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dSFkksM fdj.k  

dSFkksM fdj.kksa ds xq.k 

1- dSFkksM fdj.k NksVs & NksVs d.kksa ls feydj cuh gqbZ gSA 

2- bu d.kksa ij & vkos’k gksrk gSA ftudks e dgrs gSA 

3- e-  uke Stoney oSKkfud us fn;k FkkA 

4- dSFkksM fdj.k Photographic plate dks izHkkfor djrh gSA  

5- dSFkksM fdj.k esa xfrt ÅtkZ ikbZ tkrh gS D;ksfd ;g /kkrq dh IysV dks xeZ dj nsrh gSA  

6- tc dSFkksM fdj.k dks Hkkjh /kkrq ij Mkyk tkrk gS rks ,Dljs dh mRifr gksrh gSA  

7- dSFkksM fdj.kksa dk e/m vkos’k vuqikr fu;r gksrk gSA vFkkZr~ ;g yh xbZ xSl dh izd`fr ij fuHkZj ugha 

djrk gSA vFkkZr e-
 inkFkZ dk lkoZHkkSfed d.k gSA  

𝑒

𝑚
= 1.76 × 108𝑐/𝑔𝑚 dwyke@xzke 

e = 1.6 × 10-19 c 

m = 9.1×10-28 gm = 1.76× 108 c/gm 

e-  ij vkos’k ewyhdu rsy cawn iz;ksx }kjk Kkr fd;k tkrk gSA 

e- = 1.6 × 10-19 dwyke 

e- = 4.8 × 1010 esu  

 

,uksM fdj.k  

[kkst & xksYMLVhu 

 tc xksYMLVhu us fNnz dj dSFkksM ij mi;ksx fd;k rks dh mRifr gksrh gSA  

 Anode ray  dh mRifr uyhdk ds e/; esa gksrh gSA tcfd dSFkksM fdj.k dh mRifr dSFkksM ls gksrh 

gSA  

xq.k  

1- ,uksM fdj.k NksVs & NksVs ?kukosf’kr d.kksa ls feydj cuh gksrh gSA 

2- lcls ljy /kud.k dks izksVªksu dgrs gSA izksVªksu uke jnjQksMZ us fn;k FkkA 

3- ,uksM fdj.k Photographic Plate dks izHkkfor djrh gS rFkk xSl dks vk;uhu djrh gSA  

4- ,uksM fdj.k dk e/m vuqikr yh xbZ xSl dh izd`fr ij fuHkZj djrk gSA  

H → 𝐻1
1 + 

16O = 16O8
+ 

uksV % izksVksu lcls gYdk /kud.k gS blfy;s bldk e/m vuqikr lHkh /kud.kksa esa lcls T;knk gSA 

    
e

m
= 9.56 × 104c/gm 

ijek.kq lajpuk 

Julius Plucker us ns[kk rFkk J.J. Thomas us v/;;u fd;kA 

fuEu nkc ij o mPp foHkokUrj yxkus ij xSl dk vk;uu gks tkrk gSA 
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iz’u fuEu d.kksa dks e/m vuqikr ds ?kVrs gq;s Øe esa fy[kks\ 

mÙkj 𝑒−1
0 >  𝐻+ > 𝐻𝑒+2 >  𝑛0

1
 

 

iz’u ,d eksy e-
 ij fdruk vkos’k mifLFkr gksxk\ 

mÙkj     voksxknzks la[;k 

 1 Eksy dk vkos’k ¾   Na × 1.6 × 10-19 

         
¾    6.02×1023 × 1.6×10-19 

       ¾   96485c ≈ 96500 = 1F 

  

iz'u  izksVksu dk Hkkx fdruk gksrk gS\ 

mÙkj (i) 1amu   (ii) 1.67×10-24gm      (iii) 1.00757 amu           (iv) All  () 

 

U;wVªkWu  

[kkst & 1932 pSMfod us dh FkhA 

𝐵𝑒4
9 + 𝐻𝑒+2

2
4

¼α&d.k½ → 𝐶6
12 + 𝑛0

1
 U;wVªku ¼mnklhu½ 

 e P n 

e/m 1.76 × 108 c/gm 9.56 × 104 c/gm 0 

vkos'k e -1.6 × 10-19 +1.6 × 10-19 0 

nzO;eku m 9.1× 10-28 gm 

9.1× 10-31kg 

1.67× 10-24 1.00875 

 

dqN ewyHkwr d.k 

1- ikWthVªkWu % [kkst 1932 ,Majlu us 

 ;g  e dk izfrd.k gSA  

                    ↳vkos’k foijhr rFkk Hkkj leku gksrk gSA  

2- Meson % [kkst & 1932 Yukawa us 

 ;g ukfHkd ds LFkkf;Ro dh O;k[;k djrk gSA 

 ;g e ls 200 xq.kk Hkkjh gksrk gSA  

3- Neutrino  : [kkst & ikWyhax 

   𝑜𝑛1 → 𝐻1
1 + 𝑒−1

0 + 𝑉0
0
 

 tc ,d U;wVªkWu VwVrk gS rks ijek.kq Øekad ,d c< tkrk gSA   

  𝑐6
14 → 𝑁7

14 + 𝑒−1
0 + 𝑣0

0
 

ijek.kq Øekad (Z) [kkst & ekstys ¼1912 &13½ 

 ;g ijek.kq esa izksVksu dh la[;k crkrk gSA  
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uksV %  mnklhu ijek.kq esa e- dh la[;k izksVksu dh la[;k ds cjkcj gksrh gS ysfdu vk;Ul cuus ij e- 

 la[;k fHkUu gks tkrh gSA  

mnkgj.k &  𝑁7
14 → 7N-3 Nitride ion 

    Proton P = 7  7P 

    e  = 7   e = 7 + 3 = 10 

 

iz’u  Azide vk;u esa e- dh la[;k fdruh gksxh\ 

 Azide ion – N3
-
 

 7 + 7 + 7 + 1 = 22e-
 

æO;eku la[;k  

;g ijek.kq esa P + N dh la[;k dk ;ksx crkrh gSA  

U;wVkWu la[;k ¾ A - Z 

iz'u  𝑼𝟗𝟐
𝟐𝟑𝟖

 esa e-, P, n  dh la[;k Kkr djksA  

  P =92, e-  = 92 

  n = 238 -  92 = 146 

 leLFkkfud ¼leku $ LFkku½%& ftuds ijek.kq Øekad leku ysfdu nzO;eku la[;k vyx&vyx gksrh 

gSA mnkgj.k 𝐻1
1

 ¼izksVh;e½, 𝐻1
2

 ¼M~;wVhfj;e½, 𝐻1
3

 ¼fVªVh;e½ 

 𝐶6
14  dkcZu MsafVax  & thok’e dh vk;q Kkr djus esa  

 𝑈235, 𝑈238
& i`Foh dh vk;q Kkr djus esa 

 uksV %& leLFkkfudksa ds HkkSfrd xq.k vyx&vyx gksrs gS ysfdu jklk;fud xq.k leku gksrs gSA  

 leHkkjh % ftudh nzO;eku la[;k (A) leku gksrh gSA ijek.kq Øekad fHkUu gksrk gSA  

 mnkgj.k 𝐶𝑎20
40 , 𝐴𝑟18

40
 

 Iso electronic : ftuesa e la[;k leku gksrh gS mudks ge le electronicdgrs gSA   

 uksV % Iso electronic esa mldk vkdkj cMk gksrk gS ftldk ijek.kq Øekad de rFkk _.kkos’k vf/kd gksrk 

gSA  

  𝑁7
−3 >10 𝑂8

−2 >10 𝐹10
+ >10 𝑁𝑒10 >10 𝑁𝑎11

+ >10 𝑀𝑔12
+2 >10 𝐴𝑙13

+3 >10 𝑆𝐼14
+4

 

 okyk nzO;eku okys _.kk;u ls cMk gksrk gSA 

 ¼leU;wVªkWfud½ %& ftuesa  dh la[;k leku gksrh gSA mudks ge le U;wVªkWuhd dgrs gSA  

 vkblks Mk;fQj;l %& ftuesa n o p dh la[;k vUrj gksrk gS mudks ge vkblks MkbfQL;l dgrs gSA 

 mnkgj.k  

  𝐿𝑖 3
7 i n – p  

  𝑁𝑎11
23  4 – 3 = 1 

12 – 11 = 1  

 

 

3



 

 

Thomson Modal  

 Fkkelu ds vuqlkj e, p laekxh :Ik ls ijek.kq esa folfjr gksrs gSA 

 n dh [kkst ds lkFk gh Thomson modal fail gks x;kA  

 jnjQkWMZ us d.k iz;ksx ls ukfHkd dh [kkst dhA 

Ratherford Modal  

 jnjQkWMZ us α&d.k iz;ksx ls ukfHkd dh [kkst dhA 

1- ijek.kq ds dsUnzd esa ukfHkd gksrk gS ftlesa +ne gksrk gSA ukfHkd dk vkdkj 10-15m ;k 10-13m 

dksjh dk gksrk gSA  

2- ukfHkd dh f=T;k fudkyus ds fy;s fuEu lw= dh gSA  

  R = R0 × A1/3    

  R0 = 1.3 × 10-13 cm  

  A = nzO;eku la[;k 

3- ijek.kq f=T;k 1010m dksVh dh gksrh gSA  

4- e ukfHkd ds pkjksa vkSj o`Ùkkdkj iFk esa xfr djrs gSA  

jnjQkWMZ ekWMy ds nks"k  

1- bl ekWMy us ijek.kq ds LFkkf;Ro dh O;k[;k ugha djrk gS D;ksfd Iykad ds vuqlkj e- dh ÅtkZ ?kVrh 

pyh tk,xhA 

2- jnjQkWMZ ds vuqlkj ijek.kq dk LisDVªe lrr gksuk pkfg, ysfdu ijek.kq dk LisDV~l vlrr~ gksrk gSA  

Plank Quantam fl)kUr  

1- dksbZ Hkh oLrq yxkrkj ÅtkZ dk mRltZu rFkk vo’kks"k.k ugha djrh gSA  

2- oLrq ÅtkZdk mRltZu o vo’kks"k.k ÅtkZ ds iSd sV esa djrh gSA ftudks QkWVksuksa dk DokaVk dgrs gSA  

3- dksbZ Hkh oLrq fuf’pr ÅtkZ dk QkWVksu ;k DokaVk vo’kksf"kr djrh gSA 5] 10] 15] 20 

4- QkWVksu dh ÅtkZ fodhj.k dh vko`fÙk ds lekuqikrh gksrh gSA  

   𝐸 ∝ 𝑉 vko`fr     ℎ = Iykad fuirkad 

    𝐸 = ℎ𝑉   

𝐸 =  
ℎ𝑐

𝜆
𝐽/𝑎𝑡𝑜𝑚   𝑉 =   

𝐶

𝜆
 

𝐸 =  
𝑛ℎ𝑐

𝜆
𝐽/𝑀𝑜𝑙𝑒     𝑛 = QksVksu dh la[;k @voxzknksa dh la[;k  

           6.02 × 1023𝑚 

         𝑙 =  rjaxnS/;Z (𝑚) 

 ihdksehVj ¾ 1𝑃𝑚 =  1012𝑚 

     1 Å = 1015 m 

                      1 𝑚𝑚 = 10−9 𝑚  
 

 

4



 

 

iz'u  40 okV dh ,d V~;wcykbV 4000 dh rjaxnS/;Z mRlftZr djrh gS rks izfr lSd.M fdrus QkWVksu dh 

mRlftZr gksxk\ 

      𝐸 =  
𝑛ℎ𝑐

𝜆
  𝐸 = 40 ; 𝑙 = 4000 × 10−10

 

  ℎ = 6.63 × 10−34 ; 𝑐 = 3 ×  108
 izdk’k dk osx 

  40 =
𝑛×6.63×3×108

4000×10−10
 

   𝑛 =  
40×4000 × 10−10

6.63×10−34×3×108
=

16×10−14

6.63×1026×3
  

            𝑛 =  
16×10−14

19.6×10−26
= 8 × 1019

 

 

iz’u  1 twy ÅtkZ izkIr djus ds fy, 5000Å rjax nS/;Z ds fdrus QkWVksu dh vko’;drk gksxh\ 

  𝐸 =  
𝑛ℎ𝑐

𝜆
 

  1 =
𝑛×6.63×10−34×3×108

5000×10−10
 

  𝑛 =  
5000 × 10−10

19.6×10−26
=

5000×1016

19.6
  

 𝑛 =  
5000×1018

19.6
= 2.5 × 1018

 

 

iz’u  Na dks vk;fur djus ds fy;s 242mn izdk’k dh vk’;drk gksrh gSA Na dk vk;uu foHko KJ/mol 

esa Kkr djks\ 

 E = 
𝑛ℎ𝑐

𝜋
 

 𝐸 =  
6.02×1023×6.63×10−34×3×108

242×10−9
 

 𝐸 =  
6.02×19.6×10−11×3×108

242×10−9
 

 𝐸 =  
120 × 10−11 × 108

242 × 10−9
 

 𝐸 =  
1× 106

0.5
=

2×106

1000
J/mole 

𝐸 = 2 × 103𝐾𝑗/𝑚𝑜𝑙𝑒 

 

cksj dk ekWMy  

fuYl ckWj us Iykad o jnjQksMZ ekWMy dks feykdj viuk ekWMy fn;kA 

deh  

jnjQksMZ o Iykad ekWMy dks feykuk gh bldh eq[; dehA 
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1- ukfHkd ds pkjksa vkSj fuf’pr ÅtkZ dh d{kk gksrh gSA  

2- tc e bu d{kkvksa esa ?kqerk gS rks ÅtkZ dk mRltZu o vo’kks"k.k ugha djrk gSA  

3- tc e- ,d d{k ls nwljs d{k esa tkrk gS rks nksuksa ds vUrj ds cjkcj ÅtkZ dk vo’kks"k.k o mRltZu 

djrk gSA  

 ∆ E = E2 -  E1 

4- e mUgha d{kkvksa ds xfr djrk gS ftlesa mldk dks.kh; laosx (nh)/2π ds cjkcj gksrk gSA  

 dks.kh; laosx ¾ mvr = 
𝑛ℎ

2𝜋
 

cksj ekWMy dh deh  

1- ;g dsoy ,d e okys rRo ij ykxw gksrk gSA  

𝐻

1𝑒
,
𝐻𝑒+

1𝑒
,
𝑁𝑎+10

1𝑒
= 1𝑒 

2- ;g theku ;k LVkWdZ izHkko dh O;k[;k ugha djrk gSA  

Zeeman Effect  

tc fdlh LisDVªe js[kk ¼d{kk½ dks pqEcdh; {ks= esa j[krs gS rks og lw{e js[kkvksa esa foHkDRk gks tkrh gSA 

bldks Zeeman Effect  dgrs Gsa 

uksV : Starck  Effect esa pqEcdh; {ks= ds LFkku ij fo|qr {ks= dk mi;ksx fd;k tkrk gSaA 

mi;ksx % bl ekWMy ls ÅtkZ] vkdkj] osx Kkr fd;k tkrk gSaA 

𝐸𝑛 = −
13.6 × 𝑍2

𝑛2
𝑒𝑣/𝑎𝑡𝑜𝑚 

𝐸𝑛 =
−2.18 × 10−18

𝑛2
𝐽/𝐴𝑡𝑜𝑚 

𝐸𝑛 =
−1312 𝑍2

𝑛2
 𝐾𝐽/𝑀𝑜𝑙𝑒 

f=T;k  

𝑟𝑛 =
0.529 × 𝑛2

𝑍
𝐴0   𝑟 ×

1

𝑍
 

osx 

𝑉 =
2.18 × 10−8𝑍

𝑛
 

iz’u fdlh Hkh ijek.kq ds fy;s izFke] f}rh;] r`rh;] prqFkZ d{k dh ÅtkZ Kkr djks \ 

I II III IV 

−13.6 × 𝑍2

(1)2
 

−13.6 × 𝑍2

(2)2
 

−13.6 × 𝑍2

(3)3
 

−13.6 × 𝑍2

(4)2
 

−13.6 𝑍2
 −3.4 𝑍2 −1.51 𝑍2 −0.89 𝑍2 
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mÙkstu foHko  

bysDVªkWu dks izFke d{k ls mÙksftr voLFkk esa ys tkus ds fy, nh xbZ ÅtkZ dh ek=k mÙkstu foHko 

dgykrh gSaA  

izFke   mÙkstu foHko  f}rh;   r`rh; 

10-2  12-09   12-75 

vk;uu foHko  

bysDVªkWu dks izFke d{k ls vuUr d{k rd ys tkus ds fy;s nh xbZ ÅtkZ dh ek=k dks vk;uu foHko dgrs gSaA 

vk;uu foHko  

𝐼. 𝑃 =  𝐸∞ − 𝐸1 

𝐸∞ = vuUr d{k dh ÅtkZ 

𝐸1 = izFke d{k dh ÅtkZ 

= 0 − (−13.6 𝑍2) 
𝐼. 𝑃 = 13.6 𝑍2  

iz'u  𝑯𝒆
+ dk vk;uu foHko fdruk gksxk \ 

gy  54.4 ev (13.6× 4) = 54.4  

  𝐻𝑒 dk ijek.kq Øekad & 2 

uksV - He dk vk;uu foHko ugha fudkyrs gSa] D;ksafd nks bysDVªkWu gSaA 

i`FkDdj.k foHko  

fdlh mÙksftr voLFkk eas bysDVªkWu dks vuar rd ys tkus ds fy;s nh xbZ ÅtkZ dh ek=k i`FkDdj.k foHko 

dgykrh gSaA 

i`FkDdj.k foHko = 𝐸∞ − 𝐸2 = 0 − (−3.4 𝑍2) 

i`FkDdj.k foHko = 3.4 𝑍2
 

izFke & 3.4 𝑍2
 

f}rh; &1.51 𝑍2
  

r`rh; & 0.89 𝑍2
   

 ukfHkd ls nwj tkus ij bysDVªkWu dh ÅtkZ esa o`f) gksrh gSaA 
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gkbMªkstu dk LisDVªe  

H ds mRltZu LisDVªe esa fuEu js[kk,¡ mifLFkr gksrh gSaA 

Js.kh Hkkx 𝒏𝟏 𝒏𝟐 

Ykbeu U.V 1 2 − ∞ 

Okej foftcy 2 3 − ∞ 

ik'pu I.R 3 4 − ∞ 

czsdV I.R 4 5 − ∞ 

QqUM I.R 5 6 − ∞ 

gEÝh F.R 6 7 − ∞ 

 

uksV % okej Js.kh gekjh vk¡[kksa dks izHkkfor djrh gSaA  

 mÙkstu LisDVªe esa js[kk,¡ vo’kks"k.k LisDVªe ls vf/kd gksrh gSaA 

mÙkstu LisDVªe esa js[kkvksa dh la[;k Kkr djuk & 

(𝑛2 − 𝑛1)(𝑛2 − 𝑛1 + 1)

2
 

iz'u  bysDVªkWu 7 osa d{k ls izFke d{k esa dwnrk gSa rks fdrus izdkj  dh js[kk,¡ gksxh \ 

gy   

(𝑛2 − 𝑛1)(𝑛2 − 𝑛1) − 1 

(7 − 1)(7 − 1 + 1)

2
=

42

2
= 21 𝐴𝑛𝑠. 

 

 uksV & tc dksbZ bysDVªkWu izFke d{k ij igq¡prk gSa rks ges’kk ykbeu Js.kh gksxhA 

 mRltZd fofdj.k dh rjax nS/;Z fjM~cxZ lw= ls Kkr djrs gSaA 

1

𝜆
= 𝑉 = 𝑅ℎ𝑍2 [

1

𝑛1
2 −

1

𝑛2
2] 

𝑅ℎ = 109677 𝑐𝑚−1
 

tgk¡ & 𝜆 = rjax nS/;Z 

𝑉 = rjax la[;k 

uksV – (1)  

𝑛2 > 𝑛1 

2.  fuEure rjax nS/;Z fudkyus ds fy;s 𝑥 dk eku ∞ ysrs gSa rFkk mPpre rjaxnS/;Z fudkyus ds fy;s 

𝑛2 dk eku 𝑛1 ls 1 vf/kd ysrs gSaA 

𝑛2 = ∞ = fuEure 
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iz'u  okejJs.kh esa mPpre rjaxnS/;Z D;k gksxh \ 

1

𝜆
= 𝑅ℎ𝑍2  (

1

𝑛1
2 −

1

𝑛2
2) 

1

𝜆
= 𝑅ℎ × (1)2 [

1

(2)2
−

1

(3)2
] 

1

𝜆
= 𝑅ℎ × 1 (

1

4
−

1

9
) 

1

𝜆
= 𝑅ℎ ×

9 − 4

36
 

1

𝜆
=

𝑅ℎ × 5

36
=>  

1

𝜆
=

36

𝑅ℎ × 5
  

 

iz'u  okej Js.kh esa fuEure rjax nS/;Z D;k gksxh \ 

1

𝜆
= 𝑅ℎ × (1)2  [

1

(2)2
−

1

∞
] 

𝑅ℎ × (
1

4
− 0) 

1

𝜆
=

𝑅ℎ

4
 

lksejfQYM ekWMy  

;g ijek.kq eas o`Ùkkdkj o nh?kZ òÙkkdkj d{kd esa xfr dh O;k[;k djrk gSaA 

DokaVe la[;k & ;g pkj izdkj dh gksrh gSaA 

eq[; DokaVe la[;k (n)  
 [kkst & cksgj us  

 ;g ÅtkZ rFkk vkdkj crkrh gSaA 

𝐸 = −
13.6 × 𝑍2

𝑛2
 𝑒𝑉/𝐴𝑡𝑜𝑚 

   tgk¡ n = eq[; DokaVe la[;k 

𝑟𝑛 =
0.529 × 𝑛2

𝑍
 𝐴0

 

𝑛 =  

1 2 3 4 n 

K L M N ¼dks’k½ (Orbit) 

s P D f midks'k 

𝑆1 3 𝑃𝑥 . 𝑃𝑦𝑃𝑧 5 7 d{kd (Orbital) 

2 8 18 32 vf/kdre bysDVªkWu la[;k 2𝑛2
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f}xa’kh DokaVe la[;k (𝓵)  

 [kkst & lksej fQYM us 

 ℓ dk eku 0 ls n-1 rd gksrk gSa vFkkZr~ n ges’kk ℓ ls cM+k gksrk gSaA 

𝑛 = 5      𝑙 = 0 

0
𝑠

  
1
𝑝

  
2
𝑑

  
3
𝑓

  
4
𝑔

  ¼midks’k½ 

iz'u 1P, 2d o 3f dk vfLrRo ugha gksrk gSa] D;ksafd n o ℓ dk eku cjkcj gksrk gSaA 

1𝑝 =       𝑛 = 1       𝑙 = 2 

2𝑑 =        𝑛 = 2       𝑙 = 2 

3𝑓  =     𝑛 = 3    𝑙 = 3 

 ℓ ls midks’k dh vkÑfr dk irk yxrk gSaA 

;fn  

𝑙 = 0 − 𝑆 −  xksykdkj 0  

𝑙 = 1 − 𝑃 − MEcykdkj ∞/8 

𝑙 = 2 − 𝑑 − f}MEcykdkj  

𝑙 = 3 − 𝑓 − 6 yksc gksrs gSaA 

 ℓ ls midks’k dh ÅtkZ dk irk yxrk gSaA 

 H ijek.kq dh ÅtkZ dsoy n ls ns[krs gSa rFkk ckfd dh n+ ℓ ls ns[krs gSaA 

ÅtkZ ∝ 𝑛 + 𝑙 

 fdlh ijek.kq ls budh ÅtkZ dk Øe fuEu gksxk & 

3𝑠 < 3𝑝 < 3𝑑 

3 + 0      3 + 1    3 + 2   (𝑛 + 𝑙) 

3      4    5 

iz’u  H ijek.kq esa 3s, 3p, 3d ÅtkZ dk Øe D;k gksxk \ 

gy   

3𝑆 = 3𝑃 = 3𝑑  ¼D;kasfd n ds eku leku gksrs gSa½ 

 𝑙 ls dks.kh; laosx dk irk yxrk gSaA 

dks.kh; laosx =
ℎ

2𝜋
√𝑙(𝑙 + 1) 

mnkgj.k  

 S ds fy, dks.kh; laosx gksxk & 

𝑆 =
ℎ

2𝜋
√0(0 + 1) = 0 

𝑃 =
ℎ

2𝜋
√1(1 + 1) =

ℎ

2𝜋
√2 

𝑑 =
ℎ

2𝜋
 √2(2 + 1) =

ℎ

2𝜋
√6 

𝑓 =
ℎ

2𝜋
√3(3 + 1) =

ℎ

2𝜋
√12 
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pqEcdh; DokaVe la[;k (m)  

 [kkst & Zeeman & Lande us 

 ;g bysDVªkWu dk vfHkfoU;kl crkrh gSaA 

 𝑚 = 𝑛2 & dks’k eas d{kd 

𝑚 = (2𝑙 + 1) & midks’k esa d{kd 

𝑚 = −𝑙 ls  +𝑙 & midks’k eas d{kd 

iz'u  dks’k eas fdrus d{kd +nt gksaxsA 

gy  𝑚 = 𝑛2 = 42 = 16 

  𝑛 = 4 

 𝑙   𝑚 

 0  0 

 1  −1,0, +1 

 2  −2, −1, 0, +1, +2 

 3  −3, −2, −1, 0, +1, +2 + 3 

 4  −4, −3, −2, −1,0, +,1 + 2, +3, +4 

iz'u  S ds fy;s  

  𝑝𝑦, 𝑑𝑦
2
 ds fy;s 𝑚 = 0 

3𝑑𝑧
2
 

𝑛 = 3 

𝑙 = 2 

𝑚 = 0 

 bys- foU;kl ds fy;s rhu DokaVe la[;kvksa dh vko’;drk gksrh gSaA 

𝑛, 𝑙, 𝑚 

iz'u  ;fn n=4 gSa rks dqy fdrus d{kd laHko gSa \ 

gy  𝑛2 = 42 = 16 d{kd 

iz'u  𝝍𝟒𝟐𝟎 ls dkSuls d{kdks dk irk pyrk gSa \ 

gy  𝑛 = 4, 𝑙 = 2, 𝑀 = 0    4𝑑𝑧2  

pØ.k (Spin) DokaVe la[;k & (s)  
 ;g vius gh v{k ¼v{kh; ?kw.kZu½ dks crkrh gSaA 

 bls ‘S’ ls n’kkZrs gSaA 

𝑆 = 2(2𝑙 + 1) = midks’k esa 𝑒−  dh la[;k 

2𝑛2 = dks’k esa bysDVªkWuksa dh la[;k 

 𝑠2, 𝑝6, 𝑑10, 𝑓14, 𝑔18
 ¼2 d{kd c<+rs gSa o 4𝑒− c<+rs gSaA½ 
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iz'u  d & d{kd esa vf/kdre bysDVªkWu gksaxs \  

mÙkj  2 bysDVªkWuA 

uksV  ,d d{kd esa vf/kdre 2 gh 𝑒−
 gksrs gSaA 

  midks’k esa 𝑑 = 10 gksrs gSaA 

 izR;sd d{kd ds fy;s 8 ds nks eku gksrs gSaA 

𝑆 = +
1

2
√ 𝑆 = −

1

2
 

   nf{k.kkorhZ   okekorhZ 

   (Clockwise)   (Anticlockwise)  

iz'u  Na dh vfUre 𝒆−
 dh lHkh DokaVe la[;k dk eku fyf[k,A 

11𝑁𝑎 = 1𝑆2, 2𝑆2, 2𝑃6, 3𝑆1
 

𝑛 = 3   𝑙 = 0   𝑚 = 0 

uksM & og LFkku tgk¡ bysDVªkWu ik;s tkus dh izkf;drk yxHkx 'kwU; gksrh gSa uksM dgykrk gSa] (100% ugha 

gksrk½ 

𝑛 − 1 ls uksM fudkyk tkrk gSaA 

mnkgj.k   

 4S,   3S,   2S,  1S  

 3   2   1  0 ¼uksM½ 

 (4 − 1 = 3)  (3 − 1 = 2)  (2 − 1 = 1)    (1 − 1 = 0) 

= (𝑛 − 𝑙 − 1) ls jsfM;y uksM fudkys tkrs gSaA 

mnkgj.k   

3𝑆 = 𝑛 − 𝑙 − 1 = (3 − 0 − 1) = 2 

 

uksMy ry (Nodal plane)  

 bls 𝑙 ls fudkyk tkrk gSaA 

uksV & 𝑙 dk eku gh uksMy ry dk eku gksrk gSaA 

uksV & Ψ2
 ls fdlh d{kd esa bysDVªkWu Ikk;s tkus dh izkf;drk crkrk gSaA 

 

 

  

2𝑃 = (2 − 1 − 1) = 0 

 ukfHkd ds pkjksa vksj o`Ùkkdkj iFk ftlesa bysDVªkWu ugha ik;k tkrk gSaA 

 og jsfM;y uksM dgykrk gSaA  
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vkWdckÅ dk fu;e   

bysDVªkWu lcls igys U;wure ÅtkZ dks’k esa izos’k djrk gSaA ;g dbZ fu;eksa dk feJ.k gSaA 

 

1𝑠 < 2𝑠 < 2𝑝 < 3𝑠 < 3𝑝 < 4𝑠 < 3𝑑 < 4𝑝 < 5𝑠 < 4𝑑 < 5𝑝 < 6𝑠 < 4𝑓 < 5𝑑 < 6𝑝 < 7𝑠 < 5𝑓 < 6𝑑 < 7𝑝 < 8𝑠 

mnkgj.k   

𝑆𝐶
21

=
[𝐴𝑟]
18

4𝑠 23𝑑1
 

𝑇1

22
= [𝐴𝑟]4𝑠 2 3𝑑2

 

viokn  

𝐶𝑟
24

= [𝐴𝑟]4𝑠1 3𝑑5 (4𝑠2 3𝑑4
 ugha½ 

𝐶𝑢

29
= [𝐴𝑟]4𝑠1 3𝑑10 (4𝑠2 3𝑑9

 ugha½ 

𝑃𝑑
46

=
𝑘𝑟
36

 4𝑑10, 5𝑆0 

cksgj – cqjh  

 (n+l) dk fu;e => bysDVªkWu ml dks’k esa igys izos’k djrk gSa ftlds fy;s 𝑛 + 𝑙 dk eku U;wureA 

 ;fn 𝑛 + 𝑙 dk eku cjkcj gksrk gSa rks bysDVªkWu ml dks’k esa tk,xk ftlds fy;s 𝑛 dk eku de gksA 

mnkgj.k   

4𝑠 >                              3𝑑 >                           4𝑝 >                            5𝑠 

𝑛 + 𝑙 = (4 + 0 = 4)         (3 + 2 = 5)                   (4 + 1) = 5          (5 + 0) = 5 

                                           𝑛 = 3                       𝑛 = 4                       𝑛 = 5 

ikmyh viotZu dk fu;e   

 fdlh Hkh d{kd esa foijhr pØ.k okys nks bysDVªkWu vk ldrs gSaA 

 ikmyh dk f}rh;d fu;e & ,d ijek.kq esa nks bysDVªkWu dh lHkh DokaVe la[;kvksa ds eku leku ugha 

gks ldrs gSaA 
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mnkgj.k   

𝐻𝑒 = 1𝑆2 𝜆𝑉 

𝑛 = 1     𝑙 = 0      𝑚 = 0      𝑠 = +
1

2
 izFke 

𝑛 = 1      𝑙 = 0      𝑚 = 0       𝑠 = −
1

2
 f}rh; 

iz’u & ;fn ikmyh dk fu;e Fail gks tk, rks He ds rhu foU;kl lEHko gSaA 

↿⇂      ↿↿      ⇃⇃ 

gq.M dh cgqydrk dk fu;e  

 fdlh ijek.kq ds midks’k esa bysDVªkWu dk ;qXeu rHkh izkjEHk gksrk gSa] tc izR;sd d{kd esa ,d&,d 

bysDVªkWu vk tk,sA 

𝐶6 = 1𝑆2, 2𝑆2, 2𝑃2
 

↿⇂   ,   ↿⇂   ,         ↿    ↿      √ 

↿⇂        × 

gkbtsu cxZ dk vfuf’prrk dk fl)kUr  

 ,d ijek.kq esa ,d bysDVªkWu dh fLFkfr rFkk laosx dk lgh&lgh fu/kkZj.k laHko ugha gSaA 

=qfV  

∆𝑥  .  ∆𝑃  ≥   
ℎ

4𝜋
  ∆𝑥 = fLFkfr esa =q`fV 

∆𝑥  .  ∆(𝑚𝑉) =
ℎ

4𝜋
   ∆𝑉 = osx esa =qfV 

∆𝑥   .   ∆(𝑉) =  
ℎ

4𝜋𝑚
   𝑚 = Hkkj (kg)  

ℎ = Iykad fu;rkad 

ℎ = 6.63 × 10−34 𝑘𝑔𝑚2/𝑠𝑒𝑐  

Mh czksXyh lehdj.k  

 Mh czksXyh us vkbUlVhu rFkk Iykad ds lehdj.k dks feydkj bysDVªkWu dh }Sr izÑfr dks le>k;kA 

 }Sr izÑfr & bysDVªkWu rjax rFkk d.k dh Hkk¡fr O;ogkj djrk gSaA 

𝐸 =
ℎ𝑐

𝜆
   [𝐸 = 𝑀𝐶2] 

𝑀𝐶2 =
ℎ𝑐

𝜆
 

𝜆 =
ℎ

𝑚𝑐
       𝜆 =

ℎ

𝑚𝑉
     =  𝜆 =

ℎ

𝑝
 

Mh- czksXyh rjaxnS/;Z o xfrt ÅtkZ eas laca/k  

𝜆 =
12.25

√𝑉
  = √𝑉 foHkokUrj cy (Volt)  

¼tc KE twy esa gks½  𝜆 =
ℎ

√2.𝑘𝐸𝑚
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 ca/k ,d vkd"kZ.k cy gSa tks nks ijek.kqvksa dks vkil eas cka/krk gSaA 

 ca/k fuekZ.k esa ÅtkZ ?kV tkrh gSaA 

 ca/k dk LFkkf;Ro ∝ 1@ÅtkZ 

v"Vd fu;e & ;fn fdlh rÙo ds ckg~; dks’k esa 8e gks tkrs gSa rks og LFkkf;Ro izkIr dj ysrk gSaA 

𝑁𝑎 = 2, 8, 1 

mnkgj.k & 

𝑁𝑎 = 2,8 

𝐶𝐼 = 2, 8, 7 

𝐶𝐼− = 2,8,8 

viokn &  

 H, He buesa 2e gksus ij LFkk;h gks tkrs gSaA 

 II o III oxZ ds gSykbM 

𝐵𝑒𝐶𝑙2 − 4𝑒 

𝐵𝑒𝐶𝑙3 

𝐵𝐹3 

- 6e  

𝐴𝑙𝐶𝑙3 

𝑉 

𝑃𝐶𝑙5 − 10 𝑒
−
 

𝑉𝐼 

𝑆𝐹6 − 12𝑒 

𝑉𝐼𝐼 

𝐼𝐹7 − 14𝑒 

𝑉𝐼𝐼𝐼 

𝑂𝑠𝐹8 − 16𝑒 

 

lqxu (Sugan) dk fl)kUr & dksbZ Hkh rÙo vius vLVd dk foLrkj ugha dj ldrk gSaA mlesa ftrus 

T;knk 𝑒− gksrs gSa] mrus gh ,dd ca/k cukrk gSaA 

      ,dd ca/k 

 

𝑃𝐶𝑙5 − 10 − 8 = 2 

jklk;fud ca/k 
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