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1-  ijek.kq rFkk ukfHkd dh lajpuk1-  ijek.kq rFkk ukfHkd dh lajpuk1-  ijek.kq rFkk ukfHkd dh lajpuk1-  ijek.kq rFkk ukfHkd dh lajpuk1-  ijek.kq rFkk ukfHkd dh lajpuk

• ^^jlk;u foKku] foKku dh og 'kk[kk gS ftlds vUrxZr
inkFkks± ds xq.kksa] la?kVu] lajpuk rFkk muesa gksus okys
ifjorZuksa dk vè;;u fd;k tkrk gSA** Chemistry vFkkZr~
jlk;u foKku 'kCn dh mRifÙk ^feÏ^ ds izkphu uke
^dhfe;k* ^dhfe;k* ^dhfe;k* ^dhfe;k* ^dhfe;k* ls gqbZ gS] ftldk vFkZ gS& ^dkyk jax*A gekjs
vklikl dh vfèkdka'k oLrq,¡ ;k rks jlk;u m|ksx ls
lacafèkr gS ;k muds mRiknksa lsA tSls&fdrkc cukus esa
dkxt vkSj L;kgh dk_ ?kj cukus esa ydM+h] yksgk] lhlk
vkSj jaxksa dk_ diM+s] vkHkw"k.k] twrs] lkcqu] viektZd]
dkWLesfVDl] Øhe] foVkfeu] nokbZ;k¡] moZjd] dhVuk'kd
bR;kfnA

• ,d jlk;u'kkL=kh jlk;u foKku dks le>us esa viuk
;ksxnku nsrk gSA og ljy vkSj tfVy nksuksa fofèk;ksa ls
izR;sd inkFkZ ds la?kVu vkSj lajpuk dks fuèkkZfjr djrk gS
vkSj blds laHkkfor mi;ksxksa dks Hkh crykrk gSA og inkFkksZa
dh mi;ksfxrk dks c<+kus esa Hkh lgk;d gksrk gS ftlls u;s
inkFkZ vorfjr gksrs gSa] tSls& nokbZ;k¡] viektZd] jax]
IykfLVd] jcj] MkbZt] diM+s] Ñf"k&jlk;u] moZjd]
dhVuk'kd bR;kfnA vxj inkFkZ mi;ksxh gks] rks jlk;u'kkL=kh
mls de [kpsZ esa vkSj izHkkoh :i ls vfèkd ek=kk esa cukus
ds mik; Hkh lq>krk gSA ySoksft;jySoksft;jySoksft;jySoksft;jySoksft;j (Lavoisier) dks ̂ jlk;u
foKku dk firk* dgk tkrk gSA

jlk;u foKku dh 'kk[kk,¡jlk;u foKku dh 'kk[kk,¡jlk;u foKku dh 'kk[kk,¡jlk;u foKku dh 'kk[kk,¡jlk;u foKku dh 'kk[kk,¡

• jlk;u foKku ds vè;;u dks ljy cukus ds fy, mls
dbZ 'kk[kkvksa esa ck¡Vk x;k gS] ftlesa fuEu izeq[k gSa&

1-1-1-1-1- vdkcZfud jlk;u&vdkcZfud jlk;u&vdkcZfud jlk;u&vdkcZfud jlk;u&vdkcZfud jlk;u& blds vUrxZr lHkh vdkcZfud
rRoksa ,oa muds ;kSfxdksa dk vè;;u fd;k tkrk gSA

2-2-2-2-2- dkcZfud jlk;u&dkcZfud jlk;u&dkcZfud jlk;u&dkcZfud jlk;u&dkcZfud jlk;u& blds vUrxZr dkcZu ds ;kSfxdksa dk
vè;;u fd;k tkrk gSA

3-3-3-3-3- HkkSfrd jlk;uHkkSfrd jlk;uHkkSfrd jlk;uHkkSfrd jlk;uHkkSfrd jlk;u& blds vUrxZr jklk;fud vfHkfØ;kvksa ds
fu;eksa rFkk fl¼kUrksa dk vè;;u fd;k tkrk gSA

4-4-4-4-4- vkS|ksfxd jlk;u&vkS|ksfxd jlk;u&vkS|ksfxd jlk;u&vkS|ksfxd jlk;u&vkS|ksfxd jlk;u& blesa inkFkksZa dk o`gr~ ifjek.k esa
fuekZ.k djus ls lacafèkr fu;eksa] vfHkfØ;kvksa] fofèk;ksa
vkfn dk vè;;u fd;k tkrk gSA

5-5-5-5-5- tSo&jlk;u&tSo&jlk;u&tSo&jlk;u&tSo&jlk;u&tSo&jlk;u& blds vUrxZr thoèkkfj;ksa esa gksus okyh
jklk;fud vfHkfØ;kvksa rFkk tUrqvksa ,oa ouLifr;ksa ls
izkIr inkFkksZa dk vè;;u fd;k tkrk gSA

6-6-6-6-6- Ñf"k jlk;u&Ñf"k jlk;u&Ñf"k jlk;u&Ñf"k jlk;u&Ñf"k jlk;u& blds vUrxZr Ñf"k ls lacafèkr jlk;u]

tSls& thok.kquk'kd] e`nk ds la?kVu vkfn dk vè;;u
fd;k tkrk gSA

ijek.kq rFkk ukfHkd dh lajpukijek.kq rFkk ukfHkd dh lajpukijek.kq rFkk ukfHkd dh lajpukijek.kq rFkk ukfHkd dh lajpukijek.kq rFkk ukfHkd dh lajpuk

(Structure of  Atom and Nucleus)

inkFkZ ,oa bldh izÑfrinkFkZ ,oa bldh izÑfrinkFkZ ,oa bldh izÑfrinkFkZ ,oa bldh izÑfrinkFkZ ,oa bldh izÑfr

• nqfu;k dh dksbZ Hkh oLrq tks LFkku ?ksjrh gks] ftldk
nzO;eku gksrk gks vkSj tks viuh lajpuk esa ifjorZu dk
fojksèk djrh gks] ^inkFkZ*^inkFkZ*^inkFkZ*^inkFkZ*^inkFkZ* dgykrh gSA mnkgj.k& gok vkSj
ty] phuh vkSj ckyw] gkbMªkstu vkSj vkWDlhtu] rk¡ck]
yksgk] ydM+h] [kfut bR;kfnA

• inkFkZ lajf{kr gS] vFkkZr~ mls u rks mRiUu fd;k tk ldrk
gS] u gh u"V fd;k tk ldrk gSA mlds ,d :i dks nwljs
:i esa dsoy cnyk tk ldrk gSA

iap rRoiap rRoiap rRoiap rRoiap rRo

• Hkkjrh;ksa vkSj ;wukfu;ksa dk vuqeku Fkk fd izÑfr dh lkjh
oLrq,¡ ik¡p rRoksa ds la;ksx ls cuh gSaA ;s ik¡p rRo gSa&
f{kfrt] ty] ikod] xxu] lehjA lka[; n'kZd esa ;g er
fn;k x;k gS fd ^izÑfr* gha bu iap rRoksa dh tuuh gS]
ijarq ;g dsoy ,d jgL;e; fopkj gh jgkA Hkkjr ds
egku Íf"k ^d.kkn* Íf"k ^d.kkn* Íf"k ^d.kkn* Íf"k ^d.kkn* Íf"k ^d.kkn* ds vuqlkj lHkh inkFkZ vR;ar lw{e
d.kksa ls cus gksrs gSaA mUgksus bu d.kksa dks ^ijek.kq* crk;k
FkkA

MkYVu dk ijek.kq fl¼kUrMkYVu dk ijek.kq fl¼kUrMkYVu dk ijek.kq fl¼kUrMkYVu dk ijek.kq fl¼kUrMkYVu dk ijek.kq fl¼kUr

• inkFkZ dh lajpuk ds lacaèk esa vkfndky ls gh nk'kZfudksa
dk ;g er Fkk fd izR;sd inkFkZ dk fuekZ.k lw{e rFkk
vfoHkkT; d.kksa ls gksrk gSA bl fl¼kUr dh iqf"V ds fy,
dksbZ izk;ksfxd izek.k miyCèk ugha FkkA 1803 bZ- esa
MkYVuMkYVuMkYVuMkYVuMkYVu (Dalton) us inkFkZ dh lajpuk ls lacafèkr ,d
fl¼kUr izfrikfnr fd;k ftls ijek.kq&fl¼kUr ijek.kq&fl¼kUr ijek.kq&fl¼kUr ijek.kq&fl¼kUr ijek.kq&fl¼kUr (Atomic

Theory) dgk tkrk gSA bl fl¼kUr ds vuqlkjµ

i) izR;sd rRo ds lw{ere d.k dks ijek.kq ijek.kq ijek.kq ijek.kq ijek.kq (Atom) dgk
tkrk gS ftuds }kjk laiw.kZ rRo curk gSA

ii) ,d gh rRo ds lHkh ijek.kq ijLij leku gksrs gSa rFkk nks
fHkUu rRoksa ds ijek.kq ,d&nwljs ls fHkUu gksrs gSaA

iii) ijek.kqvksa ds vkil esa feyus ls ;kSfxd ijek.kq curs gSa
ftUgsa v.kq v.kq v.kq v.kq v.kq (Molecule) dgk tkrk gSA v.kqvkssa esa ijek.kqvksa
dh iw.kZ la[;k gksrh gSA
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iv) ,d inkFkZ ds lHkh v.kq ijLij leku gksrs gSaA

v) ijek.kq vfouk'kh gksrs gSa rFkk bUgsa mRiUu Hkh ugh fd;k tk
ldrk gSA

nk s"knk s"knk s"knk s"knk s"k

• MkYVu ds ijek.kq fl¼kUr dh dqN izeq[k =kqfV;k¡ bl
izdkj gSa] gkykafd bu =kqfV;ksa ds ckotwn bl fl¼kUr dh
mi;ksfxrk fufoZokn gSA

i) ;g fl¼kUr fdlh rRo ds vafre d.k vkSj fdlh ;kSfxd
ds vafre d.k ds chp foHksn dk Li"Vhdj.k ugha dj
ikrk gSA MkYVu ds vuqlkj] bu nksuksa izdkj ds d.kksa dks
^ijek.kq*^ijek.kq*^ijek.kq*^ijek.kq*^ijek.kq* dgrs gSaA rRo ds vafre d.k ljy ijek.kq
(Simple Atoms) vkSj ;kSfxd ds vafre d.k ;kSfxd ijek.kq
(Compound Atoms) dgykrs gSaA

ii) blds vuqlkj ijek.kq vfoHkkT; gksrk gSA fdUrq] vkèkqfud
vuqlaèkku us bls xyr fl¼ dj fn;k gSA

iii) blds vuqlkj fdlh ,d rRo ds lHkh ijek.kq leku Hkkj
okys gksrs gSaA leLFkkfud (Isotopes) rFkk leHkkfjd
(Isobars) bl fl¼kUr ds foijhr gSaA

jnjiQksMZ dh ladYiukjnjiQksMZ dh ladYiukjnjiQksMZ dh ladYiukjnjiQksMZ dh ladYiukjnjiQksMZ dh ladYiuk

jnjiQksMZ dk ,YiQk&fdj.k izdh.kZu lacaèkh iz;ksx rFkkjnjiQksMZ dk ,YiQk&fdj.k izdh.kZu lacaèkh iz;ksx rFkkjnjiQksMZ dk ,YiQk&fdj.k izdh.kZu lacaèkh iz;ksx rFkkjnjiQksMZ dk ,YiQk&fdj.k izdh.kZu lacaèkh iz;ksx rFkkjnjiQksMZ dk ,YiQk&fdj.k izdh.kZu lacaèkh iz;ksx rFkk
blds fu"d"kZblds fu"d"kZblds fu"d"kZblds fu"d"kZblds fu"d"kZ

(Rutherford's ααααα-rays Scattering Experiment and its

Conclusions)

jnjiQksMZjnjiQksMZjnjiQksMZjnjiQksMZjnjiQksMZ (Rutherford)] xkbxjxkbxjxkbxjxkbxjxkbxj (Geiger) rFkk eklZMsueklZMsueklZMsueklZMsueklZMsu
(Marsden) us ,d egRoiw.kZ iz;ksx fd;k ftlds fu"d"kksZa ls
ijek.kqvksa dh lgh lajpuk dk Kku gksrk gSA bl iz;ksx esa ,d
fuokZfrr dks"B (Evacuated Chamber) C ds Hkhrj lhls (Lead)

dh ,d eksVh ifV~Vdk I j[kh xbZ ftlds ,d ladh.kZ fNnz dks
jsfM;ks,sfDVo rRo iksyksfu;e (Polonium) ls Hkj fn;k x;k
(fp=k 1)A iksyksfu;e ls Hkjs bl fNnz ds lkeus lksus dh ,d
iryh iÙkh (Foil) G j[kh xbZ ftlij iksyksfu;e ls fudyus
okys rhozxkeh ,YiQk&d.k ladh.kZ fdj.k&iqat ds :i esa vkifrr
gksus yxsA lksus dh iÙkh ls xqtjus ds ckn bu ,YiQk&d.kksa dh
mifLFkfr dks tkuus ds fy, ,d lw{en'khZ (Microscope) M

dk mi;ksx fd;k x;k ftlds lkeus ftad lYiQkbM (Zinc

Sulphide) dk ,d inkZ yxk fn;k x;kA insZ ij ,YiQk&d.kksa ds
dkj.k izLiQqj.k (Scintillation) dh fØ;k vFkkZr gYds izdk'k
dk mRiUu gksuk] gksrh FkhA jnjiQksMZ us ;g ns[kk fd lksus dh
iÙkh ls xqtjus ds Øe esa ;s d.k fofHkUu fn'kkvksa esa fo{ksfir
gks tkrs gSaA ,YiQk&d.kksa ds vius ekxZ ls fo{ksfir gksus dh bl
?kVuk dks izdh.kZuizdh.kZuizdh.kZuizdh.kZuizdh.kZu (Scattering) dgk tkrk gSA iz;ksx esa lw{en'khZ

dks iÙkh ds pkjksa vksj ?kqek&?kqek dj izLiQqj.k dh la[;k fxu
yh xbZA ;g ns[kk x;k fd vfèkdka'k α -d.k iÙkh ds vkjikj]
fcuk izHkkfor gq,] lhèks fudy tkrs gSa] vFkkZr oSls d.kksa dk
izdh.kZu fcYdqy gh ugha gksrk gSA blds vfrfjDr dqN α-d.k
NksVs d.kksa ls izdhf.kZr gksrs gSa rFkk dqN (cgqr gh de) d.kksa
dk izdh.kZu 90º ls Hkh vfèkd gksrk gSA bu izs{k.kksa ls jnjiQksMZ
us ;g fu"d"kZ fudkyk fd tc α-d.k èkkrq dh iÙkh ls xqtjrs
gSa rks vfèkdka'k d.k tks vfo{ksfir fudy tkrs gSa os fdlh cy
dk vuqHko ugha djrsA vr%] ijek.kq dk vfèkdka'k Hkkx vanj
esa [kks[kyk gksuk pkfg,A (bls fdlh Hkh rjg Bksl xksyk ugha
ekuk tk ldrk tSlk fd VkWelu us ekuk Fkk)A blds vfrfjDr
os α-d.k tks NksVs d.kksa ls izdhf.kZr gksrs gSa os vo'; fdlh
izfrd"kZ.k cy dk vuqHko djrs gSaA pw¡fd α-d.k èkukosf'kr gksrs
gSa] vr% bUgsa fo{ksfir djus ds  fy, fdlh vU; èkukosf'kr
d.k dk gksuk vko';d gSA bl vkèkkj ij jnjiQksMZ us ;g
fu"d"kZ fudkyk fd ijek.kq dk laiw.kZ èku vkos'k dk ,d LFkku
ij dsafnzr jgrk gS (VkWelu ds vuqlkj èku vkos'k ijek.kq esa
,d leku :i ls forfjr ugha gks ldrk)A dqN α-d.k ,sls
Hkh gksrs gSa tks 90º ls Hkh vfèkd dks.k ls izdhf.kZr gksdj okil
ykSV vkrs gSaA (fp=k 2)

• Li"Vr% ;s d.k ijek.kq ds dsUnz esa fLFkr èkukosf'kr d.k
ds cgqr fudV ls xqtjus ds dkj.k rhoz izfrd"kZ.k&cy dk
vuqHko djrs gSa rFkk okil ykSV vkrs gSaA

• bu izs{k.kksa ds vkèkkj ij jnjiQksMZ us ijek.kq dk ,d u;k
ekWMy fn;kA

jnjiQksMZ dk ijek.kq&ekWMyjnjiQksMZ dk ijek.kq&ekWMyjnjiQksMZ dk ijek.kq&ekWMyjnjiQksMZ dk ijek.kq&ekWMyjnjiQksMZ dk ijek.kq&ekWMy

(Rutherford's Atomic Model)

• ,YiQk&fdj.kksa ds izdh.kZu ds izs{k.kksa ds vkèkkj ij ;g ckr
Li"V gks tkrh gS fd fdlh Hkh rRo ds ijek.kq
esa èku vkos'k ,dleku :i ls forfjr ugha jgrs gSa cfYd
os ,d lw{e LFkku esa dsafnzr jgrs  gSaA ijek.kq ds Hkhrj bl
izdkj ds èkukosf'kr lw{e Hkkx dks ukfHkdukfHkdukfHkdukfHkdukfHkd (Nucleus) dgk
tkrk gSA jnjiQksMZ us  ijek.kq&ekWMy fuEufyf[kr izdkj dk
izLrqr fd;k%

ijek.kq dk dqy nzO;eku (blds bysDVªkWuksa ds nzO;eku dks
NksM+dj) rFkk dqy èku vkos'k ijek.kq ds dsUnz ij
10&15m dh dksfV dh f=kT;k ds ukfHkdukfHkdukfHkdukfHkdukfHkd (Nucleus) esa
dsfUnzr jgrk gSA ukfHkd ds pkjksa vksj 10&10m dh dksfV
dh f=kT;k ds [kks[kys xksys esa bysDVªkWu fofHkUu o`Ùkh;
d{kkvksa (Orbits) esa ?kwers jgrs gSa (fp=k 3) o`Ùkh; d{kkvksa
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esa bysDVªkWuksa dks ?kweus ds fy, vko';d vfHkdsUnz cy]
by s DV ª k W u rF k k  u k f H kd d s c hp fØ;k' k hy
fLFkj&fo|qr&vkd"kZ.k cy }kjk izkIr gksrk gSA

• jnjiQksMZ ds ijek.kq&ekWMy dks es.MyhiQ dh vkorZ rkfydk
(Periodic table) ls Hkh leFkZu izkIr gqvkA ysfdu bl
ekWMy esa vxzfyf[kr nks dfBukb;k¡ mRiUu gqbZµ

i) ijek.kq dk LFkkf;Ro ijek.kq dk LFkkf;Ro ijek.kq dk LFkkf;Ro ijek.kq dk LFkkf;Ro ijek.kq dk LFkkf;Ro (Stability of Atom)

ukfHkd ds pkjksa vksj o`Ùkh; d{kkvksa esa ?kweusokys bysDVªkWuksa
ij vfHkdsUnz cy yxrk gS ftlls os ges'kk dsUnz dh vksj
Rofjr jgrs gSaA fpj&izfrf"Br fl¼kUr (Classical Theory)

ds vuqlkj pw¡fd Rofjr vkosf'kr d.k (Accelerated charged

particle) fo|qr& pqEcdh; fofdj.k mRlftZr djrk gS]
vr% ukfHkd ds pkjksa vksj o`Ùkh; d{kkvksa esa ?kweus okys
bysDVªkWuksa }kjk Hkh fofdj.k mRlftZr gksus ds dkj.k budh
d{kk dh f=kT;k èkhjs&èkhjs ?kVrh tkuh pkfg, vkSj var esa
mls ukfHkd esa fey tkuk pkfg,A Li"Vr% ,slk gksus ij
ijek.kq LFkk;h ugha jg ldrkA

ii) jsf[ky LisDVªe dh O;k[;k jsf[ky LisDVªe dh O;k[;k jsf[ky LisDVªe dh O;k[;k jsf[ky LisDVªe dh O;k[;k jsf[ky LisDVªe dh O;k[;k (Explanation of line

Spectra)

jnjiQksMZ ds ekWMy esa ijek.kq ds bysDVªku lHkh laHko
f=kT;kvksa dh o`Ùkh; d{kkvksa esa ?kweus ds fy, Lora=k ekus
x, gSaA Li"Vr% ijek.kqvksa ls lHkh laHko vko`fÙk;ksa dh
fo|qr&paqcdh; rjaxsa mRiUu gksuh pkfg, vFkkZr ijek.kq
}kjk mRiUu LisDVªe dks larr (Continuous) gksuk pkfg,A
ijarq izk;ksfxd lR; ;g gS fd rRoksa ds ijek.kq ls fuf'pr
vko`fÙk;ksa ds gh jsf[ky LisDVªe izkIr gksrs gSaA vr%
jnjiQksMZ&ekWMy }kjk jsf[kr LisDVªe dh O;k[;k ugha dh
tk ldhA

• bu dfBukb;ksa dks nwj djus ds fy, uhYl cksj us eSDl
Iykad ds DokaVe fl¼kUr ds vkèkkj  ij jnjiQksMZ ds
ijek.kq&ekWMy esa dqN lqèkkj fd;kA

cksj dk ijek.kq&ekWMycksj dk ijek.kq&ekWMycksj dk ijek.kq&ekWMycksj dk ijek.kq&ekWMycksj dk ijek.kq&ekWMy
(Bohr's Atomic Model)

• 1913 bZ- esa uhYl cksjuhYl cksjuhYl cksjuhYl cksjuhYl cksj (Neils Bohr) us jnjiQksMZ ds
ijek.kq&ekWMy esa Iykad ds DokaVe fl¼kUrDokaVe fl¼kUrDokaVe fl¼kUrDokaVe fl¼kUrDokaVe fl¼kUr (Planck's

quantum theory) dks yxkdj gkbMªkstu&ijek.kq ds LisDVªe
dh liQy O;k[;k dh rFkk ijek.kq dk ,d u;k ekWMy
fn;kA bl ekWMy dks cksj dk ijek.kq&ekWMy dgk tkrk gS
tks cksj ds fuEufyf[kr vfHkx̀ghrksa (Postulates) ij vkèkkfjr
gSµ

i) ijek.kq ds dsUnz ij èkukosf'kr ukfHkd gksrk gS ftldk

vkos'k Ze ds cjkcj gksrk gS] tgk¡ Z ijek.kq Øekad
(Atomic number) rFkk e bysDVªkWu ds vkos'k ds ifjek.k
dk èku vkos'k gSA

ii) bysDVªkWu] ukfHkd ds pkjksa vksj o`Ùkh; d{kkvksa (Circular

orbits) esa ?kwerk jgrk gSA bu d{kkvksa esa ?kweusokys bysDVªkWu
fofdj.k ugha mRiUu djrs gSaA bu d{kkvksa dks LFkk;h
d{kk,¡ (Stable orbits) dgk tkrk gSA

iii) fdlh Hkh LFkk;h d{kk ds fy, bysDVªkWu vkSj ukfHkd ds
chp fØ;k'khy vkd"kZ.k cy vko';d vfHkdsUnz cy
iznku djrk gSA

iv) bysDVªku dh lHkh d{kk,¡ (Orbits) laHko ugh gksrhA bysDVªkWu
dsoy mUgha d{kkvksa esa ?kwe ldrs gSa ftuessa mudk dks.kh;
laosx (Angular momentum) h/2π dk iw.kk±d xq.kt
(Integral multiple) gksrk gS] tgk¡ h Iykad dk lkoZf=kd
fLFkjkad (Planck's universal constant) gSA ;fn bysDVªkWu
dk nzO;eku m gks rFkk og v osx ls r f=kT;k dh o`Ùkh;
d{kk easa ?kwe jgk gks rks mldk dks.kh; laosx mvr gksxkA
cksj ds bl vfHkx`ghr ds vuqlkj

2π

h
n  mvr =

• tgk¡ n ,d iw.kkZad (n = 1, 2, 3, ...) gS ftls eq[;
DokaVe la[;kDokaVe la[;kDokaVe la[;kDokaVe la[;kDokaVe la[;k (Principal quantum number) ;k d{kk
dh Øe&la[;k dgk tkrk gSA gkbMªkstu ds ijek.kq esa

noha LFkk;h d{kk esa ?kweus&okys bysDVªkWuksa dh dqy ÅtkZ
E ds fy, vxzfyf[kr lw=k gksrk gS%

2n

Rhc
–   E =

• tgk¡ R = fjMcxZ fLFkjkad] h = Iykad fLFkjkad rFkk c =

izdk'k dk osx gSA

• mi;qZDr lw=k ls ;g Li"V gS fd n ds vfèkd eku ds fy,
ÅtkZ dk eku de Í.kkRed (Less negative) gksxk vFkkZr
mPp d{kkvksa esa bysDVªkWu dh dqy ÅtkZ E dk eku vfèkd
gksxk rFkk ukfHkd ds fudVokyh d{kkvksa ds bysDVªkWu ds
fy, E dk eku vfèkd Í.kkRed (More negative) vFkkZr
ifjek.k esa de gksxkA

v) tc ijek.kq dks fdlh cká Ïksr ls ÅtkZ izkIr gksrh gS rks
mldk dksbZ bysDVªkWu viuh LFkk;h d{kk dks NksM+dj Å¡ph
LFkk;h d{kk esa pyk tkrk gSA ogk¡ og dsoy 10&8s rd
Bgjdj rqjar gh uhph d{kk esa ykSV vkrk gSA bl fØ;k dks
laØe.klaØe.klaØe.klaØe.klaØe.k (Transition) dgk tkrk gSA bysDVªkWu dk laØe.k
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tc ,d d{kk ls nwljh d{kk esa gksrk gS (fp=k 4) rks
mRlftZr izdk'k&iQksVkWu (Photon of light) dh vko`fÙk v

fuEufyf[kr lehdj.k ds vuqlkj gksrh gSµ

hv E– E 12 = ;k  
h

E– E 12=v

ijarq  2
2

2
n

hcR
E = rFkk    2

1

1
n

hcR
E =














=∴

2
2

n

1
 - 

2
1

n

1
 Rc    v

• pw¡fd bysDVªkWu dh d{kk,¡ fuf'pr jgrh gSa vFkkZr ijek.kq
ds bysDVªkWuksa dh ÅtkZ,¡ fuf'pr jgrh gSa] vr% fdlh
ijek.kq ls dsoy fuf'pr vko`fÙk;ksa ds gh iQksVkWu mRlftZr
gksrs gSa ftl dkj.k jsf[kr LisDVªe (Line spectrum) izkIr
gksrk gSA bl izdkj cksj ds bl ekWMy dks ekudj gkbMªkstu
ds LisDVªe dh O;k[;k liQyrkiwoZd dh tk ldhA

• cksj dk mi;qZDr ijek.kq&ekWMy vkèkqfud HkkSfrdh dk ewy
vkèkkj gSSA blds fy, mUgsa 1922 bZ- esa ukscsy iqjLdkj ls
lEekfur fd;k x;kA

cksj ds ekWMy dh [kkfe;k¡cksj ds ekWMy dh [kkfe;k¡cksj ds ekWMy dh [kkfe;k¡cksj ds ekWMy dh [kkfe;k¡cksj ds ekWMy dh [kkfe;k¡
(Shortcomings of Bohr's model)

• ;|fi cksj ds ekWMy }kjk gkbMªkstu ds LisDVªe dh O;k[;k
liQyrkiwoZd dh tk ldh] fiQj Hkh blesa fuEufyf[kr
dfe;k¡ ikbZ xbZµ

1- vfèkd foHksnu&{kerkokys LisDVªksLdksi ls gkbMªkstu dh
LisDVªeh js[kkvksa dk ijh{k.k djus ij ;g ns[kk x;k gS fd
buesa ls ,d vfèkd èkwfey lw{e js[kk,¡ èkwfey lw{e js[kk,¡ èkwfey lw{e js[kk,¡ èkwfey lw{e js[kk,¡ èkwfey lw{e js[kk,¡ (Faint fine

lines) jgrh gSaA LisDVªeh js[kkvksa dh bl lw{e lajpuk
(Fine structure) dks ckjs ds fl¼kUr }kjk ugha le>k;k tk
ldkA

2- bl fl¼kUr }kjk fdlh rRo dh fofHkUu LisDVªeh js[kkvksa
dh rhozrk esa varj gksus dk dkj.k ugha le>k;k tk ldkA

3- ;g fl¼kUr ijek.kq esa bysDVªkWuksa ds forj.k dks Hkh
liQykiwoZd ugha le>k ldkA

4- ;g fl¼kUr dsoy ,d bysDVªkWu okys ijek.kqvksa] tSls
gkbMªkstu] vk;fur ghfy;e (He+) ds LisDVªe dh gh
O;k[;k dj ldkA blds }kjk tfVy ijek.kqvksa ds LisDVªe
dh O;k[;k ugha dh tk ldhA

ukfHkd dh lajpukukfHkd dh lajpukukfHkd dh lajpukukfHkd dh lajpukukfHkd dh lajpuk
(Strucutre of the Nucleus)

• jnjiQksMZ ds ,YiQk&d.k&izdh.kZu ds iz;ksx ls ;g fl¼
gqvk fd fdlh ijek.kq dk dqy èku vkos'k rFkk dqy
nzO;eku mlds dsUnz ij ,d lw{e LFkku ds ladsfUnzr jgrs
gSaA ;gh dkj.k gS fd tc dksbZ ,YiQk&d.k bl dsUnz ds
lehi ls xqtjrk gS rc mldk fopyu 90º ls vfèkd
dks.k ls gks tkrk gSA ijek.kq ds Hkhrj bl ladh.kZ LFkku dks
dsUæddsUæddsUæddsUæddsUæd ;k ukfHkdukfHkdukfHkdukfHkdukfHkd (Nucleus) dgk tkrk gSA ukfHkd dh
f=kT;k yxHkdx 10&15m dh dksfV dh gksrh gS tks ijek.kq
dh f=kT;k (yxHkx 10&10m) dh rqyuk esa cgqr gh de
gSA

• ukfHkd ds pkjksa vksj bysDVªkWu fuf'pr d{kkvksa esa ?kwers
jgrs gSa ftudk dqy Í.k vkos'k] ukfHkd ds dqy èku
vkos'k ds cjkcj gksrk gS D;ksafd laiw.kZ ijek.kq dks viuh
lkekU; voLFkk esa vkos'k&jfgr gksuk pkfg,A

• ;fn fdlh rRo ds ijek.kq&Øekadijek.kq&Øekadijek.kq&Øekadijek.kq&Øekadijek.kq&Øekad (Atomic number) dks
Z ls lwfpr fd;k tk, rks ml ijek.kq ds ukfHkd esa Ze

ifjek.k dk èku vkos'k gksrk gS tgk¡ e bysDVªkWu ds vkos'k
ds cjkcj ifjek.k dk èku vkos'k gSA vr%] fdlh ijek.kq
ds ukfHkd dk dqy èku vkos'k +e vkos'k dk iw.kkZad xq.kt
(Integral multiple) gksrk gSA Li"Vr% ijek.kq&Øekad Z

okys rRoksa ds ijek.kqvksa ds ukfHkd esa +e vkos'k okys Z

d.k gksrs gSaA ukfHkd esa mifLFkr blh izdkj ds èkukosf'kr
d.kksa dks izk sVk Wuizk sVk Wuizk sVk Wuizk sVk Wuizk sVk Wu (Proton) dgk tkrk gSA izksVkWu dk
nzO;eku yxHkx 1.67 × 10-27 kg gksrk gS ftldh rqyuk
esa bysDVªkWu dk nzO;eku (9.11 × 10-31 kg) cgqr gh de
gSA ;gh dkj.k gS fd ijek.kq dk nzO;eku blds ukfHkd ij
gh ladsfUnzr ekuk tkrk gSA U;wVªkWu] vkos'k&jfgr d.k gSA

• ;gk¡ ;g Li"V gks tkuk vko';d gS fd ukfHkd dh
lajpuk esa dsoy èkukosf'kr d.k izksVkWu gh ugha jgrs gSa]
cfYd izksVkWu ds vfrfjDr U;wVªk Wu U;wVªk Wu U;wVªk Wu U;wVªk Wu U;wVªk Wu (Neutron) uked ,d
vU; ewy d.k gksrs gSa ftudk nzO;eku izksVkWu ds nzO;eku
ds yxHkx cjkcj (;FkkFkZ esa FkksM+k vfèkd) gksrk gSA bl
ewy d.k dh [kkst loZizFke pSMfodpSMfodpSMfodpSMfodpSMfod us 1932 bZ- esa dh
FkhA

• ;fn izksVkWu ds nzO;eku dks ,dkad nzO;eku ek=kd eku
fy;k tk, rks ijek.kq ds nzO;eku dks izksVkWuksa rFkk U;wVªkWuksa
dh dqy la[;k A ls lwfpr fd;k tkrk gSA A dks ijek.kq
dh æO;eku&la[;kæO;eku&la[;kæO;eku&la[;kæO;eku&la[;kæO;eku&la[;k ;k nzO;eku&Øekad (Mass number)

dk tkrk gSA ijek.kq&Øekad ijek.kq&Øekad ijek.kq&Øekad ijek.kq&Øekad ijek.kq&Øekad (Atomic number) Z ls
ijek.kq ds dqy izksVkWuksa dh la[;k lwfpr gksrh gSA vr%]
;fn fdlh ijek.kq X dk ijek.kq&Øekad Z rFkk
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nzO;eku&la[;k A gks rks blds ukfHkd dks ladsr           X
A

Z

ls lwfpr fd;k tkrk gSA Li"Vr% blds ijek.kq esa izksVkWuksa
dh la[;k Z rFkk U;wVªkWuksa dh la[;k (A-Z) gksxhA ysfdu
iz;ksx ls ;g ik;k tkrk gS fd ukfHkd dk dqy nzO;eku
mlds vo;oh d.kksa ds dqy nzO;eku (vFkkZr Z izksVkWuksa
dk nzO;eku $ (A-Z) U;wVªkWuksa dk nzO;eku) ls dqN de
gksrk gSA Li"Vr% ukfHkd ds fuekZ.k esa tc U;wVªkWu vkSj
izksVkWu feyrs gSa rks muds dqy nzO;eku esa dqN deh gks
tkrh gSA nzO;eku dh bl deh dks æO;eku {kfr æO;eku {kfr æO;eku {kfr æO;eku {kfr æO;eku {kfr (Mass

defect) dgk tkrk gSA

ukfHkd dk LFkkf;Ro rFkk ukfHkdh; cyukfHkd dk LFkkf;Ro rFkk ukfHkdh; cyukfHkd dk LFkkf;Ro rFkk ukfHkdh; cyukfHkd dk LFkkf;Ro rFkk ukfHkdh; cyukfHkd dk LFkkf;Ro rFkk ukfHkdh; cy

(Stability of Nucleus and Nuclear Force)

• de ijek.kq&Hkkj okys ijek.kq ds ukfHkd iw.kZr% LFkk;h
(Stable) jgrs gSa] fdarq vfèkd ijek.kq&Hkkj okys ijek.kqvksa
ds ukfHkd LFkk;h ugha gkssrsA ftu rRoksa dk ijek.kq&Hkkj
ftruk vfèkd gksrk gS muds ijek.kqvksa ds ukfHkd mrus gh
vfèkd vLFkk;h gksrs gSaA okLro esa vfèkd ijek.kq&Hkkj
okys ukfHkdksa esa izksVkWuksa dh la[;k vfèkd gks tkus ls muds
izksVkWuksa ds chp fo|qrh; izfrd"kZ.k cy dk eku vfèkd gks
tkrk gS rFkk ;s ijek.kq vLFkk;h gks tkrs gSaA mnkgj.k ds

fy, ;wjsfu;e&235
( )U235

92

 ds ukfHkd esa 92 izksVkWu rFkk

143 U;wVªkWu gksrs gSa ftlls os cgqr vLFkk;h gks tkrs gSa vkSj
α-, β- rFkk γ-fdj.ksa mRlftZr djrs gSaA

• lw{e ukfHkd ds izksVkWu vkSj U;wVªkWu ,d&nwljs ls ,d
fo'ks"k izdkj ds vYi ijkl cy (Short range force)]
ftls ukfHkdh; cyukfHkdh; cyukfHkdh; cyukfHkdh; cyukfHkdh; cy (Nuclear force) dgk tkrk gSA] ls
tqM+s jgrs gSaA bu cyksa ls lacafèkr fl¼kUr dk izfriknu
izfl¼ tkikuh oSKkfud ;wdkok ;wdkok ;wdkok ;wdkok ;wdkok (Yakawa) us 1935 bZ- esa
fd;k Fkk ftls eslkWu&{ks=k&fl¼kUr eslkWu&{ks=k&fl¼kUr eslkWu&{ks=k&fl¼kUr eslkWu&{ks=k&fl¼kUr eslkWu&{ks=k&fl¼kUr (Meson field theory)

dgk tkrk gSA

ukfHkdh; foLrkj rFkk ukfHkdh; ?kuRoukfHkdh; foLrkj rFkk ukfHkdh; ?kuRoukfHkdh; foLrkj rFkk ukfHkdh; ?kuRoukfHkdh; foLrkj rFkk ukfHkdh; ?kuRoukfHkdh; foLrkj rFkk ukfHkdh; ?kuRo
(Nuclear Dimensions and Nuclear Density)

• jnjiQksMZ ds ,YiQk&d.k izdh.kZu (α-ray scattering) lacaèkh
iz;ksx rFkk vU; iz;ksxksa ds vkèkkj ij ukfHkd ds lkbt dk
ifjdyu yxHkx 10&15m dh dksfV dk fd;k x;k FkkA
fHkUu&fHkUu èkkrqvksa dh ifÙk;ksa ds lkFk iz;ksx djus ij ;g
ik;k x;k fd fdlh ukfHkd dk vk;ru (Volume) mlds
ijek.kq dh nzO;eku&la[;k (Mass number) A dk lekuqikrh
gksrk gS] vFkkZr

V ∝ A ;k 4/3 πR3 ∝ A, tgk¡ R = ukfHkd dh f=kT;k

;k R3 ∝ A  ;k R ∝ A1/3;  ∴∴∴∴∴ R ∝ R0A1/3

• tgk¡ R0 dk eku yxHkx 1-2 iQehZ ds cjkcj gksrk gSA 1
iQehZ ;k 1 iQsaVksehVj (fm)] yackbZ dk lw{e ek=kd gS tks
ukfHkdh; foLrkj dh yackb;ksa ds fy, iz;qDr fd;k tkrk
gSA 1 iQehZ dk eku 10&151 iQehZ dk eku 10&151 iQehZ dk eku 10&151 iQehZ dk eku 10&151 iQehZ dk eku 10&15m gksrk gS] vFkkZr 1  gksrk gS] vFkkZr 1  gksrk gS] vFkkZr 1  gksrk gS] vFkkZr 1  gksrk gS] vFkkZr 1 fm =

10-15m. ukfHkd dh f=kT;k dk eku bl izdkj Kkr jgus
ij ukfHkd ds ?kuRo dk ifjdyu fuEufyf[kr izdkj ls
fd;k tkrk gSµ

mnkgj.k ds fy,] ghfy;e     ( )H4

2
 ds ukfHkd ds fy,]

nzO;eku la[;k A = 4 ] vr% bldh f=kT;k

R = R
0
A1/3 = 1. 2×10-15 × 41/3 m = 1.9×10-15 m

vr%] ghfy;e ds ukfHkd dk vk;ru

( ) 345-33 m 10  4  1.2  π
3

4
  πR

3

4
  V ××==

= 28.953 × 10-45 m3

ghfy;e&ukfHkd dk nzO;eku = 4. 0015 amu

= 4.0015 × 1.66 × 10-27kg

[pw¡fd 1 amu = 1.66×10-27 kg]

= 6.64 × 10-27 kg

vr%]

ukfHkd dk ?kuRo =  &&&&&&&&& = &&&&&&&&&&&&&&&

  = 2.29 × 1017 kg m-3

• vFkkZr] ukfHkd ds inkFkZ (Nuclear matter) dk ?kuRo
yxHkx 1017 kg m-3 dh dksfV dk gksrk gSA bruk vfèkd
?kuRo 'osr okeu rkjksa (White dwarf stars) ds inkFkZ esa
ik;k tkrk gSA

ukfHkd ds d.kukfHkd ds d.kukfHkd ds d.kukfHkd ds d.kukfHkd ds d.k

vvvvv) izksVkWu izksVkWu izksVkWu izksVkWu izksVkWu (Proton)

izksVkWu vis{kkÑr ,d Hkkjh ewy d.k (Fundamental particle)

gS tks lHkh ijek.kqvksa ds ukfHkd eas mifLFkr jgrk gSA
bldk nzO;eku (mp)] bysDVªkWu ds nzO;eku (me) dh rqyuk
esa yxHkx 1836 xquk gksrk gSA ;g d.k èku fo|qr ls
vkosf'kr jgrk gS rFkk bldk vkos'k +1.602×10-19 dwykWe
(Coulomb) gksrk gS tks ifj.kke esa bysDVªkWu ds vkos'k (e

= -1.602×10-19C) ds rqY; gksrk gSA fdlh Hkh inkFkZ ds
ukfHkd esa izksVkWuksa dh la[;k mlds ijek.kq esa bysDVªkWuksa dh
la[;k ds cjkcj gksrh gS rkfd buds èku rFkk Í.k vkos'k
,d&nwljs ds izHkko dks fu"iQy dj nsa rFkk ijek.kq
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mnklhu gks tk,A fdlh rRo ds ijek.kq ds ukfHkd esa
mifLFkr izksVªkWuksa dh la[;k dks ml rRo dks ijek.kq&Øekad
(Atomic number) Z dgk tkrk gSA okLro esa fdlh inkFkZ
ds jklk;fud xq.k mlds ijek.kqvksa esa fLFkr izksVkWuksa dh
la[;k ij vkèkkfjr jgrs gSaA ;fn fdlh Ñf=ke fofèk ls
ukfHkd esa izksVkWuksa dh la[;k dks cny fn;k tk, rks inkFkZ
ds xq.k rFkk uke Hkh cny tkrs gSaA bl izfØ;k dks Ñf=keÑf=keÑf=keÑf=keÑf=ke
rRokarj.krRokarj.krRokarj.krRokarj.krRokarj.k (Artificial transmutation) dgk tkrk gSA mnkgj.k
ds fy,] ukbVªkstu dk :ikarj.k vkWDlhtu esa fd;k tk
ldrk gS tks fuEufyf[kr lehdj.k }kjk O;Dr fd;k x;k
gSµ

14 4 17 1
N    He    O    H

7 2 8 1
+ → +

c)c)c)c)c) U;wVªk Wu U;wVªk Wu U;wVªk Wu U;wVªk Wu U;wVªk Wu (Neutron)

izksVkWu ds leku U;wVªkWu Hkh fdlh inkFkZ dk ,d ewy d.k
gS tks ijek.kq ds ukfHkd esa izksVkWu ds lkFk jgrk gSA U;wVªkWu
dk nzO;eku okLro esa izksVkWu ds nzO;eku ls FkksM+k vfèkd
gksrk gSA ;g vkos'k&jfgr d.k gS] vr% fo|qr&{ks=k rFkk
paqcdh; {ks=k esa fo{ksfir ugha gksrk gSA bl d.k dh [kkst
loZizFke pSMfodpSMfodpSMfodpSMfodpSMfod (Chadwick) us 1932 bZ- esa dh FkhA
ukfHkd ls ckgj eqDr voLFkk esa ;g d.k vis{kkÑr
vLFkk;h gksrk gS rFkk ;g izksVkWu esa ifj.kr gks tkrk gSA bl
izfØ;k esa ,d β-d.k (bysDVªkWu) rFkk vU; d.k ,saVhU;wfVªuks
(Antineutrino) mRlftZr gksrs gSaµ

n
1

0
(U;wVªk Wu) 

H
1

1
  →

(izk sVk Wu) β
0

1-
  + (bysDVªk Wu)

v  + (,saVhU;wfVªuks)

• U;wVªkWu vukosf'kr d.k gksus ds dkj.k xSlksa dk vk;uhdj.k
(Ionisation) ugha dj ikrkA bl d.k dh csèku&{kerk
(Penetrating power) vis{kkÑr cgqr vfèkd gksrh gS rFkk
;g lhls dh eksVh ifV~Vdk dks Hkh csèkdj ckgj fudy
tkrk gSA bl d.k dk lcls egRoiw.kZ xq.k ;g gS fd ;g
vkos'k&jfgr gksus ds dkj.k ijek.kqvksa ds d{kh; bysDVªkWuksa
}kjk vizHkkfor jgrk gS rFkk ukfHkd esa Hkh vklkuh ls
i zo s'k dj tkrk gSA vr%] ukfHkd dk fo?kVu
(Disintegration) rFkk fo[kaMu (Fission) djus esa ;g d.k
cgqr mi;ksxh gksrk gSA ;wjsfu;e&235  dk ukfHkdh; fo[kaMu
(Nuclear fission) Hkh U;wVªkWu }kjk gh laHko gksrk gSA blds
vfrfjDr U;wVªkWu ds vU; mi;ksx gSa& (i) jlk;u] tho&foKku
vkSj 'kksèk&dk;ksZa esa] (ii) dSalj jksx dh fpfdRlk esa rFkk
(iii) fofHkUu inkFkksZa esa Ñf=ke jsfM;ks,sfDVfoVh (Artificial

radioactivity) mRiUu djus esaA

jsfM;ks,sfDVfoVh jsfM;ks,sfDVfoVh jsfM;ks,sfDVfoVh jsfM;ks,sfDVfoVh jsfM;ks,sfDVfoVh (Radioactivity)

• 1896 bZ- essa Úkalhlh oSKkfud csdjsycsdjsycsdjsycsdjsycsdjsy (Becquerel) us
ns[kk fd dkys dkxt esa fyiVh iQksVksxzkiQh&IysV ds Åij
tc ;wjsfu;e ds yo.k v¡èksjs esa j[ks tkrs gSa rks IysV Bhd
mlh izdkj izHkkfor gksrh gS ftl izdkj og ,Dl&fdj.kksa
}kjk izHkkfor gks tkrh gSA iQksVksxzkiQh&IysV dks izHkkfor
djus okyh vn`'; fdj.kksa dh mRifÙk ;wjsfu;e ls gh gksrh
gS rFkk bu fdj.kksa esa vikjn'khZ inkFkksZa esa izos'k djus dh
{kerk Hkh jgrh gSA bu vn`'; fdj.kksa dks csdjsy fdj.ks acsdjsy fdj.ks acsdjsy fdj.ks acsdjsy fdj.ks acsdjsy fdj.ks a
(Becquerel rays) ;k jsfM;ks,sfDVo fdj.ksa (Radioactive

rays) dgk tkrk gS rFkk ftu inkFkksZa ls ;s fdj.ksa mRlftZr
gksrh gSa mUgsa jsfM;ks,sfDVo inkFkZ (Radioactive substance)

dgk tkrk gSA izÑfr esa ;wjsfu;e rFkk vU; inkFkksZa ls Lor%
vn`'; fofdj.k ds mRlftZr gksus dh ?kVuk dks
jsfM;ks,sfDVfoVhjsfM;ks,sfDVfoVhjsfM;ks,sfDVfoVhjsfM;ks,sfDVfoVhjsfM;ks,sfDVfoVh (Radioactivity) dgk tkrk gSA ;wjsfu;e
ds vfrfjDr Fkksfj;e] jsfM;e] iksyksfu;e rFkk ,sDVhfu;e
tSls izkÑfrd :i esa miyCèk rRoksa esa Hkh jsfM;ks,sfDVfoVh
ds xq.k ik, tkrs gSaA 1898 bZ- esa fi;js D;wjhfi;js D;wjhfi;js D;wjhfi;js D;wjhfi;js D;wjh (Pierre

Curie) rFkk mudh iRuh eSMe D;wjh eSMe D;wjh eSMe D;wjh eSMe D;wjh eSMe D;wjh (Madam Curie) us
jsfM;e (Radium) uked jsfM;ks,sfDVo rRo dh [kkst dh
FkhA jsfM;e esa jsfM;ks,sfDVfoVh dk xq.k ;wjsfu;e dh
vis{kk yxHkx pkyhl yk[k xquk vfèkd gksrk gS rFkk
iksyksfu;e esa jsfM;e ls Hkh vfèkd gksrk gSA jsfM;e dh
[kkst ds fy, D;wjh&naifrD;wjh&naifrD;wjh&naifrD;wjh&naifrD;wjh&naifr dks 1903 bZ- esa ukscsy iqjLdkjukscsy iqjLdkjukscsy iqjLdkjukscsy iqjLdkjukscsy iqjLdkj
ls lEekfur fd;k x;kA

jsfM;ks,sfDVo fofdj.k ds izdkjjsfM;ks,sfDVo fofdj.k ds izdkjjsfM;ks,sfDVo fofdj.k ds izdkjjsfM;ks,sfDVo fofdj.k ds izdkjjsfM;ks,sfDVo fofdj.k ds izdkj

(Kinds of Radioactive Radiation)

• jnjiQksMZ us 1930 bZ- esa fofHkUu jsfM;ks,sfDVo inkFkksZa ls
mRlftZr jsfM;ks,sfDVo fofdj.k ij fo|qr&{ks=k vkSj pqacdh;
{ks=k ds izHkkoksa dk vè;;u dj og fu"d"kZ fudkyk fd
jsfM;ks,sfDVo fofdj.k esa rhu izdkj dh fdj.ksa gksrh gSaA
buesa ls nks izdkj dh fdj.ksa bu {ks=kksa esa foijhr fn'kkvksa
esa fo{ksfir gks tkrh gSa rFkk rhljs izdkj dh fdj.kksa ij
fo|qr&{ks=k vkSj pqacdh; {ks=k dk dksbZ izHkko ugha iM+rkA
fo{ksfir fdj.kksa esa ,d dks tks èkukosf'kr d.kksa ls feydj
cuh gksrh gS] ,YiQk&fdj.ksa (α-rays) rFkk nwljh dks tks
Í.kkosf'kr d.kksa ls feydj cuh gksrh gSa] chVk&fdj.ksa (β-

rays) dgk tkrk gSA rhljs izdkj dh fdj.kksa dks tks
vfo{ksfir fudy tkrh gSa] xkek fdj.ksa (γ-rays) dgk
tkrk gSA bu fdj.kksa dh izÑfr rFkk xq.k Hkh fHkUu gksrs gSaA
jsfM;ks,sfDVo fdj.kksa ij fo|qr&{ks=k ds izHkko dk vè;;u
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djus dh O;oLFkk fp=k&5v esa fn[kkbZ xbZ gSA lhls ds
CykWd esa FkksM+k lk jsfM;ks,sfDVo inkFkZ j[kk x;k ftlls
mRlftZr fofdj.k ,d ladh.kZ fdj.k&iqat ds :i esa irys
fNnz ls gksdj ckgj fudyhaaA èkkrq dh nks IysVksa P rFkk Q

dks Øe'k% Í.k rFkk èku foHkoksa ij j[kdj buds chp
rhoz fo|qr&{ks=k mRiUu fd;k x;kA laiw.kZ O;oLFkk dks
fuokZfrr dks"B (Evacuated chamber) esa j[kk x;k rkfd
mRlftZr d.k gok ds d.kksa ls ugha Vdjk,¡A èkukosf'kr
d.kksa okyh fdj.ksa (α−fdj.ksa) Í.kkRed IysV P dh vksj
rFkk Í.kkosf'kr d.kksa okyh fdj.ksa (β−fdj.ksa) èkukRed
IysV Q dh vksj eqM+ tkrh gSaA mnklhu fofdj.k (γ−

fdj.ksa) vfo{ksfir fudy tkrh gSaA

• blh izdkj jsfM;ks,sfDVo fofdj.k ij pqacdh; {ks=k ds
izHkko dk vè;;u djus dh izk;ksfxd O;oLFkk fp=k&5c
esa fn[kkbZ xbZ gS ftlesa o`Ùk ds Hkhrj ds {ks=k esa pqacdh;
{ks=k dkxt ds ry ds yacor vanj dh vksj yxk;k x;k
gSA Iysfeax ds ck,¡ gkFk ds fu;ekuqlkj èkukRed d.kksa (α−

rays) dk fo{ksi ckbZa vksj rFkk Í.kkRed d.kksa (β−rays)

dk fo{ksi nkfguh vksj gksrk gS rFkk γ−fdj.ksa vius izkjafHkd
iFk ij vfo{ksfir gh pyrh jgrh gSaA

• bu iz;ksxksa esa ;g Hkh ns[kk x;k fd β&fdj.kksa dk fo{ksi
α&fdj.kksa dh vis{kk cgqr vfèkd gksrk gSA Li"Vr% β&d.k]
α&d.kksa dh rqyuk esa cgqr gYds gksrs gSaA

• vU; iz;ksxksa ls izkIr izs{k.kksa ds vkèkkj ij rhuksa izdkj dh
fdj.kksa ds xq.k rFkk izÑfr dk Kku gqvk tks fuEufyf[kr
gSaA

,YiQk&fdj.ks a rFkk muds xq.k,YiQk&fdj.ks a rFkk muds xq.k,YiQk&fdj.ks a rFkk muds xq.k,YiQk&fdj.ks a rFkk muds xq.k,YiQk&fdj.ks a rFkk muds xq.k

(ααααα-rays and their Properties)

i) ;s fdj.ksa fo|qr&{ks=k rFkk pqacdh; {ks=k esa fo{ksfir gks
tkrh gSa rFkk buds fo{ksi dh fn'kk ls irk yxrk gS fd ;s
fdj.ksa èkukosf'kr d.kksa ls feydj curh gSaA

ii) bu d.kksa ij bysDVªkWu ds vkos'k dk nqxquk èku vkos'k
(+2×1.6×10-19C) gksrk gS rFkk budk nzO;eku gkbMªkstu
ds ijek.kq ds nzO;eku dk yxHkx 4 xquk ;k ghfy;e ds
ijek.kq ds nzO;eku ds cjkcj (6.645×10-27kg) gksrk gSA
vr%] α&d.kksa dks ghfy;e ds ukfHkd (Helium nuclei)

;k f}&vk;fur ghfy;ef}&vk;fur ghfy;ef}&vk;fur ghfy;ef}&vk;fur ghfy;ef}&vk;fur ghfy;e (Doubly ionised helium) He++

Hkh dgk tkrk gSA okLro esa α&d.k ghfy;e dk ukfHkd

gh gS ftls     He
4

2
 ls iznf'kZr fd;k tkrk gSA bl d.k esa 2

izksVkWu rFkk 2 U;wVªkWu gksrs gSaA

iii) ;s fdj.ksa tc fdlh xSl ls gksdj xqtjrh gSa rks  rhoz
vk;uhdj.k (Ionisation) djrh gSa] bu fdj.kksa dh
vk;uhdj.k {kerk β&fdj.kksa dh vis{kk 100 xquh rFkk
γ&fdj.kksa dh vis{kk 10]000 xquh vfèkd gksrh gSA

iv) ;s fdj.ksa iQksVksxzkiQh&IysV ij izHkko Mkyrh gSaA

v) bu fdj.kksa ds d.kksa dk osx izdk'k ds osx ls dkiQh de
(1@10osa Hkkx ds yxHkx) gksrk gS rFkk ;g osx ,d NksVh
lhek (Range) ds Hkhrj forfjr (Distributed) jgrk gSA
fHkUu&fHkUu jsfM;ks,sfDVo rRoksas ls mRlftZr α&d.kksa ds
osxksa esa dqN fHkUurk gksrh gSA

vi) α&d.kksa dk ok;q esa ijkl (Range) vFkkZr og nwjh tgk¡
rd os ok;q esa py ldrs gSa] jsfM;ks,sfDVo inkFkZ ij fuHkZj
djrk gSA mnkgj.k ds fy,] ;wjsfu;e ls mRlftZr α&d.kksa
dk ijkl 2-7cm rFkk Fkksfj;e&C' ls fudys α&d.kksa dk
ijkl yxHkx 8-7cm gksrk gSA ijkl dk eku izR;sd inkFkZ
ds fy, fu;r gksrk gSA

vii) α&d.kksa dh csèku&{kerk (Penetrating power) cgqr de
gksrh gSA mnkgj.k ds fy,] ;s d.k ,sY;qfefu;e dh dsoy
0-1mm eksVh iÙkh }kjk gh jksd fy, tkrs gSaA budh
csèku&{kerk β&d.kksa dh rqyuk esa 1@100 rFkk γ&fdj.kksa
dh rqyuk esa dsoy 1@10]000 gksrh gSA

viii)èkkrq dh ifÙk;ksa ls xqtjus ij bu d.kksa dk izdh.kZu
(Scattering) gks tkrk gSA

ix) ;s fdj.ksa csfj;e IySfVukslk;ukbM rFkk ftad lYiQkbM tSls
inkFkksZa ij izfrnhfIr (Fluorescence) mRiUu djrh gSaA
izR;sd α&d.k tc ,sls inkFkksZa ls Vdjkrk gS rks ogk¡
izLiQqj.k (Scintillation) mRiUu djrk gSA blds }kjk α&d.kksa
dks fxuk tk ldrk gSA

x) bu d.kksa dk nzO;eku rFkk osx vfèkd jgus ds dkj.k
ukfHkdksa ij budh ceckjh djus ls ,d rRo dks nwljs rRo
esa cnyk tkrk gSA bl fØ;k dks Ñf=ke rRokarj.kÑf=ke rRokarj.kÑf=ke rRokarj.kÑf=ke rRokarj.kÑf=ke rRokarj.k (Artificial

transmutation) dgk tkrk gSA

chVk&fdj.ks a rFkk muds xq.kchVk&fdj.ks a rFkk muds xq.kchVk&fdj.ks a rFkk muds xq.kchVk&fdj.ks a rFkk muds xq.kchVk&fdj.ks a rFkk muds xq.k
(βββββ-rays and their Properties)

i) ;s fdj.ksa izk;% Í.kkosf'kr (vkSj dHkh èkukosf'kr) d.kksa ls
feydj curh gSaA bu d.kksa ds vkos'k rFkk nzO;eku
bysDVªkWu ds vkos'k rFkk nzO;eku ds cjkcj gksrs gSaA okLro
esa β&fdj.ksa rhoz osx ls xfr'khy bysDVªkWuksa (vkSj dHkh
iksftVªkWuksa) dk izokg gSA

ii) ;s fdj.ksa fo|qr&{ks=k ,oa pqacdh; {ks=k esa fo{ksfir gks tkrh


