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Hkkjrh; thou chek fuxe ds izfr chek/kkfj;ksa dh larqf’V dk v/;;u 
f”kokyh “kkD;k ] 

lgk-izk/;kid] okf.kT;   
“kk-foKku ,oa okf.kT; egkfo|ky; csut+hj] Hkksiky 

 

“kks/k lkjak”k 
Hkkjrh; thou chek fuxe Hkkjr dh lcls cM+h thou chek dEiuh gSA Hkkjrh; thou chek fuxe yk[kksa yksxksa dks vfuf”pr 
e`R;q ;k vfuf”pr ?kVuk dh fLFkfr esa chek iznku djds ekuoh; dY;k.k esa egRoiw.kZ Hkwfedk fuHkkrh gSA Hkkjrh; thou chek 
fuxe us ofj’B isa”ku chek ;kstuk tkjh fd djds o`n~/kksa dks mudh o)̀koLFkk esa gksus okyh ijs”kkfu;ksa dks nwj djus ds fy, Hkh 
iz;kl fd;k gSA bl ;kstuk esa 1]84]694 ikWfyfl;ksa dk foØ; fd;k tk pqdk gS ,oa bl ij izkIr izFke izhfe;e vk; dh jkf”k 
5]460-04 djksM+ :i;s gSA 31-3-16 rd 41-11 djksM+ ikWfyfl;ksa dk fod`; fd;k tk pqdk gS ftlesa 29-02 O;fDrd ikWfylh ,oa 
12-09 lewg chek ikWfylh gS Hkkjrh; thou chek fuxe }kjk 2015&16 rd 215-71 yk[k nkoksa dk fujkdj.k gks pqdk gS rFkk 
nkoksa dh Hkqxrku jkf”k 1]01]041-65 djksM+ :i;s gS 99-75 izfr”kr ifjoDork nkoksa dk fujkdj.k fd;k x;k rFkk 99-55 izfr”kr 
e`R;q nkoksa dk fujkdj.k fd;k x;kA Hkkjrh; thou chek fuxe dh dqy vk; 2015&16 rd 4]24]186-68 djksM+ :i;sa gS rFkk 
dqy izhfe;e vk; 2]66]225-38 djksM+ :i;s gS A Hkkjrh; thou chek fuxe lkekftd dY;k.k esa Hkh ihNs ugha gS A bl “kks/k i= 
esa Hkkjrh; thou chek fuxe ds izfr chek/kkfj;ksa dh larqf’V dk v/;;u fd;k x;k gS A bl “kks/k i= ds ek?;e ls ;g 
tkudkjh izkIr gqbZ gS fd vf/kdka”k chek/kkjh kkjrh; thou chek fuxe }kjk iznku dh tkusokyh lsokvksa ls larq’V ,oa [kq”k gSA 

 

 

ifjp;
 

vfuf”prrk lHkh txg fLFkr gS vkSj tgk¡ 
vfuf”prrk gS ogk¡ tksf[ke gSA tksf[ke dks Vkyk ugha tk 
ldrk gSA foRrh; gkfu dh vfuf”prrk Hkh lcls cM+k 
tksf[ke gSA vfuf”pr ?kVuk dks jksdus ds fy, ge dqN ugha 
dj ldrs gaSA vr% chek gh ,d ,slk ek/;e gS tks gekjs ;k 
fdlh Hkh vU; O;fDr ds lkFk gqbZ vfuf”pr ?kVuk dh 
izfriwfrZ dj ldrk gSA chek gesa vfuf”pr gkfu ds fo:) 
lqj{kk iznku djrk gSA thou chek] chek/kkjh vkSj thou chek 
daiuh ds chp ,d vuqca/k gS ftlds vuqlkj ;fn vuqca/k dh 
vof/k ds nkSjku~ chek/kkjh dh eR̀;q gks tkrh gS] rks thou chek 
daiuh chek/kkjh ds fgrkf/kdkjh dks iwoZ fu/kkZfjr jkf”k iznku 
djrh gSA ;fn chek/kkjh ifjokj ds izeq[k thfodksiktZd 
lnL; gS] rks chek [kjhnuk muds fy, vR;f/kd mi;ksxh gSA 
nqHkkZX;o”k ;fn chek/kkjh dh vle; e`R;q gks tkrh gS] rks 
chek/kkjh }kjk [kjhnh xbZ thou chek ikWfylh ds dkj.k 
chek/kkjh dk ifjokj vkfFkZd :Ik ls lqjf{kr jg ldrk gSA 
vr% thou chek dk izkFkfed mn~ns”; e`R;q dh ?kVuk esa 
ifjokj dks lqj{kk iznku djuk gSA vkt chek] chek/kkjh dss 
Hkfo"; ds fy,] mldh lsok fuo`fRr ds le; ds fy, rFkk 
Hkfo"; esa chek/kkjh ds cPpksa dh vko”;drk dh iwfrZ ds fy, 
izHkkoh ;kstuk,¡ iznku djus okyk ,d izeq[k lk/ku izrhr 
gksrk gSA chek/kkjh ds }kjk Hkkjrh; thou chek fuxe dk Ø; 
chek/kkjh ds ifjokj dks foRrh; lqj{kk iznku djrk gSA thou 
chek dk izkFkfed mn~ns”; chek/kkjh o mlds ifjokj dks 
foRrh; lqj{kk iznku dj muds Hkfo"; dks lqjf{kr djuk gSA 
vkt cktkj esa thou chek dEiuh bl izdkj dh ;kstuk,¡ yk 

jgh gS tks u dsoy chek/kkjh] vfirq muds ifjokj dks Hkh 
laj{k.k iznku djrh gS lkFk gh laifRr esa Hkh of̀) djrh gSA 

orZeku le; esa chesa dk Lo:Ik fnu&izfrfnu 
cnyrk gh tk jgk gSA nSfud thou esa chek ds izdkjksa dh 
la[;k fnu&izfrfnu c<+rh gh tk jgh gSA vkt euq"; ds 
lkeus dbZ izdkj dh chek lsok,¡ ekStwn gS os viuh 
lqfo/kkuqlkj fdlh Hkh chek ikWfylh dks ys ldrs gSA vkt ge 
os chek ikWfylh ik,axsa tks geus dHkh lquh Hkh ugha gksxh tSls% 
chek ds izdkjksa esa thou chek] LokLF; chek] vkWVks chek] 
csjkstxkjh chek] ikyrw chek] ;k=k chek] laink ;k laifRr 
chek] iznw"k.k chek] dkuwu O;; chek] rykd chek] Ø; chek] 
r`rh; i{kdkj chek] izkd̀frd vkinkvksa ls gksus okyh gkfu ls 
cpus ds fy, izkd̀frd vkink chek vkfnA vktdy chek dk 
orZeku ifjn`”; cnyrk tk jgk gSA chek daifu;k¡ vkt gj 
izdkj ds chesa dh lqfo/kk iznku dj jgh gSA ftlls O;fDr 
viuh tksf[ke dks doj dj ldrk gS] chek gh ,d ,slk 
lk/ku gS tks euq"; dks viuh ,oa vius ifjokj okyksa dh enn 
djus esa lgk;rk iznku djrk gSA chek daifu;ksa ds }kjk 
vktdy vkWuykbZu Hkqxrku dh lqfo/kk Hkh iznku dh tkrh gS 
,oa ,sls lkW¶Vos;j yksM fd;s gS ftlls ge viuh ikWfylh 
laca/kh tkudkjh vklkuh ls baVjusV ds ek/;e ls ?kj cSBs 
izkIr dj ldrs gSa ftlls gekjs le; dh Hkh cpr gksrh gSA 
 vr% Li"V gS fd chek] gekjs thou dks tksf[ke ls 
cpkus gsrq egRoiw.kZ Hkwfedk vnk djrk gSA chek ds fcuk 
gekjk thou tksf[ke Hkjk gSA chek ds }kjk gh ge vius 
thou dks tksf[ke ls cpk ldrs gaSA chek dk iz;ksx djds 
ge viuk o vius ifjokj dk Hkfo"; laokj djrs gaSA bl 
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izdkj chek vkt ds ;qx dh egRoiw.kZ ,oa vfuok;Z vko”;drk 
gSA 
 Hkkjrh; thou chek fuxe dh LFkkiuk lalnh; 
vf/kfu;e ds }kjk dh x;h ftls egkefge jk"Vªifr us 18 twu 
1956 dks viuh Lohdf̀r iznku dhA ;g vf/kfu;e 01 tqykbZ 
1956 ls ykxw fd;k x;k vkSj fuxe us 01 flrEcj 1956 ls 
dk;Z djuk izkajHk fd;kA Hkkjrh; thou chek fuxe ds 
jk"Vªh;dj.k ls iwoZ gekjs ns”k esa 245 chek daifu;k¡ futh 
O;olk; ds :Ik esa chek dk dkjksckj djrh Fkh ftuds }kjk 
dek;k x;k ykHk futh O;olk; Lo;a gh mi;ksx esa ysrs FksA 
vr% vke turk rFkk ns”k ds fodkl esa mudk fgr cgqr de 
FkkA ljdkj us 245 NksVh&cM+h daifu;ksa dh cpr ,oa ykHk 
dk ns”k dh turk ds fgrkFkZ iz;ksx djus ds fy, 19 tuojh 
1956 dks thou chek dk jk"Vªhdj.k fd;k vkSj ml le; 
py jgh 245 chek daifu;ksa dk vf/kxzg.k fd;kA 

Hkkjrh; thou chek fuxe dk dsanzh; dk;kZy; eqcabZ 
esa gSA blds vykok 8 {ks=h; dk;kZy; Hkh gS tks Øe”k% 
fnYyh] dkuiqj] Hkksiky] gSnjkckn] psUubZ] iVuk] dydRrk ,oa 
eqacbZ esa fLFkr gS ,oa Hkksiky {ks=h; dk;kZy; ds 8 eaMy 
dk;kZy; gSa tks Øe”k% Hkksiky] Xokfy;j]  bUnkSj] jk;iqj] 
fcykliqj] tcyiqj] “kgMksy ,oa lruk esa fLFkr gaSA Hkksiky 
eaMy dh 30 “kk[kk,¡ gSa tks Hkksiky esa 9 ,oa “ks"k 21 “kk[kk,¡ 
Øe”k% cSjkx<+] cjSyh] cSrwy] vkeyk] bVkjlh] fiifj;k] 
jk;lsu] lhgksj] vk"Vk] “kktkiqj ,oa fofn”kk esa fLFkr gSA 
Hkkjrh; thou chek fuxe iwjh rjg ls ,d fu;ksftr laxBu 
gS tks yxkrkj pyus okyh lq/kkjkRed izfØ;kvksa ij vk/kkfjr 
gSA Hkkjrh; thou chek fuxe dk eq[; mn~ns”; equ"; ds /ku 
dks lqj{kk iznku djuk ,oa mudh cprksa dk fofu;ksx djuk 
gSA 
 Hkkjrh; thou chek fuxe ij ljdkjh laj{k.k gksus 
ds dkj.k lqj{kk vf/kdre gS blfy, lkekU; turk ds }kjk 
chek djkus ds fy, Hkkjrh; thou chek fuxe dk gh p;u 
fd;k tkrk gSA Hkkjrh; thou chek dk O;olk; foLr`r :Ik 
ls QSyk gqvk gSA Hkkjr ds vykok vU; 17 ns”kksa esa Hkh bldh 
“kk[kk,¡ QSyh gqbZ gaSA Hkkjrh; thou chek fuxe esa yxHkx 1-
25 yk[k yksx jkstxkj ds :Ik esa yxs gaSA Hkkjrh; thou chek 
fuxe esa yxHkx 1]14]773 deZpkjh ,oa 10]61]560 ,tsaV iwjs 
ns”k esa dk;Z dj jgs gSa vr% ;g deZpkfj;ksa ,oa miHkkDrkvksa 
dks vPNh lqfo/kk iznku dj jgk gSA vkt Hkkjrh; thou chek 
fuxe dk dkedkt iwjh rjg ls dEI;wVjhd`r 2]048 “kk[kk 
vkWfQl] 113 fMfotuy vkWfQl] 1401 lSVsykbZV vkWfQl] 
1240 feuh vkWfQl rFkk 8 tksuy vkWfQl vkSj 1 dkWiksZjsV 
vkWfQl ls gksrk gSA Hkkjrh; thou chek fuxe dk okbZM 
,fj;k usVodZ 100 fMfotuy vkWfQlksa dks vkSj esVªks ,fj;k 
usVodZ lHkh “kk[kk vkWfQlksa dks vkil esa tksM+rk gSA Hkkjrh; 
thou chek fuxe us dqN cSadks vkSj lfoZl izksok;MlZ ls Hkh 
xBca/ku fd;k gS ftlls pqus gq, “kgjksa esa vkWuykbZu izhfe;e 
Hkqxrku dh lqfo/kk nh tk ldsA miHkksDrk dks vf/kd ls 
vf/kd lqfo/kk nsus ds fy, Hkkjrh; thou chek fuxe us ,-Vh-
,e- lsok Hkh “kq: dh gSA eqacbZ] vgenkckn] cSaxyksj] psUubZ] 

gSnjkckn] dydRrk] iq.ks] ubZ fnYyh vkSj nwljs “kgjksa esa Hkh 
vkWuykbZu lqfo/kkvksa ds NksVs n¶rj vkSj dbZ iwNrkN dsanz Hkh 
cuk,¡ x, gaSA chek/kkjdksa dks lqfo/kktud tkudkjh izkIr gksus 
dh nf̀"V ls Hkkjrh; thou chek fuxe us lsVsykbZV laidZ 
lsok “kq: dh gS ;s lsVsykbZV vkWfQl NksVs gksrs gaS vkSj 
miHkksDrk ;gk¡ vklkuh ls igq¡p ldrs gaSA bu lsVsykbZV 
vkWfQlksa ds fMftVyhd̀r fjdkWMZ dks dgha Hkh ns[kk tk ldrk 
gS lkFk gh thou chek fuxe us jk"Vªh; fuekZ.k dh xfrfo/k;ksa 
tSls lM+dksa] vkokl] fctyh] flapkbZ] ty vkiwfrZ ,oa vU; 
lhost vkfn ds fuekZ.k esa Hkh cgqewY; ;ksxnku fn;k gSA 
ii “kks/k ds mn~sn”; %& 
         Hkkjrh; thou chek ds izfr chek/kkfj;ksa dh larqf"V 
dk v/;;u djuk ¼Hkksiky “kgj esas fLFkr “kk[kkvksa ds fo”ks"k 
lanHkZ esa ½ 
iii “kks/k izfof/k 
1- “kks/k lajpuk %& 
;g ,d o.kZukRed “kks/k gSA bl “kks/k esa Hkkjrh; thou chek 
fuxe ds Hkksiky “kgj esa fLFkr “kk[kkvksa ds fofHkUu chek/kkfj;ksa 
ls feydj mudh fofHkUu fo”ks"krkvksa tSls vk;q oxZ]  ;ksX;rk 
dk Lrj] Kku] ikWfylh laca/kh tkudkjh ,oa ikWfylh ysus okys 
chek/kkfj;ksa dk larqf"V Lrj vkfn dk irk yxkdj vkadM+s 
,df=r fd;s x, gSaA blesa dsoy Hkkjrh; thou chek fuxe 
ds chek/kkfj;ksa dk gh p;u fd;k x;k gSA 
2- U;kn”kZ lajpuk %& 
bl “kks/k esa dsoy Hkkjrh; thou chek fuxe dh Hkksiky “kgj 
esa fLFkr “kk[kkvksa dks gh U;kn”kZ gsrq fy;k x;k gS ,oa mUgha 
chek/kkfj;ksa dk p;u fd;k x;k gS tks fd Hkkjrh; thou 
chek fuxe dh ikWfylh ls igys ls chfer gSaA 
3- “kks/k dk {ks= %& 
“kks/k v/;;u dk {ks= dsoy Hkkjrh; thou chek fuxe dh 
Hkksiky “kgj esa fLFkr “kk[kkvksa rd gh lhfer gSA 
4- U;kn”kZ vkdkj %& 
“kks/k v/;;u gsrq U;kn”kZ vkdkj ds fy, Hkksiky “kgj esa fLFkr 
“kk[kkvksa ds 150 chek/kkfj;ksa dk p;u fd;k x;k gSA 
 
 
iv vkadM+ksa dk laxzg.k %& 
vkadM+ksa dk laxzg.k djus gsrq ladyu dh izkFkfed ,oa 
f}rh;d nksuksa fof/k;ksa dk p;u fd;k x;k gSA izkFkfed 
vkadM+ksa ds laxzg.k gsrq fofHkUu fof/k;k¡ tSls% iz”ukoyh] 
vuqlwph] lk{kkRdkj vkfn dk iz;ksx “kks/kdrkZ }kjk izR;{k :i 
ls fd;k x;k gS rFkk f}rh;d leadksa dk laxzg.k tuZYl] 
“kks/k if=dk,¡] lekpkj i=]osclkbZV~l bl vkSj Hkkjrh; thou 
chek fuxe }kjk le;&le; ij izdkf”kr dh tkus okyh 
iqLrdksa ls fd;k x;k gSA 
v vkadM+ksa dk fuoZpu ,oa fo”ys"k.k %& 
Hkkjrh; thou chek fuxe ds chek/kfj;ksa dh Hkkjrh; thou 
chek fuxe ds izfr larqf"V dk v/;;u djus ds fy, “kks/kkFkhZ 
}kjk 20 iz”uksa dh iz”ukoyh lwphrS;kj dh xbZ ,oa Hkksiky 
“kgj esa fLFkr fofHkUu “kk[kkvksa ds chek/kkfj;ksa dk Hkkjrh; 
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thou chek fuxe ds izfr larqf"V Lrj dk irk yxkus ds fy, 
150 chek/kkfj;ksa dk losZ{k.k fd;k x;k A chek/kkfj;ksa dh 
Hkkjrh; thou chek fuxe ds izfr larqf"V ds laca/k eas ftu 

vkadM+ksa dks ,df=r fd;k x;k gS mudk fo”ys"k.k fuEukuqlkj 
gS & 
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rkfydk Øekad 1 &chek/kkfj;ksa ds fyax dh fLFkfr 

Ø- fyax la[;k izfr”kr 

01- iq:"k 90 60 

02- Ekfgyk 60 40 

 ;ksXk 150 100 

 

rkfydk Øekad 2 & chek/kkfj;ksa dh  vk;q dh fLFkfr 

Ø- vk;q&oxZ la[;k izfr”kr 

01- 0 & 25 22 14-67 

02- 25 & 40 90 60 

03- 40 & 55 30 20 

04- 55 ls vf/kd 08 5-33 

 ;ksXk 150 100 

 

rkfydk Øekad 3& chek/kkfj;ksa ds O;olk; dh fLFkfr 

Ø- O;olk; dh 
izdf̀r 

la[;k izfr”kr 

01- O;olk;h 40 26-67 
02- is”ksoj 34 22-67 
03- “kkldh; 

deZpkjh 
34 22-67 

04- xSj “kkldh; 
deZpkjh 

15 10 

05- fo|kFkhZ 22 14-66 
06- vU; 05 3-33 
 ;ksXk 150 100 

 

rkfydk Øekad 4 & chek/kkfj;ksa dh  okf"kZd vk; 

iq:"k 
60% 

Ekfgyk 
40% 

j s[ kkfp =  Ø -&1  

0

50

100

150

 0 & 25 25 & 40 40 & 55 55 ls
vf/kd

j s[ kkfp =  Ø -&2  

vk;q

40 

34 34 

15 

22 

5 

O;olk;h is'ksoj 'kkldh;
deZpkjh

xSj
'kkldh;
deZpkjh

fo|kFkhZ vU;

js[kkfp= Ø-&3   
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Ø- okf"kZd vk; la[;k izfr”kr 

01- 0&1]00]000 25 17 

02- 1]00]000&3]00]000 55 37 

03- 3]00]000&5]00]000 48 32 

04- 5]00]000 ls vf/kd 22 14 

 ;ksXk 150 100 

 
 

rkfydk Øekad 5&Hkkjrh; thou chek fuxe ls ifjfpr chek/kkjh 

Ø- ,y-vkbZ-lh-  

dh tkudkjh 

la[;k izfr”kr 

01- gk¡ 138 92 

02- Ukgha 12 8 

 ;ksXk 150 100 

 

 

rkfydk Øekad 6& thou chek dh vko”;drk ds laca/k esa chek/kkjh dh jk; 

 
Ø- chek/kkfj;ksa 

dh jk; 

chek ikWfylh  

dh la[;k 

izfr”kr 

01- gk¡ 135 90 

02- Ukgha  15 10 

 ;ksXk 150 100 

 

 

 

rkfydk Øekad 7& Hkkjrh; thou chek fuxe dh ikWfyfl;k¡ 

 

0
10
20
30
40
50
60

0 &
1]00]000

1]00]000
&

3]00]000

3]00]000
&

5]00]000

5]00]000
ls vf/kd

25 

55 
48 

22 

js[kkfp= Ø-&4 

138 

12 

js[kkfp= Ø-&5 

gk¡

Ukgha

135 

15 

js[kk fp= Ø-&6 

gk¡ Ukgha
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Ø- ikWfylh dk uke la[;k izfr”kr 

01- canksCkLrh ikWfylh 46 31 

02- euhcsd ikWfylh 75 50 

03- VeZ Iyku 19 13 

04- ;w & fyi Iyku 10 6 

 ;ksXk 150 100 
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rkfydk Øekad 8& chek/kkfj;ksa }kjk chek izhfe;e Hkqxrku fof/k 

Ø- izhfe;e Hkqxrku dk izdkj la[;k izfr”kr 

01- okf"kZd 28 18-67 

02- v)Zokf’kZd 30 20 

03- =Sekfld 90 60 

04- Ekfld 2 1-33 

 ;ksXk 150 100 

 

 

rkfydk Øekad 9& chek izhfe;e dh izfro"kZ Hkqxrku dh xbZ jkf”k 

Ø- izfro"kZ Hkqxrku jkf”k la[;k izfr”kr 
01- 0 & 10]000 23 15-4 
02- 10]000 & 25]000 48 32 
03- 25]000 & 50]000 65 43-3 
04- 50]000 & 1]00]000 8 5-3 
05- 1]00]000 ls vf/kd 6 4 
 ;ksXk 150 100 
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rkfydk Øekad 10& izhfe;e Hkqxrku dk lokZf/kd pquk x;k fodYi 
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,tsaV }kjk

vkWuykbZu Hkqxrku

cSad }kjk

Ø- izhfe;e Hkqxrku ds fodYi la[;k izfr”kr 

01- Lo;a udn Hkqxrku  54  36 

02- ,tsaV }kjk  47  31-3 

03- vkWuykbZu Hkqxrku  19  12-7 

04- cSad }kjk  30  20 

 ;ksXk 150 100 
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rkfydk Øekad 11& Hkkjrh; thou chek fuxe esa fofu;ksx djus gsrq chek/kkfj;ksa dks izksRlkfgr djus okys ds dkj.k 

Ø- fofu;ksx 
izksRlkgu dk 
dkj.k 

la[;k izfr”kr 

01- /ku dks tek 
djuk 

40 26-7 

02- Tkksf[ke ls lqj{kk 60 40 
03- fofu;ksx dh 

n`f"V ls 
46 30-7 

04- vU; dkj.kksa ls 4 2-6 
 ;ksXk 150 100 

 

rkfydk Ø- 12& Hkkjrh; thou chek fuxe dh ikWfylh Ø; djus dk mn~ns”; 

Ø- ikWfylh Ø; 
mn~ns”; 

la[;k izfr”kr 

01- dj ykHk 51 34 
02- lqj{kk 42 28 
03- fofu;ksx ij 

izR;k; 
22 14-67 

04- lkoZtfud daiuh 
}kjk 

35 23-33 

 ;ksXk 150 100 

rkfydk Øekad 13&  
Hkkjrh; thou chek fuxe }kjk iznRr lsokvksa ls chek/kkfj;ksa dh larqf"V 
Ø- larqf"V dh izd̀fr la[;k izfr”kr 

 

01- larq"V 120 80 

02- e/;e larq"V 20 13-3 
03- vR;f/kd larq"V 08 5-4 

04- vlarq"V 02 1-3 

 ;ksXk 150 100 

rkfydk Øekad 14&Hkfo"; esa Hkkjrh; thou chek fuxe dh ikWfylh dk Ø; 
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Ø- Hkfo"; dh fLFkfr la[;k izfr”kr 

 

01-  gk¡ 90 60 

02- ugha 08 5-33 

03- dHkh ugha 02 1-3 

04- dg ugha ldrs 50 33-33 

 ;ksXk 150 100 

 

 “kks/kkFkhZ }kjk “kks/k ds mijkar izkIr fu"d"kZ 
fuEukuqlkj gSa & 
fu"d"kZ 
1- lkekU;r% 40%chek/kkfj;ksa dkss tksf[ke ls lqj{kk ds rRo us 

Hkkjrh; thou chek fuxe esaa fofu;ksx djus gsrq 
izksRlkfgr fd;k gS tcfd 31% fofu;ksx djus dh n`f"V 
ls Hkkjrh; thou chek fuxe esa fofu;ksx gsrq izksRlkfgr 
gq, gaSA 

2- chek/kkfj;ksa }kjk Hkkjrh; thou chek fuxe dh ikWfylh 
Ø; djus dk eq[; mn~ns”; dj ykHk Fkk ftls 34% 
chek/kkfj;ksa us Lohdkjk gS tcfd 28% lqj{kk rFkk 14% 
chek/kkjh fofu;kssx ij izR;k; izkIr djus ds mn~ns”; ls 
ikWfylh Ø; djrs gaS pwafd is”ksoj O;olk;h o“kkldh; 
deZpkfj;ksaa dk izfr”kr vf/kd gS vr% os dj ykHk dks 
izeq[k mn~ns”; ekurs gaSA 

3- 92% chek/kkfj;ksa dks Hkkjrh; thou chek fuxe ds ckjs esa 
tkudkjh Fkh rFkk 90% chek/kkjh Hkkjrh; thou chek 
fuxe dh ikWfylh dh vko”;drk dks eglwl djrs gS os 
tkurs gSa fd blls mudk o muds ifjokj dk Hkfo"; 
lqjf{kr gS tcfd 10% chek/kkjh Hkkjrh; thou chek 
fuxe dh vko”;drk dks eglwl ugha djrs gSaA 

4- Hkkjrh; thou chek fuxe dh chek ikWfylh dk Ø; 
lkekU;r% 25&40 vk;q oxZ ds O;fDr;ksa }kjk vf/kd 
fd;k tkrk gS D;ksafd os vius Hkfo"; dks lqjf{kr djus 
dk izca/k orZeku esa gh dj jgs gSa ,oa 0&25 vFkkZr~ 
fo|kFkhZ dk izfr”kr ek= 10% gh gSA 

5- chek ikWfylh Ø; djus esa iq:"k vf/kd lfØ; gS budk 
izfr”kr 60% gS tcfd efgyk,¡ iq:"kksa dh vis{kk de 
lfØ; gSA lkFk gh ikWfylh dk Ø; ,d yk[k ls rhu 
yk[k rd okf"kZd vk; dekus okys O;fDr;ksa }kjk vf/kd 
fd;k tkrk gS ftudk izfr”kr 37% ,oa 5]00]000 ls 
vf/kd vk; dekus okys chek/kkfj;ksa dk izfr”kr ek= 6% 
gSA 

6- Hkkjrh; thou chek fuxe ikWfylh dk Ø; djus ds 
i”pkr~ mldh izhfe;e Hkqxrku ds rjhds esa 60%chek/kkjh 
=Sekfld izhfe;e Hkqxrku djuk ilan djrs gaS tcfd 
okf"kZd izhfe;e Hkqxrku dk izfr”kr ek= 18-7% gS tks fd 
ek= 28% chek/kkfj;ksa ds }kjk p;u fd;k tkrk gS lkFk 
gh izfro"kZ izhfe;e jkf”k dk lokZf/kd izfr”kr 
25000&50000 :i;s gS tks fd 43% gS ,oa lcls de 
izfro"kZ izhfe;e Hkqxrku jkf”k 1]00]000 : ls vf/kd gS 
tks ek= 4% gSA 

7- izhfe;e Hkqxrku djus gsrq 36% chek/kkfj;ksa }kjk Lo;a 
Hkqxrku ,oa 31-3% }kjk ,tsaV }kjk Hkqxrku dks izkFkfedrk 
nh tkrh gS ,oa dqN chek/kkjh vkWuykbZu o psd ds 
ek/;e ls izhfe;e Hkqxrku djrs gS vkWuykbZu izhfe;e 
Hkqxrku dk izfr”kr ek= 12-7% gS tks fd rduhdh;qx ds 
fglkc ls cgqr de gSA 

8- Hkkjrh; thou chek fuxe }kjk ftruh Hkh ikWfylh ;k 
lsok,¡ chek/kkfj;ksa dks iznku dh tkrh gS mlls 80% 
miHkksDrk larq"V gS rFkk 13-3% e/;e] 5-4% vR;f/kd rFkk 
1-3% miHkksDrk vlarq"V gSA bl vlarqf"V dk dkj.k 
ikWfylh dk u ysuk Hkh gks ldrk gSA 60% chek/kkjh 
Hkfo"; esa iqu% fofu;ksx gsrq fn[kkrsa gSa Hkkjrh; thou 
chek fuxe ;k lksuk Ø; djus esa viuh lfØ;rk 
fn[kkrs gSA 

vii leL;k,¡ ,oa lq>ko 
1- Hkkjrh; thou chek fuxe dh ikWfylh dk Ø; 

vf/kdka”kr% 60% iq:"k oxZ }kjk gh fd;k tkrk gS pwafd 
efgyk oxZ iwjs ?kj dh ckx&Mksj dks laHkkyrh gS ,oa 
cpr Hkh djrh gS vr% Hkkjrh; thou chek fuxe dks 
efgyk fo”ks"k gsrq Hkh ikWfyfl;k¡ cukuh pkfg, tks fd 
efgykvksa dks Hkh vkdf"kZr ,oa Hkkjrh; thou chek fuxe 
dh ikWfylh dks Ø; djus gsrq izksRlkfgr dj ldsA 

2- fofu;ksx gsrq Hkkjrh; thou chek fuxe dk pquko 
f”kf{kr ,oa 25&40 o"kZ dh vk;q&oxZ ds O;fDr;ksa }kjk 
vf/kd ls vf/kd fd;k tk jgk gS pqafd ;qok oxZ Hkh 

90 

8 2 

50 
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vius Hkfo"; ds fy, vf/kd laosnu”khy gksrs gS bl gsrq 
Hkkjrh; thou chek fuxe dks pkfg, fd og ;qokvksa dks 
Hkh tkx:d dj ikWfylh ds Ø; gsrq izsfjr dj ldsA 

3- O;olk;h] is”ksoj ,oa “kkldh; deZpkjh] ftudk okf"kZd 
osru 1]00]000 ls 3]00]000 : gS dsoy os gh Hkkjrh; 
thou chek fuxe ikWfylh esa viuk /ku fofu;ksx djus 
gsrq vf/kd izksRlkfgr gq, gSa vkSj xSj “kkldh; deZpkjh 
;k fdlh futh O;olk; ls lacaf/kr chek/kkjh ftudk 
osru 3]00]000 ;k 5]00]000 ls vf/kd gS os Hkkjrh; 
thou chek fuxe dh ctk; dgha vksj fofu;ksx dj jgsa 
gSA vr% Hkkjrh; thou chek fuxe dks buds fy, Hkh 
,slh ;kstuk,¡ ykuh pkfg, tks fd bUgsa Hkkjrh; thou 
chek fuxe esa fofu;ksx djus gsrq izksRlkfgr dj lds 
lkFk gh ,sls chek/kkjh ftudh vk;q 60 o"kZ ls vf/kd 
muds fy, isa”ku tSlk dksbZ izko/kku j[kuk pkfg, 
ftlls fd os Hkh Hkkjrh; thou chek fuxe esa viuk 
/ku fofu;ksx djsaA 

4- Hkkjrh; thou chek fuxe dh ;w&fyi ikWfylh dk 
pquko ek= 6% chek/kkfj;ksa ds }kjk fd;k tk jgk gSA bl 
gsrq Hkkjrh; thou chek fuxe dks pkfg, fd og bl 
ikWfylh esa dqN ifjorZu djsa ftlls fd chek/kkjh bls 
Hkh Ø; djus gsrq izksRlkfgr gks ldsaA 

5- vf/kdka”k chek/kkjh Lo;a tkdj ;k ,tsaV ds ek/;e ls 
chek izhfe;e dk Hkqxrku djrs gS tcfd u, ;qx esa 
rduhdh ifjorZu ds dkj.k vkWuykbZu ;k bZ&Hkqxrku dk 
vf/kd ls vf/kd iz;ksx fd;k tkuk pkfg,A vkWuykbZu 
Hkqxrku ds rjhdsa dks ek= 12-7% chek/kkjh }kjk gh 
Lohdkjk x;k gS pwafd bldh izfØ;k lkekU; O;fDr dks 
le> esa ugha vkrh gS vr% chek/kkjh Lo;a ;k ,tsaV ds 
ek/;e ls Hkqxrku djuk ilan djrs gaSA Hkkjrh; thou 
chek fuxe dks bls ljy cukuk pkfg, ,oa lHkh 
chek/kkfj;ksa dks vkWuykbZu Hkqxrku dk rjhdk le>kuk 
pkfg, ,oa mUgsaa ;g Kku vkSj fo”okl fnykuk pkfg, 
fd ;s izfØ;k vki ds fgr esa gS vkSj le; dh cpr Hkh 
djrh gSA 

6- Hkkjrh; thou chek fuxe dks vius ,tsaVksa dh 
dk;Zdq”kyrkvksa dks Hkh c<kuk pkfg, ,oa ,sls ,tsaVksa dk 
gh pquko djuk pkfg, tks fd dRrZO;fu"B- bZekunkj] 
lR;oknh ,oa dk;Zdq”ky gks vFkkZr~ ftls vius dk;Z dk 
iwjk Kku gks lkFk gh laizs"k.k {kerk Hkh mi;qDr gks 
ftlls fd xzkgdksa dks le;&le; ij lHkh lwpuk,a 
miyC/k djk lds vkSj tks chek/kkfj;ksa ls fdlh Hkh 
izdkj dk Ny u djsaA chek/kkfj;ksa }kjk ,tsaVksa ds ek/;e 
ls izhfe;e Hkqxrku djus dk izfr”kr Hkh ek= 31-3% gS 
vr% bl izfr”kr dks fo”oklik= ,oa dk;Zdq”ky ,tsaVksa 
dk p;u dj gh c<+k;k tk ldrk gSA 

7- vf/kdka”k chek/kkjh Hkkjrh; thou chek fuxe ls cgqr 
vPNh lsok,¡] vf/kd ykHk izkIr djus] tksf[ke ls lqj{kk 
,oa dj ykHk ds mn~ns”; ls fofu;ksx djrs gSA 40% 
chek/kkjh tksf[ke ls lqj{kk rFkk 34% chek/kkjh dj ykHk 

gsrq Hkkjrh; thou chek fuxe esa fofu;ksx djrs gSaA 
blfy, Hkkjrh; thou chek fuxe dks vius chek/kkfj;ksa 
dks yacs le; rd vPNh ls vPNh lsok,¡ ,oa vf/kdre 
ykHk iznku djus dh dksf”k”k djuk pkfg, lkFk gh dj 
ykHk dh Hkh vf/kdre lqfo/kk iznku djuk pkfg,A  
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ANHARMONIC ELASTIC PROPERTIES OF CESIUM BROMIDE 
DEEPAK RAWAT  

Department of Physics, Saifia P.G College of Science and Education, Bhopal-462001(INDIA) 
 

ABSTRACT  
The anharmonic properties of cesium bromide are calculated using a three-body interaction 
potential. This includes the prediction of third order elastic constant (TOEC), Fourth order elastic 
constant (FOEC) and pressure derivatives second order elastic constant (SOEC) and third order elastic 
constant (TOEC).The experimental and theoretical results are in good agreement. 

 
 

INTRODUCTION
 
Polycrystalline cesium bromide of 99.9% purity was used in all the experiments. There are many of the crystal 
properties which cannot be explained without including the anharmonic contributions arising from the potential 
energy expression. These crystal properties are the thermal expansion, the specific heat beyond 3R(R is the gas 
constant) the thermal conductivity and higher order elastic constants and their pressure and temperature 
variations among them are of special interest because they are related to all the anharmonic properties of 
solids. The coefficient of first order anharmonic term in the multi-pole interaction potential determines the 
anharmonic properties such as thermal expansion pressure dependence of SOECS etc. The thermal expansion 
produces the difference between the adiabatic and isothermal elastic constant which provide physical insights 
into the nature of bonding and interatomic forces in solids. 
Several investigators (1-7) have studied the Third order elastic constant (TOEC) and pressure derivatives second 
order elastic constant (SOEC) using both two-body (1-3) and three-body (4-7) potentials. The latter potentials have 
given their prediction better than those revealed by other potential (1-3).Elastic constants are measured by 
Lundqvist Potential (8) Singh and Verma (9) Karlsson (10). In the present paper, we have used three-body potential 
to explain the anharmonic properties of cesium bromide. 
Calculations have been performed using the expression for the third and fourth order elastic constant 
Given by Verma and co-workers (4) and those for the pressure derivatives of SOE constants are given by Garg et 
al (5) respectively. The essential theory and calculations are given in section 2. The results are presented and 
discussed in section 3. 
  
 
THEORY AND METHOD OF CALCULATIONS: 
Interaction potential energy of rock salt structure solid with contribution from the long-range coulomb and 
three-body interactions and the short-range repulsive and van der Waals dipole-dipole and dipole –quadrupole 
attractions is given by 
W(r) =αmZ(Z+6 f(r))/r +[W1(r)+W2(r)] e2                                                                   (1) 
First term is the Coulomb interaction with a αm as the Madelung constant, Ze is the ionic charge and e is the 
electronic charge. Here r (=r0) and r1 (=2r0) are the first and second neighbor distances. f(r) is the three-body 
force parameter dependent on r.W1 and W2 are the short-range interactions defined as  
W1(r) =bβ/e2β+- exp(r+  + r-  -r)/ρ+-  -C+-/r6  - d+-/r8                                                    (2) 
W2(r’)=bβ/e2 β++exp (2r+  + r’)/ρ++  + bβ--/e2exp (2r-  - r’)/ρ--  -(c++  +c--)/r’6  -(d++  +d--)/r’8   (3) 
Where β ij =1+(zi/ni )+(zj/nj)                                                                                            (4)  
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With ni as the number of electrons in outermost orbit. Here, b and ρ are the repulsive strength and hardness 
parameters, respectively. In our calculations value of ionic radii (ri)  and van der Waals coefficients (cij and 
dij)have been taken from Singh(9) and co-workers(11-19).The values of ρ ij for the cesium bromide have been taken 
from Hafemeister and Flygare(20).The values of  b  for them have been evaluated from the equilibrium condition 
dW(r) / dr  =0                         at r=ro                                                                                (5) 
Using the values of f(r) obtained from the knowledge of overlap integral and its derivatives from the knowledge 
of overlap integral (5).     
f(r0)= f0 exp(-r0\ρ+-)  =   €+-S+-

2                                                                                           (6) 
with f0 =A+- (1-2r+/r0)                                                                                                         (7) 
Values of overlap integral (S+- ) and constants (A+-) are directly taken from(14). Values of parameters (ρ ij , b and f0  
)  have been given in Table 1 together with the equilibrium nearest neighbour distance r0,which is the only input 
data used for the calculation of the parameter  b. 
 
 RESULT AND DISCUSSIONS 
TABLE: 3.1 Values of input for ionic crystal.  
 
CRYSTAL 

         r0 
   
10-8 cm (a) 

        r+ 

   

 10-8 cm (b) 

          r- 
 
10-8 cm (b) 

      C11 
1011 dyne/    
cm2 (a) 
 

      C12 
1011 dyne/ 
cm2 (a) 

      C44 
1011 dyne/ 
cm2 (a) 

CsBr      3.72         2.79          4.17         3.34      1.00 0.96 

 
Table 3.2 Model Parameters for ionic solids 
CRYSTAL                   ρ b (in 10-12 erg)              f (r) 

CsBr              0.27      0.18             -000019 

 
Table 3.3 Third order elastic constants (TOECs) 1011 dyne/cm2 for ionic crystals. 
Crystal C111 C112 C166 C123 C144 C456 

CsBr -3.26 -1.46 -1.46 -1.34 -1.30 -1.26 

 
 
Table-3.4 Calculated values of fourth order elastic constants (FOECs) (in 1011 dyne/cm2) for ionic crystals. 
 
Crystal C1111 C1112 C1166 C1122 C1266 C4444 C1123 C1144 C1244 C1456 C4466 

CsBr 33.62 7.92 7.95 8.88 8.88 8.89 8.00 7.27 7.29 7.01 7.01 

 
Table 3.5 Pressure Derivatives of Second Order Elastic Constants (SOECs) (108  dyne /cm2). 
Crystal dc' 44 /dp ds' /dp dk'/dp 

P a g e  | 13                                                                           
 Corresponding Author : email :  

http://www.ijfar.org/


          

             International Journal of Fundamental & Applied Research 
        Website : www.ijfar.org ,( ISSN- 2320-7973 Volume-4 Issue -5 Month – August 2016 pp. (01 – 12)       

 
CsBr 2.49 0.60 6.60 

 
Table 3.6: Calculated values of pressure derivatives of third order elastic constants (TOECs). 
Crystals dc 111/dp dc 112/dp dc 116/dp dc 123/dp dc 144/dp dc 456/dp 

CsBr -76.67 -47.78 -43.67 -44.58 -46.26 -44.11 

 
The model parameters listed in Table 3.1 have been used to evaluate the various –order derivatives of the short-
range interactions.Ai, Bi, Ci, Di (i=1, 2).Those parameters are the same as those defined by Verma and co-
workers4 except for the difference that we have included the effect of short range Vander Waals attraction and 
represented the overlap repulsion by the HF potential. With the knowledge of parameters and input data we have 
calculated the values of third, fourth order elastic constants using their relevant expressions reported (4, 5).  
Results obtained in the table are in good agreement with the experimental results which shows that the agreement 
between experimental and our theoretical results are better.   
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