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Perovskite solar cell – a new horizon for Solar cell technology 
                                                  Dr. Chandan Debnath1, Dr. Mihir. Pal2 

                                                                               1Dept. of Physics, Ambedkar College 
                                                                    2 Dept. Of Physics, Ramthakur College 

Introduction:  
Organic−inorganic lead halide perovskite materials used in photovoltaics technology 

have shown rapid improvements in solar cell performance, surpassing the top efficiency of 
semiconductor compounds such as CdTe and CIGS (copper indium gallium selenide) used in 
solar cells in just about a decade. In just 4 years of research, these materials have enabled a 
rapid progression of solar cell efficiency from 4 to over 22 %, making this technology 
competitive with traditional silicon solar cells. Perovskite preparation, via simple and 
inexpensive solution processes demonstrates the immense potential of this thin-film solar cell 
technology to become a low-cost alternative to the presently commercially available 
photovoltaic technologies. Significant developments in almost all aspects of perovskite solar 
cells and discoveries of some fascinating properties of such hybrid perovskites have been made 
recently. This paper summarizes the advances in perovskite solar cells and details the structures 
and working principle of perovskite solar cells, the specific function and characteristics of each 
layer, and the preparation methods of perovskite light-absorbing layers 
Perovskite crystal structure 
The Perovskite compound was first 
discovered by Gustav Rose in 1839. Its 
name comes from a Russian mineralogist 
L. A. Perovski. The first halide-based 
perovskite structure was observed in 
CsPbX3 by Moller in 1958 and the First 
three-dimensional organic–inorganic 
hybrid perovskite, discovered by 
replacing cesium in CsPbX3 (X = Cl, Br or 
I) with methyl ammonium cations (MA = 
CH3NH3+) by Dieter Weber, in 1978. 

    
     Fig.1: Crystal structure of perovskite layer. 

General formula of organo-metal halide of ABX3, where A is an organic cation (e.g., MA: 
methyl-ammonium CH3NH3+) or formamidinium [FA; CH(NH2)2+] and also inorganic ions 
such as Cs+, B is a metal cation (e.g., Pb or Sn) and X stands for the halide anion (Cl, Br or I 
elements). By implementing either I, Br, Cl, or their mixture for the halogen X site, the 
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luminescence color can be changed over the entire visible region. Organic–inorganic hybrid 
perovskites are cost-effective and provide highly controllable composition tenability. MAPbI3 
is the most common and widely studied perovskite solar cell material. CH3NH3PbI3 is a 
semiconducting pigment with a direct band gap of 1.55 eV with absorption coefficient as high 
as 104–105cm-1.  

Others direct band-gap lead halide perovskites can be used as absorbers in thin-film 
solar cells due to their large absorption coefficients in the visible region. The materials with 
such a structure have the following four features. Firstly, the materials possess excellent 
photoelectric properties, lower exciton binding energy, and high optical absorption coefficients 
(up to 104 cm−1) . Secondly, perovskite as the light-absorbing layer can absorb solar energy 
efficiently . Thirdly, the materials possess a large dielectric constant and electrons and holes 
can be effectively transmitted and collected. Lastly, electrons and holes can be transmitted 
simultaneously and the transmission distance is up to 100 nm or more and even more than 1 
 .m [16–19]ߤ
Crystal structure stability of perovskite 
To study the stability of ABX3 perovskite, Goldschmidt (1927) proposed a tolerance factor (t), 
which is defined as:  ݐ =  ಲା 

√ଶ (ಳା ) 
Where ܤݎ ,ܣݎ and ܺݎ are the ionic radii for the ions in the A, B and X sites, respectively. Based 
on ionic size and geometrical tolerance factor which is an empirical index widely used for 
predicting perovskite crystal structure, different cations such as methylammonium (MA), 
formamidinium (FA), Cs, and Rb and anions like I, Br, and Cl, and their combinations, have 
been explored in the past few years. To form a stable perovskite structure, the size of the ionic 
radius is restrained by the tolerance factor. In general, cubic structures occur for 0.89 <  t  < 1 
for oxide perovskites and 0.85 <  t <  1.11 for halide perovskites. Empirically, for the most 
stable perovskite, t corresponds to values between 0.8 and 1. Based on tolerance factor and 
phase purity, one would believe MAPbI3 with t ≈ 0.9 to be even more stable than mixed 
perovskites, which is in contrast to what is being observed experimentally. 
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Structure and Working of PSCs:  

 
Fig. 2: Structure and Energy diagram of a typical perovskite solar cell using MAPbI3 as the 
perovskite absorber, TiO2 as the ETM, and spiro-OMeTAD as the HTM. FTO and Au are the 
front and back contacts. 
 

Like DSSC, in perovskite solar cell active layer is the perovskite absorber, adsorbed on 
a TiO2 surface, undergoes photoexcitation by absorbing a photon more energetic than its 
bandgap and generates an exciton or an electron–hole pair and then electrons from the excited 
state (LUMO) of the perovskite are injected into the CB of TiO2 and transported through the 
layer to reach the FTO substrate.  On the other hand, hole from ground state (HOMO) of the 
perovskite are injected into hole transport material spiro-OMeTAD to reach the Au substarte.   
Perovskite compound (mostly organic−inorganic halides that is sandwiched between electron 
transport layer (ETL) and hole transport layer (HTL). Such perovskites are good light 
absorbers, resulting in efficient generation of electron−hole. The generated electrons and holes 
are then transported to their respective electrodes, selectively, via ETL and HTL. The main role 
of the hole transport layer is to collect and transport holes from the perovskite light-absorbing 
layer to promote the separation of the electron-hole pairs in the perovskite materials through 
cooperating with the electron transport layer. In hole transport materials, the highest occupied 
molecular orbit (HOMO) must match the valence band of perovskite materials for hole 
transport. 
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              Fig. 3: Schematic device structure of a perovskite solar cell. 

Spiro-OMeTAD [2,20,7,70-tetrakis-(N,N-di-p-methoxyphenylamine) spirobifluorene] based hole 
transport layer is widely used in perovskites which shows good penetration in nanoscale perovskite and 
is a good match with the valence band energy of perovskite, although its hole mobility is not as high as 
that of other organic hole transport materials.  TiO2 and is used a electro transporting layer (ETL). In 
addition, ZnO, SnO2 and other n-type semiconductor materials are often used as electron 
transport layers and are employed in flexible perovskite solar cells. Many studies on electron 
transport materials focus on the effects of different n-type semiconductor materials and 
structures on the power conversion efficiency. The n-type semiconductors with the higher 
carrier mobility are recommended. As different metal oxides (TiO2, ZnO, SnO2, etc.) have 
different work functions and conductivity, the rate of electron transfer from the perovskite 
varies with the different metal oxides used in the cell. 
Secondly, the material should be transparent to visible light due to a relatively wide band gap. 
Thirdly, the preparation conditions should be mild and the material can be obtained at low 
temperatures. Fourthly, the band structure should match the perovskite materials. In fact, the 
electron transport layer formed by different systems and structures can achieve high power 
conversion efficiency, indicating that the selection of commonly used electron transport 
materials is not the main factor that restricts the power conversion efficiency of solar cells. 
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During exposure to sunlight, the perovskite layer firstly absorbs photons to produce 
excitons (electron-hole pairs). Due to the difference in the exciton binding energy of the 
perovskite materials, these excitons can form free carriers (free electrons and holes) to generate 
a current or can recombine into excitons. Then, these free electrons and holes are collected by 
an electron transport material (ETM) and a hole transport material (HTM). Electrons are 
transferred from the perovskite material to TiO2, which is used for the ETM layers and finally 
collected by FTO. At the same time, the holes are transferred to the HTM layer and collected 
by the metal electrode. Finally, the FTO and metal electrode are connected and the photocurrent 
is generated in the outer circuit. 
Although the efficiency of lead halide perovskites is high but lead is problematic for large-
scale implementation. Accordingly, lead-free alternatives such as tin halide perovskite solar 
cells have been investigated intensively. Tin perovskites provide direct transitions similarly to 
their lead counterparts which results in a large light absorption coefficient. 
Preparation Method 

There are two common methods:  
One step coating: spin coating a mixed CH3NH3I and PbI2 solution 
Two-step coating: spin-coating CH3NH3I after coating with PbI2 
All deposition process happens at a low temperature (below150°C), which is suitable for the 
fabrication of flexible solar cells based on pet substrates. The concentration of the CH3NH3I 
solution affects the crystal size from about 90nm to about 700nm. Photovoltaic performance 
was strongly influenced by the CH3NH3I concentration, i.e., the crystal size of CH3NH3PbI3. 

 
                                 Fig. 5: Preparation method of perovskite Solar cell 
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Some challenges of the perovskite Solar cell 
Perovskite solar cells have developed rapidly, but some issues restrict the development 

of perovskite solar cells. Firstly, the stability of the cell is greatly affected by external 
environmental factors (such as humidity, temperature, and ultraviolet radiation), which lead to 
the low stability of the devices and the great difficulties in encapsulating cells. Secondly, the 
hole transporting material SpiroOMeTAD used in perovskite solar cells is expensive (10 times 
the market price of gold) and its synthesis process is complex. Therefore, it is necessary to 
design and synthesize new hole transport materials to promote commercial applications of 
perovskite solar cells. Thirdly, it is difficult to deposit a large area of continuous perovskite 
film with the traditional methods and so other methods should be improved to prepare high-
quality and large-area perovskite solar cells for commercial production in the future. Fourthly, 
the Pb element employed in perovskite solar cells is highly toxic, which will hinder the 
industrial promotion and development of perovskite solar cells. Therefore, it is necessary to 
find a low-toxicity or nontoxic ingredient to replace Pb in the future.  
Conclusion: 

In this review article, historical background, materials used, production of perovskite 
solar cells and their properties and mechanisms has been explained. Along with the astounding 
progress in the efficiency of perovskite solar cells, researches on the issue of instability have 
attracted enormous attention. To attain the great goal concerning efficiency as well as stability 
we have to focus on new materials to modify the current perovskite materials. This perovskite 
technology is now compatible with these first- and second-generation technologies, and is 
hence likely to be adopted by the conventional photovoltaics community and industry. 
Therefore, it may find its way rapidly into utility-scale power generation. 
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Critical Edition: A Most Essential Part of Manuscriptology 
Dr. Anil Kumar Acharya 

Astt. Prof. in Sanskrit, 
Ambedkar College, Fatikroy, 

Unakoti, Tripura – 799290 
acharyaanilkumar1@gmail.com 

 
The word manuscript is derived from the Latin word manu scriptus, and ‘logy’ from the Greek 
word logus. Therefore, the combination of manu scriptus and logus constitutes the term 
manuscriptolgoy. The word manu has originated from the Latin word ‘manus’ which stands 
for manual, means relating to the hand, the word scriptus is from the Latin word ‘scribere’ 
which means ‘a particular orthography or writing system’ and the word logus means science. 
Hence the term manuscriptology means the science of manuscripts, in other word - the 
scientific study of ancient documents written by hand. Thus, we can simply define that 
manuscriptology is a branch of learning concerned with searching, collecting, cataloguing, 
preserving, transcribing, reading, collating, editing and publishing of manuscripts. 

It would be worthy to mention herewith that though conventionally manuscripts are 
considered to be the hand-written documents, but today, with involvement of technology, the 
use of the term “manuscript” is no longer necessarily means something that is hand-written. 
Thus, the matters produced on a typewriter or typeset using a computer could be considered as 
manuscript. Those matters will lose their status of manuscript only after printing in a press.  
 A wise mind may incline to know the necessity of this particular science pertaining to 
the study of manuscripts. To satisfy those it could be said that the manuscriptology makes us 
understand the nature of manuscripts and shows ways of physical and intellectual preservation 
of manuscripts. Preservation of manuscripts are important because, since the system of writing 
comes into existence, all our orally transmitted knowledge has been recorded on writing 
materials and those records are treasures of informations on all the intellectual areas reflecting 
the scientific knowledge of the older generation in modern context.  

In modern day an emerging branch of study with fresh approach to the extant 
manuscriptology, with its scope extended further and developed in to new vistas is called new 
manuscriptology. It is an interdisciplinary study which includes textology, i.e. scientific 
investigation regarding the birth, growth and death (end of a text in the printed form made 



9  

Ambedkar College Research Journal, Vol.  3, Year-2020    ISSN:657-2395-2350  

available to the general public) of texts, literary criticism, genetic criticism, in which the 
manuscripts are considered as instruments for the study of literary genesis etc. It is not simply 
the old methodology of studying the manuscript; rather is to search the original manuscripts of 
a particular author and subject the same to intensive study. Therefore, the term new 
manuscriptology denotes a new way of looking at old things with the help or other sciences. It 
exceeds the conventional aim of manuscriptology, the mere knowledge of the text and its 
subject matters; rather it aims at a comprehensive investigation of the text which includes 
details about the author as well as the historical knowledge related to the text. A doubt may 
rise in this concern that: is it different from higher criticism? Of course, the domain of new 
manuscriptology is not very much different from that of Higher Criticism; rather it is elevation 
of higher criticism to the needs of present day.  

There are three important branches of manuscriptology, viz. preservation, cataloguing, 
edition and critical edition, which are connected to the conservation science, library science 
and literary science respectively. Of these, critical edition which is scholarly known as textual 
criticism is a most important aspect of manuscriptology. For, this tends towards publication, 
which brings out the hidden knowledge to the public. But, before going to our main topic, i.e. 
critical edition, it would be wise to first understand what is edition.  

According to the lexicographic explanation, editing means: to prepare (a book, 
manuscript, newspaper, programme, film etc.) for publication or for broadcasting by 
correcting, altering etc. Therefore, edition means to reconstruct and reorganise an author’s 
work for nearly original presentation. Simply printing the text as found in a manuscript copy 
after noting down the mistakes found in the text can be called as an edition of that text. 

When an edition involves some critical process, that is a careful objective analysis 
without dismantling the nativity of the work, is called critical edition. It is not simply printing 
a text on the basis of a MS, rather it involves collection of different MSS, collation, i.e. careful 
examination and comparison to note points of disagreement, restoration and emendation, and 
then to present the text with its nativity intact. 

The above discussion reveals that publication is the ultimate aim of both edition and 
critical edition. But both differ in the method of publication. Following are the basic differences 
between edition and critical edition. (1) In edition changes, i.e. revision, necessary 
modifications and deletion etc., may be incorporated as per the requirement of the editor, 
whereas in critical edition changes are without involving the editor’s view point. (2) In edition 
finalisation of the text is more important than the dismantling of nativity of the work, but in 
critical edition intactness of the nativity of the work is most important than anything else. (3) 
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Edition involves systematic arrangement of an author’s work for publication, whereas critical 
edition involves scientific and systematic arrangement of an author’s work for publication. (4) 
In edition emphasis is more about the ideas in the text, whereas a critical edition emphasizes 
more on the text itself by carefully considering the verbal expressions, wordings and 
compositions. (5) The analysis involves in the edition is more subjective, whereas in critical 
edition it is more objective.  
 It is clear from the above discussion that due to some extra merits the critical edition 
has got the status of ‘a most essential part’ of manuscriptology. The desire to possess a personal 
copy of a valuable text brought out the process of copying. Therefore, in these days a text is 
found to be survived in multiple copies being copied by different copyist and each copy is 
different from others. This dissimilarity is because of various factors, viz. the knowledge of the 
copyist, the regional influence etc. which leads to many errors. Taking those erroneous copies 
of a text and simply editing the text can not be considered most worthiest, though such editions 
are not totally valueless because it produce a neat copy of the text and does not get corrupted 
further. Therefore the critical edition, which finds the most credible reading, which the author 
could have written or the one nearest to it from among or on the basis of the various readings 
provided by the manuscript copies, is considered as the most essential part of manuscriptology. 

THE PROCESS OF CRITICAL EDITION 
In fact, there is no definite and universal process of editing is not strictly confined to 

any definite method. It differs from work to work because each text has its own peculiarities. 
But there are some general principles in the process of editing, which are discussed herewith. 
The process of critical edition, otherwise known as textual criticism has four stages, categorized 
under two major parts, viz. lower criticism and higher criticism, of which the former involves 
three stages, viz. heuristics, restoration or recensio and emendation or emendatio, and the later 
is without any subdivision.     

LOWER CRITICISM 
In this part of the process of critical edition the editor tries to present the text as nearest 

as possible to the author’s original, on the basis of the available materials. Following are three 
stages of this: 
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Heuristics:  Its lexical meaning is: a rule/set of rules of commonsense intended to increase the 
probability of solving some problem. Here the problem of an editor is to bring forth the text 
nearest to author’s original, and to solve this he has to undertake certain tasks, viz. collection 
of the entire material of manuscripts and testimonials, arrangement in a methodical way, called 
pedigree or stemma codicum etc. Following are the stages of this: (A) Collection - This is 
collection of materials needed for editing. It includes primary and secondary apparatus. The 
former is collection of available MSS in the form of autograph (written by the author himself) 
and copies (copied by others) and the later includes particulars related to the manuscript of the 
text which can provide background of the work, viz. descriptive catalogues of different 
libraries, commentaries, catalogue of catalogues etc. (B) Siglum – The process of giving 
identification mark for each codex consulted is called siglum. Those identification marks 
should be very simple, like English A, B, C, D etc. or Indian ‘ka’, ‘kha’, ‘ga’ etc. The 
identification marks could be on the basis of scripts, place of acquisition (source), e.g. D 
(Devanagari), O (Oriya), B (Bengali) etc. and P (Pondicherry), C (Chennai), M (Mumbai) etc.  
Also the editor can use identification marks using both script and source, e.g. PG for 
Pondicherry codex Grantha script. (C) Collation – It is the process of comparison of all the 
significant evidences in the codices and testimonials of a text, leading to the determination of 
the original reading. There are some common stages of this process, viz. consideration of the 
better codex among available codex, preparation of a copy the text, word by word comparison 
of the text transcribed in different manuscripts and noting every minute variant with the 
identification mark of each codex. The editor is free to use convenient abbreviations for 
collation, e.g. w – worm-eaten, nf – not found, cr – correction etc. (D) Stemma codicum or 
Pedigree of codices: This is a chart in the form of a family tree showing the interrelation of 
extent manuscripts consulted for edition. It is one of the most difficult but important tasks of 
critical edition which need careful observation of all the extant copies of the text. The points 
of observations includes: the writing style, peculiarities of the errors etc. (E) Examination of 
Testimonia - It is the process of perusal of secondary sources to fix the reading of the text.  
Restoration or Recensio: This is the process of restoration of text, to the extent possible, to 
its original form by critically analyzing the various readings and other information gathered 
from the codices and testimonials. In this process the editor has to be skilled, careful, open 
minded, i.e. independent of sectarian attitudes, and has to carefully choose the best reading of 
the text, keeping the fact in mind that all readers may assess his choice. 
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Emendation or Emendatio: It is the last resort of the editor in finalizing the text. In case of 
the unavailability of any suitable variants which appear to be that of original text or in case of 
the absence of adequate evidence to arrive at a conclusion pertaining to choosing a suitable 
variant, the necessity of emendation rises. In this process the editor has to suggest the probable 
reading for emendation against extant erroneous readings satisfying the internal (related to the 
original author of the text) and external requirements (related to the scribe of the manuscript) 
of the text. The new reading suggested by the editor is called conjectural emendation.  
  Regarding the process of emendation there exist two schools, of which one 
advocates ‘scientific interpretation’, which means the unacceptable readings should be 
interpreted rather than emended, and other views that the faults shall not be allowed to remain, 
which may lead to misinterpretation of the text. But when the question of following the school 
comes, it is wise to follow any one according to the appropriateness of the situation; rather then 
stick to one of them wholly, as both are right in their own way.  

HIGHER CRITICISM 
 Higher criticism rises above the above mentioned mechanical works. Therefore it is not 
directly connected with the finalization of the text as transmitted in manuscripts; rather it is 
connected with the text from its content point of view. Here the editor assess author’s work on 
the basis of his life, style of writing, language, contribution, circumstances in which he 
authored the work etc. Hence the higher criticism provides all available information about the 
work, author and various other factors like social, political, cultural, geographical, economic 
etc. which might have influenced the author in varying degrees. In view of the vast area, the 
higher criticism is not within the limits of textual criticism alone; rather extend to science of 
criticism. Higher criticism need not necessarily be a part of textual criticism and edition. It can 
be done independently.  

SHORT HISTORY OF CRITICAL EDITION 
The Greek scholars of Alexandria initiated the tradition of textual criticism in 3rd century B.C. 
which was further developed by Roman and Latin scholars. In 18th this science grew in full-
fledge and in 19th there occurs some technical advancement of the science.   
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It is mentioned in Rajatarangini (1/176) that once the Mahabhaasya of Patanjali 
becomes so corrupt, that Abhimanyu, king of Kashmir, engaged the grammarian 
Chandracharya to restore it to the original form. 

        candrācāryādibhirlabdho deśāttasmācca tadāgatam| 
pravartitaṁ mahābhāṣyaṁ svaṁ ca vyākaraṇaṁ kṛtam|| 

This is probably the earliest instance of a critically edited text in India. Therefore it makes us 
realize that the ancients were not unaware of the importance of the editing of text. In India it 
was V.S.Sukthankar who first applied the method of textual criticism, therefore can be called 
the father of modern Indian textual criticism and edition.  Sukthankar’s critical edition of the 
great epic Mahabharata is a best example of Indian textual criticism.  
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Abstract  

Mathematical model is a description of a system using mathematical concept and language. 
The process of developing a mathematical model is termed as mathematical modeling. 
Mathematical Modeling may play a useful role to solve real world problems. The importance 
of Mathematical Modeling as a discipline to be studied and cultivated, has been realized only 
during the last four or five decades. In this paper, basic concept of Mathematical Modeling, its 
application in various fields will be discussed.  
Key words: Mathematical Modeling, Empirical Models, Theoretical Models, Flow Chart, 
Models. 
Introduction: 
 Mathematical Model and Modeling: 
         A natural question which must have arisen in our mind is “What is Mathematical    
             Model & Modeling?” 
        A mathematical model is a description of a system using mathematical concept and 
language. The process of developing a mathematical model is termed as mathematical 
modeling.  
        In simple words, conversion of Real World phenomenon under certain conditions into 
Mathematical formulation is known as Mathematical Modeling. The concept of Mathematical 
Modeling lies on the simplification of Real World problems and representing them as 
Mathematical problems or Mathematical Model, solving the mathematical problems and 
interpreting these solutions in language of the Real World Mathematical Modeling is not just 
like Calculus or Differential Equations or Dynamics , but it is a small collection of general 
principles which is useful in the process of applying mathematical knowledge to analyze 
problems that takes place in various non-mathematical disciplines. Actually, a model is a 
simplified representation of a complex system. Performing experiments to understand & solve 
Real World problems may be risks and expensive. In such situation, the Mathematical 
Modeling may play a useful role to solve the problems. Due to powerful digital computer and 
effective computing methods, use of mathematics in solving Real World problems has become 
widespread. 
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Models: 
Mathematical Models are basically of two kinds -- 
      (i) Empirical Models &  (ii)  Theoretical Models. 
                                                                        Experiments 
       (i) Empirical Models 
                                                                     Observation 
                 
                                                                     Mathematical 
       (ii) Theoretical Models                      Statistical 
                                                                      Computer based  
 
The importance of Mathematical Modeling as a discipline to be studied and cultivated, has 
been realized only during the last three or four decades.  
   Three Main Steps: 
We can divide the Modeling process into three main steps. 
                                                                   Modeling 
 
                              Formulation                         Solution                          Evaluation 
 
 
             Stating the                            Identifying                                  Mathematical 
             Question                           Relevant Factor                                Description  
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Evaluation 

Mathematical Model follows the process – Flow Chart    
Start 

 
 

Formulation 
 
 
 
 

Solution 
                                                        
                                                                  

No                                                                          Yes 
Satisfied 

 
    
Why Mathematical Modeling? 

Mathematical modeling is the art of translating problems from an application area into 
tractable mathematical formulations whose theoretical and numerical analysis provides insight, 
answers, and guidance useful for the originating application. 
            Mathematical Modeling is indispensable in many applications. It is successful in many 
further applications .It gives precision and direction for problem solution and enables a 
thorough understanding of the system modelled and prepares the way for better design or 
control of a system. It allows the efficient use of modern computing capabilities. 
Types of Modeling: 
Linear or Non-linear. 
Static or Dynamic. 
Discrete or Continuous. 
Deterministic or Probabilistic.  

    Stop 
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Applications of Mathematical Modeling:  
During the last six decades, the importance of Mathematical Modeling has been realized 

and studied and cultivated as a discipline (Arnold Neumaier, 2003). Mathematical Modeling is 
essential in many applications and is successful in many further applications. It gives precision 
and direction for problem solution and enables a thorough understanding of the system 
modelled. Mathematical models are used not only in the natural sciences including physics, 
biology, earth science, meteorology and engineering disciplines which include computer 
science, artificial intelligence, but also in the social sciences such as economics, psychology, 
sociology and political science. 
  A list of applications: 

All areas mentioned have numerous mathematical challenges. Few examples are  
 

Area Meaning/Description Models 
Anthropology Which studies human activity through 

investigation of physical evidence 
Modeling, classifying and 
reconstructing skulls 

 
Archaeology 

Scientific study of human activity 
through the recovery 
and analysis of material culture. 

Reconstruction of objects from 
preserved fragments and 
classifying ancient artifices 

 
Architecture 

Architecture is both the process and the 
product of planning, designing, 
and constructing buildings or any 
other structures 

 
Virtual reality 

 
Artificial 

Intelligence 
Artificial intelligence (AI) is the 
simulation of human intelligence 
processes by machines, especially 
computer systems 

Computer vision, Image 
interpretation, Robotics, Speech 
recognition, Optical character 
recognition, Reasoning under 
uncertainty 

 
Arts 

Arts refers to the theory and physical 
expression of creativity found in 
human cultures and societies 

Computer animation (Jurassic 
Park) 

 
 

Astronomy 
Astronomy is the study of the sun, 
moon, stars, planets, comets, gas, 
galaxies, gas, dust and other non-
Earthly bodies and phenomena 

Detection of planetary systems, 
Correcting the Hubble telescope,  
Origin of the universe, Evolution 
of stars 

 
 
 

Biology 

Biology is the natural science that 
studies life and living organisms, 
including their physical structure, 
chemical processes, molecular 
interactions, physiological 
mechanisms, development and 
evolution 

Protein folding, Human genome 
project, Population dynamics, 
Morphogenesis, Evolutionary 
pedigrees, Spreading of 
infectious diseases (AIDS). 
Animal and plant breeding 
(genetic variability) 

 
Chemical 

Engineering 
Chemical engineering is a branch 
of engineering that uses principles 
of chemistry, physics, mathematics, 
biology, and economics to efficiently 

 
 
Chemical equilibrium, Planning 
of production units 
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use, produce, design, transport and 
transform energy and materials 

  
 

 Chemistry 
Chemistry is the scientific discipline 
involved with elements and compounds 
composed of atoms, molecules and 
ions: their composition, structure, 
properties, behaviour and the changes 
they undergo during a reaction with 
other substances 

 
 
Chemical reaction dynamics, 
Molecular modelling, Electronic      
   Structure calculations. 
 

 
 

Computer 
Science 

Computer science (sometimes called 
computation science or computing 
science, but not to be confused with 
computational science or software 
engineering) is the study of processes 
that interact with data and that can be 
represented as data in the form of 
programs 

 
 
Image processing, Realistic 
computer graphics (ray           
   tracing) 
 

 
Criminalistics 

Science 
Criminalistics can be defined as the 
application of scientific methods to the 
recognition, collection, identification, 
and comparison of physical evidence 
generated by criminal or illegal civil 
activity 

 
 
Finger print recognition, Face 
recognition 

 
Economics 

Economics is a social science 
concerned with the production, 
distribution, and consumption of goods 
and services 

 
 Labour data analysis 

    
Electrical 

Engineering 
Electrical Engineering is that branch of 
Engineering which deals with the study 
of application of electricity, electronics 
and electromagnetism 

Stability of electric circuits,  
Microchip analysis,  Power 
supply network optimization 

 
 

Finance 
Finance is a field that is concerned 
with the allocation (investment) of 
assets and liabilities over space and 
time, often under conditions of risk or 
uncertainty 

 
Risk analysis, Value estimation 
of options 

 
Fluid Mechanics 

Fluid mechanics is the branch of 
physics concerned with 
the mechanics of fluids (liquids, gases, 
and plasmas) and the forces on them 

 
Wind channel, Turbulence 

    
 Geo-sciences 

 
 
 
 

Geo-science is the study of the Earth - 
its oceans, atmosphere, rivers and 
lakes, ice sheets and glaciers, soils, its 
complex surface, rocky interior, and 
metallic core 

 
Prediction of oil or ore deposits, 
Map production, Earth quake  
prediction 
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Internet 
The Internet (portmanteau of 
interconnected network) is the global 
system of interconnected computer 
networks that use the Internet protocol 
suite (TCP/IP) to link devices 
worldwide 

 
 
Web search, Optimal routing 

     
Linguistics 

The scientific study of language and its 
structure, including the study of 
grammar, syntax, and phonetics 

 
Automatic translation 

    
 Materials 

Science 
Materials science is an interdisciplinary 
field involving the properties of matter 
and its applications to various areas 
of science and engineering 

Microchip production, 
Microstructures, Semiconductor 
modeling 

 
 
 

Mechanical 
Engineering 

Mechanical engineering is the 
discipline that applies engineering, 
physics, engineering  
mathematics, and materials science 
principles to design, analyze, 
manufacture, and 
maintain mechanical systems)Stability 
of structures (high rise buildings, 
bridges, air planes) 

 
 
 
Structural optimization, Crash 
simulation 

 
Medicine 

Medicine is the science and practice of 
establishing the diagnosis, prognosis, 
treatment, and prevention of disease 

Radiation therapy planning, 
Computer-aided tomography, 
Blood circulation models 

 
 

Meteorology 
Meteorology is a branch of the 
atmospheric sciences which includes 
atmospheric chemistry and atmospheric 
physics, with a major focus on weather 
forecasting 

Weather prediction, Climate 
prediction (global warming, 
what caused the ozone hole?) 
 

 
Music 

Music is a form of art that combines 
vocal or instrumental sounds to create a 
composition 

Analysis and synthesis of sounds 

   
Neuroscience 

Neuroscience is a multidisciplinary 
science that is concerned with the study 
of the structure and function of the 
nervous system 

Neural networks, Signal 
transmission in nerves 

 
Pharmacology 

Pharmacology is the branch of biology 
concerned with the study of drug or 
medication action 

Docking of molecules to protein, 
screening of new compounds 

 
 

Political Sciences 
Political science is a social science 
which deals with systems of 
governance, and the analysis of 
political activities, political thoughts, 
and political behaviour 

 
 
Analysis of elections 

Psychology Psychology is the scientific study of the 
mind and behaviour  

Formalizing diaries of therapy 
sessions 

 
 

Space Sciences 
Space science encompasses all of 
the scientific disciplines that 
involve space exploration and study 

Trajectory planning, Flight 
simulation, Shuttle re- entry 
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natural phenomena and physical bodies 
occurring in outer space, such 
as space medicine and astrobiology 

 
 
 

Transport 
Science 

Transportation Science focuses 
primarily on fundamental theories, 
coupled with observational and 
experimental studies 
of transportation and logistics 
phenomena and processes, 
mathematical models, advanced 
methodologies and novel applications 
in transportation and logistics systems 
analysis, planning and design 

 
 
Air traffic scheduling, Taxi for 
handicapped people, Automatic 
pilot for cars and airplanes  
 

 
       Also mathematical models can be developed for Urban & regional planning, Population, 
Environmental, Water Resources, Optimal utilization of exhaustible & renewable resources, 
Land distribution, Forestry and so on. 
         
Some Example of Mathematical Models: 

 Find the mass of the Earth (without using a balance). 
 Find the temperature at the centre of the Sun (without taking a thermometer there). 
 Find the volume of blood inside the body of a person (without bleeding the person to death). 
 Estimate the population of India in the year 2050 AD (without waiting till than). 
 Estimate the total expenditure for an owner to run his Rubber garden in the next five year 

(without waiting).  
 
A simple model-- Model related to Ecological Science: 
Population dynamics: 

 Population: A group of inbreeding individuals of a species occupying a particular space. 
 Population growth: The change in number of population per unit area at a particular time. 
 Population dynamics: study of changes in population densities in an area. 

i) Population dynamics has traditionally been the dominant field of mathematical 
biology. 

ii) In the study of population growth first order differential equation is used. 
Let ܲ(ݐ) denotes the number of units in a population at time ݐ. Though ܲ(ݐ) is a function of ݐ, 
let us assume this to be a real valued and continuously differentiable function.  
The rate of growth at anytime is proportional to the population at that time is given by 
    ௗ

ௗ௧ ∝ ܲ or   ௗ
ௗ௧ = ݎ where ܲݎ = constant of proportionality 
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Or    ௗ
 =  ݐ݀ݎ

Integrating log ܲ = ݐݎ + log  ܥ
                     Or, log 

 =  ݐݎ
                     Or, ܲ =  ௧݁ܥ
   When ݐ = , ݐ ܲ = ܲ   ∴  ܲ =  ௧బ݁ܥ
               బ

ೝబ = ∴      ܥ ܲ = ܲ݁(௧ି௧బ) 
        In a locality of Kailashahar, the population increases from 20,000 in the year 2000 to 
30,000 in the year 2010, find the expected population in 2020. 
Time span(ݐ)= 2000  to  2010 =10 years 

ଶܲ = 20,000,  ଶܲଵ = 30,000,  ݐ = 10 
ଶܲଵ = ଶܲ ݁(௧ି௧బ) 

Or 30,000 = 20,000 ݁ଵ 
Or, ଷଶ = ݁ଵ 
Now population in 2020 =  ଶܲଶ = ଶܲ݁(ଶଶିଶ) 

ଶܲଶ = 20,000(݁ଶ) = 20,000(݁ଵ)ଶ = 20,000ቀଷ
ଶቁଶ= 45,000 

Expected population in 2020 will be 45,000. 
 
 
Conclusion: 
      From the above discussion, it is found that mathematical models can be developed and 
formulated for various subject area and we can try to solve them with the help of standard 
optimization techniques.  
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silicon solar cell under different conditions 
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 Abstract 
 Solar energy is the only the abundant source of clean energy which can provide security 
for the future development and growth. So the Scientists, Engineers and Physicists are much 
more interested in this sustainable study area. Due to invention of much more sophisticated 
devices and desire of getting sustainable future, efforts of using this huge source of green 
energy have been increasing day by day. Solar simulators can be used for studying the 
current-voltage relationship of a crystalline silicon solar cell where quartz halogen lamps are 
used for which the observed illumination spectrum matches with that of sun. In this paper 
studies have been carried out for a sample of crystalline silicon solar cell for following its I-
V characteristic in dark and under illumination condition. Moreover, dependency of the cell 
on light intensity and temperature has also been reported here. When the PV cell is exposed 
to higher temperatures, it has been observed that short circuit current ISC increases slightly, 
while the open circuit voltage VOC decreases more significantly. Maximum power, 
efficiency, fill factor and series resistance are four important parameters of any solar module 
for determination of solar cell performance and these have been calculated here from the 
obtained characteristics. 
 
 

Keywords: Solar simulator, Crystalline Silicon solar cell, fill factor, efficiency of Solar 
cell 
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1.  Introduction 
Solar energy is the most promising renewable energy. It provides an unlimited clean 

and environment friendly energy [1]. Solar energy is a green energy and it can be used to 
generate electricity and heating purpose. Recently scientists are more interested in the field 
of solar energy because sun is one and only everlasting renewable energy source having zero 
potential damages to our environment. The illuminated current versus voltage characteristics 
of a photovoltaic device typically measured with respect to standard reference conditions [2]. 
They are defined by a spectrum, intensity, temperature and area [3]. The study on silicon 
solar cell was started mid twentieth century after the invention of p-n junction diode [4]. In 
1954, modern silicon solar cell was developed. Solar cell is to design for converting the 
photon of sun light into electron to generate electricity [5]. Conversion efficiency of solar 
cell is to define as the ratio of output power from the solar cell to the incident input power 
[6]. It is measured by solar simulator to get laboratory efficiency experimentally. To test the 
values of characteristics parameter of solar modules of different types and size may be tested 
to find suitable system for the particular load requirements [7]. Field testing is costly, time 
consuming and depend heavily on prevailing weather condition. By using solar simulator, 
we can overcome these problems. Our steady state solar simulator is ideal for much different 
navigation. Characterization of a solar cell is much easier by using this solar simulator [8]. 
It gives the linier output where the sun gives the nonlinear output 
[9]. Moreover, it works safely and it has simple maintenance.  But the voltage Sweep and 
direction of the potentiometer, contact to the metallization, light source and the Junction 
temperature are some important matter that influences the I-V measurement in this experiment 
[10]. However, solar simulator is a device that provides illumination approximately natural  
sunlight.  The purpose of the solar cell simulator is to provide Controllable indoor 
test facilities under laboratory condition. It is a micro base controller. Maximum power, 
efficiency, fill factor, series resistance are some important parameters for determination of 
any solar cell performance of any solar module. We can measure these parameters by studying 
the current voltage characteristics of a crystalline silicon solar cell under various conditions 
and understand the properties of a solar cell. 
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  2. Objective 
The main objectives of our study is to investigate I-V characteristics of a crystalline 

silicon solar cell at different light intensities and at different temperatures. Moreover, we 
have studied such characteristics by using four quadrant power supply and solar cell as load. 
Study of such characteristics by using solar cell as power source under illumination and in 
dark condition is another important study of interest. Our study has been carried out by using 
the solar simulator which is less time consuming, less economical and does not depend on 
prevailing weather condition compared to field testing. 

3. Methodology 
Solar simulator and a Four-quadrant power supply have been used for carrying out our 

study. Inside the simulator panel there are two solar cells connected to 4 terminals as shown 
in fig4. 
 In order to study with single cell, we have used jumper between leads B and D as shown in 
fig 5. For connecting the cell to four-quadrant power supply we have kept DPDT switch S 
in EXT position and while studying Solar cell under illumination as Power Source position 
of switch S has been kept in INT position (Fig 4). From I-V characteristics of solar cell one 
can estimate Maximum power, efficiency, fill factor, series resistance and shunt resistance 
as explained below. 

 
Fig 1: Current-voltage curve of a solar PV module 

The maximum power output of a PV module can be estimated as Pm= Vm X Im 
The Fill factor (FF) is the squareness of the I-V curve and mainly related to the 
resistive losses in a solar module. It may be estimated using the relation 

ܨܨ = ܸ ܫ
ܸ ܫ௦

 100% 

The module efficiency can be estimated using the relation 
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ߟ = ܸ × ௦ܫ × ܨܨ 
ܲ  

 
Where, the parameters ISC, VOC, Im, Vm all are explained in fig1. 
One can determine the series resistance by calculating the inverse of the slope of the I-V 
curve at the open circuit voltage and the shunt resistance from the inverse of the slope of 
the I-V curve at the short circuit condition. 

4   Experimental set up In the Department of Physics, Ramthakur College a solar physics lab has been 
developed with the help of National Centre for Photovoltaic Research and Education (NCPRE), 
IIT Bombay where the experimental set up for carrying out the current study has been installed 
(fig 2). A solar simulator setup has been installed in the Department which is very useful for  
studying the I-V characteristic of solar cell under different conditions. In this arrangement two 
artificial light sources (quartz halogen lamp) has been  
 

 
Fig 2: Experimental setup for studying I-V characteristic of Si solar cell 

used which are OSRAM 50 W (230V) each. Two lamp control knobs are installed in the 
top panel to control the lamps (fig 3). 
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Fig 3: Illustration of the Solar Simulator kit 

Two solar cells are assembled in the bottom chamber of the simulator. The cells are mounted 
on aluminium block where a heater element has been inserted to vary the temperature of the 
block. A 100-ohm platinum sensor is used to monitor temperature of the aluminium block. 
A fan is provided inside the simulator for cooling the solar cells to reduce the over heat from 
the quartz halogen lamps used as light source. 

                  Fig 4: Internal parts of Solar simulator showing Solar cells 

 
Fig 5. Single solar cell interconnection with the jumpers 
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A 4-quadrant power supply (Schematic) with solar cell connected as load has been displayed 
in fig 6.A normal power supply in the laboratory can’t measure negative current at positive 
voltage. But a 4-quadrant power supply is able to characterize as it can be used as source as 
well as sink current for voltage of any polarity. Fig7. is displaying the front view of a four- 
quadrant power supply. 

 

Fig 6: 4-Quadrant power supply schematic with the solar cell connected as load 
 

 
                              Fig. 7: Front view of four-quadrant power supply 
 
5 Result and discussion Current –voltage characteristics of crystalline silicon solar cell has been studied in dark and 
illuminated condition as well as dependency of the solar cell on light intensity and Temperature 
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is our another study of interest to calculate Maximum power, efficiency, fill factor and series 
resistance of Solar Cell. 
5.1 Dark and illuminated current –voltage characteristics of solar cells 
A crystalline silicon solar cell is basically a large area n-p junction diode and we are mainly 
interested to study the behaviour of this diode in dark and under illumination. In this section 
we have studied I-V characteristics of crystalline silicon solar cell in two different manners 
as follows. 

5.1.1 Study of I-V characteristic using four quadrant power supply with solar cell as 
Load: 
The studied solar cell was illuminated by 100 m w/cm2 irradiance whiles the operating 
Temperature was kept at 400c using four quadrant power supply with solar cell as Load. The 
obtained result has been displayed in table no 1. The corresponding I-V characteristic curve 
of the crystalline solar cell is shown in fig 8. 

Table 1: Measurement using four quadrant power supply 
Voltage(m

V) 
Current(m

A) 
Current(m

A) 
 In dark In light 

-0.70 -0.066 -0.586 
-0.60 -0.057 -0.598 
-0.50 -0.048 -0.609 
-0.40 -0.040 -0.612 
-0.30 -0.031 -0.616 
-0.20 -0.022 -0.621 
-0.10 -0.013 -0.608 
0.00 0.004 -0.592 
0.10 0.004 -0.550 
0.20 0.012 -0.478 
0.30 0.020 -0.376 
0.40 0.024 -0.238 
0.50 0.054 -0.118 
0.60 0.088 0.028 
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0.70 0.208 0.180 
 

 
Fig 8: I-V characteristic curve of studied silicon Solar cell both in dark & illumination 

condition  
5.1.2 Study of I-V characteristics of Si solar cell using cell as a source of electrical power. 
 
 

 
Fig. 9. I-V curve (inverted) of solar cell 
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5.1.3. Light intensity and temperature dependency of I-V characteristics of Solar 
Cell 

 5.1.3.1 Temperature dependency of I-V characteristics: - 
The solar cell I-V characteristics are temperature sensitive. We have studied the I-V 
characteristics of the crystalline Si solar cell at two different temperature 400C and 500C and 
calculated maximum power, efficiency, fill factor, shunt resistance and series resistance for 
the solar cell. At 400 C maximum power obtained from I-V characteristic of the sample Si 
solar cell having surface area 4x4 cm2 has been obtained as 0.104 watt, while Fill factor as 
0.6711, shunt resistance as 46.1 ohm, series resistance as 0.26 ohm and efficiency as 6.4%. 
Whereas, at 500 C maximum power obtained from I-V characteristic of the sample Si solar 
cell has been obtained as 0.096 watt, while Fill factor as 0.6228, shunt resistance as 30.1 
ohm, series resistance as 0.4 ohm and efficiency as 6.05%. 

 

                         Fig 10: temperature dependency of I-V characteristics 
 
5.1.3.2 Light intensity dependency of I-V characteristics: 
 In our study we have changed the light intensity by putting a frosted glass plate and 
wire mesh filter between the lamps and the cell, which attenuate light uniformly at all 
wavelengths. Solar cell I-V characteristics are very much light intensity sensitive (Fig 11). 
From such experimental output one can infer how Isc and Voc depend on light intensity. 
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Fig 11. Light intensity dependency study of I-V characteristics 

Conclusion: 
It has been observed that I-V characteristics of crystalline silicon solar cell are both 
temperature sensitive and light intensity sensitive. All the four important parameters of solar 
cell studied here are very much affected by light intensity and temperature. It has been 
observed that maximum power and efficiency of the cell has been reduced due to rise in 
temperature. While studying the characteristics of solar cell in dark and illuminated condition 
it has been observed that in dark, the current- voltage curve lies in 1st and 3rd quadrants. 
Whereas under illumination the curve rests in 1st,3rd and 4th quadrants. This study is very 
much helpful for understanding the behaviour of cell in dark and under illumination, in 
particular parameters such as open circuit voltage, Short circuit current and fill factor FF. 
The entire study is very much helpful for solar cell designer to design an improved version 
of better efficient solar cell. 
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संƗेपसार◌ः 
 

यǒकमŊ ˢभावत एव ˢयं िचȅकुहरे सहजातोपािजŊतवासनामलŮवाह˟ अपसारणेन 
यǒकमŊसɼािदतिवमलधारािभषेकेण िवशुȠमȯाȏŮसादŮवाहमुɉोचयित । उपिनषिद Ůायेण 
यǒतȇ˟ संŢमः उपासनािविधमुखेन ŮवतŊते । उपासनािवषयः छाȽोƶोपिनषदो 
बृहदारǻकोपिनषदʮ िविशʼं ʩापकं च ̾थानमिधकृȑ वतŊते इित सु˙ʼं Ůतीयते । अतः यǒतȇ˟ 
पिवũताधानˢभावȕात् अʼाȯायसमİɋतायां सामवेदीयछाȽोƶोपिनषिद तथा अȯायषट्कसंयुƅायां 
वाजसनेिय-Űा˦णोपिनषिद बृहदारǻकोपिनषदाƥायां यǒतȇं ˢˢŝपेण उपासनािवषयȕेन च उƅे 
उपिनषद्-Ȫये Ůायेण सवŊũ पįरʩाɑमुपलɷते । तौलिनकिवचारेण यǒतȇ˟ Ůभावः आȏिवǒानोȋȅौ 
छाȽोƶोपिनषिद बृहदारǻकोपिनषिद च Ůायेण समभावेन आपततीित ŤȺȪय˟ सािभिनवेशाȯयनात् 
Ůतीयते । उपिनषद्-युƵ˟ उǽषाŊपकषŊिवचारेऽिप एकतरपƗिनʿɊूनतादशŊनाभावात् उभयũैव 
महȇमाȏतȇिवचारवैभवʮ यǒतȇसिहत-Ű˦िवȨाŮितपादने उǽषŊमाũािधƐं Ůितभाित । 

भूिमकाः 
छाȽोƶोपिनषदमुपजीʩ यǒतȇ˟ Ůासिǀकȕं Ű˦िवǒाने सिवˑरम˝Ȝवेषणािनबɀ˟ 

चतुथाŊȯाये Ůितपािदतम् । एवमेव पǠमाȯाये बृहदारǻकोपिनषदमािŵȑ Ű˦िवȨोȋȅौ यǒतȇ˟ 
सापेƗȕं सिवशदमालोिचतम् । छाȽोƶोपिनषिद बृहदारǻकोपिनषिद च आȏतȇसमीƗणमेव 
उपिनषȅाȋयŊगतं सोपपिȅकं Ůितभाित । तथािप वेदसािहȑ˟ अखǷ̊̽Ǩा यǒतȇ˟ािप Ůासिǀकता 
वारियतंु न शƐते कथमिप । मȸŰा˦णाȏकवेदेषु धमŊŰ˦ाƥं काǷȪयमुपलɷते । धमŊतो Ű˦पयŊȶं 
वेदŮितपाȨिवषयधारािभʩİƅŢमो िव˙ʼं पįरलƙते । िवषयधाराŢमो 
मȸŰा˦णारǻकोपिनषǿमानुसारतो Ůवहनशीलः पįर̊ʴते । धमŊŮितपाȨयǒिवषय˟ Ůितपादनं 
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मȸभागे Űा˦णभागे च िवशेषतयैव िचि˥तमालƙते । Űा˦णभागत एव Ůसृत˟ आरǻकभाग˟ 
यǒतȇिवषयकरह˟मयताʩाƥानपरतायामवधानं ̊िʼपथमायाित । एवमेव उपिनषȨिप 
यǒकमŊŮासिǀकता नोपƗीणा ̊ʴते । आपाततः ǒानकमŊसमुǄयसाधनमाȑİȶकिवरोधसीमायामेव 
अवतरित, ǒानकमŊणो ˢतȸपरतȸˢभाव˟ ˢाभािवकȕेनैव अवभासनात् । तथािप िनȑ-नैिमिȅक-
काʄभेदिविशʼानां यǒकमŊणां यǒानुʿातुयŊजमान˟ ऋİȕजाǠेित िचȅशुȠौ उपयोगोऽिनवायŊः । यǒकमŊ 
ˢभावत एव ˢयं िचȅकुहरे सहजातोपािजŊतवासनामलŮवाह˟ अपसारणेन 
यǒकमŊसɼािदतिवमलधारािभषेकेण िवशुȠमȯाȏŮसादŮवाहमुɉोचयित । उपिनषिद Ůायेण 
यǒतȇ˟ संŢमः उपासनािविधमुखेन ŮवतŊते । उपासनािवषयः छाȽोƶोपिनषदो 
बृहदारǻकोपिनषदʮ िविशʼं ʩापकं च ̾थानमिधकृȑ वतŊते इित सु˙ʼं Ůतीयते । अतो यǒतȇ˟ 
पिवũताधानˢभावȕात् अʼाȯायसमİɋतायां सामवेदीयछाȽोƶोपिनषिद तथा अȯायषट्कसंयुƅायां 
वाजसनेियŰा˦णोपिनषिद बृहदारǻकोपिनषदाƥायां यǒतȇं ˢˢŝपेण उपासनािवषयȕेन च उƅे 
उपिनषद्-Ȫये Ůायेण सवŊũ पįरʩाɑमुपलɷते । तौलिनकिवचारेण यǒतȇ˟ Ůभावः आȏिवǒानोȋȅौ 
छाȽोƶोपिनषिद बृहदारǻकोपिनषिद च Ůायेण समभावेन आपततीित ŤȺȪय˟ सािभिनवेशाȯयनात् 
Ůतीयते । उपिनषद्-युƵ˟ उǽषाŊपकषŊिवचारेऽिप एकतरपƗिनʿɊूनतादशŊनाभावात् उभयũैव 
महȇमाȏतȇिवचारवैभवʮ यǒतȇसिहतŰ˦िवȨाŮितपादने उǽषŊमाũािधƐं Ůितभाित । 

 सामवेदीया छाȽोƶोपिनषद् । उपिनषिदयं छाȽोƶ-Űा˦ाणाȶभूŊता । 
ता̜ǰमहाŰा˦णसɾȠा चेित इयमुपिनषिदित कȚते । एतेन उपिनषिदयं Űा˦णोपिनषिदित कथियतंु 
शƐते ।  

छाȽोƶोपिनषिदयमारǻकसɾɀेन सɾȠा इȑिप अिभधीयते ।Maurice 
Winternitzमहोदयानामुİƅरũावधेया ---  
“The Chāndogya-Upanișad, the first section of which is nothing but an Āraṇyaka, belongs to a 
Brāhmaṇa of the Sāmaveda – probably the Tāṇḍyamahā-Brāhmaṇa is an Āraṇyaka of the 
Jaiminῑyaor Talavakāra – school of the Sāmaveda, and the Kena – Upanișad, also called 
Talavakāra-Upanișad, forms a part of it,”i 
 छाȽोƶोपिनषदः आरǻकधिमŊȕं ŤȺ˟ चतुथŊŮपाठके षोडशखǷे ŮथमकİǷकायां 
शाƾरभाˈे िव˙ʼमुपलɷते । तũैव उपासनाŮकरणे यǒोʟेखपूवŊकं त˟ Ůासिǀकȕमिप िवचाįरतम्। 
रह˟ Ůकरणे यǒफलŮाİɑवाताŊ सǀतैव । आरǻकȕसामǣ˟ात् आरǻकधमŊः छाȽोƶोपिनषȨिप 
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ŮवतŊते । Ůायिʮȅिविधŝपसामǣ˟ादिप छाȽोƶोपिनषिद उपासनाŮकरणे यǒिवधेŜʟेखो न िह 
Ůाकरिणकतां िवजहाित । अ˟ सवŊ˟ समथŊकं शाƾरभाˈवचनं यथा -– 
 “रह˟Ůकरणे ŮसǀादारǻकȕसामाɊाǄ यǒे Ɨते उȋɄे ʩाşतयः ŮायिʮȅाथाŊ िवधातʩाः । 
तदिभǒ˟ च ऋİȕजो Ű˦णो मौनिमȑत इदमारɷते । एष ह वै एष वायुयŖऽयं पवते, अयं यǒः।”ii 

 सȑŴतसामŵिमŮमुखानां मतानुसारेण चȕाįरंशŰा˦णं ता̜ǰमहाŰा˦णमेव, अितबृहȕात् च 
इदं महाŰा˦णं ŮौढŰा˦णं चेȑिभधीयते । तũ पǠिवंशŰा˦णं पǠिवंशितŮपाठकसंयुƅं, षड्िवंशŰा˦णं 
पǠŮपाठकसमİɋतं, छाȽोƶŰा˦णǠ अİȶमं दशसंƥकŮपाठकसंयुƅम् । तũ छाȽोƶŰा˦णांशे 
आिदमŮपाठकȪयसंयुƅं छाȽोƶारǻकम् । ततोऽविशʼŮपाठकाʼकसंयुƅं छाȽोƶŰा˦णं 
छाȽोƶोपिनषद् इित नाɻा ŮिसȠम् । इयं िह उपिनषद् आरǻकधमŊसमİɋतेित । अũ ̊ʼं यथा 
आचायŊशƾरपादानामिभमतं तथैव एम. उइȴारिनस्-महोदयानामिप ।  

 वˑुतˑु चȕाįरंशŮपाठकसंयुƅता̜ǰमहाŰा˦ण˟ अİȶमं दशŮपाठकसंयुƅं 
छाȽोƶŰा˦णमेव छाȽोƶारǻकनाɻा पįरचीयते । तũ İ̾थतेषु दशŮपाठकेषु आिदभूतं ŮपाठकȪयं 
िवशेषतः आरǻकधमŊसंयुƅम् । अविशʼैरʼािभः Ůपाठकैः िविनिमŊता छाȽोƶोपिनषिदित बोȠʩम् । 

 बृहदारǻकोपिनषद् वाजसनेियŰा˦णोपिनषद् । काǼ-माȯİȽनशाखाभेदात् उपिनषिदयं 
काǼशतपथŰा˦णे सɑदशकाǷेऽȶभŊवित । माȯİȽनशतपथŰा˦णे तु चतुदŊशकाǷे  
काǼशाखीयशतपथŰा˦ण˟ सɑदशकाǷं माȯİȽनशाखीयशतपथ-Űा˦ण˟ च 
चतुदŊशकाǷमुभयमेव बृहदारǻकशɨेन आƥातम् । बृहदारǻककाǷिमदं नवसंƥकŮपाठकैः 
संयुƅम् । नवŮपाठकसमİɋतबृहदारǻककाǷ˟ आिदभूत-Ůपाठकũयसंयुƅांशः ŮवƶŊकाǷनाɻा 
ŮिसȠः । ŮपाठकũयोपेतŮवƶŊकाǷं िवशुȠमारǻकम् । अविशʼŮपाठकषट्कसंयुƅं 
बृहदारǻककाǷं बृहदारǻकोपिनषिदित नाɻा अिभधीयते । एतेनोपिनषिदयमारǻकधमŊसमाŢाȶेित 
िव˙ʼं Ůितभाित । त˝ात् सामवेदीया छाȽोƶोपिनषद् शुʌयजुवőदीया च 
बृहदारǻकोपिनषदारǻकधमŊवैिश̽Ǩेन समİɋतेित Űा˦ण-आरǻक-उपिनषिदित । ũीिण 
िवशेषणािन ŤȺȪये समनुगतािन भवİȶ ।  

 Űा˦णˢŝपतः छाȽोƶोपिनषिद बृहदारǻकोपिनषिद यǒतȇं ˢत एवािवभŊवित । 
यǒतȇ˟ायमािवभाŊवः उपासनाȪारेण सूिचतः । उभयũैव उपिनषद्-युगले सामाɊतः अɷुपेतानां 
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सवŊयǒŮकृितभूतानामिưहोũेिʼ-पशु-सोमŝपाणामुपİ̾थित Ŋ̊ʴते । Ůकृितभूताः िवकृितभूताʮ ये यǒाः 
छाȽोƶोपिनषिद बृहदारǻकोपिनषिद च उपİ̾थताः उपलɷȶे  तेषां तुलनामूलकमालेƥं Ůदीयते 
अधˑात् । उभयोपिनषȜततािलकाȪयतः ŤȺिववृतानां यǒानां पįरचयः सु˙ʼं भवेत् । 

 
तुलनामूलकमालेƥम् --- 

यǒनामािन 

छाȽोƶोपिनषद्   बृहदारǻकोपिनषद् 

(१) अिưहोũयǒः     (१) अिưहोũयǒः 
(२) दशŊपूणŊमासयǒाः            (२) दशŊपूणŊमासयǒाः 
(३) सोमयǒः             (३) सोमयǒः 
(४) Ǜोितʼोमयǒः            (४) Ǜोितʼोमयǒः 
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 गवेषणािनबɀ˟ चतुथाŊȯाये छाȽोƶोपिनषȌसǀेन पǠमाȯाये च बृहदारǻकोपिनषȌसǀेन 
यǒानां नामािन उȖपįरचये सह वैशȨेन िववृतािन । अतˑद् िववरणŮदानात् िवरताİ˝ ।   
 अधुना उपिनषद्-Ȫयोİʟİखतानां यǒानां ˢŝपिववरणं संƗेपेण संकेतमाũं Ůदीयते  येन 
यǒलƗणˢŝपिवǒानं बुİȠगतं भूȕा Ű˦िवǒानोȋȅौ उपकारकȕपƗे ˙ʼाथŊबोधं जनयेिदित । यǒानां 
Ţिमकˢŝपिववरणम् --- 

(१) अिưहोũयǒः  
देवतोȞेशेन ūʩȑागŝपयǒः ŵौतकमŊŝपेण ŮिसȠः । सवाŊिण ŵौतकमाŊिण कृतोȪाहेन आिहतािưना 

अनुʿेयािन आिहतािưपुŜषः Űा˦णो Ɨिũयो वैʴो वा भवित । ते िह ũैविणŊकाः पुŜषाः 
ŵुितिविहतमƱाधानकमŊ अनुितʿİȶ । यजमान˟ Űा˦ण˟ पुŜष˟ इदमाधानं वसȶे ऋतौ िविहतम् । 
Ɨिũय˟ तु Ťीˆे वैʴ˟ शरिद । आधानिमदं िũिवधं भवित । होमपूवाŊधानम्, इिʼपूवाŊधानम्, 
सोमपूवाŊधानǠेित । अिưहोũयǒारʁसंकʙपूवŊकं यदƱाधानं भवित  ततद् होमपूवाŊधानम् । ŵुितिविहतया 
ŮिŢयया ŵौतकमŊणां यǒानामनुʿानाथō ũयोऽưयः समȸम् अरिणमȺनपूवŊकं िन˃ाȨȶे । ते चाƱयः 
गाहŊपȑः आहवनीयः दिƗणािưʮेित । अƱाधानानȶरमेव अिưहोũ˟ भवित आरʁः । अतः 
अिưहोũयǒकमाŊरʁाȌागेव अƱाधानकमŊ िŢयते इित िनʮयः । ũैविणŊककतŊʩयǒ˟  अिưहोũं 
Ůथम̾थानं लभते । अिưहोũकमŊ िनȑकमŊसु पįरगिणतम् । अतएव अिưहोũं यावǍीवमनुʿेयम् । 
ũैविणŊक˟ कमőदमवʴकतŊʩम् । अिưहोũकमŊणः सायं भवित आरʁः । Ůातʮ भवित समाİɑः । एवǠ 
सायं Ůातįरित एकमेवकमŊिन˃Ʉं भवित । सायंकाले अˑायमाने सूयő भवİȶ सायंहोमाः । Ůातःकाले च 
पूवŊ˟ां िदिश सूयŊरʳीनाम् आिवŊभावसमये ŮातहŖमा अनुʿीयȶे । होमयागेऽİ˝न् दुƭ-दिध-
पुरोडाशािदकम् आŠितŝपेण अưौ Ůदीयते । सूयŊʮ अिưʮ यागŮितपाȨे देवते । अयं होमयǒः 
दवŎहोमनाɻािप किथतः । दवŎसाहाʊेन अिưकुǷे आŠितसमपणŊनात् दवŎ इित नाम िन˃Ʉम् । 
होमजातीययǒानां Ůकृितभूतमिưहोũम् । अिưहोũहोमयǒे पƗȪयम् । केिचत् उिदतहोिमनः केिचत् च 
अनुिदतहोिमनः । अिưहोũिमदं सायंŮातः यजमानः ˢयमेव जुŠयात् । फलाथŊमेव यǒानुʿानम् । अतो 
यजमानः पशुकामः, s गŊकामो, इİȾयकामः, Ťामकामः, अɄकामः, ओजˋामो, वलकामो वा तेजˋामो 
वा दुƭ-दिध-यवागू-ओदन-तǷुल-घृतŝपािण ūʩािण आŠितŝपेण Ůयǅेत् । अिưहोũं 
सभायŊगृह̾थेनैव अनुʿेयम् । अिưहोũं सदैव अनुʿातʩम् । अत उƅम् अिवǅेदेन यावǍीवमिưहोũं 
जुŠयािदित । आिहतािưना यजमानेन अƱाधानकमŊिण अनुिʿते तũैवाưौ गृ˨ोƅािन कमाŊǻिप अनुʿातंु 
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शƐािन । अƱाधानं कमŊ भवित ŵौतयǒकमाŊनुʿानाथŊम् । अिưहोũयǒकमŊǻिप अिưũय˟ 
अिưपǠक˟ वा िसİȠįरित । अũ अिưũयं िह गाहŊपȑा आहवनीयः दिƗणािưʮेित । वेदे यǒकमाŊनुʿानाथō 
ततोऽिप अिधका ũयः अưयः ˢीिŢयȶे । ते िह – सɷः आवसȚः, माजाŊलीयʮेित । िनȑकतŊʩतया Ůाɑे 
अिưहोũयागानुʿाने यजमानगृह̾थ˟ ŵौतगृ˨ोभयाȏकं फलमुȋȨते । अिưहोũेिʼपशुसोमयǒेषु 
होमयǒŝपेण ŮिसȠिमदमिưहोũयǒकमŊ Ůाथʄेन Űा˦णेषु ŵौतसूũेषु च उİʟİखतं ̊ʴते । 

(२) दशŊपूणŊमासयǒः 
इिʼयǒानां सवőषां ŮकृितभूतदशŊपूणŊमासयǒः । कृतदार˟ ũैविणŊक˟ यǒेऽİ˝न् अिधकारः । 

वसȶतŗ िविधवदưीनाधाय अɋारʁणेिʼयǒमनुʿाय दशŊपूणŊमासौ आरभेत । पूवō पौणŊमासयǒमनुितʿेत् 
। अनȶरं दशŊयागम् । पूणŊमा˟ां Ůातरारʁः Ůितपिद पुवाŊˤे पौणŊमासयागकमŊ समापनीयम् । तदनȶरम् 
अमाव˟ायां Ůातरारʁः तदनȶरं Ůितपिद पुवाŊˤे दशŊयागकमŊ समापनीयम् । पौणŊमासयागे दशŊयागे च 
उभयũ चȕारः ऋİȕजः समŮाधाɊात् अपेƙȶे । ते िह – अȰयुŊः Ű˦ा  होता आưीŬʮेित । पौणŊमा˟ां 
ũीिण Ůधानािन यागकमाŊिण – अिưदेवताकः पुरोडाशūʩको Ůथमयागः, िवˁु-
ŮजापȑưीषोमाɊतमदेवताकः िȪतीय उपांशुयागः । अưीषोमदेवताकः पुरोडाशūʩकˑृतीययागः । 
एवमेव अमाव˟ायां भवित Ůधानयागũयम् आưेयपुरोडाशयागः, ऎȾदिधयागः, ऎȾ एव च पयःयागः इित 
। 

िनȑकाʄभेदेन दशŊपूणŊमासयǒः िȪिवधः । ŮितदशŊŮितपौणŊमासं च यावǍीवनं पुŜषेण अनुʿेयं िनȑं 
यǒकमŊ । यǒफलमुिȞʴ अनुʿानिवधानात् यǒ˟ काʄȕम् । पूणŊमासयǒानुʿाने दशŊयागानुʿाने च 
अनुʿानिवशेषाः Űा˦णŤȺेषु ŵौतसूũेषु यǒतȇमूलकिनबɀेषु च अनुसɀेयाः । 

(३) सोमयǒः 
सोमरसŮधानūʩकयागः सोमयागः। वसȶतŗ सोमयागोिचतकालः िनधाŊįरतः । अƱाधानपूवŊकं 

ससंकʙं सोमयागारʁः िŢयेत । सवŊसोमयागŮकृितभूतः अिưʼोमाƥः एकाहसोमयागः । 
अिưʼोमाƥेन ˑोũेण समाɗमानȕात् अयं Ţतः ‘अिưʼोमसं̾थाकः’ इित ‘अिưʼोमः’ इित च नाɻा 
अिभधीयते । सोमयागः िनȑं Ůितवसȶं ũैविणŊकेन आिहतािưना कृतदारेण अवʴं भवित अनुʿेयः । सोऽयं 
सोमयागः चतुिवŊधः – एकाहः, अहीनः, साȨˌ, सũǠेित । अिưʼोमाƥः सोमयागः सɑसं̾थः । 
सɑसं̾थसोमयागानां Ůकृितभूतसोमयागः अिưʼोमसं̾थाकः । तेषां सोमयागानां नामािन यथा – अिưʼोमः, 
उƉः, षोडशी, अितराũः, अȑिưʼोमः, वाजपेयः, अɑोयाŊमः । एकाहसोमयागानां Ůकृितभूतः 
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Ǜोितʼोमयागः । Ǜोितʼोमयागः पुनः सं̾थाभेदेन भवित सɑिवधः – अिưʼोमः, उƉः, षोडशी, 
अितराũः, अȑिưʼोमः, वाजपेयः, अɑोयाŊमʮेित । 

 
(४) Ǜोितʼोमयǒः   
Ǜोितʼोमयǒः सोमयǒिवशेषः  सोमरसūʩ˟ ŮधानाŠितūʩȕेन अǀीकारात् । Ǜोितʼोमयǒोऽयं 

एकाहसोमयǒः । Ǜोितʼोमसोमयǒः अिưʼोमािदसɑसं̾थसोमयǒानां Ůकृितः । ˢगŊकामः 
ˢाराǛकामो वा यजमानः Ǜोितʼोमयǒानुʿाने ŮवतŊते । सवŊथा सावŊभौमȕŮाİɑरेव यजमान˟ 
यǒफलȕेन िनिदŊ ʼं मीमांसकैः । 

(५) पुŜषयǒः  
पुŜषमेधयǒः सोमयǒ एव । अयं पǠसुȑाȏकः पǠाहः अहीनः Ţतुः । अũ यǒे पुŜषपशवो िविहता 

भवİȶ । पुŜषपशूनां नारायणŝपेण ȯानं कृȕा पįरȑागः कायŊः । ȯानसमये पुŜषसूƅमȸाः पठनीयाः 
। अतः पुŜषमेधे िहंसाया अवसर एव नाİˑ । सवőषु वेदेषु ŵौतसूũेषु च यǒोपयोिगपुŜषपशून् एकũ 
सǁीकृȑ नारायणŝपेण ȯाȕा च पʮाद् दिƗणाŝपेण ऋİȕƴो Űा˦णेɷʮ दȨात् । अũ यǒे पाशुकं 
कमाŊनुʿाय सौिमका अिप ʩापाराः  यथािविध अनुʿेयाः । ऎतरेयŰा˦णे शुनःशेपाƥाने पुŜषमेध˟ 
ŮदिशŊतŮमाण˟ युİƅयुƅतायां वेदिवȪांस सहमतं न पोषयİȶ । 

(६) पशुयǒः 
पशुयǒः िनŝढपशुबɀयागनाɻािप ŮिसȠः । अयं पशुयागः ŮितसंवȖरमनुʿेयः । ऋतौ ऋतौ, वषŊतŗ, 

अमाव˟ायां पूिणŊमायां वा अ˟ पशुयाग˟ अनुʿानं भवित । सवőषां पशुयागानां 
Ůकृितभूतोऽưीषोमीयपशुयागः । सोऽयमưीषोमीयपशुयागः सोमयागाǀभूतः । अũ पशुयǒे पशुः छागः । 
स तु पशुः साƗात् आŠितŝपेण यǒाưौ Ůदीयते । िकȶु वपाşदयाȨǀȪारेणैव । अİ˝न् यǒे देवता 
इȾाưी, सूयŊः, ŮजापितवाŊ । यǒेऽİ˝न् षट्ऋİȕजः भवİȶ  अȰयुŊः ŮितŮ̾थाता होता, मैũावŜणः, 
Ůसाˑा Ű˦ा आưीŬʮ । पशुयागेऽİ˝न् बšिन सİȶ अǀकमाŊिण अिưŮणयादीित । पशुयǒोऽयं यथा 
िनŝढपशुबɀनाɻा अưीषोमीयपशुयǒनाɻा Ůथते । तथैव Ůाजापȑपशुयǒः दाƗायणयǒः दैƗो वेित 
संǒया Űा˦णेषु ŵौतसूũेषु चायं पशुयǒः अिभधीयते ।  
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दƗो वा दाƗायणो वा पशुयǒः पशुयागानां Ůकृितŝपेण ˢीिŢयते । ड. योगीराजवसुिवरिचते 
‘वेदेरपįरचय’ इित ŤȺे दƗपशुयागः पशुयǒानां Ůकृितŝपेण उİʟİखतः । एतेन दाƗायणयǒोऽिप 
पशुयǒŮकृितभूतो भवित । तथािप दाƗायणयǒः इिʼयǒŝपेणािप उİʟİखतः ̊ʴते । दाƗायणयǒो न 
दशŊपूणŊमासाɷां िभɄोऽिपतु तũैव अɷासŝपगुणफलिविधः । गुणफलिविधŝपेण िनिदŊ ʼे दाƗायणयǒे 
इिʼȕं न केनािप वारियतंु शƐते । मीमांसकानां मतानुसारं तु ‘दाƗायणयǒः’ इȑेव ʩवहारः । 
ऎतरेयŰा˦णे दाƗायणयǒः दशŊपूणŊमासयोरेव गुणिवकृितरेव । तũ ऎतरेयŰा˦णे चतुदŊशाȯाये 
िȪतीयखǷे एवमुƅम् –‘ŮवƶŊसाʄेन दाƗायणयǒ˟ािưʼोमŮाİɑं दशŊयित –पयसा Ůवƶő चरİȶ पयसा 
दाƗायणयǒे ŮवƶŊमेवानु दाƗायणयǒोऽिưʼोममɗेित,   इित ।’ 
सायणभाˈम् 

“दशŊपूणŊमासयोरेव गुणिवकृितŝपः किʮȞाƗायणाƥो यǒः । तथा च शाखाȶरे दशŊपूणŊमाससंिनधौ 
ŵूयते --  ‘दाƗायणयǒेन ˢगŊकामो यजेत, इित त˟ च ŮवƶŊ˟ च Ɨीरūʩेण साʄम् ।  पशुबɀानाम् 
अिưʼोमȕŮाİɑः ऎतरेयŰा˦णे एव उİʟİखता ।” यथा ऎतरेयŰा˦णे -- 

“पशुŜपवसथे भवित तमेवानु ये के च पशुबɀाˑे सवőऽिưʼोममिपयİȶ, इित ।”iii 

माȯİȽनशतपथŰा˦णे िȪतीयकाǷे चतुथाŊȯाय˟ चतुथŊŰा˦णे पǠिवंशकİǷकायां 
विसʿापरनामको दाƗायणयǒः Ůितपािदतः । दशŊपूणŊमासयोः गुणिवकृितभूतः दाƗायणयǒो वˑुतः 
Ůाजापȑपशुयǒ एव । 

(७) अʷमेधयǒः 
अʷमेधयǒः ‘राजयǒः’ इित नाɻािप ŮिसȠः । बृहदारǻकोपिनषदः मधुकाǷ˟ भाˈभूिमकायाम् 

अʷमेधयǒकमŊणः ŵेʿȕं Ůितपािदतम् । ŵीमİȥः शƾराचायŊपादैः ‘सवőषाǠ कमŊणां परं कमŊ अʷमेधः, 
समिʼ-ʩिʼ-Ůाİɑफलȕात् ।’ भाˈभूिमकायाः टीकायाम् आनȽिगįरपादाचायŔरिप अʷमेधयǒ˟ 
ŵेʿȕमǀीकृȑ ‘राजयǒः’ िवशेषणȪारेण यǒोऽयमुİʟİखतः – 

“राजयǒȕाद् अʷमेध˟ तदनिधकाįरणामिप Űा˦णादीनां तȎलािथŊनाम् अ˝ादेव उपासनात् 
तदाİɑįरित मȕा ŵुतौ तदुपासनोİƅįरȑथŊः इित ।” 

सवाŊिधपȑसंयुƅसावŊभौमŮभुȕफललाभाथŊमʷमेधयǒानुʿानमैतरेयŰा˦णे पǠिũंशाȯायमारɷ  
एकोनचȕाįरंशाȯायपयŊȶं पįरʩाɑं ̊ʴते । तथा च उİʟİखतम् एकोनचȕाįरंशाȯाये – 

“एतेन ह वा ऎȾेण महािषभेकेण तुरः कावषेयो 
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जनमेजयं पाįरिƗतमिभिषषेच त˝ादु जनमेजयः 
पाįरिƗतः समȶं सवŊतः पृिथवी ंजयɆरीयायाʷेन च मेȯेनेजे,” इित ।iv 

 
अʷमेधयǒ˟ ŵेʿȕसूचकं राजयǒिवशेषणमैतरेयŰा˦णेऽिप षट्िũंशाȯाये ŮथमखǷे ̊ʴते । यथा— 

“फलाƥचमसो भƗो राǒो यǒे ŮकीितŊतः । 
उǉते राजयǒेऽİ˝न् िवशेषः ˑोũश˓योः । ” इित ।। 

 
ŵौतकमŊसु सवŊŵेʿोऽयं यǒः । अʷमेधयǒः सोमयǒˢŝपभूतः । एवमिप सवनीयपशोः अʷ˟ 

ŵेʿȕेन पįरगणनात् यǒोऽयम् ‘अʷमेध’ इित संǒां लभते । एकछũािधपितना सावŊभौमनरपितना 
अनुʿेयोऽयं यǒः । अʷमेधयǒकमőदं ŵेʿतमिमित ŵुित˝ृितपुराणािदषु सवŊũोƅं भवित । यजुवőद˟ोपŢमे 
यǒकमŊणः ŵेʿतमȕमǀीकृतम् --‘ŵेʿतमाय कमŊणे’ (१/१) इित  । v शतपथŰा˦णेऽिप उƅम् -  ‘यǒो वै 
ŵेʿतमं कमŊ’ vi इित ।  सवŊफलŮदेयोऽयं यǒः । राजसूयेन िनिदŊʼभूिमखǷŝपराǛलाभः भवित । 
अʷमेधेन तु सवŊराजजयात् समŤभूमǷल˟ शासकŝपेण राजचŢवतŎित पदमयाŊदािवभूिषतो भवित । 
त˝ादुǉते – ‘राजसूयेन राजा भवित, वाजपेयेन सŲाड् भवित, अʷमेधेन सावŊभौमो भवतीित ।  

तथा चोƅं माȯİȽनशतपथŰा˦णे – 

“राजा एव राजसूयम् । राजा वै राजसूयेने̽ǩा भवित । न वै Űा˦णो राǛायालम् । अवरं वै 
राजसूयम्, परं वाजपेयम् ॥”vii 

“राजा वै राजसूयेने̽ǩा भवित सŲाड्वाजपेयेन । अवरं िह राǛम्, परं साŲाǛम् । कामयेत वै 
राजा सŲाड्भिवतुम् । अवरं िह राǛम्, परं साŲाǛम्, न सŲाट् कामयेत राजा भिवतुम् । अवरं िह राǛम्, 
परं साŲाǛम् ।”viii 

“स यो वाजपेयेने̽ǩा सŲाड्भवित । स इदं सवō संवृङ्ƅे । स कमŊणः कमŊणः पुरˑादेवां 
सािवũीमाŠितं जुहोित “देव सिवतः Ůसुव यǒं Ůसुव यǒपितं भगाय” (वा.सं, ९/१) इितix ।   

अिप च माȯİȽनशतपथŰा˦णे ũयोदशकाǷे ŮथमŮपाठके ŮथमŰा˦णे 
तृतीयकİǷकायामʷमेधयǒफलमेवमुƅम् – 
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“अिभधा अिस” इित त˝ादʮमेधयाजी सवाŊ िदशोऽिभजयित । “भुवनमिस” – इित भुवनं तǍयित ।” इित 
। 
 एवमेव माȯİȽनशतपथŰा˦णे ũयोदशका̜दे ŮथमŮपाठके चतुथŊŰा˦णे तृतीयकİǷकायां 
पǠमŰा˦णे ŮथमकİǷकायां च अʷमेधयǒफलम् – 

 “यȪेव सायं घृतोजुŊहोित । ŮातįरिʼिभयŊजते । योगƗेममेव तȨजमानः कʙयते । त˝ाȨũैतेन 
यǒेन यजȶे । İƑɑः । Ůजानां योगƗेमो भवित ।”x 

 ऎतरेयŰा˦णे एकोनचȕाįरंशाȯाये अʼमे नवमे च खǷे जनमेजय-शयाŊत-शतानीक-
आɿा̽Ǭ-युधांŵौिʼ-िवʷकमŊ-पैजवन-मŜȅ-अǀ-भरत-दुमुŊख-जानȶिप Ůमुखानां 
नृपाणामʷमेधयǒानुʿानवाताŊ िववृता । 

“***** अप वा एत˝ाǅŌ ी रा Ō̓ ं Ţामित । योऽʷमेधेन यजते ।”xi 

 ऎतरेयŰा˦णेऽिप सɑिũंशाȯाये सɑमखǷे सहŷदिƗणयाग˟ अʷमेधाƥ˟ 
पाįरिƗतजनमेजयानुिʿत˟ सावŊभौमफलमेवमुƅम् यथा – 

“एतȠ ˝ वै तिȪȪानाह जनमेजयः पाįरिƗत **** सवŊमायुः सवŊभूिमभŊिवˈामीित, इित । ***** 
सवŊमायुः सवŊभूिमभŊवित यमेवंिवदो याजयİȶ याजयİȶ ” इित । 
ऎतरेयŰा˦णे एकोनचȕाįरंशाȯाये ŮथमखǷे सायनभाˈम् -- 

‘सवाŊ’ चतुःसागरपįरवेिʼता समुūपयŊȶा वा भूिमयŊ˟ाधीना सोऽयं सवŊभूिमˑा̊शेन भिवˈािम 
इित । “सवőषां राǒांमȯे ŵै̽ǬाȨािधपȑȶगुणयुƅो भवेत् । समȶपयाŊिय देशतः कालतः सवŊʩापी 
˟ात्। समुūपयŊȶं सावŊभौमȕं देशʩाİɑ(िवविƗता) । एवंिवधो भूȕा समुūपयŊȶाया पृिथʩा एक एव 
राजा (सावŊभौमनरपितः अʷमेधे भिवˈित)।” इित । 

 बृहदारǻकोपिनषिद मधुकाǷे Ůथमाȯाये ŮथमŰा˦णे एव उपासनाŮसǀेन अʷमेधयǒ˟ 
उपİ̾थित Ŋ̊ʴते । छाȽƶोपिनषिद च तृतीयŮपाठके चतुथŊखǷे ŮथमकİǷकायामʷमेधयǒे 
पाįरɘवासु रािũषु कमाŊǀȕेन इितहासपुराणयोिवŊिनयोगः िसȠः उİʟİखतʮ । शाƾरभाˈŮामाǻादिप 
िसȠमेतत् । अत उपिनषद्-युगले उपयũैव अʷमेधयǒ˟ समुʟेखात् सहŷदिƗणयागेषु 
सावŊभौमȕŮितʿापकेषु च अɄतम˟ अʷमेधयǒ˟ आʷलायनŵौतसूũŤȺेऽिप उȅराधő चतुथाŊȯाये 
षʿकİǷकातः दशमकİǷकापयŊȶं ŮितपाȨसफलोदययाग˟ िववरणमुपलɷते । तũ 
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पाįरɘवाƥानमिप संवȖरमहरहः कतŊʩिमित सोदाहरणं विणŊतम् । वाʝीकीये रामायणे उȅरकाǷे 
नविततमे एकनविततमे िȪनविततमे च सगő रामकतृŊकम् अʷमेधयǒानुʿानं िववृतम् उपलɷते ---  

“एवं सुिविहतो यǒो ˨ʷमेधो ˨वतŊत । 
लƘणेनािभगुɑा सा हयचयाŊ ŮवतŊत । 
ई̊शं राजिसंह˟ यǒŮवरमुȅमम् ॥”xii 

 
वैयािसकीयेमहाभारते आʷमेिधकपवŊिण आिदभूतेषु दशसु अȯायेषु युिधिʼरकतृŊकमʷमेधयǒानुʿानं 
समुपविणŊतमुपलɷते । तũ युिधिʼरं Ůित ŵीʩासदेवेन समुǄाįरतं ʶोकũयं Ůधानतया 
अʷमेधयǒिवषयकमवधेयम् । 

 अपरं ʶोकȪयं तु युिधिʼरोƅमिप िवǒातʩम् । ŵीʩासदेव˟ उİƅः– 

“राजसूयाʷमेधौ च सवŊमेधǠ भारत । 
नवमेधǠ नृपते ȕमाहर युिधिʿर ॥”xiii 

“यजˢ वािजमेधेन िविधवद् दिƗणावता । 
वŠकामाɄिवȅेन रामो राशरिथयŊथा ॥”xiv 

“यथा च भरतो राजा दौˆİȶः पृिथवीपितः । 
शाकुȶलो महावीʊŊˑव पूवŊिपतामहः ॥”xv 

 
युिधिʿरोİƅ : 

 
“असंशयं वािजमेधः पावयेत् पृिथवीपितः । 

अिभŮायˑु मे किʮत् तं ȕं ŵौतुिमहाहŊिस ॥”xvi 
“पृिथवी दिƗणा चाũ िविधः Ůथमकİʙतः । 

िवȪİȥः पįर̊ʼोऽयं िशʿो िविधिवपयŊयः ॥”xvii 
 

 वेदोȜीतेषु यǒेषु अʷमेधयाग˟ महȇं वेदसाŲाǛमितŢʄ रामायणमहाभारताƥे 
आषŊमहाकाʩȪये कीितŊतमित सुिधयां धीकषŊणाथŊम˝ािभ-िनŊवेिदतम् । 
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यǒ˟ाǀभूताः Ţतोः पशवो, वहवो Ťाʄा आरǻाʮ भवİȶ । तेषु अʷ एव Ůथमः Ůधानभूतʮ । 
अʷमेधयǒ˟ िŢयानुʿानŮणाली ʩापारवाŠʞसंयुƅा Űा˦ण- ŵौतसूũािदषु वैशȨेन Ůितपािदता । 
यǒोऽयं सौिमकʩापारैः सह सवनीयपशुिभः ŮाजापȑपशुिभवाŊ संवȖरं यावत् यजेत । अİखले भूमǷले 
एकातपũŮभूȕŮितʿैव अʷमेधयǒफलिमȑवधेयम् । 

(८) िवʷिजत्-यǒः  
सũयǒः सोमयǒिवशेषः । तũ संवȖरसाȯसũयǒः गवामयनसंǒया ŮिसȠः । गवामयनाƥसũयǒ 

एकोȅरष̽Ǩिधकशतũयिदनसाȯः(३६१) सोऽयं Ţतुİ˓धा िवभƅः – पूवŊपƗः, िवषुवान्, उȅरपƗ इित 
। तũ अशीȑिधकशतिदनसाȯम् (१८०) पूवō पƗः । तदनȶरम् एकमहः य˟ िवषुवान् इित संǒा । 
ततोऽशीȑुȅाशतिदनसाȯम् (१८०)  उȅरपƗः । समुिदत˟ गवामयनम् इित संǒा । Ůितिदनमेव 
सोमयǒसाȯं सवनकमŊ अनुʿीयते । उȅरपƗिस Ůथमतः ˢरसामसंǒकािन ũीिण अहािन । ततो 
िवʷिजȖंǒकम् एकम् अहः । अतः संवȖरसाȯे गवामयनाƥे सोमसũयǒे उȅरपƗीयिदनũयसाȯ- 
ˢरसामसंǒकसोमयǒानुʿानादनȶरं िवʷिजत्-संǒकः एकाहः सोमयǒः अनुʿीयते । अतʮ िवʷिजत् 
एकाहसोमयǒिवशेषः गवामयनसũयǒ˟ अǀभूतः । िवʷिजिदित यǒः ˢवŊˢदिƗणाकȕात् 
सवŊˢदिƗणयǒŝपेणािप ŮिसȠः । सावŊभौमसाŲाǛŮाİɑः िवʷिजद्-यǒफलिमित वेिदतʩम् । 
अʷमेधयǒवत् सवŊराजिवजयात् राजचŢवितŊȕम् एकातपũŮभुȕǠ िवʷिजतः िसȠं भवतीित । िदग्-
िवजयाȶरं सावŊभौम˟ सŲाजः रघोः िवʷिजद्-यǒ˟ अनुʿानं कािलदासोद्धृतʶोकवचने Ůकाशते । 
यथा  

“स िवʷिजतमाजŸे यǒं सवŊˢदिƗणम् । 
आदानं िह िवसगाŊय सतां वाįरमुचािमव ॥”xviii 

“तमȰरे िवʷिजित िƗतीशं िनःशेषिवŵािणतकोषजातम् । 
उपाȅिवȨो गुŜदिƗणाथŎ कौȖः Ůपेदे वरतȶुिशˈः ॥”xix 

 
िȪिवधो िह िवʷिजत् । अितराũसं̾थोऽिưʼोमसं̾थʮ । तũ अितराũसं̾थः िवʷिजद्-यǒः ˢतȸ 

एकाहः । संवȖरसũगतोऽिưʼोमसं̾थ एकाहः िवʷिजद्-यǒो न तथा । ऎतरेयŰा˦णे िũंशाȯाये 
पǠमखǷे एकाहिवʷिजद्-यǒ˟ Ȫैिवȯं  सयुİƅकं वैशȨेन Ůितपािदतम् । 

(९) चातुमाŊ˟यǒः 
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चातुमाŊ˟यǒकमŊ चतुषुŊ पवŊसु अनुʿेयािन । अतः तािन कमाŊिण चातुमाŊ˟ािन इित कȚȶे । 
चातुमाŊ˟ािन यǒकमाŊिण Ůथमतः िȪिवधािन । ˢतȸािण राजसूयाȶगŊतािन   च । ˢतȸेषु 
चातुमाŊ˟कमŊसु ũैविणŊकानामिधकारोऽİˑ । तािन च अिưहोũ-दशŊपूणŊमासवत् िनȑािन ŮितसंवȖरं 
अनुʿेयािन । राजसूयाȶगŊतेषु चातुमाŊ˟यǒकमŊसु Űा˦णवैʴयोरिधकारः नाİˑ । पवŊचतुʼयिवभƅािन 
चातुमाŊ˟यǒकमाŊिण यथाŢमम् – वैʷदेवः, वŜणŮघासाः, शाकमेधाः, शुनासीयरीʮेित । पूिणŊमापवŊसु 
अनुʿेयȕात् ते यǒाः पवŊशɨेन उǉȶे । इिʼŝपेषु चातुमाŊ˟ेषु चȕार एव ऋİȕजो भवİȶ परं 
ŮितŮ̾थाता एकोऽिधको भवित । आŠितūʩानुसारतः चातुमाŊ˟यǒः ऎिʼक-पाशुक-सौिमकभेदेन 
िũŮकारः । ऎिʼके चातुमाŊ˟े चŜः पुरोडाशः आमीƗा पृषदाǛŮभृितकम् आŠितūʩं भवित । पाशुके 
चातुमाŊ˟े ŮȑेकपवŊिण एकैकशः पशु आŠितūʩȕेन िवधीयते । सौिमकचातुमाŊ˟े सɑसु िदनेषु 
सɑसोमयǒाः अनुʿीयȶे । तũ सवनीयपशवˑथा सवनũये सोमरसः ūʩम् आŠितŝपेण िवधीयते । 

(१०) वैʷदेवयǒः 
िवʷेɷो देवेɷो देयो विलः इȑथő अिणित तİȠतŮȑययोगात् वैʷदेव इित पदं िन˃Ʉम् । िवʷेदेवाः 

देवतासमूहाȏकदेवतागणŝपः वा । वैʷदेवयǒोऽयम् इिʼयǒŝपेण ŮिसȠः । चातुमाŊ˟ेिʼयǒे वैʷदेवः 
वŜणŮघासाः शाकमेधः शुनासीरीय इित चȕाįर पवाŊिण भवİȶ । पवŊशɨेन यागः उǉते । पूवŖƅाः 
चȕारो यागाः इिʼŝपाः । उƅपवőिʼचतुʼये वैʷदेवपवőिʼः फाʎुɊां चैȒां वा पूिणŊमायामनुʿीयते । 
अİ˝न् वैʷदेवपवőिʼयǒे चŜः पुरोडाशः आमीƗा इित ūʩािण आŠितŝपेण Ůदीयȶे यǒाưौ । अिưः, 
सोमः, सिवता, सरˢती, पुषा, मŜतः, िवʷेदेवाः Ȩावापृिथʩौ इित च अũ यǒे Ţमेण देवता भवİȶ । 

चातुमाŊ˟ाȶभूŊता वैʷदेवपवőिʼįरयिमिʼयǒŮकृितभूतदशŊपूणŊमासेिʼयाग˟ िवकृितपƗे आपतित । 

(११) वाजपेययǒः 
वाजपेययǒः सोमयǒिवशेषः । अिưʼोमादीनां सɑसं̾थसोमयǒानां Ůकृितः Ǜोितʼोमयǒः । पुनरेव 

अिưʼोमयǒः उƉादीनां षट्संƥकानां सोमयǒानां Ůकृितः । सɑसं̾थसोमयǒेषु वाजपेययǒः षʿ̾थानं 
लभते । सोमयǒे सवनũयमनुʿीयते । तȅु Ůातःसवनम्, माȯिदनसवनम्, सायंसवनǠेित । 
वाजपेयसंǒकˑोũेण वाजपेययǒ˟ समाİɑवशात् यǒोऽयं सं̾थाȶगŊतŝपेण गǻते । सवनामकः 
यǒमȯेऽिप अ˟ यǒ˟ गणना ̊ʴते । बहवः सİȶ यǒ˟ा˟ इितकतŊʩबŠलʩापाराः । 
वाजपेययǒ˟ साŲाǛŮाİɑरेव फलȕेन क̵ɗते । राजसूययǒ˟ यथा राǛŮाİɑः, तथा वाजपेययǒ˟ 
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सावŊभौमसाŲाǛŮाİɑरेव यǒफलȕेन मीमांसकैः िनधाŊयते । यǒ˟ा˟ वाजपेय-कुŜवाजपेयŝपेण 
Ȫैिवȯं भवित । 

(१२) पǠमहायǒाः 
पǠमहायǒाः बृहदारǻकोपिनषिद उपासनाŮसǀेन उप̾थािपताः । एतेषां पǠमहायǒानां 

पूणाŊवयविववरणं शतपथमाȯİȽने एकादशकाǷे तृतीयŮपाठके अʼमŰा˦णे नवसु कİǷकासु Ůदȅम् 
। एते िह पǠमहायǒाः यावǍीवमनुʿेयाः । एतेषामनुʿाने ऋİȕजः नापेƙȶे । शतपथŰा˦णे एते िह 
महायǒाः महासũŝपेणािप उİʟİखताः । इमािन कमाŊिण गृ˨ोƅािन वैवािहकाưौ सɼाȨािन । 
यावǍीवमनुʿेयȕात्  होũादीनां ऋİȕजाम् अनपेƗȕात् च महǅɨ˟ यǒशɨेन सũशɨेन च संयोगः 
ˑुȑथŊकȕेन गौणȕेन च ताȋयाŊवहः । एते िह पǒमहायǒा एवंŢमेण उİʟİखताः शतपथŰा˦णे -- 
भूतयǒः, मनुˈयǒः, िपतृयǒः, देवयǒः, Ű˦यǒ इित ।  “भूतानां तृİɑकरो यǒः भूतयǒः ।” “इदं भूतेɷ” 
इित संक̵ɗ Ůȑहं यत् “भूतेɷो बिलहरणम्” तथा तेनैव बिलहरणेन एवमुƅम् “भूतयǒम्” सʄक् पुŜषः 
Ůाɓोित । भूताɊुिȞʴ बिलहरणमेव भूतयǒ इȑथŊः । मनुˈानुिȞʴ “आ उदकपाũात्” उदकपूįरतं पाũम् 
यत् तत् उदपाũम् उदकपाũाविध यत् ओदनािदकं दȨात् स मनुˈयǒ इȑथŊः । िपतॄन् उिȞʴ Ůȑहं 
सदाचारेण अɄािदकम् उदपाũपयŊȶं दȨात् इित यत् स िपतृयǒ इȑथŊः । Ůȑहं ˢाहाकारेण देवान् 
उिȞʴ यत् काʿपयŊȶं हिवः दȨात् स देवयǒ इȑथŊः । इȈं Ůȑहं भूतयǒः मनुˈयǒः िपतृयǒः देवयǒ 
इित  चȕारो महायǒाः अनुʿेयाः । एतेषां Ůितपादनानȶरं शतपथŰा˦णे Ű˦यǒ˟ वैशȨेन िववरणं 
Ůदȅम् । संƗेपतˑु Ű˦णो वेद˟ अȯयनमȯापनं च Ű˦यǒः । त˟ देविषŊिपतॄगणतृİɑकरȕात्     
यǒȕम् । “ˢाȯायो वै Ű˦यǒः ।” s शाखाȯयनं Ű˦यǒ इȑथोऽिप युǛते । Ű˦यǒयाजी िवȅेन पूणाŊम् 
इमां समŤां पृिथवी ंजयित । अथाŊत् योगƗेमेण सɼİȥʮ अतुलािभः संयुǛते । एतदेव Ű˦यǒˢाȯाय˟ 
फलिमित शतपथŰा˦णतः अवगȶʩम् । 

पारˋरगृ˨सूũेषु एतेषां पǠमहायǒानां वणŊनमुपलɷते । िवंशितसंƥक˝ृितसंिहतासु 
संिहताचतुʼये पǠमहायǒानां िववरणमुपलɷते । एतेन मनुसंिहतायां याǒवʌसंिहतायां 
काȑायनसंिहतायां शङ्खसंिहतायां च पǠमहायǒिववरणं ū̽टंु पायŊते । याǒवʌ-संिहतायामाचाराȯाये 
गृह̾थधमŊŮकरणे पǠमहायǒा वैशȨेन Ůितपािदता । 

मनुसंिहतायाः तृतीयाȯाये पǠमहायǒानां िववरणम् एवं ŮदिशŊतमाˑे– 
“वैवािहकेऽưौ कुवŎत गृ˨ं कमŊ यथािविध । 

पǠयǒिवधानǠ पंİƅǠाɋािहकी ंगृही ॥”xx 
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“पǠसूना गृह̾थ˟ चुʟी पेषǻुपˋरः । 
कǷनी चोदकुʁʮ वȯते याˑु वाहयन् ।”xxi 

“तासां Ţमेण सवाŊसां िनʺृȑथō महिषŊिभः । 
पǠ Ƒɑा महायǒाः Ůȑहं गृहमेिधनाम् ॥xxii 

“अȯापनं Ű˦यǒः िपतृयǒˑु तपŊणम् । 
होमो दैवो बिलभŗतो नृयǒोऽितिथपूजनम् ॥”xxiii 
“पǠैतान् यो महायǒान् न हापयित शİƅतः । 
स गृहेऽिप वसिɄȑं सूनादोषैनŊ िलɗते ॥”xxiv 

“देवताितिथभृȑानां िपतॄणामाȏनʮ यः । 
न िनवŊपित पǠानामुǆसन् न स जीवित ॥”xxv 

अŠतǠ ŠतǠैव तथा ŮŠतमेव च । 
Űा˦ं Šतं ŮािशतǠ पǠ यǒान् ŮचƗते ॥”xxvi 
“जपोऽŠतो Šतो होमः ŮŠतो भौितको बिलः । 

Űा˦ं Šतं िदजा̑ųाǄ Ůािशतं िपतृतपŊणम् ॥”xxvii 
“ˢाȯाये िनȑयुƅः ̾थाȞैवे चैवेह कमŊिण । 

दैवकमŊिण युƅो िह िवभȅŎदं चराचरम् ॥”xxviii 
 

याǒवʌ˝ृतौ पिठता पǠमहायǒाः  
“बिलकमŊˢधाहोमˢाȯायाितिथसİǿयाः । 
भूतिपũमरŰ˦मनुˈाणां महामखाः ॥”xxix 

 
“बलीȑािद । बिलकमŊ भूतयǒः । ˢधा िपतृयǒः । होमो देवयǒः । ˢाȯायो Ű˦यǒः । 

अितिथसİǿया मनुˈयǒः । एते पǠ महायǒा अहरहः कतŊʩा िनȑȕात् । यȋुनरेषां फलŵवणं तदेषां 
पावनȕƥापनाथŊ न काʄȕŮितपादनाय ।”xxx 

काȑायन˝ृतौ पǠमहायǒिववरणम्  

“पǠानामथ सũाणां महतामुǉते िविधः । 
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यैįर̽ǩा सततं िवŮः Ůाɓुयात् सȧ शाʷतम् ॥”xxxi 
“देवभूतिपतृŰ˦मनुˈाणामनुŢमात् । 

महासũािण जानीयात् त एवेह महामखाः ॥”xxxii 
“अȯापनं Ű˦यǒः िपतृयǒˑु तपŊणम् ’। 

हौमो दैवो बिलभŗतो नृयǒोऽितिथपूजनम् ॥”xxxiii 
“ŵाȠं वा िपतृयǒः ˟ात् िपȒो बिलरथािप वा । 
यʮ ŵुितजपः Ůोƅो Ű˦यǒः स वोǉते ॥”xxxiv 

 
शङ्ख˝ृतौ पǠमहायǒŮसǀो यथा – 

“पǠसूना गृह̾थ˟ चूʟी पेषǻुपˋरः । 
कǷनी चोदकुʁʮ त˟ पाप˟ शाȶये ॥”xxxv 

“पǠयǒिवधानǠ गृही िनȑं न हापयेत् । 
पǠयǒिवधानेन तȋापं त˟ नʴित ॥”xxxvi 

देवयǒो भूतयǒः िपतृयǒˑथैव च । 
Ű˦यǒो नृयǒʮ पǠ यǒाः ŮकीितŊताः ॥”xxxvii 

“होमो दैवो बिलभŗतः िपȒः िपǷिŢया ˝ृतः । 
ˢाȯायो Ű˦यǒʮ नृयǒोऽितिथपूजनम् ॥”xxxviii 

 
पǠमहायǒाः पǠमहासũािण वा यािǒकमीमांसािसȠाȶिवलƗणािन । यǒमीमांसािसȠाȶानुसारेण 

यǒानुʿाने यजमानः ऋİȕजः ūʩं देवता यǒाưयʮ अपेƙȶे । देवतोȞेशेन ūʩȑागः ŵुितिविहतŮिŢयया 
Ůदीɑे गाहŊपȑाȨिưषु सɼȨते । नेयं ŮिŢया पǠमहायǒेषु अनुसृता भवित । परȶु केवलं देवयǒे एव 
होमपȠितिवŊिधपूवŊकं समादीयते । 

वˑुतˑु पǠˢेव पूवŖƅेषु महायǒेषु यǒशɨŮयोगः यǒसा̊ʴात् गौण एव ।  यािǒकमीमांसानये 
देवानुिȞʴ गाहŊपȑािदषु ŵौतािưषु ūʩȑागः यǒशɨेन पįरभािषतः ।  आɻाय˟ िŢयाथŊȕादũ 
यǒानुʿाने ȑागो िह िŢयाˢŝपभूतः पǠमहायǒेषु अिप सामाɊतः पशुपƙािदभूताɊुिȞʴ 
अɄदानाȏकȑागŝपकमŊ भूतयǒनाɻा िसȠम् । एवमेव मनुˈयǒे अितिथŝपमनुˈानुिȞʴ अɄदानं, 
िपतृयǒे िपतृपुŜषाणां तृİɑकरȕेन तानुिȞʴ अɄदानं, देवयǒे वैʷदेवािददेवानुिȞʴ अɄदानं िŢयते । 
अतएव पǠयǒाः देवतोȞेशेन ūʩȑागŝपयǒसा̊ʴं भजȶे । ˢाȯायŝपवेद˟ अȯयनम् 
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अȯापनǠ अȯयनाȯापनिŢयासाȯम् । अȯापनिŢयायाǠ पाठदानमिभमतम् । अȯयनिŢया 
ǒानाधाराȏकं ˢाȏानमुिȞʴ आȏिन पाठजɊिŢयाफलŝपǒानजनकȕेनािभŮेता । एवं न केवलं 
देवयǒे देवानुिȞʴūʩȑागŝपयǒसा̊ʴम्, अिप तु भूतयǒ-मनुˈयǒ-िपतृयǒ-Ű˦यǒेˉिप 
मीमांसानयिसȠयǒलƗण˟ यथाथŊतः अननुगमेऽिप सा̊ʴसɾɀयोगेन यǒȕिसȠौ न कािप हािनः । 
शतपथŰा˦णे संिहतासु च Ű˦यǒ˟ सुमहȅाȋयō  गौरवǠ अǀीकृतम् । ˢाȯायŝपवेद˟ अȯयनम् 
अȯापनǠ Ű˦यǒः । यǒमीमांसायामिप वेदमȸिविनयोगपƗे वेदमȸभाग˟ समŤ˟ कृȗाया वा 
वेदसंिहताया आɻातŢमेणैव जपः अथाŊत् पाठः सामाɊिविनयोगशɨेन पįरभािषतो भवित । मȸभाग˟ैव 
ʩाƥानमूलकांशो Űा˦णशɨशİɨतः । Űा˦णादेव ŮादुभŊवİȶ आरǻकम्   उपिनषदʮेित । अतʮ 
वेदʩाƥानाथō Ůजायȶे षट् वेदाǀािन । अ˝ादेव कारणात् पǠमहायǒेषु Ű˦यǒ˟ सवŊमहȇं 
सʄगुपपȨते । त˝ात् च Űा˦णे ˝ृितŤȺेषु च Ű˦यǒ˟ वैशȨेन पृथƅया Ůितपादनमुपलɷते । अिप 
च शतपथमाȯİȽनŰा˦णे बृहदारǻकोपिनषिद च पǠमहायǒानां समुप̾थापनं 
मीमांसकमतसʃतयǒलƗणेन मुƥतः अनİɋतमिप पǠमहायǒानां मीमांसानयिसȠयǒानामिप उभयेषां 
िचȅशुİȠकरȕेन उपासनाȪारेण Ű˦िवȨाया आरादुपकारकȕेन उपयोगसाʄं िव˙ʼं Ůितभाित । अतः 
पǠमहायǒानां बृहदारǻकोपिनषिद उप̾थापनिववरणŮसǀः युİƅयुƅ एवेित िदक् । 

(१३) िपǷिपतृयǒः 
िपǷिपतृयǒ इिʼयǒेषु अȶभŊवित । िपǷयुƅः िपतृयǒ इित िवŤहे िपǷिपतृयǒपदं सɼȨते । 

होमानȶरं िपतॄन् उिȞʴ िपǷदानिवधानात् िपǷिपतृयǒ नाम साथŊकं भवित । अमाव˟ायां सायंकाले 
यǒोऽयमनुʿेयः । चातुमाŊ˟ेिʼयागे साकमेधपवाŊȶगŊतः िपतृयǒो महािपतृयǒो वेित नाɻा ŮिसȠः किʮद् 
यागः वतŊते । अमाव˟ायामनुʿेयिपǷिपतृयǒादयं िभȨते । दिƗणािưमािŵȑ िपतृयǒसɾɀीिन 
सवŊकमाŊिण अनुʿेयािन िपतृयǒे हिव˓यं पुरोडाशः, űʼयवाः, पयसा िमिŵतािन भिजŊतयवचूणाŊिन चेित । 
सोमः िपतृमान्, िपतरो विहषŊदः, िपतरोऽिưˉाȅा इित Ţमेण देवताः । अũ यागे यजमानः िपǷũयं िनमाŊय 
िपतृिपतामहŮिपतामहेɷ तान् िपǷान् यथावद् दȨात् । एवमɊेऽिप सİȶ वहवः ʩापाराः येषामिप 
अनुʿानं यथािविहतं कतŊʩम् । िपǷिपतृयǒेन सह अनुʿानपȠितगतं सा̊ʴमİˑ Ɠिचत् Ɠिचत् अ˟ 
याग˟ । नामतोऽिप िपǷशɨं िवहाय यागयोरनयोः सा̊ʴं वतŊते ।  

(१४) वैʷानरेिʼयǒः 
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यǒोऽयम् इिʼषु अȶभŊवित । इिʼŝपȕात् वैʷानरयǒे चȕार एव भवİȶ ऋİȕजः । वैʷानरेिʼयागे 
वैʷानरः Ůधानदेवता । पुरोडाशः चŜʮ आŠितūʩम् । पूिणŊमायां वैʷदेवपवŊणोऽनुʿानात् Ůाक् चतुदŊʴां 
वैʷानरपावŊनेिʼरनुʿेया । इिʼįरयं कमाŊरʁ- योƶतासɼािदका । अũेʼौ वैʷानरः पजŊɊʮ देवते । 
अिưचयनŮसǀे वैʷानरयǒ˟ अİˑ उपयोगः । अिưचयने िचȑोऽिưराहवनीयो भवित । िचतेŜपįर 
गाहŊपȑोऽिưरिप भवित । तũ आहवनीयाưौ कांʮन होमान् पूणाŊŠितं च Šȕा वैʷानरेिʼरनुʿीयते । 

वैʷानरः अिưदेवतायाः िविशʼं नाम । िवʷेषु नरेषु जीवेषु वा Ůािणनां देहमािŵȑ 
Ůाणापानसमायुƅŝपेण अɄपाचकȕेन चैतɊसɼादकȕेन वा सोऽयमिưः ŮिसȠः । 

(१५) दवŎहोमयǒः 
दवŎहोम अिưहोũ˟ैव नामाȶरम् । िवशेषेण िविशʼवैिश̽Ǩेण समायुƅʮ । दवŎिनʿʩापारिविशʼ- 

वैिश̽Ǩमालƙ होमेन संयोगात्  दवŎहोम इित संǒा िन˃Ȩते । अिưहोũे ये खलु ʩापाराः 
मȸाद्युǄारणपूवŊमनुʿीयȶे  सायंŮातः उिदते अनुिदते च सिवतįर ते सवŊ एव दवŎहोमेऽिप । अतः 
काȑायनŵौतसूũे दवŎहोमशɨेन अिưहोũमेव संगृहीतिमित बोȠʩम् ।  

आचायाŊणां दवŎहोमिवषयको मतभेद इह Ůˑूयते । बोधायनगृ˨सूũे दवŎहोमं Ůकृȑोƅम् – 

“आघारं Ůकृितं Ůाह दवŎहोम˟ बादįरः । 

 अिưहोũं तथाũेयः काशकृȗ˔पूवŊताम् ॥” इित । (१/४/४४) 

अनेन वचनेन बादįरमते दवŎहोम˟ आघारः Ůकृितः, आũेयमते अिưहोũम् । अथाŊद् दवŎहोमो 
िवकृितŝपः ।’ काशकृȗˑु दवŎहोम˟ अपूवŊतामाह अथाŊɄ स ŮकृितनŊ िवकृितः । इदमेव साɽितकानां 
मीमांसकानां मतम् ।”xxxix 

(१६) सवŊमेधयǒः 
सवŊमेधाƥŢतुरिप सोमयǒिवशेष एव । चतुİ˓ंशिȞनसाȯोऽयं Ţतुः । आहवनीयाưौ यǒोऽयं 

कतŊʩः । आʷमेिधकः पौŜषमेिधकः सुȑावत् अनुʿानकायŊम् । अũािप अजािदिभः पशुिभः यǒाः अनुʿेयाः 
। पुŜषमेधवत् सवŊमेधेऽिप मनुˈाणां िहंसा कथमिप न िविहता । सवŊमेधशɨेन सवőषाम् एव Ůािणनाम् 
अजािदपशूनां मनुˈाणाǠ Ťहणं भवित । अजािदपशूनाम् आलʁनािदकमŊणां िसȠȕेऽिप मनुˈाणां 
िहंसनं मारणिवशसनािदकं पुŜषमेधे सवŊमेधे च कथमिप सवőषु वेदेषु ŵौतसूũेषु वेदिवदुषां  सवŊथा 
अनिभमतम् । 
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(१७) राजसूययǒः 
राजसूययǒोऽयं राǛे अिभिषƅेन Ɨिũयेण अनुʿेयः । अũ राजसूयŢतौ इिʼपशुसोमयǒानां 

समŮाधाɊम् । संवȖरसाȯोऽयं Ţतुः । यǒ˟ा˟ फाʎुनशुƑŮितपिद आरʁो भवित । 
अिưʼोमसं̾थाको यǒोऽयम् अİ˝न् Ţतौ सहŷं गावः दिƗणा भवİȶ । अũ यǒे चŜ-पुरोडाश 
दिधŮभृितकं आŠितūʩं भवित । राजसूययǒेन अिभिषƅः Ɨिũयो भवित राजा । राजानं सूते उȋादयित 
इित राजसूयः। उƅǠ शतपथŰा˦णे ‘राजा वै राजसूयेते̽ǩा भवित ।’ ‘राजा वै’ िनिदŊʼभूिमखǷ˟ 
सावŊभौमोऽिधपितः ।  

उपįरविणŊतयǒिववरणŮसǀेन अ˝ािभः यǒतȇपįरचयिवषयकŤȺा केचन पिठताः । ŤȺकताŊरो िह 
Ůाचीना अवाŊचीनाʮेित । Űा˦णािन ŵौतसूũािणचेित कािनचन यǒतȇˢŝपिवǒानाथŊम् अधीतािन । एतेषां 
ŤȺानां पाठात् उपįरʿात् समुपविणŊतं यǒतȇसारसंकलनम् । अतो यǒिववरणे साƗात् शɨतः परɼरया 
च अधीतŤȺानां Ůभावः कथमिप अपविदतंु न शƐते । अधˑात् समुİʟƥते अनुशीिलतŤȺसूची --- 

 ‘ऎतरेयŰा˦णम्’; (भागȪयोपेतम्,सायणाचायŊिवरिचतभाˈसमेतम्), सɼादकः - 
काशीनाथशा˓ीआगाशे;  Ůकाशकः-आनȽाŵमसं̾था, पुणे - ४११००२,१९७७ ţीʼाɨः। 

 ‘तैिȅरीयŰा˦णम्’; (भागũयोपेतम्), सायणाचायŊिवरिचतभाˈसमेतम्, सɼादकः -Ůो. 
पु˃ेȾकुमार; Ůकाशकः–नागŮकाशनं, जबाहरनगरं,िदʟी-१२०००७,१९९८ţीʼाɨः। 

 ‘शतपथŰा˦णम्’; (भागपǠाȏकम्), सायणाचायŊिवरिचतभाˈसमेतम्, सɼादकः-- 
बŠिभिवŊȪİȥपįरशोिधतम् ;  Ůकाशकः–नागŮकाशकःजबाहरनगरं, िदʟी-११००००७, 
१९९०ţीʼाɨः। 

 ‘ता̜ǰमहाŰा˦णम्’; (भागȪयोपेतम्) ŵीआनȽचȾवेदाȶवागीशेन पįरशोिधतम्, 
राि Ō̓ यसंˋृतसं̾थानं, नई िदʟी, २००३ ţीʼाɨः । 

 ‘गोपथŰा˦णम्’; , तारकनाथअिधकारी, वेदिवȨाकेȾम्, रवीȾभारती िवʷिवȨालयः, 
किलकाता , ŮथमŮकाशः – १९९९, 

 ‘आʷलायनŵौतसूũम्’; रामनारायणिवȨारȉसɼािदतम्, एिशयािटकसोसाइिट, किलकाता- 
१६, १९८९ ţीʼाɨः  । 

 ‘आपˑɾयǒपįरभाषासूũम्’; सɼािदका+अȯािपका ड. इȾाणीदȅ, 
संˋृतपुˑकभाǷार, किलकाता – ६, १९९३ ţीʼाɨः   । 
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 ‘मीमांसाशावरभाˈम्’; (Ůथमभागः) युिधिʼरमीमांसकसɼािदतम्, Ůकाशकः – 
रामलालकपूरटŌ ʼ बहालगढः(हरयाणा) १९८७ ţीʼाɨः । 

  ‘यǒ-कथा’; ŤȺकारः – रामेȾसुȽरिũवेदी; Ůकाशकः – Ůाचीपाİɰकेशन, किलकाता -
७००००१, १४०२ वǀाɨः। 

 ‘यǒतȇŮकाशः’; महामहोपाȯायŵीिचɄˢािमशाİ˓पादैिवŊरिचतः, सɼादकः – पं. पी. एन्. 
पǥािभरामशा˓ी, मोितलालबनारसीदासः, िदʟी, १९९२ ţीʼाɨः । 

 ‘वैिदकयǒः’; अमरकुमारचǥोपाȯायिवरिचतः, Ůकाशकः – संˋृतपुˑकभाǷारः, किल – 
६, १४११ वǀाɨः । 

 ‘रघुवंशम्’; महाकिवकािलदासकृतम्, मİʟनाथकृतसǣीवनीʩाƥासिहतं,  सɼादकः + 
Ůकाशकः ŵीजीवानȽिवȨासागरः, नवमसंˋरणम्,  िţʼाɨः – १९०२ ।  

 ‘वेदेरपįरचय’;  ड. योगीराजवसुिवरिचतः, फामाŊ केएलएम Ůाइभेट िलिमटेड, किल – ९, 
२००९ ţीʼाɨः । 

वेदिवǒानधाराŢमेण समुद्भूतासु उपिनषȖु आलोǉमानासु छाȽोƶोपिनषद् बृहदारǻकोपिनषद् 
च Ǜेʿȕं ŵेʿȕं च समिधगǅतः । यǒतȇिवǒान˟ उपासनातȇिवȨायाʮ 
Ůाितभािसकʩावहाįरकसȅासȑामतीȑ पारमािथŊकसȑˢŝपभूतŰ˦ावगतौ सहायकŝपेण 
सुसǀितपूवŊकसमɋयसाधनेन च पर˙रयोƶसɾɀा-िवʺरणेन उपिनषद्-युगले आȏतȇŮितपादनं 
सरलसुगमतया िव˙ʼं Ůितभाित । अतो छाȽोƶोपिनषिद बृहदारǻकोपिनषिद चोभयोरेव उǽषŊकाʿा 
दाशŊिनकजगित  न केनािप अपलिपतंु शƐते । एतावान्  िह तौलिनकिवचार˟ पįरणामफलिमित 
िवचारणीयम् । 

चेतनाचेतनाȏकिवʷसȅाया ʩावहाįरकपारमािथŊकभावः वेदाȶिसȠाȶे उपलɷते ।  
जगǍीवयोʩावहाįरकसȅािनŝपणावसरे िनȑ-शुȠ-बुȠ-मुƅˢभाव˟ िनगुŊण˟ािप Ű˦णः 
जगǍɉािदकारणतः ʩावहाįरकसȅािनŝपकं तट̾थलƗणं वैयािसकŰ˦सूũे सʄगुपपािदतम् । तथा च 
पारमषŊसूũम् ‘जɉाȨ˟ यतः।’ इित । xl  छाȽोƶोपिनषिद बृहदारǻकोपिनषिद च 
ʩावहाįरकजगȖȅामǀीकृȑैव Ű˦णः पारमािथŊकसȑिवǒाने िवचारः ŮवतŊते । ʩावहाįरकं जगत् 
जीवाजीवाȏकम् । अǒानिवजृİʁतमिप ʩावहाįरकं जगत् पुŜषाथŊकािमनां तथा 
परमपुŜषाथŊभूतमुƥˢŝप- िनगुŊणŰ˦िजǒासूनामुभयेषामेव आŵयभूतम् । धमाŊथŊकामा गृह̾थजीवानां 
सममेव सेʩाः । मोƗािथŊनां यतीनां सɅािसनामिप इह जगित पाǠभौितकशरीरधाįरणां ŮारɩƗयकाįरणां 
जɉतः आȑİȶकदेहȑागपयŊȶं िवʷजगिददं सȑतयैव  अनुभूयते । जगिȪषयकानुभवः 
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साƗाद्ǒानेİȾयŮतीितसाȯʩवहाįरकदशायामुǅेȅंु कदािप न शƐते । तथािप Ű˦साƗǽारात् 
ŮाƳवीयʩाकृताʩकृतʩवहाįरकजगȖȅा Ű˦साƗाǽारेण जीव˟ मोƗािथŊनः परमे Ű˦िण लीनतायां 
तȖमकालमेव एकाȶतोऽȑȶतʮेित िवलुɗते । जीव˟ बȠदशायामेव ʩावहाįरकसȅा ˢाभािवकी । 
तदानी ंजीवाजीवाȏकं जगिȪिचũतया शोभते । 

 संसारोऽयमतीव िविचũः । िविचũेऽİ˝न् संसारे वणाŊŵमािदिवभƅः समाजः वतŊते । तũ तदधीशः 
राजा । सुखदुःखबŠलः मानवसमाजः िविचũŮाणभृतां जडाȏकिविचũपदाथाŊनाǠ समवायेन 
भोƶभोƅृȕसɾɀेन Ůवहनशीलः । आȨȶम˟ को िह िवǒातंु शƋुयात् । जगȑİ˝न् वतŊमानाः जीवाः 
वैǒािनक̊̽Ǩा आȯाİȏकदाशŊिनक̊̽Ǩा च जगȅȇं ˢŝपतः आिवʺतुŊमीहȶे । रा Ō̓ नीित-
समाजनीित-दǷनीित-अथŊनीितŮमुखनीȑािदकं मानवसमाजं सǠालयित । िगįरसमुūारǻ-
जनपदवेिʼता इȑम˝ाकं धरणी । आकाश̾थवायुमागŔʮ भूिमभाग˟ उपįर̾थलं पįरवेिʼतम् । 
पǠभूतŮभावजमृिȅकाजलतापालोकŮभृितिभः मानवजीवनधारा िनȑं Ůचलित । जɉŮयाणयोरȶराले 
सुखदुःखमयिविचũभोगसɼिȅः सʁवित जीवानािमह । एतद् िविचũं िचũं छाȽोƶोपिनषिद 
बृहदारǻकोपिनषिदच वैदाİȶकदाशŊिनक̊िʼतः तुǅȕेन गृहीȕा 
परमाथŊभूतŰ˦िवǒानसाधनसमकालमेव अिभǒतालɩʩावहाįरक̊̽Ǩािलİखतम् । 

अȷटीका : 
1A History of Indian Literature (volume one) A New Authoritative Translation From Original 
German By V. SrinivasaSarma, MLBD – Delhi , year – 1996,    P -218 
1छा. उ. शा. भा. – ४/१६/१ (अनु. १) । 
1ऎतरेयŰा˦णम् – १४/२ । 
1ऎ. Űा.  -- ४९/७ । 
1शुƑयजुवőदः – १/१ ।  
1शतपथŰा˦णम् – १/७/१/५  । 
1माȯİȽनशतपथŰा˦णम् – ५/१/१/१२ । 
1 तदेव - ५/१/१/१३ । 
1तदेव  - ५/१/१/१४ । 
1तदेव  - १३/१/४/३ । 
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1ŵीमȪाʝीिकरामायणम्उȅरकाǷम्, ९२ सगŊ, ʶोकसंƥा – ९ । 
1महाभारतम् , आʷमेिधकपवŊिण तृतीयोऽȯायः, ʶोकसंƥा – ८ । 
1तदेव – ९ । 
1 तदेव – १० । 
1 तदेव – ११ । 
1 तदेव – १७ । 
1कािलदासिवरिचतः रघुवंशम्,   ४/८६ । 
1 तदेव -- ५/१ ।  
1मनु˝ृितः -- ३/६७ । 
1 तदेव --   ३/६८ । 
1 तदेव --  ३/६९ । 
1 तदेव --  ३/७० । 
1 तदेव -- ३/७१ । 
1 तदेव -- ३/७२ । 
1 तदेव -- ३/७३ । 
1 तदेव -- ३/७४ । 
1 तदेव --  ३/७५ । 
1याǒवʌ˝ृतौ आचाराȯाये  गृह̾थधमŊŮकरणे ʶोकसंƥा – १०२ । 
1याǒवʌ˝ृतौ आचाराȯाये  गृह̾थधमŊŮकरणे िमताƗरा टीका,  ʶोकसंƥा – १०२ ।  
1काȑायन˝ृतौ ũयोदशे खǷे ʶोकसंƥा – १ । 
1तदेव – २ । 
1तदेव – ३ । 
1 तदेव – ४ । 
1शङ्ख˝ृतौ पǠमोऽȯाये ʶोकसंƥा – १ । 
1तदेव – २ । 
1तदेव – ३ । 
1तदेव – ४ । 
1युिधिʼरमीमांसािवरिचते मीमांसाशाबरभाˈे(Ůथमभागे) शा˓ावतार-मीमांसािवभागे   १२७  संƥे पृʿे 
वतŊते । 
1Ű. सू.– १/१/२ । 
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“PROBLEMS OF MAINTAINING HEALTH AND HYGIENE IN THE SCHOOL”- 
AN ANALYTICAL STUDY 

Uttam Kumar Das 
Assistant Professor (Physics) 

C.T.E. Kumarghat. 
INTRODUCTION: 

According to Goutam Buddha “To enjoy good health, to bring true happiness to one’s 
family, to bring peace to all, one must first discipline and control one’s own mind. If a man can 
control his mind he can find the way to Enlightenment, all wisdom and virtue will naturally 
come to him.’’ Health education plays an important role in the community hygiene. To prevent 
illness and have positive health attitude, correct and complete knowledge of health is necessary. 
Health is cleanliness against diseases, whether contagious or self -generated. In this we will 
discuss the actual meaning of health can be achieved through sanitary habits and healthy way 
of living. Health is a positive state of well being. Health as define by the World Health 
Organization (WHO), is “a state of complete physical, mental and social well-being and not 
merely the absence of disease or infirmity.’’ If a person is disease free or in a good physical 
state, but under stress, tension, greed etc. then that person is not considered as a healthy person. 
Hence, in addition to physical health, we must consider the mental and emotional health also, 
only then spiritual and social health can be achieved and man can progress forward for the well 
being of the society. Health is freedom from disease and sickness without, health, we cannot 
do any work and we cannot improve in life. So, health is the primary need for every one of us. 
To keep our health well, we should obey the laws of hygiene. Food, exercise, rest and sleep, 
air and light, punctuality and peace of mind are the primary conditions for good health. We 
should be punctual in all our daily duties. Labour must be followed by rest. There is an old 
saying... “Early to bed and early to rise Makes a man healthy, wealthy and wise’’ Hygiene is 
defined as the science and art of preserving and improving health. The purpose of hygiene is 
to allow man to live in healthy relationship with his environment. It deals both with an 
individual and a community as a whole. In order to be healthy one must realize that hygiene 
and sanitation play a very important role. National Sample Survey Office (NSSO) conducted a 
survey in 2012, which has underlined the abysmal state and sanitation in the country, 
particularly in rural India. According to this survey, only 32% of rural household have their 
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own toilets and that less than half of India households have a toilet at home. Poor sanitation 
impairs the health leading to high rates of malnutrition and productivity losses. Indian’s 
sanitation deficit leads to losses worth roughly 6% of its Gross Domestic Product (GPD) 
according to World Bank estimates by raising the disease burden in the country. Children are 
affected more than adults as the rampant spread of diseases nutrients there by stunting their 
growth. This unhygienic environment is due to India’s historic neglect of public health services. 
About 48% of children in India are suffering from some degree of malnutrition. According to 
the UNICEF, water-borne diseases such as diarrhoea and respiratory infections are the number 
one cause for child deaths in India. Children weakened by frequent diarrhoea episodes are more 
vulnerable to malnutrition and opportunistic infections such as pneumonia. With 44% mothers 
disposing their children’s faeces in the open there is a very high risk of microbial contamination 
(bacteria, viruses, amoeba) of water which causes diarrhoea in children. Also diarrhoea and 
worm infection are two major health conditions that effect. Schools, not only impart 
knowledge, but also play a major role in shaping the personality of an individual. What a 
student learns in school is not just confined to the four walls of a class room, but the whole 
school environment is a source of knowledge. Apart from knowledge, a student learns 
cleanliness, good behaviour, and maintains a good hygiene etc. therefore, it is important for a 
school to maintain a healthy environment atmosphere. 
STATEMENT OF THE PROBLEMS: 
The problem of the study is integral part of our life and it’s the big concern of our society. 
Maintaining cleanliness in school premises is a obligation of learners, teachers and the people 
involve with the institution. We cannot deny the importance of maintaining cleanliness in the 
school as it is matter about the health of our next generation society builders that is students, 
health of teacher, health of community and so on. Therefore considering its importance several 
tips and instructions should be given to students in order to make healthy society and 
prosperous future. 
The schools often suffer from:- 
➢ Non-existence or insufficient, water supply , sanitation and hand washing facilities ;  

➢ Broken, dirty and unsafe water supply, sanitation and hand washing facilities;  
➢ Toilets or latrines that are not adopted to the needs of children, in particular girls ;  
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➢ Children with poor and hand-washing habits and practices;  

➢ Non-existence or irrelevant health and hygiene education;  

➢ Unhealthy and dirty class room and school compound. 
 The poor health of children affects their ability to learn and there for influences their prospects 
in life. Basically this means that children with heavy worm infections begin at a disadvantage 
and have a slower start in the learning process. This children have only a few years of 
opportunities to benefits formal education. 
OBJECTIVES OF THE STUDY: 
The main objective of the study was undertaken the following one of the main problem faced 
by the school children are as follow: 
 1. To clearly identify problems related to hygiene.   
2. To identify waste improved or maintain good hygienic practices.  
3. To anticipate the waste of the problem solution based on appropriate and living situation.  
4. To identify personal hygiene and sanitation practices and need to improved and maintained 
them.  
5. To recognise the need of others interns of hygiene and sanitation practices. 
SIGNIFICANCE OF THE STUDY: 

The main and important source of hygiene is cleanliness that is necessary for good 
health. It is the most important hygiene habit for the good health. Dirt spreads diseases because 
germs include in it. They move about with the dust in the air, so a dirty man is easily attacked 
with disease. Hygiene can be defined as the practice of certain habits to maintain a good health. 
It can be at the personal level and at the community level. Society includes the surrounding we 
live and other public places. A good environment has a great impact in the physical mental 
condition of a individual. The untidy and improper way of disposal of waste in public places 
leads to unhealthy conditions. These lead to uncontrolled growth of rodents and disease causing 
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and carrying microbes and make us ill. Hence social hygiene is a important as personal hygiene. 
Maintaining hygiene practice helps to reduce the risks of ill health, but equally important how 
we and others perceive ourselves and can influence our levels of confidence and self-esteem 
which can affect many aspects of our lives. School hygiene and sanitation are especially 
important because children spend a great deal of time at school and they need a healthy 
environment to learn and grow physically , mentally ,sanitary inspection of public institutions 
is a method for identifying hygiene and sanitation problems. Hygiene is an essential component 
of healthy living; In fact hygiene is integral to achieving good health and preventing disease 
and infection. 
METHODOLOGY OF THE STUDY: 
In this topic Health and Hygiene we have collect the sample surveys were Conduct – 
(i) Health and Hygiene survey in the school.  
(ii)  Data collection. 
HEALTH AND HYGIENE SURVEY IN THE SCHOOL 

The survey was done on November 2018. The school survey was conducted to get the 
information about the health hygiene condition among the students and their family members, 
and health care information about both the students and their family and their awareness with 
respect to the health care facility in their school and villages. Health care providers, health care 
programs that are carried out in the school to give health care education. 
              We visit two different schools and collect information. We ask the questions to 
individuals students – 
- It links what students learn with what they do. 
 - It links what students do in class with what they do at home. 
To establish role between personal hygiene and health in everyday life, particularly for 
students:- 
-Design and develop a questionnaire with key question related to personal hygiene like hand 
washing, bathing, using soap, nail frequency of keeping oneself clean. 
- Co-related type of illness with parameter of personal hygiene. 
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- Create awareness about personal hygiene measures to be taken and the manner in which 
these are to be adopted. 
DATA COLLECTION: 
At first we went to the school and we have discussed about our work in details and take the 
permission to the head master, and then we divided into two groups and enter the different 
classroom. We have taken 100 sample of questionnaire in our study. We went to class from six 
to eight to collect the information about their health and hygiene problems. So we find most of 
the students are good in health but few students are not well because of they do not maintain 
such type of activity in their daily life and careless about their health. We observe in some 
school there were no proper toilet, drinking water facility and medical care etc. 

TABLE-1 
CLASS VI DATA RESULT 

No. Question Positive 
response 

Negative 
response 

Total Average% 

1 Do you brush your teeth? 10 0 10 1000 
2 Is keeping your nails clean will help protect 

you against the spread of harmful bacteria? 
10 0 10 100 

3 Do you take bath every day? 10 0 10 100 
4 Keeping your clothes clean is it necessary? 10 0 10 100 
5 Coughing and sneezing can spread bacteria, 

viruses and parasites. Do to you believe it 
or not? 

10 0 10 100 

6 Do you have proper drinking water facility? 5 5 10 50 
7 Is regularly water tank clean or not? 8 2 10 80 
8 Is the toilet clean in your school? 6 4 10 60 
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Total Average %=107/150*100 
=71.33% 

In table no.1, in class VI, it is shown that after analysing the sample we got the average of 
health conscious among the students. And the negative response we got is 43 in total and 
positive response we got is 107 from the students. By calculating the average percentage of 
positive response, we found the result 71.33% 

TABLE: 2 
CLASS VII DATA RESULT 

9 Do you clean your classroom every day? 8 2 10 80 
10 Do your kitchen is clean every day? 2 8 10 20 
11 Do you wash your vegetables before you 

cook? 
10 0 10 100 

12 Do you clean or wash your utensils before 
and after use? 

8 2 10 80 

13 Is there any dustbin in your school? 2 8 10 20 
14 Do you have separate class for physical 

education in your school? 
0 10 10 0 

15 Do you have facilities for primary health 
care in your school? 

8 2 10 80 

  T=107 T=43 T=15
0 

 

No. Question Positive 
response 

Negative 
response 

Total Average% 

1 Do you brush your teeth? 8 2 10 80 
2 Is keeping your nails clean will help protect 

you against the spread of harmful bacteria? 
7 3 10 70 

3 Do you take bath every day? 10 0 10 100 
4 Keeping your clothes clean is it necessary? 7 3 10 70 
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Total Average%= 100/150*100 
=66.67% 

 
In table no.2, we repeated the same questionnaire as to that of class VI and we got the positive 
response that is 100 in total and negative response 50. The result we got from calculating the 
positive response is 66.67 

 
 
 

5 Coughing and sneezing can spread bacteria, 
viruses and parasites. Do to you believe it 

or not? 

6 4 10 60 

6 Do you have proper drinking water facility? 8 2 10 80 
7 Is regularly water tank clean or not? 3 7 10 30 
8 Is the toilet clean in your school? 2 8 10 20 
9 Do you clean your classroom every day? 8 2 10 80 
10 Do your kitchen is clean every day? 7 3 10 70 
11 Do you wash your vegetables before you 

cook? 
10 0 10 100 

12 Do you clean or wash your utensils before 
and after use? 

4 1 10 90 

13 Is there any dustbin in your school? 8 2 10 80 
14 Do you have separate class for physical 

education in your school? 
1 9 10 10 

15 Do you have facilities for primary health 
care in your school? 

6 4 10 60 

  T=100 T=50 
 

T=150  



63  

Ambedkar College Research Journal, Vol.  3, Year-2020    ISSN:657-2395-2350  

 
TABLE: 3 

CLASS VIII DATA RESULT 

No. Question Positive 
respons

e 

Negative 
response 

Total Average% 

1 Do you brush your teeth? 8 2 10 80 
2 Is keeping your nails clean will help 

protect you against the spread of 
harmful bacteria? 

8 2 10 80 

3 Do you take bath every day? 9 1 10 90 
4 Keeping your clothes clean is it 

necessary? 
7 3 10 70 

5 Coughing and sneezing can spread 
bacteria, viruses and parasites. Do to 

you believe it or not? 

9 1 10 90 

6 Do you have proper drinking water 
facility? 

7 3 10 70 

7 Is regularly water tank clean or not? 8 2 10 80 
8 Is the toilet clean in your school? 9 1 10 90 
9 Do you clean your classroom every day? 8 2 10 80 
10 Do your kitchen is clean every day? 10 0 10 100 
11 Do you wash your vegetables before 

you cook? 
10 0 10 100 

12 Do you clean or wash your utensils 
before and after use? 

9 1 10 90 

13 Is there any dustbin in your school? 8 2 10 80 
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Total 

Average % =126/150*100 
=84% 

In table no.3, in class VIII, the same questionnaire was repeated in the class and the positive 
response we got is 126 and the negative response is 24. The result we got by calculating the 
positive response is 84%. 

TABLE-4 
 

NO CLASS AVERAGE % 
1 VI 71.33 
2 VII 66.67 
3 VIII 84 

 
In table no.4 , the overall table, it shows that the highest percentage of health conscious is 
84% which is in class VIII and the lowest percentage we got in class VII that is 66.67 
FINDING OF THE STUDY 

This study was under taken to find out the knowledge and practice of the hygiene among 
the school students and also about the availability of sources related to health and hygiene in 
the school. The problem of maintaining health and hygiene in the family and school, the 
findings:- 
 • It was found that most of the students are knowledgeable about personal health and hygiene 
except few students.  
• Around 100 samples, majority of the students have faculty of drinking water and only few 
students do not have drinking water facility.  
• There are no separate toilets for boys and girls.  
• The toilets are not clean every day.  

14 Do you have separate class for physical 
education in your school? 

7 3 10 70 

15 Do you have facilities for primary health 
care in your school? 

9 1 10 90 

  T=126 T=24 T=15
0 
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• The toilets are made of pucca in the school.  
• Students are aware about washing their hands before eating and after toilet.  
• Students are also aware about washing their dishes or utensils before use and after use. 
• They are aware of maintaining cleanliness both in the school and in the school.  
• Water quality of the drinking water is not up to the mark.  
• The water tanks are not clean regularly.  
• There is a proper place available in the school for students to take midday-meal.  
• The type of quality used for cooking is a good quality of ingredients in the school. 
 • The mid-day-meal menus are sufficient to the student provided by the school.  
• The kitchen of the school is clean every day.  
• Dustbin is there in every classroom in the school. 
 • There is a proper place for throwing the garbage in the school.  
• In spite of having regular class, the schools provide separate class for physical education. 
 • There are facilities for primary health care in the school.  
• The dining rooms are clean every day. 
 • Students are aware of covering their mouth with their hands while coughing. 
CONCLUSION 
         As the analysis in this report have demonstrated, a wide array of factors influences a 
family’s health, and many entities in the community share responsibility for maintaining and 
improving its health and hygiene. Responsibility shared among many entities can easily 
become responsibility ignored or abandoned. Implementing and sustaining school-based 
healthy eating and physical activity policies and programs will make a powerful contribution 
toward a healthy future for students in the school and family.  
Contributing to the interest in health improvement and performance monitoring is a wider 
recognition that health embraces well-being as well as the absence of illness. For both the 
students and the families, health can be seen to depend not only on medical care but also on 
other factors including individual behaviour, physical activity and genetic makeup and social 
and economic conditions. 
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Abstract:  Every society promotes and functions for welfare of its citizens. But sometimes it 
appears, a particular segment of the society used to deprive socially, politically and 
economically in comparison to privileged sections. Keeping this discriminatory scenario, every 
state wants to ensure full freedom to its all citizens; so everyone can avail their rights properly. 
To eradicate this kind of uneven situation, every state especially in a democratic state like India 
always pledge for ensuring freedom and rights. Inspite of all efforts, the central or state 
government sometimes failed to fulfill the requirements of its people. Hence, government tries 
to make equilibrium in the society through introduction of various welfare schemes for the 
weaker sections of the society. The present paper intends to explore one welfare scheme 
introduced by the state government of Tripura that is called CCL (Child Care Leave) especially 
for women employees working under state government and its various aspects. 
Keywords: welfare schemes, freedom, rights, CCL, Tripura 
Introduction: 

The welfare schemes introduced by any government aimed at meet the necessities and 
demands of its people. The government tries to work for the betterment of the people; especially 
works for so called weaker sections of the society. Keeping this aim in view, every government 
takes positive steps. According to article 14 of Indian constitution, it is clearly mentioned that 
all are equal in the society. All the people must enjoy and exercise their rights equally to 
maintain equality in the society and follow the instructions of Indian constitution. The central 
government along with state governments working through welfare schemes for betterment of 
people. 
It is a matter of thinking that since time immemorial; women of Indian society have been 
depriving many ways. For proper emancipation of women, numbers of initiatives were taken 
by the government for bringing them into the main stream of the society. CCL is one among 
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them and somehow it may achieve its goals and destiny. It is also to be mentioned here that 
after introducing of CCL scheme in Tripura, many questions, discussions and debates have 
been on its way. So it is the time to look into the matter and emphasis on its merits and demerits. 
As a result of that some remedies may come out for maintaining equilibrium in the society. 
An overview of CCL: The Supreme Court of India in the year 2014, taken a decision on 
women employee working under central government. The apex court stated that a woman 
employee working under central government take an uninterrupted leave for 2 years for child 
care. Moreover the reasons for examination and sickness are also inclusive for the leave 
purpose. Unfortunately the officials of Tripura state spoils several times to carry forward the 
initiative that has taken by the Supreme Court. After near about three years, state government 
of Tripura has taken the decision on it. The decision has come up on 12th December 2017, 
Tuesday in a cabinet meeting at the secretariat office. 
The main aim of this scheme was to facilitate the in-service females working in the state. They 
can avail the benefits of this scheme for proper nourishment of the children. Moreover, this 
scheme is essential and will mark its contribution in the progress of the state. In addition to 
that, it is to be narrated that according to 13th amendment of ‘Tripura Civil Service Leave Rules 
1986’, the government of Tripura has been brought a new provision in the state leave rules. 
Provisions related to CCL: As per new provision brought into ‘Tripura Civil Service Leave 
Rules 1986’, it is mentioned that an woman employee shall get 730 days paid leave during her 
service period for child care and other related issues besides her normal leave. It is also added 
in the provision that a woman government employee having minor children below 18 years can 
avail CCL for maximum period of 730 days during the entire service period for taking care of 
upto two children. 
Features of CCL: The important features and highlighted part of CCL scheme are as follows: 

 The Council of Ministers approves this Child Care Leave (CCL) scheme. 
 Subsequently, all the female employees having children below the age of 18 years can 

get leave for maximum 730 days in their entire service life. 
 The state government is not going to deduct the salary but the initial condition is that 

the employee must be working under state government. 
 In addition to this, employees must work in the state of Tripura. Moreover the female 

employees can avail this service only once. 
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 Accordingly this scheme is necessary keeping in view the better nourishment of the 
children. 

 Children in this growing stage of life seek attention of the parents especially of the 
mother. 

 Henceforth, government is starting this scheme for all the female employees serving in 
the state.  
On September 2, 2019 the government of Tripura Amended the ‘Tripura Civil Service 

Leave Rules 1986 and modified the same by incorporating new entity to it. It explain that  the 
woman Government servant having disabled/ mentally challenged child may be granted Child 
Care Leave for a maximum period of two years(i.e. 730 days) up to the age of 22 years of such 
category of child for taking care of up to two children subject to conditions (ii) to (viii) of Rule 
39© of the Principal Rules. Documents relating to the disability as well as a declaration of the 
concerned Government servant regarding dependency of the child shall have to be submitted 
to the competent authority. 
Points to be taken care of: 

It is always a debatable question comes to the mind of many that how come and how much 
a society will take the advantage or society will develop and run if a particular and important 
segment of the society will deprive? It is true in reference to CCL; if it is only for female 
employees then the notion of equality may be truncated. As we know any society can develop 
and will be in full swing only when equality persists. That means irrespective of caste, creed, 
sex, religion and importantly gender, discrimination must be abolished. There are some points 
that raised and brought to light after implementation of CCL in Tripura. These are as follows:- 

Patriarchal Outlook: According to this point it indicates that a child can grow up properly 
in a favourable family environment and that family does not constituted only by female 
persons. Child needs affection, healthy family environment, morally equipped condition and 
that can be fulfilled by family that has two important pillar mother and father. Many male 
employees raised their question in that context that CCL and its provisions denied the role of a 
father in the family and role in caring his child. So it should be modified. 
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 It’s a matter of parents, not only mothers: It is mentioned earlier that parents are 
the two pillar of a family. So for caring, motivating, inspiring, building up career, knowledge 
of responsibility, punctuality, sincerity, morality, a child needs parental jurisdiction. Child not 
only remain depends upon his/her mother, but in some cases they mostly depend upon their 
father. Although dependency does not mean special treatment should be given to that 
particular gender. It means both father and mother is important in the process of caring of a 
child life. So father should have enjoyed CCL. 

Spending time with child has psychological impact: Few people also argued that 
mothers’ caring for her child is most important but it does not indicate fathers’ caring attitudes 
are less important. So it is essential for every father to spend some quality time with their kids. 
As a result of that both father and child will be benefitted. So it can be mentioned that for 
psychological reason and mental stability or satisfaction, father also should have some time for 
looking after his child; and that can be possible through CCL. 

Better nourishment means parent nourishment: it is mentioned in the feature of CCL 
that for better nourishment, CCL is very much needed for women employee. But it is a fact 
that child nourishment can be fulfilled by both father and mother. Child requires father 
attachment too. It is quite misleading to think that better nourishment of child means mothers’ 
nourishment. 

Fathers’ attention is necessary ingredient: It is also acknowledged that at growing stage 
of child needs attention of the parents. It means fathers’ can also play very important and 
significant role in shaping the life of child. Fathers’ also need some comfort zone and time to 
show their attention towards their kids and these only can possible if CCL is applicable to them 
along with female employee. 
Conclusion: From the above study and discussion it can be assumed that for proper shaping of 
child life not only mother, father also can put an impact on them. In order to nourishment of 
child perfectly, it is necessary for looking into the matter of CCL for male employee. As a 
result of that6 fathers’ can give time to their kids, kids can fill better, think better and can build 
up a feeling of unity and togetherness in a family. Child can find out time to enjoy with his/her 
parents. Naturally family bonding will established, society will be united, rights will equally 
be distributed and ultimately the notion of inequality will be curtailed. 

Reference:  1. Government of Tripura, Finance Department, 12th December 2017 
2. Government of Tripura, 2nd September, 2019 
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