosol dynamics, trace-element–mediated antimicrobial 

effects, acoustic–fluid interactions, and microclimatic modulation—require higher-resolution 

tools and independent replication. We welcome scrutiny, debate, and extension of this work by 

researchers across disciplines, institutions, and ideological perspectives. 

We also emphasize that Homam should not be misconstrued as a universal remedy for 

environmental degradation or public health challenges. Its relevance lies in localized, short-

term, and context-specific environmental conditioning, and in its value as a low-cost, culturally 

familiar platform for sustainability education and community engagement. Any attempt to 

extrapolate beyond this scope risks undermining both scientific rigor and responsible 

governance. 

We hope this book encourages a more objective engagement with traditional knowledge 

systems—not as beliefs to be defended or dismissed, but as hypothesis-generating frameworks 

that can enrich modern science when studied ethically and rigorously. Science progresses not 

by rejecting the past or accepting it uncritically, but by asking better questions of it. This work 

is offered in that spirit. 
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Messages of Reflection and Endorsement 

1. Dr Narayana Rao, I just want to express my gratitude for all your help during the conduction 

of Parjanya Yaga. Your constant guidance and participation enabled us to complete 9 

successful Parjanya Yagas. You also accompanied me to visit Nitin Gadkari Ji in Nagpur 

at his residence to explain the science behind Parjanya Yaga. He pointed us to NEERI to 

meet Dr. Wate, where we were able to request his help to collect data during Parjanya Yaga 

demonstration in goshala near Nagpur. You have been an inspiration for us to continue to 

do more research and help humanity. The publication of your new book is a timely gesture. 

I thank you and wish you great health.  

Shivraj Gurpadappa Darne   

Executive Director  

HCL Tech Tokyo Japan. 

          

2. My life journey led me, at a certain stage, to look beyond the boundaries of business and 

toward broader responsibilities to society. As a visually challenged individual, I have 

always believed that personal limitations should never restrict one’s contribution to the 

greater good. Over time, my attention focused on two fundamental concerns: the protection 

of the environment for future generations and the improvement of education for children in 

rural India. 

 

Through my involvement in educational initiatives, I realized that learning cannot be 

sustained without basic nutritional security. This understanding motivated me to support 

mid-day meal programs, enabling children to attend school regularly and with dignity. That 

experience marked a decisive shift in my life’s direction—from commerce to community 

welfare. 

 

During this period of transition, I was introduced by Dr. Satish Chandra Sharma to the 

deeper scientific and philosophical dimensions of Homa and Yagna. What initially 

appeared to be ancient ritual practices revealed themselves as structured processes with 

measurable environmental and health implications. This realization prompted my active 

involvement in supporting and facilitating research-oriented Yagnas across different 

regions of India. 
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Beginning in 2006, several Homas and Mahayagnas were conducted with parallel medical 

and environmental observations. Notably, early studies indicated improvements in immune 

health among participating children. My interest then expanded to the potential role of 

Homa in addressing modern challenges such as air pollution, agricultural stress, and 

climatic imbalance. From Delhi to Bengaluru, from Maharashtra to Karnataka, 

observational studies conducted during Homa performance consistently demonstrated 

reductions in key air pollutants and, on several occasions, coincided with unanticipated 

rainfall during periods of drought. 

 

A particularly important phase of this work began with my association with Dr. Narayan 

Rao Mushti, whose scientific rigor and commitment brought much-needed methodological 

clarity to Homa research. His systematic approach to environmental monitoring, 

documentation, and interpretation has been instrumental in transforming experiential 

observations into structured scientific evidence. 

 

The book Fire, Light, and Sound: A Comprehensive Handbook on Homam as an 

Environmental Purifier represents a significant milestone in this journey. It bridges ancient 

wisdom with contemporary environmental science, presenting Homa not as belief, but as a 

phenomenon open to observation, measurement, and critical inquiry. In an era of escalating 

ecological crises, such integrative approaches deserve serious attention. 

 

I firmly believe that Homa, when practiced regularly, responsibly, and collectively, has the 

potential to contribute meaningfully to environmental balance, sustainable agriculture, and 

community well-being. It must not remain an occasional ritual but evolve into a disciplined 

practice aligned with scientific evaluation. 

 

I congratulate Dr. Narayan Rao Mushti on this valuable contribution and extend my best 

wishes for his continued efforts in advancing knowledge that serves both humanity and 

nature. 

           K C Chandrashekar Raju 

   President 

        Prakruthi Foundation, Bengaluru 

 



 

Trākṣhya 

“Explore the scientific evidence on how Homam purification rituals can 

help mitigate air pollution, reduce harmful emissions, and diminish 

microbial contamination in the environment.” 

 

This comprehensive handbook bridges the ancient wisdom of Homam 

with cutting-edge scientific research, demonstrating its effectiveness as 

an environmental purification process. 

 

Supported by live experimental data, this book delves into how Homam 

(Vedic fire ritual) reduces air pollution, neutralizes microbial pathogens, 

and recycles mineral-rich ash. It presents an instrument-based 

assessment of fire emissions and atmospheric purification. The study 

highlights the significant reduction in particulate matter, SO₂, NOₓ, CO₂, 

and potentially pathogenic microbes. 

 

A must-read for researchers, environmental scientists, and practitioners 

of Vedic rituals, this book provides a detailed, evidence-based analysis 

of Homam’s role in air purification and environmental sustainability. 
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