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ABSTRACT

In this work, density functional theory (Dm) combined with the finite field (FF)

method has been adopted to study the molecular structuri, vibrational

assignments and nonlinear oPtical (NLO) ProPerties of borazine' The geometrical

parameters, vibrational frequencies and NLO ProPerties have been obtained at

B3LYP/6-31|++G** Ievel of theory. The optimized geometries and vibrational

frequencies for borazine are in excellent agreement with the available

experimental determinations. The B-N stretching mode observed is the most

inrense vibrational mode for borazine. The NLO properties of borazine have been

investigated by using finite field method. The p and y values are calculated at field

srrength of 0.006 a.u. for borazine using different methods and different basis sets.

Ke)rwords : Borazine, Vibrational sPectra, Finite field method, NLO properties.

I. INIRODUCTION

Molecules are the promising materials for the

development of photonic devices. This is due to the

fact that they have large nonlinear optical (NLO)

response with an applied field [1-3]' First and second

hyperpolorizabilkies of molecules are the origin of

macroscopic second and third nonlinear optical

response of molecules to the applied field. The

possible applications of the NLO materials are in the

development of photonic devices, oPtical processing,

optical storage of data/images, optically based

computers and telecommunication systems etc. [4-13].

Extensive efforts have been made to understand the

NLO proBerties of donor-acceptor tyPe molecules

with 
"o!4ug"ted 

chain in between t14-201.

Theoretical prediction of NLO ProPerties of molecules

and their suitability for the photonic applications can

be tested with the help of quantum chemical methods.

Once a suitable material is found with high NLO

properties, one can go for its synthesis.

Borazine, the inorganic analogue of benzene, can be

obtained by replacing each carbon with alternating

boron and nitrogen atom. Borazine has been known

for more than 30 years.

The inorganic analogue of benzene is the borazine

which can be obtained by replacing each carbon with

alternating boron and nitrogen atom. Borazine is

more reactive than the prototype of aromatic systems'

The vibrational spectrum of borazine was examined

by Niedenzu et al. using isotropically labeled
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derivatives and identified the two B-N ring vibrations

at 1465 and 1406 cm 1.[21] ]ohnson and Zoellner

have investigated the novel conformers of smallest

possible borazine-fused Cyclacenes, Cyclo-BN-

anthracene and Cyclo-BN-tetracene using Hartree-

Fock and density functional theory and determined

their structure and properties.[22] Erkoc has used the

semiempirical molecular orbital seU consistent field

calculations at AMl level within RHF formulation for

the investigation of structure and electronic

properties of borazine cyclacenes and found that the

structure becomes more exothermil with an increase

in number of borazine rings in th[ areniod belt'[23]

The evidence for the ionic nature of B-N bond has

been provided by Shen et.al' by studying the

electronic structure, geometries and aromacity of

borazine and its fused ring derivatives using density

functional theory.[24] The substituent effect on

molecular geometry and aromacity of the symmetric

B-trisubstituted borazine was studied by Miao et'al'

and found that the electron withdrawing substituents

have shortened the B-N bonds, decrease the ZB-N-B

and increases IN-B-N whereas for the electron

donating substituents the opposite is true'[25] Ab

initio and SCF calculations have been performed by

Byod et.al. for benzene, s-triazine, borazine and

boraxine.[26] They found that the delocalization of

the fl-electrons decreased and the polarity of ring

bonds increased by substantially as the atoms in the

ring become more dissimilar. The aromacities

between the carbon cyclacene and borazine cyclacene

have been compared by Yang te.al. using ab initio and

density functional theory calculations. [27]

The aim of this work is to study the molecular

structure, vibrational assignment and nonlinear

optical properties of borazine using density functional

theory method.

II. METHODB

The Density Functional Theory (DFI) with B3LYP

exchange and correlation functional has been used for

the optimization of borazine. We have used amino

groups as a donor and -NOz' -C=N, -COCI and -NMez

groups as accePtors. These molecules are optimized at

B3LYP/5-311++G** level of theory' The geometrical

parameters of borazine at this level are compared

with the available experimental determinatisls'[a1l

The vibrational frequencies are also obtained at the

same level of theory. A scaling factor of 0'97 has been

used for the vibrational frequencies' The vibrational

frequencies of borazine are compared with the

available experimental determinations'ls] The static

hyperpotarizabilities p and y are calculated using the

Finite-Field method.tasl The field is applied either in

X, Y or Z direction. The stable hyperpolarizabilities

are obtained using different field strengths to avoid

numerical instability. The static hyperpolarizabilities

p and y are also obtained for various methods and

basis sets for the fixed field strength' Time dependent

density functional theory (TDDFT) method has been

used to obtain the absorption sPectra of the molecules'

All the calculations are carried out using Gaussian 03

suit of programme.[28]

III.RESUIJS AI.ID DISCUSSION

The optimized structures of borazine at B3LYP/6-

311++G** Ievel are shown in fig'l and their

geometrical Parameters are rePresented in Table 1

alongwith the available experimental values for

borazine. Al1 the calculated geometrical Parameters

for borazine are in excellent agreement with the

available experimental determinations'[26] The

calculated bond length of B-N is elongated by 0'009'

0.009, 0.011 and 0.005 A for NOz, C=N, COC1 and

NMez as acceptor groups respectively in borazine

with NHz as donor. The B-H bond length is shortened

by 0.011,0.006, 0.01 and 0.002 A for NOz, C=N, COCI

and NMez as accePtors in borazine with NHz as donor'

There is almost no change in the N-H bond length in

International Journal of Scientific Research in Science and Technology (www.ijsrst.com) | Volume 8 | Issue 5

()

()



vinayak P. Deshmukh Int I Sci Res sci & Technol. September-october-2021, 8 (5) : 102-107

borazine upon donor and acceptor substitution' The

C=N bond length in NHz-B-CN is 1.15 A whereas C-

Cl, C-O bond lengths are 1'82, 1'18 A resPectively in

NHrB-COCI. As can be seen N-B-N angle is

decreased by 1.1 and 0.3' in NHz-B-NOz and NHz-B-

CN respectively than the borazine. B-N-B angle is

increased by 1.1 and 0.3" in NHz-B-NOz and NHrB-

CN respectively than the borazine. H-B-N angle is

increased by 0.4'in NHz-B-NOz and decreased by 0'2,

0.5 and 0.4'in NHz-B-CN, NHz-B-COC1 and NHz-B-

NMez respectively than the borazine. All H-N-B

angles are decreased by 0.9, 0-7,0'8 and 0'2'

respectively in NOz, C=N, COCI and NMez as

acceptors in borazines than the borazine' The

calculated dipole moments are listed in Table 1' The

dipole moment of borazine is close to zero whereas

the substituted borazines have large dipole moment'

Infrared specuxa

The calculated and experimental vibrational

frequencies for borazine are in excellent agreement'

Comparative vibrational sPectra of borazine is shown

in fig. 2. As can be seen from Fig. 2, the vibrational

spectra of borazine has three vibrational modes of

significant IR intensity. The most intense mode is the

B-N stretching mode observed at 1435 cm-t which is

in close agreement with the experimental value of

1456 cm-1. Other than this, the B-H stretching and N-

H & B-H out-of-plane stretching modes are the

second and third intense modes respectively appeared

at 2533 and 905 cm-1. These two modes are also in

close agreement with the experimental determination

of 2520 and927 cm-l respectively. Also' the N-H out-

of-plane stretching and N-H stretching modes are also

intense and appeared at 703 and 3521 cm-1

resPectively.

v

0

Figure 2.

10fi| 2000
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Table 1 Optimized geometries for borazine at

B3LYP/6-3 1 1 ++G** leve1 alongwith experimental

values. Bond lengths in A, angle in degrees and dipole

moment in debYe.

Parameters E*pt.. Borazine

(B3N3H6)

B-N 1.436 t0.004 1.431

B-H 1.258 t0.020 1.191

N-H 1.050 t0.020 1.008

<N-B-N 117.7 +2.0 t77.0

<B-N-B 121, 1 t2.O t22.9

<H-B-N t21.4

<H.N-B 118.5

Dipole moment 0.01D

Abbreviation: B- BeNsHe 'Experimental values from

ref [26].

Nonlinear Optical ProPerties

The static hyperpolarizabilities (p and y) have been

calculated by using energy based equations' We have

used the finite field method, for obtaining the

hyperpolarizabilities. First we applied different field

strengths to calculate p and y and to avoid numerical

instability. Since the finite field equations are
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sensitive to the precision in the energy calculations.
We have also used B and y for various methods and
basis sets. The optimized srructures at B3Lyp/6-
311++G** level of theory is used fo, F and y
calculations since at this level of theory, the
geometrical parameters and vibrational frequencies
for borazine are in excellent agreement with the
available experimental determinations. To obtain p
and y using various basis sets and methods, the field
strength is kept fixed. We have applied field either in
X, Y or Z direction to srudy the hyperpolarizabilities
by applying the field in different direction.

Figure 3 shows the variation of p and y with field
strengths for borazine. Borazine show numerically
stable hypeqpolarizability abour field strength of
0.006 a.u. applied either in X, y or Z direction.
Therefore for the calculation of B and y using various
methods and basis sets, the field strength of 0.006 a.u.
is used applied in X direction since application of field
in X direction gives higher B and y than y or Z
direction.

Figure 4 shows the variation of p and y for borazine
obtained using different methods and basis sets with
the field of 0.006 a.u. applied in X-direction. In the
Fig. 4 when diffrrse function are added ro the 6-3llc
basis set, the magnitude of p and y obtained using
different methods changes significantly. The
magnitude of B is higher where there is no inclusion
of diffuse function in the basis set. The values of p
obtained using MP2 are slightly higher than the DFT
method. The correlation effect by the Mp2 method
increases the p at the HF level. The p values using
DFT with different exchange and correlation
functional viz. PBEIPBE, PBEPBE, B3pW9l and
BLYP are nearly equal for all the basis sets with the
same method. As seen in Fig. a(b) when diffuse
functions are added to the split valence triple zeta
basis set (6-311G), the magnitude of y obtained using
different merhods changes significantly. The y
obtained by adding diffuse and polarization functions

to the 5-311G basis sets are found to be higher rhan
those with the 6-311G basis set for all the methods

used here. The correlation effect by the Mp2 and DFT
method increases the y at the HF level. For both p as

well as y, the basis set effects are more than the
methods.
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IV.CONCII'SION

We have performed DFT calculations for the study of

first and second hyperpolarizabilities (p and y) of

borazine. The optimized geometries and vibrational

frequencies for borazine are in excellent agreement

with the available experimental determinations. The

B-N stretching mode observed is the most intense

vibrational mode for borazine molecule and is in the

excellent agreement with the experimental

determinations. The substituent effect on NLO

properties ofborazine has been investigated by using

finite fietd method. Th" F and y values are calculated

at field strength of 0.006 a.u. for borazine using

different methods and different basis sets. The NOz as

acceptor and NHz as donor gives highest p and y

values among the substituents used here at

B3lYP/aug-cc-pvdz level of theory. A large change in

dipole moment is observed upon donor-acceptor

substitution in borazine.
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TRTAMTNO-2, 4, 6-TRINITROBENZENE (TATB) USING
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Abstract: Vibrational and nonlinear optical properties of 1,3,5-Triamino-2,4,6-Trinitrobenzene

(TATB) have been investigated using quantum chemical methods. The Finite-Field approach has been

used to obtain the static first and second hyperpolarizability components (B and y) by applying field either

in X, Y or Z direction. The geometries of TATB are optimized using quantum chemical methods with

different exchange and correlation. The geometrical parameters and vibrational frequencies obtained at

B3LP16-311++G** level are in excellent agreement with the experimental determinations.

Keylrards: TATB, nonlinear optical properties, finite field method, Quantum chemical methods,
properties of a material and its suitability for photonic
applications.
TATB, a 1,3,5-triamino-2,4,6-trinitro substituted

benzene, is a high energy material and has attracted

substantial interest recently due to .its stability under

thermal, irnpact or shock initiation conditions and may
have high NLO properties [27-42]. Due to variotts
cornpeting eff-ects strch as electron transfer between

amino and nitro group, hydrogen bonding between these

groups and sterric effect, it is difficult to determine the

structure of TATB 134-36,431. Both planar as well as

nonplanar structures of TATB are suggested. Planar
structure of TATB, predicted by X-ray crystallographic
study, has been confirmed using Hartree-Fock and Local
density functional methods 143,441. Voigt-Martin et. al.

have reinvestigated the structure of TATB using electron

diffraction, high resolution imaging, simulation of
electron patterns and images and packing energy
calculations [30]. Several theoretical studies have also

been performed which have focused largely on push-pull
and./or steric efl'ects to determine the molecular structure
of TATB [34,36,431. Roszak et. al. have studied the
molecular structure of TATB monomer and dimer using
MP2 and Density Functional Theory (DFT) rnethod with
different exchange and correlation fttnctionals and

various basis sets [32]. Gee et. al. have presented all-
atom tbrce field for TATB using high level ab initio
single point energy calculations of TATB dimmers [45].
The aim of this work is to study TATB molecule

at various levels to obtain vibrations and nonlinear

1. INrnooucrroN
1,3,5 -Triamin o-2,4,6 -trinitrobenzene (TATB) is an

important molecular crystal widely used in high-
performance energetic applications. Nonlinear optical
(NLO) materials have attracted much interest because

of their potential applications in optoelectronic
technology. In particular organic molecules are very
suitable in this field owing to their fast electronic
responses to external stimuli, ease and flexibility of
chemical design, lightweighting materials, good
processability in devices, etc.[] In this context, two-
dimensional (2D) octopolar molecules, with 1,3,5-
triamino2,4,6-trinitrobenzene (TATB) being the

prototypical example, are shown to exhibit second-
order NLO features similar to those of their one-
dimensional (lD) D-n-A dipolar homologues,
overcoming their intrinsic limitations.[2]

Several efforts have been made to understand
the NLO properties of organic molecules for the last two
decades [3-12]. NLO properties are important fbr the
development of photonic devices, optically based

computers, optically based telecommunication systems,
and other applications such as optical processing and
storage of data/images etc. Several studies have been

performed on donor-acceptor type molecules with
conjugated chain in between and their NLO properties

!3-191. Theoretical methods such as quantum chemical
methods play an impoftant role fbr the prediction of NLO

Deshmukh V.P. 66
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optical properties at diffbrent level of theory.
2. Computational details

. Geometry optimizations were caried ont using
Gayssia.n suit ofprograml22l. Th" s"o;;;i;; orrare
molecule have optimized using 

-q,runtu*- 
ctiemical

methods with <Jifferent basis sj dii ;ih B3Lyp,B3PW9t and pBEpBE exchange ana corretationfunctionals have b"a used to. the geometry
optimization of TATB molecule. Ur_i thesecalculations we decided the level of tn"o.y-'it *t i"tTATB motecute show rhe lowesr 

";;; lnd theminimum energy structure. These minirium energy
structures are then used to calculate NLO properties ofTATB at various levels of theory. r- -r-

3. Rnsulrs AND DrscussroN
We first optimized the geometries of TATB molecule

at diffbrent levels to obtain the lowest ene.gy ,i*.tu.".
We have used DFT method with ditferent 

"ill-g" uracorrelation fllnctionals. It is found ,tui tto-fefs
molecule shows rhe lowest energy ,i 

-eirvflo_

: 
, , **S:: tevel among different tevejs of theor'i"s ured

l..rl_rabte I represents bond lengths and angles forTATB ar different levels used ["r. ;i;;;:th theexperimental determinations 
I I 7].

stable hyperporizabilities. The geometries of TATB
optimized at B3LYP/6-31 l++6'r*- 1"uel have be", ured
here since at this level of theory TaTA molecrl" sho*,
the lowest energy among different tevets used here. Oncethe suitable field srrength is decided io p..r"nt ti,.numerical instability, we then obtained
hyperporizabilities of TATB using ditferent methods and
bas.is sets. Figure 2(a) and 2(b) ,iom tt,lru.iutlon ofB
and y respectively of TATB *im n"ta strengths applied
either in X, y or Z direction uring tfr. ?inite_Field
method. In Fig.2, the hyperpolariziAility vaiues aftercertain field strength are the large negative ,raiues wtricn
are not.shown in Fig. 2. We have shown only positive
values in fiq 1 Figure 2 shows thar the nelessity ofapplying different field strengths in ortler to avoi<t the
numerical instability. From Figure 2, it canbe sai<I thatTATB molecule shows nume.ical shble
hyperporizabilities at a lertlin range of neiO st."ngtf,
applied either in X, y or Z directionlTf,.r"for" we have
chosen field. strength of 0.00g a.u. t; .ul.oirr. ,t.
nyperponzabilities of TATB using ditferent methods and
basis sets. We have obtained h;.{po;;;iiiti., u.togdifferent levels of theory in uaAiiion to S3fVplO_3l l++6r.* level with fieldstrength of 0.00g u.u. uppfi"Aeither in X, y or Z direct[n. We can' consiclerhyperporizabilities obtained at B3lyp/i_:fl**c.-
level as the reference since at this levei oi ti*ry tfr"TATB molecule show the lowest 

"r".gy, 
g.o-rn.t.i"ut

parameters and vibrational frequencie, ui" L excellent
agreement with the experimental determinations.

Tlble 
1..^jeometrical parameters for TATB obtaineduslng dlllerent methods with 6_3 ll++G** basis setalongwith experimental values. Bond lengths i",iA unaangles in degree. Fig. 2 Variation of B and y for TATB with fieldstrength at 83LYP/6-3 I I++6,r'r ;"u.1.

. The B values are zero irrespective ofthe level oftheory and direction in the appliea nela-.- Ho'*"u., 7values are nonzero for TATB as fan Ue s"en f.lm fig :Figure 3 shows the variation of y of i;iB ottuin"a
using different methods and basis ,.t, *ilf, fi"fA"rt."rgti,
of 0.008 a.u. applied either in X, y or Z ,1i..;;;;.

Bond
length,/anglc

83LYP B3 PWgl PBEPBE HF Expt. *

C-C L395 t.392 1.400 l.3tt6 1.397a
C-H 1.084 I _0E5 t.092 t.075 l. 102,

c-N (c-
NH:)

1.327 t.323 1.333 1.325 1.3 l4

c-N (c-
NO:)

1.436 1.430 1.439 t.140 1.419

N-O 1.242 t.237 1.256 t.194 t.243

<C.C.C 120 20 120 120
20 120 t20

Y:,Y"u rc,6-3^ll+G, 6-3ll+6x, 6_311++6*, 6_, 6-3ll++6** withditlerent methods to obrain NLo ;.;p;;i., i rere.
Y: -hly" 

applied Finite -Field of aiirt .Jrt rt..rr"*,n .,,n".in X, Y or Z direoion for the TaiB-_"1.r"i. i" O*ia"the suitable Iield srrength in order r. 
"Ui.irli."r,i_*i.rl

{5
.1.0

oooo 062 ou ooc ouJ-d,o-iii
l*B(. u I
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NLO properties of TATB molecule are studied
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direction. TATB shows zero B values irrespective of the

applied field direction. There is no large change in B
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correlation functionals' The optirnized geornetries

obtained at B3LYP/6-3 I l++G** level of theory are in

excellent agreement with the experimental

determinations.
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email: dvinayaka@ gmail.com

The history of Indian Freedom Struggle would be incomplete without mentioning the

contributions of women. The sacrifice made by the women of India will occupy the foremost place.

They fought with true spirit and undaunted courage and faced various tortures, exploitations and

hardships to ea.rn us freedom. The role of Indian women freedom fighters in the journey of freedom

struggle. Everyone speaks about the prominent role played by the male freedom fighter. However,

without female freedom fighters achieving Independent India would remain a dream. From being

considered as second citizens, being victims of domestic violence, uneducated population, practicing

sati system tb transforming themselves into great freedom fighter leaders has remained unknown to a

lot of people. Indian women have played an impactful role in this journey from being part of the non-

cooperation movement to practicing satyagraha and promoting Khadi and picketing up of liquor

shops. Their participation in all the freedom struggle is significant and respectful.

Keywords: Indian women, Freedom struggle, Independent India Women movement

Introduction:
The history of Indian Freedom Struggle would be incomplete without mentioning the

contributions of women. The sacrifice made by the women of India will occupy the foremost place.

They fought with true spirit and undaunted courage and faced various tortures, exploitations and

hardships to eaflx us fieedom.

When most of the men freedom fighters were in prison the women came forward and took

charge of the struggle. The list of great women whose names have gone down in history fbr their

dedication and undying devotion to the service of India is a long one.

Woman's participation in India's freedom struggle began as early as in1817 .Bhima Bai

Holkar fought bravely against the British colonel Malcolm and defeated him in guerilla warfare.

Many women including Rani Channama of Kittur, Rani Begam Hazrat Mahal of Avadh fought

against British East India company in the 19th century; 3O years before the "First War of

lndependence 1857"

The role played by women in the War of Independence (the Great Revolt) of 1857 was

creditable and invitecl the admiration even leaders of the Revolt. Rani of Ramgarh, Rani Jindan Kaur,

Rani Tace Bai, Baiza Bai, Chauhan Rani, Tapasvini Maharani.daringly led their troops into the

battlefield.
Rani Lakshmi Bai of Jhansi whose heroism and superb leadership laid an outstanding

example of real patriotism .Indian women who joined the national movement belonged to educated

and liberal families, as well as those from the rural areas and from all walk of life, all castes, religions

and communities.

Sarojini Naidu, Kasturba Gandhi, Vijayalakmi Pundit and Annie Bezant in the 20th century

are the names which are remembered even today for their singular contribution both in battlefield and

in political field.

Let us elucidate the role of Indian women who participated in the tieedom struggle against

British East India Company and British Empire and made great and rich contributions in various

ways.

Vinayak P. Deshmukh

Abstract:
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Research Methodology:

*,'.I"b

For the purpose of this exploration, I have used a amalgamation of two of the archetypicalsocial sciences research tools application -as they are authentic and brilliant method to assemblestatistics fiom multiple appellant in an methodical and convenient way. euestion was asked to theparents and their children, survey' interviews -consisting of several interrogation which weredispersed among representative of each contender group and eualitative analysis to congregateextensive perception of the stumbling block.
Result and Discussions:

woman's participation in India's freedom stluggle began as early as in 1gl7.Bhima BayHolkar fought bravely against the British colonel tvtatcoim and defeated him in guerrilla warefare.Rani Lakshmi Bai of Jhansi whose heroism and superb leadership laid on outstanding example of realpatriotism' Sarojini Naidu, Kasturba Gandhi , vuuy Lakshmi pundit ,Annie Besant erc. in rhe 20thcentury are the names which are remembered even today for their singular contribution both inbattlefield and in political field.
Bhima Bai Holkar

women's participation in the freedom struggle began as early as lg17 when BhIma BaiHolkar fought against the British colonel Malcolm ana a a"r"ated him in guer.rilla warfare .At a very

,T'i1"fl:t-t 
for our motherland when the British Easr Inctia Company *ui fur, expanding its empire

when Tipu sultan had been elimin ated(1799),the proud Marathas had been humbled(1815)'chenamma the widowed queen of Raja Malla sarja frustrated the machinations of British toannex her kingdom Kittore ,a tiny principality in the present Belgaum District of Karnataka. shefought against the mighty British army and scored initial success.
Rani Lakshmi Bai

Rani of Jhansi Rani Lakshmi Bai whose heroism and superb readership laid an outstandingexample tbr all tuture generations of women fieedom tighters, Married to Gangadhar Rao head of thestate of Jhansi' She was not allowed to adopt a successor after his death by the British. and Jhansi wasannexed' with the outbreak of the Revolt she became determined to fight back. She used to go intothe battlefield dressed as a man. Holding the reins of their horse in her mouth she used the sworcl withboth hands' Under her leadership the Rani's troops showed undaunted courage and returned shot forshot.

considered by the British as the best and bravest military leader of rebels this sparklingessence of courage died a hero's death in the battlefield. The first name that comes to the mind is thatof famous Rani Lakshmi Bai of Jhansi. Dressed in the men's clothes, she led her soldiers to waragainst the British' Even her enemies admired her courage and daring .She fought valiantly anclalthough beaten she refused to surrender and fell u, , *u.rio, should, fighting the enemy to the last.Her remarkable courage inspired many men and women, fighting the enemy to the last. Herremarkable courage inspired many men and women in India to rise against the foreign rule.Begam HazratMahal
Begam Hazrat Mahal was a great Indian freeclom-fighter who played a major role duringIndia's First war of Independence. She was also known as a"!u^ of Awadh and the wife of Nawabwajid Ali shah' ruler of Lucknow. she led a band of he*upp*r.r, against the British, and was evenable to seize the control of Lucknow. she worked in closed association with other leaders of theIndia's First war of Independence, including Nana sahib. Begum was not only a strategist but alsofought on the battlefield' when the forces under the command or ti,. g.itirh re-captured Lucknow andmost of the part of Awadh, she was fbrced to retreat. when her fbrces lost ground, she fled Awadh
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and organized soldiers again in other places. She turned down all offers of amnesty and allowances by
the British rulers. Finally, she 3 took refuge in an asylum in Nepal, where she died in the year
1879.To acknowledge her endless eflbrts in tighting fbr the fieedom of country, the Govemment of
India issued a stamp on l0th May 1984.
Madam Cama

Madam Cama fbught for the fieedom of the country till the last in her own way, and helped
many revolutionaries with money and materials. She unfurled the first National Flag at the
International Socialist Conf-erence in Stuttgart (Germany) in 1907.She declared "The tlag is of Indian
Independence! Behold it is born! It has been made sacred by the blood of young Indians who
sacrificed their lives. I call upon you, gentlemen to rise and salute this flag of Indian Independence. In
the name of this flag, I appeal to lovers of freedom all over the world to support this flag. ..A 

thousand
representatives from several countries were attended. She travelled a lot of places including America
and propagates Americans about Indians struggling for Independence.
Annie Besant

Annie Besant an Irish Lady the leader of the Theosophical Society joined the Indian National
Congress and gave it a new direction. She was the first women president of the congress and gave a
powerful lead.to Women's movement in India. She soon became a leading labour organizer, strike
leader and reformer. She also became involved in Inclian Nationalism and in1916 established the
Indian Home Rule League of which she became President. She started a newspaper, ..New India,,,
critized British rule and was jailed for sedition. She got involved in Political and educational activities
and set up a number of schools and colleges, the most important of which was Central Hindu College
and School in Banaras which she started in 1913.
Sarojini Naidu

Sarojini Naidu had known as "Ccuckoo of India". She was a distinguished poet; renowned
freedom fighter. Her father was principal in Nizam College. At that time Nizam was not in favour of
Women's education, hence Sarojini was sent to Mafuas for schooling .She topped the matriculation
examination at the age of twelve. She met English authors Arthur Simon and Edmond Gausse. It was
Gausse who convinced Sarojini to stick to Indian themes-India's great mollntains, rivers, temples,
social milieu, to express her poetry.

Sarojini Naidu was elected as a president of Indian National Congress. Dramatic meeting with
another respected leader of time, Gokhle, in 1906 was to change her life forever. His response to her
fiery speech brought into her life the impact of a visionary who saw in her oratory and brilliance a
leader of the future. The period from 1917 to 1919 was the most dynamic phase of Sarojini's career.
During this time, she campaigned for the Montagu Chelmsford Reforms, the Khilafat issue, the
draconian Rowlett Act and the Satyagraha. When Gandhi launched the Civil Disobedience
Movement, She proved a faithful lieutenant. With great courage she quellecl the rotors, sold
proscribed literature, and addressed frenzied meetings on the carnage at Jallianwala Bag in Amritsar.
In 1930 when Mahatma Gandhi chose her to lead the salt Satyagraha the stories of her courage
became legion.

After Gandhi's arrest she had prepared 2,000 volunteers under the scorching sun to raid the
Dahrsana Salt Works, while the police faced them half a mile up the road with rifle, lathis(canes) are
steel tipped clubs. The Volunteers wildly cheered when she shook off the arm of the British police
officer who came to arrest her and marched proudly to the barbed wire in full force and she came
under the influence of Gopalkrishna Gokhale and Gandhi.Gokhale advised her to spare all her energy
and talents for the nation's cause. She gave up writing poetry and fully devoted herself to
emancipation of women, education, Hindu-Muslim unity etc. She became a lbllower of Gandhi and
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Vijay Lakshmi pandit
vijay Lakshmi Pandit is a daughter of Motilal Nehru, were the president of congress andbrother of Jawaharlal Nehru, India's first Prime Minister. She was inspired by Rani Lakshmi Bai ofJhansi and impressed by Sarojini Naidu' She entered the Non co-operation Morement to fight againstthe British rule' vijay Lakshmi representecl India in many of the conferences abroad. She attendednumerous public lectures and challenged the British dominated deregate,s rights to represent Indiathe,ein' She was a great fighter and took parts in many of the freedom movement. she was arrestedin1932 and sentenced to one year's rigorous imprisonment. she was arrested in rg4oand yet againduring the euit India Movementinlg42

Indira Gandhi
Indira Gandhi was a most remarkable woman in Modern India. She became a member ofIndian National Congress inl938.soon after her return to India in March 1941, she plunged intopolitical activity' Her public activity entered a new phase with India's Independence inl947.she tookover the responsibility of running the Prime Minisier's House. The congress, which had been herpolitical home ever since her childhood, soon drew her into leading political roles, first as a memberof the Congress working committee in 1955 and Iater as a member of the centrar parriamentaryBoard in1958'In 1959, she was elected President of the Indian National congress .In the eventful years of her leadership as Prime Minister, Indian society underwent profoundchanges 'she was unremitting in her endeavor for the unity and solidarity of the nation. A staunchdef'ender of the secular ideals of the constitution, she worked tirelessly tbr the social and economicadvancement of the minorities. She had a vision of a moclern self-reliant and dynamic economy. shefbught boldly and vigorously against communalism obscurantism, revivalism and religiousfundamentalism of all types. she laio down her life in defense of the ideals on which the unity ofIndia will reverberate across the centuries. She became trre inaomillil;;,;iio,u,, self.-respecrand self-confidence' Death came to her when she was at her peak, when her stature and influencewere acclaimed the world over.

Durgabai Deshmukh
She was imprisoned fbr three years for participating in the salt Satyagraha. During thissatyagraha when leaders like Rajaji and r. Prakasam in souttr were busy in organising other facts ofthe movement' it was Durgabai who led a group of salt law breakers to Marina Beach at Madras. she

ilHfr[lT:;Hi'initiating 
'Andhra Mahila sabha' and 'Hindi Balika patasata, ar a very youns ase.

During Partition she fought at great personal risk to save girls abducted by mobs and toprevent refugees' both Hinclu and Muslim from being hurt or kiled. rn r934she was erected to the A,Indian Congress Committee as a delegate from Gujarat.
Basanti Das

She was an Indian Independence activist during the British rule in Inclia. She took an activepart in various political and social movements. she herself took active part in freedom activities andwas arrested during non-cooperation movement. she received padma vibhushan in 1913.Suceta Kriplani
ln 1932' she entered pubic life as a social worker and in 1939 entered politics and joined theIndian National congress' In 1940, she offered individual satyagraha at Faizabad and was imprisonedfor two years' During the Quit India Movement, she went underground and rendered remarkableservice of secretly organizing anti_British resistance.
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Kamala Das Gupta
She has been a brilliant luminary among the Indian women freedom fighters. She belongs to

the militant section and was an active member of the 'Jugantar Party'. In 1942, she was arrested in
connection with the Quirlndia movement and lodged in the Presidency jail.
dr. s. muthulakshmi reddy

She was the first lndian women who for her merit and services in the field of social service
and medicine was nominated to the Madras Legislative Assembly in 1926. As a protest against
torturing women and use of repressive measures against female agitators during Salt Satyagraha and
Noncooperation Movement, she resigned her offices and jumped into the freedom struggle.
Margaret Cousin

An Irish woman crusader, after fighting for the voting right for women in Ireland, arrived in
India along with her husband and advocate the same causes for Indian women. She joined hand with
Annie Besant and Sarojini Naidu and helped in the founding of many women association to bring
about an awakening among them.
Rajkumari Amrit Kaur

She belong to the ruling house of Kapurthala. She was inspired by Gandhi and joined
Congress during the Salt Satyagraha. She was arrested in Bombay for violating the Salt law, when she
went to the North west frontier province to advocate the causes of freedom struggle, she was arrested
and convicted on a charge of sedition. She was the President of All India Women conference for
seven years.

Conclusion:
The story of women's participation in India freedom struggle is the story of making bold

choices, finding themselves on streets, inside jail and in legislature. After so many efforts India
achieved Independence on August 15, 1947. Thousands of Indian women dedicated their lives for
obtaining freedom of their motherland. The nonviolent movement that gained India her fieedom not
only took women along but was dependent for its success on the active participation of women.
Perhaps for the first and the only time in world history, the power of a mighty global empire on which
the sun never set had been challenged and overcome by the moral might of a people armed only with
peace, ideas and courage. In the end we can say that in the last titty-year, women movement has
matured and has progressively deepened its relationship with other movement like trader unions,
environmental movements and other progressive movements which fight against all tbrms of
oppression, injustice and degradation.
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