1

VEOHO
me =9.11 x 1031 kg

Eo = m.c? = 0.511 MeV
m, = 1.67 x 1027 kg
1eV=1602x10"17J
h=6.626 x 10734 Js

c= —=2.988 x 10® m/s

=9.0 x 10°N.m?/C?
4meg

e=1.602x 1071°C
co = 8.85 x 107 12C? /Nm?
R=1.097 x 10" m™!

8mv2dy
V= ————

G(v)d =
87kT
u(v)dv = eG(v)dv = W—31/2du
c
8th  13dv
u(v)dv = "3 ehv/KT _q
éen=nhryr n=20,1,2,...
- hyv
€= Ghv/kT _ 7
¢ = hvg

hv = KEmax + ¢

[ 6.626 x 10734 J.s
- \1.602 x 1019 J/eV

=(4.136 x 10 ®)y eV.s

hc
Ve = hvpmax = p—

\. _he 124x 10°¢ m
2dsinf = n\ n=1,23, ...
hy —h//' = KE

E hv
p = — = —
c c
hyv hv/

— +0 = —cos¢ + pcost
c
/

0= —VsinqS — psinf
c

N — X = Ac(1 - cosg)

T V1—v2/c2?
E=4/E2+p2c2 =KE + Eg
\ ~vmc? h c?
Vp = VA = ==
P h ymv v

y = Acos(27vt) = Acos (27r1/ ( — i))
v

w = 21v

K= 2T _ @
A Vp

y = Acos(wt — kx)

c?

Vg:V&vp:% -
2L

A=— n=123,...
n

1 P (mv)? h?
KE = —mv? = —— 2
3™ ~2m~ 2m amz (P
n2h?
E, SmL2 n=1,23 (30)
2t 27p hk
k = — 31
A h 27 (31)
h
AxAp > 2 & AEAt > — (32)
1 N
o= <ﬁ Z(Xi - X0)2> (33)
i=1
1 7( _ )2/2 2
f(x) = e \XTx0) /=0 (34)
oV 2rm
X2
Pyixs —/ f(x)dx (35)
X1
Xo+o
Pyxoio = / f(x)dx = 0.683 (36)
Xo—0O
1 é€? mv?
F. = — F.= 37
4meg 12 r (37)
n\=2mr, n=1,23,... (38)
21,2 2
rn:n 620:n2aoavn: ° 7n:11273""
Tme 4megmry,
(39)
ag =r; =5.292 x 10" m (40)
e? me? 1
E,=- =— — =1,2,3,...
" 8Teorn 8e2h? (n2> nELES
E Z2E
E, = —; , En = —21 (hydrogen like atom)
n
(41)
E,=-218x10" ' J=-13.6eV
E; — E¢ E, /1 1 c
= =—— (= A=— 42
v h h (n? n12> ’ v (42)
L . o B 1 =234
ymanmg=1: +=——-| 13~ 3 n=234,...
1 E, /1 1
Balmer ng = 2 : S (§—P) n=345,...
1 E 1 1
Paschen ng = 3 : \ =—C—1 (§ - F) n=4,5,6,...
1 E, /1 1
Brackett ng = 4 : S (E — F) n=25,6,7
1 E, /1 1
Pfundnf:5: X—-a(a-g) n:6,7,8,...
(43)
=A+iB & ¥*=A-iB (44)
@|? = 0¥ = A - i’B? = A® + B? (45)
/ |®|2dV =0 & / |®|2dV =1 (46)
X2
Py, x, :/ |®2dV =1 (47)
x;
h 27h
= (4s)

p

W — Ae (/M(Et—px) _ A o—(E/M)t+

(49)
92w p? ,020 L9
ox2 h2\11:>p\11——h 8x2:>p_T8_x

(50)
6‘1’ E hB\I' .0

p? A e
E=,—+Uxt)=>E=KE+U (52
8\11 h2 [0%?®  9°® 92
= LUA!
Bt "~ 2m <6x2 + Oy? + 0z ) + (53)
% = N1X1 + N2X2 + N3X3 —+ ... _ Z NiXi (54)

N1+N2+N3+ ZNI

P

(ip/h)x _ o= (B/R)E

<x >:/ x| ¥ |2dx (55)
o ho
= v*( -— | od 56
<eo= [ (i) o0
<E>= v [ ih— | dx (57)
s ot
0%y 0% 0%y
—t+=—+=—+—=E-U)y=0 58
8x2+3y+8z2+h2( )Y (58)
me? 1
En=-— (=) n=1,23,... (59
3272e2h2 <n2> " (59)
L=yI1+1)k 1=0,1,2,....,n—1)  (60)
. . hz 82
iy = Bnthy , A= —— 2 41U 1
Y (8 omaxe T (61)
2,2p2
EH—W 1'1—1,2,3,... (62)
. vV2mE, nTx 2
wn:AsmTX—A mT , A= L
(63)
d*p z<0 /2m(U —E)
Y= Ce® + De™®* — o = Ce®™
E E
Y11= Asin x + Bcos x  (65)
Y= Fe®™ + Ge™* — 1 = Ge™ ™
d21/1
2 +h2 (E——kx)z/J—O (66)
1
En—<n+ )hu , n=0,1,2,3,... (67)
1 e?
— _ & — 2 1 v2 1 42
yromal r=+vx2+4+y2+z (68)
’l/](r, 97 (b) = R(I‘)@(Q)@((b) ) 1/1 = Rnlelml(bml
(69)
sin?6 d .2 dR N sinf d sin9d® N
R dr dr ©® df de
1 d> 2mr?sin?0 [/ e?
- E )= 70
P dg? + h? <47T601‘ + > (70)
1d [/ ,dR
r2dr \" dr
2m [ e? 11+1)
- R=0 71
[ h2 <47T601‘ > r? } (71)
me? 1 E;
En=-——¢ ([ )=22 n=123,.. (12
32712e2h2 <n2> nz (72)
Principal quantum number n=1,2,3,... (73)
Orbital quantum number 1=0,1,2,..., (n—1)

Magnetic quantum number my =0,+1,+2,... +1

L = rmvgrpital

L=yI(1+1)4,1=0,1,2,....(n—1) (74)
Angular- 1=0123456 ...

momentum states spdfghi ... (75)

L,=mh m =0,£1,+2,... +1 (76)

dV = (dr)(rdf)(rsinfd¢) = r’sinfdrdfde (77)

P(r)dr = (78)

T 27
r2|R|2dr/ |®|2sin9d9/ |®|2°d¢ = r?|R/|?dr
0 0

/ WWn 1 Yy 1/ dV # 0 (79)
Selection rules Al= £1
Amj=0,+1 (80)



(90)

12345
KLMNO ...

n =

(86)

! T 4
. 3 _ =
T & /0 sin®0dd = 3 (85)

/
) /x“e_cxdx

2 xm &
m
°|§ 3
~—— g
| I
I M
= A~
~  5|&
cm ~_
£ g
4\
) I
g
5 )
5o
I <
o) 8
- Q
oy nmr
& _
G
5
I um
3

(91)
(92)

1s? 2s2 2p® 3s? 3p® 4s? 3d'° 4pb 5s?

4d'® 5pb 6s2 44 5d'° 6p® 7s? 6410 5r14

(87)

(1 — cos26)

4mm

B

5.788 x 107° eV/T
Yo~ HBY =0~

1551

9.274 x 10724 J/T

eh

2m

B=

I

(89)

tup

B

(84)

Yot 4mm

B_
= -

Vo + 1B

Vg =

Normal Zeeman effect vo = vg
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