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FOREWARD
Dr. Sobhan Niyogi

Associate Professor and Officer in Charge
Krishnagar Government College

It gives me immense pleasure to announce that volume VIII of Conscientia, the
academic journal of Krishnagar Government College is being published. Over the
past 176 years- ever since the days of the East India Company rule to the present,
this college has uninterruptedly carried forward the legacy of quality education
in India. Today about 3,500 students enjoy the privilege of using and sharing
the same abode of learning that greats such as D.L.Roy, Umesh Dutta, Jadunath
Mukherjee, Jadunath Bhattacharjee, Lalit Kumar Banerjee, Satish Chandra Dey and
a host of others have used in bygone decades. Teachers deliver lectures from the
podium which had once been used by stalwarts like Pandit Madan Mohan Tarkalankar,
Babu Ramtanu Lahiri, Suresh Chandra Sengupta and many other names remembered with
reverence. I personally feel honoured at obtaining the opportunity to further
promote the excellence of this heritage institution, which has witnessed more than
70 eminent Principals (like Roy Bahadur Jyoti Bhusan Bhaduri, Satish Chandra Dey,
J.M. Sen and several others) over the course of its 176-year old history thus far.
In less than the last ten years this College has secured A grade twice in NAAC
evaluation and very recently the University of Kalyani has declared this College
as the Best Performing College of Nadia District. The faculty members of the
College have been contributing significantly in academic research through regular
publications at various levels.

Conscientia, the interdisciplinary journal of research findings launched by our
College in 2011 strives to publish high quality articles, since the time of its
inception. This journal is an interdisciplinary and multilingual publication and
articles include scientific research findings, socially relevant issues as well
as literary contributions from the various Humanities Departments. This volume is
expected to evoke interest among myriad groups of readers, who will hopefully find
the articles academically enriching and stimulants for intellectual discourse.

I wish to thank all the contributors from various Higher Educational Institutions
for their submissions, the Editorial Board Members from our College, the Advisory
Board Members from various well known Universities and Institutes of West Bengal
and India for their active role for the publication of this particular volume.
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Hydrothermal Synthesis and Structural Characterization of Novel
Iron-bipyridyl Hybrid Keggin Polyoxometalates

Rajarshi Chatterjee ∗

Abstract

Hybrid organic-inorganic materials are pulling major attention due to their potential to gener-
ate unusual structures and properties by combining the features of the organic and inorganic
components. Among them, hybrid materials containing polyoxometalates (POMs) have shown
fascinating electronic, optical, magnetic and catalytic properties. However, little work has
been done on the synthesis of hybrid organic-inorganic materials containing POMs and iron
complexes. Transition metal complexes such as iron (II) polypyridyl complexes have been
extensively studied for their applications as photo luminescent compounds and sensitizers in
the interconversion of light and chemical energy. Particularly, the tris-(2,2’-bipyridine) iron(II)
complex [Fe(2,2’-bipy)3]2+ is the most widely studied transition metal complex which is capable
of splitting water under visible light. In this research, the objective is to study the combination
of iron polypyridyl complexes and Keggin polyoxometalate anions through different ways such
as coordination bonds, hydrogen bonds and ionic bonds to form hybrid organic-inorganic solids.

Keywords

Polyoxometalates, Solvothermal synthesis, Organic-inorganic hybrid

Introduction

Hybrid organic-inorganic materials are prepared by combining organic and inorganic building
blocks [1]. They are attracting increasing interest as a creative alternative for obtaining new
materials with tailored structures and properties [2]. These new hybrid materials have a large
variety of applications such as sensors, selective membranes, all sorts of electrochemical devices,
from actuators to batteries or super capacitors, supported catalysts or photoelectrochemical en-
ergy conversion cells [3-4]. Here polyoxometalate is the inorganic fragment of organic-inorganic
hybrid POM. Derivatization of POMs with organic partners, including synthetic molecules via
covalent bonding as well as electrostatic interaction is expected to result in a synergetic effect
and endow novel functions to the POM hybrid [5]. Moreover, the conjugation of an organic
ligand onto the POMs offers additional advantages, such as better stability and desirable lig-
and orientation [6]. It is well known that polyoxometalates (POMs) are early-transition metal

∗Assistant Professor, Department of Chemistry, Bidhannagar College, Saltlake, Kolkata-64
Email: rajuchacha.2009@gmail.com
Received: 09 May 2020 / Accepted: 02 September 2020
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oxygen anion clusters of well-defined structure and distinct sizes. Intriguingly, many elements
could be easily incorporated in to the POM frameworks, giving rise to fascinating structural
versatility and rich properties. It is therefore not surprising that POMs have broad applications
in various fields including material science. The most noticeable advantage of inorganic-organic
hybrid POM is that they can favorably combine the often dissimilar properties of organic and
inorganic components in one material. In addition, their biphasic structures lead to create
multifunctional materials. For example, inorganic clusters or nanoparticles with specific op-
tical, electronic or magnetic properties can be incorporated in organic polymer matrices [7].
The properties of hybrid materials are not only the sum of the individual contributions of both
phases, but the role of their inner interfaces could be predominant [8]. The nature of the bonds
between organic and inorganic phases has been used to divide into two distinct classes. In
Class I, organic and inorganic components are embedded by weak interphase bonding. Only
electrostatic interactions, hydrogen bonds, or van der Waals interactions are involved. In Class
II materials, the organic and inorganic moieties are linked together through strong chemical
covalent or iono-covalent bonds [9]. The major challenge to synthesize organic-inorganic hybrid
materials is to keep or enhance the best properties of each of the components while eliminating
or reducing their particular limitations. Recently, ruthenium heterocyclic ligand complex-based
building blocks have been used for the synthesis of hybrid organic-inorganic solids through the
self-assembly. We are interested in the hydrothermal synthesis of iron-polypyridyl complexes
and Keggin polyoxometalate anions through different ways such as coordination bonds, hy-
drogen bonds and ionic bonds to form hybrid organic-inorganic solids. We did choose iron as
it is like ruthenium, one of the congeners of same d6 family. Many procedures can be fore-
seen to fabricate POM-based hybrid materials, but solvothermal synthesis of hybrid POM is
a novel method till date. Here, we report novel hybrid organic-inorganic compound [Fe(2,2’-
bipy)3]2[SiW12O40] which is synthesized under hydrothermal reaction method. The complex
is characterized by elemental analysis, UV-vis spectroscopy, thermogravimetric analysis, IR
spectroscopy and Single crystal X-ray diffraction.

Experimental

Materials and methods

Sodium nonatungstosilicate, Na10[α-SiW9O34], was prepared according to the reported method
[10] and was recrystallized three times from triply distilled water before use. Chemicals were
readily available from commercial sources and were used as received without further purifica-
tion. FeCl2 (AR Loba, India), 2,2’-bipyridine (Merck, India), and H2SO4 (Merck, India) were
of reagent grade and used as received. Deionized water was used as the solvent.

Synthesis of tris-(2,2’-bipyridyl) iron(II) silicotungstate [Fe(2,2’-bipy)3]2[SiW12O40]
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The complex was synthesized hydrothermally from a mixture of ferrous chloride FeCl2, 2,2’-
bipyridine powder, Na10[α-SiW9O34] and de-ionized water. The pH of the resulting mixture
was adjusted with 0.5 mL of 1M H2SO4 to approximately 2. As expected, control of the pH of
the reaction mixture is critical for the crystallization of compound 1. It can be crystallized in a
narrow pH at around 2 and in a temperature range of 130-150°C. The detailed procedure is as
follows: Na10[α-SiW9O34] (0.614 g, 0.25 mmol) was dissolved in hot water (20 ml). Then solid
FeCl2 (0.158 g, 1.25 mmol) was added to the solution. The mixture was heated with stirring for
30 minutes. 2,2’-Bipy (0.078 g, 0.5 mmol) was then added with constant stirring. The resulting
solution was stirred at 80°C for another 30 minutes. The mixture was then transferred with
subsequent pH adjustment into a Teflon jacket stainless steel pressure vessel and kept in an
oven at 160°C for 5 days under autogenous pressure. The solution was cooled by decreasing the
temperature at a regular interval of 5°C over 1 day. The resulting dark red rhombic crystals
of [Fe(2,2’-bipy)3]2[SiW12O40] were filtered off, washed with water, and dried at room temper-
ature. Yield: 55% (based on Fe). Elemental analysis: calculated for C60H48N12O40Fe2SiW12:
C, 17.95; H, 1.21; N, 4.19; found: C, 16.85; H, 1.03; N, 3.73%.

Physical measurements

The composition of the starting material (Na10[�-SiW9O34] ) and the final polyoxo product
[Fe(2,2�-bipy)3]2 [SiW12O40] ) with respect to the atom% of W and Si were estimated by SEM-
EDX method and found to be 9:1 and 12:1 respectively. Elemental analyses were carried out
using a Perkin–Elmer 240 elemental analyzer. Spectral measurements were made in a Var-
ian Cary 1E UV-visible spectrophotometer with 1.00 cm glass cells. IR (400–4000 cm-1) was
recorded in KBr pellets on a Nicolet Magna IR 750 series-II FTIR spectrophotometer.

Crystal data collection and refinement

For better structural elucidation, both powder and single crystal XRD were done. Powder
XRD patterns were obtained by Bruker D8 advance diffractometer with monochromatic CuKα
(λ = 1.5418 Å) with step size of 0.02° s-1, whereas X-ray diffraction data for compound 1 were
collected on a Bruker Kappa Apex II CCD diffractometer with graphite monochromated Mo
K� radiation (λ=0.71073Å) at 293 K. The structures were solved by the direct methods and
refined by full-matrix least squares on F2 using the SHELXTL-97 software. The hydrogen
atoms were treated as riding on their parent carbon atoms with d(C-H)= 0.93-0.95Å and Uiso=
1.2Ueqv(C). All the non-hydrogen atoms were refined anisotropically. A summary of crystal
data and relevant refinement parameters for complex1are given below in Table1 and selected
bond distances are given in Table 2. Molecular graphics were prepared with the aid of WinGx
[11] packages.

Table 1: crystal data and relevant refinement parameters
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Crystal Data and details of structure refinements for complex 1.

Empirical formula C30H24FeN6O20Si0.50W6 (1)
Formula weight 1960
Crystal system Triclinic

Space group P–1 (2)
a, b, c (Å) 13.160(14),14.750(16), 21.85(2)
α, β, γ (o) 90, 94.269(10), 90

Volume (Å3 ) 4230(8)
Z 4

Density (calculated) Mg/m3 3.079
Absorption coefficient mm-1 16.6

No of observed data 23196
Independent reflections 7775[Rint=0.088]

Data / restraints / parameters 7775/ 0/592
Goodness-of-fit on F2 1.190

Final R indices [I>2sigma(I)] R1 = 0.0706, wR2 = 0.1512
Final R indices (all data) R1 = 0.0865, wR2 = 0.1583

Largest diff peak and hole (e.Å-3) 2.034 and –3.662

Compound 1 crystallizes in the triclinic space group P-1. The structure of complex1 consists of
Keggin cluster anion [SiW12O40]4– and charge balancing cation [Fe(2,2’-bipy)3]2+. At the center
of the [SiW12O40]4– anion, the SiO4 tetrahedron is disordered over two positions related by an
inversion center at the site of Si atom (Si–O distances are in the range of 1.46(1) -1.77(1) Å).
The classic [SiW12O40]4– Keggin cluster ion consists of twelve WO6 octahedra with the three
types of W−O bond lengths in normal range [12]. As usual, the W–O bond lengths decrease
with the decreasing coordination number of the oxygen atom,with values averaging 2.389(2)Å
for four coordination (Oµ4),1.869(7) Å for two coordination (Oµ2)and1.644(4) Å for the terminal
oxygen atoms (Ot) (Table-2). Bond valence sum calculations indicate all W atoms have the
oxidation number 6+. From the variations of Si-O, W-O distances and the bond angles around
the Si and W atoms it is evident that there is considerable distortion in the SiO4 tetrahedra
and WO6 octahedra in the complexes.This is consistent with structural features of polyoxo-
tungstates exhibiting Keggin structures. Even though there are no “classical hydrogen bonds”
between the [Fe(2,2’-bpy)3]2+ cations and the Keggin ion [SiW12O40]4– anion in compound 1,
there are several CH…O contacts in the range 2.28–2.60 Å between these units (Table 3). These
interactions involve both terminal and bridged oxo groups of Keggin ions. Each [SiW12O40]4–

anion is hydrogen bonded to eight [Fe(2,2’-bpy)3]2+ cations, and in turn each [Fe(2,2’-bpy)3]2+

cation is hydrogen bonded to four [SiW12O40]4– anions to form a three-dimensional network.
The unit cell depicts the one formula unit of the complex where two [Fe(2,2’-bpy)3]2+ cations
counter balance the large [SiW12O40]4– polyanion as mentioned in ortep view of the complex
(Fig1a). Besides, pictorial representation of packing diagram with ball and stick model and
overall hydrogen bonded molecular structure are also given below (Fig1b,1c) for better under-
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standing.

Table 2: List of bond distances in complex 1
W–Ot 1.626(5)–1.664(1)
W–Oµ2 1.767(8) –1.971(6)
W–Oµ4 2.191(5) –2.586(6)
Si–O 1.464(7) –1.766(5)

Fe(1) – N(1) 2.32(4)
Fe(1) – N(2) 2.25(4)
Fe(1)– N(3) 2.36(8)
Fe(1) – N(4) 2.21(3)
Fe(1) – N(5) 2.18(2)
Fe(1) – N(6) 2.23(1)

Table 3. Atomic distance (Å) and angles (o) of OPOM … Hpyr interactions in the
crystal structure of compound 1.

Donor…H…Acceptor d(D…H) d(H…A) d(D…A) ∠ DHA
C(9)…H(9)…O(2) 0.94 2.60 3.34(5) 137°

C(24)…H(24)…O(5) 0.93 2.28 3.19(5) 165°
C(27)…H(27)…O(22) 0.93 2.41 3.26(5) 153°
C(31)…H(31)…O(12) 0.93 2.53 3.38(7) 153°

Fig.1a. Combined ball-stick and Ortep view of one formula unit of [Fe(2,2�-
bipy)3]2[SiW12O40]
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Fig.1b. Packing diagram of combined polyhedral and ball and stick model of
[Fe(2,2�-bipy)3]2[SiW12O40] viewed along a-axis.

Fig. 1c.The [Fe (2,2’-bipy)3]2+ cation linked to[SiW12O40]4– anions through hydro-
gen bonding.

The phase purity of compound 1 was confirmed by comparing the powder X-ray diffraction
(PXRD) patterns of the pristine sample and the simulated pattern from the crystal structure.
Purity of compound 1 was confirmed based on the basis of agreement of their PXRD diffraction
patterns and the simulated patterns. (Fig.2)

12



CONSCIENTIA
ISSN: 2278 - 6554 Vol- VIII December 2020

Fig.2.The powder X-ray diffraction patterns (blue line, a) and the simulated pat-
terns (red line, b) of compound 1

Results and discussion

Vibrational and UV-vis spectra

For better reasoning of IR spectral values, Keggin anion [SiW12O40]4– needs a further eluci-
dation. The oxygen atoms in the Keggin fragment of complex 1 can be classified into three
groups i.e. the unshared or terminal O atoms ‘Ot’, the bridging O atoms (Ob) connecting two
W atoms, and the O atoms (Oc) of the central SiO4 moiety. The IR spectra of the compound
(1) gives the characteristic peaks of Keggin anion at 930, 893, 798, and 703 cm-1 which are
attributed to ν(W–Ot), ν(Si–Oa), ν(W–Ob) and ν(W–Oc) respectively. The higher energies for
the W–O and Si–O stretches are consistent with a strong interaction existing between POM
anion with iron-bipyridyl cationic complex. This hybrid complex also exhibits a band about
3200 cm-1, which is the characteristic absorption of aromatic C−H stretch vibration of the
2,2’-bipyridine ligand. In addition, bands at 1587, 1470, 1397 and 1265 cm-1 are assigned to
characteristic vibrations of 2,2’-bipydine. The bands at 1105, 1020 and 990 cm-1 can be ascribed
to the vibration of Si-O. The bands at 893 and 798 cm-1 are ascribed to the vibration of W=O
and W-O-W, respectively. The bands at 1640, 1587, 1397 and 1265 cm-1 can specifically be
assigned to the bending vibrations of OH, CH, NH, or the ring stretching frequency of the bipy
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ligands. The peaks near 3500 cm-1 are ascribed to the stretching vibration of ν(O-H) which
indicates the presence of lattice water (Fig-3). The optical absorption spectrum of compound
1 was characterized by a broad band in the visible domain around 445 nm and a band peak-
ing at 270 nm. The visible absorption band is attributed to a metal-to-ligand charge transfer
(MLCT) transition in which an electron located in a metal-based d orbital is promoted into
a ligand-centered π⋆ orbital [13]. The UV absorption band corresponds to a ligand-centered
π − π⋆ transition of 2,2’-bpy ligand, which is overlapped with the band of ligand-to-metal
charge-transfer (LMCT) transitions for W(VI) (O→W).

Fig.3. FTIR spectrum of complex 1, taken as KBr pellet

Thermo gravimetric analysis

The thermal stability of compounds 1 was investigated on powder samples in an air atmo-
sphere in the temperature range 30-700°C. The TG plot (Fig-4) of compound 1 shows a weight
loss of 1.25% from 30 to 200°C, which is attributed to the loss of adsorbed moisture. The
weight loss of 23 to 24% in the temperature range 250-600°C corresponds to the decomposition
of 2,2’-bpy ligand molecules (calculated 23.14%).
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Fig.4. Thermo gravimetric analysis and weight loss profile of complex 1

Conclusion

In summary, a new inorganic-organic hybrid based on the Keggin ion [SiW12O40]4– was pre-
pared hydrothermally. In this research paper, the synthesis, structure and properties of hybrid
solid materials containing iron-bipyridyl complex and polyoxometalate anion have been de-
scribed. Till date, Mn and Cu-bipyridyl hybrid POM have been successfully synthesized and
characterized [14]. The successful isolation of compound 1 demonstrates that the hydrothermal
method can also be used for the incorporation of a stable cationic complex like Fe (II)-bipyridyl
into solid compounds through an electrostatic interaction to form hybrid materials. The non-
covalent interactions play an important role in the assembly of the building blocks into solids
which in turn direct the arrangement of these building units in the 3D space and the formation
of 3D structures. There is an increasing interest and need to develop a deeper understand-
ing of the 3D nature and behavior of organic-inorganic hybrid in chemistry. This is driven
by the increased use of engineered hybrid POM and the increased pressure to commercialize
this growing technology. Chatterjee et al [15] in this regard tried new crystal engineering in
accordance to POM chemistry. Keeping in mind the greener side of technology, in this research
article, we want to emphasize on a new synthetic methodology of the basic one-pot synthesis
of polyoxometalate via acid condensation reaction. In short, we have successfully constructed
organic–inorganic hybrid by grafting POM with a metal-organic frame work.

Acknowledgments: The author is grateful to the reviewer of this research article who’s valu-
able and critical suggestions have rendered this paper more substantial, pinpointed and better
understanding.
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The Development of Ligand Design for the Activation of
Low-Reactive C-Cl bond during Palladium Catalyzed Coupling

Reaction

Debajyoti Saha ∗

Abstract: Ligand environment around palladium has a strong impact on the efficacy of palla-
dium catalyzed coupling reactions. Design of new ligands has been a constant pursuit for several
research groups primarily to enable abundantly available and inexpensive, yet highly reluctant,
chloroarenes to participate in coupling reactions. In recent years, several research groups have
developed new ligands to overcome these challenges. However, very few definite correlations
between ligand structure and reactivity exist to aid such a design, except that alkylphosphines
are superior to arylphosphines in general and NHCs as ligand permit reactions under mild
conditions. This review summarizes the recent advances in ligand design for the activation of
aryl chlorides during palladium catalyzed coupling reaction. We divide our discussion in three
categories – Palladium catalysts supported by bulky and electron-rich alkylphosphine ligands,
Palladium catalysts supported by bulky N-heterocyclic carbenes and palladium catalysts sup-
ported by sterically-demanding triarylphosphine ligands. Special emphasis has been given to
different catalytic activation modes that enable the construction of challenging carbon-carbon
and carbon-heteroatom bond. A brief analysis of substrate scope and limitation as well as
reaction mechanism of these reactions has been included.

Keywords: Ligand design, Palladium, Aryl chlorides, Catalysis, Cross-Coupling

1. Introduction

The element carbon has a fantastic ability to form strong bonds to other carbon atoms
and to other elements such as hydrogen, oxygen, chlorine and sulphur. A carbon atom can
bind other atoms with single, double or triple bonds and form chains, branched structures and
rings of different forms and sizes. This area of chemistry is called organic chemistry, since all
life on earth is based on the versatility of carbon. Common to all molecules in living organism,
so called organic molecules, is the fact that they consist of a more or less complex skeleton of
carbon atoms. Carbon-Carbon bonds are the basis of the chemistry of life itself and its impor-
tance to chemistry is well illustrated by the fact that the subject matter has now been rewarded
with a total of five noble prizes – Grignard reaction (1912), Diels-Alder reaction (1950), Wittig
reaction (1979), Alkene metathesis (2005) and cross-coupling reaction (2010).

The palladium-catalyzed cross-coupling reaction is versatile since it allows a desired carbon-
carbon or carbon-heteroatom bond formation under mild condition without affecting most of
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other functional groups and with very high selectivity. This explains their ready adaptation in
the synthesis of highly complex molecules. A large number of monographs and review articles
have documented the increasing popularity of palladium catalyzed cross-coupling process for a
wide array of applications, ranging from synthetic organic chemistry to material science1. The
various types of C-C cross coupling reaction are outlined in Figure 1.

Figure 1. Various types of C-C Cross-Coupling reaction

In synthetic laboratory, the catalyst systems that are typically employed are ubiquitous
[Pd(PPh3)4] or related catalyst formed in situ from a triarylphosphine and an appropriate
Pd(0) or Pd(II) precursor.2 In the later case, the palladium is reduced in situ to give a Pd(0)
active species. Unfortunately, whilst useful in promoting coupling of aryl bromides and aryl
iodides, these ‘classical’ catalysts systems suffer from two major limitations. Generally, they
need to be used in high loading – typically a few mol% Pd and they show little or no activity
with more challenging aryl chloride substrates which is cheap and readily available than corre-
sponding bromide and iodide analogs. Low reactivity of chloroarenes is attributed to high C-Cl
bond strength compared with C-Br and C-I bond [C-Cl (95 KCal/mol) > C-Br (79 KCal/mol)
> C-I (64 KCal/mol)] that disfavors oxidative addition step which is believed to be the rate
determining step in most of the cases.

The challenge of overcoming the lack of reactivity of chloroarenes has been addressed by
several groups by innovative ligand design3. Before going into the discussion on design of lig-
and, a detailed understanding of mechanism is necessary. As shown in Figure 2, four different
steps are involved in the catalytic cycle.
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Figure 2. Mechanism of Pd-catalyzed coupling reaction

First, the generation of the catalytically active species from the corresponding palladium
precursor needs to be considered. After the ‘true’ catalyst is generated, the oxidative addition
of the aryl halide to the palladium (0) centre takes place. Following a transmetalation reaction,
the final step is the reductive elimination of product. Since the steps involving the generation of
catalytically active species and oxidative addition of palladium (0) into Ar-Cl bond are critical
to determine the rate of coupling reaction, the next part is focused on these issues.

1. Formation of Catalytically Active Species from Palladium Pre-
cursors:

It is first necessary to address the step in which the catalytically active species are gen-
erated from the corresponding palladium precursors. Monoligated LPd species is 14 es species.
It is coordinatively unsaturated. Therefore, oxidative addition step is facilated. Several au-
thors have shown that even when the same phosphine or carbene ligand is used in a particular
reaction, the source of palladium employed has an important influence on the catalytic cycle.
Hartwig and coworkers recently published a study on the palladium-catalyzed amination of
five–membered heterocyclic halides in which various combinations of palladium precursors and
tBu3P were tested as catalysts for the reaction of 3-bromothiophene with N-methyl aniline
(Figure 3)4.
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Figure 3. Catalytic active species from Pd-precursors

The observations reported in this paper strongly suggest that the efficiency of the formation
of the monophosphine complex [Pd(tBu3P)] controls the rate of the amination reaction.

Similar observations were reported also by Littke and Fu, who used tBu3P in palladium-
catalyzed C-C bond formation,3 by Glorius and co-workers, who used bulky carbenes as sup-
porting ligands5 and by Buchwald and co-workers, who used (biphenyl)phosphines in C-N and
C-C bond-forming reactions.6 According to them, generation of monoligated [LPd] species plays
a very important role in determining the rate of catalysis. There is an equilibrium between
[LPd] and [L2Pd] and the equilibrium shifts to the right if ligand (L) is sufficiently bulky (Fig-
ure 4).

Figure 3. Catalytic active species from Pd-precursors

The steric bulk of the ligand, in such a case, should be able to protect and stabilize the palla-
dium centre against decomposition.

2. Oxidative Addition Step:

Several studies have been carried out to establish the effect of different ligands on the
oxidative addition step of catalytic cycle. Sterically demanding ligands have the ability to sta-
bilize low-coordination palladium complexes (LPd) which, owing to their low electron count,
are more reactive. On the other hand, electron-donating ligands generate an electron-rich metal
complex which undergoes faster oxidative addition reaction.

Brown and co-workers7 showed that the mechanism of Ar-Cl addition step to zerovalent
[PdL2] complexes is highly sensitive to the bulk of the ligand by the studying a series of com-
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plexes [Pd (tBu3-n Cy3P)2]; n = 0 – 3 of varying steric bulk. (Figure 5).

Figure 5. The role of the ligands during oxidative addition

The results indicate that complexes with R3P = tBu3P or tBu2CyP undergo oxidative addition
at faster rate. This clearly suggests that the rate of oxidative addition of Pd(0) into less reactive
Ar-Cl bond gets enhanced with increase in the ligand bulk.

The dissociative mechanism for the bulkier phosphines has been substantiated by the recent
isolation by Hartwig and co-workers8 of a series of tricoordinated palladium (II) compounds
with general formula [Pd(Ph)X(R3P)] (R3P = tBu2AdP, tBu3P). The rates of oxidative addition
reactions to generate the [Pd(Ph)X(R3P)] complexes correlate well with the catalytic rates ob-
served for the corresponding systems in cross-coupling reactions. The X-ray crystal structures
of [Pd(Ph)X(R3P)] revealed that these species have a T-shaped monomeric geometry with the
phenyl ring located in a position trans to the open coordination site of the metal. The struc-
tural characterization also showed weak agostic interactions between the palladium centre and
a C-H bond from a ligand – this was suggested to be the interaction that stabilizes the unusual
geometry of these complexes. In this context of palladium-catalyzed coupling reactions, these
tricoordinated species are very important because they demonstrate the possibility to obtain
monophosphine complexes in which both of the substrates to be coupled are attached to the
metal centre.

The steps regarding transmetalation and reductive elimination are less important because
these steps are independent of the halide and therefore, are not discussed here. From the above
mechanistic explanation, it is believed that both electronic as well as steric factors are impor-
tant to design a ligand to be effective for the activation of chloroarene. Generally, bulky and
electron-rich ligands are used in coupling reaction in the context of chloroarene activation.

3. Palladium catalysts supported by bulky and electron-rich alkylphos-
phine ligands:

There are several reseacrh groups who synthesized sterically demanding electron-rich phos-
phine ligands for significant progress towards the activation of chloroarene. Though several
alkylphosphine ligands are reported in the literature, we enlist here some of the representative
ligands which can be divided into two major motifs (Figure 6). One relies on very bulky alkyl
phosphines (A and B).9 The other has a biphenyl backbone where a dialkylphosphino group is
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attached to the 2-position of a phenyl ring. The ligands developed by Buchwald (C),10 Beller
(D and E)11 and Kwong (F)12 are examples of the second motif (Figure 6).

Figure 6. Bulky and electron-rich alkyl phosphine ligands

These ligands are very efficient because alkylphosphines being electron-rich increase the electron-
density on palladium thereby facilitating the oxidative addition step. In addition, the ligands
are sufficiently bulky to facilitate the formation of monoligated LPd (0) species that are crucial
for oxidative addition of Pd(0) into less reactive C-Cl bond. These catalysts have succeeded in
achieving the coupling of many difficult substrates (e.g. Csp3- Csp3 coupling and tetra ortho
substituted biaryl formation) at low catalyst loading.

4.Palladium catalysts supported by bulky N-heterocyclic carbenes:

Although phosphine-based ligands have been investigated most extensively so as to improve
the catalytic proficiency in cross-coupling reactions, recently N-heterocyclic carbene (NHC) lig-
ands have attracted attention because of their many favorable attributes including the relatively
high thermal stability of the Pd-NHC bond.13 The strong binding of the electron-rich carbene
to the metal center ensure longer catalyst lifetime and a consistent reactivity throughout the
course of the transformation. A number of monoligated palladium NHC complexes have been
prepared and demonstrated to have high levels of reactivity as reported notably by Caddick and
Cloke,14 Bellemin-Laponnaz and Gade,15 Nolan,16 Beller,17 Herrmann,18 and Organ19 (Figure
7).
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Figure 7. Bulky N-heterocyclic carbenes ligands

The activities of complexes G – L have been correlated with the steric environment around
Pd; in general, the bulkier the NHC, the higher the catalytic activity.20 These NHC ligands like
alkylphosphines also promote the C-Cl bond activation very efficiently i.e. at room temperature
and at low catalyst loading.

Though a number of efficient alkylphosphine and NHC carbene ligands are developed for
the activation of chloroarenes, these ligand systems suffer from a severe limitation. First of all,
many of these ligands are unstable in air and are more prone to oxidation. Therefore, these
ligands must be stored under argon atmosphere. Secondly, these ligands are highly expensive.
The cost of some of these ligands, obtained from Strem chemicals is listed below (Figure 8).
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Figure 8. Cost of the alkylphosphines and N-heterocyclic carbenes ligands

This limitation can be removed if ligands are prepared from readily available and inexpensive
materials. Aryl phosphines are cheaper than alkyl phosphines and NHC carbenes. Triarylphos-
phine ligands would be attractive if they can attain comparable catalytic activity with respect to
dialkylphosphino-derived ligands. Over the years, there are different types of triarylphosphines
have been reported in the literature, which are effective with chloroarenes in coupling reactions.

5. A journey towards the development of palladium catalysts sup-
ported by sterically-demanding triarylphosphine ligands:

A surprisingly mild and versatile method for palladium-catalyzed cross-couplings of aryl
chlorides in the presence of triarylphosphine ligand was first reported21 by Greogory C. Fu et
al. in 2001. They synthesized a number of ferrocene-derived triarylphosphine ligands L1-L3
and utilized them in Suzuki-Miyaura coupling reaction of an unactivated aryl chloride (Figure
9).

24



CONSCIENTIA
ISSN: 2278 - 6554 Vol- VIII December 2020

Figure 9. Suzuki reaction of aryl chloride: triarylphosphines as ligands

These results indicate that the TMS group is an important contributor to the remarkable
reactivity of L2. Around the same time, Richards et al. described22 Suzuki coupling of an
unactivated aryl chloride (4-chlorotolene) and an activated aryl chloride (4-chloronitrobenzene)
that proceeded in good yield, using a hindered, ferrocene based ligand with palladium.

A triarylphosphine ligand (L4) was synthesized by Stockland et al.23 where chlorine group is
attached at the ortho position of two of the phenyl rings of Ph3P. This ligand L4 is also useful
in promoting the C-Cl bond activation in both electron-withdrawing and electron-donating
chloroarenes (Figure 10).

Figure 10. Suzuki coupling of aryl chlorides using L4

In 2004, Kwong et al. developed24 a new air stable and active ferrocenyl triarylphosphine
(L5) and established its effectiveness in the palladium–catalyzed Suzuki-Miyaura coupling of
chloroarene. Most importantly, ligand L5 promoted the cross-coupling of chloroarene with
alkylboronic acid, a challenging substrate (Figure 11).
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Figure 11. Suzuki coupling of aryl chlorides using L5

A very interesting result in this field came out in 2006. Tsuji developed a series of ligands25

bearing 2,3,4,5-tetraphenylphenyl (TPPh) moiety on one of the phenyl rings of triarylphos-
phines (ortho L6, meta L7, para L8). Among them, ligand L6 is a particularly efficient ligand
to utilize unactivated aryl chlorides in different palladium-catalyzed reactions i.e. Suzuki-
Miyaura coupling and Mizoroki-Heck reaction (Figure 12).

Figure 12. Heck coupling of aryl chlorides using L6 – L8
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To elucidate why L6 is a very efficient ligand in these catalytic reactions, stochiometric re-
actions of L6 with Pd(dba)2 were carried out at 50oC in THF followed by subsequent addition
of maleic anhydride. The complex was crystallized from THF/ pentane mixture. From the
X-ray crystal structure, it was found that palladium in the complex is bound to one of the
phenyl rings of the TPPh moiety in η2 fashion. This η2 coordination is only possible with the
ortho derivatives (L6). With the meta (L7) and the para (L8) derivatives, such η2 coordina-
tion and the resulting high catalytic activity cannot be expected. In the catalytic reactions, the
intramolecular η2 -coordination stabilizes the mono-phosphine species, but such coordination
would disrupt to generate highly unsaturated, catalytically active Pd(0) species in presence of
the substrate. Similar observation was made by Buchwald et al. where they found stabilization
of LPd(0) through �1 –coordination26.

In this context, the ligand diphenyl(2’,4’,6’-triisopropylbiphenyl-2-yl)phosphine (L9) syn-
thesized by Buchwald et al. cannot be overlooked.27 The ligand L9 is as efficient as alkylphos-
phine ligands synthesized by the same group (Figure 13).

Figure 13. Suzuki coupling of aryl chloride using Ligand L9

We also described a new 1,3-diphenylphosphinoindole, L10 as a useful ligand for palladium
catalyzed Suzuki-Miyaura reaction (Figure 14).28 A closer investigation revealed that the ligand
operates in a monodentate mode and the 3-diphenylphosphinoindole derivatives were effective
as a class of ligand. The donor property and consequent catalytic efficacy of the phosphino
group was found to be dependent on the nature of the N-substituent of the indole. A trend of
the chemical shift of the 31P nucleus seems to be in tune with the observed reactivity trait.

Figure 14. Suzuki coupling of aryl chloride using Ligand L10
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We reported a set of 1-aryl-pyrazole/ pyrrole derived aryldiphenylphosphino ligands and
utilized them for chloro activation of aryl chlorides (Figure 15).29 We also discussed a com-
parative study of steric and electronic effects of phosphine ligands on a structurally related
motif resembling biaryl, in the context of palladium-catalyzed Suzuki-Miyaura and Hiyama
coupling reactions with chloroarenes. Based on the results, we concluded: (a) optimal steric
environment around phosphorus in a triarylphosphine could render a ligand as effective as its
aryldialkyl analog, and, (b) hemilabile participation by a spectator donor atom in the ligand
did not necessarily ensure improved catalytic performance.

Figure 15. Hiyama coupling of aryl chloride using Ligand L11

6. Conclusion:

Despite the noteworthy advancement, a number of challenges still remain. Obviously, the
price advantage of aryl chlorides over other coupling partners only holds if comparable turnover
numbers can be attained and if the catalysts are of similar cost. In many of the pioneering
studies that have been described above, relatively high catalyst loadings have been employed.
For industrial applications in particular, it will be important to establish that higher turnover
numbers and turnover frequencies can indeed be achieved. Additionally, more experimental
and theoretical studies are required for gaining insights into the reaction mechanisms that will
be helpful for designing the ligand for asymmetry catalysis. We hope that this review will
encourage further research in this field.
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NH4SCN mediated Synthesis of Chromenopyridinone Derivatives
From β-Chloro α− β-Unsaturated aldehyde

Shaishab Kumar Dinda∗

Abstract: A green one pot synthesis of 6H-chromeno[4,3-b] quinolin-6-one derivatives which
are the main core of the natural product of Polyneomarline C using ammonium thiocyanate
is described. Reaction of 4-chloro-3-formyl coumarin or different β-chloro α − β-unsaturated
aldehyde and different aromatic amine or 4-amino and 6-amino coumarin in water-methanol
solvent (2:1) at 60 oC afforded the desired products. The advantages of this strategy are good
yields, no chromatographic separation and free from oxidant, heavy metal catalyst and toxic
by-products. The 4-chloro-3-formyl coumarin is obtained by Vilsmeier Haack reaction of 4-
hydroxy coumarin.

Keywords: 6H-Chromeno[4,3-b] quinolin-6-one, green synthesis, ammonium thiocyanate, 4-
chloro-3-formyl coumarin, neat reaction, Polyalthianemoralis C.

Introduction: In last one or two decades, one-pot tandem chemical transformation without
metal catalyst has widely been used for the synthesis of complex organic molecules. A vari-
ety of chemical conversions, like oxidation, reduction, substitution, condensation, etc. have
been developed using this principle.[1] Aqueous reaction without using catalyst has many
advantages such as decrease of wastes, less toxicity, maximum efficiency, decrease energy
requirement of the reactions, designing bio-degradable products, economic and time factor.
Hence, heterocyclic ring formation using this green protocol is an active and attractive field.
Coumarin derivatives represent the core structure of many naturally occurring compounds
with significant biological activities.[2] Lamellarinsand related pyrrole derived alkaloids isolated
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from diverse marine organisms are well known for their remarkable biological activities.[3] The
coumarin derivatives fused with aza-heterocycles specially the pyridine nucleus have been re-
ported to possess antiallergic,[4a]antidiabetic[4b]and analgesic[4c,d,e]properties. Santiagonamine
is a naturally occuring pyridine fused coumarin derivatives found in the stems and branches
of Berberisdarwinii Hook which is a shrub that is found in South America having wound-
healing properties.[5] Goniothaline[6] is an another natural pyridocoumarin alkaloid isolated from
the Australian rainforest plant Goniothalamusaustralis having antimalarial activity against a
chloroquine-sensitive Plasmodium falciparum line (3D7). Polyneomarline C[7] is also a natu-
ral 6H-chromeno[4,3-b]quinolin-6-onederivative isolated from the Polyalthianemoralis A. DC.
used as Chinese herbal medicine. Coumarin fused pyridine[8] derivatives have been reported to
possess anti-hypertensive activities, anti-HIV activity, androgen receptor antagonist activity,
optoelectronic activity and can act as fluorescence dyes. All these observations establish the
importance and bioactivity of pyridine fused coumarin derivatives. So, the synthesis of pyridine
fused comarin is increasing trends of Organic Chemists. Many methods[9-10] to synthesize of
these types of compounds have been developed by many group of scientists using different types
of Lewis acids/Bases, metal catalysts with different solvents. The 6H-chromeno[4,3-b]quinolin-
6-one skeleton constitutes the backbone of Polyneomarline C (Figure 1). We were interested
to prepare some non-natural analogs of this type compounds by easy process. Many synthe-
sis of 6H-chromeno[4,3-b]quinolin-6-one derivatives has been described in the literature[11-12]

by some groups using different reagents, catalyst, solvents andultrasound irradiation. In our
present work we have reported a green one pot synthesisof 6H-chromeno[4,3-b]quinolin-6-one
derivatives which are the main core of the natural product of Polyneomarline C using ammo-
nium thiocyanate by reaction of 4-chloro-3-formyl coumarin[13] and different aromatic amine in
water-methanol solvent (2:1) at 60oC and various aromatic amines. In this method there is no
need for chromatographic separation.

Figure 1: Naturalpyridocoumarin scaffolds

Result and Discussions:
Recently A. Hajra and his co-worker have developed a novel, simple method for the synthe-
sis of 2-aylbenzothiazoles by I2-mediated oxidative annulation of arylbenzaldehydes, aromatic
amines,and ammonium thiocyanate as sulphur source. Applying the same methodolology, our
target was to synthesize 2-coumarinyl benzothiazole starting from 4-chloro-3-formyl coumarin
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instead of aromatic aldehyde but we got 6H-chromeno[4,3-b]quinolin-6-one derivatives. So our
first task was to find out an optimal condition to prepare the 6H-Chromeno[4,3-b]quinolin-6-
onein best possible yield using different methodologies. Reaction between 4-chloro-3-formyl
coumarin (1 equivalent) and 4-chloroaniline (1 or 2 equivalent) (Scheme 1) was studied under
different conditions with different temperatures and times. But in all cases only pyridocoumarin
derivatives were obtained but no 2-coumarinylbenzothiazoles was found. Results of the detailed
studies are summarized in Table 1. It was found that reaction of 1 and 2a in water-methanol
solvent (2:1) at 60oC in presence of ammonium thiocyanate proved to be the best condition
and leads to the desired product in 98% yield within 2 hours. Here ammonium thiocyante acts
as an acid catalyst not the source of sulphur. Thus treatment of 4-chloro 3-formyl coumarin
(1equivalent) and different aromaticamines (1 equivalent) proceeded to give the corresponding
6H-Chromeno[4,3-b]quinolin-6-one derivatives under same condition (Table2). The reaction
between Chloro-aldehyde of α-tetralone and 4-chloro aniline under similar condition did not
give any cyclised product (scheme 1). The 1H-NMR (400 MHz, DMSO-d6) data is in confor-
mity with the assigned structure for the 6H-Chromeno[4,3-b]quinolin-6-onederivatives 3d and
given bellow (Fig. 2) and HRMS data are also in agreement with the molecular formula of 3d.
In general, the reactions are very clean, without any side product with remarkable yields and
donot require any chromatographic separation. Recrystallization from hot acetone provides
analytically pure sample. The probable mechanism is not certain. Here pyridine ring instead of
aylbenzothiazoles is formed due the presence of ortho chlorine atom of the substrate. Immine
or enaminoimine is not formed due to high reactivity of 4-chloro-3-formylcoumarin as it contain
electron withdrawing lactone as well as chlorine atom.
Table 1. Optimization studies in the selective formation of pyrido[3,2-c]coumarin derivatives
(3a)a.

Table 1. Optimization studies in the selective formation of pyridocoumarin 3d
Entry. reactants Solvent additive Temp (oC) Time(h) Product (3) Product (4/5)10b,c

1 1a:1b DMSO NH4SCN/I2 110 12 95% -
2 1a:1b H2O:MeOH NH4SCN/I2 reflux 12 93% -
3 1a:1b H2O:EtOH NH4SCN/I2 reflux 12 50% -
4 1a:1b H2O:MeOH NH4SCN reflux 2 96% -
5 1a:1b H2O:MeOH NH4SCN 60 2 98% -
6 1a:1b H2O:MeOH NH4SCN 80 2 98% -
7 1a:1b H2O:MeOH - reflux 12 trace -
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(a=2; b=3d in equivalent)
Conditions: Best optimum condition for the reaction is shown in bold entry

Scheme 1. Formation of the pyridocoumarin derivatives

Table 2. Substrate scope ofreaction for the synthesis of 3(a-g)

Conclusion: In conclusion, we have developed an environmentally benign method for thesyn-
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thesis of 6H-Chromeno[4,3-b]quinolin-6-one derivatives backbone of natural product Polyneo-
marline C scaffolds in good to excellent yields in presence of ammonium thiocyanate at 60 oC in
aqueous methanol solvent without chromatographic separation from 4-chloro-3-formylcoumarin
and different substituent aromatic amine. The most noteworthy features of the present protocol
are simplicity of procedure, high atom economy, cost effective and superior yields.

Experimental:
Preparation of 6H-chromeno [4,3-b] quinolin-6-onederivatives 3 (a-g): General method. Com-
pound 1 (1.0 equiv.) and 2 (1.0 equiv.) were taken with 2mL MeOH, 4 mL H2O and NH4SCN
(1.0 equiv.) in a round-bottom flask (25 ml) and it was placed in a heating oil bath. The
heating of the resulting mixture was carried out up to 2 hours in open flask at 60 oC. The
progress of the reaction was monitored by TLC. Excess methanol was distilled out, the pale
yellow solid mass was filtered, washed with water and dried under vacuum to obtain the 6H-
chromeno[4,3-b]quinolin-6-one 3(a-g) in 82-98% yield.
9-Bromo-6H-chromeno[4,3-b]quinolin-6-one (3a) White solid, yield, 98%; mp 260-261oC (Ace-
tone); 1H NMR (400 MHz, DMSO-d6) 7.49 (m, 2H),7.71 (t, 1H, J = 7.4 Hz ), 8.13 (brs, 2H),
8.66 (d, 2H, J = 9.4 Hz), 9.35 (s, 1H) ppm;13CNMR (100 MHz, DMSO-d6): 110.1, 115.0, 117.4,
123.7, 124.4, 124.6, 127.9, 129.0, 129.3, 130.5, 132.9, 133.1, 141.3, 152.5, 154.1, 161.2; HRMS
(ESI, 70 eV): m/z = 325.9821 (M++H), 327.9791 (M++H+2) [Calcd mass for C16H9BrNO2:
325.9817 (M++H), 327.9786 (M++H+2)].
9-Methyl-6H-chromeno[4,3-b]quinolin-6-one[11c] (3b) White solid, yield, 98%; mp 231-233oC
(Acetone); 1H NMR (400 MHz, DMSO-d6) 2.56 (s, 3H), 7.49 (t, 2H, J = 8.3 Hz), 7.69 (m,
1H), 7.88 (dd, 1H, J = 1.6 8.7 Hz), 8.08 (s 1H), 8.13 (d, 1H, J = 8.7 Hz), 8.66 (d, 1H, J =
8.0 Hz 1H), 9.25 (s, 1H) ppm;HRMS (ESI, 70 eV): m/z = 262.0874 (M++H) [Calcd mass for
C17H12NO2: 262.0868 (M++H)].
9-Methoxy-6H-chromeno[4,3-b]quinolin-6-one[11a,b](3c): White solid, yield, 96%; mp 228-230oC
(Acetone); 1H NMR (400 MHz, DMSO-d6) 3.86 (s, 3H), 7.22 (m, 2H), 7.39-7.47 (m, 3H), 8.10
(d, 1H, J = 9.6 Hz), 8.70(m, 1H), 9.0 (s, 1H) ppm; 13C NMR (100 MHz, DMSO-d6): 56.4,
107.2, 107.3, 117.7, 120.0, 124.7, 125.4, 127.4, 129.0, 130.8, 132.6, 132.7, 139.4, 147.3, 152.5,
158.4, 161.1 ppm;HRMS (ESI, 70 eV): m/z = 278.0811 (M++H)[Calcd mass for C17H12NO3:
278.0817 (M++H)] 9-Chloro-6H-chromeno[4,3-b]quinolin-6-one[11c] (3d) White solid, yield, 95%;
mp 243-245oC (Acetone); 1H NMR (400 MHz, DMSO-d6) 7.51 (t, 2H, J = 8.0 Hz), 7.7 (t, 1H,
J = 7.7 Hz), 8.03 (dd, 1H, J = 2.2 9.0 Hz ),8.24 (d, 1H, J = 9.0 Hz), 8.50 (d, 1H, J = 2.2 Hz),
8.68 (d, 1H, J = 7.4 Hz), 9.33 (s, 1H) ppm; 13C NMR (13C NMR 100 MHz, DMSO-d6)):117.7,
117.9, 121.8, 125.2, 125.6, 128.9, 130.2, 131.4, 133.4, 134.6, 134.7, 140.7, 150.4, 150.5, 153.3,
161.6; HRMS (ESI, 70 eV): m/z = 282.0329 (M++H) [Calcd mass for C16H9ClNO2: 282.0322
(M++H)]
Compound(3f):
White solid, yield, 82%; mp 250-252oC (Acetone); 1H NMR (400 MHz, DMSO-d6)7.29 (d, 1H,
J = 7.7 Hz ), 7.43 (d, 1H, J = 8.1 Hz), 7.65-7.74 (m, 3H, J = 7.8 Hz), 8.20 (d, 1H, J = 8.1 Hz),
8.69 (brs, 2H), 9.14 (s, 1H) ppm.
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Compound(3g):
White solid, yield, 85%; mp 246-248oC (Acetone); 1H NMR (400 MHz, DMSO-d6)) 7.36 – 7.52
(m, 2H), 7.70 (m, 2H), 7.99-8.20 (m, 2H), 8.44 (d, 1H, J = 8.4 Hz), 8.63 (d, 1H, J = 8.4 Hz),
9.32 (s, 1H) ppm.
Compound (3g):
White solid, yield, 82%; mp237-239oC (Acetone)1H NMR (400 MHz, DMSO-d6) 7.40 (m, 2H),
7.73 (t, 1H, J = 7.5 Hz), 7.92 (t, 1H, J = 7.4 Hz), 8.02 (d, 1H, J = 8.5 Hz), 8.27 (d, 1H, J =8.1
Hz), 8.89 (s, 1H), 9.36 (s, 1H).
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Cu2O NANO Materials thin film

Goutam Kumar .Paul ∗

ABSTRACT

Nanotechnology R and D is directed toward understanding and creating improved materials,
devices, and systems that exploit these new properties. Preparation of cuprous oxide (Cu2O)
thin films on glass substrates and nitrogen doping into Cu2O were studied by using reactive
radio-frequency magnetron sputtering. It has huge potential for application to photovoltaic
cells to be more specific for the top layer in a tandem structure. I am trying to improve of
Cu2O properties doping with nitrogen.

Key words: nano, Cu2O, Thin film

INTRODUCTION

The increased application of transparent conducting oxide film as conducting layer as well
as one of the electrodes in modern solar cells is the motivation of study of conducting ZnO
films. These films are prepared by several deposition technique like metal organic chemical
vapor deposition [1] DC or RF magnetron sputtering [2], spray pyrolysis [3] and sol-gel process
[4]. These ZnO films are n-type in nature. On the on the hand cuprous oxide (Cu2O) is one
of the promising direct band-gap semiconductors with band-gap energy 2.0 eV. It has huge
potential for application to photovoltaic cells [5-7], to be more specific for the top layer in a
tandem structure. It is p-type in nature. In this paper I will discuss the preparation of Cu2O
film and its improvement with doping for use in nano structure solar cell.

EXPERIMENTAL

Polycrystalline p-Cu2O thin film was grown by means of RF magnetron sputtering on corning
7059 glass substrate using a Cu target of 99.99% purity. Oxygen was introduced during the
growth of Cu2O through a nozzle whose end was placed near the substrate. We prepared two
samples for Cu2O, one undoped (Sample 1) another doped with nitrogen (Sample 2) with flow
rate 10ml/sec. The thickness of each film was around 1500nm The hole concentration of Cu2O
was in the range between 6x1015cm-3 and 2x1017cm-3. The schematic diagram of apparatus is
shown in Fig.1.
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Figure 1

The XRD profiles in θ−2θ mode using Cu-Kα radiation of the heterostructures from sample
1 and sample 2 are shown in Fig.2. Diffraction peaks of (111) planes of Cu2O observed. We
found intensity of Cu (111) diffraction peak for both the sample.

Figure 2

Surface characterization was carried out using atomic force microscopy (AFM). Fig. 3 shows
atomic force microscope (AFM) images of samples with undoped Cu2O and N2 doped Cu2O
thin films.
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Undoped Cu2O N2 doped Cu2O

Figure 3

The electrical conductivity, the carrier concentration and Hall mobility of the films were
measured by the van der Pauw four-probe technique with a square configuration in the at room
temperature. The four contacts each have an area of about 0.05 cm2, with gold deposition.
Ohmic contact between electrode and Cu2O films was confirmed before measurements were
taken. The measurements for Hall effect were carried out utilizing a magnetic field of 2 kG and
the substrate area (1 cm2) in this measurement was much lower than the area around the pole
pieces of the magnet.

RESULTS AND DISCUSSION

The X-ray diffraction (XRD) patterns of three of the doped films are shown in Fig. 1. They
indicate a tendency for orientation along the (111) direction. There is no remarkable change
in crystallinity and crystalline size with doping but slight gradual decrease peak intensity with
doping has been observed. Fig.2 shows the surface morphology of Cu2O surface. The surface
shows polycrystalline structure with well-defined grain boundaries. The average sizes of the
grains have increased with doping from 60 nm to 90nm.

The carrier concentration, mobility and resistivity of the samples are listed in table 1. Result
indicates that both the carrier concentration and Hall mobility measured at room temperature
increase with doping. As a result, the resistivity is decrease with doping. This is due to
increase of grain size with doping. The basic model was proposed by Volger [8] and Petriz [9]
and the refinements were done by Orton and Powell [10]. The Cu2O doped with N2 is better
for fabricate electrical devices.

Sample name Resistivity Mobility Carrier concentration
(Ohm-cm) (Cm2/V-S) (Cm-3)

Undoped 32.1 7.0 2.55x1015

N2 doped 22.2 9.2 1.5x1016
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CONCLUSION

In this article I have reported a study of p-Cu2O thin film prepared by dc reactive mag-
netron sputtering and subsequently N2 doping, clearly showing the enhancement of electrical
and morphological properties in respect to undoped film.
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Time Crystal: A New Phase Of Matter

Ujjwal Das ∗

Abstract: Idea of time crystal first appeared in Science fiction movie but now it has become
a reality in certain sense. Spontaneous breaking of symmetry plays a crucial role in Physics.
Time Translation Symmetry is one of the most fundamental symmetry as it maintains the
eternity of physical laws of the universe. As the spontaneous breaking of space translation
symmetry gives rise to the crystal state of matter, with an analogous way Prof.Frank Wilczek
theoretically predicted the possibility of a new phase of matter where as a result of the spon-
taneous breaking of time translation symmetry, a quantum system spontaneously breaks into
persistent temporal oscillations (repeat ting events in time) and termed it as Time Crystal.
Although this immediately proved to be impossible by Eigen State thermalization hypothesis
(ETH), this intriguing idea of time crystal fascinated many scientists to search further. And
it was found that that Floquet MBL system violet the ETH which was the main culprit for
realization of time crystal. Finally in 2017, existence of discrete time crystal in Floquet MBL
system was confirmed by two different research-teams. In this brief review, we will try to de-
scribe the journey from the prediction of time crystal to its realization.

Key words: Spontaneous symmetry breaking, ETH, MBL, Floquet System, Spin correlation
function.

Introduction: The concept of time crystal as proposed by Wilczek, a Nobel laureate and
professor at MIT (Wilczek 2012), implied the repeating events in time in the system as a result
of spontaneous breaking of time translation symmetry, so the state of system must be time de-
pendent. But according to ETH ,all quantum systems are believed to be thermalize eventually
and leads to equilibrium state which is evidently time independent .So this was the reason why
the time crystal was an impossibility. We shall investigate here what thermalization means and
how Floquet system (periodically driven system) with many body localization (MBL) can really
violating ETH leads to the possibility of discrete time crystal (DTC) by breaking discrete time
translation symmetry .In the end we shall also briefly describes the experimental verification
of existence of DTC.

Thermalization and ETH: Study of the process of thermalization in isolated quantum sys-
tem reveals that thermalization can happen without the contact of any reservoir because the
system can be regarded as consists of two parts say A and B where part B plays the role of
reservoir for part A. But the thermalization of a quantum system leads to a paradox as the
system starting from a pure initial state reach a mixed state or Gibbs state by the unitary time
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evolution. This or Gibbs state thermal state seems to lose all the initial information about the
system which contradicts the fundamental unitary principle of quantum mechanics. This prob-
lem can be resolved by the fact that actually all the initial information are not wiped out but
hidden in other degrees of freedom of the system which then obeys the volume law of entropy
(von Neumann law) which is the signature of entanglement with other degrees of freedom. This
entanglement conspires in hiding the information of initial state retrieving which requires global
operator which is not feasible. The state of the isolated quantum system obeying the volume
law of entanglement is a consequence of Eigenstate Thermalization Hypothesis (ETH) (Deutsch
1991; Rigol et al 2008; D’Alessio 2015) which was actually the boldest argument (Bruno 2013)
to rule out the possibility of realization of Time Crystal.

Floquet System and its Thermalization: Floquet system is a periodically driven system
that can be described by a periodic Hamiltonian so that H (t+ T ) = H(t). So time evolution
operator can be defined as U = exp(−i

´ T
0
H (t) dt ). So state of the system at time t (which

is integral multiples of time period T) t=nT, can be expressed in terms of initial state |ψ(0)⟩
as |ψ(nT )⟩ = Un |ψ(0)⟩ . Thus, a Floquet system can be thought of as the analogue of an
isolated system with a time-independent Hamiltonian, but where the time evolution happens
in discrete steps rather than continuously. As the Hamiltonian of the Floquet system is not
time independent so Energy conservation principle does not hold here. So nothing is here to
prevent the system from thermalization (Lazarides et al 2014) and the system reaches a state
of maximum entropy (a state of infinite temperature) without any constraint, so it exhibits
no interesting features. Now this thermalization can be inhibited by Many-Body-Localization
(MBL). So let us explore the concept of MBL.

Many-Body-Localization: Many-body-localization is a modified version of Anderson Lo-
calization (Anderson 1958) but with interactions. .To understand Anderson localization, we
consider a chain of atomic cites having an electron at a particular site with all other sites empty.
Normally in the course of time probability amplitude of the de-Broglie wave packet representing
electron spreads by leaking through to the other sites and it is called extended phase. But if
the potential at different sites are modified (instead of constant or similar potential) by some
disorder, then for a particular strong disorder ,if we keep track of the amplitude of electron,
then strange observation or result is that the electron remains in localised phase e.g. confined
at that particular initial cite. This is called Anderson localization and observed experimentally
in one dimension.

Now for the Many Body Localised system Hamiltonian (containing disorder and interaction
in a lattice of spin-1/2 particles is given by

H = (H0 + λV) where Ho =
∑

j hjσ
z
j .

Where hi indicates disorder and V is interaction term of strength λ. H0 appears to be a very
fine-tuned Hamiltonian, because its eigenstates are product states, specifically Sz

i eigenstates
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are of the form |· · · ↑↑↓↑↓↑↑ · · ·⟩ and so forth. This means that the entanglement entropy of
an Eigen state is zero which is in sharp contrast to the prediction of the ETH (Nandkishore
et al 2015). However, It is possible to construct perturbatively a local unitary U such that
Heff = UHU † is diagonal in the eigenstates of H0. This local unitary U relates the eigenstates
of H = (H0 + λV) to the eigenstates of a Hamiltonian H0 of the form Ho =

∑
j hjσ

z
j .Indeed,

this can be taken as the dentition of MBL (Bauer and Nayak 2013 ).As a consequence two
interesting properties of MBL can be deduced from it as follows.
Characteristics of MBL state:
a) Eigenstate properties: The eigenstates of H0 are product states. By assumption, if H is
MBL this implies that the eigenstates of H are obtained from those of H0 by a local unitary U .
One can show that it can only create entanglement in a region proportional to the boundary
of that region, so we immediately conclude that the eigenstates of H0 obey an area law for the
entanglement entropy [22]. This means, in particular, that they do not satisfy the Eigenstate
thermalization hypothesis. Thus MBL systems constitute a counter-example to the conjecture
that quantum systems generically obey ETH.

b) Dynamical properties: A crucial feature of MBL systems is that they have a complete
set of quasi-local integrals of motion [21, 24].To see this, observe that every eigenstate of H0
is also a simultaneous eigenstate of all the operators σz

i . Therefore, every eigenstate of H is
also a simultaneous eigenstate of the operators τ zi = Uσz

iU
† (“l-bits”). The existence of these

local integrals of motion means that the system cannot self-thermalize without a bath Indeed,
since the τ zi are integrals of motion, their expectation values cannot change, so the system will
always retain a memory of its initial state even at infinite times

Floquet MBL System: Proof that Floquet MBL does not thermalize: Consider the
Hamiltonian of the Floquet-MBL system is of the form H(t) = H0 + V (t), Where H0 is a time-
independent Hamiltonian which is MBL, and V (t) is a weak driving term. Then it is possible
to construct a local unitary which the transform the Hamiltonian to get time independent
Hamiltonian D:

P † (t)H (t)P (t)− iP † (t) ∂tP (t) = D

For weak enough driving, D is close to H0. Hence, if H0 is MBL then we expect that so is D.
Thus, according to the dynamical property of MBL system discussed above, there can be found
a complete set of local integrals of motion τ zi for D. The existence of these local integrals of
motion means that Floquet-MBL systems cannot thermalize (Else and Nayak 2016). So a non
trivial steady state at late times can be achieved by Floquet-MBL.

Floquet Time Crystal: Now we shall try to understand how discrete Time-Crystal phase can
emerge in Floquet-MBL system(Else et al 2016) .Floquet system driven by a frequency Ω = 2π

T

(for example a periodically driving spin lattice) obeys discrete time translation symmetry:
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H (t+ T ) = H(t).(Note that we are not considering the continuous time translation symmetry)
Now we want to examine the conditions under which spontaneous breaking of discrete time
translation symmetry (SBTTC) can occur for a Floquet-MBL system with a specifically con-
structed Hamiltonian and leads to the possibility of existence of discrete time crystal (DTC).
For this purpose we consider here an example of Ising ferromagnetic system for which time
translation symmetry can be broken spontaneously. The symmetry-respecting ground states of
an Ising ferromagnet are |±⟩ = 1√

2
(|↑↑↑ . . .⟩+ |↓↓↓ . . .⟩) Such long range correlated Schrödinger

“cat states” are unphysical and can never be reached in finite time by any unitary time evolu-
tion starting from a short-range correlated starting state. On the other hand, the “physical”
combinations |↑↑↑ . . .⟩ and |↓↓↓ . . . >⟩ break the Ising symmetry. To achieve TTSB case, sys-
tem must exhibits oscillation under time evolution which requires the superposition of states
whose phases wind at different rates. That is, whereas in the Ising ferromagnet the two cat
states are degenerate in the thermodynamic limit, in a time-crystal they would need to have
different eigenvalues under the time-evolution operator. Consider a discrete time evolution op-
erator Uf (which describes periodically driven “Floquet” systems.) Suppose that the states |±⟩
have eigenvalues eiω±underUf . Then, although the unphysical cat states are time-invariant
(up to a phase), a physical state such as |↑↑↑ . . .⟩ (Which can be expressed as superposition of
Cat states) will evolve according to

(Uf )
n |↑⟩ ∝ Cos(ωn) |↑↑↑ . . .⟩+ iSin(ωn) |↓↓↓ . . .⟩ , where ω = (ω+−ω−)

2
.

Now a state is said to have short range correlations if for any local operator the following
condition is satisfied:⟨ψ|Φ (x) Φ(x/) |ψ⟩ − ⟨ψ|Φ (x) |ψ⟩ ⟨ψ|Φ(x/) |ψ⟩ → 0for |x− x/| → ∞ . So
the superposition defined above are not short-range correlated under this definitions, while a
state such as |↑↑↑ . . .⟩ is short range correlated. “Floquet” systems driven at a frequency Ω =
2π/T and its time-evolution is described by a time-dependent Hamiltonian H(t), with a discrete
time translation symmetry such that H(t) = H(t+T) for some T.

Now TTSB can be defined (in the thermodynamic limit) in two equivalent ways: Let
U(t1, t2) be the corresponding time evolution operator from time t1 to t2.
a)TTSB-1: TTSB occurs if for each t1, and for every state with short ranged correla-
tions, there exists an operator Φsuch that ⟨ψ(t1 + T )|Φ |ψ(t1 + T )⟩ ̸= ⟨ψ(t1)|Φ |ψ(t1)⟩, where
ψ (t1 + T ) = U(t1 + T, t1)ψ (t) .

b)TTSB-2: TTSB occurs if the eigenstates of the Floquet operator Uf = U(T, 0) cannot be
short-range correlated.
So next thing is to show how a time-dependent Hamiltonian H(t) can be constructed which
satisfies the conditions for TTSB given above so that for such a system, even though the
time-evolution is invariant under the discrete TTS generated by time translation by T, the
expectation value of some observables (Φ (x)) spin correlation function for example) is only
invariant under translations by nT for some n>1.In other words, the system responds at a
fraction Ω

n
of the original driving frequency Ω = 2π

T
.

Consider one-dimensional spin-1/2 systems with Floquet unitaries of the form:
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Uf = exp(−it0HMBL) exp(it1
∑
σx
i )

Where HMBL =
∑

i jiσ
z
i σ

z
i+1 + hziσ

z
i + hxi σ

x
i

We choose t1 ≈ π/2, such that the application of
∑
σx
i in this stroboscopic time evolution has

the effect of approximately flipping all of the spins since exp
{(
iπ
2

∑
σx
i

)}
=

∏
i iσ

x
i . This is

followed by time evolution for an interval t0 under the Hamiltonian HMBL.The period of the
drive is T = t0 + t1.

For h=0 and t1 = π/2,the eigen states of HMBL are also the eigen states of the individual
σz
i .Consider such an eigen state |{si}⟩ with si = ±1 so that σz

k |{si}⟩ = sk |{si}⟩.
Then H |{si}⟩ = (E+ ({si})+E−(si)) |{si}⟩ where E+ ({si}) =

∑
i Jisisi+1 and E− ({si}) =∑

i h
z
i si.The Floquet eigen states are eit0E−({si})/2 |{si}⟩ ± e−it0E−({si})/2 |{−si}⟩ and corre-

sponding eigen values are ± exp(it0E+ ({si}).Hence TTSB is satisfied for h=0 and t1= π/2.

Experimental discovery of Time Crystal:
a) Experimental design of Floquet MBL for DTC: Spontaneous braking of discrete time
translation symmetry i.e. time crystal phase of matter was first observed experimentally in
a system of spin chain of trapped atomic ions (Zhang 2017) under the influence of a periodic
Floquet Hamiltonian where quantum many-body Hamiltonian with a long range Ising interac-
tions and disordered local effective fields is implemented using optical control technique. Here
unitary time evolution the spin chain system is governed by Floquet Hamiltonian H which is
constructed as H = H1 +H2 +H3 .Single Floquet period T consists of T = t1 + t2 + t3,where
H1 = g(1− ϵ)iσ

i
y applied for time t1, H2 =

∑
i Jijσ

x
i σ

x
j applied for time t2 and H3 =

∑
iDi σ

x
i

applied for time t3 in sequence (Fig-1). Here σγ
i (γ = x, y, z) is the Pauli matrix acting on the

ith spin, g is the Rabi frequency with small perturbation ϵ. Jij is the coupling strength between
spins i and j, and Di is a site-dependent disordered potential sampled from a uniform random
distribution with Di ∈ [0,W].

The unitary time evolution under a single Floquet period is U (T ) = e−iH3t3e−iH2t2e−iH1t1 .
Effect of first evolution operator e−iH1t1 is to flip all the spins around y-axis of the Block sphere
by an angle 2gt1 = π with also a controlled perturbation in the angle ϵπ, where ϵ < 0.15.The
second evolution operator e−iH2t2 causes the spin-spin Ising interaction and the third evolution
operator e−iH3t3 provides disorder to localize the system and is programmed so that the variance
of the disorder is set by Wt3 = π.
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FIG. 1(Zhang 2017): One period of Floquet unitary evolution of a spin chain under the influence of the Hamiltonian
H( H = H1 + H2 + H3 ) consists of H1(a global spin flip of nearly ), H2(long-range Ising interactions) and H3(strong
disorder) applied sequentially in time. Experiment involves the measurement of spin correlation after 100 Floquet periods.

Preparation and measurement: To observe the DTC, the spins of the system are initial-
ized to the state |ψ0⟩ = |↓⟩x = 1√

2
(|↓⟩z + |↑⟩z) through optical pumping followed by a global

π
2

rotation. After 100 Floquet periods, the magnetization of each spin along x is measured to
calculate the time correlation function ⟨σx

i (t)⟩ = ⟨ψ0| σx
i (t) σ

x
i (0) |ψ0⟩ . Measured spin mag-

netization dynamics represented both in the time and the frequency domain, up to N = 100
Floquet periods is shown in Fig-2.

Experimental Results: a)Effect of disorder and interaction: The global π-pulse e−iH1t1

rotates the spins roughly half way around the Bloch sphere, so the system return to its initial
spin state after two Floquet periods i.e. the system responds at half of the Floquet frequency.
The frequency of this sub harmonic response in the magnetization is sensitive to the precise
value of the global rotation in H1 and is therefore expected to track the perturbation ε. This
results in coherent beats and causes a splitting in the Fourier spectrum by 2ε(Fig. 2(a)). But
when disorder e−iH3t3 is added to the Floquet period, the each spin precess at different Larmor
rates (Fig. 2(e)) and are not in phase with respect to each other destroying the beat pattern
(Fig. 2(b)). The spin synchronization is restored only with the application of Ising interaction
e−iH2t2 (Fig. 2(c,f)).
b) Hints of existence of time crystal phase and Phase transition: The most important
result is that with the application of both interaction and disorder, the splited Fourier peaks
from Fig. 2(b) merge into a single peak in Fig. 2(c) which signifies that the temporal response
is locked to twice the Floquet period. This phase is a stable as it is insensitive to variation of
perturbation strength εto the drive in H1 up to the value of εless than 0.11. However when
perturbation is too strong (say for ε= 0.11) the system exhibits a phase transition from discrete
time crystal phase to normal symmetry unbroken phase.
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FIG. 2(Zhang 2017): Spontaneous breaking of discrete time translation symmetry. Top panel: Time-evolved magne-
tizations of each spin ⟨σx

i (t)⟩ and their Fourier spectra, showing sub-harmonic response of the system to the Floquet
Hamiltonian. (a)When only the H1 spin flip is applied, the spins oscillate with a sub-harmonic response that beats due
to the perturbation ε= 0.03 from perfect π-pulses, with a clear splitting in the Fourier spectrum. (b) With both the H1
spin flip and the disorder H3, the spins precess with various Larmor rates in the presence of different individual fields. (c)
Finally, adding the spin-spin interaction term H2 (shown with the largest interaction phase J0t2= 0.036 rad), the spins
lock to the sub-harmonic frequency of the drive period. Here the Fourier spectrum merges into a single peak even in
the face of perturbation εon the spin flip H1. (d) When the perturbation is too strong (ε= 0.11), we cross the boundary
from the discrete time crystal into a symmetry unbroken phase10. Bottom panel: Individually resolved time traces. (e)
Spin magnetization for all 10 spins corresponding to the case of (b). (f) Spin 3 and 8 corresponding to the case of (c)

Conclusions: Discovery of Discrete Time Crystal in a system obeying discrete time translation
symmetry provides high impetus to the research towards further exploration of time crystal
phase of matter. For example the Field Theoretical analysis of system which may exhibit spon-
taneous breaking of continuous time translation symmetry reveals the existence of goldstone
modes just as expected. As Time Crystal is an emergence of a stable, energy –conservative and
macroscopic clock in an interacting many body system without requiring a constant source of
energy, so it is essentially a kind of realization of an impossible dream of physicist for perpet-
ual motion (fundamental obstacle for possibility of existence of perpetual motion machine was
the second law of thermodynamics even in the absence of any energy-dissipative effect).Recent
experimental research also trying to design time crystal of larger size and to study interaction
between different time-crystals. Scientist believe that time crystal will play a great role in the
quantum computer design in near Future.
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Barrow Holographic Dark Energy Model with GO Cutoff

Arindam Saha ∗

ABSTRACT: This paper deals with Barrow holographic dark energy (BHDE) model in a spa-
tially flat FLRW universe with Granda-Oliveros infrared (IR) cutoff, L = (αH2 + βḢ2)

− 1
2 . We

investigate the evolution of universe which is assumed to be filled with noninteracting pressure-
less matter and BHDE as dark energy (DE) candidate. Both interacting and non-interacting
cosmological scenario are considered here. It is found that this model is theoretically powerful
to describe the late time accelerated phase of the universe. We note that the model behaves as
the phantom source and the stability of the model is seen to depend on the Barrow exponent
Δ.

Keywords- Barrow holographic dark energy, FLRW universe, Granda-Oliveros infrared (IR)
cutoff, Cosmological parameters

I. INTRODUCTION

Accumulated data from various cosmological observations indicate that our universe is now
experiencing a phase of accelerating [1]. It has been predicted that this late accelerating phase
is attributed to an unknown matter having negative pressure known as dark energy (in short
DE). There are many models proposed for dark energy in the literature through modified the-
ories of gravity ([2] - [3]) and dynamical scalar fields ([4] - [8]).

Recently, a new form of dark energy based on holographic notion has been proposed consid-
ering the existence of some cosmic horizon. Based on the holographic principle in the framework
of quantum gravity, the holographic dark energy (HDE) has been constructed. This dark energy
model is very effective in describing the late-time acceleration quantitatively ([9] - [14]) and has
been tested through observations ([15] - [17]). This model associates the dark energy density
to the cosmic horizon and horizon entropy plays a crucial role in the HDE models. Another
characteristic feature of HDE models is the long-distance cut off, also known as infrared cutoff
(IR cutoff hereafter). This cutoff is not uniquely defined in cosmology. The particle horizon
radius (RH), the Hubble horizon (L = H−1), the future event horizon (rh), the Ricci scalar
curvature radius (RCC), the apparent horizon radius (L = (H2+ k

C2 )), the formal generalization
of RCC , known as Granda-Oliveros (GO) cutoff, given by L = (αH2 + βḢ2)

− 1
2 , the age of

universe (T ), the conformal age of the universe (η), the radius of the cosmic null hypersurface,
etc ([18] and the references there in are a comprehensive but not complete list of IR cut off
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used in cosmology).
Cosmological models are usually constructed taking into account perfect fluids or a mix-

ture of non-interacting perfect fluids and each of them evolves separately according to energy
conservation law. But the cosmological observations admit an interaction between them, hence
it is interesting to study cosmologies with an interacting mixture of fluids. The exchange of
energy among these fluids might play important role in the evolution of the universe.

J. D. Barrow ([19]) investigated the consequences for the black-hole area introducing fractal
structure for the horizon geometry and proposed a new black-hole entropy relation which is
given by

SB =

(
A

A0

)1+∆
2

(1)

where A and A0 are the standard horizon area and Planck area respectively. The exponent ∆
is bounded as 0 ≤ ∆ ≤ 1 and denotes the quantum -gravitation deformation and hence the
deviation from Bekenstein-Hawking (BH) entropy. This expression resembles Tsallis entropy
but the involved physical principles and interpretation are completely different. With help
of holographic principle, the use of Barrow entropy leads to Barrow holographic dark energy
(BHDE) whose energy density is given by

ρB = CL∆−2 (2)

where C is a parameter. The standard holographic dark energy density ρD = 3c2M2
PL

−2 can
be obtained in this case ∆ = 0, where C = 3c2M2

P with c2 the model parameter and MP is the
Planck mass.

In this present paper, we consider BHDE model in flat FRW universe with GO cutoff, which
is defined as ([20], [21])

L = (αH2 + βḢ2)
− 1

2 (3)

Hence, substituting L in Eq. (2), we obtain the energy density of Barrow holographic dark
energy namely

ρB = C(αH2 + βḢ2)
2−∆
2 (4)

where α and β are constants.
Recently, Saridakis [22] shown that the BHDE possesses basic HDE as a sub-case in the

limit where Barrow entropy becomes the usual Bekenstein-Hawking one and this new scenario
exhibits more richer and interesting phenomenology. Anagnostopoulos et al. [23] showed that
the BHDE is in agreement with observational data, and it can serve as a good candidate for the
description of dark energy. In the present work we study the dynamics of flat FLRW universe
filled with a pressure less matter and BHDE. In the next section the cosmological parameters
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are discussed using relevant field equations of flat FLRW cosmology. In section (3) a non-
interacting and in section (4) an interacting BHDE model are discussed and finally in section
(5) results from interacting and non-interacting models are compared and overall findings are
summarized.

II. FIELD EQUATIONS AND THE COSMOLOGICAL MODEL

The dynamics of universe is governed by Einstein field equation is given by:

RAB − 1

2
gABR = kTAB, (5)

where A and B runs from 0 to 4, RAB is the Ricci tensor, R is the Ricci scalar and TAB

is the energy-momentum tensor. The 5-dimensional spacetime metric of Kaluza-Klein (KK)
cosmology is (Ozel C. et al. 2010) the following:

ds2 = dt2 − a2 (t)

[
dr2

1− kr2
+ r2

(
dθ2 + sin2θdφ2

)]
, (6)

where a(t) denotes the scale factor and k = 0,1(−1) represents the curvature parameter for flat
and closed(open) universe. The Einstein’s field equation in flat universe for the metric given
by (2) becomes:

ρ = 3
ȧ2

a2
(7)

p = −2
ä

a
− ȧ2

a2
. (8)

The Hubble parameter is defined as H = ȧ
a

and the covariant derivative of five dimensional
energy-momentum tensor TAB

;B = 0 yields the continuity equation:

ρ̇+ 3H(p+ ρ) = 0, (9)

Using the equation of state p = ωρ in five dimensions, the equation of continuity reduces to

ρ̇+ 3Hρ(1 + ω) = 0, (10)

where the total energy density ρ = ρB + ρm, where ρB corresponds to dark energy and ρm
is for matter including Cold Dark Matter (CDM) with ωm = 0. For non-interacting fluid,
the conservation equations for pB, ρB and pm, ρm are seperately satisfied. For interacting dark
energy models:

ρ̇m + 3Hρm = 0, (11)
ρ̇B + 3HρB (1 + ωB) = 0, (12)
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Density parameters are defined as

Ωm =
ρm
ρcr

, ΩB =
ρB
ρcr

, (13)

where ρcr = 3H2. Eq. (12) can be written in terms of density parameters as:

Ωm + ΩB = 1 (14)

Using Eqs. (13) and (14) we obtain:

r + 1 =
1

ΩB

(15)

Substituting Eq.(2) in the expression of density parameter as in Eq.(13) we obtain

Ḣ

H2
=

1

β

[
−α +

(
3Ωβ

C

) 2
2−∆

H
2∆
2−∆

]
(16)

Taking the time derivative of the density parameter with Eqs. (7) and (11) and defining
ΩB

′ = dΩB

d(ln a)
we get

Ω′
B = (1− ΩB)

[
2

β

(
−α +

(
3Ωβ

C

) 2
2−∆

H
2∆
2−∆

)
+ 3

]
(17)

Furthermore, the equation of state for Barrow holographic dark energy is given by

ωB = −1− 1

3ΩB

[
2

β

(
−α +

(
3Ωβ

C

) 2
2−∆

H
2∆
2−∆

)
+ 3(1− ΩB)

]
(18)

Deceleration parameter is also evaluated as

q = −1− Ḣ

H2
= −1− 1

β

[
−α +

(
3Ωβ

C

) 2
2−∆

H
2∆
2−∆

]
(19)

III. COSMIC EVOLUTION OF NON-INTERACTING BHDE MODEL

To describe the cosmic evolution the cosmological parameters ΩB, ωB and q have been ploted
versus z for some values of ∆ in Figs. (1), (2) and (3) respectively, whenever ΩB0 = 0.73 and
H0 = 0.07 Gy−1.
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Figure 1: The evolution of ΩB with z for different values of ∆. Here, ΩB0 = 0.73, and
H0 = 0.07 Gy−1

Figure 2: The evolution of EoS parameter ωB with z for different values of ∆. Here, ΩB0 =
0.73, and H0 = 0.07 Gy−1.

Figure 3: The evolution of q with z for different values of ∆. Here, ΩB0 = 0.73, and
H0 = 0.07 Gy−1.

The evolution of density parameter ΩB with redshift(z) for different values of model pa-
rameter ∆ is found consistent with the current observations. Dark energy clearly dominated
the late universe and gradually evolves to ΩB = 1 in the future regardless ∆ values. We can
observe that the EoS parameter of BHDE with GO cutoff begins in a quintessence era ωB > −1,
but remains in phantom era in late time. Moreover it is observed that ωB approaches to the
cosmological constant (ωB = −1) at a value of redshift parameter in past and it is independent
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of model parameter ∆, however it varies considerably with ∆ throughout the evolution of uni-
verse. For higher ∆ values the universe transits into the phantom era faster as compared to
lower ∆ values. Fig. (3) shows the evolution behaviour of the deceleration parameter (q) of the
BHDE model versus redshift (z). The deceleration parameter goes to negative in recent past,
suggesting a late time acceleration of the universe. For different values of ∆, the present value
of q is seen to vary from -0.3 to -0.1 which is very much acceptable in light of supernovae data.
For ∆ is high the universe entered the accelerated phase earlier. In order to investigate the
classical stability of the BHDE, we need to study the evolution of of the square of the sound
speed evaluated as

v2 =
dpB
dρB

=
ṗB
ρ̇B

= ωB + ω̇B
ρB
ρ̇B

(20)

For the present model of BHDE v2 is given by

v2 = ωB +
M

ΩB

+
2N

3(1 + ωB)ΩB

Ḣ

H2
, (21)

where

M = 1− 2α

3β
− 2∆

3β(2−∆)

(
3ΩB

C

) 2
2−∆

H
2∆
2−∆ (22)

and

N = 1− 2α

3β
− 2∆

3β(2−∆)

(
3ΩB

C

) 2
2−∆

H
2∆
2−∆(1−

1
H2 ) (23)

The square speed of sound v2, represented by Eq. (21), is plotted as a function of redshift (z).
It is observed that the BHDE model is unstable during the cosmic evolution.

Figure 4: v2 versus z for different values of ∆. Here, ΩB0 = 0.73, and H0 = 0.07 Gy−1.

IV. COSMIC EVOLUTION OF INTERACTING BHDE MODEL
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We now study the evolution of universe filled by two liquids that are interacting. The total
energy density ρ = ρm +ρB, where ρm and ρB denote the energy density of dark matter (DM)
and BHDE respectively. The conservation law is decomposed as

ρ̇m + 3Hρm = Q, (24)
ρ̇B + 3HρB (1 + ωB) = −Q, (25)

(26)

where Q gives the interaction between BHDE and DM. Here Q = 3b2H(ρm + ρB), where b2 is
the coupling constant. One can easily show that the the deceleration parameter (q) and EoS
parameter (ωB) have the same form as those of the non-interacting case. This indicates that
the mutual interaction between DE and DM does not affect them. We only need to calculate
ΩB and v2 in this case. The calculation leads to

Ω′
B = (1− ΩB)

[
2

β

(
−α +

(
3Ωβ

C

) 2
2−∆

H
2∆
2−∆

)
+ 3

]
− 3b2 (27)

From the Eq. (26) one can easily notice the dependency of evolution of the density parameter
(ΩB) on both the model parameter � and the coupling parameter b2. It is observed that the
future evolution of the density parameter is more influenced by the variation in the coupling
parameter value (Fig. (5)). In the future universe the dark energy density dominates but its
share is suppressed for a higher value of b2. On the other hand, the future evolution of the
density parameter is almost independent on the model parameter ∆ (Fig.(6)).

Figure 5: The evolution of density parameter ΩB with redshift (z) for different values of b2.
Here ∆ = 0.08.

Again to explore the classical stability of the interacting BHDE model we calculated the
square speed of sound as

v2 = ωB +
M

ΩB

+
2N

3ΩB

[
(1 + ΩB) +

b2

ΩB

] Ḣ

H2
(28)
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Figure 6: The evolution of density parameter with redshift for different values of ∆. Here
b2=0.01.

where M , N are given by Eqs. (22) and (23) respectively. Evolution of the classical stability of
this model is shown in Fig. (7). It is interesting to note that the interacting BHDE model with
GO horizon as the IR cutoff is stable throughout the whole cosmic evolution for a particular
choice of the model parameter (∆) and the coupling parameter (b2). This is in contrast with
the model with Tsallis holographic dark energy models where it begins to show stability from
itself whenever q → 1

2
[24].

Figure 7: Classical stability of the interacting BHDE model for different values of ∆.

V. DISCUSSION

The recently suggested Barrow holographic dark energy has been investigated in flat FLRW
universe with Granda-Oliveros infrared (IR) cutoff. With this choice of IR cutoff we have de-
rived evolution of the cosmological parameters such as the density parameter (ΩB), the equation
of state (EoS) parameter (ωB) and the deceleration parameter (q) as a functions of the redshift
parameter z. It is seen that the present model can successfully incorporate late time accelera-
tion of universe, though accommodating a late time phase of acceleration is often challenging
in HDE without interaction in dark sector. One can obtain the usual thermal history of the
universe, with the sequence of matter and dark energy eras. In other words both interacting
and non-interacting BHDE models shows a smooth transition from deceleration era in early

59



CONSCIENTIA
ISSN: 2278 - 6554 Vol- VIII December 2020

universe to present acceleration era of the universe. Dark energy dominates the late universe
and gradually evolves to ΩB = 1 in future regardless of ∆ value. But its share is supressed for a
higher value of the coupling parameter b2 in case of the interacting model. The corresponding
dark energy equation of state (EoS) begins in a quintessence regime, remains in phantom regime
in late time. It varies considerably with Barrow exponent ∆ during the evolution of universe,
but becomes equal to the cosmological-constant value -1 at a value of z which is independent
of ∆. We also observe that non-interacting BHDE model is stable during the cosmic evolution.
The interacting dark energy model, however, is favourable for a stable universe depending on
the choice of model parameter ∆. Finally we would like to mention here that one can extend
the analysis of the present paper in the case where Barrow exponent depends on time and scale
to incorporate more complex and dynamical deformation of black hole horizons. This necessary
study lies beyond the scope of the present work and is left for future investigation.

Reference:

[1 ] Riess A G and et al. 1998 Astron. J. 116, 1009; Perlmutter S and et al. 1998 Nature
51, 391; Perlmutter S and et al. 1999 Astrophys. J. 517, 565; Perlmutter S and et al.
2003 Astrophys. J. 598, 102

[2 ] Tsujikawa S. 2013 Class. Quantum Grav. 30, 214003

[3 ] Chiba T and et al. 2000 Phys. Rev. D 62, 023511

[4 ] Harko T and et al. 2011 Phys. Rev. D 69, 024020

[5 ] Nojiri S and Odintsov S D 2006 Phys. Rev. D 74, 086005

[6 ] Nojiri S, Odintsov S D and Oikonomou V K 2017 Rep. 692, 1-104

[7 ] Cladwell R R 2002 Phys. Lett. B 515, 23

[8 ] Alves M E S and et al 2011 Phys. Lett. B 700(5), 283-288

[9 ] Li M 2004 Phys. Lett. B 603, 1

[10 ] Wang S and Wang Yi and Li Miao 2017 Physics reports 696, 1-57

[11 ] Pavon D and Zimdahl W 2005 Phys. Lett. B 628, 206

[12 ] Nojiri S and Odintsov S D 2006 Gen. Relativ. Grav. 38, 1285

[13 ] Setare M R and Saridakis E N 2006 Phys. Letts. B 642, 1

[14 ] Setare M R and Saridakis E N 2008 Phys. Rev. D 670, 1

60



CONSCIENTIA
ISSN: 2278 - 6554 Vol- VIII December 2020

[15 ] Zhang X and Wu F Q 2005 Phys. Rev. D 72, 043524

[16 ] Li M and et al. 2009 JCAP 0906, 036

[17 ] Sadri E 2019 Eur. Phys. J. C 79(9), 762

[18 ] Ghaffari S and et al 2014 Phys. Rev. D 89, 123009

[19 ] Barrow J D 2020 Phys. Letts. B 808, 135643

[20 ] Granda L N 2008 Phys. Letts. B 669, 275

[21 ] Granda L N 2009 Phys. Letts. B 671, 199

[22 ] Saridakis E N 2020 Phys. Rev. D 102, 123525

[23 ] Anagnostopoulos Fotios K. and et al 2020 Eur. Phys. J. C 80, 826

[24 ] Zadeh MA 2018 Eur. Phys. J. C 78, 940

61



CONSCIENTIA
ISSN: 2278 - 6554 Vol- VIII December 2020

Angle Between Annihilators of Two Frames of subspaces in A
Hilbert Space

Gopal Das ∗

Abstract
In this paper, we study the angle between two closed subspaces of H in terms of annihilators
of frames of subspaces.

Keywords: Annihilators of subspaces, frames, angle between subspaces

1. Introduction :
Let H be a separable Hilbert space. A sequence {fk}k∈I in H is called a frame for H, if for all
f ∈ H ,

A||f ||2 ≤
∑
k∈I

|⟨f, fk⟩|2 ≤ B||f ||2

for some positive constants A,B and I is an index set.
The constants A,B are called a lower and an upper bound of the frame respectively. The notion
of frames was first introduced by Duffin and Schaeffer (1952) in the context of nonharmonic
Fourier Series. Daubechies et. al. (1986) applied the notion of frames in the field of wavelet
and frequency analysis, analysis and design of over sampled filter banks and error corrections
codes. Young (1980) proved that every element in the space can be represented as a series in
terms of elements in a frame. In next section we recall some definitions and related results.

2. Some Definitions and Notations: A frame is called exact, if it ceases to be a frame
when an element in removed. A sequence in H is said to be a frame sequence if it is a frame
for its closed span.
If M and N are closed subspaces of H. We denote M ⊖N = M ∩N⊥ where N⊥ = {x ∈ H :
⟨x, y⟩ = 0 for all y ∈ N}. If M ∩N = {θ} , we denote by M ∔N the direct sum of M and N .
If the sum is orthogonal, we write M ⊕ N. Here we recall the definition of angle between two
subspaces of H which was introduced by Kato (1984).

Definition 1: Let M and N be two closed subspaces of the Hilbert space H. The cosine of
the angle of M and N is

c[M,N ] = sup{|⟨u, v⟩| : u ∈ M ⊖N, v ∈ N ⊖M, ||u|| = 1, ||v|| = 1}.
∗Assistant Professor, Department of Mathematics, Krishnagar Government College, Krishnagar, Nadia
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If M ⊂ N or N ⊂ M , we define c[M,N ] = 0. The sine of this angle is denoted by s[M,N ] =
(1− c[M,N ]2)�(1/2).
Following properties are well known from Antezana et al. (2005):

1. c[M,N ] = c[N,M ] = c[M ⊖N,N ] = c[M,N ⊖M ]

2. If dim  M < ∞, then c[M,N ] < 1.

3. c[M,N ] < 1 if and only if M +N is closed.

4. c[M,N ] = c[M⊥, N⊥].

5. c[M,N ] = ||PMPN⊖M || = ||PM⊖NPN || = ||PMPN − PM∩N ||

6. s[M,N ] = dist(N, {x ∈ M ⊖N : ||x|| = 1})

Definition 2: If V is a vector space over the field F and S is a subset of V , the annihilator
of S is the set S0 of linear functionals on V such that f(α) = 0 for every α ∈ S.
In this paper we study the angle between two closed subspaces of H in terms of annihilators of
frames.

3. Main Results If V is a vector space over the field F and S is a subset of V , the annihi-
lator of S is the set S0 of linear functionals on V such that f(α) = 0 for every α ∈ S.
In this paper we study the angle between two closed subspaces of H in terms of annihilators of
frames.

3. Main Results:
Suppose H be a finite dimensional Hilbert space with inner product ⟨, ⟩. We show that every
frame in H contains a subset which is a basis for H. Here we use the notion of frame operator.
For each frame {fk}m(k=1) in H, we define following operators in H as follows:

T : Cm → H

by T ({ck}mk=1) =
∑m

k=1 ckfk
T is called synthesis operator and S = TT ∗ is called frame operator, where T ∗ is the adjoint
operator of T and

S : H → H

is defined by

S(f) = TT ∗(f) =
m∑
k=1

⟨f, fk⟩fk, ∀f ∈ H
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Theorem 3.1:
Let {fk}m(k=1) be a frame in H. Then {fk} has a subset which is a basis for H.
Proof: Suppose S�H → H be the frame operator of the frame {fk}m(k=1) in H. Clearly S is
self-adjoint and bijective.
Now for each f ∈ H, f = SS−1f =

∑m
k=1⟨S−1f, fk⟩fk, f can be represented as

f =
m∑
k=1

⟨f, S−1fk⟩fk,

Therefore span{fk}mk=1 = H. If {fk}mk=1 is linearly independent, the span{fk}mk=1 is a basis of
H, otherwise by deletion theorem of vector space, there is a subset of span{fk}mk=1 in H which
is a basis of H.

Now we study the cosine of the angle of two subspaces in terms of annihilators of the subspaces.
Suppose P = {f1, f2,……, fk} and Q = {g1, g2,……, gm} be two subsets of H and F = span(P )
and G = span(Q). The annihilators of P and Q are defined as
P 0 = {g ∈ H∗ : g(fi) = 0 for all fi ∈ P and Q0 = {h ∈ H∗ : h(gi) = 0 for all gi ∈ Q, where H∗

is the dual space of H.
Then P 0 = span{f ∗

1 , f
∗
2 ,…, f ∗

k} and Q0 = span{g∗1, g∗2,…, g∗m} where {f ∗
1 , f

∗
2 ,…, f ∗

k} and {g∗1, g∗2,…, g∗m}
denote the dual bases of P and Q respectively.

Now for any g ∈ P 0 and h ∈ Q0, g and h can be expressed as g =
∑k

i=1 g(fi)f
∗
i and

h =
∑m

i=1 h(gi)g
∗
i .

Then

⟨f ∗
i , g

∗
i ⟩ =

{ ∑k
l=1 g

∗
J(fl)f

∗
i (gl) if m ≤ k∑m

l=1 g
∗
J(fl)f

∗
i (gl) if m > k

= ⟨fi, gj⟩

Theorem 3.2: Let H be a finite dimensional Hilbert space with the inner product ⟨, ⟩ and
P = {f1, f2,……, fk} and Q = {g1, g2,……, gm} be two subsets of H and F = span(P ) and
G = span(Q). Then c[F,G] = c[P 0, Q0], where S0 denotes the annihilator of the set S.

4. Conclusion:
A frame in a finite dimensional Hilbert space H spans H and so it has a subset which is a basis
of H, and angle between two subspaces of H is equal to the angle between the annihilators of
frames of those subspaces.
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Understanding the Barriers in Making the Villages Free from Open
Defecation

Debasree Bose ∗

ABSTRACT: Sanitation is a way of life, which requires change in attitude and behavior
based on internalization of the need for sanitation. There are many social, economic and other
types of barriers which are faced by the individual or the community in adopting sanitation
practices and making the area ODF. However, sanitation programme in India has remained es-
sentially top down which fails to address the bottlenecks at the said levels and being guided by
a blue print approach even lower units of administration also face bottleneck in implementing
the programme. Therefore, situation in the grass root level in adoption of sanitary practices
seems to change very slowly or is hardly changing in some areas. UNICEF and World Bank
have developed a tool for Bottle Neck Analysis (WASH-BAT) in inter-related sector of Water,
Sanitation and Hygiene. The overall aim of the WASH-BAT is to increase sector resources and
efficiency to achieve more sustainable and equitable outcomes. The core field visit in the GPs
reveal quite contrasting features among ODF and Non-ODF GPs which has been addressed
in the above section. Naturally, the outcome of WASH-BAT complements the causes behind
poor performance of the GPs. The barriers are actually turned out as the main reasons for lack
of progress in the GPs. The paper has also suggested some policies for improvement of such
scenario.

Key words: Sanitation, WASH-BAT, ODF, Gram Panchayat (GP), Community

1. Introduction:
Sanitation is a way of life, which people acquire with general improvement of their social and
economic conditions. That is hardly felt as a need by the people in the rural areas. However,
given the importance of safe sanitation practice for a healthy living and the high burden of
preventable diseases to which people are exposed due to poor sanitary practice the government
has given much importance to making the country ODF (Open Defecation Free). However, it is
also interesting to note that even understanding at the policy level has matured over time and
focus on making compact geographical areas ODF has been given only recently, nearly three
decades after the Central Rural Sanitation Programme (CRSP) was launched and construction
of toilets was the expected programme outcome. Improving sanitary practices requires action
at the level of every individual requiring change in behaviour which also requires more resources
to be invested onetime for acquisition of requires sanitary facilities and small amount of regu-
lar expenditure for procuring soap and other cleaning materials to facilitate rigorous hygiene
practice. Therefore, migration to a better sanitary behaviour requires not only social issues
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related to behaviour changes and demand for required infrastructure but also issues related to
delivery of services for construction of sanitary structures as well as availability of funds. The
latter is associated with both adoption of appropriate policy for allocation of resources and
management of supply for smooth delivery of services. Usually demand of the people is taken
care by the market but due to poor demand operation of market has been limited, particularly
in the rural areas. In this context the government has to step in for both generation of de-
mand and also take care of the supply arrangement as has been adopted in implementation of
sanitation programme in India. The programme interventions should ideally take care all the
issues involving demand of toilets and supply of quality infrastructure for attainment of ODF
status. There has been improvement in approach to sanitation to make the programme more
participatory and led by the people. However, the same has remained essentially top down
which fails to address the bottlenecks at the implementation level.
This paper analyses the bottlenecks found through field survey in the rural areas of Maharash-
tra. The bottlenecks have been identified through two different processes. The first is through
field study conducted for identifying bottlenecks in the year 2014 and 2015 and the second one
is visit to study status of implementation of Swachh Bharat Mission (SBM) in selected ODF
Gram Panchayats (GPs) and poor performing GPs during the year 2016. Main findings are
that there exists severe bottlenecks and the bottlenecks faced to implement the programme
increases as one goes down from the district to the village level. The paper also identifies some
of the required policy changes to remove the bottlenecks in attainment and sustenance of ODF
status in the rural areas, which are generally applicable for the other states also. The first and
the most crucial step to take action against any social problem is to locate the areas of shortfalls
and difficulties that hindering the smooth path of progress. Many have raised concern about
the poor sanitation scenario in rural India; a “social stigma” for which the country had been
fighting a multi-decade battle. Acute state of sanitation in rural India is well known but the
causes behind such condition still remains a puzzle. Sanitation has been accorded with high
priority in National Agenda now a days with the initiation of Swachh Bharat Mission (SBM).
But the situation in the grass root level seems to change very slowly or hardly changing in
some of the cases. The reasons behind such sluggish rate of progress required to be addressed
as soon as possible to let the hard stone rolling. The bottleneck analysis fetches out the existing
barriers in each tiers of hierarchical system of administration in rural Maharashtra.

2. Data and Methodology:
UNICEF and World Bank have developed a tool for Bottle Neck Analysis (WASH-BAT) in
inter- related sector of Water, Sanitation and Hygiene. The overall aim of the WASH-BAT is
to increase sector resources and efficiency to achieve more sustainable and equitable outcomes.
It is basically a sector analysis tool that identifies enabling factors to measure the extent of
bottlenecks by providing suitable scores against each factors. For this study four districts,
namely, Nanded, Osmanabad, Aurangabad and Jalna, with different geographic settings and
performances under SBM, have been chosen. Two blocks from each of these districts, one with
better and the other with worse performance under SBM (G) during the year 2015-16, were
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selected for the study.
Sampling Method: GPs were identified keeping in mind the diversity in performance and
phase of implementation of the SBM across four districts following stratified random sampling
method so that each district must have at least one NGP and one AIP poor performing GP
for the sake of comparison. The study conducted in 13 GPs as shown in the Table 1 below,
which also shows the nature of each GP selected for the study. The study is based on mainly
Focus Group Discussion (FGD) and observations. Hence entire GPs are served as samples of
the study. The community level study was conducted in the villages within the GPs where the
study was conducted and HHs from wide section of the society was consulted to obtain their
feedback.

Table 1: List of GPs Studied and their Features

Sl. No. District Block GP Nature of GP
1 Sillod Bharadi AIP Poor performing
2 Aurangabad Sarati NGP GP
3 Aurangabad Apatgaon AIP Good performing
4 Jowdwadi AIP Poor performing
5 Ardhapur Delub NGP GP
6 Nanded Amrabad AIP Poor performing
7 Mukhed Tandali AIP Poor performing
8 Lohara Nagral NGP GP
9 Osmanabad Tuljapur Arli (Khard) AIP Poor performing
10 Sarola NGP GP
11 Mantha Thengewadgaon NGP GP
12 Jalna Ambodakadam AIP Poor performing
13 Ghanswangi Maharjawala AIP Good performing

For the selection of enabling factors an indicator was worked out against every enabling factor
to judge the condition to be satisfied for presence of the factor. There are several aspects to
be judged against each indicator for which five predominant criteria, which need to be satisfied
for having favorable conditions for the enabling factor to be operative, were identified based on
previous experience and prior visit to the field. For Community level the enabling factors were
5 and that for the GP was 10 (same as 2014-15) and those at the Block and ZP levels increased
to 7 from 6 considered during the exercise taken up in the year 2014-15. The ground reality in
respect of each criteria was to be captured through a system of assigning score. Such exercise
tends to become subjective. To avoid subjectivity to the extent possible, the most possible five
scenarios were identified in respect of each criteria through preliminary discussions and field
knowledge gathered from visiting the districts. Thus, each question related to any particular
indicator had five possible levels of responses from most enabling to most obstructing situations
and that helped to classify the replies for assigning scores objectively.
Based on the ground reality, a score in a scale of 0 to 1, in steps of 0.25, has been assigned to
indicate each possible scenario. The scheme of scoring is given in Table 2 below. The score
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is 1 if the criterion has no possibility of facing a bottleneck and the score is 0 if the chance
of facing a bottleneck is very high. The situation in between has been segregated into three
different categories: (i) one with adequate performance which does not substantially affect the
implementation of SBM, (ii) the next condition reflects equal chance of performance or non-
performance and the same has been termed as average performance against the criteria and
(iii) the third condition reflects a more adverse scenario in which severe bottleneck is likely to
be faced but the work does not get stopped and the same has been termed as weak performance
against criteria. The score has been assigned based on the score of the possible response, which
is closest to the actual response for any enabling criterion. All the factors and the criteria
have been given equal weightage since working out relative weightage is neither easy nor felt
necessary. The score of each enabling factor in respect of each tier has been worked out by
taking the average score considering all the responses from that particular tier.
Total score below 2 under any enabling factor has been considered to signify severe bottleneck
and that between 2 and below 4 is considered moderate bottleneck. The analysis presented
below is based on total score under each factor. For easier interpretation of the score those
have been shown in different colours. Red signifies severe bottleneck, yellow signifies moderate
bottleneck and green signifies absence of any significant bottleneck.

Table 2: Scoring Criteria

Score Description
1.00 No issue associated with criterion
0.75 Adequate performance against criterion
0.50 Average performance against criterion
0.25 Weak performance against criterion
0.00 No performance against criterion

3. Results and discussion:
a. Bottlenecks Faced at Community Level

The summarized score sheet for the community is shown in Table 3. There are bottlenecks in all
the five enabling factors of which two are of severe nature. In the analysis of the previous year,
four of the enabling factors faced severe bottlenecks. To appreciate the change in existence of
bottlenecks the scores of the previous year is also shown in the table. The overall score during
the year 2014-15 was 1.5 indicating severe bottlenecks and the same has improved to 2.0, which
is just above severe category implying that there has been a general reduction of the barriers
at the community level. The improvement is maximum for supply arrangement, which is more
driven by the market. The least improvement has been for the social context, which is more
difficult to change and the same is followed by resources available with the GP. In order to
appreciate the association of the bottlenecks with the socio-economic background of the HHs,
the average score of HHs from selected backgrounds are given in Table 4.
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Table 3: Summarized Score Sheet for Community Level BAT

Enabling Factors Score (2015-2016) Score(2014-2015))
Social context 2.2 2.1
Availability of Resources 1.9 1.7
Advocacy for demand generation 2.2 1.3
Supply arrangement 2.1 1.0
Participation and equity 1.8 1.2
Average score 2.0 1.5

Table 4: Average Scores by selected socio-economic profile of the community members

Profile Indicator1 Indicator Indicator Indicator Indicator
1 2 3 4 5

Economic level
APL 2.72 2.34 2.19 2.62 1.85
BPL 1.80 1.54 2.16 1.57 1.70

Caste
SC 1.95 1.78 2.60 1.84 1.92
ST 1.62 1.65 1.63 1.57 2.19
VJNT 0.41 1.04 0.52 0.42 0.23
OBC 3.00 2.18 2.63 2.75 2.75
Other 3.18 2.46 2.39 3.24 2.58
Open defecation/Not having 1.32 1.07 1.63 1.08 1.40
toilet

Total 2.2 1.9 2.2 2.1 1.8

The most critical bottleneck being faced at the community level is the participation of the peo-
ple and their willingness to improve their sanitary practices. It was found that open defecation
was very common in the study villages. Most critically, no mechanism exists within the com-
munity to watch and keep these villages ODF and clean. Involvement of household members
from weaker sections in making the village ODF was not much encouraging. From Table 4 it is
noted that in relation to community participation the possibility of facing bottlenecks is com-
paratively higher among socially disadvantaged sections and BPL households than the other
caste group members and APL households. This reflects the need for a continuous advocacy
and ensuring participation of all households, particularly the poorer and the socially weaker
sections. The possibility of not facing bottlenecks for community participation is much higher
among the households where the members use the toilets than the households who do not use

1Note: Indicator 1 denotes “Socio- economic political context”; Indicator 2 denotes “Availability of nec-
essary resources”; Indicator 3 denotes “Demand for construction of toilets”; Indicator 4 denotes “Community
awareness of supply arrangement and its functionality”; and Indicator 5 denotes “Willingness of community to
improve their sanitary practice”. Socially disadvantageous caste group includes households belong to SC, ST,
VJNT and OBC communities.
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toilets or practice open defecation. It implies that the low hanging fruits have been harvested
and there must be greater effort in reaching the weaker and the poorer families to ensure their
participation. Table 5 also revealing that in relation to advocacy and demand generation the
possibility of facing bottlenecks is comparatively higher for BPL than the APL households and
the socially backward sections than the others. The study also found that the sensitization
programs for the poorer or socially weaker section, including tribal population was not very
effective. It clearly indicates that IEC for awareness generation activities have not been taken
up appropriately and adequately. One positive factor is that the villagers were aware of the
ODF goal and willing to achieve that. However, the involvement of the community members
in preparation of the ODEP was limited and many of them were neither aware of ODEP nor
so willing to support its implementation.

b. Bottlenecks Faced at GP Level
Ten enabling factors, which are the same as those used in the earlier exercise, were considered
for understanding the bottlenecks at the GP level. The combined scores for all the GPs visited
in respect of each of the 5 indicators for every enabling factor has been given in Annexure A2.
The summarized score in respect of each enabling factor is given in Table 5 below along with
the corresponding scores of the previous year. There has been a general improvement of the
scores for all the enabling factors and the average score has improved from 1.8 to 2.1 indicating
reduction of bottlenecks at the GP level. However, three of the enabling factors stand to be still
critical due to existence of severe bottlenecks. These are ‘Advocacy for demand generation’,
‘Capacity to deliver and motivation’ and ‘Focus on saturation making GPs ODF’. In respect
of the first two of these three factors there has been some improvement over that of the last
year but in respect of the third factor the same status as that of last year has been continu-
ing. However, though there has been improvement in barriers faced at GP level on taking up
advocacy, the response at the community level does not really substantiate that such activities
were actually carried out since the barrier is still severe. So, the effectiveness of advocacy needs
to be looked into. The improvement is probably due to effort by the implementing authori-
ties in improving the various enabling factors. Some of the factors, like supply arrangement
has improved to some extent through market mechanism. However, one should feel concerned
with the bottleneck at the GP level, as it is still far behind the target. Comparative scores
for the two years are shown graphically in Figure 1. The current status and its implication in
implementation of SBM is narrated below for the enabling factors.
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Table 5: Summarized Score Sheet for GP Level BAT

Sl. Gram Panchayat level Score Score
No. (2015-2016) (2014-2015)

1 Policy in place on role of GP for implementing SBM 2.5 2.5
2 Institutional framework for implementation of SBM 2.3 1.7
3 Capacity to deliver and motivation 1.9 1.7
4 Supply arrangement 2.4 1.4
5 Advocacy for demand generation 1.8 1.3
6 Resource under its control 2.1 1.8
7 Monitoring and supervision 2.0 1.7
8 Support from Block Development Office (PS) 2.2 1.8
9 Quality and sustainability 2.2 1.7
10 Focus on saturation & making GPs ODF 1.9 1.9

Overall score averaged over all the indicators 2.1 1.8

Figure 1: Changes in bottlenecks at GP level between 2014-15 and 2015-16

Advocacy and demand generation seems to be the most important bottleneck at the GP level
although there has been some improvement. Though, in most of the GPs IEC materials de-
veloped by the state are available for use but there is no uniformity in implementation of IEC
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activity. Nirmal Doots designated to promote awareness and encourage toilet usage through
IEC activities are also not there and use of community workers like ASHA/Anganwadi workers
etc. or civil society members is limited. Initiatives taken up by GPs to promote IEC including
IPC to meet local need are insufficient. Due to lack of fund hardly any IEC activity is performed
by the GPs of their own though some GPs took IEC activities which involved no or little cost.
Lack of focus on reaching saturation by universalizing coverage of household toilets for making
the villages ODF is the only enabling factor for which there has been no improvement over
the year. So, it continues to be one of the most critical bottleneck at the GP level. Many
GPs are not that serious to take action against those defecating in the open for which strong
directive is necessary from the government. In a project for demonstration of ICT for improved
and evidence-based monitoring of sanitation status by RF, all the 10 GPs taken up under the
project were found to have all their 101 Hagandaris in use.
Many GPs reported that due to non-availability of specific guideline from Government they
could not use the 14th FC fund for sanitation program. Use of MGNREGS fund for construct-
ing toilets is possible but the GP functionaries are apprehensive of the cumbersome and lengthy
processes. However, own resources of the GPs are inadequate for making substantial invest-
ment in improving sanitation. Therefore, the GPs are not able to provide support to repair
the defunct toilets, which have been kept outside the scope of the activities to be funded under
SBM. . It was also observed that there is a lack of adequate knowledge on the technical aspects
of the structure of the underground pits and other features of a hygienic toilet. However, the
support from the Block Development Offices has improved over the last one year. However
substantial bottlenecks still exist and this is an area where further improvement is possible
through administrative efforts. The main areas which require improvement are timely sharing
of all GRs and explaining the same to all the functionaries of the GPs, more frequent visit of the
block officials and Junior Engineer (JE) for technical guidance and taking measurements and
promptly addressing the problems reported by the GPs or observed by the block functionaries.
GPs have operational freedom to take up sanitation works within the guidelines of the SBM.
However, GP functionaries have neither any clearly defined accountability to the elected rep-
resentatives or the people for implementation of SBM nor the Sarpanches/Gram Sabha are so
empowered to demand accountability from the GSs.
Lack of proper supply arrangement is another bottleneck in this aspect, though the situation
has improved over the last one year. Since total number of construction has increased that has
resulted in widening the market and the market mechanism has probably resulted in reduction
of bottleneck in this respect. There are relatively fewer bottlenecks related to policy on role
of GP in implementing SBM. However, the functional responsibilities are not so institutional
assigning providing access to sanitation as a core function of the GP. Only few GPs feel that
making the area ODF is their responsibility as a local Government.

c. Bottlenecks Faced at Block Level
Eight blocks of four districts were selected for understanding the bottlenecks at the block level.
One of the block in each district had good performance during the current year while the other
had poor performance. The study team visited all the eight blocks but required interaction
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was not possible in two blocks because persons concerned were not available. Some information
were gathered from those blocks but those have not been used for scoring the enabling factors.
The role of the block is mostly of supportive and supervisory nature, which is very critical for
activating the entire GP and community level processes. Timely flow of fund has been found to
be an important enabling factor requiring better understanding of the issues involved. There-
fore, a separate factor on Fund Flow has been added in the study of 2015-16, which makes the
total number of enabling factors to be 7 for the block level analysis. The summarized score
sheet is placed in Table 6 below along with corresponding score for the previous year.

Table 5: Summarized Score Sheet for GP Level BAT

Sl. Block/Panchayat Samiti level Score Score
No. (2015-2016) (2014-2015)
1 Policy on role of block (PS) in implementing SBM 2.6 2.8
2 Institutional framework for delivery 2.3 2.5
3 Fund flow and related processes 1.8 -
4 Capacity to deliver and motivation 1.9 1.7
5 Advocacy for demand generation 2.2 1.4
6 Support received from ZP 3.1 3.3
7 Monitoring and supervision 2.2 1.7

Overall score averaged over all the indicators 2.3 2.2

There has been substantial improvement in ‘Advocacy and environment building’ followed by
‘Monitoring and supervision’. There has been a marginal decline in score for ‘Support received
from ZP’ although that has the highest score indicating least bottleneck among all the block
level enabling factors. It may be mentioned that support received from KRCs has been added in
the current year as an indicator under this category. The average score has improved marginally
from 2.2 worked out in the previous year to 2.3. However, the newly added factor has a score
of 1.8, which has pulled down the average score. This indicates that implementation of the
program has gradually contributed to removing bottlenecks.
The most severe bottlenecks at the block level are those related to flow of fund to the ben-
eficiaries and meeting financial requirement at the block office. Procedural delay is common
in sanctioning the proposals from GPs for construction of IHHLs. Though one third of the
blocks have an annual budget for IEC or training but flow of fund for taking up such activities
is very limited and uncertain. The rest of the blocks do not have any scope to spend money
for such activities. The other serious bottleneck at the block level is the lack of capacity and
motivation to take up the challenge of making the area ODF in a time bound manner. Train-
ings for BRC and CRC staff are also not adequate. Many blocks do not have trained BRC or
CRC. Average vacancy of the BRCs and the CRCs were 22% and 26% respectively. However,
the same varies widely across districts, from nil to 63% for the former and 9 to 44% for the
latter category. Further, infrastructural arrangement is also not adequate for them to perform
their responsibilities. The score on the policy framework is higher than many other enabling
factors but there has been a marginal decline in the score compared to that of the last year.

74



CONSCIENTIA
ISSN: 2278 - 6554 Vol- VIII December 2020

There is scope for improvement in the policy framework so that the PS has more clearly defined
roles in implementation of SBM. Resources for discharging such responsibilities should also be
available with as little dependence on higher tiers as possible. A substantial proportion of the
block level employees feel that responsibilities are not clearly assigned or they find the GRs
difficult to understand. Except in a few blocks, allocated fund is not sufficient and fund flow is
rather irregular.

d. Bottlenecks Faced at ZP Level The bottlenecks faced at the ZP level have been
worked out using the ZP level tools in four ZPs, namely Nanded, Aurangabad, Jalna and
Osmanabad districts. The enabling factors used for ZP has remained the same as that of the
last year except that fund flow and related processes has been added as a new factor, similar
to what has been done for the block level analysis. The summarized score sheet is shown in
Table 7 below.

Table 7: Summarized Score Sheet for District Level analysis

Sl. Block/Panchayat Samiti level Score Score
No. (2015-2016) (2014-2015)

1 Policy on role of ZP in implementing SBM 2.7 3.1
2 Institutional framework for delivery 2.4 2.4
3 Fund flow and related processes 3.0 -
4 Capacity to deliver and motivation 3.0 3.4
5 Advocacy and demand generation 2.5 1.9
6 Support received from state government 3.1 3.3
7 Monitoring and supervision 2.8 1.9

Overall score averaged over all the indicators 2.8 2.7

The lowest score among all the enabling factors for ZP level analysis is for institutional frame-
work for delivery. Though, many ZP functionaries have all the GRs with them, but responsi-
bilities are not clearly assigned to many of them. . Overall vacancy of DWSM has been 28%
which varied from 19% to 38%. ZP functionaries are held responsible for any failure by the
political executives in two districts while ZP functionaries have never been asked to explain any
poor performance in the other two districts, implying poor functional accountability. Again,
understanding of the state policy and responsibility of ZP differs across the districts. In half of
the districts, ZP functionaries own the programme and have clear understanding of their role
as assigned to ZP through GRs, while in the remaining districts, the work of ZP functionaries
are getting affected in the absence of clarity of such understanding. From the field experience,
it seems that involvement of CEO in personally monitoring SBM makes a lot of difference and
the state has to ensure their involvement in monitoring of SBM. During the last one year, ZP
functionaries of one district did not face any shortage of funds for releasing incentive. However,
receiving allotted fund from treasuries for being credited in SBM account normally takes more
than a month, which delays the process of fund utilization. In two districts, MGNREGS funds
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are used to construct 25% or more of total construction while in the remaining two districts
MGNREGS funds is used only in selected blocks.

e. Overall assessment of bottlenecks at various levels The summarized average
scores reflecting overall bottlenecks faced at different levels is shown in the Table 8.

Table 8: Average Scores during the Two Years

Level Community GP Block ZP
Average score (2015-16) 2.0 2.1 2.3 2.8
Average score (2014-15) 1.5 1.8 2.2 2.7

Table 8 clearly shows that severity of bottlenecks faced is highest at the community level.
Average score for ZP is the highest at 2.8 which declined to 2.3 for PS and 2.1 for GP. Average
score for community level is 2.0, which is the lowest but marginally above the score for GP
level bottlenecks. However, the general pattern of more severity of bottlenecks faced at lower
levels compared to those faced by the higher tiers, like that of the previous year. The maximum
improvement during the last one year has taken place at the community level followed by that
at the GP level. The improvement in these two levels were higher since the absolute level of
bottlenecks were quite low in the previous year and it was easier to improve from that level.
Therefore, even small interventions resulted in reduction of the bottlenecks to some extent.
The change in average incidence of bottleneck being faced at different levels as one moves from
ZP to the community level is shown schematically in Figure 2.

Figure 2: Change in Average Score Reflecting Incidence of Bottlenecks across
Tiers
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Table 10: Scores for Common Enabling Factors across Three Tier Panchayats

Enabling factors ZP Block GP
Institutional framework for delivery 2.4 2.3 2.3
Advocacy & demand generation 2.5 2.2 1.8
Support from higher tier 3.1 3.1 2.2
Monitoring and supervision 2.8 2.2 1.9
Overall incidence of bottleneck 2.8 2.3 2.1

Table 10 provides the scores of enabling factors which are common in all the tiers of Pan-
chayats, which also corroborates of growing bottlenecks faced at the lower levels. Therefore,
maximum attention has to be paid in the community and the GP levels. It may be mentioned
that since the administrative arrangement is from top to bottom, the responsibility of reducing
the bottlenecks at any particular level rests on the higher tiers.

4. Conclusion & Suggestions:
The core field visit in the GPs reveal quite contrasting features among ODF and Non-ODF
GPs which has been addressed in the above section. Naturally, the outcome of WASH-BAT
complements the causes behind poor performance of the GPs. The bottlenecks are actually
turned out as the main reasons for lack of progress in the GPs. After analyzing the ground
reality some suggestions are made which are as follows:

1. Table 9 and 10 and Graph 3 showing the bottlenecks at various levels clearly indicate
that there is more severity of bottlenecks in the community levels, in spite of having the
maximum improvement in the last one year. There is no alternative but to strengthen
IEC IPC activities for covering every household by the GPs. In order to trigger the IEC
process there must be one major IEC event in every village taken under AIP within a
couple of months of approval of the plan. The IEC plan should be evolved from such
plans for each AIP GP. The GP will release the materials to the very poor families and
those will be recouped once the family receives the incentive. There has to be a special
plan for making those toilets functional.

2. The most critical bottleneck is inability of the GP in conducting intensive advocacy for
generating demand and changing attitude and behavior of every individual particularly
the weaker sections, towards sanitation. Capacity of the GP level functionaries and other
interested persons/NGOs should be enhanced to be able to conduct intense and sustained
campaign and the GP should be provided with fund by the ZP, as a part of IEC plan for
that purpose. The IEC campaign should include all children in schools and ICDS centres
since the change of attitude and behaviour is easiest at that age. The teachers and the
Anganwadi workers are to be associated with advocacy activities in general and within
their institutions in particular.
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3. Improvement in all processes associated with release of incentives, say within one month
of submitting the claim to the GP, will be very critical. It should also be ensured that
the block sends the proposal for release incentive to the ZP within a week. The human
resources available at the block level is inadequate, which may be improved by filling
the vacant posts of BRCs and CRCs. Advocacy for generation of demand and change in
attitude and behaviour is the other critical area requiring improvement. The blocks do
take up advocacy but the same is very inadequate. Every block should have an advocacy
plan with sub plan for every AIP GP.

4. The ZP has to take measures for establishing necessary procedure to be followed at each
level, watch for its compliance and to coordinate among the three tiers. The ZP and the
block should not take more than a week at respective levels for processing the cases. ZP
should involve preparing IEC plan for each tier and to build up the plan from GP to
block and from block to ZP. The focus of the plan should be to reach the most backward
areas and weaker communities, which will require proper monitoring by the ZP. The
other important areas for overall improvement is to strengthen the capacity at all levels
by organizing training and exposure visits, coordinating with the KRCs to meet specific
needs and to extend all supports to the blocks and GPs to meet their needs in being able
to discharge their responsibilities.
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A study on the scope and application of computer assisted GIS
system: a brief review

Kaustabi Maitra (Choudhury) ∗

Abstract: Geographical Information System (GIS) helps to measure and represent geograph-
ical phenomena by user or people. GIS is nothing without its own creative software. Defining
GIS have various concepts with limitations. Recent literature review includes the different
types of specialized software using different areas, creating thematic maps depending on raster
and vector data set. Thus it is essential to gain knowledge on the different GIS based software
that are presently used and understand the scope of applications of these softwares in physical
determination of locations from a geographical perspective.

Key words: GIS, Software, Raster, Vector, Mapping

Introduction:
Writing the explanation of GIS and different software used in different subject is a deep

task to some extent, each writer can define the meaning of those features of GIS for a limited
purpose. Lewise Carroll, as a mathematician, opined that “When I use a word, it means what
I choose it to mean-neither more nor less” (Carroll 1987). This essentially means that while
defining any specific term, it is the understanding of the author that is more important rather
than restricting to a single rigid definition. Keeping this in mind we find that different authors
have defined GIS differently. Thus, there are many definitions of GIS by various authors:
“A powerful set of tools for collecting, storing, retrieving at will, transforming and displaying
spatial data from the real world” (Burrough 1987)
“A system which uses a spatial data base to provide answers to quarries of a geographical
nature” (Goodchild 1985)
“An internally referenced, automated, spatial, information system” (Berry 1986)
“A special-purpose digital database in which a common spatial coordinate system is the pri-
mary means of reference” (Garg 2017)
“A decision support computer based systems for collecting, storing, presenting and analyzing
geographical spatial information” (Reddy 2008).

The term ‘GIS’ is an acronym used for geographic information system that refers to a sys-
tem designed to capture, store, manipulate, analyze, manage, and present spatial or geographic
data (https://en.wikipedia.org/wiki/Geographic_information_system). In France it is SIG
which stands for Systems d’Information Geographiques. According to British author it is ‘Ge-
ographical Information System’ (Burrough1986). In historical time it was Canada geographic
information system. After that it was known as geographic information system (Tomlinson1966,
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1967). Basically, the GIS based software can be operated by computer programming language
like Oracle, SQL and C++. However, explaining the meaning of GIS and its uses by different
software can enhance our knowledge and help us to build a platform for easy understanding.

The developments of different GIS software have provided the geographers to locate spe-
cific physical locations on a spatial and temporal scale by using computer based applications.
This review on the basis of theoretical knowledge is a short description on applicability of GIS
software. Furthermore, an attempt has been made to highlight the scope of usage of these
softwares from a geographical perspective.

How does GIS work?
To prepare the thematic map and dataset through GIS we need to know about its compo-

nents. There are two components. These are—
1. Hardware: - these are the hard parts of a computer. It consists of seven parts as has been
represented in the under mentioned schematic diagram.

CPU, VDU, Disk, Tape drive are input device and Plotter, Scanner, Printer are output device.

2. Software: - These systems consist of five technical modules. They are as follows:
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Without those processes we can’t prepare a thematic map.

Database creation by software:
As we know that software is an internal function of a computer. GIS based software are

used for creating map, geographical data by pixel counting and line, point polygon. These data
are raw materials from which we get to know the land information. This data is built and
are assembled into records and files. All the information is build depending on geographical
XYcoordinates.

GIS data is two types. Raster data and vector data.
1. Raster data: A raster data locates, stores and represent graphical data by using grid or
cells or matrix. Raster data resolution is dependent on pixel or grid size. It may vary from
meter to many kilometers. It is two dimensional. Pixel is located by XY coordinates. Raster
data is the example of Digital terrain models (DTM) and Digital elevation models (DEM).This
data or method is suitable for map overlaying, map combination from which we can find out
the past and present event of a map.

2. Vector data: The coordinates can assume in all positions, lengths, dimensions which
is defined by vector data structure as point, line, polygon for any geographical information.
Vector data are used for network analysis, topological modeling.

Invention of GIS software and its application areas:
GIS software is used for the geo referenced data and digital map in various application area.
These all are the open source software.
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Desktop GIS
Name of Source of Application Process/method Operating
software invention areas system
GRASS GIS The United States Land Raster, OS X, Windows,
(Geographic Army Corps of management, topological Linux
Resource Engineers (USACE) environmental modeling,
Analysis planning network
Support analysis, image
System) processing
gv SIG Spanish regional Complex Network Java, Linux,
(Generalitat authority management and analysis Windows, Mac
Valenciana plaaning problem Geoprocessing, OSX
Geographical in any field layout creation
Information
System. GIS
is SIG which
is Spanish
word)
ILWIS International Land use Image Microsoft window,
(Integrated Institute for Geo- planning and processing Linux Wine
Land and Information watershed raster analysis
Water Science and Earth management module, high
Information Observation, precision,
System) Netherlands flexible vector

and point
digitization
module, DEM
in topological
optimization,
drainage network
extraction,
catchment
extraction,
histogram

JUMP Vivid Solution Inc. Provincial Analyze data in Windows, Linux,
GIS(JAVA boundaries, GML format. Unix, Macintosh
Unified power-station
Mapping location, roads
Platform) and river location

sustainable
resource
management
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Map Window United States Watershed Vector and point Windows, Vista
GIS Environmental analysis, digitization,

Protection Agency stream ordering,
(USEPA)

QGIS Gary Sherman, All physical and Vector and raster Windows, Linux,
(Quantum Open source cultural areas data creation Unix, Mac OSX,
GIS) Geospatial ,planning including Android (beta)

foundation buffering, image
analysis

COMMERCIAL GIS:

Name of software Name of company Application areas
ENVI (Environment for Developed by David Stern, Engineering, geology, defense,
Visualizing Images) University of Colorado. aerospace, intelligence, medica

Market or by IIT environmental
ERDUS Imagine Hexagon AB group, Land use, land cover change,

Sweden deforestation, by the process from
satellite imagery AVHRR, Landsat
MSS, TM, Spot

Arc GIS, Arc View, ArcMap, ESRI (Environmental Land use mapping, environmental
ArcSDE, ArcIMS, ArcGIS Systems Research Institute, degradation, Biodiversity zoning
Server Redlands, California)
MapInfo Professional, MapInfo Corporation, Route analysis, demographic data
Spectrum, Envinsa, Map North Greebush, New analysis industrial location.
Xtreme Java, Map Xtreme York
2005

GIS mapping types:
GIS software is preparing thematic maps by using point, line and polygon symbols to sho

the density, influential zone, locate a particular place, biological distribution, sho the increasing
or decreasing value by applying statistical methods and using TIN model, DEM.

Buffering is a method in GIS to understand as to how large area will be influenced by a
particular area. For example, in the given map point symbol represent a hospital and the two
circles surrounding the point indicate nearest and longest influential zone. Buffering is also
useful for commercial purpose.

Another method is geographical overlay in a buffering zone. For example, this is a map of
an overlay on demography assigning between four layers based on the percentage of data for
estimated increase in population, estimated median age and private households in territories,
buffering zone.
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Data classification method is represented by mean, standard deviation, equal weight. This
is the map of Victoria and its suburb area here the attribute is population under the age of 65
years. Quartile distributions have shown from 1st to 5th range according to percentage. These
ranges have classified the data.

TIN means Triangulated Irregular Network. This method by using polygon can show the
smallest divisions of influential area for representing different attribute data. This is the map
here all metro stations are located and the influential areas surrounding metro stations are
shown by Thiessem Polygon divides the study area by TIN method. Population data has been
classified according to ascending order. This population is shown in the influential areas.
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diseases in Malda district, India
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Abstract
The concept of disease can be described from various point of views. Diseases may be com-
pared with an iceberg. The small floating part of iceberg represents what the physician can
see. Rest of the submerge portion of iceberg may be compared with the hidden responsible
factors of diseases, what the physician does not see. Geographical studies play vital role to find
out spatio-temporal analysis and cause-effect relation of any disease. This study will portrait
the block wise spatial distribution that includes the concentration as well as dispersal of ma-
jor communicable diseases in Malda district of West Bengal. In this research work, Location
Quotient has been considered as the major analytical technique. For each disease, district level
comparative study has been discussed to find out the position of study district in West Bengal.
After that an effort has been made to portrait block wise spatial distribution to highlight the
concentration as well as dispersal of major communicable diseases as compared to district level
average condition. The spatial analysis of diseases is very much useful for decision maker and
planner to prevent as well as for the eradication of diseases from any place. It provides the real
scenario of disease distribution and their growth pattern over a time period in any region.

Key words: Disease, epidemiology, ice berg concept, communicable diseases, spatial analysis.

Introduction:
The concept of disease may be described from various points of views. As per Webster definition,
disease is “a condition in which body health is impaired, a departure from a state of health,
an alteration of the human body interrupting the performance of vital functions” (Park, 2013).
The Oxford English Dictionary defines disease as “a condition of the body or some part or organ
of the body in which its functions are disrupted or damaged” (Park, 2013). Ecological concept
considers disease as maladjustment situation between human organism and the environment.
Sociological perspective considers disease as a common social phenomenon, which is found in
all societies. However, there are little differences among the concepts of disease, illness, and
sickness. According to the Susser (1971) these terms may be described as:

• Disease is a physiological or psychological dysfunction.
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• Illness is a subjective state of the person who feels aware of not being well.

• Sickness is a state of social dysfunction i.e. a role that the individual assumes when ill.

Epidemiological concept of disease
The term epidemiology has been sourced from the word ‘epidemic’, which consists of three
words; these are ‘epi’ (among), ‘demos’ (people), and ‘logos’ (study). Some definitions of
epidemiology are given below:

• The study of the distribution and determinants of disease frequency in man (MacMahon,
1960).

• “The study of the distribution and determinants of health-related states or events in
specified populations, and the application of this study to the control of health problems”
(Last, 1988).

Epidemiological study mainly deals with three major components. First, studies of disease
frequency; second, studies of the distribution; and third, studies of the determinants.
Diseases may be compared with an iceberg (see fig. 1). The small floating part of iceberg rep-
resents what the physician can see. Rest of the submerge portion of iceberg may be compared
with the large hidden mass of disease, what the physician does not see.

Fig. 1: Iceberg concept of diseases

In this study, major prevalent communicable diseases of Malda district have been shown to
reveal the present scenario of disease epidemiology.

Objectives
The main objective of the study is to portrait the block wise spatial distribution that includes
the concentration as well as dispersal of major communicable diseases in Malda district.
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Data sources and Methodology
The study is based on secondary data; collected from different sources, such as, population
related data were taken from Census of India; health related data were collected from Gazetteer
of Malda district written by Lambourne (1918), Chief Medical Officer of Health (CMOH) office
of Malda district, Deputy Chief Medical Officer of Health (Dy. CHOH) of Malda district,
Swastha Bhavana in Kolkata.
In this study ‘Location Quotient’ has been considered as the major analytical technique. For
each disease, district level comparative study has been discussed to find out the position of
Malda district in West Bengal. Although, the study excludes districts like Kolkata and other
new districts that have been included with their respective mother districts. After that the
study will portrait block wise spatial distribution and then concentration as well as dispersal
of major communicable diseases as compared to district level average condition. Location
Quotient can be symbolically defined as

LQi =
Pij/Pi

Pj/P

Where, Pij= patients in jth disease (= Kala azar, Malaria…n) category of block i= (1,2,…n)
Pi= total number of patients jth disease category
Pj= sum of all patients under j disease category of block i
P= sum of all patients in the district

Study area
The Malda district, in the state of West Bengal lies between 24°40’20” N to 25°32’08” N lati-
tude, and the longitude is 87°45’50” E to 88°28’10” E (Fig. 2). The district covers an area of
3,733 square kilometres. The district comprises two subdivisions: Chanchal and Malda Sadar.
English Bazar is the district headquarters. There are 15 development blocks, 2 municipalities
(The Portal of North Bengal).

89



CONSCIENTIA
ISSN: 2278 - 6554 Vol- VIII December 2020

Fig. 2: Location map of Study area

Limitations of the study
The present study, however, has some limitations such as it focused on spatial analysis of major
communicable diseases but no field survey has been done for each disease, because the study
considered numerous numbers of diseases to portrait the overall picture of disease distribution
from the spatial point of view.

Discussion

Spatial distribution of major communicable diseases in Malda district
From the ancient history of Malda district, it is safe to say that occurrence of various diseases
like malarious fever, cholera, small pox were very common, but ‘none of these continue with
such persistence as to be properly classed with endemics’ (Hunter, 1876). Among above said
diseases the outbreak of malaria fever always took place in rainy season. The outbreak took
place due to unavailability of medical treatment and misguide of local not qualified practition-
ers. The other common disease was cholera in the outlying parts of the district. The occurrence
of this disease took place during rainy season. Although the accurate statistics is unavailable,
but a table furnished by the Civil Surgeon consists the occurrence of diseases among the pris-
oners in the Malda Jail has been given below (fig. 3) which may show the distribution pattern
of diseases in ancient time.
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Fig. 3: Distribution of Diseases occurred among the prisoners in the Malda Jail

Another important report by Lambourn (1918) stated that malarial fever was most affecting
disease than small pox, cholera and others. The description of mosquitoes by Ralph Fitch in
1556 supports the prevalence of malaria in Malda district. He mentioned that ‘the muscatoes
of Gouren were very big’. Besides fever, cholera, small pox many others diseases like diarrhoeal,
dysentery, rheumatism, anaemia, hydrocele, worms, skin and eye affections were very common
diseases in Malda district.
In spite of the remarkable performance in health sector of India, the communicable diseases
remain the major public health problem (Narain, 2016). At present in Malda district, major
communicable diseases are Malaria, Kala-azar, Diarrhoeal, Enteric Fever, Pneumonia, Acute
respiratory infections, Bacillary dysentery. The importance of discussion related to spatial dis-
tribution is to find out the areas having concentration and dispersal of any disease, which will
help to investigate the determinants of occurrence of diseases in future.

Malaria
Malaria is a vector-borne disease caused by infection with parasites of the genus Plasmodium
and transmitted to the people by the infected female Anopheles mosquito. Any person residing
or travelling to malaria prevalent country is at vulnerable condition to be attacked by the
disease. The clinical features of malaria vary from mild to severe which is complicated, depends
on the type of existing parasite species, the immunity power of the patient, intensity of the
infection and other concomitant conditions like malnutrition. Tropical or sub-tropical areas
of Asia, Africa and Central as well as South America are more vulnerable to malaria. In the
whole world near about 216 million cases of malaria were accounted in 2010. Among them
about 81 percent cases concentrated in Africa region followed by the South-east Asia region
(13 percent) and East Mediterranean (5 percent). In India 1.31 million people were affected
by malaria (Park, 2013). In the year 2012, about 207 million malaria cases and approximately
0.63 million of deaths were estimated by World Health Organization (WHO, 2013).
The given map (no. 4) shows spatial distribution of Malaria disease in different districts of
West Bengal. The map reveals that among all districts (excluding Kolkata) few districts such
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as Malda, Murshidabad, Puruliya, PurbaMednipur and Howrah were affected badly.

Fig. 4: Spatial pattern of location quotient values in respect of malaria affected patients in
West Bengal and Malda district

As per Hunter report which is given above (fig. no. 3), Malaria is one of the prevalent
diseases in Malda district from ancient period. To portrait the concentration and dispersal of
malaria disease, spatial distribution of location quotient values has been given in figure (no. 4).
From the map it is clear that high concentration of malaria patients with more than district
level average may be found in Chanchal- I, Manikchak, Kaliachak- II and III blocks. The given
map also highlights that most of the blocks appeared with less number of patients with less
than district level average location quotient value (< 1).

Kala – Azar
Kala-azar (also known as Visceral Leishmania) can be characterized as slow progressing in-
digenous disease caused by a protozoan parasite of the genus Leishmania, which primarily
infects the bone marrow, spleen and liver. In India, Phlebotomies argentipes is only one sand
fly vector of Kala-azar. Sand flies are very small insects with the body length of 1.5 to 3.5
mm. Favourable environment for the breeding of sand flies are high relative humidity, warm
temperature, high sub soil water and abundance of vegetation, micro climatic conditions with
high organic matter which is a food of larvae. The life cycle of sand fly takes more than a
month, which may vary in various environmental factors like temperature and other ecological
conditions. The global incidence of kala azar is about half a million per year, among them 90
percent of cases are found in Bangladesh, Brazil, India, Nepal Sudan (Desjeux, 2001). It has
been estimated that about 200 million people in the Indian subcontinent are vulnerable to be
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attacked by kala azar (Joshi, et.al, 2008).
The table (no. 1) supports that the condition of West Bengal is alarming in case of Kala-azar
distribution accounting for 595 people were affected in 2012 and which is increased to 995 in
the year of 2013. The state, West Bengal acquires third rank after Bihar and Jharkhand.

Table 1 Kala-azar affected states of India

Number of affected people
2012 2013

Assam 4 6
Bihar 10730 16036
Delhi 6 11
Jharkhand 2515 3535
Sikkim 8 5
Uttrakhand 0 7
Uttar Pradesh 11 5
West Bengal 595 995
Total 13869 20600

Affected States

Source- National Health Portal

The epidemic of Kala azar (black fever) holds slight better condition in West Bengal because
many districts were not affected by the disease in the year 2014, although the high concentration
of said disease found in very few numbers of districts, for which the district hold three rank. The
given map (no. 5) shows the condition was alarming in Malda, Uttar and Dakshin Dinajpur,
Darjeeling districts. The map also reveals that north Bengal is more vulnerable to be affected
by the disease as compared to the south Bengal.
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Fig. 5: Spatial pattern of location quotient values in respect of kalaazar affected patients in
West Bengal and Malda district

The given figure (no. 5) shows that many of blocks like Harishchandrapur- I, Chanchal- I,
Englishbazar, Kaliachak- I and II appeared with no disease cases. Whereas high concentration
of kala azar patients found in Harishchandrapur- II, Gazole, Habibpur, Old Malda blocks hav-
ing more than district level average value. The opposite picture that is low concentration of
patients may be found in Ratua- I and II, Manikchak blocks .

Diarrhoeal
Diarrhoeal is the symptom of gastrointestinal infection, which may be defined as passage of
three or more loose or liquid stools per day or more frequently than is normal for the individual.
The disease can be caused by a variety of viral, parasitic and bacteria organisms (National
Health Portal). Consumption of contaminated food or drinking water or poor hygiene are the
responsible factors for the spread of this type of disease, which may lead to fluid loss and
often may be life threatening specially for the young children. There may be variation in the
occurrence of diarrhoeal in various season, like in summer season bacterial diarrhoeal occurs
more frequently, whereas viral diarrhoeal (mainly caused by rotavirus) hold peak position during
the winter (Park, 2013). Diarrhoeal disease appeared as one of the top three killers of children in
the world today (Curtis and Cairncross, 2003). Every year almost 2.5 billion cases of diarrhoeal
likely to result in death and most of these cases occur in Africa and south Asia (Mihrete, 2014).
Diarrhoeal is a global burden which causes 4 percent of all deaths and 5 percent of health loss
to disability (Bbaale, 2011). As per UNICEF report diarrhoeal is very common disease in the
world specially India, Nigeria, Afghanistan, Pakistan and Ethiopia accounting for nearly 1.3
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million deaths took place among children in the year 2000 worldwide. Although, the number
of deaths due to diarrhoeal decreased in 2011, accounting for 0.7 million (UNICEF, 2012). In
India, about 10.6 million diarrhoeal cases were reported with 1293 deaths (GoI, 2011).
Diarrhoeal is one of the frightening health problems in different districts of West Bengal. The
map (no. 6) highlights that maximum districts were reported with remarkable numbers of
diarrhoeal cases. As like others district Malda district hold disquieting condition with more
than state level average of diarrhoeal incidents.

Fig. 6: Spatial pattern of location quotient values in respect of diarrhoeal affected patients in
West Bengal and Malda district

To highlight the concentration and dispersal in different blocks of Malda district, a map
has been given in figure (no. 6). The map highlights that five number of blocks namely
Harishchandrapur- I, Chanchal- I, Kaliachak- I,II and III appeared with high concentration of
diarrhoeal patients. Whereas, moderate to low concentration of said patients found in most of
the blocks. High dispersal of diarrhoeal patients may be found in Harishchandrapur- II, Ratua-
I and II, Gazole and Bamongola blocks.

Enteric Fever
The term ‘enteric fever’ includes both typhoid and paratyphoid fevers caused by the systemic
infection mainly S. Typhi. Symptoms of enteric fever are high fever, malaise, headache, di-
arrhoeal, rose colored spots on the chest, enlarged spleen and liver etc. Enteric fever is a
global burden of health particularly where water supplies and sanitation conditions are bad to
moderate. It was estimated that in the year 2000, total of 21.7 million illnesses and 217000
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deaths were occurred due to typhoid in addition to 5.4 million illnesses were occurred due to
paratyphoid fever (Crump et. al., 2004). As per WHO report, 21 million cases were reported
in the year, 2004 and maximum cases occurred in Asia (WHO, 2008). In India, this situation
is also in alarming condition, because 1.06 million cases including 346 deaths were reported in
2011 (GoI, 2011). The state West Bengal prevailed with its spatial variation in distribution of
Enteric fever disease. Most of the districts including Malda district consist of more than state
level average disease incidents. The given map (no. 7) showed two districts of north Bengal
namely Darjeeling and Malda arose with maximum disease concentration. The map also reveals
that in the year 2014, districts of south Bengal were more affected than north Bengal by the
said disease.

Fig. 8: Spatial pattern of location quotient values in respect of pneumonia affected patients in
West Bengal and Malda district

The map (no. 7) shows high concentration of enteric fever patients found in Chanchal- II,
Harishchandrapur- II, Bamongola, Habibpur and Kaliachak- I blocks with more than district
level average location quotient value (i.e. >1). The map also highlights that no patient has
been reported in Ratua- I and Englishbazar blocks, addition to high dispersal in distribution
of patients found in Harishchandrapur- I, Chanchal- I, Gazole, Kaliachak- II and III blocks.

Pneumonia
Pneumonia is one of a health hazards worldwide especially in India. It primarily affects the air
sacs of lungs called as alveoli, which is responsible for inflammation of tissue in one or both
lungs. This disease is mainly the result of infection with viruses or bacteria and less commonly
other micro-organisms. There are lots of symptoms of Pneumonia, among them some common
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symptoms are: difficulty in breathing such as breathing may be rapid and shallow, rapid
heartbeat, fever, sweating and shivering, loss of appetite, pain in chest, blood during cough,
headache, vomiting etc. The impact of this disease can be classified into two complications; one
is Pleurisy which is inflammation of the pleura, other is septicaemia which can be characterized
as blood poisoning. The report by the UNICEF shows that in 2010 near about 3.97 lakhs
children less than 5 years old died due to pneumonia in India (National Health Portal).
In all districts of West Bengal, the prevalence of pneumonia disease is notable. Most of the
districts including Malda district reported with maximum disease concentration having more
than state level average location quotient value (Fig. 8). The condition is little bit good in very
few numbers of districts like Jalpaiguri, Koachbihar, Hoogly, Bankura and Paschim Mednipur.

Fig. 8: Spatial pattern of location quotient values in respect of pneumonia affected patients in
West Bengal and Malda district

The given figure (no. 8) highlights the concentration and dispersal of pneumonia patients as
compared to district level average condition. The high concentration of patients was found in
Chanchal- I and II, Ratua- II, Manikchak and Bamongola blocks with more than district level
average number of patients. On the other hand, few blocks like harishchandrapur- I and II,
Old Malda, Kaliachak- II and III blocks appeared with high dispersal of pneumonia patients.

Acute Respiratory Infections (ARI)
Acute respiratory infection prevents normal breathing function, which is the most common
human ailment. This is one of the alarming conditions for the whole world, particularly for
children, older and adult people with immune system disorders. This disease is infectious in
nature, which can spread from one person to another. It usually attacks the nose, windpipe
or lungs and also it may cause inflammation of the respiratory track anywhere from nose to
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alveoli. There are various symptoms and signs, such as running nose, cough, sore throat,
difficult breathing, ear problem, fever, body ache etc. It also prevents the normal intake of
oxygen and can result in death or increase the morbidity and mortality rates.
Estimation was made that more than one-third of the global mortality accounting for 12 to
14 million ages fewer than five children were taken place due to ARI (Wahab et. al., 2008).
ARI is the most important cause of acute illnesses for which about one-fifth of total deaths
among under five children occur in developing countries (Alam et. al., 2013). According to
the estimation by the World Health Organization, the annual number of ARI related deaths in
children less than 5 years was 2.1 million in 2001 which contributed 20 percent of all childhood
death (Muthoni Ngesa, 2017). The said disease is the leading cause of mortality and morbidity
in India, which contributes 15 to 30 percent of all under five deaths. National family health
survey (NFHS-3) revealed that two weeks before the survey, 6 percent of fewer than five children
had symptoms of an ARI (Choube et. al., 2014).
The Acute Respiratory Infection showed unequal spatial distribution in various districts of West
Bengal. Many of districts were uncovered with maximum disease concentration, although as
like as most of other districts, Malda consist relatively less numbers of disease incidents as
compared to state level average value. The given map (no. 9) highlights that two districts
namely Hoogly and Paschim Mednipur appeared with state level average value that is one. At
the end it may be said that except few numbers of districts, the overall condition of said disease
shows relatively better position.

Fig. 9: Spatial pattern of location quotient values in respect of acute respiratory infection
affected patients in West Bengal and Malda district

The distribution of ARI patients (Fig. 9) as compared to district level average condition
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highlights that most of the blocks consisted high concentration of said patients and the pic-
ture is prominent in Ratua- I and II, Gazole, Old Malda, Manikchak, Kaliachak- III blocks.
Whereas few numbers of blocks namely Harishchandrapur- I and II, Chanchal- II, Bamongola
and Kaliachak- I comprises high dispersal of ARI patients.

Conclusion
The spatial analysis of diseases is very much useful for decision maker and planner to prevent
as well as for the eradication of diseases from any place. It provides the real scenario of
disease distribution and their growth pattern over a time period in any region. The foregoing
discussion dealt with distribution pattern of major communicable diseases from spatial point
of view. Among all communicable diseases discussed above, acute respiratory infection and
diarrhoeal patients are large in number. The distribution pattern of existing diseases showed
spatial variation in different blocks of the district. As mentioned before that this study has
few limitations, however, there are many scopes for researchers, as for example, some are given
below:

• Disease and health condition related discussion in different community may be discussed
in details.

• The vast analysis may be made for each of communicable and non-communicable disease
instead off many diseases at a time to find out the responsible determinants as well as
cause effect relation.

• Disease diffusion and forecasting of morbidity and mortality patterns among population
should be studied.

• Perception of people about the disease, medicine, health care facilities and others need
more discussion which will be helpful to take relevant policy for the problematic area.
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Abstract
The present study makes an attempt to explain the idea of spiritual intelligence to explore the
various roles and functions of it in education. In recent times, spiritual intelligence is being
increasingly reflected as an essential component with reference to human existence. The study
used secondary data from notable physical and online resources published during the past
century. A combination of systemic content analysis method followed by inductive analysis
and reflective thinking methods were applied to draw out the history, emergence and evolu-
tion of spiritual intelligence through the notion of spirituality and intelligence. A theoretical
framework is constructed for Spiritual Intelligence and its relation with the theory of Maslow’s
(1908-1970) hierarchy of needs and self-actualization is established. The role of Spiritual in-
telligence in education and decision making is uncovered. The findings reveal implications in
career choice, personal life and social workplace life.

Keywords: Spiritual Intelligence, Spirituality, Intelligence, Education, Decision Making

Introduction:
Intellectual ability depends upon the quantum of the Intelligence possessed by an individual.
The quantitative measurement of intelligence dates back to 1905, when Binet and Simon pro-
pounded their first set of intelligence tests. Intelligence, a common word today, was almost
unknown in popular speech less than a century ago. During the latter part of the last century,
the philosopher Herbert Spencer and Francis Galton, influenced by Darwin’s research on the
origin of species, studied mental ability and aspects of their individual differences. Subsequent
studies dwelled on that there is an inborn human characteristic of general intelligence, distinct
from special abilities. At the same time spirituality is one of the inner needs of the human
being, which exists within the spirit, mind and in various religious values. In fact, spirituality
is the need of going away from us in the day-to-day life and becoming combined with another
life other than ourselves. Progress and development of the science of psychology on the one
part, and the difficult nature of the modern societies on the other part have caused the spiritual
needs of the human-being to become more important, even more than the material needs. In
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reality, the spirituality is an eminent sense, which increases the human’s interest and attitude of
looking for justice and fairness, and causes him to create concord and affection with himself and
the world. In the current decades, religious psychology and study on the theoretical subjects
may be taken into the thought of the psychologists. These days, the scientists have discovered
that the general intelligence and even the emotional intelligence (emotional quotient) may not
meet all needs of the human, but there is need for a 3rd factor, which is called Spiritual Intel-
ligence.

Rationale of the study
With then passing of time human life becomes more and more sophisticated with rising conflicts
and complicated relationships that also affects education and career options for the new gen-
eration. The emergence of spiritual intelligence is an important development that deals with a
purposeful and meaningful life. There has been a growing research and writing about spiritual
intelligence. The present study tried to explore the roles of spiritual intelligence in education
and decision making using inductive content analysis using information from secondary source
of data, collected from books, research article, research paper, journal etc. from national and
international academia. The present researcher tried to summarise the role spiritual intelligence
in education in a comprehensive manner.

Methodology
The study used secondary data from notable physical and online resources published during
the past century. A combination of systemic content analysis method followed by inductive
analysis and reflective thinking methods were applied to draw out the history, emergence and
evolution of spiritual intelligence along with its major roles in education, career options, deci-
sion making.

Antiquity of Spirituality
Spirituality is rooted in belief of a superpower operating the universe that is greater than one-
self. It has a sense of interconnectedness of all living things. Spirituality is commonly thought
of as one’s personal pursuit of the divine. It is related but not bound to any particular reli-
gious tradition. The spiritual tracks emphasize the importance of finding one’s own individual
path to spirituality and a greater understanding of God and the absolute. Spirituality has its
roots in spirit. All things or all life is governed and derived from a universal life force. This
universal life force is invisible and intangible, yet it serves as the basic or raw substance from
which all living things exist. Since spiritual abilities underlie aspects of spirituality, it would
be appropriate to start off with the definition of spiritualism (spirituality) and then come to
the definitions of spiritual intelligence. The word ‘spirit’ is derived from the Latin word ‘spiri-
tus’, which means ‘breath’ or ‘soul’. Prior to the emergence of spirituality within psychological
literature, the words religion, religiosity or religiousness were more commonly used to describe
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all spiritual aspects of the human psyche (James, 1902/2002). While religiosity may have been
equated with spirituality at one time, psychologists now make sharp distinctions between the
two (King, 2008). Palmer (1998) describes the spiritual as the variedmeansby which humanre-
sponseshis heart’s wish to be linked with the wholeness of life. This is a longing that animates
love and work, particularly the effort called teaching. Koenig, McCullough, and Larson (2000)
define religion as a ordered system of beliefs, practices, symbols and rituals designed firstly to
facilitate closeness to the sacred or transcendent and, secondly to foster an understanding of
one’s relation and responsibility to others in living together in community. In contrast, Koenig,
McCullough, and Larson (2000) define spirituality as an individual search for understanding
the answers to ultimate questions about life, about meaning, and about relationship to the
sacred or transcendent, which may or may not arise and lead to the development of religious
rituals and the formation of the community.

Parks (2000) describes spirituality as personal search for meaning, transcendence, whole-
ness, purpose, and the realization of spirit as the animating essence at the core of the life.
The Spirituality gives stress on the dynamic wholeness of self in which the self is at one with
itself and with the whole of creation and it requires that people regard themselves and others
as whole beings(Zohar Marshall, 2000). At the same time King, Speck, and Thomas (2001)
state that religion is a framework for a system of beliefs and values, while spirituality involves a
person’s belief in a power apart from his own existence. Oxford Dictionary of Current English
(2001) outlines spiritual as having to do with the human spirit as opposed to physical things.
Sinnott (2002) designates spirituality as one’s personal relation to the sacred or transcendent, a
relation that then informs other relationships and the meaning of one’s own life” while religious
practices may be the external sign of a spiritual orientation, or simply a set of culturally cohe-
sive practices, beliefs, and habits. Waaijman (2002) defines spirituality as that which touches
the core of human existence, namely, the relation to the absolute. Wink Dillon (2002) define
spirituality as the self-existential search for ultimate meaning.

Notion of Intelligence
Intelligence is understood as the ability to learn or understand from experience or to respond
successfully to new experiences, the ability to acquire and retain knowledge. Its possession
implies the use of reason or intellect in solving problems and directing conduct. After Gardner
(1983) introduced Multiple Intelligences, the notion of general intelligences had been adopted
by psychologists. Multiple intelligences are a new view of human intelligence as a result of his
dissatisfaction with the traditional IQ tests. In Multiple Intelligences, different independent
ability areas had been proposed. Gardner (1993) called intelligence as a ”bio-psychological
potential” that could be affected by cultural and motivational factors (Gardner, 1993, p. 7).
He states that individuals own at least eight intelligences which are independent and can be
genetically inherited, developed or improved through education or social environment. Gard-
ner (1983) initially introduced multiple intelligences in seven intelligences: Linguistic, Spatial,
Logical/Mathematical, Interpersonal, Intrapersonal, Bodily-Kinesthetic, and Musical. Later,
Gardner (1999) added Naturalistic intelligence and has suggested that an existential intelligence
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might exist, but he believed that spiritual intelligence does not exist. He believed that his eight
intelligences are as abilities or talents, but it is assumed that quantitative or verbal abilities
are referred to as talents. He argued that there is no hierarchy of ability. Before publishing
his book ”Frames of Mind”, Gardner (1999) states that eight intelligences are based on eight
criteria: ”the potential of isolation by brain damage; an evolutionary history and evolutionary
plausibility; an identifiable core operation or set of operations; susceptibility to encoding in a
symbol system; a distinct developmental history; the existence of savants, prodigies, and other
exceptional people; support from conventionally, the measurement of intelligence was done
with the intelligence tests that give the results in the form of IQ or intelligence quotient. Al-
most three decades ago, the concept of emotional intelligence was conceived in the footsteps of
Edward Thorndike who used the term social intelligence to describe the extent of one’s ability
to relate to other people, which he considered distinct from the typically-discussed verbal and
mathematical abilities. Emotional intelligence, measured in the terms of EQ or emotional quo-
tient was popularized by Goleman who wrote a book on the same. Emotional intelligence refers
to the interpersonal and intrapersonal abilities of an individual which help him to understand
the relationships and the world better and furthermore, act wisely in human relations. The
intelligence of latest invent is the spiritual intelligence, measures as SQ or spiritual quotient.

Emergence of Spiritual Intelligence
Spiritual intelligence may be considered as a permutation of two terms, “Spiritual” and “In-
telligence”. The foundation of the concept of spiritual intelligence lies in ‘spirituality’ and
‘intelligence’. Danah Zohar (1997) introduced the term ‘Spiritual Intelligence’ in her book
‘Re-Writing: The Corporate Brain’. However first it is important to know what spirituality
is. Spirituality is the quality of being concerned with the spirit or self as averse to mate-
rial things Spirituality is a science and it is an exercise of healthiest mind, said by Swami
Vivekananda. NoIQ is the ability to think rightly, EQ is the ability to feel rightly and SQ is
the ability to know the self or spirit rightly (Zohar, 2005). I.Q means Intelligence Quotient,
which discovered in the early 20th century and is mainly measuring by Standford-Binet Intel-
ligence scale. This intelligence refers to the logical, rational and rule-bound problem-solving
intelligence (Zohar, 2005). EQ refers to Emotional Quotient, Daniel Goleman described this
intelligence in his book ‘Emotional Intelligence: why it can matter more than IQ’ as the in-
telligence of the management of self-emotions also other emotions, it is also the intelligence
of relationship management (Goleman, 1995). Now let’s come to the main point is what is
spiritual intelligence? Spiritual intelligence is termed as SQ by Danah Zohar Marshall (2000)
in her book ‘Spiritual Intelligence: The ultimate intelligence’. It underpins IQ EQ. S.Q is the
intelligence of solving problems related to meaning of life, values and self. It is nothing but
the ultimate intelligence of human life (Zohar Marshall 2000). It is an intelligence of deep
self-awareness in which one becomes more and more aware of the dimension of self, not only as
the body but also as the mind spirit (Sisk, 2002). Woolman (2001) also explained SQ as the
capacity of human to asking the ultimate question about the value of life, and to experience
the bonding or connection with each of us or with our living world. It helps us to live more
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creatively, more consciously, more happily. A spiritually intelligent person is always aware of
the environment around him (Griffiths, 2012) and his current problems. He always looks for
solutions and moves forward in new ways. The soul is the ultimate source of love, wisdom,
peace, harmony, compassion, joy and creativity (Griffiths, 2012). Thus, S.Q is the intelligence
of love, wisdom, compassion, joy, creativity and peace. Richard Griffiths (2012-21) described
spiritual intelligence is the combination of 3Q (S.Q, E.Q, I.Q). Neurological study confirmed
that spiritual intelligence (S.Q) activates our whole brain, when rational intelligence (I.Q) only
activates our left brain and emotional intelligence (E.Q) activates our right brain only (Zohar,
2001). The whole brain activity increases the brain function and result better fulfilment in life,
higher ability to goal attainment, more problem-solving skills, more work efficiency (Griffith,
2012) and also more productivity which leads to better economic growth. As Danah Zohar
(2000) said, it is the ultimate intelligence, which is the major key of success in every aspect of
life. Spiritual intelligence is the only tool to improve the body, mind and spirit/soul together.
So, such intelligent accomplished people are very much needed in the society. Thus, it is also
necessary to know how to increase such intelligence, how to measure or what are the different
components or dimensions of the intelligence.

Theoretical Framework of Spiritual Intelligence
The Need hierarchy developed by Maslow (1908-1970) was famous for his work in behavioural
psychology and motivation. Two basic principles of his work have particular significance for
individual growth, education, and the spiritual development. His hierarchy of needs theory
is most well-known of Maslow’s theories is based on a hierarchy of needs pyramid. Maslow
(1943) described these needs in a ladder or pyramid of progression that contained the five main
sets of goals: physiological, safety, love, esteem, and self-actualization, with the basic physi-
ological needs being at the foundation and moving up to the highest self-actualization needs.
Physiological needs contain deficiency needs delineated as the need for safety, love, respect
and information (Maslow, 1943, cited in Brown, 2001). These are opposed to growth needs,
which include “need to know and understand, aesthetic, and self-actualization needs” (Slavin,
2003,). Self-actualization is one of the important concepts in Maslow’s hierarchy of needs. The
ongoing process of self-actualization within individuals was expanded and defined by Maslow
as an “actualization of potentials, capacities and talents, as fulfilment of mission (fate, destiny,
or vocation), as a fuller knowledge of, and acceptance of, the person’s own intrinsic nature,
as an unceasing trend toward unity, integration or synergy within” (Maslow, 1968, cited in
Heylighen, 1992, p. 41). To be self-actualized is an ongoing process with the fundamental
goal to develop all of one’s talents and to reach ultimate fulfilment. He felt that the primary
goal of education was to help all to reach their ultimate capacities or to become self-actualized
(Heylighen, 1992). According to Maslow (1968, cited in Heylighen, 1992), self-actualization
includes eight ways: (a) exhibits total absorptive self-awareness; (b) participates in an on-going
growth procedure; (c) listens to his or her inner voice; (d) allows personal intuition to guide his
or her life; (e) honestly takes responsibility for his or her own actions; (f) makes wise choices for
personal satisfaction; (g) encounters and recognizes when he or she has faced a peak experience;
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and lastly (h) analyzes, identifies, and renounces personally erected defences. Sisk (2002), in his

Figure: 1.0 Spiritual Intelligence at the top of Maslow’s Need Hierarchy

article mentioned Maslow’s work on self-identity as foundational to their work with SI. Maslow
discussed important aspects in self-identity that are significant to understanding SI and its
concepts. He felt that unfortunately, external educational experiences could sometimes squelch
the internal, inherent natures of self. He encouraged a type of meditational separateness that
allowed for the quietness necessary to search for one’s individuality or self (Sisk, 2002). This
was in line with Sisk’s (2002) views that “SI can be described as a deep self-awareness in which
one becomes more and more aware of the dimensions of self, not simply as a body, but as a
mind-body and Spirit” (Sisk, 2002, p. 209). This reinforces Emmons (2000) view that “the in-
telligent use of spiritual intelligence can contribute to positive life outcomes such as emotional
well-being, positive functioning, and an enhanced overall quality of life” (Emmons, 2000, p.
20).
Zohar andMarshall (2000) mentioned idea about the indicators of spiritual intelligence in their
book. They mention several indicators for Spiritual Intelligence. Zohar (2004) has described
12 principles: Spontaneity:Living in the present moment., Being vision led: Acting from
deep belief live accordingly.Holism: A sense of connection and belongingness.Compassion:
Deep empathy and feeling-with ,Celebration of diversity: Admire every people irrespec-
tive of their diversity what are.Field independence: Having own understanding and con-
viction.Humility: Take part as player of the larger drama in the world.Tendency to ask
fundamental ”Why?”: Have the courage to question everything in a motive of better under-
standing. Ability to reframe: Understand the bigger picture of every situation by watching it
from different angle.Positive use of adversity: Growing up from the adverse situation.Sense
of vocation: Having the attitude of serve and giving back to the world.

107



CONSCIENTIA
ISSN: 2278 - 6554 Vol- VIII December 2020

Findings of the study
A spiritually intelligent person can get benefit of being spiritually intelligent in Education and
decision making. The spiritual intelligence can play major roles for four life situations Ed-
ucation Career Choice, Personal life, Social life and Workplace life.

In Education and Career Choice: Being spiritually intelligent the person is more aware
of his weaknesses and strengths in life. S/he will understand the breaks in life and s/he will
work to fill those gaps.Whatever the problem is, any issue has to be looked at in a broad way.
Evaluation:A person canpush the keys, fitting them in the lock and rotate to open the space.A
learner can takedecisions for career options in the new uncharted territory from the zone of
higher consciousness of vision and mission in life.

In Personal Life: Spiritual intelligence helps maintain peace and prosperity in the per-
sonal lives and helps keepingthepersonal relationships clean. This intelligence enhances respect
and love for each other. When human perceivestheir souls, they interact with each other with-
out any desire, without any agenda. Above all, spiritual intelligence builds trust in one another
and helps one to make one’s life more meaningful. Persons become more aware of them and
gain the capacity to express themselves to the optimum.

In Social Life: Spiritual intelligence helps to be more liberated in family and social life
and helps to overcome the dependencies that exist in human relationships. Everyonelearns to
live with love, not attachment to each other. All human beinggets the opportunity to grow
up freely. They can pass the great values to the next generation by providing a high-quality
culture and high-quality belief. Spiritual intelligence puts an end to all these things like vi-
olence, fights, unrest in the society. Because everybody can know themselves as a spirit and
understand that there is no place to compete with each other, but to lead each other is life.

In Workplace Life: In modern times, the concept of spiritual intelligence is widely used
in professional life. Different spiritual leaders are imparting spiritual knowledge to those who
are involved in different work. So that they can earn more money by keeping their focus in
one point or maintain better quality relationships with co-workers or employees at a company.
Spiritual intelligence is also essential for making the correctdecisions to maintain a better qual-
ity of workplace environment and to work happily.

Discussion
Evident from the discourse and based on the available resources, and literatures investigated in
this study. It can be said thatthe tune of spiritual intelligence is evolving as a new dimension
to intelligence. Society is experiencing a resurgence of spirituality that is spilling over into edu-
cational thought. At this time it is very difficult to maintain well-being in life. But if someone
is able to focus on the spiritual intelligence then it may be easier to proceed through the well-
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being route. The spiritual intelligence can contribute in a great way to healthy daily life and
overall human well-being and to be a better decision maker. It is such a way that helpspeople
also the learning community in a number of ways. The first of these is that spiritual intelligence
expands the understanding of holism in educational setup. Secondly, spiritual intelligence pro-
vides a platform from which to build deeper relationships with institution and organisational
members. Thirdly, spiritual intelligence provides greater insight into augmenting instructional
designs and practices by facilitating learner-centred contexts. Fourthly, spiritual intelligence
awareness has the potential to increase the success of leaders in educational institutions by
providing important insight into their affective domain of life-world that would enable them to
transform schools, colleges and universities. Effective leadership expands beyond managerial
and instructional knowledge to tap into the realm of decision making based on an affective-
cognition of collective realm as well as individual realm, community needs, culture, and shared
values. Hence spiritual intelligence makes us to be more -aware, spontaneous, being Vision-led,
holism, compassionate, diversity recognisers, independent, humane, capacity re-framer,resilient
in adversity, sensitive of vocation, responsible, free, creative, goal orientated, socially adhered
, happy, empathetic, honest, empowered with good health, education wisdom. All these help
in Decision-making in a rational way. The course of action and several possibilities and is
an important component of the process of cognition. The consequence of the decision-making
process is the availability of choice of possible action. This process embeds within itself the
personality of the decision-maker, which is an amalgamation of his affective-cognition of Spiri-
tual Intelligence.

Conclusion
Operationalizing the construct, spiritual intelligence stands as the capacity of an individual
to possess a socially relevant purposeful understanding of ’self’ and having a high degree of
conscience, compassion and commitment to human values. So,Spiritual intelligence is such an
ability in every human being which can be exploited in Education for solving problems and deep
understanding of career issues and decision making which are related to life values. Spiritual
intelligence motivates individuals to find out relations and unification to achieve self actualiza-
tion. It may have different degrees in different people. There are only a few direct premises
thatSpiritual intelligencedirectly influence on education system but modern psychologists and
socio-culturists support the impact of Spiritual intelligence on learning, career options and de-
cision making. The modern culture of self-centeredness is leading to the commoditization of
human relationships, where people wish for maximal gain and minimal loss. The awakening of
spiritual intelligence may lead to the humanization of relationships, and awakening of a struggle
towards the sanctification of relationships. The impact of Spiritual intelligence on education
would be strenghtenedwhen teachers with high spiritual intelligence can elicit progress in stu-
dents’ education. It will surely ensure self-guidance and self-counselling to create balanced
decision makers.
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অিভজ্ঞানশকুন্তেল িবশব্পিরেবশ ভাবনার েপৰ্ক্ষাপট : একিট সমীক্ষা

অিপর্তা নাথ *

সারাংিশকা
(Abstract)

সািহতয্সৰ্ষ্টারূেপ কিব হেলন পৰ্জাপিত। িতিন তাঁর েলখনীর স্পেশর্ কােবয্র পৰ্িতপাদয্ কািহনীেক জীবন্ত কের েতােলন।
সািহেতয্র মাধয্েম কিবর ভাবজগেতর পৰ্কাশ েযমন ঘেট, েতমনই সািহতয্ দব্ারা তৎকালীন সমাজ ও পিরেবেশর সািবর্ক
িচতৰ্ও পৰ্কািশত হয়। েসিদক েথেক সািহতয্ িশক্ষার ও সেচতনতার মাধয্ম হেয় ওেঠ। কল্পনার িমেশেল বাস্তিবক
পিরেবশ মায়াময়রূেপ উপস্থািপত হয় কিবর রচনার মাধয্েম। বঙ্গীয় সািহেতয্র িবিভন্ন কিবর েলখনীেত েযমন পিরেবশ
ও তার অবক্ষেয়র পৰ্িতবাদমূলক ছিব েচােখ পেড়, েতমনই সংসৃ্কত সািহেতয্ও সৃিষ্টর আিদলগ্ন েথেক সৃিষ্টতত্তব্, পিরেবশ
পৰ্ভৃিত িবষেয় কিবর অনুসিন্ধৎসার পিরচয় পাওয়া যায়। দৃষ্টান্তসব্রূপ ঋেগব্েদর দশমমণ্ডলান্তগর্ত কেয়কিট দাশর্িনক
সূেক্তর উেল্লখ করা যায়। েযখােন সৃিষ্টতত্তব্মূলক িবষেয়র বণর্না পিরলিক্ষত হয়। যার মেধয্ িহরণয্গভর্সূক্ত(১০/১২১),
নাসদীয়সূক্ত(১০/১২৯) এবং অঘমষর্ণসূক্ত (১০/১৯০) পৰ্ধান। েবদ পরবতর্ী সংসৃ্কত সািহেতয্ও একইভােব পিরেবশ
সংকৰ্ান্ত নানান িবষয় উেঠ এেসেছ বারংবার। পৰ্কৃিতেপৰ্িমক কিব কািলদাসরিচত মহাকােবয্, নাটেক পৰ্াকৃিতক পিরেবেশর
নানা িচতৰ্ পৰ্কািশত হেয়েছ। তার মেধয্ কিবর অনবদয্ রচনা অিভজ্ঞানশকুন্তলম্ মাটেকর মাধয্েম আমরা জানেত পাির,
মানুেষর কােছ পিরেবশ সংরক্ষণ কতটা গুরুতব্পূণর্ িছল। েসখােন পিরেবশ এবং মানুষ েযন এক সূেতৰ্ গাথা। িকন্তু কৰ্মাগত
িববতর্েনর ফেল আধুিনক িবেশব্ পৰ্াচীন পিরেবেশর ভারসাময্তার িদকিট পৰ্ায় অবেহিলত হেয় চেলেছ এবং অথর্ৈনিতক
উন্নয়েনর এক মরেণানু্মখী পৰ্িতদব্িন্দব্তায় িলপ্ত। কৃিষ এবং িশল্পেক্ষেতৰ্র উন্নিত কেল্প পৃিথবী বয্াপী চলেছ অনবরত পৰ্কৃিতক
সম্পেদর যেথচ্ছ লুণ্ঠন। যার ফেল পিরেবেশর ভারসাময্ অেনকাংেশ িবনষ্ট হেয়েছ। এইরূপ ভারসাময্ হীনতার কারেণ
এমন এক পৰ্িতকুল অবস্থার সৃিষ্ট হেয়েছ যা জীব-জগেতর অিস্ততব্েক সংকটময় কের তুেলেছ। মূলতঃ েসই কারেণই
অিভজ্ঞানশকুন্তলম্ নাটেকর দব্ারা িনমর্ল পৰ্াকৃিতক িচেতৰ্র সােথ বতর্মান সমেয়র পৰ্াকৃিতক পিরেবেশর অবনমেনর িবষয়িট
তুলনামূলক আেলাচনার মাধয্েম আেলাচয্ গেবষণাপেতৰ্ উপস্থািপত হল।

মুখয্শŀসমূহ (Key-words)- েবদ, কাবয্, পিরেবশ, উন্নয়ন, অবক্ষয়।

ভূিমকা –
সািহতয্ একিদেক েযমন সহৃদয় পাঠককুলেক আনন্দ দান কের, েতমিন তার মেধয্ পৰ্চ্ছন্নভােব লুিকেয় থােক নানািবধ
উপেদশ বা েলাকিহতকারী বাতর্া। কাবয্পৰ্কাশকার আচাযর্ মম্মট কােবয্র দব্ারা েয িশক্ষালাভ হয় েস পৰ্সেঙ্গ বেলেছন-

কাবয্ং যশেসঽথর্কৃেত বয্বহারিবেদ িশেবতরক্ষতেয়।
সদয্ঃ পরিনবৃর্তেয় কান্তাসিম্মততেয়াপেদশযুেজ।।1

অথর্াৎ কােবয্র দব্ারা েযমন বয্বহার জ্ঞানলাভ হয়, অমঙ্গলিনবৃিত্ত হয় এবং আনন্দলাভ হয়, েতমিন কান্তাসিম্মত উপেদশও
লাভ হয়। সরসতা উৎপাদনপূবর্ক জ্ঞান লাভও হেয় থােক। তাই সািহেতয্র পৰ্েয়াজন শুধুমাতৰ্ মানেবর িচত্তিবেনাদন নয়,

*সহকািরণী অধয্ািপকা,বাসন্তী েদবী কেলজ, কলকাতা, পিশ্চমবঙ্গ,
arpita.nath111@gmail.com, দূরভাষ সংখয্া – 9903804781
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তার দব্ারা েলাকবয্বহােরর জ্ঞানও জন্মায়। সািহতয্সৰ্ষ্টা কিব হেলন পৰ্জাপিত বৰ্হ্মাতুলয্। কিব েযমন কল্পনা কেরন েতমন
রূেপই কল্পনার িমেশেল জগতেক তুেল ধেরন। অিগ্নপুরােণ বলা হেয়েছ-

অপাের কাবয্সংসাের কিবেরব পৰ্জাপিতঃ।
যথা ৈব েরাচেত িবশব্ং তেথদং পিরবত্তর্েত।।2

িতিন তাঁর েলখনীস্পেশর্ তৎকালীন সমাজ ও পিরেবেশর সািবর্ক িচতৰ্েকও কখেনা পৰ্তয্ক্ষভােব আবার কখেনা বা
পেরাক্ষভােব পৰ্কাশ কেরন। পৃিথবীর সমস্ত ভাষার সািহেতয্র মেধয্ই এমনভাব পৰ্কাশ পায়। বঙ্গীয় সািহতয্ এবং সংসৃ্কত
সািহতয্ও তার বয্িতকৰ্ম নয়। বাংলাভাষার সািহেতয্ েযমন পিরেবশ ও তার অবক্ষেয়র তথা নানািবধ সামািজক সমসয্ার
কথা উেঠ এেসেছ, েতমিন সংসৃ্কত সািহেতয্ও কািহনী পিরেবশনার মাধয্েম তৎকালীন পিরেবশ ও পিরেবশসংকৰ্ান্ত
িবষয় বিণর্ত হেয়েছ। ৈবিদকযুগ েথেক আরম্ভ কের েলৗিকক ও আধুিনক সংসৃ্কতসািহেতয্ পিরেবশসংকৰ্ান্ত িবিভন্ন তত্তব্
আমােদর দৃিষ্টেগাচর হয়। ঋেগব্েদর দশমমণ্ডেলর েবশ কেয়কিট সূেক্ত িবশব্সৃিষ্টতত্তব্ সমব্েন্ধ িচন্তামূলক মন্তৰ্ পাওয়া যায়।
ৈবিদক ঋিষগেণর সৃিষ্টিবষয়ক ধয্ানধারণার পিরচয় পাওয়া যায় এইসব রচনা েথেক। এর মেধয্ িহরণয্গভর্সূক্ত(১০/১২১),
নাসদীয়সূক্ত(১০/১২৯) সবর্পৰ্ধান। সৃিষ্টিবষেয় ৈবিদক ঋিষেদর িচন্তা কতখািন সূক্ষ্মতা অজর্ন কেরিছল তার জব্লন্ত দৃষ্টান্ত
নাসদীয়সূক্তিট। েসখােন বলা হেয়েছ-

নাসদাসীেন্না সদাসীত্তদানীং নাসীদৰ্েজা েনা েবয্াম পেরা যৎ।
িকমাবরীবঃ কুহ কসয্ শমর্ন্নভঃ িকমাসীদ্ গহনং গভীরম্ ।।3

অথর্াৎ সৃিষ্টর পূেবর্ িকছুই িছলনা - না সৎ, না অসৎ, মৃতুয্ও িছলনা, অমৃতত্তব্ও িছলনা, িদনও িছলনা, রািতৰ্ও িছলনা, সমস্ত
স্থানই িছল তেমাময় ও জলমগ্ন।
পৃিথবীর পৰ্থম অবস্থা েয অবয্ক্ত, অিচন্তয্নীয়, ৈবিদক ঋিষরা তা অনুভব কেরিছেলন বেল পরম সতয্েক বুঝেত চাওয়ার
আকুিত তােদর মেন িজজ্ঞাসার উদয় ঘটায়।

েকা অদ্ধা েবদ ক ইহ পৰ্েবাচৎ
কুত অজাতা কুত ইয়ং িবসৃিষ্টঃ।4

আবার ঋেগব্েদরই দশমমণ্ডেলর অঘমষর্ণসূেক্ত(১০/১৯০) সৃিষ্টর আদয্াবস্থা এবং সৃিষ্টপৰ্িকৰ্য়ার িবষয় সংিক্ষপ্তভােব আেলািচত
হেয়েছ। অথবর্েবেদর ভূিমসূেক্ত বা পৃিথবীসূেক্ত(১২/১) পৃিথবীেক রক্ষা করার পৰ্সঙ্গ উেঠ এেসেছ। েসখােন পৃিথবী জীেবর
পৰ্াণধারণকািরণী, মাতৃসব্রূপা, যােক আশৰ্য় কের নদ-নদী পৰ্বািহত হেয়েছ, িযিন শসয্দাতৰ্ী, জীেবর ভরণেপাষণকািরণী
এবং েসখােন বারংবার তােক রক্ষা করার কথাই উেঠ এেসেছ।
অতঃপর েলৗিকক সংসৃ্কতসািহেতয্ পিরেবেশর নানান িচতৰ্ িকভােব বিণর্ত হেয়েছ এবং েসই পৰ্সেঙ্গ কািলদােসর অিভজ্ঞানশকুন্তলম্ 
- এর পিরেবেশর িকরূপ িচতৰ্ পৰ্কািশত হেয়েছ, েসিট বণর্নার পৰ্সঙ্গ আেস। সািহতয্ একােথর্ জীবনদপর্ণ এবং সমাজদপর্ণ
তাই বাস্তিবকতার েছাঁয়াও েসখােন বয্াপকরূেপ উপিস্থত। েবদ পরবতর্ীযুেগর িবিভন্ন কিবেদর রচনায় পৰ্কৃিতর িচতৰ্
নানা আিঙ্গেক উিল্লিখত হেয়েছ। এ পৰ্সেঙ্গ কািলদােসর পূবর্সূরী িবখয্াত নাটয্কার ভােসর সবর্ােপক্ষা জনিপৰ্য় নাটক
সব্প্নবাসবদত্তম্ নাটেকর কথা উেল্লখনীয়। এই নাটেকর পৰ্থমােঙ্ক তৎকালীন তেপাবনািশৰ্ত আশৰ্েমর সুচারু বণর্না পাই,
যা তখনকার গৰ্াময্ দূষণমুক্ত পিরেবেশর িচতৰ্েকই তুেল ধেরেছ। েযখােন বনয্পৰ্াণীরা িনভর্েয় িবচরণ করেছ, পুষ্প-পতৰ্
সমিনব্ত বৃক্ষ অিত সযেত্ন রিক্ষত হেয়েছ-

2অিগ্নপুরাণ - ৩৪০/১০
3নাসদীয়সূক্ত - ১০/১২৯/১
4তেদব – ১০/১২৯/৬
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িবশৰ্łং হিরণশ্চরন্তয্চিকতা েদশাগতপৰ্তয্য়াঃ
বৃক্ষাঃ পুষ্পফৈলঃ সমৃদ্ধিবভবাঃ সেবর্ দয়ারিক্ষতাঃ।।5

আবার এই নাটেকর পৰ্থমােঙ্কই তার িবপরীত িচেতৰ্রও উেল্লখ আেছ। নগরায়ণ বৃিদ্ধ েপেলই পৰ্াকৃিতক পিরেবশ েয
ক্ষিতগৰ্স্ত হয়, পিরেবেশর অবক্ষয় িকিঞ্চৎমাতৰ্ায় হয় তার উেল্লখ পাই এখােন। নাটেকর অনয্তম পৰ্ধান চিরতৰ্ মন্তৰ্ী
েযৗগন্ধরায়েণর উিক্ত - ‘েকাঽয়ং েভা িনভৃতং তেপাবনিমদং গৰ্ামীকেরাতয্াজ্ঞয়া’।6 অথর্াৎ শান্ত তেপাবনেক েক বা কার
আেদেশ গৰ্ােম পিরণত কেরেছ। নগরায়ণ উন্নত সভয্তার পিরচায়ক, িকন্তু নগরায়েণর ফেল পৰ্াকৃিতক পিরেবেশর অবক্ষয়
ঘেট তার সমথর্ন এখােন রেয়েছ।
কািলদােসর রচনায় িচিতৰ্ত পিরেবশ সম্পেকর্ বলেত েগেল বলেত হয় কিবর পৰ্কৃিতেপৰ্িমক সত্তা তাঁর পৰ্ায় সব রচনায়
পূণর্রূেপ পৰ্কািশত। তাঁর রচনাসম্ভাের পৰ্কৃিতেপৰ্ম এবং পৰ্কৃিতর সেঙ্গ মানবজীবেনর আতয্িন্তক ঘিনষ্ঠতা অনুভূত হয়।
পৰ্াকৃিতক বৃক্ষলতা, পশু পািখ েযন মানেবর সখা। েকাথাও তােদর ভৰ্াতা-ভিগনীরূেপ আবার েকাথাও বা সখারূেপ বণর্না
করা হেয়েছ। িনষ্কলুিষত পিরচ্ছন্ন পিরেবেশর বণর্নার িচতৰ্ই পৰ্কািশত হয়। তেপাবেনর পিরেবশরক্ষণ ও পশুপািখেক রক্ষা
করার বণর্না আমােদর বনসংরক্ষণ ও পশুসংরক্ষেণর কথাই মেন করায়। অিভজ্ঞানশকুন্তলম্ নাটেক পৰ্িতফিলত তৎকালীন
দূষণহীন পিরেবেশর িচেতৰ্র সােথ বতর্মান পিরেবেশর তুলনা করেলই উপলিł করা যায় পিরেবেশর অবক্ষেয়র অবস্থা
িকরূপ? বৃক্ষরািজ এবং বনয্পৰ্াণী পিরেবেশর অঙ্গ। তােদর রক্ষা করা অতয্ন্ত পৰ্েয়াজনীয়। এপৰ্সেঙ্গ উেল্লখয্ মৃগয়ারত
রাজা দুষয্ন্ত যখন হিরণেক বাণিবদ্ধ করেত উদয্ত হেয়িছেলন তখন মহিষর্ কেণব্র িশষয্ ৈবখানেসর িনেষধবাণী – রাজন্ ,
আশৰ্মমৃেগাঽয়ং ন হন্তেবয্া ন হন্তবয্ঃ।

ন খলু ন খলু বাণঃ সিন্নপােতয্াঽয়মিস্মন্ 
মৃদুিন মৃগশরীের তুলারাশািববািগ্নঃ।
কব্ বত হিরণকানাং জীিবতং চািতেলালং
কব্ চ িনিশতিনপাতা বজৰ্সারাঃ শরােস্ত।।7

এই িনেষধ েযন পিরেবেশর জীবরক্ষায় সেচতন ঋিষকুমােরর িনেষধ। এই সেচতনতা রাজার মেধয্ও জাগিরত হল।
িতিন তাঁর বাণ সংবরণ করেলন। আবার িদব্তীয়ােঙ্ক সব্য়ং রাজাই েসনাপিতেক মৃগয়া বেন্ধর িনেদর্শ িদেলন -‘মিহেষরা
জলাশেয়র জল িশং দব্ারা েতালপাড় করেত করেত স্নান করুক, হিরণগুিল দলবদ্ধ হেয় ছায়ায় বেস েরামন্থন করুক,
শূকরগুিল মেনর সুেখ ঊবর্ী ঘােসর েগাড়া উৎপাটন করুক এবং িশিথল জয্াযুক্ত আমার ধনুও িবশৰ্াম লাভ করুক’।

গাহন্তাং মিহষা িনপানসিললং শৃৈঙ্গমুর্হুস্তািড়তং
ছায়াবদ্ধকদমব্কং মৃগকুলং েরামন্থমভয্সয্তু।
িবশৰ্łং িকৰ্য়তাং বরাহতিতিভমুর্স্তাক্ষিতঃ পলব্েল
িবশৰ্ামং লভতািমদং চ িশিথলজয্াবন্ধমস্মদ্ধনুঃ।।8

পৰ্াচীন যুেগ বৃক্ষরািজ পিরচযর্ার এরকমই একিট দৃশয্ েদখা যায় শকুন্তলা নাটেকর পৰ্থমােঙ্ক, েযখােন শকুন্তলা ও তার
দুই সখী অনসূয়া আর িপৰ্য়ংবদােক বৃক্ষমূেল জলেসচন করেত েদখা যায়। দুষয্েন্তর উিক্ত েথেক তা স্পষ্ট - ‘অেয়
এতাস্তপিসব্কনয্কাঃ সব্পৰ্মাণানুরূৈপঃ েসচনঘৈটবর্ালপাদেপভয্ঃ পেয়া দাতুিমত এবািভবতর্েন্ত।9 শকুন্তলার পৰ্িত অনসূয়ার
উিক্ত েথেকও জানা যায় েয আশৰ্মবৃক্ষপিরচযর্ার দািয়তব্ শকুন্তলার উপর নয্স্ত –‘হলা শকুন্তেল, তব্ত্তব্ অিপ তাতকাশপসয্
আশৰ্মবৃক্ষকাঃ িপৰ্য়তেরিত তকর্য়ািম েযন নবমািলকা কুসুমেপলবা অিপ তব্ম্ এেতষাম্ আলবালপূরেণ িনযুক্তা’।10 আবার

5সব্প্নবাসবদত্তম্ - ১/১২
6সব্প্নবাসবদত্তম্ - ১/৩
7অিভজ্ঞানশকুন্তলম্ - ১/১০
8তেদব - ২/৬
9তেদব - পৰ্থমাঙ্ক

10তেদব
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বৃেক্ষর পৰ্িত েপৰ্মেক সেহাদরেস্নহরূেপ উেল্লখ করা েথেক শকুন্তলার সােথ বৃক্ষসমূেহর িনিবড় আিত্মক ঘিনষ্ঠতা পৰ্কািশত
হয় –‘অিস্ত েম েসাদরেস্নহঃ অিপ এেতষু’।11 সেবর্াপির শকুন্তলা বনয্পৰ্াণী ও গাছসমূহেক সন্তানেস্নেহ পালন করত,
আশৰ্েমর বৃক্ষমূেল জলেসচন না কের েস িনেজ জল পযর্ন্ত গৰ্হণ করত না। আবার েসই গােছই নব পুেষ্পাদ্গম, ফেলাদ্গম
হেল তার উৎসব পালেনর নয্ায় আনন্দ হত।

পাতুং ন পৰ্থমং বয্বসয্িত জলং যুষ্মাসব্পীেতষু যা
নাদেত্ত িপৰ্য়মণ্ডণািপ ভবতা েস্নেহন যা পল্লবম্ ।
আেদয্ বঃ কুসুমপৰ্সূিতসমেয় যসয্া ভবতুয্ৎসবঃ
েসয়ং যািত শকুন্তলা পিতগৃহং সৈবর্রনুজ্ঞায়তাম্ ।।12

মহাকিব কািলদােসর এইরূপ অরণয্ভাবনার দব্ারা পৰ্ভািবত হেয় িবশব্কিব রবীন্দৰ্নাথ ঠাকুর েশ্লাকানুবাদ এইভােব কেরেছন
–

েতামােদর জল না কির দান
েয আেগ জল না কিরত পান,
সাধ িছল যার সািজেত তবু
েস্নেহ পাতািট না িছঁিড়ত কভু
েতামােদর ফুল ফুিটত যেব
েয জন মািতত মেহাৎসেব,
পিতগৃেহ েসই বািলকা যায়
েতামরা সকেল েদহ িবদায়।।13

তাছাড়াও েসখােন অরণয্বাসীেদর সােথ বনু্ধেতব্র িদকিটও লক্ষয্ করার মেতা।

অনুমতগমনা শকুন্তলা
তরুিভিরয়ং বনবাসবনু্ধিভঃ।
পরভৃতিবরুতং কলং যথা
পৰ্িতবচনীকৃতেমিভরীদৃশম্।।14

অিভজ্ঞান-শকুন্তলম্ নাটেকর চতুথর্ােঙ্ক পৰ্াকৃিতক পিরেবেশর পশুপািখর সােথ জীবেনর েযাগ িবেশষভােব িচিতৰ্ত হেয়েছ।
শকুন্তলার কণব্াশৰ্ম েথেক পিতগৃেহর উেদ্দেশয্ যাতৰ্াকােল িবদােয়র আসন্নলগ্ন সূিচত হেয়েছ েকািকলেদর কুহুরেবর দব্ারা
ঊক্ত েশ্লােক। শকুন্তলার আসন্ন িবেচ্ছদ বয্থায় তার আত্মীয় পিরজেনর সােথ সমবয্থী হেয়েছ তেপাবেনর সমস্ত পশু-
পাখীরা। ময়ূেররা নাচ বন্ধ কেরেছ, হিরণেদর মুেখর গৰ্াস পেড় যােচ্ছ, লতাগুিল েথেক শুষ্কপতৰ্েমাচন ঘটেছ, েযন মেন
হেচ্ছ শকুন্তলার আসন্ন িবরেহ তারা অশৰ্ু িবসজর্ন করেছ-

উদ্ গিলতদভর্কবলা মৃগয্ঃ পিরতয্ক্তনতর্না ময়ূরাঃ।
অপসৃতপাণু্ডপতৰ্াঃ মুঞ্চন্তয্শৰ্ুণীব লতাঃ।15

চতুথর্ােঙ্ক ৈদববাণীেত শকুন্তলার যাতৰ্াপেথ উিদ্ভদ ও পিরেবেশর আনুকূলয্ পৰ্াথর্না করা হেয়েছ - সেরাবরগুিল ফুটন্ত পেদ্ম
ও সবুজ মৃণােল সুন্দর েহাক, ছায়া পৰ্ধান বৃক্ষগুিল সূেযর্র তাপ হরণ করুক –

11তেদব
12তেদব - ৪/৯
13রবীন্দৰ্নাথকৃত পৰ্াচীন সািহতয্, শকুন্তলা
14অিভজ্ঞানশকুন্তলম্ - ৪/১০
15তেদব - ৪/১২
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রময্ান্তরঃ কমিলনীহিরৈতঃ সেরািভ-
শ্ছায়াদৰ্ুৈমিনর্য়িমতাকর্ময়ূখতাপঃ।
ভূয়াৎ কুেশশয়রেজামৃদুেরণুরসয্াঃ
শান্তানুকূলপবনশ্চ িশবশ্চ পন্থাঃ।।16

সপ্তমােঙ্ক রাজার সব্গর্ েথেক পৰ্তয্াগমনকােল েযরূপ অনুভূিত হয় তার বণর্না মহাকিব িদেয়েছন –

অয়মরিববেরভয্শ্চাতৈকিনর্ষ্পতিদ্ভ –
হর্িরিভরিচরভাসাং েতজসা চানুিলৈপ্তঃ।
গতমুপির ঘনানাং বািরগেভর্াদরাণাং
িপশুনয়িত রথেস্ত সীকরিক্লন্নেনিম।।17

এখােন েমেঘর অপূবর্ বণর্না পৰ্দত্ত হেয়েছ। পুনরায় মহাকিব বেনর িহংসৰ্ পশুও িকভােব বাৎসলয্রেস আপু্লত হেয়
মানবিশশুর সােথ কৰ্ীড়ারত তার উেল্লখ কেরেছন- দুষয্ন্তপুতৰ্ বালক সবর্দমন একিট িসংহিশশুর েকশরাকষর্ণ কের বলেছ-
জৃম্ভসব্ িসংহ, দন্তান্ েত গণিয়েষয্।18 অথর্াৎ ওের িসংহ, মুখ েখাল, েতার দাঁত গুণেবা। িকন্তু বাৎসলয্রেসর আিধেকয্
যােত েকােনাভােবই পৰ্াণীেদর পৰ্িত অতয্াচার পৰ্কাশ না পায়, তার জনয্ বালকেক িনবৃত্ত করার জনয্ মারীচাশৰ্েম তাপসী
বলেলন – অিবনীত, িকং নঃ অপতয্িনিবর্েশষািণ সত্তব্ািন িবপৰ্কেরািষ।19 অথর্াৎ ওের অবাধয্, অকারেণ েকন সন্তানতুলয্
এই পশুেদর উপর উৎপীড়ন করেছা? এই সমস্ত উেল্লখ েথেক বলা যায় েয, পৰ্ায় সমগৰ্ নাটেকই নানাভােব পৰ্াণীসংরক্ষণ
এবং পিরেবেশর সােথ মানুেষর আিত্মক েযাগ বারংবার পৰ্কািশত হেয়েছ।
অতএব েসকােল বনসৃজন, বনয্পৰ্াণী সংরক্ষণ ও িনমর্ল পিরেবেশর বণর্নার দব্ারা েয আভাস পাওয়া যায় তা েথেক বলাই
যায় েয পিরেবেশর অবক্ষয় তৎকালীন যুেগ অেপক্ষাকৃত কম িছল। তেব েসকােল নগরায়েণর ফেল পৰ্াকৃিতক পিরেবেশর
েয অবনমন হয় তার ইিঙ্গতও ঈষদাকাের লł হয় এই নাটেকর পঞ্চমােঙ্ক। েযখােন অরণয্চারী কণব্িশষয্দব্য় রাজধানীেত
এেস অসব্িস্ত অনুভব কেরেছন েয নগেরর পিরেবশ কৃিতৰ্মতায়, েকালাহেল পিরপূণর্- ‘জনাকীণর্ং মেনয্ হুতবহপরীতং
গৃহিমব’।20 অতএব অিভজ্ঞানশকুন্তলম্ নাটেকর পিরেপৰ্িক্ষেত বনয্ পিরেবেশর সজীবতা ও নাগিরক সভয্তার সমান্তরাল
দুিট িচতৰ্ খুব স্পষ্ট হয়।
েসকােলর পিরেবশ ও পিরেবশসংকৰ্ান্ত িনয়ম-কানুেনর আেলাচনার পর বতর্মােনর পিরেবশ তার পিরবতর্ন এবং পিরেবশগত
অবক্ষেয়র িবষয়িট আেলাচনার পৰ্সঙ্গ আেস। সভয্তার উন্নয়েনর সােথ সােথ মানুেষর সেঙ্গ পৰ্াকৃিতক েযাগসূতৰ্ কৰ্েমই
ক্ষীণতর হেত েদখা যােচ্ছ। আধুিনক পৃিথবীর পৰ্েতয্কিট েদশ পিরেবশেক অবেহলা কের অথর্ৈনিতক উন্নয়েনর লেক্ষয্
মরেণানু্মখী পৰ্িতদব্িন্দব্তায় িলপ্ত হেয়েছ। বতর্মান আথর্-সামািজক বয্বস্থার িনিরেখ কৃিষ ও িশল্পেক্ষেতৰ্র উন্নিতেকই েয
েকােনা েদেশর অগৰ্গিতর একমাতৰ্ মাপকািঠরূেপ িচিহ্নত করা হয়। আর এই অথর্ৈনিতক উন্নয়েনর সব্ােথর্ পৰ্াকৃিতক
সম্পদগুিল কৰ্মাগত ক্ষেয়র িদেক এিগেয় চেলেছ। তার ফলসব্রূপ পিরেবশগত ভারসাময্ িবনষ্ট হেচ্ছ। বনয্পৰ্াণীর িবিভন্ন
পৰ্জািত অবলুপ্ত হেয় যােচ্ছ। এই পৰ্িতকূল অবস্থার কারেণ মানবসহ সমগৰ্ জীবকূেলর অিস্ততব্ সংকেট। এই সমসয্া
পৰ্িতকারকেল্প েকন্দৰ্ীয় সরকার নানা উেদয্াগ গৰ্হণ কের চেলেছন। Wild Life Protection Act-1972 দব্ারা বনয্পৰ্াণী
ও উিদ্ভদ সংরক্ষণ আইন পাশ করা হেয়েছ। যার কারেণ বনয্জীবহতয্া দণ্ডনীয় অপরাধরূেপ সব্ীকার করা হেয়েছ। িবশব্
পিরেবশিদবস এবং আন্তজর্ািতক িবশব্ অরণয্ ও পিরেবশ িদবস পালন করা হয়, উেদ্দশয্ মানেবর সেচতনতা বৃিদ্ধ করা।
তাছাড়া G.I.M অথর্াৎ The National Mission for Green India পৰ্কল্প েনওয়া হেয়েছ ভারত সরকার কতৃর্ক যার
মূল লক্ষয্ হল েদশজ জীব-ৈবিচতৰ্য্, জল, ময্ানেগৰ্াভ অরণয্ সংরক্ষণ করা।

16তেদব - ৪/১১
17তেদব – ৭/৭
18তেদব, সপ্তমাঙ্ক
19তেদব
20তেদব - ৫/১০
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উপসংহার-
পৰ্কৃতপেক্ষ পিরেবেশর অবক্ষয় পৰ্িতেরাধ করেত েগেল মানবসমােজ সেচতনতা বৃিদ্ধর পৰ্েয়াজন আর েসই কারেণই
অিভজ্ঞানশকুন্তলম্ নাটেকর পৰ্াসিঙ্গকতা, কারণ তৎকালীন পিরেবশ রক্ষণােবক্ষেণর েয িচতৰ্ পৰ্কািশত হেয়েছ এই
নাটেকর মাধয্েম তার উেল্লেখর দব্ারা মানেবর বনয্পৰ্াণী ও পিরেবশবান্ধব গাছপালার পৰ্িত ভােলাবাসা বিধর্ষু্ণ েহাক এবং
সেচতনতা বৃিদ্ধপৰ্াপ্ত েহাক - বতর্মান ক্ষিয়ষু্ণ িবেশব্ তা মুখয্ পৰ্েয়াজন।
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সাংখয্দশর্েনর েপৰ্িক্ষেত বিঙ্কমমানেসর সব্রূপ িবেশ্লষণ

ডঃ সব্পন মাল *

েশাধসার
Abstract

বিঙ্কমচন্দৰ্ চেট্টাপাধয্ায় বাংলাসািহেতয্ এবং বঙ্গীয় জনজীবেন সািহতয্সমৰ্াট বিলয়া খয্াত। িতিন পাশ্চােতয্র জ্ঞান এবং
িবজ্ঞানধারার িবিবধ গৰ্ন্থ অধয্য়ন কিরয়ােছন। পৰ্াচয্সািহতয্ ও সভয্তার অনয্তম পৰ্খয্াত িবদব্ানিদেগর মধয্ হইেত িতিন
অনয্তম। েকন না, পৰ্ােচয্র এমন েকােনা পৰ্াচীন গৰ্ন্থ নাই েয িতিন পাঠ কেরন নাই। েবদ, েবদান্ত, কাবয্, অলংকার,
দশর্ন, িবজ্ঞান পৰ্ভৃিত শােস্তৰ্র অমূলয্ গৰ্ন্থ পাঠ কিরয়া িতিন সব্ীয় পৰ্িতভাবেল েসই সকল গৰ্েন্থর সূক্ষ্ম িবেশ্লষণ এবং
িবচার কিরয়ােছন। দশর্নশাস্তৰ্ তাঁহার িনকট অনয্তম িপৰ্য় িবষয় বিলয়া গৰ্াহয্ হইত। চাবর্াক, েবৗদ্ধ, ৈজন, সাংখয্, েযাগ,
নয্ায়, ৈবেশিষক, মীমাংসা, েবদান্ত, তন্তৰ্, ৈশব, ৈবষ্ণব পৰ্ভৃিত শাস্তৰ্ িতিন িনিবড় মেনােযােগর সিহত অধয্য়ন কিরয়ােছন।
তথািপ সাংখয্দশর্ন, তন্তৰ্দশর্ন এবং ৈবষ্ণবদশর্েন তাঁহার পৰ্ীিত িছল সবর্ািধক। সাংখয্সম্মত পঞ্চিবংশিততেত্তব্র সিহত িবজ্ঞান
শােস্তৰ্র ৈজবিনক তেত্তব্র সাদৃশয্ িতিন েদখাইয়ােছন। বিঙ্কমচন্দৰ্ কতৃর্ক রিচত কপালকুণ্ডলা উপনয্ােস তেন্তৰ্র শিক্ততত্তব্ এবং
সাংেখয্র পৰ্কৃিততত্তব্ িমিশৰ্তরূেপ উপিস্থত হইয়ােছ এবং িবিবধ পৰ্বেন্ধর অন্তগর্ত সাংখয্দশর্ন নামক পৰ্বেন্ধ ঋিষ বিঙ্কমচন্দৰ্
সব্ীয় তীক্ষ্ণ যুিক্ত ও পৰ্িতভার িদবয্ােলােক সাংখয্সম্মত পঞ্চিবংশিততেত্তব্র সিবশদ বয্াখয্া কিরয়ােছন। পৰ্থম পিরেচ্ছেদ
উপকৰ্মিণকা, িদব্তীয় পিরেচ্ছেদ িবেবক, তৃতীয় পিরেচ্ছেদ সৃিষ্ট, চতুথর্ পিরেচ্ছেদ িনরীশব্রতা এবং পঞ্চম পিরেচ্ছেদ েবদ
নামক িবষয়সমূহ িবেশ্লিষত হইয়ােছ। এই সকল তািত্তব্ক িবষয় সাংখয্দশর্েনর েপৰ্িক্ষেত বিঙ্কমমানেস িকয়ৎখািন পৰ্ভাব
িবস্তার কিরয়ােছ- তাহার সব্রূপ িবেশ্লষণই আেলাচয্মান গেবষণা পেতৰ্র সারাৎসার।

মুখয্শŀসমূহ - সাংখয্দশর্ন, পঞ্চিবংশিততত্তব্, পৰ্কৃিত, পুরুষ, ঈশব্র, মুিক্ত।
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ভূিমকা – সৰ্ষ্টােক না জািনেল, তাঁর সৃিষ্টর সকল রহসয্েভদ ও সকল রসেভাগ সম্ভব হয় না। েসইরূপ সািহেতয্র সৃিষ্ট যাঁরা
কেরন, তাঁহািদগেক ভাল কিরয়া না জািনেল, তাঁহােদর সৃষ্ট সািহেতয্রও সকল রহসয্েভদ ও সকল রস সেম্ভাগ করা যায়
না।1 এইরূপ মহাবাকয্েক আধার কিরয়া বিঙ্কমসািহেতয্র আেলাচনার সূতৰ্পাত হইেতেছ। রবীন্দৰ্পূবর্বতর্ী যুেগ আিবভূর্ত
বঙ্গীয় সািহিতয্কিদেগর মধয্ হইেত পিণ্ডতমূধর্ণয্রূেপ অগৰ্গণয্ িছেলন সািহতয্সমৰ্াট বিঙ্কমচন্দৰ্ চেট্টাপাধয্ায়। অিত ৈশশবকাল
হইেতই িতিন অধয্য়েন অতয্িধক মেনােযাগী িছেলন। অিত সমৃদ্ধ সাংসৃ্কিতক পিরমণ্ডেল অবস্থানেহতু িতিন অিত সব্ল্প বয়স
হইেতই জ্ঞান-িবজ্ঞােনর িবিভন্ন শাখায় পারদশর্ী হইয়া উিঠয়ািছেলন। তদনন্তরকােল িতিন বঙ্গভাষার সমৰ্াটরূেপ পৰ্িতভাত
হইয়ািছেলন। বিঙ্কমচন্দৰ্ সম্পেকর্ রবীন্দৰ্নাথ বিঙ্কমচন্দৰ্ পৰ্বেন্ধ িলিখয়ািছেলন, িতিন আপনার িশক্ষাগেবর্ বঙ্গভাষার পৰ্িত
অনুগৰ্হ পৰ্কাশ কিরেলন না, এেকবােরই শৰ্দ্ধা পৰ্কাশ কিরেলন। যত িকছু আশা আকাঙ্খা, েসৗন্দযর্য্, েপৰ্ম, মহত্তব্, ভিক্ত,
সব্েদশানুরাগ, িশিক্ষত পিরণত বুিদ্ধর যত িকছু িশক্ষাজাত িচন্তাজাত ধনরত্ন সমস্তই অকুিণ্ঠতভােব বঙ্গভাষার হেস্ত অপর্ণ
কিরেলন।2 ৈশশবাবস্থায় মাতামহীর িনকট অবস্থানকােল সংসৃ্কতসািহেতয্র পৰ্িত তাঁহার মেনােযাগ আকৃষ্ট হইয়া থােক।
সংসৃ্কতসািহেতয্র অন্তগর্ত েবদ, েবদান্তািদ সকল শাস্তৰ্সমূহ এবং বাল্মীিক, বয্াস, কািলদাসািদর গৰ্ন্থ পৰ্বল আগৰ্েহর সিহত
পাঠ কিরয়ািছেলন। ভারতবষর্ীয় পৰ্মুখ দশর্নশােস্তৰ্র সিহত বিঙ্কমচন্দৰ্ আেদয্াপান্ত সমব্ন্ধযুক্ত িছেলন – এিবষেয় েকান সেন্দহ

*সহায়কাধয্াপক, সংসৃ্কতিবভাগ, রায়গঞ্জ িবশব্িবদয্ালয়, উত্তর িদনাজপুর, পঃ বঃ
Email: swapanmalvb@gmail.com, দূরভাষ সংখয্া- ৮৯২৭০৬২৭৮২
Received: 09 May 2020 / Accepted: 02 September 2020

1বিঙ্কমিচন্তা : িবিপনচন্দৰ্ পাল, বািরদবরণ েঘাষ, পৃ. ৩-৪
2বিঙ্কম রচনাবলী, ২য় খণ্ড, পৃ. ৯
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নাই এবং এইরূপ িসদ্ধােন্তর অন্তরােল পৰ্িসদ্ধ গেবষকগেণর সুিচিন্তত যুিক্ত রিহয়ােছ। পৰ্খয্াত গেবষক িবষু্ণপদ ভট্টাচাযর্য্
বিঙ্কমচন্দৰ্ ও ভারতীয় দশর্ন শীষর্ক আেলাচনাকােল মন্তবয্ কিরয়ােছন েয, বিঙ্কমচন্দৰ্ েয েমাটামুিট িহনু্দর ষড়্-দশর্েনর পৰ্ধান
পৰ্ধান িসদ্ধান্তগুিলর সিহত ঘিনষ্ঠভােবই পিরিচত িছেলন – েস িবষেয় েকানও সেন্দহ নাই। নয্ায় িবষেয় ‘ভাষাপিরেচ্ছদ’
গৰ্ন্থ, েবদান্ত িবষেয় সদানন্দ যিত পৰ্ণীত ‘েবদান্তসার’, আচাযর্ শঙ্কর পৰ্ণীত ‘গীতাভাষয্’ ও বৰ্হ্মসূেতৰ্র উপর ‘শারীরক
ভাষয্’, িবিভন্ন উপিনষদ্-ভাষয্, সাংখয্ দশর্েনর মূল পৰ্ামািণক গৰ্ন্থগুিল বিঙ্কমচন্দৰ্ পুঙ্খানুপুঙ্খভােব অনুশীলন কিরয়ািছেলন,
ইহার অভৰ্ান্ত কারণ তাঁহার রচনার মেধয্ ইতস্ততঃ ছড়াইয়া আেছ। িবশব্নাথ পৰ্ণীত ‘কািরকাবলী’র “অনয্থািসিদ্ধশূনয্সয্
িনয়তা পূবর্বিতর্তা কারণতব্ম্” – এই কারণলক্ষণিট িতিন ‘িবজ্ঞান রহেসয্’র অন্তগর্ত ‘ৈজবিনক’ পৰ্বেন্ধ তাঁহার বক্তেবয্র
সমথর্েন উদ্ধার কিরয়ােছন। 3 িবশব্নাথ নয্ায় পঞ্চানন ভট্টাচাযর্য্ বঙ্গেদশীয় পৰ্খয্াত ৈনয়ািয়ক, িযিন ভাষাপিরেচ্ছদকািরকাবলী
এবং িসদ্ধান্তমুক্তাবলীটীকার পৰ্েণতা। নয্ায়দশর্েনর ইিতহাস পযর্ােলাচনা কিরেল পিরলিক্ষত হয় েয, পৰ্াচীন নয্ায়দশর্ন এবং
নবয্নয্ায়দশর্ন এই িদব্িবধ সম্পৰ্দােয়র মেধয্ নবয্নয্ায়দশর্েনর উদ্ভাবক হইেলন আচাযর্ গেঙ্গেশাপাধয্ায় এবং উদ্ভবস্থল হইল
িমিথলা। উত্তরকােল নবয্নয্ায়দশর্েনর লীলাভূিম িকংবা উক্ত দশর্েনর চরেমাৎকষর্তার পৃষ্ঠভূিম হইল বঙ্গেদশীয় নবদব্ীপ।
তেদ্ধতুক বঙ্গেদেশ অনয্ানয্ দশর্ন অেপক্ষা নয্ায়দশর্েনর পযর্ােলাচনাই সবর্ািধক। অতএব ঋিষ বিঙ্কমচন্দৰ্ চেট্টাপাধয্ায় যথাথর্ই
বিলয়ােছন - এেদশীয় পৰ্াচীন দশর্ন সকেলর মেধয্ বঙ্গেদেশ নয্ােয়র পৰ্াধয্ানয্। েদশীয় পিণ্ডেতরা সচরাচর সাংেখয্র পৰ্িত
তাদৃশ মেনােযাগ কেরন না। িকন্তু ভারতবেষর্ সাংখয্ েয কীিতর্ কিরয়ােছ, তাহা অনয্ দশর্ন দূের থাকুক, েকােনা শােস্তৰ্র
দব্ারা হইয়ােছ িকনা সেন্দহ।4 সুতরাং সাংখয্দশর্ন েয বিঙ্কমচেন্দৰ্র মনেন সবর্ািধক িবসৃ্তিত লাভ কিরয়ািছল এইবাকয্ হইেত
তাহা সহেজই অনুেময়।
আিস্তক এবং নািস্তকদশর্ন সম্পৰ্দায়সমূহেক একিতৰ্ত কিরেল পৰ্িসদ্ধ ভারতীয় দশর্েনর সংখয্া হয় নবিবধ। অংশতঃ
চাবর্াকদশর্ন বয্তীত সকল ভারতীয় দশর্েন সব্ীকৃত হইয়ােছ েয, জগৎ দুঃখময় এবং দুঃখ হইেত িচরতের পিরতৰ্াণই জীেবর
পরম পুরুষাথর্। পরম পুরুষাথর্ তথা েমাক্ষ পৰ্ািপ্তর সাধন হইল ৈবরাগয্ এবং অভয্াস। েযাগসূেতৰ্ মহিষর্ পতঞ্জিল বিলয়ােছন
– অভয্াসৈবরাগয্াভয্াং তিন্নেরাধঃ।5 বিঙ্কমচেন্দৰ্র যথাথর্ অনুভব এইিবষেয় স্মরণেযাগয্। িতিন বিলয়ােছন - সংসার েয
দুঃখময়, দুঃখ িনবারণ মাতৰ্ আমািদেগর পুরুষাথর্ একথা ... েবাধ হয়, পৃিথবীর আর েকােনা জািতর মেধয্ হয় নাই।
তাহার বীজ সাংখয্দশর্েন। তিন্নবন্ধন ভারতবেষর্ েয পিরমােণ ৈবরাগয্ বহুকাল হইেত পৰ্বল, েতমন আর েকােনা েদেশই
নেহ।6 এইরূেপ সািহতয্সমৰ্াট অতয্ন্ত সুেকৗশেল সাংখয্ দশর্েনর অন্তিনর্িহত তত্তব্ােলাচনায় উনু্মখ হইয়ােছন।
পঞ্চিবংশিততত্তব্াত্মক সাংখয্দশর্েনর তত্তব্সমূহ হইল – পুরুষ, পৰ্কৃিত, মহৎ(বুিদ্ধ), অহংকার, পঞ্চজ্ঞােনিন্দৰ্য়, মন, পঞ্চকেমর্িন্দৰ্য়,
পঞ্চতন্মাতৰ্ এবং পঞ্চমহাভূত। ঋিষ বিঙ্কমচন্দৰ্ উপলিł কিরয়ােছন - সাংেখয্র পৰ্কৃিত পুরুষ লইয়া তেন্তৰ্র সৃিষ্ট।7

তন্তৰ্সািহেতয্র পিরিধও যেথষ্ট বয্াপক। তন্তৰ্সািহেতয্র িবিবধ শাখার মেধয্ েবৗদ্ধতন্তৰ্ অিত পৰ্িসদ্ধ।
েবেদ পৰ্ামাণয্বাদী সাংখয্দশর্েনর সূতৰ্পাত দুঃখতেত্তব্র উপস্থাপেনর মাধয্েম। েবৗদ্ধধমর্ এবং দশর্েনর সিহত সাংখয্দশর্েনর
আেপিক্ষক সাদৃশয্ পিরলিক্ষত হইেলও অিত সূক্ষ্ম ৈবসাদৃেশয্র িদকিটর পৰ্িত আেলাকপাত কিরয়ােছন বিঙ্কমচন্দৰ্। তাঁহার
মেত - সহসৰ্ বৎসর কাল েবৗদ্ধধমর্ ভারতবেষর্র পৰ্ধান ধম্মর্ িছল। ... ভারতবষর্ হইেত দূরীকৃত হইয়া িসংহেল, েনপােল,
িতবব্েত, চীেন, বৰ্েহ্ম, শয্ােম এই ধম্মর্ অদয্ািপ বয্ািপয়া রিহয়ােছ। েসই েবৗদ্ধধেম্মর্র আিদ এই সাংখয্ দশর্েন। েবেদ অবজ্ঞা,
িনবর্াণ ও িনরীশব্রতা, েবৗদ্ধধেম্মর্র এই িতনিট নূতন; এই িতনিটই এই ধেম্মর্র কেলবর। ... িনবর্াণ, সাংেখয্র মুিক্তর পিরমাণ
মাতৰ্। েবেদর অবজ্ঞা সাংেখয্ পৰ্কােশয্ েকাথাও নাই, বরং ৈবিদকতার আড়মব্র অেনক। িকন্তু সাংখয্পৰ্বচনকার েবেদর
েদাহাই িদয়া েশেষ েবেদর মূেলােচ্ছদ কিরয়ােছন।8 সুতরাং পূবর্মীমাংসা িকংবা উত্তরমীমাংসা দশর্েনর নয্ায় সাংখয্দশর্েন
েবেদর মহত্তব্ পৰ্িতপািদত হয় নাই।
পাঠক-পািঠকাগণ পৰ্ায় সকেলই এই িবষেয় অবগত েয, সংসৃ্কতসািহতয্ অিত পৰ্াচীন কাল হইেত পৰ্চিলত হইবার কারেণ

3বিঙ্কম-মনীষা, িবষু্ণপদ ভট্টাচাযর্য্, পৃ. ৬
4বিঙ্কম রচনাবলী, ২য় খণ্ড, পৃ. ২২১
5পতঞ্জিলকৃত েযাগসূতৰ্ - ১/১২
6বিঙ্কম রচনাবলী, ২য় খণ্ড, পৃ. ২২২
7তেদব, পৃ. ২২২
8তেদব, পৃ. ২২২
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এবং সংসৃ্কতকিবিদেগর সমীেপ জন্মস্থান ও জন্মকাল বণর্না অেপক্ষা কীিতর্স্থাপন মূল লক্ষয্ হইবার কারেণ সংসৃ্কতসািহেতয্র
কিবগেণর জন্মস্থান, উৎপিত্তকাল পৰ্ভৃিত িনশ্চয়রূেপ িনণর্য় করা পৰ্ায়তঃ সম্ভবপর নেহ। এইরূপ কািলদােসর কাল িবষেয়
িবশব্কিব রবীন্দৰ্নােথর মন্তবয্ সকেলর েগাচরীভূত হইয়ােছ – ইহা অনুিমত হইেত পাের। বিঙ্কমচন্দৰ্ও সাংখয্দশর্েনর
উৎপিত্তকাল এবং পৰ্েণতা িনণর্য় সমব্েন্ধ সমমত েপাষণ কিরয়ােছন - সাংেখয্র পৰ্থেমাৎপিত্ত েকান কােল হইয়ািছল, তাহা
িস্থর করা অিত কিঠন। সম্ভবত উহা েবৗদ্ধধেম্মর্র পূেবর্ পৰ্চািরত হইয়ািছল। িকংবদন্তী আেছ েয, কিপল উহার পৰ্েণতা।
িকন্তু িতিন েক, েকান কােল জন্মগৰ্হণ কিরয়ািছেলন তাহা জািনবার েকােনা উপায় নাই।9

সবর্ািধক পৰ্চিলত মত হইল এই েয, মহিষর্ কিপল হইেলন সাংখয্দশর্েনর পৰ্েণতা। তথািপ উেল্লখনীয় েয, শঙ্করাচাযর্
বৰ্হ্মসূেতৰ্র শারীরকভােষয্ বহু কিপেলর উেল্লখ কিরয়ােছন। তদিপ সৃ্মিতশােস্তৰ্, েশব্তাশব্তেরাপিনষেদ, িবষু্ণপুরােণ, ভাগবত-
পুরােণ, মহাভারেত, গীতােত কিপল নােমর উেল্লখ রিহয়ােছ। তেদ্ধতুক পৰ্খয্াত গেবষক সুধীন্দৰ্ চন্দৰ্ চকৰ্বতর্ীর মেত –
সাংখয্দশর্ন ভারতীয় দশর্েনর অনয্তম। মহিষর্ কিপল ইহার পৰ্বতর্ক।10 ঋিষ বিঙ্কমচন্দৰ্ গেবষকগেণর িসদ্ধান্ত এবং সাংখয্
দশর্েনর িবষয়বস্তু সব্ীকার কিরয়া সব্ৈশলী সহকাের সব্মত উপস্থাপন কিরয়ােছন তাঁহার সাংখয্দশর্ন পৰ্বেন্ধ। এই িবষেয়
তাঁহার বচন উদৃ্ধিতেযাগয্ - কিপল অথর্াৎ সাংখয্দশর্েনর পৰ্ধান অধয্াপেকর েয মত, তাহাই আমািদেগর আদরণীয় ও
সমােলাচয্; এবং যাহা কিপলসূতৰ্ বিলয়া চিলত, তাহাই আমরা অবলমব্ন কিরয়া অিত সংেক্ষেপ সাংখয্দশর্েনর সূ্থল উেদ্দশয্
বুঝাইয়া িদবার যত্ন কিরব। আমরা যাহা িকছু বিলেতিছ তাহাই েয সাংেখয্র মত, এমত িবেবচনা েকহ না কেরন।11

সাংখয্কািরকা গৰ্েন্থর পৰ্েণতা আচাযর্ ঈশব্রকৃষ্ণ পৰ্থম কািরকায় বিলয়ােছন –

দুঃখতৰ্য়ািভঘাতািজ্জজ্ঞাসা তদবঘাতেক েহেতৗ।
দৃেষ্ট সাঽপাথর্া েচৈন্নকান্তাতয্ন্তেতাঽভাবাৎ।।12

অথর্াৎ জীব আধয্ািত্মক, আিধৈদিবক এবং আিধেভৗিতক এই িতৰ্িবধ দুঃেখ জজর্িরত হইয়া এই দুঃখ িবনােশর
উপায় জািনবার ইচ্ছা কের। দৃষ্ট উপায় দব্ারা দুঃখনাশ হইেল এই িজজ্ঞাসা বয্থর্ তাহা বলা যায় না। কারণ দৃষ্ট উপায়
দব্ারা দুঃেখর অবশয্ম্ভাবী ও আতয্িন্তক নাশ হয় না। তত্তব্েকৗমুদীটীকাকার আচাযর্ বাচস্পিত িমেশৰ্র মেত – তেদতৎ
পৰ্তয্াত্মেবদনীয়ং দুঃখং রজঃ পিরণামেভেদা ন শকয্েত পৰ্তয্াখয্াতুম্। তদেনন দুঃখিতৰ্েকনান্তঃকরণবিতর্না েচতনাশেক্তঃ
পৰ্িতকূলেবদনীয়তয়া অিভসমব্েন্ধা অিভঘাত ইিত। এতাবতা পৰ্িতকূলেবদনীয়তব্ং িজহাসােহতুঃ উক্তঃ। যদয্িপ ন সিন্নরুধয্েত
দুঃখং তথািপ তদিভভবঃ শকয্ঃ কতুর্িমতুয্পিরষ্টাদুপপাদিয়ষয্েত। তস্মাদুপপন্নং তদবঘাতেক ইিত।13 অথর্াৎ পৰ্েতয্েকর িনজ
অনুভবগময্ রেজাগুেণর পিরণামিবেশষ এই দুঃখেক েকহই পৰ্তয্াখয্ান কিরেত পাের না। অন্তঃকরণিস্থত এই িতৰ্িবধ
দুঃেখর সিহত েচতনাশিক্ত পুরুেষর পৰ্িতকূল আঘাতরূপ সমব্ন্ধেক অিভঘাত বেল। ইহা দব্ারা বলা হইল পৰ্িতকূল
আঘাত দুঃখতয্ােগর ইচ্ছার কারণ। যিদও সৎ পদাথর্ দুঃখ িনেরাধ করা যায় না, তথািপ তাহার অিভভব সম্ভব-
ইহা পের বলা হইেব। সুতরাং দুঃেখর অপঘােতর েহতু েয বলা হইয়ােছ তাহা যুিক্তযুক্ত। দুঃেখর সমূ্পণর্ নাশ না
হইেলও অিভভব সম্ভব। বিঙ্কমচন্দৰ্ সাংখয্দাশর্িনকগেণর মতেক অঙ্গীকার কিরয়া বিলয়ােছন - সংসার েকবল দুঃখময়,
ইহা বিলবার যেথষ্ট কারণ আেছ। সাংখয্কারও তাহাই বেলন। ... পৃিথবীেত েয িকছু সুখ আেছ, তাহাও অসব্ীকাযর্
নেহ। সাংখয্কার বেলন েয, সুখ অল্প। কদাচ েকহ সুখী (সাংখয্সূতৰ্-৬/৭) এবং সুখ দুঃেখর সিহত এরূপ িমিশৰ্ত েয,
িবেবচেকরা তাহা দুঃখপেক্ষ িনেক্ষপ কেরন (সাংখয্সূতৰ্-৬/৮)। দুঃখ হইেত তাদৃশ সুখাকাঙ্খা জেন্ম না (সাংখয্সূতৰ্-৬/৬)।
অতএব দুঃেখরই পৰ্াধানয্। সুতরাং মনুষয্জীবেনর পৰ্ধান উেদ্দশয্ দুঃখেমাচন। এইজনয্ সাংখয্পৰ্বচেনর পৰ্থম সূতৰ্ – “অথ
িতৰ্িবধদুঃখাতয্ন্তিনবৃিত্তরতয্ন্তপুরুষাথর্ঃ”।14 এই পুরুষাথর্ িক পৰ্কাের িসদ্ধ হয়, তাহারই পযর্ােলাচনা সাংখয্দশর্েনর উেদ্দশয্।
সাংখয্দশর্েন জন্মান্তরবাদ সব্ীকৃত এবং দুঃেখর আতয্িন্তক িনবৃিত্ত না হইেল জন্ম-জন্মান্তরাবিধ তাহা েভাগ কিরেত হয়।

9তেদব, পৃ. ২২২
10সাংখয্কিলকা, সুধীন্দৰ্ চন্দৰ্ চকৰ্বতর্ী, পৃ. ১
11বিঙ্কম রচনাবলী, ২য় খণ্ড, পৃ. ২২৩
12সাংখয্কািরকা - ১
13তত্তব্েকৗমুদী, সাংখয্কািরকা - ১
14বিঙ্কম রচনাবলী, ২য় খণ্ড, পৃ. ২২৪
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সামিয়ক দুঃখ িনবৃিত্ত হইেল পুনরায় তাহার উৎপিত্তর সম্ভাবনা রিহয়া যায়। এই েহতু সাংখয্কার ঐকািন্তক ও আতয্িন্তক দুঃখ
িনবৃিত্তেকই পরম পুরুষাথর্ বিলয়া পৰ্চার কিরয়ােছন। এই পৰ্সেঙ্গ তত্তব্েকৗমুদীকার আচাযর্য্ বাচস্পিত িমশৰ্ মহাশেয়র বক্তবয্
উদৃ্ধিতেযাগয্ – একােন্তা দুঃখিনবৃেত্তরবশয্ম্ভাবঃ। অতয্েন্তা িনবৃত্তসয্ দুঃখসয্ পুনরনুৎপাদঃ। তেয়ােরকান্তাতয্ন্তেয়ারভাবঃ ।15

সাংখয্সূতৰ্ অবলমব্নপূবর্ক সািহতয্সমৰ্াট েঘাষণা কিরয়ােছন এবং সতকর্ কিরয়ােছন েয, সাংখয্কার জন্মান্তর মােনন এবং
েলাকান্তের জন্ম েপৗনঃপুনয্ আেছ ভািবয়া এবং জরামরণািদজ দুঃখ সমান ভািবয়া তাহাও দুঃখিনবারেণর উপায় বিলয়া
গণয্ কেরন না (সাংখয্সূতৰ্-৩/৫২-৫৩)। আত্মা িবশব্কারেণ িবলীন হইেলও তদবস্থােক দুঃখিনবৃিত্ত বেল না, েকননা েয
জলমগ্ন, তাহার আবার উত্থান আেছ (সাংখয্সূতৰ্-৩/৫৪)।
তেব দুঃখ িনবারণ কাহােক বিল ? অপবগর্ই দুঃখিনবৃিত্ত।
অপবগর্ই বা িক ? “দব্েয়ােরকতরসয্ েবৗদাসীনয্মপবগর্ঃ” (সাংখয্সূতৰ্- ৩/৬৫)। ... অপবগর্ ইতয্ািদ পৰ্াচীন কথা শুিনয়া
পাঠক ঘৃণা কিরেবন না। যাহা পৰ্াচীন, তাহাই েয উপধম্মর্কলিঙ্কত বা সবর্জনপিরজ্ঞাত, এমন মেন কিরেবন না। িবেবচক
েদিখেবন, সাংখয্দশর্েন একটু সারও আেছ। অসার বৃেক্ষ এমন স্থায়ী ফল ফিলেব েকন ?16

সাংখয্ীয় পুরুষ-পৰ্কৃিততত্তব্ -
চাবর্াক দশর্নানুসাের কিথত হয় শরীর এবং আত্মা সমান তত্তব্। ভূিম, বাির, অনল এবং অিনল – এই চতুভূর্েতর সমনব্েয়
েভৗিতক শরীর উৎপন্ন হইয়া থােক এবং িকণব্ািদ ফল হইেত মাদকশিক্ত উৎপেন্নর নয্ায় উক্ত চতুভূর্েতর িমশৰ্েণ ৈচতনয্
উৎপন্ন হয়। অতএব আিম সূ্থল, আিম কৃশ, আিম শয্াম পৰ্ভৃিতর উপলিł হইেত আত্মা এবং েদেহর সামানািধকরণয্
পৰ্মািণত হয়। শরীেরই সুখ-দুঃখািদর উপলিł হইয়া থােক। সায়ণমাধবীয় সবর্দশর্সংগৰ্েহ কিথত হইয়ােছ –

অতৰ্ চতব্াির ভূতািন ভূিমবাযর্নলািনলাঃ।
চতুভর্য্ঃ খলু ভূেতভয্ৈশ্চতনয্মুপজায়েত।।
িকণব্ািদভয্ঃ সেমেতেভয্া দৰ্েবয্েভয্া মদশিক্তবৎ।
অহং সূ্থলঃ কৃেশাঽস্মীিত সামানািধকরণয্তঃ।।
েদহঃ েস্থৗলয্ািদেযাগাচ্চ স এবাত্মা ন চাপরঃ।
মম েদেহাঽয়িমতুয্িক্তঃ সম্ভেবেদৗপচািরকীিত।।17

সাংখয্দশর্েন আত্মা পুরুষ শেŀর বাচক। এই দশর্েন সুখ, দুঃখািদর েভাগকতর্া হইেলন পুরুষ অথর্াৎ েচতন সত্তা।
সাংখয্কািরকা গৰ্েন্থ আচাযর্য্ ঈশব্রকৃষ্ণ পুরুেষর অিস্তেতব্র বয্াখয্ায় িনবর্চন কিরয়ােছন –

সংঘাতপরাথর্তব্াৎ িতৰ্গুণািদিবপযর্য়াদিধষ্ঠানাৎ।
পুরুেষাঽিস্ত েভাকৃ্তভাবাৎ ৈকবলয্াথর্ং পৰ্বৃেত্তশ্চ।। 18

সঙ্ঘাতবস্তু অপেরর পৰ্েয়াজন সাধন কিরয়া থােক। িতৰ্গুণ পৰ্ভৃিতর িবপরীত ধমর্ী েকহ আেছন। েকান েচতন অিধষ্ঠাতা
বয্তীত জড়বগর্ চািলত হইেত পাের না। েভাক্তা বয্তীত েভাগয্ বস্তুর সমােবশ হয় না। জীব সংসাের িতৰ্গুেণর বন্ধন হইেত
েমাক্ষলােভর েচষ্টা কের। এই সকল কারণ হইেত বুিঝেত পারা যায় েয, েচতন, অিধষ্ঠাতা, েভাক্তা েকান পুরুষ বা আত্মা
আেছন।

15তত্তব্েকৗমুদী, সাংখয্কািরকা - ১
16বিঙ্কম রচনাবলী, ২য় খণ্ড, পৃ. ২২৪
17সবর্দশর্নসংগৰ্েহ চাবর্াকদশর্নম্, সতয্েজয্ািত চকৰ্বতর্ী, ১ম খণ্ড, পৃ. ২
18সাংখয্কািরকা - ১৭
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মূল কারণ পৰ্কৃিত –
কারণ পরম্পরা অনুসন্ধান কিরেত কিরেত অবশয্ এক স্থােন অন্ত পাওয়া যাইেব; েকননা কারণ েশৰ্ণী কখনও অনন্ত হইেত
পাের না। আিম েয ফলিট েভাজন কিরেতিছ, ইহা অমুক বৃেক্ষ জিন্ময়ােছ; েসই বৃক্ষ একিট বীেজ জিন্ময়ােছ; েসই বীজ
অনয্ বৃেক্ষর ফেল জিন্ময়ািছল; েসই বৃক্ষও আর একিট বীেজ জিন্ময়ািছল। এইরূেপ অনন্তানুসন্ধান কিরেলও অবশয্ একিট
আিদম বীজ মািনেত হইেব। এইরূপ জগেত যাহা আিদম বীজ, েযখােন কারণানুসন্ধান বন্ধ হইেব, সাংখয্কার েসই আিদম
কারণেক মূল পৰ্কৃিত বেলন(১৭৪)।19 পৰ্কৃিত হইেলন সত্তব্, রজঃ এবং তেমাগুেণর সাময্াবস্থা। টীকাকার বিলয়ােছন –
ততৰ্ কা পৰ্কৃিতেরব ইতয্ত উক্তম্ – মূলপৰ্কৃিতরিবকৃিতঃ ইিত। পৰ্কেরাতীিত পৰ্কৃিতঃ পৰ্ধানম্, সত্তব্রজস্তমসাং সাময্াবস্থা,
সা অিবকৃিতঃ, পৰ্কৃিতেরেবতয্থর্ঃ। কস্মািদতুয্ক্তং মূেলিত। মূলঞ্চােসৗ পৰ্কৃিতেশ্চিত মূলপৰ্কৃিতঃ। িবশব্সয্ কাযর্সঙ্ঘাতসয্ সা
মূলম্, ন তব্সয্া মূলান্তরমিস্ত, অনবস্থাপৰ্সঙ্গাৎ। ন চানবস্থায়াং পৰ্মাণমস্তীিত ভাবঃ।20 বিঙ্কমচেন্দৰ্র দৃিষ্টভঙ্গীও সাংখয্সম্মত
তত্তব্েকই সমথর্ন কের। িতিন বিলয়ােছন - আিম যত দুঃখ েভাগ কির – িকন্তু আিম েক ? বাহয্পৰ্কৃিত িভন্ন আর িকছুই
আমােদর ইিন্দৰ্েয়র েগাচর নেহ। তুিম বিলেতছ, আিম বড় দুঃখ পাইেতিছ, - আিম বড় সুখী। িকন্তু একিট মনুষয্েদহ িভন্ন
“তুিম” বিলব, এমন েকান সামগৰ্ী েদিখেত পাই না। েতামার েদেহরই এই সুখ-দুঃখ েভাগ বিলব?
েতামার মৃতুয্ হইেল, েতামার েসই েদহ পিড়য়া থািকেব, িকন্তু তৎকােল তাহার সুখ দুঃখ েভােগর েকান লক্ষণ েদখা যাইেব
না। আবার মেন কর, েকহ েতামােক অপমান কিরয়ােছ, তাহােত েদেহর েকান িবকার নাই, তথািপ তুিম দুঃখী। তেব
েতামার েদহ দুঃখেভাগ কের না। েয দুঃখ েভাগ কের, েস সব্তন্তৰ্। েসই তুিম। েতামার েদহ তুিম নেহ।
এইরূপ সকল জীেবর। অতএব েদখা যাইেতেছ েয, এই জগেতর িকয়দংশ অনুেময় মাতৰ্; ইিন্দৰ্য়েগাচর নেহ, এবং সুখ
দুঃখািদর েভাগকতর্া। েয সুখ দুঃখািদর েভাগকতর্া, েসই আত্মা। সাংেখয্ তাহার নাম পুরুষ। পুরুষ িভন্ন জগেত আর যাহা
িকছু আেছ, তাহা পৰ্কৃিত। 21

পুরুেষর দুঃেখর কারণ -
েদহািদ হইেত িভন্ন হইল পুরুষ – ইহা পূবর্ােলাচনা হইেত পৰ্মািণত। পুরুষ েয দুঃখ েভাগ কের তাহা িতৰ্িবধ।
যথা – আধয্ািত্মক, আিধৈদিবক এবং আিধেভৗিতক। িতৰ্িবধমাধয্ািত্মকমািধেভৗিতকমািধৈদিবকং চ দুঃখম্। ততৰ্াত্মানং
সব্সঙ্ঘাতমিধকৃতয্ পৰ্বৃত্তিমতয্াধয্ািত্মকম্ – শারীরং মানসং চ। ততৰ্ শারীরং বয্াধয্াদুয্ত্থম্। তথা ভূতািন পৰ্ািণেনাঽিধকৃতয্
পৰ্বৃত্তিমতয্াধয্ািত্মকম্ – বয্াঘৰ্েচৗরাদুয্ত্থম্। েদবানিগ্নবাযব্ািদনিধকৃতয্ পৰ্বৃত্তিমতয্ািধৈদিবকম্ – দাহশীতাদুয্ত্থিমিত ভাবঃ। যদয্িপ
সবর্েমব দুঃখং মানসং তথািপ মেনামাতৰ্জনয্তব্াজনয্তব্াভয্াং মানসামানসতব্িবেশষঃ। এষাং িতৰ্িবধদুঃখানাং যাঽতয্ন্তিনবৃিত্তঃ
সূ্থলসূক্ষ্মসাধারেণয্ন িনেশষেতা িনবৃিত্তঃ, েসাঽতয্ন্তঃ পরমঃ পুরুষাথর্ঃ পুরুষাণাং বুেদ্ধিরষ্ট ইতয্বান্তরবাকয্াথর্ঃ।22 পুরুষ
অসঙ্গ হইেলও পৰ্কৃিতর সািন্নেধয্ আিসেল পঙু্গ-অন্ধনয্ায় সম্মতভােব সৃিষ্টকােযর্ অংশগৰ্হণ কিরয়া দুঃখ েভাগ কের মহদািদ
জড়তেত্তব্র সাহচেযর্। অেচতন মহদািদ তৰ্েয়ািবংশিত বয্ক্ততত্তব্ েচতন পুরুেষর সংেযােগ েচতেনর নয্ায় পৰ্িতভাত হয়, পুরুষ
অেচতেনর নয্ায় কতৃর্তব্ািভনয় কের। তেদ্ধতুক বয্ক্ততেত্তব্ িনিহত রেজাগুেণর পিরণামজিনত দুঃখ পুরুেষ পৰ্িতফিলত হয়
এবং েসই দুঃখ পুরুষ েভাগ কিরয়া থােক। সাংখয্কািরকাকার েঘাষণা কিরয়ােছন -

পুরুষসয্ দশর্নাথর্ং ৈকবলয্াথর্ং তথা পৰ্ধানসয্।
পঙ্গব্ন্ধবদুভেয়ারিপ সংেযাগস্তৎকৃতঃ সগর্ঃ।।
পৰ্কৃেতমর্হাংস্তেতাঽহংকারস্তস্মাদ্ গণশ্চ েষাড়শকঃ।
তস্মাদিপ েষাড়শকাৎ পঞ্চভয্ঃ পঞ্চভূতািন।।
তস্মাত্তৎসংেযাগাদেচতনং েচতনাবিদব িলঙ্গম্।

19বিঙ্কম রচনাবলী, ২য় খণ্ড, পৃ. ২২৭
20তত্তব্েকৗমুদী, সাংখয্কািরকা - ৩
21বিঙ্কম রচনাবলী, ২য় খণ্ড, পৃ. ২২৪-২২৫
22িবজ্ঞানিভকু্ষকৃতং সাংখয্পৰ্বচনভাষয্ম্, সাংখয্সূতৰ্ম্ - ১
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গুণকতৃর্েতব্ চ তথা কেত্তর্ব ভবতুয্দাসীনঃ।। 23

সাংখয্তেত্তব্র এই সকল িনগূঢ় সূক্ষ্ম তত্তব্সমূহ অিত িনিবড়ভােব অধয্য়ন এবং সময্ক্ িবেবচনাপূবর্ক বিঙ্কমচন্দৰ্ আকর শােস্তৰ্র
সহায়তায় বণর্না কিরয়ােছন এইভােব - শরীরািদ বয্িতিরক্ত পুরুষ। িকন্তু দুঃখ ত শারীরািদক। শরীরািদেত েয দুঃেখর
কারণ নাই, এমন দুঃখ নাই। যাহােক মানিসক দুঃখ বিল, বাহয্ পদাথর্ই তাহার মূল। আমার বােকয্ তুিম অপমািনত হইেল;
আমার বাকয্ পৰ্াকৃিতক পদাথর্। তাহা শৰ্বেণিন্দৰ্েয়র দব্ারা তুিম গৰ্হণ কিরেল, তাহােত েতামার দুঃখ। অতএব পৰ্কৃিত িভন্ন
েকান দুঃখ নাই। িকন্তু পৰ্কৃিতঘিটত দুঃখ পুরুেষ বেত্তর্ েকন? “অসেঙ্গাহয়ং পুরুষঃ”। পুরুষ একা, কাহার সংসগর্িবিশষ্ট নেহ
(সাংখয্সূতৰ্-১/১৫)। অবস্থািদ সকল শরীেরর, আত্মার নেহ (সাংখয্সূতৰ্-১/১৫)। “ন বাহয্ান্তরেয়ারুপরেজয্াপরঞ্জকভােবাঽিপ
েদশবয্বধানাৎ শৰ্ুঘ্নস্থপাটলীপুতৰ্স্থেয়ািরব”। বাহয্ এবং আন্তিরেকর মেধয্ উপরজয্ এবং উপরঞ্জক ভাব নাই; েকন না,
তাহা পরস্পর সংলগ্ন নেহ; েদশবয্বধানিবিশষ্ট। েযমন একজন শৰ্ুঘ্ননগের থােক, ইহািদেগর পরস্পেরর বয্বধান তদৰ্ূপ।
পুরুেষর দুঃখ েকন?
পৰ্কৃিতর সিহত সংেযাগই পুরুেষর দুঃেখর কারণ। বােহয্ আন্তিরেক েদশবয্বধান আেছ বেট, িকন্তু েকান পৰ্কার সংেযাগ
নাই, এমত নেহ। েযমন স্ফিটকপােতৰ্র িনকট জবা কুসুম রািখেল, পাতৰ্ পুেষ্পর বণর্িবিশষ্ট হয় বিলয়া, পুেষ্প এবং পােতৰ্
একপৰ্কার সংেযাগ আেছ বলা যায়, এ েসইরূপ সংেযাগ। পুষ্প এবং পাতৰ্মেধয্ বয্বধান থািকেলও পােতৰ্র বণর্ িবকৃত
হইেত পাের, ইহাও েসইরূপ। এ সংেযাগ িনতয্ নেহ, েদখা যাইেতেছ। সুতরা তাহার উেচ্ছদ হইেত পাের। েসই সংেযাগ
উেচ্ছদ হইেলই, দুঃেখর কারণ অপনীত হইল। অতএব এই সংেযােগর উিচ্ছিত্তই দুঃখিনবারেণর উপায়। সুতরাং তাহাই
পুরুষাথর্। “যদব্া তদব্া তদুিচ্ছিতঃ পুরুষাথর্স্তদুিচ্ছিতঃ পুরুষাথর্ঃ” (সাংখয্সূতৰ্-৬/৭০)।24

েমােক্ষর উপায় –
আচাযর্য্ ঈশব্রকৃষ্ণ তাঁহার সাংখয্কািরকা গৰ্েন্থ উেল্লখ কিরয়ােছন –

দৃষ্টবদানুশৰ্িবকঃ স হয্িবশুিদ্ধক্ষয়ািতশয়যুক্তঃ।
তিদব্পরীতঃ েশৰ্য়ান্ বয্ক্তাবয্ক্তজ্ঞিবজ্ঞানাৎ।।
েতন িনবৃত্তপৰ্সবমথর্বশাৎ সপ্তরূপিবিনবৃত্তাম্।
পৰ্কৃিতং পশয্িত পুরুষঃ েপৰ্ক্ষকবদবিস্থতঃ সব্স্থঃ।।25

অথর্াৎ ৈবিদক যাগ-যজ্ঞ দৃষ্ট উপােয়র নয্ায়। কারণ, ইহা অিবশুিদ্ধ ক্ষয় ও অিতশয়যুক্ত। ইহার িবপরীত উৎকৃষ্টতর বয্ক্ত,
অবয্ক্ত ও জ্ঞ – এর জ্ঞান হইেত িতৰ্িবধ দুঃেখর অবশয্ই সমূ্পণর্রূেপ িনবৃিত্ত হয়।
েসই তত্তব্জ্ঞান দব্ারা পুরুষ-পৰ্কৃিত িবেবক জ্ঞানরূপ পৰ্েয়াজন িসদ্ধ হওয়ায় সব্সব্রূেপ অবিহত পুরুষ বুিদ্ধ অহংকারািদ
কাযর্য্ জনেন িনবৃত্তা ও সপ্তািদ ভাবশূনয্া পৰ্কৃিতেক উদাসীন দশর্েকর নয্ায় েদেখন। সািহতয্সমৰ্াট েঘাষণা কিরেলন -
পৰ্কৃিত-পুরুেষর সংেযােগর উিচ্ছিতই অপবগর্ বা েমাক্ষ। তাহা িক পৰ্কাের পৰ্াপ্ত হওয়া যায়? সাংখয্কার বেলন, িবেবেকর
দব্ারা। িকন্তু েকান পৰ্কার িবেবেকর দব্ারা েমাক্ষলাভ হয়? পৰ্কৃিতিবষেয় েয অিবেবক, সকল অিবেবক তাহার অন্তগর্ত।
অতএব পৰ্কৃিত-পুরুষসমব্ন্ধীয় জ্ঞানদব্ারাই েমাক্ষ লাভ হয়।26

উপহাসচ্ছেল পৰ্ােচয্-পাশ্চােতয্ জ্ঞান পৰ্সঙ্গ –
সাংখয্দশর্ন জ্ঞানপৰ্ামাণয্বাদী তািত্তব্ক দশর্ন। এই দশর্েন সময্ক্ জ্ঞােনর দব্ারাই মুিক্তর বাণী উেদ্ঘািষত হইয়ােছ। বহুবষর্ যাবৎ
পৰ্াচয্বাদীগণ জ্ঞােনর মাধয্েম পরম মুিক্তর অনুসন্ধান কিরয়ােছন। অপরিদেক পাশ্চাতয্বাদীগণ জ্ঞানােনব্ষেণর মাধয্েম শিক্ত

23সাংখয্কািরকা – ২১-২২, ২০
24বিঙ্কম রচনাবলী, ২য় খণ্ড, পৃ. ২২৫
25সাংখয্কািরকা – ২, ৬৫
26বিঙ্কম রচনাবলী, ২য় খণ্ড, পৃ. ২২৬
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পাইয়ােছন। এই স্থেল পারেলৗিকক এবং ইহেলৗিকক কলয্ােণর েক্ষেতৰ্ দুই পৰ্স্থােনর েভদ ঘিটয়ােছ। বিঙ্কমচন্দৰ্ অনুভব
কিরেলন - সাংেখয্ জ্ঞােনই মুিক্ত সব্ীকৃত। পাশ্চাতয্ সভয্তার মূল কথা জ্ঞােনই শিক্ত (Knowledge is power); … দুিট
জািত দুিট পৃথক্ উেদ্দশয্ানুসন্ধােন এক পেথই যাতৰ্া কিরেলন। পাশ্চােতয্রা শিক্ত পাইয়ােছন – আমরা িক মুিক্ত পাইয়ািছ?
বস্তুতঃ এক যাতৰ্ার েয পৃথক্ ফল হইয়ােছ, তাহােত সেন্দহ নাই। ইউেরাপীেয়রা শিক্ত অনুসারী, ইহাই তাঁহািদেগর উন্নিতর
মূল। আমরা শিক্তর পৰ্িত যত্নহীন। ইহাই আমািদেগর অবনিতর মূল। ইউেরাপীয়েদর উেদ্দশয্ ঐিহক, তাঁহারা ইহকােল
জয়ী। আমািদেগর উেদ্দশয্ পারিতৰ্ক – তাই ইহকােল আমরা জয়ী হইলাম না। পরকােল হইব িকনা তিদব্ষেয় মতেভদ
আেছ।
িকন্তু জ্ঞােনই মুিক্ত, একথা সতয্ হইেলও ইহার দব্ারা ভারতবেষর্র পরম লাভ হইয়ােছ বিলেত হইেব। ... সাংখয্কার
বিলেলন, কম্মর্ অথর্াৎ েহাম যাগািদর অনুষ্ঠান পুরুষাথর্ নেহ। জ্ঞানই পুরুষাথর্। জ্ঞানই মুিক্ত। কম্মর্পীিড়ত ভারতবষর্ েস
কথা শুিনল।27

সৃিষ্টতত্তব্ােলাচনায় বিঙ্কমচেন্দৰ্র উদারতা –
সাংখয্ীয় সৃিষ্টতেত্তব্র পযর্ােলাচনায় বিঙ্কমচেন্দৰ্র মানিসক িচন্তেনর পৰ্শস্ত উদারতার পিরচয় পাওয়া যায়। িবিবধ মত ও পেথর
পৰ্িত সময্ক্ শৰ্দ্ধা পৰ্দশর্ন কিরয়া িতিন সাংখয্সম্মত সৃিষ্টতত্তব্ােলাচনায় েলখনী ধিরয়া বিলেলন - ঈশব্েরর অিস্ততব্ একিট
পৃথক্ তত্তব্, সৃিষ্টপৰ্িকৰ্য়া আর একিট পৃথক্ তত্তব্। “ঈশব্রবাদীও বিলেত পােরন েয, আিম ঈশব্র মািন িকন্তু সৃিষ্টপৰ্িকৰ্য়া মািন
না। ঈশব্র জগেতর িনয়ন্তা, তাঁহার কৃত িনয়ম েদিখেতিছ, িনয়মািতিরক্ত সৃিষ্টর কথা আিম বিলেত পাির না।” এক্ষণকার
েকান েকান খৰ্ীষ্টীয়ান এই মতাবলমব্ী। ইহার মেধয্ েকান্ মত অযথাথর্, েকান মত যথাথর্, তাহা আমরা িকছুই বিলেতিছ
না। যাঁহার যাহা িবশব্াস, তিদব্রুদ্ধ আমােদর িকছুই বক্তবয্ নাই।
সাংখয্কার ঈশব্েরর অিস্ততব্ মােনন না ... িকন্তু িতিন সবব্র্িবৎ সবর্কতর্া পুরুষ মােনন, এইরূপ পুরুষ মািনয়াও তাঁহােক
সৃিষ্টকতর্া মােনন না; সৃিষ্টই মােনন না। এই জগৎ পৰ্াকৃিতক িকৰ্য়ামাতৰ্ বিলয়া সব্ীকার কেরন।28

সাংেখয্ িনরীশব্রতা -
পঞ্চিবংশিততত্তব্াত্মক সাংখয্দশর্েন ঈশব্রতেত্তব্র পৰ্তয্ক্ষ উপিস্থিত নাই। েসই কারেণ বহু িবদব্ান সাংখয্দশর্নেক িনরীশব্র সাংখয্
বিলয়া পৰ্চার কিরয়া থােকন। পরন্তু সাংখয্দশর্ন িনরীশব্র িক না – েসই িবষেয় িবিশষ্ট পৰ্খয্াত গেবষকগণ সাংখয্দশর্নেক
েসশব্র বিলেত পৰ্স্তুত। আন্তজর্ািতক খয্ািতসম্পন্ন গেবষক অধয্াপক সুধীন্দৰ্ চন্দৰ্ চকৰ্বতর্ী বিলয়ােছন – মূল সাংখয্মেত
পৰ্কৃিতর পিরণাম িবষেয় ঈশব্েরর িকছুমাতৰ্ সম্পকর্ নাই। এইজনয্ কিপেলর সাংখয্দশর্ন িনরীশব্র সাংখয্ বিলয়া পিরিচত।
িকন্তু িবজ্ঞানিভকু্ষ এবং পরবতর্ী েকহ েকহ সাংখয্দশর্নেক িনরীশব্র শাস্তৰ্ বিলেত পৰ্স্তুত নেহন। তাহােদর মেত মহিষর্ কিপল
স্পষ্টত ঈশব্েরর অিস্ততব্ সব্ীকার কেরন নাই। িতিন শুধু বিলয়ােছন েয, ঈশব্েরর অিস্ততব্ পৰ্মাণেযাগয্ নেহ। ... িবজ্ঞানিভকু্ষ
বিলয়ােছন েয, সাংখয্দশর্ন েমাক্ষশাস্তৰ্, ইহার িবষয়বস্তু জীেবর েমাক্ষলােভর উপায় বণর্ন। এই পৰ্সেঙ্গ ঈশব্েরর অিস্তেতব্র
পৰ্শ্নই উেঠ না। কারণ, মুিক্ত েকবলমাতৰ্ আত্মজ্ঞােনই হইেত পাের। এইজনয্ই সাংখয্কার ঈশব্েরর অিস্ততব্ সমব্েন্ধ িবেশষ
িকছুই বেলন নাই। 29 দশর্নশােস্তৰ্র পৰ্মুখ গৰ্ন্থ পাঠ কিরয়া বিঙ্কমচন্দৰ্ সাংখয্দশর্েন ঈশব্েরর স্থান িনণর্েয় েকৗতুহলী হইেলন
এবং েঘাষণা কিরেলন - সাংখয্দশর্ন িনরীশব্র বিলয়া খয্াত িকন্তু েকহ েকহ বেলন েয, সাংখয্ িনরীশব্র নেহ। ডাক্তার হল
একজন এই মতাবলমব্ী। মক্ষমূলর এই মতাবলমব্ী িছেলন, িকন্তু এক্ষেণ তাঁহার মত পিরবতর্েনর লক্ষণ েদখা িগয়ােছ।
কুসুমাঞ্জিলকত্তর্া উদয়নাচাযর্য্ বেলন েয সাংখয্মতাবলমব্ীরা আিদিবদব্ােনর উপাসক। অতএব তাঁহার মেতও সাংখয্ িনরীশব্র
নেহ। সাংখয্পৰ্বচেনর ভাষয্কার িবজ্ঞানিভকু্ষও বেলন েয, ঈশব্র নাই, এ কথা বলা কািপল সূেতৰ্র উেদ্দশয্ নেহ। অতএব

27তেদব, পৃ. ২২৬
28তেদব, পৃ. ২২৬-২২৭
29সাংখয্কিলকা, সুধীন্দৰ্ চন্দৰ্ চকৰ্বতর্ী, পৃ. ৫৩
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সাংখয্দশর্নেক েকন িনরীশব্র বলা যায়, তাহার িকছু িবস্তািরত েলখা যাউক।30

ঈশব্রািসেদ্ধঃ,31

যৎ সমব্ন্ধিসদ্ধং তদাকােরােল্লিখ িবজ্ঞানং তৎ পৰ্তয্ক্ষম্,32

পৰ্মাণাভাবাৎ ন তৎিসিদ্ধঃ,33

সমব্ন্ধাভাবান্নানুমানম্,34

শৰ্ুিতরিপ পৰ্ধানকাযর্তব্সয্,35

মুক্তাত্মনঃ পৰ্শংসা উপাসা িসদ্ধসয্ বা ,36

মুক্তবদ্ধেয়ারনয্তরাভাবান্ন তৎিসিদ্ধঃ,37

উভয়থাপয্সৎকরতব্ম্।38

যিদ েতামায় িজজ্ঞাসা কির, েতামার পৰ্িপতামেহর পৰ্িপতামেহর কয়িট হাত িছল, তুিম বিলেব দুইিট। তুিম তাঁহােক কখন
েদখ নাই – তেব িক পৰ্কাের জািনেল তাঁহার দুইিট হাত িছল? বিলেব, মানুষমােতৰ্রই দুই হাত, এইজনয্। অথর্াৎ মানুষেতব্র
সিহত িদব্ভুজতার িনতয্ সমব্ন্ধ আেছ, এইজনয্।39

সাংখয্দশর্েন ঈশব্রতেত্তব্র সব্রূপ –
উপযুর্ক্ত িবশদ আেলাচনার অনন্তর সাংখয্দশর্েন ঈশব্রতেত্তব্র সব্রূপ সমব্েন্ধ বিঙ্কমচন্দৰ্ সাংখয্সূতৰ্ এবং পৰ্বচনভােষয্র
সহায়তায় সব্মত উপস্থাপন কিরেলন। িতিন বিলেলন - ঈশব্রতত্তব্ সমব্েন্ধ সাংখয্দশর্েনর একিট কথা বািক রিহল। পূেবব্র্ই
বিলয়ািছ, অেনেক বেলন, কািপল দশর্ন িনরীশব্র নেহ। একথা বিলবার িকছু একটু কারণ আেছ। তৃ. অ. ৫৭ সূেতৰ্
সূতৰ্কার বেলন, “ঈদৃেশশব্রিসিদ্ধঃ িসদ্ধা”। েস িক পৰ্কার ঈশব্র? “স িহ সবব্র্িবৎ সবব্র্কত্তর্া”, ৩,৫৬। তেব সাংখয্ িনরীশব্র
হইল কই? 40

বাস্তিবক একথা ঈশব্র সমব্েন্ধ উক্ত হই নাই। সাংখয্কার বেলন, জ্ঞােনই মুিক্ত, আর িকছুেতই মু্িক্ত নাই। পূেণয্, অথবা
সত্তব্িবশাল ঊদ্ধর্েলােকও মুিক্ত নাই; েকন না, তথা হইেত পুনজর্ন্ম আেছ, এবং জরামরণািদ দুঃখ আেছ। েশষ এমনও বেলন
েয, জগৎকারেণ মুিক্ত হইেলও মুিক্ত নাই; েকন না তাহা হইেত জলমেগ্নর পুনরুত্থােনর নয্ায় পুনরুত্থান আেছ (৩,৫৪)।
েসই লয়পৰ্াপ্ত আত্মা সমব্েন্ধ িতিন বিলয়ােছন েয, িতিন “সবব্র্িবৎ এবং সবব্র্কত্তর্া”। ইহােক যিদ ঈশব্র বিলেত চাও, তেব
ঈদৃেশশব্র িসদ্ধ। িকন্তু ইিন জগৎসৰ্ষ্টা বা িবধাতা নেহন। “সবব্র্কত্তর্া” অেথর্ সবব্র্শিক্তমান, সবব্র্সৃিষ্টকারক নেহ।41

উপসংহার -
সাংখয্দশর্েনর েয িসদ্ধান্তিট বিঙ্কমচন্দৰ্েক সবর্ািধক পৰ্ভািবত কিরয়ািছল, তাহা হইেতেছ পৰ্কৃিত-পুরুষ, জড় ও েচতন এই
দুইিট পৃথক্ তেত্তব্র সব্ীকার। সাংেখয্র পৰ্কৃিতবােদ পৰ্কৃিতরই সবর্ময় কতর্তব্ সব্ীকৃত। পৰ্কৃিতরই গুণতৰ্েয়র িবিচতৰ্ আনুপািতক
সংিমশৰ্েণ এই িবশাল জড়পৰ্পেঞ্চর অন্তগর্ত পদাথর্রািজর মেধয্ পরস্পর পৰ্েভদ সংঘিটত হইয়া থােক, নতুবা এেদর মূল

30বিঙ্কম রচনাবলী, ২য় খণ্ড, পৃ. ২২৮
31সাংখয্সূতৰ্ম্ – ১/৯২
32তেদব – ১/৮৯
33তেদব – ৫/১০
34তেদব – ৫/১১
35তেদব – ৫/১২
36তেদব – ১/৯৫
37তেদব – ১/৯৩
38তেদব – ১/৯৪
39বিঙ্কম রচনাবলী, ২য় খণ্ড, পৃ. ২২৯
40তেদব, পৃ. ২২৯
41তেদব, পৃ. ২৩০
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েভৗিতক উপাদােনর সব্রূপগত েকান পৰ্েভদ নাই। আধুিনক িবজ্ঞােনর পৰ্কৃিতবােদর সিহত সাংখয্ীয় পৰ্কৃিতবােদর এই
গূঢ় সাময্ বিঙ্কেমর তীক্ষ্ণ দৃিষ্ট এড়াইেত পাের নাই। যিদও সেচতন ও অেচতন েভেদ সৃিষ্টর ৈবিচতৰ্য্ আধুিনক িবজ্ঞান
কতৃর্ক সব্ীকৃত, তথািপ আধুিনক িবজ্ঞােনও একই ৈজবিনেক সবর্ িনিমর্ত। বিঙ্কেমর ভাষায় বলা যায় – েয ধান ছড়াইয়া
তুিম পাখীেক খাওয়াইেতছ, েস ধান েয সামগৰ্ী, পাখীও েস সামগৰ্ী, তুিমও েসই সামগৰ্ী। েয কুসুম ঘৰ্াণ লইয়া মাতৰ্
েলাকেমািহনী সুন্দরী েফিলয়া িদেতেছন, সুন্দরীও যাহা তুিমও তাই। কীটও যাহা, সমৰ্াটও তাই। সকলই ৈজবিনক।
পৰ্েভদও গুরুতর। ... েগাস্পেদও জল, সমুেদৰ্ও জল, েগাস্পেদ ও সমুেদৰ্ পৰ্েভদ নাই েক বিলেব? ... অতএব আমােদর
এই চঞ্চল, সুখ দুঃখবহুল বহু েস্নহাস্পদ জীবন, েকবল ৈজবিনেকর িকৰ্য়া, রাসায়িনক সংেযাগ সমেবত জড়পদােথর্র
ফল।42 বিঙ্কমচন্দৰ্ েয দশর্নশােস্তৰ্, পৰ্াচয্ ও পাশ্চাতয্ উভয়িবধ দশর্নশােস্তৰ্ই গভীর বুয্ৎপিত্ত অজর্ন কিরয়ািছেলন, েস িবষেয়
েকান সেন্দহ নাই। তাঁহার ক্লািন্তিবহীন জ্ঞানােনব্ষণ আত্মানুসিন্ধৎসারই নামান্তর। ধম্মর্তেত্তব্র একস্থেল িতিন িলিখয়ােছন
– অিত তরুণ অবস্থা হইেতই আমার মেন এই পৰ্শ্ন উিদত হইত এ জীবন লইয়া িক কিরব? লইয়া িক কিরেত হয়?
সমস্ত জীবন ইহারই উত্তর খঁুিজয়ািছ। উত্তর খুঁিজেত খুঁিজেত জীবন পৰ্ায় কািটয়া িগয়ােছ। অেনক পৰ্কার েলাক পৰ্চিলত
উত্তর পাইয়ািছ, তাহার সতয্াসতয্ িনরূপণজনয্ অেনক েভাগ ভুিগয়ািছ, অেনক কষ্ট পাইয়ািছ। যথাসাধয্ পিড়য়ািছ, অেনক
িলিখয়ািছ, অেনক েলােকর সেঙ্গ কেথাপকথন কিরয়ািছ, এবং কম্মর্েক্ষেতৰ্ িমিলত হইয়ািছ। সািহতয্, িবজ্ঞান, ইিতহাস, দশর্ন,
েদশী িবেদশী শাস্তৰ্ যথাসাধয্ অধয্য়ন কিরয়ািছ। জীবেনর সাথর্কতা সম্পাদন জনয্ পৰ্াণপাত কিরয়া পিরশৰ্ম কিরয়ািছ।
সুতরাং তাঁহার মুখিনঃসৃত মহতী বাণী হইেত সহেজই অনুেময় হইয়া থােক েয, েকবল বঙ্গভাষা ও সািহতয্িবভােগ নেহ,
িবশব্সািহেতয্র সমস্ত শাস্তৰ্ এবং গৰ্েন্থর পৰ্িত তাঁহার গভীর শৰ্দ্ধা িছল। সমস্ত ভাষার সািহেতয্র সােথ তাঁর সািহতয্ভাবনার
আিঙ্গক িনিবড়ভােব সমৃ্পক্ত। তুলনামূলক সািহতয্ চচর্ার েক্ষেতৰ্ তাঁহার েলখনী গেবষকিদেগর িবিবধ িদক্ উেন্মািচত কিরেত
পািরেব – ইহা অনায়ােসই অনুেময় হইয়া থােক।43

িনবর্ািচত গৰ্ন্থপঞ্জী

অেভদানন্দ, সব্ামী, ১৯৯৮, সাংখয্, েবৗদ্ধ ও েবদান্ত দশর্ন, শৰ্ীরামকৃষ্ণ েবদান্ত মঠ, কিলকাতা
কিবরাজ, েগাপীনাথ, ২০০৯, তািন্তৰ্ক সাধনা ও িসদ্ধান্ত, বধর্মান িবশব্িবদয্ালয়, বধর্মান
েগাসব্ামী, নারায়ণ চন্দৰ্, ১৪১৮ বঙ্গাŀ, সাংখয্তত্তব্েকৗমুদী, সংসৃ্কত পুস্তক ভাণ্ডার, কলকাতা
ঘটক, পঞ্চানন, ২০০৯, সাংখয্দশর্ন(২য় খণ্ড), পৰ্েগৰ্িসভ পাবিলশাসর্, কলকাতা
ঘটক, পঞ্চানন, ২০১১, সাংখয্দশর্ন(১ম খণ্ড), পৰ্েগৰ্িসভ পাবিলশাসর্, কলকাতা
েঘাষ, বািরদবরণ, ১৯৮৯, বিঙ্কম িচন্তা : িবিপনচন্দৰ্ পাল, বণর্ালী, কিলকাতা
চকৰ্বতর্ী, সতয্েজয্ািত, ১৪১৫ বঙ্গাŀ, সায়ণমাধবীয় সবর্দশর্নসংগৰ্হ, সািহতয্শৰ্ী, কলকাতা
চকৰ্বতর্ী, সুধীন্দৰ্ চন্দৰ্, ২০১১, সাংখয্ কিলকা, পৰ্েগৰ্িসভ পাবিলশাসর্, কলকাতা
চকৰ্বতর্ী, সুেবাধ, ১৯৯১, বিঙ্কম রচনাবলী, সািহতয্ সমগৰ্ (২য় খণ্ড), কািমনী পৰ্কাশালয়, কলকাতা
তকর্বাগীশ, ফণীভূষণ, ২০০৬, নয্ায় পিরচয়, পিশ্চমবঙ্গ রাজয্ পুস্তক পষর্ৎ, কলকাতা
পৰ্জ্ঞানানন্দ, সব্ামী, ৪থর্ সংস্করণ, ২০১০, তেন্তৰ্ তত্তব্ ও সাধনা, শৰ্ীরামকৃষ্ণ েবদান্ত মঠ, কলকাতা
িবশী, পৰ্মথনাথ, ১৪২১বঙ্গাŀ, বিঙ্কম-সরণী, িমতৰ্ ও েঘাষ পাবিলশাসর্ পৰ্া. িল., কলকাতা
িবশব্াস েসনগুপ্ত, শয্ামশৰ্ী, ২০১২, বিঙ্কম রবীন্দৰ্নাথ এবং অনয্ানয্ পৰ্বন্ধ, পতৰ্কথা, কলকাতা
ভট্টাচাযর্, রামশঙ্কর, ২০২২ িবকৰ্মাŀ, সাংখয্সূতৰ্ম্, ভারতীয় িবদয্া পৰ্কাশন, বারাণসী
ভট্টাচাযর্য্, িবষু্ণপদ, ১৩৯৪ বঙ্গাŀ, বিঙ্কম-মনীষা, পয্ািপরাস, কলকাতা
ভগর্ানন্দ, সব্ামী, ২০০৪, পাতঞ্জল েযাগদশর্ন, উেদব্াধন কাযর্ালয়, কলকাতা
িমশৰ্, জগদীশচন্দৰ্, ২০১৬, ভারতীয় দশর্ন, েচৗখমব্া সুরভারতী পৰ্কাশন, বারাণসী
রায়, অেলাক, উপাধয্ায়, অেশাক, ১৪১০ বঙ্গাŀ, শচীশচন্দৰ্ চেট্টাপাধয্ােয়র বিঙ্কম-জীবনী, পুস্তক িবপণী, কলকাতা

42তেদব, পৃ. ১৫১-১৫২
43তেদব, পৃ. ৬২২
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রায়, সেতয্ন্দৰ্নাথ, ২০০৩, সািহতয্ সমােলাচনায় বিঙ্কমচন্দৰ্ ও রবীন্দৰ্নাথ, েদ’জ পাবিলিশং, কলকাতা
Basu, Manoranjan, 1986, Fundamentals of the Philosophy of the Tantras, Mira Basu Publishers,
Calcutta
Suparnanda, Swami, 2017, Studies on the Tantras, Ramkrishna Mission Institute of Culture,
Kolkata
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শাস্তৰ্সমূেহ পৰ্িতগৰ্হপৰ্স্তাবঃ

Mom Roy Chowdhury ∗

বৰ্াহ্মণক্ষিতৰ্য়ৈবশয্শূদৰ্াণাং চতুবর্ণর্ানাং পৰ্ভুসব্রূেপা িহ বৰ্াহ্মণবেণর্া জন্মনা কমর্ণা চ। চতুবর্েণর্ষু েকবলং বৰ্াহ্মণবণর্ৈসয্ব
পৰ্িতগৰ্হািধকারঃ সব্ীিকৰ্য়েত। যতঃ ষট্-কমর্া িবপৰ্বেরা িহ পৰ্িতগৰ্হপাতৰ্সব্রূপঃ শাস্তৰ্িনেদর্শানুসারাৎ। পৰ্কৃষ্টবৰ্াহ্মণসয্ তথা
িনকৃষ্টবৰ্াহ্মণসয্ািপ উেল্লেখা দৃশয্েত শাস্তৰ্সমূেহষু। শমদমািদেযােগন আত্মতত্তব্েজ্ঞা বৰ্াহ্মেণা িহ েশৰ্ষ্ঠতম ইিত েবাধয্ম্।
িবপৰ্গুণিনণর্য়পৰ্সেঙ্গ মনুনা পিঙ্ক্তপাবেনা বৰ্াহ্মণস্তথা পিঙ্ক্তদূষেকা বৰ্াহ্মণ ইিত পৰ্েভদঃ িকৰ্য়েত। পিঙ্ক্তপাবনসয্ িবপৰ্সয্
পৰ্কারচতুষ্টয়ং েতৈনেবাক্তং পৰ্সেঙ্গঽিস্মন্।

বৰ্হ্মজ্ঞানিনেষ্ঠা িবপৰ্বর ইিত পৰ্থমপৰ্কারঃ, সব্াধয্ায়তৎপেরা বৰ্াহ্মণ ইিত িদব্তীয়পৰ্কারঃ, পৰ্াজাপতয্ািদিনরতঃ অেগৰ্জন্মা
ইিত তৃতীয়পৰ্কারঃ তথা যজ্ঞানুষ্ঠানপরায়ণেশ্চিত চতুথর্-পৰ্কারঃ। জািতিবদয্ানুষ্ঠানতপঃসমুচ্চয়ানামুত্তেরাত্তর এব েশৰ্ষ্ঠতর
ইিত ভূয়ঃ উচয্েত বুৈধঃ। জািতমাতৰ্সােরা জ্ঞানহীনস্তু িবেপৰ্া বাহুেলয্ন িনিন্দতঃ সৈবর্েরব মনব্ািদিভঃ শাস্তৰ্কাৈরঃ। উচয্েত
যৎ মনুনা ভগবতা –

‘‘িবদয্াতপঃসমৃেদ্ধষু হুতং িবপৰ্মুখািগ্নষু।
িনস্তারয়িত দুগর্াচ্চ মহতৈশ্চব িকিলব্ষাৎ।।’’ ইিত।।

(মনুসংিহতা – ৩/৯৮)

আগমিবিহতসয্ পৰ্ায়িশ্চত্তকাযর্সয্ তথা ৈদেব িপেতৰ্য্ চ কমর্িণ হবয্কবয্েয়াঃ সম্পৰ্দানিবষেয় বহুশৰ্ুেতা েবদজ্ঞঃ েশৰ্ািতৰ্েয়া
িহ ধমর্পাতৰ্সব্রূপঃ। উচয্েত যৎ অিতৰ্ণা মহামুিননাবসের অিস্মন্ -

‘‘জন্মনা বৰ্াহ্মণং েজ্ঞয়ং সংস্কাৈরিদব্র্জ উচয্েত।
িবদয্য়া যািত িবপৰ্তব্ং েশৰ্ািতৰ্য়িস্তৰ্িভেরব চ।।’’

(অিতৰ্সংিহতা – ১৭১)

িবদয্াতেপাভয্াং হীেনন িবেপৰ্ণ পৰ্িতগৰ্হসব্ীকরণং কদািপ ন কতর্বয্ম্। ভৰ্ষ্টবৰ্াহ্মেণভয্স্তথা দুবৰ্র্াহ্মেণেভয্া দানকতর্ািপ
নরকং গচ্ছিত ধৰ্ুবম্। যিদ দাতা দুবৰ্র্াহ্মেণভয্ঃ সুবণর্ম্ অন্নঞ্চ দদািত, তিহর্ দাতুরায়ুনর্ােশা ভবিত। িনগুর্ৈণঃ িবৈপৰ্ঃ গৃহীতং
ভূদানং তথা েধনুদানং দাতুঃ েদহিবনাশেহতুভূতম্। গুণহীেনন বৰ্াহ্মেণন পৰ্িতগৃহীতং বস্তৰ্গৰ্হণফলং দানকতুর্ঃ চমর্নাশং
কেরািত িনিশ্চতম্। িবদয্াচারািদিভঃ রিহেতা বৰ্াহ্মেণা যিদ ঘৃতগৰ্হণং কেরািত, তিহর্ দানকতুর্ঃ েতেজাহািনঃ সয্াৎ। অনুরূপং
িতলদাতুঃ সন্তিতনােশা িহ ধৰ্ুবিমিত েজ্ঞয়ম্। সৃ্মিতশাস্তৰ্াপেরষু সুকেঠারা িনেদর্িশকা ইয়ং ন দৃশয্েত। েকবলং ভগবতা মনুনা
িহ িবধীয়েত পৰ্িতগৰ্হিবিধরয়ম্। পৰ্িতগৰ্হসমেথর্ন িবেপৰ্ণ পৰ্িতগৰ্হসয্ পৰ্তয্াখয্ানং কদািপ ন কতর্বয্িমতয্িভমতমুিল্লিখতং
মহিষর্ণা যাজ্ঞবেল্কয্ন। দুষৃ্কিতপরায়ৈণঃ জৈনঃ কৃতং দানমিপ গৰ্াহয্ং সাদেরণ। অনয্থা শাস্তৰ্িবধানসয্াপলােপা ভেবৎ।

দাতুঃ পাপরািশরিপ েদয়দৰ্ৈবয্ঃ সহ পৰ্িতগৰ্হীতারমুৈপিত। অেতা ধীমতা িবেপৰ্ণািপ সৈদব পিরহাযর্ঃ পৰ্িতগৰ্হপৰ্সঙ্গঃ।
পৰ্িতগৰ্হাদ্ িবপৰ্সয্ বৰ্হ্মপৰ্ভাবহািনঃ ভেবৎ। তথািহ পৰ্জ্ঞাবতা িবেপৰ্ণ কু্ষধাবসেন্ননািপ পৰ্িতগৰ্হকমর্ বজর্নীয়ং সদা।

িদব্েজাত্তমায় শাস্তৰ্িনিদর্ষ্টানাং দৰ্বয্াণাং দােননাভুয্দয়মােপ্নািত সুজনঃ। পরন্তু ন িকল িবপৰ্মাতৰ্ৈসয্ব পৰ্িতগৰ্হপাতৰ্তানুেমািদতা
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শাস্তৰ্কাৈরঃ। মুধা িহ ভবিত দুেষ্টভয্ঃ অপকীিতর্-পরায়েণেভয্া িবেপৰ্ভয্ঃ সম্পৰ্দানফলম্।

মনুসংিহতায়াং পৰ্িতগৰ্হানহর্াণাং িবপৰ্াণামুেল্লখঃ িকৰ্য়েত ভগবতা মনুনা। সৃ্মতয্ন্তেরষব্িপ দৃশয্েত পৰ্স্তােবাঽয়ম্। িবকলাঙ্গানাং
তথা িবকৃতাঙ্গানােমব িবপৰ্াণাং পৰ্িতগৰ্হানহর্তব্মুচয্েত। ক্লীবদুবর্লকুনখশয্ামদন্তক্ষয়েরাগগৰ্স্তজাডয্বক্তৰ্কাণেনতৰ্াণাং দানপাতৰ্তা-
সব্ীকৃতা পৰ্িতগৰ্হিবষেয় বুৈধঃ। গণ্ডমালাযুক্তানাং তথা অপস্মারেরাগৰ্গৰ্স্তানামিপ পৰ্িতগৰ্হেয়াগয্তা ন িবদয্েত। শঙ্খসৃ্মেতৗ তথা
বৃদ্ধেগৗতমসৃ্মতাবিপ অিতিরক্তাঙ্গানাং তথা ঊনাঙ্গানাঞ্চ পৰ্িতগৰ্হানহর্তব্ং সব্ীকৃতম্। বহুযাজেকা েদবেলা বৰ্াহ্মণঃ সবর্থা তয্াজয্ঃ
পৰ্িতগৰ্হিবষেয়। েশৰ্ৗতস্মাতর্ািগ্ন-কেলাপজীবী িবেপৰ্া নাহর্িত সৎকৃিতম্। পঞ্চমহাযজ্ঞানুষ্ঠানরিহেতা িবেপৰ্া নরাকৃিতঃ ৈনষৃ্কিতেকা
েবতয্েননািভধীয়েত। তসয্ািপ পৰ্িতগৰ্হপাতৰ্তা নািস্ত। নািস্তকানাং মুণ্ডানাং জিটলানাং বা পৰ্িতগৰ্হানহর্তব্ং পৰ্িতপািদতম্।

িপতেরৗ পরমগুরুসব্রূেপৗ সৈদব পূজনীেয়ৗ। অতস্তেয়াঃ েসবা সৈদব করণীয়া। যিদ িবপৰ্ঃ কিশ্চদ্ অকারণং িপতৃতয্াগী
মাতৃিবেরাধী বা ভেবৎ, তিহর্ সঃ অবশয্েমব পৰ্িতগৰ্হানহর্ঃ শাস্তৰ্ানুসারাৎ। িবদয্াগুেরাঃ পৰ্িতকূলাচরণকারী জেনা নাহর্িত
সৎকৃিতম্। িচিকৎসকবািণজক-বাদু্ধর্িষকপশুপালকৈতিলকা দানানহর্াঃ শাস্তৰ্ানুসারাৎ। প্লাবকবাদককথকেয়াধকমৃতিনযর্াতকাঃ
সেবর্ িবকমর্স্থাঃ নাহর্িন্ত সৎকৃিতম্। ঋণগৰ্হীেতৰ্ বৰ্াহ্মণায় সেম্ভাজনী ন দাতবয্া। কুশীলববৃত্তীনাম্ ঐন্দৰ্জািলককুহকজীিবনাং
তথা ৈবতািলকানামিপ পৰ্িতগৰ্হিনবারণং শাস্তৰ্িবিহতম্। রসক্ষীর-িবষাণাং িবকৰ্য়কািরণঃ পৰ্কৃতয্া িনরয়গািমন ইিত কিথতাঃ
শােস্তৰ্ষু। উপায়ান্তরাভাবাৎ েসব্চ্ছয়া বা যিদ কিশ্চদ্ িবপৰ্ঃ এেতষােমব িনিষদ্ধদৰ্বয্াণাং িবকৰ্য়ং কেরািত, তিহর্ তসয্ িনয়ন্তৰ্ণমিপ
ন কতর্বয্ং ৈদেব িপেতৰ্য্ চ কমর্িণ।

মনুসংিহতায়াং তথা বৃদ্ধেগৗতমসংিহতায়াঞ্চ কানীনসেহাঢ়কুণ্ডেগালকাদীনাং িবপৰ্াণাং দানপাতৰ্তব্ং পৰ্তয্াখয্াতম্। পুিতৰ্কা-
পূবর্পুতৰ্স্তথা পুনভূর্পুতৰ্শ্চ সৎকৃিতং নাহর্িত। ঈদৃেশা িবেপৰ্া দুষ্টবীজতব্াৎ অপিরজ্ঞাতপূবর্ঃ পাপসম্ভব ইিত িনিন্দতঃ সবর্জৈনঃ।
বৃদ্ধেগৗতেমন পুনেস্তষাং চণ্ডালেযািনতব্ং িবধীয়েত। অসতীপৰ্সূতঃ েকৗলিটেনয়ঃ ইতয্ািদনা বিহষৃ্কতঃ স অপােঙ্ক্তয়ঃ। অতয্াহারী
িবপৰ্ঃ কুণ্ডাশীিত িনিন্দেতা েলােক। তসয্ািপ পৰ্িতগৰ্হেযাগয্তা নািস্ত ৈদেব িপেতৰ্য্ চ কমর্িণ। বয্বহারািদষু কূটসািক্ষণঃ
পিরতয্াজয্া ৈদেব িপেতৰ্য্ চ। পরগৃহেচ্ছদকঃ পরগৃহদাহকঃ িমতৰ্েচ্ছদকঃ িবষপৰ্দায়কশ্চ সেবর্ পাপরতাঃ িনরয়গািমনশ্চ।
েতষাং পৰ্িতগৰ্হাহর্তব্ং ন সব্ীিকৰ্য়েত। দূয্তবৃিত্তধারী তথা িকতেবা বৰ্াহ্মেণাঽিপ ন পৰ্িতগৰ্হলাভাহর্ঃ। ভৃতকাধয্াপকস্তথা
ভৃতকাধয্ািপেতা িবেপৰ্া নামন্তৰ্ণীয়ঃ হবয্কেবয্ষু সৎকারকােযর্ষু। শূদৰ্িশষয্সয্ শূদৰ্িশক্ষকসয্ািপ সৎকারাহর্তব্ং ন সব্ীিকৰ্য়েত।
বৰ্াহ্মেণষু ৈবডালবৰ্িতকাঃ িমথয্াধমর্িলিঙ্গনঃ বাক্মােতৰ্ণািপ নাচর্েয়ৎ। েশৗচাচারিববিজর্তাঃ শূদৰ্ান্নরসসংপুষ্টাঃ সেবর্ িবপৰ্াঃ পিঙ্ক্ত-
দূষকাঃ। েবদবাহয্বৰ্িতনঃ িবকমর্স্থাঃ পৰ্িতিষদ্ধবৃিত্তজীিবনশ্চ নাচর্নীয়াঃ। িবদয্াস্নাতকাঃ বৰ্তস্নাতকাঃ িবদয্াবৰ্তস্নাতকাঃ েশৰ্ািতৰ্য়াঃ
হবয্কেবয্নাচর্নীয়াঃ সদা।

সৃ্মিতগৰ্েন্থষু েকবলম্ অরুণসৃ্মতােবব িবপৰ্কৃতসয্ পৰ্িতগৰ্হসয্ পৰ্ায়িশ্চত্তিবিধঃ বিণর্েতা ৈবশেদয্ন। িবপৰ্কৃতঃ পৰ্িতগৰ্হস্তু
িদব্িবধঃ কুৎিসতপৰ্িতগৰ্হঃ দুষ্পৰ্িতগৰ্হেশ্চিত। দুষ্টজনকৃতং পৰ্িতগৰ্হং সব্ীকৃতয্ ভবিত িকিলব্ষী। কুৎিসতজনকৃতং পৰ্িতগৰ্হং
সব্ীকৃতয্ািপ িবেপৰ্া ভবিত পৰ্ায়িশ্চত্তাহর্ঃ। অতেস্তন পাপাশেয়ন িতৰ্িভঃ কৃৈচ্ছৰ্ঃ আত্মেশাধনং করণীয়ম্। পৰ্িতগৰ্হাঘ-েমাচনায়
জপযজ্ঞানুষ্ঠানং তথা েহামাঘর্য্পৰ্দানঞ্চ বৰ্াহ্মেণনাশুকতর্বয্ম্। অজাপৰ্িতগৰ্েহণ মিহষীপৰ্িতগৰ্েহণ তথা বৃষলযুক্তলাঙ্গলসয্ািপ
পৰ্িতগৰ্েহণ িবেপৰ্া ভবিত পাপাশয়ঃ। ঋেগব্দসয্ পুরুষসূক্তসয্ পােঠন তথা রুদৰ্সূক্তসয্ খিণ্ডতজেপনািপ পৰ্িতগৰ্হাঘেমাচনং
ভেবৎ। অশব্-পৰ্িতগৰ্েহা ন েদাষাবহঃ শাস্তৰ্ানুসারাৎ। পৰ্িতগৰ্হলłসয্াশব্সয্ িবকৰ্য়স্তু মহাপাপসব্রূপঃ। অসংভাষয্ঃ অপােঙ্ক্তয়ঃ
পািপষ্ঠ এব স িবেপৰ্া দুরাত্মা হয়িবকৰ্য়ী। যিদ কিশ্চদ্ িবপৰ্ঃ ঋণপিরেশাধাথর্ং পৰ্িতগৃহীতসয্াশব্সয্ িবকৰ্য়ং কেরািত, তিহর্
চান্দৰ্ায়ণবৰ্েতন তথা েজয্ািতেষ্টাম-যােগৈনব েতন পাপস্খালনং কতর্বয্ম্। পৰ্মাদবশাৎ পৰ্িতগৰ্হলłসয্ েঘাটকসয্ িবকৰ্েয় কৃেত
সিত পৰ্ায়িশ্চত্তং কতর্বয্মনুরূপম্। িনতয্সব্াধয্ায়শীলাঃ সায়ং পৰ্াতহুর্তাশাঃ দম্ভাচারিবয়ুক্তাঃ সব্দারিনরতা িবপৰ্া ধমর্পাতৰ্সব্রূপা
ইতুয্চয্েত সৈবর্ঃ শাস্তৰ্কাৈরঃ। অবসের অিস্মন্ পিঙ্ক্তপাবনসয্ িদব্েজাত্তমসয্ গুণাঃ কিথতা মনুনা মহামিতনা। সবর্শাস্তৰ্িনপুণাঃ
সদাচারপরায়ণাঃ তরণতারণ-সমথর্া িবপৰ্া িহ পিঙ্ক্তপাবনা ইিত। কিথতং মনুনা মহামিতনা যৎ -

‘‘অগৰ্য্াঃ সেবর্ষু েবেদষু সবর্পৰ্বচেনষু চ।
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েশৰ্ািতৰ্য়ানব্য়জাৈশ্চব িবেজ্ঞয়াঃ পিঙ্ক্তপাবনাঃ।।
িতৰ্ণািচেকতঃ পঞ্চািগ্নিস্তৰ্সুপণর্ঃ ষডঙ্গিবৎ।
বৰ্াহ্মেদয়াত্মসংতােনা েজয্ষ্ঠসামগ এব চ।।
েবদাথর্িবৎ পৰ্বক্তা চ বৰ্হ্মচারী সহসৰ্শঃ।

শতায়ুৈশ্চব িবেজ্ঞয়া বৰ্াহ্মণাঃ পিঙ্ক্তপাবনাঃ।।’’ ইিত।।

(মনুসংিহতা - ৩.১৮৩-১৮৬)

ইত্থং পৰ্তীয়েত যৎ অহর্ত্তমায় িবপৰ্ায় িহ দানং কতর্বয্ম্ অনয্থা মুৈধব জায়েত সবর্ম্। িবদয্য়া তপসা চ উৎকৃেষ্টেভয্া
িবেপৰ্েভয্া িহ দৰ্বয্ািণ কবয্ািন চ পৰ্েদয়ািন ন মূেখর্ভয্ঃ। ন িহ রক্তােক্তৗ হেস্তৗ রুিধেরৈণব িবশুেদ্ধৗ ভবতঃ িকন্তু িবমলজেলন।
অতঃ পৰ্িতগৰ্হপৰ্স্তােব গুণানুেরােধৈনব বৰ্াহ্মণিবচারঃ কাযর্ ইিত শম্।
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Revisiting the Terracotta Temples of Cooch Behar: a survey on
iconographic and architectural features

Arka Acharjee ∗

Abstract:

Temple in India is considered as an abode of God Almighty, a center of reverence. The
Hindu temple, in more than one sense, epitomizes the numerous sides and complex processes of
the cultural development of Hinduism through its architecture. The history of Indian temple
architecture since its beginning has witnessed various stylistic trends found in all parts of India.
From late mediaeval period Bengal may be singled out as a region which massively followed
the application of terracotta as a medium of art in its architecture. Actually the topographical
characteristics of Bengal favored this kind of artistic movements by virtue of which Bengal
holds an important status in the architectural atlas of India. Though this type of exclusive
and unique architectural style was mainly prevalent in the Southern part of Bengal but Cooch
Behar (a peripheral part of Bengal) was also influenced by this trend which is proved by the
construction of two rare and unique terracotta temples dating from the late mediaeval to the
modern period. Through this article an attempt has been made to explore, examine and per-
ceive the distinguishable features of these temples by undertaking field survey in Cooch Behar.

Keywords: Regionalism, Pluralism, Hybridism, Quadrangular, Amalgamation,
Terracotta Plaques.

“Architecture is the matrix of civilization”
-Lethaby (Brown 2015, 1)

The Gupta period marks the beginning of structural temple architecture. As evident from
the extant monuments, there was experimentation in a number of forms and designs, out of
which two significance temple styles evolved, one in the north and the other in the south. The
following well defined types may be identified: 1) Flat Roofed, square temple with a shallow
pillared porch in the front. 2) Flat Roofed, square temple with covered ambulatory around the
sanctum and proceeded by Pillared porch, sometimes with a second storey above. 3) Square
temple with a low and squat Sikhara (Tower) above. 4) Rectangular temple with an apsidal back
and a barrel vaulted roof above and 5) Circular temple with Shallow rectangular projections at
the four cardinal faces.

Neither the fourth nor in the fifth type seem to have any marked effect on subsequent
development. But the first three types are seen as precursors of later Indian temple styles.
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Illustrative examples of the first include Kankali Devi Temple at Tigawa and Vishnu and
Varaha temple at Eran, all in Madhya Pradesh. The second type is seen in the Parvati Temple
at Nachna Kuthara, the Siva Temple at Bhumara, both in Madhya Pradesh. The example
of third type of temple architecture is a disputable issue. Some archaeologists said that the
Dasavatara temple at Deogarh (Jhansi District) and the brick temple at Bhitargaon are the
examples of 3rd type of temple architecture. But the other did not agreed on their view in this
issue (Swarup 1968, 135-138). But all the experts agreed unanimously on one point that the
brick temple of Bhitargaon (erected approximately 6th century A.D.) was one of the earliest
finest representation of terracotta temples in this subcontinent (Basu 2015,3). The various
terracotta plaques (special reference on the Gaṇēśa icon with mōdaka in one of his hand) in
this temple are really praiseworthy and influenced greatly on the future terracotta temples in
Bengal.

The Brick Temple at Bhitargaon
*[Source: Plate-2.02- Basu, Srila. Banglar Terracotta Mondir. Calcutta: Ananda Publishers

Private Limited, 2015]

The second and the third type of Gupta temple to be called “Vimana” (Storeyed) and
“Sikhara” (cruciform) types. In the following centuries, these two types supposedly underwent
further improvements and crystallized to form two distinctive temple styles respectively in the
South and North.

The major temple styles listed and described in the “Vastu Shasta” texts are the Nagara,
Dravida and Vesara, of which the prime position is assigned to the Nagara of North India as
the leading style. Next in important is the Dravida in South India. All the available texts are
agreed on the point that the Nagara style was prevalent in the region between Himalayas and
Vindhyas. The Dravida country is well known and the texts rightly confine the Dravida style
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to that part of the country lying between the river Krishna and Kape Kanyakumari; while the
Vesara style is sometimes associated with the area between the Vindhyas and Krishna River.
Hardy points out that Nagara and Dravida Should be understood as architectural languages,
in the sense that they provide a vocabulary, a range of elements and a family of forms which
can be put together in different ways (Singh 2008, 625).

The history of temple architecture in Bengal suitably categorized into two periods: I. Early
Hindu (up to the end of the 13th century) II. Hindu revival (16th to 19th century) (Santra
1998, 1). In the first phase Bengal temple mainly known as one of the counterpart of the
Nagara style. The temples in this period have mostly disappeared but from the remains of
the few structures we knew that the chief style prevalent in this period is the tall curvilinear
rekha deul with the common north Indian latina sikhara (Champakalakshmi Kris 2001, 66).
Bengal temples in this period mainly build under the royal patronage of the Pala Sena rulers
(8th -12th century A.D.) without some innovative and unique elements. Siddhesvari temple at
Barakar in Burdwan considered as the chief example of the earliest temple still standing which
undoubtedly belongs to this group (Mccutchion 1972, 3). The history of the construction of
terracotta temples also commenced from this period which finally culminated into next stage.
Some of the notable important temples build in this period are- Jatar Deul (South 24 Pargana),
Sun Temple of Sonatpaul (Bankura), Deulghata (Purulia) etc. (Basu 2015, 4).

Temple architecture of Bengal received a new impetus in its later phase (popularly known
as ‘revival phase’) by the emergence of unique Bengal school which comprises of a series of
analogous distinct temple styles. In this phase Bengal temple differentiate itself from the
mainstream North Indian Nagara style by incorporating some local and foreign attributes. The
key elements which mainly responsible for these innovative diverse stylistic trends in Bengal
are Regionalism, Pluralism Hybridism. These rudiments played a very crucial role to set
the background which finally helps to culminate the appearance of a distinct Bengal temple
school. For instance in the second phase of Bengal temple architecture probably marked by its
distinctive regional identity which helped to reduce the influence of the leading North Indian
Nagara style on Bengal temples. This was best illustrated by the origin of two completely new
styles of temple in Bengal- I. Hut or Chālā style inspired by the general village house made
by bamboo with sloping thatched roof and II. Ratna or Pinnacle style inspired by the Islamic
architecture (Mccutchion 1972, 4). Apart from these two major unique types of temple other
minor styles of temple but unique in importance are- 3. DOMED Roofing, 4. SPIRED
Roofing, 5. Flat-roofed (DALAN/CHADNI), 6. RĀSMAÑCHA, DOLMAÑCHA
TULASĪMAÑCHA 7. Miscellaneous types (Datta 1975, 22). Terracotta temple building
activity also received some new impetus in this period primarily by the active patronage of the
famous Malla dynasty of Bishnupur along with some enthusiastic local Kings, Zamindars and
merchant class who were influenced by the Vaishnavite movement organized by the famous
Vaishnava saint Shri Chaitanya in mediaeval Bengal (Basu 2015, 4).
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Siddhesvari temple at Barakar
*[Source: https://1.bp.blogspot.com/ -retrieved on 05/05/2019 at 7 p.m.]

Sun Temple of Sonatpaul (Bankura)
*[Source: Plate-2.02- Basu, Srila. Banglar Terracotta Mondir. Calcutta: Ananda Publishers

Private Limited, 2015]
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According to Stella Kramrisch terracotta art classified in to two sections (Basu 2015, 7-8)-
a) The Ageless- executed ‘in the round’ shape mainly used in various ceremonial programs
(example: several terracotta toys, bullock carts, icons of gods and goddesses found by the ex-
cavation work at Pandu Rajar Dhibi, Chandraketugarh ,Paharpur, Mahsthangarh).
b) The Time bound- executed ‘in relief’ shape mainly created for the satisfaction of the
artistic mind (Ghosh 2002, 55), used as a designing motif in the panels of temples (especially
in ‘revival age’).

The artist generally prepare first the clay models from which moulds were made. After that
these moulds were burnt in fire, then casting out and dried carefully and finally cut out (Datta
1975, 70). In such way the terracotta plaques were prepared and used as an ornamentation of
temple art. Generally the use of terracotta as a medium of temple art may be categorized into
following divisions (Ghosh 2002, 245-248)-
a) Trimmings of stone relief works on brick temples
b) Embellishments of terracotta decoration on laterite temples
c) Mixed medium of terracotta and stone relief decoration
d) Paintings as a medium of temple decoration
e) Wood carving as a medium of temple decoration
f) Terracotta- stucco as a mixed medium of decoration

Cooch Behar is an indispensable part of the north-eastern region of Bengal from very ancient
times. Its geographical position is also very unique and interesting. Architecturally temples of
this zone also demonstrated firmly its innovativeness along with hybridism from late medieval
times. Socio-cultural-political context geographical condition chiefly exerted its influences on
the style of temple architecture in Cooch Behar. Categorically most of the temple in Cooch
Behar belongs to the miscellaneous type. But an interesting point may also to be noted here
that apart from its long distance from the Southern part of Bengal (especially Bankura, Bish-
nupur, Birbhum etc.) which considered as the prime center of the construction of traditional
terracotta temples of Bengal, this peripheral part of Bengal also failed to dislocate itself from
this trend and two miscellaneous type terracotta temples were built from late medieval to mod-
ern times. Before discussing the iconographic and architectural features of this temple it is
very much important to know that there were two trends prevailed simultaneously regarding
construction of temples in Cooch Behar. - I. Under Royal patronage II. By Personal initiative.
The construction of the terracotta temples of Cooch Behar also fall under same category.

CONCEPTUAL FRAMEWORK:-

Undoubtedly Hinduism has an astonishing ability to integrate and unite other creeds and
unfamiliar cults this fact is strengthened intensified by the temples which are considered as
agents of Hinduizations by receiving royal patronage (Eschmann 1986, 79). Generally temples
are represented as the most emblematic universal symbol of the religious core of ‘Hindu’ In-
dia. The eminence of the temple has significantly developed since the early medieval times
with some basic reasons behind that. In Colonial or Nationalist Historiography Post-Gupta
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and Post-Harsha periods are actually projected by the rise of local kingdoms all over the sub-
continent and culturally there was a marked deviation from ‘Classical’ norms, recognized as a
‘Feudal’ type due to feudal social formation (Chattopadhyaya 2016, 154-156.). Meanwhile there
was intensification of Brahmanism by the gradual successful incorporation and fusion of Non-
Brahmanical and Non-Aryan groups into Hinduism. The rulers of tribal foreign background
thus claim Kshatriya origin and trace their lineage to Aryan ancestors. The scholars experts of
Brahmanism has connected the descent of the tribal foreign clans with the mythical lineages
by the intrusion/addition of accounts in the Puranic and Epic literatures. They proved their
heritage and also the expansion of Brahmanical order in the various parts of this subcontinent
mainly through three successive steps-

I. Royal patronage of places of tirtha or pilgrimage centers of regional background in order
to upgrade it to all-India importance to transform the mundane remote place into the limelight
of sacred landscape within their respective domains.

II. An organised and comprehensive-scale settlement of Brahmins
III. New structural symbol of culture i.e. imperial temples are created in respective newly

organized kingdoms. (Kulke 1986, 131-132).
The traces of above mentioned steps have been found in the proposed area of research promi-
nently since the late medieval period. These steps were taken by the new imperial Hindu Rājās
who were chiefly descendants of tribal heads, for the consolidation of their fresh small kingdoms
by the gradual extension of agro-economy in this nuclear-peripheral areas of sub-regional and
regional zone of Bengal. But ultimately these steps were smoothly accomplished only after
the partial integration of tribes in this periphery into Hinduism by their gradual insertion into
the lower strata of caste system and also through their addition into the militia of the Hindu
court which has been called Kṣatriyaization. This process ultimately paved the way for the
legitimization of Hindu royal power in this tribal zone of Bengal and subsequently and more
importantly for the Hinduization of their deities. This led to the royal patronage of the domi-
nant autochthonous tutelary deities only after their amalgamation with Brahmanical gods and
goddesses which we may call as ‘the śākta śaiva typology of Hinduization’ according to the
theory of Anncharlott Eschmann (Eschmann 1986, 85-97). The last pivotal stage of this process
of Hinduization is when these aboriginal autochthonous tutelary deities were upgraded from
the village cult to temple cult which means they were incorporated into the Hindu temples (Es-
chmann 1986, 83). Because the temple actually has been projected and viewed as an important
entity for developing the centre of political and cultural integration in this periphery and that’s
why various important temples were erected by the Khen and Koch rulers as a policy chiefly
try to construct a consolidated politico-ritual structure of authority like Orissa (Mubayi 2005,
17-18). This is the background for the construction and reconstruction of various important
temples by royal patronage in this peripheral part of Bengal.

The First Introduction of Koch Architecture:
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The first introduction of architectural activities of Koch dynasty was centered on the re-
building process of the famous Kāmākhyā Temple of Assam. The total restoration work was
undoubtedly a very tough work because after two consecutive failed attempts finally the work
was completed in 1565 A.D. under the active initiative of famous Koch King Naranarayan
(1534-1587 A.D). It is mentioned in the Darrang Rājavaṃśāvalī that many artisans and crafts-
men from Kochbehar were engaged during the process (Sharma 1988, 123) and the whole work
was conducted and supervised by Meghamukdum who was the military general of Koch army
as well as the officer-in-charge of erection, directly appointed by the king himself (Ghosal 2005,
138). After the completion of the total renovation work of this magnificent temple some im-
portant points regarding the first introduction of Koch architecture must be added here-
1. The Koch architects have lack of knowledge experience in traditional architectural profile
(Rekha Deul),
2. They also unfamiliar with stone masonry works which was clearly provident from the first
two failed efforts of restoration.
3. Finally in third time they have finished the rebuilding of this temple with the aid of brick
masonry work.
4. This ultimately gave birth a new architectural variety/style which became very much pop-
ular in the following century mainly in this regional part of India
5. This specific style of architecture has also influenced the adjoining Ahom architecture to
such extent that this form of architecture popularly known as ‘Nīlāchala’ type in this area as
because this type of architecture was experimented for the first time in the reconstruction of
Kāmākhyā temple which is situated in Nīlāchala mountain (Sharma 1988, 124).

Bhitarkuthi Terracotta Śiva Temple: The construction of Bhitarkuthi terracotta Śiva tem-
ple belongs to 2nd category. This temple was built by Gourinandan Mustafi approximately in
1720-1735 A.D., who was worked as a “Khasnobis” under Cooch King Maharaja Upendra-
narayan (1714-1763 A.D.) later as a “Prodhan karbari” (i.e. Prime Minister) under Maharaja
Devendranarayan ( 1763-1765 A.D.). The temple approximately 30 ft. in height and there
is an amalgamation of Bengali traditional Charchālā style surmounted by Islamic dome with
unique octagonal phase. This temple is a finest representation of Indo-Sarasanic architecture.
A Śiva liṅga (2.5 ft. in height approximately) was also installed in this temple by Gourinandan
Mustafi himself (Bagchi 2015, 437). Professor Bagchi draws our attention by mentioning one
important noticeable item i.e. addition of latticed window in this temple which clearly signify
the cultural negotiations with the Islamic tradition (Bagchi 2015, 439) in this marginal part of
Bengal. Another unique feature of this temple is its unique 93 quadrangular terracotta plaques
which include the relief sculptural panel representation of Brahmanical Gods and Goddesses
(example- Dasavatara of Vishnu, Mahisasurmardini Durga, Laxmi,Saraswati etc.). In these
terracotta plaques the influence of religious, legendary and also folk art are also prominent. By
the calamitous earthquake in 1897 the four-cornered pillars which elongated on the top of the
dome (3 ft. in height), broke into pieces and the temple also fall down to 8 ft. Since 1949 (after
Cooch Behar merged with India) very long time this temple actually becomes an enclave of
Bangladesh. But after the famous “India-Bangladesh enclave agreement” in 2015 this temple
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now becomes the part of India (Bhattacharya 2018.7). In the context of this temple one impor-
tant reference must be mentioned here that the construction of this octagonal Indo-Sarasanic
terracotta temples may be one of the important part of the process of similar type structure
build in Rangpur and Mymensingh district (now in Bangladesh) in same century (i.e. deul
of Kashipur Rajbari in Mymensingh Kali temple of Ulipur, Dimla in Rangpur) (Ghosh 2002,
283).

Bhitarkuthi Terracotta Śiva Temple (Photograph was taken by the Author himself)

Terracotta Plaques with various contents in Bhitarkuthi Terracotta Śiva Temple (women
musician, a saint worshiping Śiva liṅga, floral motifs etc.)

(Photograph was taken by the Author himself)
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Terracotta Plaques of Mahisasurmardini, Ganesha, Saraswati etc. in Bhitarkuthi Terracotta
Śiva Temple

(Photograph was taken by the Author himself)

Siddhanatha Śiva Terracotta Temple: The next and last of its kind is the famous Sid-
dhanatha Śiva Terracotta Temple at Dhaluabari (located 5 km away from Cooch Behar town
on the way to Cooch Behar Sadar- Dinhata high road). Dhaluabari is the previous capital
of the Koch Kings Since 1821 (Chaudhuri 2010, 279). This temple belongs to 1st category as
because it was totally built under Royal patronage. But the main debatable issue is that under
whose direction and supervision this temple was erected. According to Madhav Swaroop Vats
(then [1950-1953] director general of A.S.I) this temple was constructed under the supervision
of Maharaja Upendra Narayan (1714-1763 A.D.). But Harendra Narayan Chaudhuri in his
book “The Cooch Behar State and its Land Revenue Settlement” clearly stated that the con-
struction work of this temple initially started by Maharaja Harendra Narayan (1783-1839 A.D.)
(Chaudhuri 2010, 280) But finally completed by his son Shivendra Narayan (1839-1847 A.D.)
he also installed the Siddhanatha Śiva liṅga in it after a royal ceremony (Chaudhuri 2010, 286).
From the famous “Rajopakhyana” of Joynath Munshi we found the same information (Munshi
1985, 137). Another debatable issue is what the actual architectural style of this temple.
Scholars and experts gave diverse opinion and explanation regarding this matter. On one side
again Madhav Swaroop Vats opined that the architectural style of this temple is similar like
the ‘Beguniya’ type of architectural style (Ray 2017, 45) of Barkar, Asansol. But on general
viewpoint it looks like ratna type of temple. According to some expert it is a finest example of
pancharatna type of temple in this periphery but interesting point is that the central Pinnacle
is absent here. Buchanon Hamilton also did not find this one when he visited this temple
(1808 A.D.) (Das 1985, 95). So on another viewpoint some scholars enumerated that it is a
quadrangular temple which consisted by four Pinnacle in four cardinal points which resembles
like the Sarvatobhadra (Acharya 2015, 624) type of temple mentioned in the “Vāstuśāstra”.
Same type of temple also seen in the famous Kamakshya temple complex (Kali temple) in
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Assam which akin like this temple in respect of architectural details (Chakraborty 2017, 50).
By undertaking field survey the authors directly noticing this temple and from this observation
it is undoubtedly confirmed by us that this temple is a finest example of the amalgamation of
two unique style i.e. fusion of traditional Bengali Charchālā type surmounted by four Ratna or
Pinnacle style inspired by the Islamic architecture. Unquestionably this temple is a prominent
and beautiful example of Indo-Islamic architecture which is also reflected by the introduction
of Mihrab (i.e. semicircular niche) inside the northern wall of this temple. The liṅga (near
about 4.5 ft. in height) installed inside the shrine popularly known as Siddhanatha Śiva and
this aniconic object (headed by a hooded snake icon) with Gouripatta is the prime center of
worship. The temple is south facing with the height of 25 ft. approximately 2 ft. thickness
of the wall having two gateways. Southern gateway considered as a main gateway. The upper
section of the both entrance doorway are very unique because it reflected like the traditional
chālā house of South Bengal (Chakraborty 2017, 52). The old and small typed of bricks were
the main building materials used for the construction of this shrine.

But the main importance of this temple lies in its rich terracotta decoration which is very
unique in this periphery. The terracotta decoration mainly covers the frontal wall (i.e. facade)
of this temple and are well proportioned both vertically and horizontally (Bagchi 2015, 436).
This temple has approximately 73 quadrangular terracotta plaques which reflects socio-cultural
and political aspect in this periphery. Some important and noticeable plaques which contained
- Vighnēśvara Ganēśa , Joydurga, floral motifs, Indigenous(Koch) soldier holding gun, British
soldier holding gun, dancing man etc. attracts the attention of the viewer. So undoubtedly
the terracotta plaques of this temple covers wide range of varieties relating to the mythology
and also folk art also. According to Professor Bagchi, the terracotta decoration of this tem-
ple though initiated in an experimental mode but unquestionably executed in a beautiful way
(Bagchi 2015, 436).

In the context of this temple an important point which come to our mind must be men-
tioned here that the architectural style of this temple may be influenced to some extent by the
famous Radhabinod Temple of Joydev at Ilambazar which was constructed at 1683 A.D. unlike
it has triple arched doorway which was absent in Siddhanatha Śiva Terracotta Temple. But the
arrangement of terracotta plaques and the amalgamation of traditional Bengali Charchālā type
surmounted by Ratna or Pinnacles – are the same features which applicable on both temples.
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Introduction of Mihrab (approximately 8 ft. in height) along with the famous Siddhanatha
Śiva liṅga

(Photograph was taken by the Author himself)

Terracotta Plaques with various contents in Siddhanatha Śiva Terracotta Temple
(Vighnēśvara Ganēśa, Joydurga Indigenous (Koch) soldier holding aiming the gun)

(Photograph was taken by the Author himself)



Terracotta Plaques with various contents in Siddhanatha Śiva Terracotta Temple (British
soldier holding the gun floral motifs)

(Photograph was taken by the Author himself)

Siddhanatha Śiva Terracotta Temple
(Photograph was taken by the Author himself)
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Radhabinod Temple of Joydev at Ilambazar
(Photograph was taken by the Author himself)

So from the above all discussion it is clearly recognized Cooch Behar though situated in
the marginal part of Bengal but also has a few but qualitatively remarkable specimen of ter-
racotta temple. It is undoubtedly prove that in building these temples influence of temple of
South Bengal generally falls in it but on the whole these temples successfully retained their
originality, assimilation and uniqueness by the inclusion of folk culture in its sculptural panel
introduction of some architectural features which clearly prove the cultural negotiations with
Islamic tradition.
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জ্ঞানতািত্তব্ক নয্াচারািলজম ও তার েপৰ্ক্ষাপট

ইরাণী শীল ∗

দৃশয্মান জগেতর মূল সব্রূেপর অনুসন্ধানই িছল মানুেষর পৰ্থম দাশর্িনক িজজ্ঞাসা। পাশ্চাতয্ দশর্েনর ইিতহােসর িদেক
মেনােযাগী হেল েবাঝা যায় েয, দৃশয্মান পিরবতর্নশীল জগেতর িপছেনর অপিরবতর্নীয়তার সন্ধানই দাশর্িনক আেলাচনার
সূতৰ্পাত ঘটায়। অথর্াৎ জগেতর মূল সব্রূপিট িক আমােদর পািথর্ব ইিন্দৰ্য় অিভজ্ঞতার সীমার মেধয্ই িবধৃত হেয় আেছ,
না এই মূল পরম সতয্িটর অনুসন্ধান করেত হেব দৃশয্মান জগেতর অিতবতর্ী েকান স্তের – মূলত এই সমসয্া সমাধােনর
উেদ্দেশয্ই দাশর্িনক আেলাচনার সূতৰ্পাত। তারপর আেলাচনা তার িনজসব্ গিতেত এিগেয়েছ। নানা িবতকর্, দব্ন্দব্ েথেক জন্ম
িনেয়েছ নতুন সংেশ্লষণ, নতুন তত্তব্ যা দশর্নেক সমৃদ্ধ কেরেছ, পিরপুষ্ট কেরেছ। এই আড়াই হাজার বছেরর ইিতহােস
দশর্ন েয একৈরিখক গিতেত সমানভােব এিগেয়েছ তা নয়; নতুন েঝাঁক, িকছু যুগান্তকারী িচন্তা এই সুপৰ্াচীন িচন্তাধারােক
আমূল পিরবতর্ন কের, তােক েঢেল সাজােত েচেয়েছ। এমনই একিট নতুন িচন্তা হল ‘নয্াচারািলজম’ বা ‘পৰ্কৃিতবাদ’।
শুধু দশর্ন নয়, সমাজ িবজ্ঞােনর পৰ্ায় পৰ্িতিট শাখােতই এই নয্াচারািলজম বা পৰ্কৃিতবাদ অতয্ন্ত সুপিরিচত একিট তত্তব্।
িবংশ শতাŀীর পৰ্থম িদেক পৰ্থম এই শŀিট বয্বহৃত হেত েদখা যায়। নয্াচারািলজম বা পৰ্কৃিতবাদ বলেত মূলত েবাঝায়
েসই ঘরানােক েযখােন মেন করা হয় েয, যাবতীয় তািত্তব্ক ধারণাগুিল েকান না েকান পৰ্াকৃিতক ধারণার দব্ারা বয্াখয্ােযাগয্
বা সংজ্ঞািয়ত হবার েযাগয্। অথর্াৎ, েকান অপৰ্াকৃিতক অতীিন্দৰ্য় িবষয়েক বয্াখয্ায় অন্তভুর্ক্ত করার েঝাঁক তারা সমু্পণর্ভােব
এিড়েয় েযেত চান। নয্াচারািলজম বলেত চায় েয দাশর্িনক সমসয্াগুিলর সমাধান অনুসন্ধান করেত হেল আমােদর পৰ্কৃিতর
কােছই িফের আসেত হেব; পৰ্াকৃিতক শŀ, পৰ্াকৃিতক বয্াখয্া দব্ারাই দাশর্িনক পৰ্তয্য়গুিলেক সংজ্ঞািয়ত করেত হেব।

নয্াচারািলজেমর মূল বক্তবয্ হল যাবতীয় িবষয় বা ঘটনা বা দাশর্িনক পৰ্তয্য় এই অেথর্ই পৰ্াকৃিতক েয েসগুিল
পৰ্াকৃিতক শŀ বা পৰ্তয্েয়র দব্ারা বয্াখয্ােযাগয্; সমগৰ্ েজ্ঞয় জগত পৰ্াকৃিতক বস্তু ও ঘটনা দব্ারা সংগিঠত, েযগুিল েদশ-
কাল ও কারিণক নীিতর শৃঙ্খেল আবদ্ধ। লক্ষয্ণীয় েয, এই কারিণক নীিতিটেকও িকন্তু নয্াচারািলজম পৰ্াকৃিতক শŀ
ও ধারণা িদেয়ই সংজ্ঞািয়ত করেব; েকান অতীিন্দৰ্য় বা অিভজ্ঞতা অিতিরক্ত িবষয়েক এই নীিতর বয্াখয্ায় েস অন্তভুর্ক্ত
করেব না। পৰ্সঙ্গত উেল্লখয্ েয, নয্াচারািলস্ট িকন্তু এমন বলেত চাইেবন না েয পৰ্াকৃিতক বস্তু বা ঘটনাগুিল, একিটেক
অপরিটেত পযর্বিসত করা যায় এবং এই পযর্াবসান পৰ্িকৰ্য়ার েশেষ েয বস্তুিটেক পাওয়া যােব, একমাতৰ্ েসিটই পরম
সৎ (Absolute/Real)। বরং তাঁরা বলেবন, পৰ্িতিট পৰ্াকৃিতক বস্তু পরস্পর েথেক সব্তন্তৰ্ এবং পৰ্িতিটই সৎ। অথর্াৎ,
যাবতীয় আেলাচনার েকন্দৰ্ীয় পৰ্তয্য়িটেক তাঁরা পৰ্াকৃিতক জগেতর মেধয্ সীমাবদ্ধ করেবন, েকন্দৰ্ীয় নীিতিটেক পৰ্াকৃিতক
পৰ্তয্েয়র দব্ারা সংজ্ঞািয়ত করেবন এবং সমগৰ্ পৰ্িকৰ্য়ািটেকই পৰ্াকৃিতক পৰ্িকৰ্য়া বলেবন। উেল্লখয্, ‘পৰ্কৃিত’ িকন্তু তাঁেদর
কােছ কতকগুিল জড় জাগিতক বস্তুর সমিষ্ট নয়, বরং তা হল এই সমস্ত পৰ্াকৃিতক পৰ্িকৰ্য়া িনেয় গিঠত একিট তন্তৰ্,
যার অংশগুিল আলাদাভােব েবাধগময্ হেলও একিট একক সমগৰ্ িহেসেব তা েবাধগময্ নয়, েকননা তাহেল এমন একিট
িবষয়েক সব্ীকার করেত হেব যা পৰ্কৃিতজগত বিহভূর্ত। এেক্ষেতৰ্ পৰ্শ্ন হেত পাের েয, সবিকছুর পৰ্াকৃিতক বয্াখয্া েয সম্ভব
এমন নয়, েসগুিলেক িক নয্াচারািলজম তাহেল আেলাচনার পিরসর েথেক বাদ েদেব? নয্াচারািলস্ট বলেবন েয, েসগুিল
অন্ততঃ নীিতগতভােব পৰ্াকৃিতক পৰ্তয্েয়র দব্ারা বয্াখয্ােযাগয্ হেব। অথর্াৎ েয েকান অ-পৰ্াকৃিতক বয্াখয্াই নীিতগতভােব
পৰ্াকৃিতক বয্াখয্া দব্ারা সংেশাধন ও পিরবতর্নেযাগয্।

উক্ত আেলাচনা েথেক এটুকু স্পষ্ট েয, েকান একিট িবেশষ েপৰ্িক্ষেত নয্াচারািলজম বা পৰ্কৃিতবাদ বলেত কী েবাঝায়
তা িনভর্র কের পৰ্াকৃিতক পৰ্তয্য়, পৰ্াকৃিতক বয্াখয্া, পৰ্াকৃিতক পৰ্িকৰ্য়া বলেত ইতয্ািদ শŀগুিল কীভােব বয্বহৃত ও িবেশ্লিষত
হেছ তার ওপর। নয্াচারািলজেমর আেলাচনােক দুিট ধারায় বা দৃিষ্টভিঙ্গেত ভাগ করা যায়,- লাক্ষিণক বা অিধিবদয্াগত
দৃিষ্টভিঙ্গ এবং পৰ্িকৰ্য়াগত বা জ্ঞানতািত্তব্ক দৃিষ্টভিঙ্গ। লাক্ষিণক বা অিধিবদয্াগত দৃিষ্টভিঙ্গেত বলা হয় েয, জগেত যা িকছু
আেছ, তার সবিকছুেকই পৰ্াকৃিতক ধারণার দব্ারা সংজ্ঞািয়ত করা যায়; েকান অ-পৰ্াকৃিতক বা অিতপৰ্াকৃিতক িবষয় বা
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ধারণােক বয্াখয্ার অন্তভুর্ক্ত করার পৰ্েয়াজন েনই। অথর্াৎ, এিদক েথেক বলেত েগেল নয্াচারািলস্টেদর মেত জগেতর সব্রূপ
বা মেনর সব্রূপেক বয্াখয্া করার জনয্ েকান অিতজাগিতক আকােরর (েযমন েপ্লেটা ফমর্ বা আকার সব্ীকার কেরেছন,
বা কান্ট নুেমনা সব্ীকার কেরেছন বা েডকাটর্ েদহ বিহভূর্ত িবস্তারহীন মন সব্ীকার কেরেছন) পৰ্িত ইিঙ্গত না করেলও
চলেব। অনয্িদেক, জ্ঞানতািত্তব্ক নয্াচারািলজম বলেত েবাঝায়, জ্ঞানীয় পৰ্িকৰ্য়া হল েশষাবিধ একিট অিভজ্ঞতা িভিত্তক
পৰ্াকৃিতক পৰ্িকৰ্য়া; েযখােন জ্ঞান সংগৰ্হ বা িবশব্ােসর ‘জ্ঞান’ হেয় ওঠার মানদণ্ড অথর্াৎ নয্াযয্তার (justification) েক্ষেতৰ্
েকান অিভজ্ঞতা িনরেপক্ষ নীিতর পৰ্িত িনভর্র করার পৰ্েয়াজন েনই। পযর্েবক্ষণেযাগয্ পৰ্াকৃিতক কাযর্কারণ তেত্তব্র দব্ারাই
জ্ঞানীয় পৰ্িকৰ্য়া বয্াখয্াত হেত পাের। এই দুই দৃিষ্টভিঙ্গর েক্ষেতৰ্ই এ কথা বলা যায় েয, এেক্ষেতৰ্ মূল উেদ্দশয্ হল দশর্নেক
যথাসম্ভব পৰ্াকৃিতক িবজ্ঞানানুসারী কের েতালা। জ্ঞান সংগৰ্েহর ও মানিবক অনুসন্ধােনর পৰ্থম যুেগ িবজ্ঞান ও দশর্েনর
মেধয্ খুব েবিশ দূরতব্ িছল না; িকন্তু মানুেষর জ্ঞানভান্ডার যতই বৃিদ্ধ েপেত থােক ততই এই দুিট শাস্তৰ্ পরস্পর েথেক দূের
সের েযেত শুরু কের। একসময় দািব করা হয় েয দশর্ন ও দাশর্িনক পদ্ধিত েথেক িবজ্ঞান ও ৈবজ্ঞািনক পদ্ধিত সমূ্পণর্
পৃথক। মধয্যুেগর অন্ধকারাচ্ছন্ন অধয্ােয়র পর িবজ্ঞােনর, িবেশষত পৰ্াকৃিতক িবজ্ঞােনর সাফলয্ ও সাধারেণর কােছ তার
গৰ্হণেযাগয্তা দাশর্িনকেদর অনুপৰ্ািণত ও পৰ্ভািবত কের দশর্েন অনুরূপ পদ্ধিত গেড় েতালার কথা ভাবেত। যার পৰ্িতফলন
আমরা েদিখ েদকাতর্, িহউম পৰ্মুেখর তেত্তব্ এবং যার অিনবাযর্ ফলশৰ্ুিত িহেসেব উেঠ আেস েযৗিক্তক পৰ্তয্ক্ষবাদী দশর্ন,
যার অনয্তম েঘািষত পৰ্কল্প িছল দশর্নেক িবজ্ঞােনর কাঠােমার অনুরূেপ গেড় েতালা। এরই অনয্তম পৰ্কাশ নয্াচারািলজম
বা পৰ্কৃিতবাদী দৃিষ্টভিঙ্গ, যার খুব স্পষ্ট পৰ্িতচ্ছিব েদখেত পাওয়া যায় অিধিবদয্া নীিতিবদয্া জ্ঞানতত্তব্ ও মেনাদাশর্িনক
আেলাচনার শাখায়।

এই বক্তবয্ েথেক যিদ মেন করা হয় েয এিট অতয্ন্ত আধুিনক মতবাদ তাহেল ভুল হেব। পাশ্চাতয্ দশর্েনর ইিতহাস
পযর্ােলাচনা করেল েদখা যােব েয, অিত পৰ্াচীন যুেগর দাশর্িনকেদর রচনােতও নয্াচারালািজেমর পৰ্ভাব সুস্পষ্ট, যিদও তাঁরা
েঘািষতভােব নয্াচারািলিস্টক তত্তব্ গেড় েতােলনিন। পৰ্াচীন গৰ্ীক দশর্েন দাশর্িনক আেলাচনা শুরু হেয়িছল এই িজজ্ঞাসা
িদেয় েয ‘দৃশয্মান েভৗত জগেতর েমৗিলক সব্রূপিট কী?’ েথল্ স্ (৫৮০ িখৰ্ষ্টপূবর্াŀ) যােক পৰ্থম পাশ্চাতয্ দাশর্িনক িহেসেব
অিভিহত করা হয়, িতিন মেন কেরিছেলন েয, জগত হল একিটমাতৰ্ েমৗল দৰ্েবয্র িবিভন্ন অিভবয্িক্ত এবং েসই েমৗল দৰ্বয্ই
হল জগেতর মূল উপাদান। েথলস এই অনয্তম েমৗল দৰ্বয্ িহেসেব ‘জল’েক িনেদর্শ কেরিছেলন যা অবশয্ই পৰ্াকৃিতক;
অথর্াৎ তার কােছ জগেতর মূল সব্রূপিট একিট পৰ্াকৃিতক পৰ্তয্য় দব্ারা বয্াখয্াত হেত পাের। েথল্ েসর এই বক্তবয্েক
আিধিবদয্ক নয্াচারািলজেমর আিদ রূপ বলা েযেত পাের।

েথল্ েসর পরবতর্ীকােলর দাশর্িনকরা অেনেকই তাঁর বক্তেবয্র দব্ারা পৰ্ভািবত হেয়িছেলন এবং তাঁর অনুসৃত পদ্ধিতেতই
দাশর্িনক অনুসন্ধান ও তািত্তব্ক বয্াখয্া গঠন কেরিছেলন। এঁেদর মেধয্ উেল্লধেযাগয্ হেলন িসিনক এবং েস্টািয়ক দাশর্িনকরা
(৩০০ খৰ্ীঃ পূবর্াŀ-২০০ খৰ্ীঃ)। এই দুই মতাদেশর্র মেধয্ পৰ্ভূত পাথর্কয্ থাকা সেত্তব্ও একথা বলা যায় েয, তাঁরা মেন
করেতন েয একজন বয্ািক্ত তখনই ৈনিতকভােব সদ্ গুণসম্পন্ন (virtuous) হেবন, যখন িতিন যাবতীয় পৰ্থা (con-
vention) ও আড়মব্রতা (artificial) তয্াগ কের সরল ও সব্াভািবকভােব জীবন যাপন করেবন। েস্টািয়ক দাশর্িনকরা
মেন করেতন েয, মানব পৰ্কৃিত, িবশব্ পৰ্কৃিতরই অংশ। তাই মানিবক বুিদ্ধ, কমর্ ও ইচ্ছার সেঙ্গ পৰ্াকৃিতক িনয়েমর
সমনব্য়সাধনই হল েসই পরম ৈনিতক গুণ (virtue), যা মানুেষর কাময্ হওয়া উিচত। অথর্াৎ ৈনিতকতােক তাঁরা েবৗিদ্ধক
িকৰ্য়া দব্ারা বয্াখয্া কেরেছন, েকান অতীিন্দৰ্য় বা অিতপৰ্াকৃত িবষেয়র পৰ্িত ইিঙ্গত না কের। তাঁরা একথাও বেলন েয,
বুিদ্ধ মানুেষর জন্মগত সব্ভাব, েকান অিতপৰ্াকৃত ৈদব-পৰ্দত্ত শিক্ত নয়। সমাজ গঠেনর েসই ৈশশব যুেগ ৈনিতকতােক
ধমর্ীয় ঐশী শিক্তর দব্ারা বয্াখয্া না কের, মানুেষর জন্মগত সব্াভািবক পৰ্বৃিত্তর দব্ারা বয্াখয্া করার এই েঝাঁক অতয্ন্ত গভীর
মনেনরই পিরচায়ক। এবং খুব সিঠকভােবই হয়ত বলা যায় েয, এই বক্তবয্ ৈনিতক পৰ্কৃিতবােদর িভত স্থাপন কের।

পৰ্খয্াত গৰ্ীক দাশর্িনক অয্ািরস্টটেলর (৩৮৪-৩২২ খৰ্ীঃ পূঃ) বক্তবয্ িকন্তু িসিনক এবং েস্টািয়ক দাশর্িনকেদর েথেক
সমূ্পণর্ আলাদা। িতিন তােকই ৈনিতকভােব ভােলা বা শুভ বলেবন যা মানুষ িহেসেব আমােদর জীবেনর উেদ্দশয্ পালেন
সহায়তা কের। তাঁর মেত এই উেদ্দশয্গুিল হল,- িনেজর পৰ্জািতেক রক্ষা করা, জীবনেক সুরিক্ষত করা, সামািজক জীবন
যাপন করা এবং পরম নীিতর (Logos) আরাধনা করা। পরম নীিত বলেত িতিন িকন্তু েকান অিভজ্ঞতা িনরেপক্ষ নীিতেক
িনেদর্শ করেছন না, বরং পৰ্াকৃিতক িনয়েমর অন্তিনর্িহত সুসংহত কাঠােমােক জানা ও মানয্ করােকই বুেঝেছন। িসিনক
এবং েস্টািয়ক দাশর্িনকেদর বক্তবয্েক যিদ ৈনিতক নয্াচারািলজেমর িভত িহেসেব িনেদর্শ করা যায়, তাহেল বলা যায়
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েয, অয্ািরস্টটেলর বক্তবয্ তাঁর উপর িনিমর্ত পৰ্থম ধৰ্ূপদী কাঠােমা। িকন্তু অয্ািরস্টটেলর দশর্েনর অনয্তম গুরুতব্পূণর্ িদক
হল তাঁর আিধিবদয্ক আেলাচনা। তাঁর পূবর্সুরী েপ্লেটা বেলিছেলন, েয ইিন্দৰ্য়গৰ্াহয্ জগেত আমরা বাস কির তা িবেশেষর
জগত। এই জগত েকবলমাতৰ্ বয্াবহািরক েক্ষেতৰ্ই সৎ। সামাণয্গুিল িকন্তু এই ইিন্দৰ্য়গৰ্াহয্ আিভজ্ঞিতক জগত বিহভূর্ত
এবং একমাতৰ্ সামানয্ বা আকারই (Form) হল পরম সৎ। এবং এই সামানয্ই দৃশয্মান অিভজ্ঞতািভিত্তক পিরবতর্নশীল
জগেতর একমাতৰ্ অপিরবতর্নীয় পরম সব্রূপ (Reality); িবেশষগুিল সামােনয্র পৰ্িতিলিপ মাতৰ্। এর েথেক েবাঝা যায় েয
িতিন সামানয্ বা আকারেকই সত্তাগত পৰ্াধাণয্ িদেয়িছেলন। িকন্তু অয্ািরস্টটল েপ্লেটার সামানয্তত্তব্ িবসৃ্তত যুিক্তর মাধয্েম
খণ্ডন কের বেলন, সামানয্ ও িবেশষ পরস্পর অতয্ন্ত িভন্ন নয়, সামানয্ বা আকার িবেশেষর মেধয্ অন্তঃসূয্ত হেয় থােক,
িবেশেষর মাধয্েমই সামােনয্র পৰ্কাশ ঘেট। িবেশষ িবেশষ বস্তুগুিলই মুখয্ দৰ্বয্ (primary substance) যার সব্াধীন সত্তা
িবদয্মান। এছাড়া অনয্ সব িকছুই েগৗণ দৰ্বয্ (secondary substance)। েকননা এগুিল িবেশেষর উপর িনভর্রশীল।
অয্ািরস্টটল জগতেক কতকগুিল পৰ্াকৃিতক বেগর্ িবভক্ত কেরন এবং বেলন েয, িবেশষগুিল েকান না েকান বেগর্র (cat-
egory) অন্তভুর্ক্ত আমােদর জ্ঞানীয় বৃিত্ত মূলতঃ ওই বগর্গুিলর অন্তভুর্ক্ত সদসয্ িহেসেব িবেশষ বস্তুগুিলেক গৰ্হণ কের।
অথর্াৎ ঐ বগর্গুিল েযন েপ্লেটা কিথত সামানয্ বা আকার যা পৰ্িতিট িবেশেষর িভতের িনিহত, িকন্তু িবেশষ বয্তীত তা
পৰ্কািশত হেত পাের না। এেক্ষেতৰ্ লক্ষয্ণীয় অয্ািরস্টটল তাঁর তেত্তব্ সত্তাগত পৰ্াধানয্ িদেলন পৰ্াকৃিতক বস্তুগুিলেক, এবং
েসগুিলেকই জ্ঞানীয় বৃিত্তর িবষয় সংেক্ষেপ জ্ঞােনর িবষয় রূেপ সব্ীকার করেলন। তাঁর এই বক্তেবয্র ফেল আিধিবদয্ক
সত্তা এবং জ্ঞানতািত্তব্ক সত্তা একই িবনু্দেত এেস িমিলত হল।

অয্ািরস্টটেলর সমসামিয়ক দাশর্িনক এিপিকউিরয়ােসর (৩৪১-২৭০ খৰ্ীঃ পূঃ) বক্তেবয্ও নয্াচারািলজেমর পিরচয় পাওয়া
যায়। ভারতীয় দাশর্িনকেদর মতই এিপিকউরাস বেলিছেলন দাশর্িনক তত্তব্ অবশয্ই আত্মার অ-সুেখর পৰ্িতকার করেব,
দুঃখ িনবৃিত্তর পথ পৰ্দশর্ন করেব। এর েথেকই তাঁর বক্তেবয্র ভৰ্ান্ত বয্াখয্া কের বলা হয় েয, িতিন েয েকান উপােয়
সুখ লাভেকই ৈনিতকভােব ভাল বেল িনেদর্শ কেরেছন। িকন্তু বস্তুতঃ এিপিকউরাস দুঃেখর আতয্িন্তক অভাবেকই চরম
সুখ বেল িনেদর্শ কেরন। তাঁর মেত, েসই বয্িক্তই সুখী েয আত্ম সংযমী। পৰ্াচুযর্ পিরহার কের সাধারণভােব জীবন যাপন
করেল তেবই েসই চরম সুেখর সন্ধান পাওয়া যায় যা মানুষেক শারীিরক ও মানিসক অসুস্থতা েথেক মুিক্ত েদয়। তাঁর
মেত পরম ৈনিতক গুণ (virtue) এবং সুখী জীবন পরস্পর এমন ওেতােপৰ্াতভােব জিড়ত েয এঁেদর েকানিটেক অনয্িট
েথেক পৃথক করা যায় না। সুখী জীবেনর জনয্ পৰ্েয়াজন সংযমী হওয়া ও পৰ্তুলতােক পিরহার কের চলা। এিপিকউরােসর
এই বক্তবয্ েথেক একথা স্পষ্ট েয পরম ৈনিতক গুণ েকান অিতজাগিতক িবষয় নয়, বরং সাধারণ বয্বহািরক জীবন-যাপন
লł।

মধয্যুগ দশর্েনর ইিতহােস এমন একটা সময় যখন সমস্ত িকছুর পৰ্াকৃিতক বয্াখয্ােকই িনরুৎসািহত করা হেয়িছল।
ঐশী শিক্তর অঙু্গিলেহলেনই জগত ও তাঁর যাবতীয় িকৰ্য়া পিরচািলত হয় এমন আেলাচনাই পৰ্ধান হেয় দাঁিড়েয়িছল দশর্েন।
িকন্তু েসই সমেয়র পৰ্খয্াত দাশর্িনক থমাস অয্াকুইনােসর (১২২৪-১২৭৪ খৰ্ীঃ) বক্তেবয্র পৰ্িত মেনােযাগী হেল েবাঝা যায়,
িতিন পৰ্চ্ছন্নভােব পৰ্কৃিতবাদী দৃিষ্টভঙ্গীরই সমথর্ক। অয্াকুইনাস বেলন, ঐশী িনয়ম বেল যিদ িকছু সব্ীকার করেতই হয়,
তাহেল পৰ্াকৃিতক িনয়মেক ঐশী িনয়ম িহেসেব সব্ীকার করাই েশৰ্য় এবং এরূপ িনয়মই ৈনিতক িনয়েমর িভিত্ত। অনয্ানয্
িনয়মগুিল ঐ পৰ্াকৃিতক িনয়ম েথেকই িনঃসৃত হয়। েসই সমস্ত রাষ্টৰ্ীয় আইন বা রাজৈনিতক িবিধই যথাযথ বা নয্াযয্
েযগুিল পৰ্াকৃিতক িনয়েমর সেঙ্গ সঙ্গিতপূণর্। অথর্াৎ তাঁর মেত, েয েকান নীিতরই িভিত্ত হল ঐশী িনয়ম, যা পৰ্াকৃিতক
িনয়েমর সেঙ্গ অিভন্ন। নয্াচারািলজম বলেত যিদ েসই তত্তব্েকই েবাঝায় যা পৰ্াকৃিতক দৃিষ্টভিঙ্গ েথেক গিঠত যুিক্তেক পৰ্াধানয্
েদয়, তাহেল অয্াকুইনােসর বক্তবয্েক নয্াচারািলজম বলেত েকান অসুিবধা থােক না।

আধুিনক িবৰ্িটশ অিভজ্ঞতাবাদী ঘরানার পৰ্িতষ্ঠাতা জন লক (১৬৩২-১৭০৪ খৰ্ীঃ) এমন দাশর্িনক তত্তব্ গেড় তুলেত
েচেয়িছেলন যােক মানুেষর বয্বহািরক জীবেন পৰ্েয়াগ করা যােব। লক হেলন মনস্তািত্তব্ক অিভজ্ঞতাবােদর পৰ্বক্তা িযিন
অিভজ্ঞতােকই যথাথর্ জ্ঞােনর অনয্তম উৎস িহেসেব সব্ীকার করেত েচেয়িছেলন। তাঁর মেত, ইিন্দৰ্য় সংেবদন ও অন্তেবর্দন
পৰ্াপ্ত ধারণাগুিলই জ্ঞােনর অনয্তম উপাদান। িকন্তু েশষাবিধ িতিন জ্ঞানেক অিভজ্ঞতার এলাকায় সীিমত না কের সব্জ্ঞামূলক
জ্ঞানেকই সেবর্াচ্চ পযর্ােয়র জ্ঞান িহেসেব সব্ীকার করায় তাঁর জ্ঞানতািত্তব্ক বক্তবয্ আত্মিবেরাধী হেয় দাঁড়ায়। িকন্তু লেকর
এই মনস্তািত্তব্ক অিভজ্ঞতাবাদ চরম পিরণিত লাভ কের িবৰ্িটশ দাশর্িনক ও কূটনীিতিবদ্ িহউেমর (১৭১১-১৭৭৬ খৰ্ীঃ)
রচনায়। িহউম মানিবক অনুসন্ধােনর িবষয়গুিলেক দুিট ভােগ ভাগ কেরিছেলন, যােক জ্ঞােনর বা জ্ঞান পৰ্কাশক বচেনর
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িবভাজন িহেসেবও েদখা যায়,- ধারণার সমব্ন্ধ (relations of idea) এবং বস্তুিস্থিত (matters of fact)। পৰ্থম ভােগর
অন্তভুর্ক্ত হল েসই সব জ্ঞান, যা দুিট ধারণার পারস্পিরক সমব্ন্ধেক পৰ্কাশ কের এবং যার িবরুদ্ধ জ্ঞানিট সব্িবেরাধী হেয়
থােক। েযমন, গািণিতক জ্ঞানগুিল। এই ধরেণর জ্ঞান সব্তঃিসদ্ধ ও িনিশ্চত। পাশাপািশ, িদব্তীয় ভােগর অন্তভুর্ক্ত হল
েসই সব জ্ঞান যা বস্তুিস্থিতেক পৰ্কাশ কের, যার িবেরাধী জ্ঞানিট িমথয্া হেত পাের, িকন্তু সব্িবেরাধী হয় না। যাবতীয়
ৈবজ্ঞািনক জ্ঞান এই িদব্তীয় িবভাগিটর অন্তভুর্ক্ত। িহউেমর মেত এই িবভাজনিট িবসংবাদী (exclusive) এবং সমূ্পণর্
(exhaustive)। অথর্াৎ, এই দুই িবভাগেক একিতৰ্ত করেল আমরা দাশর্িনক অনুসন্ধােনর পৰ্েয়াজনীয় যাবতীয় জ্ঞানেক
পাই এবং েকান একিট জ্ঞান দুিট িবভােগরই অন্তভুর্ক্ত হেত পাের এমন নয়। এই বক্তেবয্র পাশাপািশ িহউম কারিণক
নীিতর আবিশয্কতাও খণ্ডণ কেরন। উক্ত মানদেণ্ডর িভিত্তেতই বলা যায় েয, কারিণক নীিত পৰ্কাশক বচেনর িবেরাধী
বচনগুিল েযেহতু সব্িবেরাধী নয়, তাই সব্ভাবতই তারা ধারণার সমব্ন্ধেক পৰ্কাশ কের না। অথর্াৎ এরা আবিশয্ক বচন হেত
পাের না। েযেহতু অিভজ্ঞতার দব্ারাই আমরা কারিণক সম্পকর্েক েজেন থািক, তাই এগুিল বস্তুিস্থিতর অন্তভুর্ক্ত; আসেল
কারিণক নীিতর আবিশয্কতা হল আমােদর বারংবার দৃষ্ট অিভজ্ঞতাজিনত অভয্ােসর ফসল। িহউেমর এই দুিট বক্তবয্
নয্াচারািলজেমর আেলাচনােক এক নতুন মাতৰ্া পৰ্দান কের। তাঁর পূবর্বতর্ী অেনক দাশর্িনেকর রচনােতই নয্াচারািলজেমর
পৰ্কাশ ঘটেলও িতিন তাঁর পূবর্সুরীেদর তুলনায় অেনক স্পষ্টভােব নয্াচারািলজমেক পৰ্কাশ করেত েপেরেছন।

িহউেমর পরবতর্ীেত েযৗিক্তক পৰ্তয্ক্ষবাদী দাশর্িনকরা পৰ্ায় েযন িহউেমর েছেড় যাওয়া সূতৰ্িট ধেরই অগৰ্সর হেয়েছন।
তাঁরা িনেজরাও অবশয্ িহউমেক িনেজেদর েঘািষত পূবর্সুরী িহেসেব সব্ীকার কেরেছন। িকন্তু তাঁেদর আেলাচনা বা িবেশ্লশেণর
ভিঙ্গিট এতাবৎ দাশর্িনকেদর তুলনায় িকিঞ্চৎ িভন্ন ধরেনর। েদকাতর্ েথেক শুরু কের ঊনিবংশ শতেকর েশষ অবিধ জ্ঞানীয়
অনুসন্ধানই দশর্েনর েকন্দৰ্ীয় আেলাচয্ িবষয় িহেসেব গৃহীত হেয়িছল, যা সমগৰ্ দাশর্িনক আেলাচনার কাঠােমািটেক িনধর্ারণ
করত। িকন্তু িবংশ শতেকর পৰ্থম ভােগ (সিঠকভােব বলেত েগেল ১৯২৩ নাগাদ) েযৗিক্তক পৰ্তয্ক্ষবাদী ঘরানার আিবভর্াব
ঘেট, যারা ভাষাগত িবেশ্লষেণর মাধয্ােম দাশর্িনক আেলাচনার কাঠােমািট িনধর্ারণ করেত েচেয়েছন। তাঁরা মেন করেতন
েয, েযেহতু যাবতীয় জ্ঞান ও আেলাচনা ভাষার মাধয্েমই পৰ্কািশত হয়, তাই ভাষার িবেশ্লষণ পৰ্েয়াজন। ভাষায় যিদ
অস্পষ্টতা, দব্য্থর্তার মত আিবলতা থােক, তাহেল েসই ভাষার দব্ারা েকান স্পষ্ট দাশর্িনক আেলাচনা হওয়া অসম্ভব। তাঁরা
পদাথর্িবজ্ঞানেকই আদশর্ শাস্তৰ্ িহেসেব গৰ্হণ কেরিছেলন। তৎকালীন যুেগ পদাথর্িবজ্ঞােনর সাফলয্ ও সবর্জনগৰ্াহয্তা তাঁেদর
অনুপৰ্ািণত কেরিছল িবজ্ঞােনর পেথই দশর্নেক চািলত করেত। এিট করেত িগেয় তাঁরা একিট মানদেণ্ডর পৰ্েয়াজনীয়তা
অনুভব কেরিছেলন যা দশর্েন এখেনা অবিধ সিঞ্চত হেয় থাকা অৈবজ্ঞািনক উপাদানগুিল বজর্েন সাহাযয্ করেব। এই
পযর্ােয় তাঁরা েপেয়িছেলন যাচাইেযাগয্তার নীিতিটেক। যাচাইেযাগয্তার নীিত অনুযায়ী েসই বচনই অথর্পূণর্ যা অিভজ্ঞতার
িভিত্তেত যাচাইেযাগয্। অথর্াৎ অিভজ্ঞতায় েয বচনগুিলেক সতয্ বা িমথয্া িহেসেব যাচাই করা যােব, েসিট অথর্পূণর্; অনয্িদেক
েযিটেক যাচাই করা যােব না, অথর্াৎ সতয্ বা িমথয্া েকােনা েকািটেতই েফলা যােব না, েসিট অথর্হীন এবং তা দাশর্িনক
তত্তব্গঠেনর েক্ষেতৰ্ বজর্নীয়। আিধিবদয্ক বচনগুিলেক েযেহতু অিভজ্ঞতায় যাচাই করা যায় না, এমন িক এমন েকােনা
অিভজ্ঞতািভিত্তক ৈবজ্ঞািনক পিরিস্থিতও িচন্তাগতভােব িনমর্াণ করা যায় না, েয পিরিস্থিতেত েসগুিলেক যাচাই করা যােব,
তাই েসগুিল অবশয্ বজর্নীয়। আসেল েযৗিক্তক পৰ্তয্ক্ষবাদীরা অনুভব কেরিছেলন েয, দশর্ন যিদ অিধিবদয্ার রহসয্ময়তার
ঊেধব্র্ উঠেত না পার্ তাহেল তােক জ্ঞানিবষয়ক চচর্ার অনয্তম শাখা িহেসেব পৰ্িতষ্ঠা করা যােব না। ফেল িহউেমর
ঐিতহয্ অনুসরণ কেরই তারা অিধিবদয্া বজর্নেক অনয্তম গুরুতব্পূণর্ পৰ্কল্প িহেসেব গৰ্হণ কেরিছেলন।

েযৗিক্তক পৰ্তয্ক্ষবাদ বচনেক দুিট েশৰ্ণীেত িবভক্ত কেরিছেলন,- তথয্গত (factual proposition) েযগুিল অিভজ্ঞতায়
যাচাইেযাগয্ এবং আকারগত বচন (formal proposition) েযগুিল আকারগতভােব যাচাইেযাগয্। অথর্াৎ তাঁেদর মেত
সতয্ শতর্িট আেস হয় অিভজ্ঞতায় পৰ্দত্ত বাহয্ জগৎ েথেক অথবা বচেনর অন্তিনর্িহত আকার েথেক। এেক্ষেতৰ্ েখয়াল
রাখেত হেব েয যাচাইেযাগয্তার মানদন্ডিট িকন্তু েকবলমাতৰ্ বচেনর অথর্পূণর্তা িবচােরর মানদণ্ড িহেসেব গৃহীত হেয়েছ তা
নয়, এিট জ্ঞানীয় মানদণ্ডও বেট; অথর্াৎ েকান িবশব্াস জ্ঞান িকনা তার নয্াযয্তা িবচােরর মানদণ্ডও এিট। িকছু িকছু িবশব্াস
িকভােব জ্ঞান হেয় ওেঠ েস পৰ্েশ্নর উত্তর িদেত যাচাইেযাগয্তার মানদন্ড বয্থর্ হয়। পৰ্ািতষ্ঠািনক জ্ঞানতািত্তব্কেদর কােছ
অনয্তম দািয়তব্ িছল সংশয়বাদীেদর উত্তর েদওয়া। সংশয়বাদীরা মেন কেরন বাহয্ জগৎ সমব্েন্ধ আমােদর েকান িনিশ্চত
জ্ঞান সম্ভব নয়। অনয্িদেক জ্ঞানতািত্তব্ক বেলন সিঠক পদ্ধিত অবলমব্ন করেল অবশয্ই িনিশ্চত জ্ঞােন উপনীত হওয়া যায়।
এেক্ষেতৰ্ তাঁরা কােতর্সীয় পৰ্কল্পিটেকই অনুসরণ কেরিছেলন। েদকাতর্ েযমন আন্তর অিভজ্ঞতা েথেকই িনশ্চয়তার অনুসন্ধান
শুরু কেরিছেলন, েতমনই পৰ্ািতষ্ঠািনক জ্ঞানতািত্তব্করাও এমন একিট মানদণ্ড েখাঁজার েচষ্টা কেরেছন যা সব্রূপত পৰ্াক্ িসদ্ধ
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এবং েসজনয্ই িনশ্চয়তার ধারক। েসজনয্ই নয্াযয্তার সব্রূপ ও তার সমসয্া িবষেয় আেলাচনার উপেরই পৰ্ািতষ্ঠািনক
জ্ঞানতািত্তব্ক তােদর যাবতীয় মেনােযাগ নয্াস্ত কেরন।

েযৗিক্তক পৰ্তয্ক্ষবােদর অনয্তম উত্তরসূরী েকায়াইন িকন্তু এই পৰ্েচষ্টার সমােলাচনা কের বেলন জ্ঞানতািত্তব্করা দীঘর্কাল
ধের সংশয়বাদীেদর সন্তুষ্ট করেত চাইেলও েস পৰ্য়াস সাফলয্ লাভ করেত পােরিন। জ্ঞানতেত্তব্র একিট িনিশ্চত িভিত্ত
অনুসন্ধােনর পৰ্য়াস বয্থর্ হেয়েছ। দীঘর্িদন ধের একই বক্তবয্েক পুনিনর্মর্াণ করেত করেত এবং একই সমসয্ার িবিভন্ন
সম্ভাবয্ সমাধান অনুসন্ধান করেত িগেয় জ্ঞানতত্তব্ একিট বদ্ধ জায়গায় আটেক পেড়েছ, তার পৰ্বাহমানতা রুদ্ধ হেয় েগেছ।
এজনয্ই অনয্ধারায় জ্ঞানতািত্তব্ক আেলাচনােক চািলত করা পৰ্েয়াজন যােত তা অবরুদ্ধতা কািটেয় উঠেত পাের। এই নতুন
আেলাচনার পথ িহেসেবই েকায়াইন জ্ঞানততব্ব্েক নয্াচারালাইজ করেত েচেয়েছন অথর্াৎ । িতিন বেলন ‘কীভােব আমােদর
িবশব্াস গঠন করা উিচত’- এর পিরবেতর্ জ্ঞানতািত্তব্কেদর মেনােযাগী হেত হেব ‘বাস্তেব কীভােব িবশব্াস গিঠত হয়’- এই
আেলাচনার ওপর। সংশয়বাদীেদর যিদ েদখােনা যায় েয িকভােব একিট কু্ষদৰ্ সংেবদন তুলনায় বয্াপক জ্ঞানীয় উৎপাদন
ঘটায়, তাহেল হয়েতা সংশয়বাদীেদর সন্তুষ্ট করা যােব অথর্াৎ জ্ঞানতত্তব্ েসই পৰ্াকৃিতক পৰ্িকৰ্য়ািটেক িববৰ্ত করেব েযিট
একিট িবশব্াসেক জ্ঞােনর পযর্ােয় উন্নীত কের। এেক্ষেতৰ্ েয আবিশয্ক পৰ্শ্নিট উঠেব তা হল জ্ঞানতত্তব্ িনঃসেন্দেহ একিট
মূলয্ায়নসূচক শাস্তৰ্। েকায়াইেনর পৰ্স্তাব সব্ীকার করেল তা িববরণমূলক শােস্তৰ্ পিরণত হেব। জ্ঞানতেত্তব্র েকন্দৰ্ীয় আেলাচয্
িবষয় হল ‘জ্ঞান’ যা অবশয্ই মূলয্ায়নসূচক পৰ্তয্য়। ফেল, েকায়াইন এই মূলয্ায়নসূচক পৰ্তয্য়েক েকন্দৰ্ কের কীভােব
িববরণমূলকতার পৰ্স্তাব িদেচ্ছন তা িবস্ময়কর। জ্ঞানতত্তব্েক নয্াচারালাইজ করার পৰ্স্তােব েকায়াইন পৰ্থেমই বেলন েয
জ্ঞানতেত্তব্র েকন্দৰ্ীয় আেলাচয্ িবষয় হল বয্ািক্ত বা জ্ঞাতা (physical human subject); এবং এই জ্ঞাতা কীভােব একিট
সামানয্ উপাদানেক িবসৃ্তত বয্াখয্ায় রূপান্তিরত কের অথর্াৎ সামানয্ ইিন্দৰ্য় সংেবদনেক িকভােব ‘নয্াযয্ সতয্ িবশব্াস’-এ
রূপান্তিরত কের েসই মানিসক পৰ্িকৰ্য়ার িববরণই হল জ্ঞানতত্তব্। অথর্াৎ েকায়াইন পৰ্থেমই জ্ঞানতেত্তব্র েকন্দৰ্ীয় িবষয়
িহেসেব ‘জ্ঞান’ নামক িবমূতর্ পৰ্তয্য়েক অপসারণ কের জ্ঞানতত্তব্েক পৰ্াকৃিতক িবজ্ঞানগুিলর সমপযর্ায়ভুক্ত করেলন। ফেল
জ্ঞানীয় িনমর্াণ হেয় দাঁড়ােলা একিট পৰ্াকৃিতক পৰ্িকৰ্য়া যার িববরণ েদওয়াই হল জ্ঞানতািত্তব্েকর পৰ্ধান কাজ। অথর্াৎ উদ্দীপক
ও পৰ্িতিকৰ্য়ার পারস্পিরক সম্পেকর্র িববরণ েদেব জ্ঞানতত্তব্।। ফেল জ্ঞানতত্তব্ অিনবাযর্ভােব মেনািবজ্ঞােন পযর্বিসত হয়।
এই স্তেরই তীবৰ্ সমােলাচনার সমু্মখীন হেয়েছন েকায়াইন। িতিন বুঝেত পােরন েয নয্াযয্তার পৰ্তয্য়িটেক এভােব বজর্ন
করেল জ্ঞানতত্তব্ িনেজর তাৎপযর্ই হািরেয় েফলেব। ফেল পরবতর্ীকােল িতিন মূলয্ায়নসূচকতা বজর্ন না কের তােকও
নয্াচারালাইজ করেত েচেয়েছন।

এই নয্াচারালাইজ মূলয্ায়নসূচকতা হল জ্ঞাতার িবশব্াসমন্ডলী সােপেক্ষ েকান িবশব্ােসর সঙ্গিতপূণর্তা। েকায়াইেনর
মেত েকান বয্িক্ত তার বয্িক্তগত ইিতহাস সামািজক সাংসৃ্কিতক িশক্ষা অথর্াৎ যাবতীয় গৃহীত িবশব্াস েথেক িবিচ্ছন্ন হেত
পাের না। েস যখন জ্ঞান সংগৰ্েহ অগৰ্সর হয় তখন অিভজ্ঞতার সূচনাপবর্ েথেক ধীের ধীের গেড় ওঠা এই সমস্ত িবশব্াস
তার অবেচতেন অস্পষ্ট বা পৰ্চ্ছন্নভােব িকৰ্য়াশীল থােক। জ্ঞাতার এই িবশব্াসগুিল পরস্পর সংযুক্ত হেয় এমন একিট
বহুমািতৰ্ক জাল গঠন কের েয জ্ঞাতা ঐ জাল েথেক িবিচ্ছন্ন হেয় জ্ঞানীয় পৰ্িকৰ্য়ায় অংশগৰ্হণ করেত পাের না। জ্ঞান
অজর্ন করার মুহূেতর্ ও তােক যাচাই কের েদখার সময়ও তার অবেচতেন এই িবশব্ােসর জাল িবসৃ্তত হেয় থােক। জগত
সম্পেকর্ জ্ঞাতার দৃিষ্টভিঙ্গ, জাগিতক িবষেয়র বয্াখয্া পৰ্দান সবই এই িবশব্ােসর জাল দব্ারা িনধর্ািরত হয়। েয েকান িবশব্াসই
এই িবশব্াসমন্ডলী সােপেক্ষ গৃহীত বা বিজর্ত হয়। েয মানদণ্ডিট এেক্ষেতৰ্ সিকৰ্য় থােক তা হল ৈবজ্ঞািনক সংসিক্তপূণর্তা।
অথর্াৎ, িবশব্াসমন্ডলীেত অনয্ানয্ িবশব্ােসর পাশাপািশ সমকালীন ৈবজ্ঞািনক তত্তব্ সঞ্জাত জ্ঞানগুিলও স্থান পায় এবং এগুিলই
িনধর্ারণ কের েয েকান িবশব্াসিট গৃহীত হেব এবং েকানিট বিজর্ত। এই িবশব্াস মন্ডলী সােপেক্ষ সংসিক্তপূণর্তােকই
েকায়াইন নয্াচারালাইজড মূলয্ায়নসূচকতা বা অিভজ্ঞতািভিত্তক মূলয্ায়নসূচকতা বেলেছন। এবং জ্ঞানতত্তব্ েশষাবিধ এই
অিভজ্ঞতািভিত্তক মূলয্ায়নসূচকতা সােপেক্ষই জ্ঞানীয় পৰ্িকৰ্য়ার পযর্ােলাচনা করেব।

পাশ্চাতয্ দশর্েনর নয্াচারািলজেমর সূপ্ত েসৰ্াত ও েকায়াইেনর সমকালীন দাশর্িনক ভাবনার িমিলত ফসল হেলা
েকায়াইেনর নয্াচারালাইজড জ্ঞানতত্তব্। একদম আিদ যুগ েথেক জ্ঞানীয় পৰ্িকৰ্য়া ও তৎসংকৰ্ান্ত আেলাচনা পদ্ধিতর িবেশষ
পিরবতর্ন েদখা যায় না। েপ্লেটা জ্ঞােনর েয সংজ্ঞা িনধর্ারণ কেরিছেলন দীঘর্িদন দশর্েন েসই সংজ্ঞাই গৃহীত হেয় এেসেছ।
েদকাতর্ পৰ্থম জ্ঞানতেত্তব্র উেদ্দশয্িটেক িচিহ্নত কেরিছেলন,- িনশ্চয়তার অনুসন্ধান। িকন্তু তত্তব্ ও তেথয্র মােঝর েসতুিট
িকভােব িনিমর্ত হেব, বা িনিমর্ত হেত পাের, েস িবষেয় জ্ঞানতািত্তব্করা েকানিদনই খুব একটা িনখুঁত িসদ্ধােন্ত আসেত
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পােরনিন। কান্ট খুব অিভনব পদ্ধিতেত এই দুইেয়র েমলবন্ধন করার েচষ্টা কেরিছেলন িঠকই, িকন্তু তাঁর েসই পৰ্েচষ্টা েশষ
অবিধ আমােদর অেজ্ঞয়বােদর িসদ্ধােন্তর সমু্মখীন কের। আসেল িহউম খুব সিঠকভােবই তত্তব্ ও তেথয্র দূরতব্ অনপনীয়,
তার পৰ্িত আমােদর দৃিষ্ট আকষর্ণ কেরেছন। পরবতর্ীকােল েযৗিক্তক পৰ্তয্ক্ষবাদ েচষ্টা কেরিছল েযভােব িবজ্ঞােন তত্তব্ ও
তথয্ পরস্পেরর পিরপূরক হেয় ওেঠ, েসভােব দাশর্িনক পদ্ধিতর পুনিনর্মর্াণ করেত, যার অিনবাযর্ ফসল হেলা েকায়াইেনর
তত্তব্। েকায়াইন বেলিছেলন জ্ঞানতেত্তব্র মুখয্ উেদ্দশয্ হল িবজ্ঞােনর েযৗিক্তক িভিত্ত পৰ্দান করা, কীভােব তথয্-পৰ্মাণ তেত্তব্র
সেঙ্গ সম্পিকর্ত হয়, তােক নয্াযয্তা পৰ্দান কের, তােক পযর্েবক্ষণ কের তার িববরণ েদওয়া। িকন্তু জ্ঞানতত্তব্ শুধুমাতৰ্
িববরেণ সন্তুষ্ট থাকেত পাের না। মূলয্ায়নসূচকতার েখাঁজ তােক করেতই হয়। েকায়াইেনর বক্তেবয্র অিভনবতব্ এখােনই
েয িতিন ঐ মূলয্ায়নসূচকতার পৰ্তয্য়িটেকই নয্াচারালাইজ করেত েচেয়েছন যােত তত্তব্ ও তেথয্র দূরতব্ অিতকৰ্ময্ হয়।
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Environmental Degradation and Gandhi’s Ethical Concern

Partha Sarkar ∗

Environmental Ethics is defined as the moral relationship between human and the natural en-
vironment. It is an area of environmental philosophy that faces a lot of conflicts due to the
various subdivisions in term of ethical perceptions. it is also a systematic process of protecting
the environment. It includes the whole system of environment comprising of trees, human
beings, animals and every other living on earth. The aim is to maintain a right balance in the
environment and to protect certain species of living beings from total extinction. It was natu-
rally understood that all the lives are interlinked and the great bond of empathy and respect
were established.

When we think of the ancient Indian perspective on environment, we are compelled to think
about the fact that most of the environment related things are expressed in the feminine gender.
the environment itself is called “prakriti” which is a feminine term. The earth is imagined as
mother and all of us are her children. As the mother protects the baby in her womb, similarly
the earth also nurtures the seeds of crops in her soil. The earth is described as mother because
of her feminine qualities of patience, kindness and nourishment. She gives us food, shelter and
everything we need to live. So, we should not consider the environment as the “other”. Thus,
ancient people tried to make a strong bond with nature.

But modern human beings are inclined to believe that they are entitled to cross natural re-
sources easily. They use nature to fulfil their mean agendas. By which they create a dangerous
situation and endanger innocent lives. Human’s ill-treatment towards the environment is not
only drastically altering the ecosystem but also threatening human’s survival. According to
M.K. Gandhi, unlimited wants of modern men are the cause of environmental degradation. the
passion to have more and more at the expense of nature and members of own species and a
lot of others in the system who are less fortunate, is indeed on of the root causes of environ-
mental problems. Recent, Threats of environmental pollution and depletion of non-renewable
resources both are deteriorating ecological balance. As a result, the world is today catastrophic
situation. some environmentalists feel that if the present way continues, there may be no one
to live. So, we have to stop the destruction of mother Earth and we have to protect it otherwise
we are only left with task of postmortem.

To protect the nature, there are several Acts like, the environmental protection Act (1986), the
forest conservation Act (1980), the wildlife protection Act (1972) besides these, NGOs, confer-
ences, etc., but we fail to protect our nature. Therefore, we need to focus not only on judicial
laws and various environment protection acts but also on environmental ethics which can ac-
tually create mass awareness through various scientific and non-scientific methods. Here, I will
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confine myself what is stated in Gandhi’s philosophy of life about environmental awareness as
well as sustainable development. Gandhian principles can serve as a guide to understand the
problem in proper perspective.

Gandhi’s ethical values have much significance today because society is witnessing the degrada-
tion of values. His virtue of self-control is much needed in a materialistic world which is driven
by the desire to achieve and acquire more and more. Present social values have degraded to such
an extent that people do not hesitate to destroy nature and kill someone for the gratification
of their own need.

This paper has been divided into two parts. In first part of the paper, I have proposed to discuss
Gandhi’s critique of modern civilization which is important cause of environmental degradation
and in the second part of my paper, an attempt has been made to discuss Gandhi’s idea of
human harmony with nature which is crucial for balancing environment.

Modern civilization is the cause of miseries of our present life because, it promotes the present
model of development which is unsustainable in nature and is also responsible for the present
environmental crisis. It is true that modern civilization does not respect nature’s needs and a
development which does not respect people’s needs but, threatening human survival. Gandhi
was critical of modern civilization, rapid industrialization, galloping urbanization, consumerism
etc. as they are disturbing right kind of beings.

Industrialization:

Gandhi was opposed to western industrialism blindly because of the associated environmental,
social and economic problems. The main reason was that such industrialism is based on an
assumption that resources are unlimited, which is actually not the case. The biosphere does
not have unlimited capacity to bear the eco-degradation resulting from the unsustainable devel-
opment. While our planet’s resources do not grow, population and wants grow exponentially.
This means that there cannot be unlimited and infinite growth and development with limited
and finite resources. He advocated that we should not become slaves to unlimited desire for
material growth. Modern industrial civilization has changed the whole scenario of the nature.
There is a drastically change in man’s attitude toward nature and environment. Most of people
are in mad rush to exploit nature for their excessive greed. Gandhi was not against industri-
alism but he was opposed to those industrialization which is dehumanizing machine culture.
His systematic study of process and effect of domination of machines led him to conclude that
industrialization is a satanic civilization as it cannot able to promote welfare for the most
numbers of people of the society. If we draw a graph of development of industrial growth and
superimpose it on a graph of parameters that representing environmental degradation, one will
be amazed to see that they are almost similar. So, it can be said that industrial development
one of important cause of environmental degradation. Gandhi was not against the industrialism
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but modern industrialization. He advocated village industries which are always less like to be
harmful to the natural environment.

Urbanization:

Rapid industrialization throughout the world has promoted a high rate of urbanization. Gandhi
was against the craze of urbanization. The present unchecked and unplanned urbanization has
brought it all the vices of the city life, including tremendous pressure on the environment.
Gandhi regarded city-life as the center of vices and exploitation where the condition of workers
is miserable and workers work as a slave. They are physically, psychologically and economically
exploited. Gandhi was in favour of the revival of village communities. In his opinion, Indian
villages have produced and supplied to the town and cities all their wants. But the cities have
impoverished villages by dumping cheap and shoddy goods from foreign land. Gandhi wanted
to establish healthy and moral relationship between city and village life. Gandhi regarded India
as the inheritor of rural civilization. It cannot be uprooted and substituted for an urban civi-
lization. Thus, Gandhi was in favour of village life. This, Gandhian thought, not only suited
best to India’s needs but was also more eco-friendly.

Modern civilization and Consumerism:

Gandhi understood that the problems of environment that we face today only symptoms of
modern civilization. Gandhi all along his life advocated for simple living, highly thinking and
curbing of wants. Western materialism is based on maximum production and maximum con-
sumption. This attitude of life leads to consumerism. It is based on capital-oriented mood
of production, multiplication of wants, desires and expectations where tradition, culture and
morality are missing. As a result, human beings are inclined to believe that they are entitled
to cross natural resources easily. They use nature to fulfill their mean agendas. By which they
create dangerous situation and endanger innocent lives. Gandhi was against such consumerism
as it affected human life as well as nature. M.K. Gandhi once said, “the earth provides enough
to satisfy everyone’s needs but not any one’s greed”. These lines of M.K. Gandhi reflect upon
how human behaviour destroy natural resources and how a sustainable way of living is the need
of the hour. Gandhian trusteeship holds relevant in the current scenario as people live lavish
life-style and destroy the natural resources recklessly indebting future generations.

Technology:

Modern technology is used to multiple production, cost reduction, atomization and replac-
ing human labour. Besides environmental pollution, nuclear and other hazard, mental tension,
violence, crime all are the direct result of technology. Gandhi was against this kind of technol-
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ogy. But he favoured those technology which promote maximum benefit of maximum number
of people and do not promote environmental degradation.

Gandhi draws our attention to the need of environmental protection and to guard against
the abuse of the natural resources. As our mindless destruction of natural resources is alarm-
ing. Gandhi encourages to rethink about our inadequate and risky development model putting
too much stress on economic prosperity.

Gandhi’s idea of human harmony with nature:

he had profound concern for nature and all living beings including plants and animals. He
led a life which was essentially non- violent and giving due respect to nature and its creations.
According to him, trees and living beings are just like us. They live and breathe, feed and drink
as we do and like us, they need sleep also. He said, we should feel a more living bond between
ourselves and rest of animate creations.”

Gandhi’s philosophy of life provides environmental awareness, sustainable development which
are symbiotic with nature. Gandhian environmental ethics comes from philosophy of worldview
that is totally depends on his own principle non-violence. Gandhi’s vision of life call for appli-
cation of truth and non-violence in all walks of life. He said, “non-violence is not a garment
to be put on and off all will, its seat is in the heart and must be inseparable part of our very
being”. Non- violence is not merely a ‘live and let live’, formula, but it involves a principle of
‘live and help other to live’ and these “other” should include human beings, animal and nature.
Gandhi visualized a non-violent economic order based on equality and justice. He advocated
a simple life which fulfils basic necessities of life and is in tune with nature. Gandhi’s non-
violent economic ideas revolved around Swadeshi and khadi. Khadi is not a piece of cloth but
it is a symbol of decentralization of production and distribution. It stands for a non- violent
life style.

According to him, human existence is a unified whole. He believed in the unity and oneness
of all life and its interconnects. As he followed and believed on advaitabad of Shankaracharya.
So, he believed in the essential unity of man as well as every creature.

Unity and oneness are the essence of Sarvodaya ideology which can be considered as the un-
derpinning of deep environmental philosophy. Gandhi’s philosophy of Sarvodaya is based on
the principle of the wellbeing of all human as well as sentient beings. Gandhi wrote in his
Autobiography “to see the universal and all-pervading spirit of the truth face to face, one must
be able to love the meanest creation as oneself.” Gandhi states that if one able to see truth or
non- violence, he/ she must able to love to all creations as himself/herself.

Sarvodaya society is free from undue exploitation of nature as, in this society everyone has
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to perform to lead an ideal life in the tune with nature trying to return whatever he/she takes
from nature. Gandhi said, everyone should use natural resources with the sense of Aparigraha
for the common welfare of the people. Aparigraha is a concept of Jaina philosophy which used
Gandhi in his own philosophy, means to take what you require for your legitimate needs, one
should not take a single thing from the nature still it is actually required. He also made a
conscious effort to use the resources of nature to the bare minimum in an attempt to conserve
natural resources. His attitude was that one should not take even a single thing from nature
when it is not actually required. The application of Gandhian principles will allow human be-
ings to satisfy their basic needs without harming interests of fellow beings and nature. Gandhi
stated that “the earth provides enough to satisfy every man’s need but not for every man’s
greed”. By this line, Gandhi reminds us that man cannot infinitely exploit nature to satisfy
his/her ultimate wants. men should live with simple and harmony with nature. The envi-
ronmental wisdom of Gandhi is ingrained in this mantra. He lived a life which was in tune
with environment and he was placed a life-style before humanity which was in tune with nature.

“Yojana” is another important idea of Gandhian ethics that promote free from undue ex-
ploitation of nature. According to Gandhi, “yojana” means an act directed to the welfare of
others, done without desiring any return for it, whether of a temporal or a spiritual nature.
Yojana is not merely engagement in bodily labour but it gives an opportunity for an individual
to repay the debt one owned to the society. In conclusion, although Gandhi’s ideas on mod-
ern civilization were futuristic, already there has begun serious thinking on these issues in the
Western. It has also become clear that as long as we blindly follow the pattern of unsustainable
development set by the Western civilization, the very future of the human race is in danger.
modern civilization has changed the whole scenario of the nature. Last two-decade climate has
been changed dramatically so, we have to stop the destruction of nature otherwise, we cannot
survive in the planet earth. I, think Gandhian principles can help us to make a balancing
environment.
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