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Þlalkj lnSo xfreku jgrk gSAß & oh-,l-uk;iky1

;k vkidks ;kn gS tc vkius igyh ckj 
jkr dks fdlh VwVrs rkjs dks vkdk'k esa 
,d tyrh gqbZ ydhj cukdj xqe gksrs 

gq, ns[kk Fkk\ eq>s vc Hkh ml foLe; dk Lej.k 
gks vkrk gS tks eq>s rc vuqHko gqvk Fkk tc 
eSaus ,sls ,d VwVrs rkjs dh pednkj rst xfr 
dks vkSj fQj mlds ,dk,d foyhu gks tkus dk 
–'; ns[kk FkkA og bruh tjk&lh nsj ds fy, 
fn[kkbZ fn;k Fkk fd ,slk yxk fd og 'kk;n esjs 
eu dk Hkze gks ldrk gS! 

gesa ç—fr esa ,slh cgqr&lh gypysa fn[kkbZ nsrh 
gSa tks tknqbZ yxrh gSaA pkgs og fdlh lk¡i dh 
ljljkrh gqbZ xfr gks] ;k lgykrh&lh ygjksa dk 
rV ls Vdjkuk ;k fQj fdlh NqbZ&eqbZ ds  
ikS/ks dh ifÙk;ksa dk rsth ls cUn gksuk] lHkh 
xfr;k¡ cgqr fpÙkkd"kZd gksrh gSaA

xfr ds ckjs esa euq";ksa dh vf/kdka'k le> vis{kk—r gky gh esa gkfly gqbZ gS & pkgs og 
i`Foh dh xfr gks] czãk.M dk QSyuk gks] ijek.kqvksa dh vuojr xfr gks ;k tho:iksa eas 
xfr djus dh çfØ;k gksA fofHkUu fo"k;ksa ls çkIr gksus okyh bldh le> dks lesfdr 
djuk] bl ?kVuk ds çfr ,d lokaZxh –f"Vdks.k fodflr djus ds fy, csgn t:jh gSA 
;g ys[k xfr ds mRiUu gksus ds dkj.kksa dk fofHkUu fo"k;ksa ds ek/;e ls v/;;u djus dk 
lq>ko nsrk gS rkfd ;g mudks tksM+us okys fo"k;lw= dk dke dj ldsA

;gk¡ rd fd tks phtsa fLFkj çrhr gksrh gSa]  
os Hkh okLro esa xfreku gksrh gSaA ikS/ks Hkh  
egÙoiw.kZ :i ls xfr djrs gSa] gkyk¡fd mudh 
tM+sa teh jgrh gSaA cl bruk gS fd mudh xfr 
bruh /kheh gksrh gS fd gesa ;g le>us esa dbZ 
lIrkg] eghus ;k lky yx tkrs gSaA gekjs xzg 
dh lrg] igkM+ vkSj fgeun ¼Xysf'k;j½] lHkh 
lfn;ksa ds vUrjky esa dqN bapksa dh xfr djrs 
gSaA tc gesa vklikl dh gok #dh gqbZ yxrh gS 
rc Hkh mlesa xfr gksrh gSA mldh bl gypy 
dks ge rc ns[k ikrs gSa tc fdlh va/ksjs dejs esa 
jks'kuh dh fdj.k vkrh gS vkSj mlesa /kwy ds d.k 
çdkf'kr gksdj ukprs gq, fn[kkbZ nsrs gSaA çdk'k 
Lo;a Hkh xfr djrk gS] gkyk¡fd mldh xfr 
bruh rst gksrh gS fd gekjh vk¡[ksa mls vuqHko 
ugha dj ikrhaA

pw¡fd xfr bruh O;kid :i ls ?kVus okyh 
?kVuk gS] blfy, gekjs Ldwyksa esa lHkh fo"k;ksa ds 

phtsa xfr D;ksa djrh gSa\
xfr dh [kkstchu djus ds vUrfoZ"k;h jkLrs

fLerk ch-

v
UrfoZ"k;h 

foKku
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vUrxZr mldk v/;;u fd;k tkrk gSA

ek/;fed Ldwy ds cPpksa ds lkFk bl izlax dh 
Nkuchu djuk ,d cgqr ykHknk;d vkSj jkspd 
vuqHko gks ldrk gSA cPpksa esa rks oSls gh xfr 
djus dh vnE; bPNk gksrh gS & pkgsa rks fdlh 
Hkh f'k{kd ls iwNdj ns[k yhft, ftlus viuh 
d{kk dks fLFkj j[kus dk ç;kl fd;k gks! bl 
izlax dks i<+kus esa fo|kfFkZ;ksa dh xfr djus dh 
bl ykylk dks loky iwNus ds muds tks'k ls 
tksM+k tk ldrk gSA

thofoKku dh dqN ikB~;iqLrdksa esa mYys[k fd;k 
tkrk gS fd xfr thou dk y{k.k gSA ysfdu 
Hkwxksy] HkkSfrd'kkL= vkSj jlk;u'kkL= crkrs gSa 
fd egklkxj] xSysfDl;k¡ vkSj lHkh v.kq Hkh xfr 
djrs gSa! blfy, xfr dsoy thou dk fo'ks"k 
y{k.k dSls gks ldrh gS\ D;k czãk.M esa dksbZ 
Hkh pht lpeqp esa fLFkj gS\ vkSj dkSu&lh ckr 
bu lcdks xfr djus ds fy, ck/; djrh gS\ 
,sls ç'u os lk>s fo"k;lw= gks ldrs gSa ftudk 
mi;ksx ge vUrfoZ"k;h –f"Vdks.k ls xfr ds 
çlax dks le>us ds fy, dj ldrs gSaA2

xfr D;k gS\
Þ;g ekudj fd le;] vkdk'k] LFkku rFkk xfr 
ls lHkh yksx vPNh rjg ifjfpr gksrs gSa] eSa 
mudh ifjHkk"kk ugha djrkA eSa flQZ bruh  
fVIi.kh t:j d:¡xk fd dqN yksx bu jkf'k;ksa 
dks vU; fdUgha –f"V;ksa ls u ns[kdj] muds ckjs 
esa dsoy LFkwy oLrqvksa ls muds lEcU/k dh –f"V 
ls gh ns[krs gSaA vkSj rc dqN iwoZ/kkj.kk,¡ mRiUu 
gksrh gSa---!ß & lj vkbtd U;wVu 

3

,d vUrfoZ"k;h ikB~;Øe rS;kj djus esa ,d 
çkjfEHkd pqukSrh ml Hkk"kk ls ifjfpr gksuk gS 
ftldk mi;ksx fofHkUu fo"k;ksa esa leku  
vo/kkj.kkvksa ds fy, fd;k tkrk gSA4 mnkgj.k 
ds fy,] ^ewoesaV ¼gypy½^ vkSj ^eks'ku ¼xfr½^ esa 
D;k vUrj gS\ vkSj ^yksdkseks'ku ¼lapyu½^ rFkk 
^fMLIyslesaV ¼LFkkukUrj.k½^ ds ckjs esa D;k dgsaxs\

,sls vusd 'kCn gksrs gSa tks çR;sd fo"k; ds 
fy, fof'k"V gksrs gSa vkSj ftUgsa tkuuk mi;ksxh 
gksrk gSA bl izlax ls lEcfU/kr Hkh ,sls dqN 
[kkl 'kCn gSa] tSls HkkSfrd'kkL= esa LihM ¼pky½] 
oSyksflVh ¼osx½] ,sDlhyjs'ku ¼Roj.k½] ewesaVe 
¼vkosx½] Hkwxksy esa jksVs'ku ¼?kw.kZu½] fjoksY;w'ku 
¼ifjØe.k½] thofoKku esa cksu ¼gM~Mh½] dkfVZyst 
¼yphyh gM~Mh½] ely ¼ekalis'kh½ vkSj TokbaV 
¼tksM+½A gesa bldh Hkh tk¡p djuk pkfg, fd 
D;k mUgha 'kCnksa ds fofHkUu fo"k;ksa esa fHkUu&fHkUu 
vFkZ gksrs gSaA

rks] D;k ^ewoesaV ¼gypy½^ vkSj ^eks'ku ¼xfr½^ esa 
vUrj gksrk gS\ okLro esa rks ugha gksrk] gkyk¡fd 
buesa ls dksbZ ,d 'kCn çR;sd fo"k;{ks= esa 
ckj&ckj bLrseky fd;k tkrk gSA mnkgj.k ds 
fy,] gekjh HkkSfrd'kkL= dh ikB~;iqLrdsa ^ewoesaV^ 
'kCn ds ctk; vkerkSj ij ^eks'ku^ 'kCn dk 
mi;ksx djrh gSaA ewoesaV ¼gypy½ vkSj eks'ku 
¼xfr½] nksuksa gh 'kCn le; ds lkFk LFkku esa 
ifjorZu gksuk crkrs gSaA

ge dgrs gSa fd fgeky; dh HkwxHkhZ; ijr 
gj lky yxHkx nks lsaVhehVj ds LFkku 
ifjorZu ds dkj.k e/; ,f'k;k dh fn'kk esa 
xfr djrh gSA5

D;k ^ewoesaV^ dk ogh vFkZ gksrk gS tks 
^yksdkseks'ku^ ;k ^fMlIyslesaV^ dk gksrk gS\ ugha] 
D;ksafd ckn ds nksuksa 'kCnksa dk vFkZ dsoy ^fLFkfr 
esa ifjorZu^ dh vis{kk T;knk fof'k"V gksrk gSA

thofoKku esa] ^yksdkseks'ku ¼lapyu½^ dk eryc 
fdlh tho:i ds 'kjhj dk fdlh u, LFkku ij 
foLFkkfir gksuk gksrk gSA blfy,] fdlh tho:i 
ds lHkh ewoesaV yksdkseks'ku ugha gksrsA mnkgj.k 
ds fy,] vkius ;fn cSBs&cSBs viuk gkFk fgyk;k 
rks vkius dksbZ yksdkseks'ku ugha fd;k gksrkA 
vkids gkFk us gypy rks dh ij vkids 'kjhj 
dk foLFkkiu ugha gqvkA
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,d esa<d dh bl rLohj dks nsf[k, ftlesa 
og [kqyh gqbZ fLFkfr ^,^ ls iÙkksa ls <¡dh nwljh 
fLFkfr ^ch^ ij tkrk gSA og xgjs Hkwjs jax ls 
n'kkZ, x, oØh; ekxZ ls gksdj ogk¡ igq¡prk gSA

ijUrq mldk foLFkkiu blls dkQh de gS vkSj 
og ^,^ ls ^ch^ rd ds fcUnqokys rhj ls n'kkZ;k 
x;k gSA tc esa<d ^,^ ls ^ch^ dh vksj x;k 
rc mlus lapyu ¼yksdkseks'ku½ fd;kA ijUrq 
fcUnq ^ch^ ij igq¡pdj tc og mdM+w¡ cSBrk gS 
;k viuh iydsa >idkrk gS] rc og gypy rks 
djrk gS ysfdu og dksbZ lapyu ;k foLFkkiu 
ugha n'kkZrkA

nwljh vksj] foLFkkiu HkkSfrd'kkL= dk 'kCn 
gSA og fdlh oLrq dh çkjfEHkd vkSj vfUre 
fLFkfr;ksa ds chp dh lcls de nwjh crkrk gSA 
lkFk gh] og xfr dh fn'kk Hkh crkrk gSA fiNys 
mnkgj.k esa] ;fn vkidk gkFk 'kjhj ds nkfguh 
vksj 10 lsaVhehVj x;k gksrk] rks mldk foLFkkiu 
nkbaZ vksj 10 lsaVhehVj gksrkA

gekjs vklikl gksus okyh fofHkUu çdkj  
dh xfr;k¡
ek/;fed Ldwy dh d{kk esa ^ewoesaV* ds izlax 
dk ifjp; djokus dk ,d mÙke rjhdk 
vyx&vyx fo|kFkhZ ds voyksduksa ls 'kq#vkr 
djuk gSA fo|kfFkZ;ksa ls muds vklikl dh 
xfr;ksa dk voyksdu djus vkSj mudh lwph 
cukus ds fy, dgsaA mUgsa gj çdkj dh gypyksa 
¼tkuojksa dh] gok eas fgyus&Mqyus okyh phtksa 
dh] Lopkfyr e'khuksa dh xfr;ksa dh] ;gk¡ rd 
fd ikuh ds cgus dh½ dks [kkstus dh ;kn 
fnyk,¡A

,dckjxh tc os viuh lwph rS;kj dj ysa] rks 
fo|kfFkZ;ksa ls mu gypyksa dh udy mrkjus vkSj 
d{kk esa çn'kZu djus dks dgsa ftudk mUgksaus 
voyksdu fd;k gSA bl izlax dks i<+kus esa 
dkbuSLFksfVd yfuaZx ¼fØ;kRed f'k{k.k½ ds djus 
ds }kjk lh[kus dh i)fr dk ckj&ckj bLrseky 
fd;k tk ldrk gSA tSlk fd lwlu fxzl dgrh 
gSa fd] ÞcPpksa dks mudh dqflZ;ksa ls mBkdj 
lfØ; dj nsus Hkj ls gh ge ^eSa okLro esa ;gk¡ 
ugha gksuk pkgrk^& okyh f'k{kkß dk uhjl <k¡pk 
rksM+uk 'kq: dj nsrs gSaA** fo|kFkhZ tc xfr ds 
ckjs esa lh[k jgs gksa] rc mUgsa fLFkj fcBk, j[kuk 
rks ,d vijk/k tSlk gSA6

bl xfrfof/k ds vUr esa fo|kfFkZ;ksa us ftu 
fofHkUu çdkj dh xfr;ksa dk voyksdu fd;k gS] 
muds çdkj ds vk/kkj ij mUgsa oxhZd`r djus ds 
fy, dguk mi;ksxh gksxkA rks gekjs vklikl dh 
fofHkUu çdkjksa dh xfr;k¡ dkSu&lh gSa\ xfr;ksa 
dk oxhZdj.k Hkh fo"k;{ks= ds vuqlkj cnyrk gSA

fdlh HkkSfrd'kkL=h ls blds ckjs esa iwfN, rks 
og ,sls 'kCnksa dk gokyk nsxk tSls ^Vªkalys'kuy 
¼LFkku ifjorZu dh xfr½*] ^ihfj;ksfMd ¼vkorhZ½*] 
^gkeksZfud ¼y;c) vuqdfEir½* rFkk ^jksVs'kuy 
¼pØh;½*A ogha] nwljh vksj] ,d thofoKkuh 
igys rks ,sls dfBu 'kCn bLrseky djsxk 
tSls fd ^uSfLVd ¼ladsr ls mdlk;k x;k½* 
rFkk ^Vª‚fid ¼çdk'k vuqorhZ½*] vkSj fQj ,sls 
'kCnksa dh >M+h yxk nsxk tSls ^Øky ¼jsaxuk½] 
Dykbac ¼p<+uk½] g‚i ¼dqyk¡ps Hkjuk½] XykbM 
¼ljduk½] g‚oj ¼e¡Mjkuk½] vuMqysV ¼rjafxr 
gksuk½---*A ,d HkwoSKkfud ^jksVs'kUl ¼?kw.kZuuksa½] 
fjoksY;w'kUl ¼ifjØekvksa½] ygjksa] Tokj&HkkVksa vkSj 
/kkjkvksa* vkfn dk mYys[k dj ldrk gSA ,d 
jlk;u'kkL=h ^dEiuksa] czkmfu;u xfr* vkfn dh 
ckr djsxkA vki 'kCnksa ds bl dksykgy dks dSls 
le>saxs\

,d xgjh lk¡l yhft, vkSj /;ku jf[k, fd ;s 
lkjs 'kCn gekjh lqfo/kk ds fy, ;gk¡ gSaA gesa 
dsoy mrus foLrkj esa tkuk gS ftruk fd gekjs 

A

B
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fo|kfFkZ;ksa ds fy, t:jh gSA

ge 'kq#vkr cqfu;knh çdkj dh xfr;ksa ls djrs 
gSa tSlh fd os eSdsfuDl ¼;kaf=dh½ }kjk ifjHkkf"kr 
dh xbZ gSaA tSlk fd vki tkurs gSa] eSdsfuDl] 
HkkSfrd'kkL= dh og 'kk[kk gS ftldk lEcU/k 
oLrqvksa ij cyksa dh fØ;k ds dkj.k gksus okyh 
mudh xfr ls gksrk gSA eSdsfuDl esa xfr;k¡ pkj 
çdkj dh gks ldrh gSaA

,slh xfr ftlds ifj.kkeLo:i oLrq ds LFkku esa 
ifjorZu gksrk gS] LFkkukUrj.k xfr ¼Vªkalys'kuy 
eks'ku½ dgykrh gSA vki iwN ldrs gSa fd D;k 
fdlh vkSj çdkj dh xfr Hkh gksrh gS\ fcydqy 
gks ldrh gSA mnkgj.k ds fy,] ;fn dksbZ Vªsu 
csaxyq# ls fnYyh tkrh gS vkSj fQj okfil 
csaxyq# vkrh gS] rks mlus cgqr xfr dh gksrh 
gSA ysfdu mldh fLFkfr esa dqy feykdj dksbZ 
ifjorZu ugha gksrkA blh çdkj ls ;fn dksbZ oLrq 
fdUgha nks fLFkfr;ksa ds chp ckj&ckj xfr djrh 
gS rks og nksyu dh xfr ¼v‚flysVjh eks'ku½ 
n'kkZrh gSA ijUrq nwljh vksj] ;fn dksbZ oLrq fcuk 
dgha x, vius gh pkjksa vksj ?kwerh gS] rks og  
?kw.kZu xfr ¼jksVs'kuy eks'ku½ n'kkZrh gSA vkSj 
vUr esa] ;fn fdlh oLrq dh xfr dk iwokZuqeku 
ugha yxk;k tk ldrk rks og vfu;fer xfr 
¼jSaMe eks'ku½ djrh gSA

iw¡Nksa dks ,d rjQ ls nwljh rjQ fgykrh jgrh 
gSa] vkSj nkSM+rs gq, LruikbZ tkuoj vius iSjksa 
dks vkxs vkSj ihNs dh vksj pykrs gSaA bu lHkh 
ekeyksa esa] ,d ,slk <k¡pk ftlesa æO;eku gksrk 
gS fdlh ,sls rjy inkFkZ ¼;k gok ;k ikuh½ esa 
nksyu djrk gS tks mldh xfr dk çfrjks/k 
djrk gSAß &vkj- eSduhy ,ySDtsaMj 7

vHkh rd geus pkj çdkjksa dh xfr dks ns[kk gSA 
D;k ;g gekjh d{kkvksa ds fy, i;kZIr ugha gS\ 
vPNk rks] ;g dgus esa fd Þdaxk: dqyk¡psa Hkjrs 
¼g‚i½ gSa tcfd ?kksM+s pkSdM+h Hkjrs gq, nkSM+rs 
gSa ¼xSyi½ß vkSj ;g dgus esa fd Þdaxk: vkSj 
?kksM+s LFkkukUrj.k xfr djrs gSaß fn[kk, tk jgs 
QdZ dks ns[ksa! tkuojksa dh yxHkx leLr xfr 
LFkkukUrj.k xfr gksrh gS] ij tc ge ml xfr 
dks ckjhdh ls lgh&lgh crkuk pkgrs gSa rks ge 
vU; 'kCnksa dk bLrseky djrs gSaA

tkuojksa ds  LFkku ifjorZu ¼yksdkseks'ku½ ds 
çdkj ml ek/;e ij fuHkZj djrs gSa ftlesa 
mudh xfr ?kfVr gksrh gSA ikuh ds vUnj 
gksus okyh leLr xfr rSjuk ¼fLofeax½ gksrh 
gS] gkyk¡fd mldk vkxs fQj ,slh xfr;ksa 
esa oxhZdj.k fd;k tk ldrk gS tSls fd 
ygjkuk ¼vuMqys'ku½ vkSj vkxs dks /kDdk nsuk 
¼çksiY'ku½A gok esa gksus okyh xfr fofo/k çdkj 
dh mM+uk ¼¶ykbax½ gksrh gS &frjuk ¼XykbfMax½] 
e¡Mjkuk ¼g‚ofjax½ vkSj QM+QM+kuk ¼¶ySfiax½A 
tehu ds uhps dh xfr vkerkSj ij fcy [kksnuk 
¼cjksbax½ gksrh gSA tehu ij gksus okyh xfr esa 
lcls vf/kd fofo/krk gksrh gS vkSj og pyuk] 
nkSM+uk] dqyk¡psa Hkjuk] p<+uk] dwnuk ;k jsaxuk gks 
ldrh gSA

bu lHkh gypyksa dk ifj.kke LFkkukUrj.k xfr 
gksrk gSA ysfdu D;k tkuojksa esa vU; çdkj 
dh xfr;k¡ Hkh ns[kh tkrh gSa\ tjk vius ân; 
ds /kM+dus ds ckjs esa lksfp, & og /kM+drk rks 
jgrk gS] ij mldk /kM+duk Nkrh ds vUnj ,d 
gh LFkku ij gksrk gSA ;g nksyu xfr dk ,d 
mnkgj.k gS] ftlesa ân; nks fLFkfr;ksa ds chp esa 

,d bYyh tks tehu ij igq¡pus ds fy, 
fdlh ikS/ks ij uhps dh vksj jsaxrh gS] og 
LFkkukUrj.k xfr n'kkZrh gSA fdlh iSaMqye 
dh ckj&ckj nksgjkbZ tkus okyh xfr nksyu 
xfr gksrh gSA fdlh lhMh Iys;j esa ?kwerh 
gqbZ lhMh dh xfr ?kw.kZu xfr gSA fdlh xSl 
esa mlds v.kqvksa dh xfr dk iwokZuqeku ugha 
yxk;k tk ldrk blfy, og vfu;fer 
xfr gSA 

tkuojksa dh xfr;k¡

ÞmM+us okys dhV vkSj i{kh vius ia[kksa dks Åij 
vkSj uhps QM+QM+krs gaS] rSjrh gqbZ eNfy;k¡ viuh 



14

vkxs&ihNs xfr djrk gSA vc vius flj dks ,d 
rjQ ls nwljh rjQ ys tkb,A vkidh xnZu esa  
/kqjh dk dke djus okyk tksM+] tks vkids flj 
dks bl rjg ls fgykus dh vkidks lqfo/kk nsrk 
gS] blds fy, ?kw.kZu xfr ij fuHkZj djrk gSA 
D;k vki tkuojksa esa nksyu vkSj ?kw.kZu xfr ds 
vkSj mnkgj.kksa ds ckjs esa lksp ldrs gSa\

ikS/kksa dh xfr

ÞmUgsa ,d&nwljs ls yM+uk iM+rk gS] mUgsa 
lgoklh lkfFk;ksa ds fy, Li/kkZ djuk iM+rh 
gS] mUgsa u, {ks=ksa esa geyk djds ?kqliSB djuk 
iM+rh gSA ij gesa drbZ bu ukVdh; ?kVukvksa 
dk irk ugha pyrkA bldk dkj.k ;g gS fd  
ikS/ks] fuf'pr :i ls] le; ds ,d vU; iSekus 
ij thrs gSaAß &lj MsfoM ,sfVucjks 8

ge vkerkSj ij ikS/kksa ds ckjs esa ,slk ugha lksprs 
fd os xfr djrs gSa] ysfdu muds thou esa <sjksa 
çdkj dh xfrfof/k gksrh gSaA mudh tks gypysa 
gekjh utj esa vkrh gSa os jSfiM IykaV ewoesaV~l 
¼Rofjr ouLifr gypy½ gksrh gSaA ;s gypysa  
,d lsds.M ds Hkh NksVs ls va'k esa] ;k dqN  
lsds.Mksa esa ?kfVr gksrh gSaA ,slh Rofjr xfr;ksa ds     
mnkgj.kksa esa ohul ¶ykbZVªSi ¼Hk{kh ikS/ks dk eD[kh 
fiatjk½ dk [kV ls vius f'kdkj dks cUn dj 
ysuk] NqbZ&eqbZ ds ikS/ks rFkk VSyhxzkQ ikS/ks dh 
ifÙk;ksa dh xfr;k¡ 'kkfey gSaA ikS/kksa esa lcls rst 
xfr ls gksus okyh Kkr xfr lQsn eycsjh ds 
isM+ksa ls ijkx dk Qsadk tkuk gSA ;g ?kVuk /ofu 
dh xfr ls vk/kh xfr ij ?kVrh gSA9

ijUrq] ikS/kksa dh vf/kdka'k xfr;k¡ vdYiuh; :i 
ls /kheh gksrh gSa vkSj mudks ?kfVr gksus esa dbZ 
lIrkg vkSj eghus yx tkrs gSaA ;s xfr;k¡ fofHkUu 
çdkj ds mdlkus okys ladsrksa tSls fd çdk'k] 
ikuh] xq#Rokd"kZ.k]jlk;uksa vkSj lw;Z vkfn ds 
dkj.k gksrh gSaA bu xfr;ksa esa lcls çfl) xfr 
lwjteq[kh ds Qwyksa ds }kjk Þlu&VªSfdax ¼lw;Z dk 
ihNk djuk½ß gSA dqN vU; mnkgj.kksa esa çkFkfed 
tM+ksa dk xq#Ro dh vksj c<+uk vkSj rus ds fljksa 

dk çdk'k dh vksj >qduk 'kkfey gSA

ikS/kksa dh ;s xfr;k¡ rc vkSj T;knk jkspd  
yxrh gSa tc mudks #d&#ddj yh xbZ 
cgqr&lh Øfed rLohjksa ¼Vkbe&ySIl QksVksxzkQh½ 
}kjk dSn fd;k tkrk gS vkSj fQj rst xfr ij 
fn[kk;k tkrk gSA ikS/kksa dh xfr ds dqN ,sls 
euksgj ohfM;ks bl oSclkbV ij ns[ks tk ldrs 
gSa ftls j‚tj ih- gSaxkVZj us fufeZr fd;k gS% 
http://plantsinmotion.bio.indiana.edu10

vkdk'kh; fi.Mksa dh xfr;k¡

Þgekjh –f"V dh bfUæ; gekjs lkeus c`gLifr 
dk pDdj yxkrs gq, mlds pkj mixzgksa dk 
–'; çLrqr djrh gS] oSls gh tSls pUæek i`Foh 
dk pDdj yxkrk gS] lkFk gh c`gLifr dk ;g 
iwjk lewg 12 o"kksaZ dh vof/k esa lw;Z ds pkjksa 
vksj ,d fojkV d{kk dh ;k=k iwjh djrk gS----Aß 
&xSyhfy;ks xSfyyh ,oa tksgkul dSiyj 11

Åij geus ,sls thou/kkjh çkf.k;ksa dh xfr;ksa 
dks ns[kk tks vkdkj ds iSekus ij yxHkx gekjs 
leku gksrs gSaA vc ge xfr;ksa dks T;knk cM+s 
iSekus ij ns[ksa vFkkZr xzgksa vkSj rkjksa vkSj Lo;a 
czãk.M dh xfr;ksa dks ns[ksaA

bfrgkl ds vf/kdka'k nkSj esa euq"; lksprs jgs  
fd czãk.M i`Foh dh ifjØek djrk FkkA 
vkf[kjdkj D;k lw;Z iwoZ esa ugha mxrk Fkk vkSj 
if'pe esa vLr ugha gksrk Fkk\ vkSj D;k jkr dks 
rkjs vkSj pUæek i`Foh ds bnZ&fxnZ ugha ?kwers Fks\ 
czãk.M esa xfr;ksa dh gekjh ekStwnk] tcnZLr :i 
ls cnyh gqbZ] le> ,sls dbZ lkglh oSKkfudksa 
ds dk;Z ls gkfly gqbZ ftUgksaus rRdkyhu  
vkf/kdkfjd lÙkk dks pqukSrh nhA

czãk.M dk i`Foh&dsfUær fl)kUr ;g nkok 
djrk Fkk fd lw;Z] pUæek] rkjs vkSj xzg lHkh 
i`Foh dk pDdj yxkrs FksA fudksyl dksifuZdl 
us bl fl)kUr dks pqukSrh nsus okyh viuh —fr 
viuh e`R;q ds FkksM+s le; igys rd çdkf'kr 
ugha dh Fkh D;ksafd og bZ'k&fuUnk ekuh tkrh 
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Fkh! xSyhfy;ks xSfyyh dks ;g dgus ds fy, ppZ 
}kjk lrk;k x;k fd og i`Foh Fkh tks fd lw;Z 
dk pDdj yxkrh Fkh] u fd bldk myVk] tSlk 
fd ekuk tkrk FkkA vk/kqfud foKku dk çkjEHk 
rc gqvk tc euq";ksa us ;g Lohdkj dj fy;k 
fd i`Foh czãk.M dk dsUæ ugha FkhA cfYd] i`Foh 
gh gj 24 ?k.Vs esa vius gh pkjksa vksj if'pe 
ls iwoZ dh vksj iwjh ?kwe tkrh gS] vkSj blhfy, 
vkdk'kh; fi.M gesa iwoZ ls if'pe dh vksj xfr 
djrs gq, çrhr gksrs gSaA

xzhd fo}kuksa ds ckn] dksifuZdl og igyk 
O;fä Fkk ftlus ;g lq>k;k fd fn[kkbZ nsus 
okys ik¡p xzg vkSj i`Foh lw;Z dh ifjØek djrs 
gSaA xSyhfy;ks us vius VSfyLdksi dk mi;ksx 
djrs gq, foLr`r voyksdu fd, vkSj c`gLifr ds 
bnZ&fxnZ mlds mixzgksa ds ekStwn gksus dh [kkst 
dhA vkSj tksgkul dSiyj us çLrkfor fd;k fd 
xzgksa rFkk mixzgksa dh ifjØek d{kk,¡ o`Ùkkdkj u 
gksdj v.Mkdkj ¼bfyfIVdy½ FkhaA ckn esa] lkSj 
e.My esa vU; xzgksa ¼;wjsul] uSipwu rFkk IywVks½ 
dh [kkst ds lkFk gh] vkdk'k esa xzgksa dh xfr;ksa 
dks vf/kdka'k :i ls dSiyj ds y‚t v‚Q 
IySusVjh eks'ku ¼xzgksa dh xfr ds fu;e½ ds }kjk 
le>k x;kA

vc ge tkurs gSa fd i`Foh viuh /kqjh ij 
vius gh pkjksa vksj ?kw.kZu djrh gS vkSj lw;Z 
dh ifjØek djrh gSA ;s fdl çdkj dh 
xfr;k¡ gSa\

chloha lnh ds 'kq#vkrh nkSj rd] ;g eku fy;k 
x;k fd lw;Z Hkh gekjh vkdk“kxaxk ds dsUæ esa 
fLFkr ugha gSA mlds ctk;] bl vkdk“kxaxk 
;kuh feYdh&os vkdk'kxaxk] dk dsUæ mldh 
,d NksVh Hkqtk esa fLFkr vusd rkjksa esa ls ,d 
rkjk gSA ,Mfou gcy ;g fl) djus esa lQy 
gq, fd bl fojkV czãk.M esa ,slh gtkjksa 
vkdk“kxaxk,¡ gSaA blls Hkh T;knk fnypLi 
ckr gS fd gcy ds vk¡dM+ksa us fn[kk;k fd tks 
vkdk“kxaxk i`Foh ls ftruh T;knk nwj Fkh] og 

mruh gh rst xfr ls vkSj nwj tk jgh FkhA 
bldk ;g eryc Fkk fd vf/kdka'k vkdk“kxaxk,¡ 
fujUrj c<+rh gqbZ xfr;ksa ls ,d&nwljs ls nwj tk 
jgh FkhaA vkSj] blfy, ;g vFkZ Hkh fudyk fd 
czãk.M QSy jgk Fkk!

v.kqvksa dh xfr

v.kq dbZ vyx&vyx rjg ls dEiu djrs gSaA

ÞD;ksafd ;gk¡ rqe vusd d.kksa dks v–'; /kDdksa 
ds dkj.k viuk NksVk&lk jkLrk cnyrs gq,] 

vkSj fQj okfil ihNs /kdsyk tkrs gq,] 

lHkh fn'kkvksa esa b/kj&m/kj gksrs gq, ns[kksxsA 

ns[kks] mudh lHkh cnyrh gqbZ xfr;k¡ iqjkuh gSa] 

os vkfndkyhu ijek.kq ls pyh vk jgh gSa----Aß

&VkbVl ywØh'kl dSjl 
12

xzgksa rFkk vkdk“kxaxkvksa ls vc ge iSekus ds 
nwljs Nksj ij pysa vkSj lw{en'khZ ¼ekbØksLdksi½ 
ls ns[kh tkus okyh phtksa ls vkSj Hkh lw{e Lrj 
ij >k¡dsaA vc ge rqjUr eku ysrs gSa fd leLr 
inkFkZ ijek.kqvksa ;k v.kqvksa ls feydj cuk 
gksrk gSA ysfdu lfn;ksa rd ijek.kq dsoy ,d 
dkYifud vo/kkj.kk Fks] ftudk dksbZ okLrfod 
çek.k ugha FkkA ijUrq ywØsfV;l ds m)j.k] tks 
2000 o"kksaZ ls Hkh vf/kd iqjkuk gS] esa muds çek.k 
dk cht ekStwn Fkk! 

Ref: http://scied.ucar.edu/molecular-
vibration-modes

v.kq dbZ vyx&vyx rjg ls dEiu djrs gSaA
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viuh nk'kZfud dfork esa ywØh'kl us  
lwt;Z dh fdj.k esa utj vkus okys /kwy ds 
d.kksa dh /;ku vkdf"kZr djus okyh xfr dk 
o.kZu fd;k gSA mlus vuqeku yxk;k fd  
/kwy d.kksa dks ok;q esa ekStwn v–'; xfreku 
ijek.kqvksa }kjk /kDds fn, tk jgs FksA vc 
ge tkurs gSa fd /kwy ds d.kksa dh xfr 
okLro esa Å"eh; /kkjkvksa ¼FkeZy djsaV~l½ ds 
dkj.k gksrh gSA ij ;g xfr mYys[kuh; :i 
ls czkmfu;u eks'ku ds leku gksrh gS ftlus 
ijek.kqvksa vkSj v.kqvksa ds vfLrRo dh iqf"V 
djus esa lgk;rk dhA

j‚cVZ czkmu us vius lw{en'khZ ls ijkx dk 
v/;;u djrs gq, dqN d.kksa dks ijkx ls 
mRlftZr gksrs gq, ns[kkA ;s d.k ikuh esa cspSuh 
ls b/kj&m/kj bl rjg ls xfr dj jgs Fks] 
tSls fd os thfor gksaA fdlh æo ;k xSl ¼rjy 
inkFkZ½ esa fuyfEcr d.kksa dh bl csrjrhc 
vfu;fer xfr dks vc czkmfu;u eks'ku ds uke 
ls tkuk tkrk gSA mlds n'kdksa ckn] vYcVZ 
vkbaLVhu us le>k;k fd ;s d.k] Lo;a ml rjy 
inkFkZ ds fujUrj xfr djrs gq, ijek.kqvksa vkSj 
v.kqvksa ls Vdjkus ds dkj.k] cspSuh Hkjh gypysa 
n'kkZrs FksA v–'; ijek.kqvksa dh xfr bl rjg 
muds }kjk muls cM+s fn[kkbZ nsus okys d.kksa dks 

xfr nsus ds dkj.k çdV gqbZA

geus vHkh ns[kk fd fdlh rjy inkFkZ ds v.kq 
fujUrj xfr dj jgs gksrs gSaA ij fdlh Bksl 
inkFkZ ds v.kqvksa esa D;k gksrk gS\ ;g irk pyk 
fd Bksl ds v.kq Hkh xfr djrs gSaA ijUrq] d.kksa 
ds xfr djus dk <ax t:j inkFkZ dh voLFkk 
ij fuHkZj djrk gSA mnkgj.k ds fy,] bldk 
eryc gS fd ikuh ds v.kq] cQZ esa] æo ikuh esa 
vkSj ikuh dh ok"i esa vyx&vyx çdkj ls xfr 
djrs gSaA

Bksl inkFkksaZ ds d.k ,d fu;fer O;oLFkk esa 
l?ku :i ls lkFk&lkFk tek, x, gksrs gSaA fQj 
Hkh] Bksl v.kq dEiu djrs gSa vkSj viuh fu;r 
fLFkfr ij ?kw.kZu djrs gSaA dEiu ,d lUrqyu 
fcUnq ds bnZ&fxnZ ,d çdkj dk nksyu gksrk gSA 
bu gypyksa ds ckotwn] Bksl inkFkZ vius v.kqvksa 
ds chp ds dls gq, cU/kksa ds dkj.k l[r ;k 
vuE; gksrs gSaA

æoksa esa] muds d.k T;knk <hys rjhds ls lkFk 
gksrs gSaA æo d.k ikl rks gksrs gSa] ysfdu os 
,d&nwljs ds bnZ&fxnZ Lora=rkiwoZd ljd ldrs 
gSaA ;gh dkj.k gS fd æo inkFkZ vius ik= dk 
vkdkj xzg.k dj ikrs gSaA æo d.kksa esa dEiu] 
?kw.kZu rFkk LFkkukUrj.k dh xfr;k¡ çnf'kZr  
gksrh gSaA

 
                       Sources for illustration (Animal): Garvie, Steve. The Great Trek. 2010. 
Wikimedia Commons. Web. 15 Apr. 2015. https://commons.wikimedia.org/wiki/File:The_Great_Trek.jpg. Attribution-Share 
Alike 2.0 Generic License: https://creativecommons.org/licenses/by-sa/2.0/deed.en. Sources for illustration (plants 
sprouting): Favreau, Jean-Marie. Sprouter. 2006. Wikimedia Commons. Web. 15 Apr. 2015.
https://commons.wikimedia.org/wiki/File:Sprouter.png. GNU Free Documentation License, Version 1.2 or later:
https://en.wikipedia.org/wiki/GNU_Free_Documentation_License)

tgk¡ ge tkuojksa esa gksus okyh xfr;ksa dks vklkuh ls le> ysrs gSa] ogha ikS/kksa esa xfr dh vo/kkj.kk dks le>us ds 
fy, vf/kd dYiuk 'kfä dh vko';drk gksrh gSA
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bu ckrksa ls ge ns[k ldrs gSa fd Hkkstu] 
vkJ;] laxhlkFkh vkfn dh t:jr gh 
tkuojksa esa xfr dk izeq[k dkj.k gksrh gSA 

xSlksa ds d.k Hkh ;s lHkh xfr;k¡ n'kkZrs gSaA ysfdu 
æoksa dh vis{kk xSlksa ds d.kksa ds chp esa T;knk 
cM+h nwjh gksrh gSA blds vykok] xSlksa ds v.kq 
rsth ls lHkh fn'kkvksa esa xfr djrs gSaA ;gh 
dkj.k gS fd xSlsa ftl fdlh Hkh ik= esa j[kh 
tkrh gSa mls os Hkj nsrh gSaA

xfr ds dkj.k
ÞD;k gS og vkfn pkyd] og cqudj tks rsth 
ls pyrh gqbZ cqukbZ Hkjfu;ksa dk ekxZn'kZu djrk 
gS\ß &,MoMZ vks- foYlu 13

gekjs vklikl ds lalkj esa fofo/k çdkj dh 
gypysa gksrh gSaA buesa ls dqN gekjh vk¡[kksa dks 
fn[kkbZ ugha nsrh vkSj dqN ,dne gekjs ikl ds 
ifjos'k esa ?kVrh gSaA vU; gels brus T;knk cM+s 
iSekus ij gksrh gSa fd mUgsa le>uk dfBu gksrk 
gSA ysfdu ;s lkjh phtsa vkf[kjdkj D;ksa vkSj 
dSls xfr djrh gSa\

bl loky dk mÙkj dkQh tfVy gS vkSj ml 
lUnHkZ ij fuHkZj djrk gS ftlesa ge bl loky 
dks mBkrs gSaA i'kq rFkk ikS/ks ftu dkj.kksa  ls 
xfr djrs gSa muls ge ifjfpr gSaA ysfdu 
fdlh xSl ds v.kq ;k xzg rFkk vkdk“kxaxk,¡ 
D;ksa xfr djrh gSa\ ;g ,d vPNk fopkj gS fd 
bu lokyksa dks ek/;fed Ldwy esa mBkuk 'kq: 
dj fn;k tk, rkfd fo|kFkhZ bu ij euu dj 
ldsaA vkSj vkjEHk djus dh lcls vPNh txg 
gS] ifjfpr ls vFkkZr thou/kkjh çkf.k;ksa ls 'kq: 
djukA

i'kq D;ksa xfr djrs gSa\

;fn vki vius fo|kfFkZ;ksa ls ;g ç'u djsaxs rks 
lEHkkouk gS fd os vkidks ,sls mÙkj nsaxs] tSls 
fd *[krjs ls cpus ds fy,* ;k *Hkkstu vkSj ikuh 
dh ryk'k djus ds fy,*A bl ppkZ dks vkxs 
c<+kus dk ,d rjhdk fo|kfFkZ;ksa ls ;g iwNuk 
gS fd cnyrs gq, ekSle ds lkFk tkuoj nwljh 
txgksa ij iyk;u D;ksa djrs gSa\ vki lgoklh 
lkfFk;ksa dh ryk'k djus ds fy, gksus okyh 
tkuojksa dh xfr;ksa] tSls fd phafV;ksa rFkk nhedksa 

dh oSokfgd mM+kuksa] dk Hkh o.kZu dj ldrs gSaA

blds ckn] ;g ns[kuk mi;ksxh gS fd tkuojksa 
esa xfr djus dh çfØ;k dSls gksrh gSA vf/kdka'k 
tkuojksa esa xfr iSnk djus dk lcls utnhdh 
dkj.k ekalisf'k;ksa dk fldqM+uk gksrk gSA

d“ks:d çkf.k;ksa esa xfr mRiUu djus ds fy, 
ekalisf'k;k¡ rFkk Ård ,d lkFk yhojksa dh rjg 
dke djrs gSaA14 yhoj ,d ljy e'khu gksrh gS 
tks ,d NksVk cy yxkdj ,d cM+k cy iSnk 
djus ds fy, bLrseky dh tkrh gSA yhoj dk 
fl)kUr gh jh<+/kkjh çkf.k;ksa esa l{ke :i ls 
xfr iSnk djus ds fy, bLrseky fd;k tkrk 
gSA fo|kfFkZ;ksa ls iwNsa fd mudh ekalisf'k;k¡ vkSj 
gfM~M;k¡ yhoj dh rjg dSls dke dj ldrh gSaA

,d vU; jkspd rF; ;g gS fd 'kjhj dh  
vf/kdka'k xfrfof/k;k¡ ekalisf'k;ksa ds ;qXeksa ¼is;lZ½ 
esa dke djus ds }kjk fØ;kfUor dh tkrh gSaA 
fo|kfFkZ;ksa ls bl loky ij fopkj djus dks dgsa 
fd ekalisf'k;k¡ tksM+ksa ds :i esa dke D;ksa djrh 
gSaA bl loky ds mÙkj dk ladsr ;g gS fd 
dksbZ Hkh ekalis'kh ,d gh fn'kk esa xfr djus ds 
fy, fldqM+ ldrh gSA

ckblSIl ¼f}f'kj is'kh½ rFkk VªkblSIl ¼<k¡ps dh 
f=ewyd is'kh½ ,slk gh ekalisf'k;ksa dk tksM+k gS] 
tc ckblSIl fldqM+rh gSa rc VªkblSIl <hyh gks 
tkrh gSa vkSj ,slk gh foijhr fØ;k esa gksrk gSA 
ckblSIl dk fldqM+uk dksgfu;ksa dks eksM+rk gS] 
VªkblSIl dk fldqM+uk dksgfu;ksa dks fQj ls lh/kk 
dj nsrk gSA bl çdkj 'kjhj ds vaxksa dks nksuksa 
fn'kkvksa esa pykus ds fy, ekalisf'k;k¡ tksM+ksa esa 
dke djrh gSaA

ikS/ks D;ksa xfr djrs gSa\ 

bl ckr ij xkSj djuk fnypLi gksrk gS fd D;k 
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fo|kFkhZ ;g le> ikrs gSa fd ikS/kksa ds xfr djus 
ds dbZ dkj.k Hkh ogh gksrs gSa tks tkuojksa ds 
gksrs gSaA gk¡] muesa dsoy ;g vUrj t:j gksrk gS 
fd ikS/kksa esa dksbZ okLrfod yksdkseks'ku ¼iwjs ikS/ks 
dk LFkku ifjorZu½ ugha gksrkA fo|kfFkZ;ksa ls  
ikS/kksa dh xfr;ksa ds fof'k"V uke crkus ds fy, 
dgsa vkSj fQj bl ij fopkj djus ds fy, dgsa 
fd ;s xfr;k¡ D;ksa gksrh gSaA

mnkgj.k ds fy,] çdk'k la'ys"k.k dh çfØ;k ds 
}kjk Hkkstu rS;kj djus esa ikS/ks dh enn djus 
ds fy, mldk ruk çdk'k dh vksj xfr djrk 
gS rFkk tM+sa ikuh dh vksj xfr djrh gSaA ohul 
¶ykbVªSi dh xfr dhVksa dks Q¡lkus ds }kjk ikS/ks 
dks dfBukbZ ls çkIr gksus okys iks"kd rRo ¼tSls 
fd ukbVªkstu½ ikus esa enn djus ds fy, gksrh 
gSA NqbZ&eqbZ dh ifÙk;k¡] ijHkf{k;ksa ls viuh j{kk 
djus ds fy,] Nq, tkus ij cUn gks tkrh gSaA 
Qwy vius ijkx.k] fu"kspu ¼QfVZykbts'ku½ vkSj 
cht&fuekZ.k dh lEHkkoukvksa dks vf/kdre cukus 
ds fy, [kqyrs rFkk cUn gksrs gSaA                                                      

gSaA ;g xfr rus ds ml Hkkx ds yEcs gks tkus 
ds dkj.k gksrh gS tks çdk'k ls nwj gksrk gSA 
bl vleku o`f) ds dkj.k ruk çdk'k dh vksj 
eqM+ tkrk gSA o`f) gkeksZu dgykus okys jlk;u 
yEckbZ esa bl c<+r dks iSnk djrs gSaA o`f) 
gkeksZu dksf'kdkvksa dh nhokjksa dks vf/kd yphyk 
cuk nsrs gSa vkSj blfy, ikuh dk lap; djus ds 
}kjk dksf'kdk,¡ T;knk yEch gks tkrh gSaA15 vkSj 
dqN vU; jlk;uksa dh fØ;k ds }kjk ¼tks çdk'k 
ds çfr laosnu'khy gksrs gSa½ bl o`f) gkeksZu dks 
rus ds va/ksjs Hkkx dh vksj Hkstk tkrk gSA

jSfiM IykaV ewoesaV~l ¼ikS/kksa esa Rofjr xfr;k¡½ 
dbZ ?kVukvksa ds la;kstu ds ek/;e ls ?kVrs gSaA 
bl rjg dh ,d ?kVuk *vEy o`f)* gksrh gS tks 
ohul ¶ykbZVªSi esa ikbZ tkrh gSA16 tc mldh 
ifÙk;ksa ds jkseksa dks Nqvk tkrk gS] rks iÙkh ds 
fo|qrh; foHko esa ifjorZu gksrk gSA bl ifjorZu 
ds dkj.k feMfjc ¼iÙkh ds chp dh ul½ dh 
dksf'kdkvksa dh nhokjksa esa /kukRed gkbMªkstu 
vk;uksa ¼H+½ dh ck<+ vk tkrh gSA ;s vk;u 
ml {ks= dks vf/kd vEyh; cuk nsrs gSa vkSj 
dksf'kdkvksa dh nhokjksa ds dqN fgLlksa dks ?kksy 
nsrs gSaA blds ifj.kkLo:i dksf'kdk,¡ ikuh dk 
laxzg djus ds }kjk QSyus ds fy, eqä gks tkrh 
gSaA iÙkh dk ckgjh Hkkx rsth ls QSyrk gS vkSj 
blfy, mldk Qank [kV ls cUn gks tkrk gSA

ikS/kksa esa xfr ds ,sls dbZ utnhdh dkj.k gksrs 
gSaA bu çfØ;kvksa dks csgrj <ax ls le>us ds 
fy, ge vHkh Hkh mudh [kkstchu dj jgs gSaA

i'kqvksa rFkk ikS/kksa] nksuksa ds ekeys esa geus ns[kk 
fd muds thou ds fy, vko';d phtksa dh 
ryk'k djus ds }kjk] thou dks cuk, j[kus dh 
t:jr gh mudh xfr;ksa ds mRiUu gksus dk 
dkj.k gksrh gSA fQj Hkh gesa bldk iDdk irk 
ugha gS fd ;g *thou* D;k gS tks vius dks 
lrr cuk, j[kus dk ç;kl djrk gSA

xzg] rkjs rFkk vkdk’kxaxk,¡ D;ksa xfr djrs gSa\

geus vkdk'kh; fi.Mksa ds }kjk çnf'kZr dh tkus 

ikS/kksa esa Hkh xfr dk izeq[k dkj.k] Hkkstu] 
çfrj{kk] çtuu rFkk vU; vko';drk,¡ 
gksrh gSaA

ysfdu ikS/ks okLro esa fdl rjg xfr iSnk 
djrs gSa\ vkf[kjdkj muesa dksbZ ekalisf'k;k¡] 
dksbZ gfM~M;k¡ vkSj lcls egÙoiw.kZ] dksbZ 
raf=dk O;oLFkk ugha gksrhA bl ç'u ds mÙkj 
esa thofoKku rFkk jlk;u'kkL= dk ,d jkspd 
feJ.k 'kkfey gksrk gSA ;fn vkids fo|kFkhZ ikS/ks 
dh cqfu;knh dksf'kdk lajpuk ls vkSj FkksM+s&cgqr 
jlk;u'kkL= ls ifjfpr gSa] rks vki ikS/kksa dh 
xfr;ksa ds ,d ;k nks mnkgj.kksa dk FkksM+s foLrkj 
ls v/;;u dj ldrs gSaA

ikS/kksa esa xfr;ksa dh /kheh njsa] muds vyx&vyx 
vaxksa ds c<+us dh vyx&vyx njksa ds dkj.k 
gksrh gSaA mnkgj.k ds fy,] tc NksVs dksey ikS/kksa 
dks ,d dejs ds Hkhrj j[kk tkrk gS rc muds 
rus f[kM+dh dh vksj çdk'k dh fn'kk esa eqM+ tkrs 
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okyh fofHkUu çdkj dh xfr;ksa dks ns[kk gSA os 
vius gh pkjksa vksj ?kw.kZu ¼fLiu ;k jksVsV½ djrs 
gSa] nwljs fi.Mksa ds pkjksa vksj pDdj yxkrs gSa 
vkSj 'ks"k czãk.M ls rst xfr ls nwj Hkkxrs 
gSaA ysfdu ;s fi.M xfr djrs gh D;ksa gSa] ;g 
,d ,slk loky gS ftlus euq";ksa dks lfn;ksa 
ls ijs'kku vkSj gSjku dj j[kk gSA czãk.M dh 
jgL;e; ç—fr ls lpeqp esas fo|kfFkZ;ksa dk 
ifjp; djok;s tkus dh t:jr gksrh gSA mUgsa 
bu xfr;ksa ds dkj.kksa dk vuqeku yxkus ds 
fy, çksRlkfgr fd;k tk ldrk gSA d{kk esa bl 
loky dh ppkZ djus ls igys os Lo;a Hkh blds 
ckjs esa i<+ ldrs gSa vkSj blds mÙkj [kkst ldrs 
gSaA ;gk¡ ge igys mYys[k dh xbZa rhu çdkj dh 
xfr;ksa ds lEHkkfor dkj.kksa ij ,d laf{kIr utj 
MkysaxsA

;g ns[kk x;k gS fd czãk.M esa gj pht 
¼lkSj e.My ds xzg] lw;Z] vU; rkjs] lHkh  
vkdk“kxaxk,¡½ lHkh phtsa ?kw.kZu djrh gSaA17 vkSj 
,d O;oLFkk ¼tSls fd feYdh&os vkdk“kxaxk ;k 

i`Foh ds Lo;a ds pkjksa vksj ?kw.kZu djus ls ,slk çrhr 
gksrk gS tSls fd lw;Z rFkk rkjs mldk pDdj yxkrs 
gSaA ;g QksVksxzkQ jkf= vkdk'k esa 91 fefuV dh vof/k 
esa fy, x, rkjksa dh vkHkklh xfr dh rLohj dks 
fn[kkrk gSA Source: Lee, James Ronald. 91 Minutes of 
the Night Sky . 2010.Wikimedia Commons. Web. 15 Apr. 
2015. https://commons.wikimedia.org/wiki/File:91_minute 
s_of_the_night_sky .jpg.

lkSj e.My½ ds Hkhrj fLFkr lHkh oLrq,¡ i`Foh ds 
tSlh gh fn'kk esa ?kw.kZu djrs gSaA ,slk blfy, gS 
D;ksafd ;g ?kw.kZu Lo;a bu O;oLFkkvksa ds fufeZr 
gksus ds QyLo:i fodflr gqvk çrhr gksrk gSA

mnkgj.k ds fy,] feYdh&os ds Hkhrj lkSj e.My 
yxHkx 4-5 vjc o"kZ igys fdlh ,sls cy ds 
ifj.kkeLo:i fufeZr gqvk] tks lEHko gS fd ikl 
esa fLFkr lqijuksok dh 'k‚dosOl ¼mPp ncko dk 
rst xfr ls vk jgk {ks=½ dk jgk gksA18 bl cy 
us gkbMªkstu xSl ds ,d fojkV ckny dks xq#Ro 
ds dkj.k vius vUnj gh <g tkus ij ck/; 
fd;kA ftu fHkUu&fHkUu vkosxksa ls gkbMªkstu 
ds d.k ,d&nwljs dh vksj vk,] mUgksaus 
la;qä gksdj iwjh O;oLFkk ds fy, ?kw.kZu dks 
mRikfnr fd;kA ftu ?kVukvksa ds ifj.kkeLo:i 
vkdk“kxaxkvksa dk fuekZ.k gqvk] os gh muds ?kw.kZu 
djus dk dkj.k cuhaA

vc] i`Foh rFkk vU; xzg lw;Z dh ifjØek D;ksa 
djrs gSa\ xq#Rokd"kZ.k cy ds dkj.k xzg lw;Z 
dh vksj mlh rjg [khaps tkrs gSa ftl rjg ,d 
lsc tehu ij fxjrk gSA ij] i`Foh lw;Z esa D;ksa 
ugha fxj tkrh] bldk dkj.k gS fd i`Foh dk 
,d ik'oZosx ¼lkbMost osyksflVh½ Hkh gksrk gS] 
ftldh fn'kk lw;Z ls ledks.k ¼90 fMxzh dk  
dks.k½ cukrh gSA19 ;g ik'oZosx ml le; ls 
pyk vk jgk gS tc vkjEHk esa i`Foh lkSj e.My 
esa fufeZr gqbZ FkhA ;g ik'oZosx i`Foh dks lw;Z 
ls nwj /kdsyus dk ç;kl djrk gS] tcfd 
xq#Rokd"kZ.k dk cy mls lw;Z dh vksj [khaprk 
gSA ;s nksuksa ifjiw.kZ lUrqyu esa gksrs gSa] vkSj 
blhfy, i`Foh u rks lw;Z esa fxjrh gS vkSj u gh 
mlls nwj tkrh gSA mlds ctk;] og fujUrj 
viuh d{kk esa lw;Z dh ifjØek djrh jgrh gSA

vkSj vUr esa] czãk.M dh vkdk“kxaxk,¡ D;ksa rsth 
ls ,d&nwljs ls nwj Hkkx jgh gSa\ bl ç'u dk 
mÙkj fcx cSax ¼egkfoLQksV½20 esa fufgr gSA tc 
vkdk“kxaxkvksa dh xfr dks le; esa ihNs dh vksj 
ys tk;k tkrk gS] rks os lHkh ,d gh ewy fcUnq 
ls mRiUu gqbZ çrhr gksrh gSaA
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egkfoLQksV ds fl)kUr dk nkok gS fd 13-7 
vjc o"kZ igys ;g ,d ek= fcUnq ,d foLQksV 
ds ifj.kkeLo:i Qwyk] QSyrk x;k vkSj ckn 
esa B.Mk gksus ij mlus orZeku foLr`r gksrs gq, 
czãk.M dks fufeZr fd;kA21

lkjka'k esa ge ns[k ldrs gSa fd vkdk'kh; fi.Mksa 
dh xfr dk ,d çeq[k dkj.k xq#Rokd"kZ.k cy 
gSA ysfdu mudh xfr ds vU; dkj.k okLro 
esa gesa Kkr ugha gSa] vkSj blhfy, ge lqijuksok 
;k fcx cSax tSlh ?kVukvksa dk vuqeku yxkrs 
gSaA egÙoiw.kZ ckr czãk.M ds ckjs esa ,d foLe; 
vkSj jgL; dh vuqHkwfr dks vius fo|kfFkZ;ksa dks 
lEçsf"kr djuk gSA

ijek.kq rFkk v.kq D;ksa xfr djrs gSa\

geus igys ns[kk fd ijek.kqvksa rFkk v.kqvksa dh 
xfr inkFkZ dh voLFkk ds lkFk cnyrh gSA 
ysfdu ;s d.k xfr djrs gh D;ksa gSa\ D;k dksbZ 
,sls v.kq Hkh gksrs gSa tks iwjh rjg xfrghu ;k 
fLFkj gksa\

bu lokyksa ds mÙkj esa] fo|kfFkZ;ksa ls muds 
vuqeku tkuus dk rjhdk] muls ;g iwNuk gS 
fd ikuh ds ekeys esa inkFkZ dh voLFkkvksa dk 
ifjorZu dSls gksrk gSA fuf'pr :i ls] ge 
tkurs gSa fd cQZ dks xeZ djus ij og ikuh 
esa cny tkrk gS] vkSj mls vkxs xeZ djus ij 
og ok"i esa cny tkrk gSA B.Mk djus ij ;g 
?kVuk myVs :i esa ?kfVr gksrh gSA

vxyk dke gekjs fo|kfFkZ;ksa dks bu ?kVukvksa 
esa vUrlZEcU/k [kkstus ds fy, çsfjr djuk gSA 
muls iwfN, fd ftl rjg inkFkZ dh voLFkk 

fcx cSax dk fl)kUr ,sls ,d ek= ewy fcUnq 
¼tks vR;Ur gh NksVk] vR;Ur xje] vuUr 
:i ls l?ku fcUnq gS½ ls czãk.M dh mRifÙk 
dks le>kus ds fy, çLrkfor fd;k x;k 
FkkA gesa ;g ugha ekywe fd ;g ,d ek= 
ewy fcUnq dgk¡ ls ;k dSls vk;kA

esa ifjorZu gksrk gS vkSj ftl rjg inkFkZ dh 
vyx&vyx voLFkkvksa esa muds d.kksa dh xfr 
vyx&vyx gksrh gS] bu nksuksa ckrksa ds chp esa 
D;k lEcU/k gks ldrk gSA mUgsa ;g ns[k lduk 
pkfg, fd xeZ djus ij d.k T;knk rst xfr 
djrs gSa vkSj B.Mk djus ij mudh xfr /kheh gks 
tkrh gSA ;gk¡ xfr dh ÅtkZ ds :i esa xfrt 
ÅtkZ ¼dkbuSfVd ,uthZ½ dk ifjp; djok;k tk 
ldrk gSA dksbZ oLrq ftruh rsth ls xfr djrh 
gS] mldh xfrt ÅtkZ mruh gh vf/kd gksrh gSA

fQj fo|kfFkZ;ksa ls iwNsa fd fdlh inkFkZ dks xje 
djus ij mldk rkieku dSls cnyrk gSA mUgsa 
dksf'k'k djds rkieku dks ifjHkkf"kr djus nsaA 
fuf'pr :i ls] rkieku fdlh oLrq dh Å"ek 
dh rhozrk dks ukirk gSA ysfdu ;gk¡ lEcU/k ;g 
gS fd rkieku fdlh oLrq esa ekStwn d.kksa dh 
vkSlr xfrt ÅtkZ dh eki gksrk gSA fdlh oLrq 
ds d.k ftruh vf/kd rst xfr djrs gSa] mruk 
gh vf/kd mldk rkieku gksrk gSA22

geus ns[kk gS fd inkFkZ ds d.k xeZ djus ij 
T;knk rsth ls xfr djrs gSaA rks] D;k d.kksa dks 
i;kZIr B.Mk djus ds }kjk mudh xfr dks jksdk 
tk ldrk gS\ rkieku dk dSfYou iSekuk blh 
fopkj ij vk/kkfjr gS] D;ksafd oSKkfudksa us  
fl)kUr :i esa ;g fu"d"kZ fudkyk fd fdlh 
xSl dk vk;ru& 273-15°C ¼fMxzh lSfYl;l½ ij 
'kwU; gks tkrk gSA ;g & 273-15°C dk rkieku 
pje 'kwU; ¼,sClksY;wV thjks½ ;k 0 fMxzh dSfYou 
ekuk tkrk gSA23 ifjHkk"kk ds vuqlkj] ekuk tkrk 
gS fd pje 'kwU; ij leLr vk.kfod xfr dks 
cUn gks tkuk pkfg,A

ysfdu blds lkFk dbZ leL;k,¡ gSaA iwjs Kkr 
czãk.M esa dksbZ Hkh ,slk LFkku ugha gS tks pje 
'kwU; rkieku ij gksA gekjs fy, ,d pje 'kwU; 
fufeZr dj ikuk lS)kfUrd :i ls vlEHko gS] 
gkyk¡fd ge mlds cgqr utnhd rd igq¡pus esa 
lQy gq, gSaA24 vUr esa] Dok.Ve eSdsfuDl dk 
rdZ gS fd pje 'kwU; ij d.k xfreku gSa ;k 
ugha] ;g eki lduk vlEHko gSA vkSj ;fn ge 
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fdlh çdkj ml rkieku ij xfr dks eki Hkh 
ldrs] rc Hkh d.kksa esa FkksM+s ifjek.k esa dEiu 
vkSj ?kw.kZu rks gksxkA25 blfy, czãk.M esa çR;sd 
d.k xfr dj jgk gksrk gSA vkSj gesa lpeqp esa 
irk ugha gS fd ,slk D;ksa gSA

fu"d"kZ
ge fQj ls ml loky dks nksgjk,¡ ftlls geus 
'kq#vkr dh Fkh & D;k ge dg ldrs gSa fd 
xfr thou dk y{k.k gS\ vkf[kjdkj] czãk.M 
esa gj pht xfr djrh gSA blfy, thou/kkjh 
çkf.k;ksa ds }kjk fofHkUu çdkj ds mdlkoksa ds 
çfrmRrj ds :i esa] mís';iw.kZ xfr çnf'kZr djus 
dh ckr djuk vf/kd mi;qä çrhr gksrk gSA 
vkn'kZ :i esa vUrfoZ"k;h v/;;u blh çdkj dh 
ckjhd Hksn okyh le> dks c<+kok nsrk gSA

geus ;gk¡ dbZ –f"Vdks.kksa ls xfr ds izlax dk 
v/;;u ,d [kkl dkj.k ls fd;k gS] rkfd 
dksf'k'k djds ge vyx&vyx –f"Vdks.kksa dk 
,dhdj.k dj ldsaA tgk¡ ge fo"k; {ks=ksa ds 
,d —f=e foHkktu ds ek/;e ls lalkj ds ckjs 
esa le>rs gSa] ogha vUrfoZ"k;h ikB~;Øe lexz dks 
ns[kus dk ç;kl djrk gSA vk'kk dh tkuh pkfg, 
fd vc gesa xfr dh ,d ,slh le> gkfly 
gqbZ gS ftlesa fofHkUu fo"k; {ks=ksa dh vo/kkj.kk,¡ 
lekfgr gSaA

fuf'pr :i ls] phtsa D;ksa xfr djrh gS] bl 
ç'u dh ge ftruh xgjh [kkstchu djsaxs] gekjs 
eu esa mrus gh vf/kd ç'u mBsaxsA gekjs v/;;u 
ds leLr foLrkj ds ckotwn] czãk.M esa xfr 
dk vfUre dkj.k gekjh idM+ ls ckgj gSA ;g 
cks/k fd cgqr dqN gS tks vKkr gS] ,d ,slh 
vUr–Zf"V gS tks gesa vius fo|kfFkZ;ksa rd lEçsf"kr 
djuk t:jh gSA D;ksafd dsoy rHkh ifjfpr vkSj 
Kkr dh lhekvksa ds ikj tkus dh mRdV bPNk 
iSnk gksrh gSA
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hydrogen	gas	to	collapse	on	itself,	through	
gravity.	The	different	initial	momentums	with	
which	Hydrogen	particles	moved	towards	each	
other,	added	up	to	produce	a	spin	to	the	entire	
system.	Similar	phenomena	that	led	to	the	
formation	of	galaxies	also	causes	them	to	rotate.

Now,	why	do	Earth	and	other	planets	orbit	the	
Sun?	Planets	are	pulled	towards	the	sun	by	
gravitational	force	in	the	same	manner	as	an	
apple	falls	to	earth.	The	reason	the	Earth	doesn’t	
fall	into	the	Sun	is	because	it	also	has	a	sideways	

19velocity	at	right	angles	to	the	Sun .	This	sideways	
motion	is	a	remnant	from	when	the	Earth	was	
initially	formed	in	the	solar	system.	The	sideways	
velocity	is	driving	the	Earth	away	from	the	Sun,	
while	gravitational	force	is	pulling	it	towards	the	
Sun.	These	two	are	in	perfect	balance,	and	so	the	
Earth	neither	falls	in	nor	moves	away.	Instead	it	
orbits	the	Sun	continually.		

Finally,	why	are	galaxies	in	the	Universe	speeding	
away	from	one	another?	The	answer	to	this	

20question	is	the	Big	Bang .	When	the	movement	
of	galaxies	is	traced	backwards	in	time,	they	all	
seem	to	originate	from	a	single	point.	

The	Big	Bang	theory	claims	that	13.7	billion	years	
ago,	this	singularity	inflated,	expanded	and	

21cooled	to	form	the	current,	expanding	Universe .	

In	summary,	we	can	see	that	one	major	cause	of	
movement	of	celestial	bodies	is	gravitational	
force.	But	other	causes	of	movement	are	really	
unknown	to	us	–	and	so	we	guess	at	things	such	
as	supernovae	or	the	Big	Bang.	The	important	
thing	is	to	impart	a	sense	of	wonder	about	the	
Universe	to	our	students.

Why	do	atoms	and	molecules	move?

Earlier,	we	saw	how	the	motion	of	atoms	and	
molecules	varies	by	states	of	matter.	But	why	do	
these	particles	move	at	all?	Are	there	any	
molecules	that	are	completely	immobile?

One	way	to	elicit	guesses	from	students	in	
answer	to	these	questions	is	to	ask	them	how	

The	Big	Bang	theory	was	suggested	to	
explain	the	origin	of	the	Universe	from	
this	“singularity”	–	an	extremely	small,	
extremely	hot,	infinitely	dense	point.		We	
don’t	know	where	the	singularity	came	
from,	or	how.

themselves,	revolve	around	other	bodies	and	
speed	away	from	the	rest	of	the	Universe.	But	
why	these	objects	move	is	a	question	that	has	
baffled	and	intrigued	humans	for	centuries.	
Students	need	to	be	introduced	to	the	truly	
mysterious	nature	of	the	Universe.	They	could	be	
encouraged	to	guess	at	reasons	for	these	
movements.	They	could	also	read	up	and	find	
answers	to	this	question	on	their	own,	before	
discussing	these	in	the	classroom.	Here,	we’ll	look	
at	a	brief	overview	of	probable	causes	for	the	
three	kinds	of	movement	mentioned	earlier	on.

It’s	been	observed	that	everything	in	the	Universe	
spins	–	planets	of	the	solar	system,	the	sun,	other	

17stars,	entire	galaxies	-	everything	spins	 .	And	
within	a	system	–	such	as	the	Milky	Way	galaxy	or	
the	solar	system	–	most	objects	spin	in	the	same	
direction.	In	the	solar	system,	all	planets,	except	
Venus	and	Uranus,	rotate	in	the	same	direction	as	
the	Earth.	This	is	because	the	spin	itself	seems	to	
have	developed	as	a	result	of	the	formation	of	
these	systems.	

For	instance,	the	solar	system	was	formed	within	
the	Milky	Way	4.5	billion	years	ago	as	a	result	of	
some	force,	possibly	shockwaves	from	a	nearby	

18supernova .	This	force	caused	a	cloud	of	

And	even	if	we	were	somehow	able	to	measure	
motion	at	this	temperature,	particles	would	still	

25have	a	small	amount	of	vibration	and	rotation !	
So,	each	and	every	particle	in	the	Universe	is	in	
motion.	And	we	don’t	really	know	why.	

Conclusions

Let’s	repeat	the	question	we	began	with	–	can	we	
say	that	movement	is	a	characteristic	of	life?	
After	all,	everything	in	the	Universe	moves.	It	
seems	more	appropriate	to	talk	of	living	
creatures	as	exhibiting	purposeful	movement	in	
response	to	stimuli.	This	is	the	kind	of	nuanced	
understanding	that	interdisciplinary	studies	
ideally	promote.	

We	have	studied	the	topic	of	movement	from	
multiple	perspectives	here	for	a	specific	reason	–	
to	try	and	integrate	different	points	of	view.	
While	we	learn	about	the	world	through	an	
artificial	division	of	disciplines,	interdisciplinary	
curricula	attempt	to	see	the	whole.	Hopefully,	we	
now	have	an	understanding	of	motion	that	
encompasses	concepts	from	different	disciplines.	

Of	course,	the	more	we	probe	why	things	move,	
the	more	questions	arise	in	our	minds.		In	spite	of	
all	the	details	we	study,	the	ultimate	cause	of	
movement	in	the	Universe	eludes	us.	This	
awareness	that	there	is	much	that	is	unknown	is	
an	insight	we	must	pass	on	to	our	students.	For	
only	then	is	an	urge	created	to	go	beyond	
boundaries	of	the	familiar	and	the	known.
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