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(ala)(B|B) > [(alB)]? (1)
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ERR - r2 Or " rsin6 00 0
X 1 0
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sin(a) sin(b) = %(cos(a —b) — cos(a + b)) (3) (A x B)F =" A;B; (10)

1.1. Levi-Civita symbol
S P AT E

ZE X 3 Levi-Civiat Symbol:
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1.4. JANHE S
[A, BC] = B[A,C] + [A, B|C (11)

[AB,C] = A[B,C] +[A,C]B  (12)

[A,[B,C]]+ B[C,A]+[C,[A,B]] =0 (13)
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.
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1.6. SER¥K
EIE 156 RERBG MR -

d(ax) = mé(w)
5(z) = %/m ike g
zd(z) =0
B Sz —z;)
D=2 7w )

EX 16 ZH6E K RIZ BEE X —4 Dirac &K
EAR:\ A

1
= —6(r)8(6)5(¢)
- %&p)é(qs)a(z) (29)
1.7. BE i
zk:v
fle) \/%/
—ikx
o) = 7= / fa (30)
EIE 17 Parseval: 77 o] fR Bk $R FG bR ARE (L B vt
THHRIFALALE
/ (@b (e / 83 (K) 65 (k) dk(31)
1.8. R
/+OO e 7 dg = % (32)
+o00o
/ re /% dr = nla™t! (33)

KEAT BEMEEH

2. = 5 /EZ

EX 18 AR :
o=y (34)
EX 19EREE:
F= o (Ve — Y V)
= o (VP — ) (3)

I 20 R FIE : B R T H) T IEHPR A

dp
E#—V ]—0 (36)

E X 21 6BREFAEAL : T 22 |8 iR & B AR
R T IUER

[yt S —p)  (37)

A 22: (] B) = (o)’

21X 23 positive definite metric: (o|a) > 0

3. HfF
S B IERT[1] UERABHA[2].== ERRIKZ

EX 24 PFEER: ABEMER EXRAT A
Alp) = (¢]AT (38)

TE X 25 JRRERF: MRANEKRERF Y BAR Y

A= AT = (Y]Alp) = (vl Al¥))’
for arbitray v, ¢ (39)

EX 26 R EF: AR FHER|K) FRPA
RY A NEREEE[Y) LTH/E ) K|k A E L
ek

Py = |k) (k] (40)

FFH9E B hat 73 B X0 5, 7N B U R HFAEE RN



ER 27 BN EN REBERLTA ((A4)*){(AB)?) > [(AAAB)|?  (48)

="k, (k| m¥

" 1 1

AAAB = 1[a4,AB + 2{aa, aB)

I= /|a:><x|da: (41) ! 2
_ %[A, Bl + %{AA, AB} (49)

o3 . sl A /75 B ok 4 —g@a@:_
IR 28 JERE A AMER R B3 31 LUREIE 37

EIB 29: EKRE AR B ASEAE B AEASIE R ((AA)*)((AB)?) >
1 1
X 30 THME: AN TIEE XA 24 Bl + 2 ({A4, ABY)?
(A) 1y = (P[A[D) (42) > i([A,BD? (50)
EIE 31 BKRERH T IMER RSN L
38 52 FHIERRE MBI FRERS e o 1R S ERBFREEXA
AEAL> D (51)
EX 33X BT EFABH R TR 2
[A,B] = AB— BA (43) 31 GNE-F < T
p=—ihV (52)
FIE 34 MBRFANTK A 3t B AMER B o
£ 4 WA ENIES p=-nv.v (53)
I=7xp (54)
EX 35 R} % F: EFABHRN 5T EXA o
I x1=inl (55)
{A,B} = AB+ BA (44)
P=C+0E+10
=———_—sinf—+—=12 (56)
A— _Af (45) sin 8 90 Sl 00  sin26 ?
o1 (0 1
EIE 37: RIERE R THERREN by =3P P+P-7) = —if (E + ;)
E X T - _ 2i6_2 20
EX 38w EHAT: S o Lo (57)
AA=A—(A) (46)
P =5 +5," (58)
EIE 39 RHE R R THEBYE
, 3.2. X} 5 % %
((AA)?)((AB)?) > 1 [A4, B> (47) (%0, D] = 10,5 (59)
IR o) = AA|Y)5|B) = ABY) R NEE 1 [la 7] = €apyiliz, (60)
E]-/f% [laapﬁ] = gaﬁ'yihp'y (61>



[laslg] = €np,ifil, (62)

7 H] = 5 (63)

3.3. Schodinger 512

NIR 40 Schédinger Equation: Schodinger 712
RIS EF AR ERTZ A UEARA R
GRS HDRAL B 76 B U AR E

.0
g 1¥) = Hy) (64)

X 41 " E W E e H MEA B A E RS H

o A

Hly) = Ely) (65)

X 42 RS |(t)) Bre 5 B H AR, AR
LN ES ESERAORERAEERS.

R

EIR 43: ER T, — AR A% ENTS
AR EE 254 R R R B 18] AL

3.4. ASHE
HRARETRT, ANEBEINDERTA

l, =1h (sin qﬁ% + cot 6 cos ¢§¢>

) 0 ., 0
l, =1ih (— cos ¢% + cot fsin q§%)

L0
L = ifig (66)

RWEEKY (0, ) Bl 5P RAMESERLRFET
RR).
Y(0,0) = 0(£)¢(¢)
1Y (6, ¢) = Ah2Y (6, ¢)

1 .
= —eim? 67
U (¢) Nora (67)
O (&) BIER Legendre A2, H ¢ = cosb
B =1(l+ 1)B,HER Legendre ZIMA P (€)

YE AR ARYEVI— L IE RS 23 5,7 LE X

0

BRI B BOH
2y, = I(l+ 1)h%Y,,,
1Y}y, = mhY,,
1=0,1,2, ...

m=—l,—l+1,...,1—1,1

27 U
/ do / sin0d0Yy Yy = 81,6, nf71)
0 0

3.5. R
EIE 44Backer-Hausdorff: X E & A,B&C =
[A, B#E[C,A] = [C,B] = 0 &

eATB — gAgBo—3C _ oBgAg3C (72)
3.6. BN
EX 45 ATEFEME: AR A R ARG, Y B Y
At = A1 (73)

EE 46 AETH: N 2 ELBERT—HEX,
REAEERFUER
b)) = Ulay), ..., |b,) = Ula,) (74)
UERA : Myi&
U= Enj|bn><an| (75)

UTU =" Tla,) (b, by ay| =T (76)
n k



MAU = AIEER/F n
Bl 47: %l = 1ARET, B E 242

FRE . ER] = 1THA SARIS, iBH) =
11, —1),|2) = |1,0), |3) = |1,1) AR, B94EFE KR
W)

(L, [1) (1)E,12) (1]L,13) —h
2l.[1) lL,12) 2IL13) | = 0 [77)
BlLI1) BIL.[2) (3li.13) h

Bl 48: —SARREEWMEH = Hy + H #EH,
HEREPH

E , H
Hy = ( 1_E2),f{ _ (ﬁ@l 12) (78)

WEAH = B, [1)(1] + B, [2)(2] + Hi»[1) (2 +
Hy [2)(1

EHE 49 EX AL
A= PDpP!

3.7. AAREFHRT

(p|z) = 57t
1 ipe
(wlp) = —o=e't (50)

2

(| H|) = <p1w>+V(ma)<p|w>< 1)

4. {8 337 4 B AL 9] &R
EX 50 B B —NABEHREEE,RE N
SME MR ST AR B B AR IZ BE SR B FE T H 4,

T FRE 2 (B B, 5 2% 1 X 5T A SR B B N 3K
FRACHEHE

4.1. X T —4EX Schrodinger 524
fREASE

E3E 51 Wronski: HEHEEV (2)E—oc0 < 7 < 400

ERAF A (v)F0y, (2) HE—HES

Schrodinger 4 12 B A%, it B /& T AR A9 RE &, AR A

U1 o

;%] = constant 82
9 % )

EIE 52 £ REV (2) &
D =3

SR AL EYRAE,

EH 53 RAT:EV (z) =
P(—x) 2R

V(—z) RAEY(x) ZAE,

FIB 54 NG H — R EETSGE

4.2. —TTIRE S BB

FERHFS

_JOo if0<z<a
V(z) = {oo elsewhere (83)
229
E, = ;T h2n2 where n =1,2,3, ...
ma
2 nmwx f() <
wn(m) _ \/75111( o ) 1 < a (84)
0 elsewhere

3. ZHLRFE A BB
Vi) = {0 if (z,y,2) € [0,a] x [0, b] X @5

oo elsewhere

Vi nyn, (T: Y, 2) =
1/ 8 sin(nlﬂx> sin(—nQWy) sin(n?’ﬁz)
abc a b c
252 n% n2
Er non, = Zy (— + = b2 + (86)

4.4. —HRTRRH BB

_Jo iffz[ < g
V(z) = {Vo if o] > (87)

B S8 IR ER FhO 7 T R




Ceﬁﬂ"' lf T < _%
P(z) = < Asin(kz) + Bcos(kz) if |z| < §
De—58= if > 5
2m(V, — E v2mE
g VIV =B VImE g
h h
BN E =52 n=L %2
mV,a>
7’4+ & = —2 (89)

2h?
BFMRES tan(é) =1
ESFMRAMR

TFMS —€cot(é) =7

T Va2 2 ) B o =T 4 LB AR 69 A AR R S

2m

2h?
E,=—=¢
ma

45 —HEAREHBL

_JVyif0<z<a
Viz) = {0 elsewhere

BB B 3K

_ etk 4 Rez if £ < 0
Ylz) = {Se“m if £ >0

ER RN

(90)

(91)

(92)

T=I|S2=|1+ sinh?(ka)
[ =)

where Kk =

E ka > 19HERTF,
T — 16E(V0 - E) e-%ﬂ./zm(vo—E)

V02
REREA
(R +18]* =1
4.6. — 42
V(z) = vé(z)
% d2p

= (E—~d(z))¢

2m dx?

(94)

(95)

(96)

¥E Schédinger A 2B Bx = 0%, /' RGEHE, o
RIELE X Schodinger 5 f2 R4 Al R ER 554

v(0%) — 9 (07) = 5

$(0) (97)

etkz + Re—ikz if x < 0

w(o) = { o

ifx>0
where k = 27';"E (98)
HESMERELRMGA
1
S = m
1+ 5
mmy 1
R=S—-1=— : (99)
2 im
mE L
1
T=|SP= -
1+ 2h°E
IR2+|S]2=1 (100)
BAEREAL = 12 HERBAE = 77
4.7. —4EIRTF
1
V(z) = §lm2 (101)
G N A I G

1 —#HERTFAES

4.7.1. BEFE
BEEEHRRRTA

(—h—zdz—d + 1l<::132> v =FEyY

2mdxz? = 2
d2¢ B
— d_f2+ ()\—52)@[)—0

k 2F mw
h =/ =2 e =g,/ —= (102
where w m,)\ hw’g o[ (102)

A



mw\i 1 €2
= _ H 2
valo) = (5) o= (©)e
where H, (z) = (—1)”ea’2d—ne @ (103)
n - dzm

EFE 55 EIRTFIR BB AN
| h / 1
an = % (\/g"pnl + %1%“()04)

4.7.2. AEEE
%% Modern Quantum Mechanics 3rd edition[2]

»® mwla?

H=—
2m+ 2

(105)

EX 3ANER

mw D o
a= (m + —) annihilation operator
2h mw

al = T;—;J (x — %) creation operator
N =a'a (106)
AEE
1
[G‘)(IT] = ﬁ(—l[l},p] + Z[p,x]) =1
1
tqg= —— — =
ala=—-—5 (107)
H = hw (N + %) (108)
¥ N AAEEIE AN, BIN|n) = n|n),WH
Hn) = (n + %)ﬁwm)
1
E, = (n + §>7iw (109)
ok
[N,a] = —a
[N,al] =dl (110)

FEEERBEIRRIRT

Nal|n) = ([N,a'] + a'N)|n) = (n+ 1)a'|n)
Naln)
Mifal |n)Faa|n) 2 NEARFER M. 111 T X

E/)

= ([N,a] +aN)|n) = (n — 1)a|n) (111)

aln) =c¢jn—1) =
(nlata|n) = |¢|> =1 = (n|N|n) <(h12)

AM— A ERc A 23k ELe > 0.3 al tim tb 3 AF, 5
BR

aln) = Vil — 1)
alln) =vn+1jn+1) (113)

FRERRN. 112 FE SN > 0,EINAEZEEXER
[ IEBAnY A B B &/ N AIEEn, = 0. AT
BIRFESBEEN

1
Ey = 5w (114)

KRB A A AME S, AES|0) B &, R BAER =
A EFd A
1

) = = (a")"[0) (115)

S RRE AL E AR R L T HRT Iy, (2) =
(]0), T A B a B AAE 72

al0) = 0 (116)

BUARAR Kby () BIPR D T 72

%(m—l—%) 0> =0 (117)
FRAZ T — 108 B 3K

Po(x) = (7;,:—;) 46_%“:2

xtF—A% Ean, ol 45



1 n
(x|n) = ﬁ@c‘(cﬁ) |0>
= 7o)
~ Vorp! \ 7R
(,/@x—\/mwm) e~ 57a{119)
Bl 56: IEBR — 4 I IR-F A9 BE B AMES|n) B9 (22) A
1\ &
FIEE 5 XA
5.1. FIEE
EFE 57Ehrenfest: & NZ EAR B 288, A
d 1
Sy =cqam

R R AR EA() AR (L)) LR, T

7

g =(5) + Ham  az

A AT B &L 24 — 0. .

EIE 58 EANFEALRT 2RELE[A, H] =0,
ABEAEM|(¢)) THFHEESBELRHAE.
IERR : FIMERZ i 238 57 A MEEE 8 B9
B4

BRESA HERNHAZERDE BFEASNY) A
TEEHFRAES]|¢,) RFT

£) =D ai(t)|t)
k

(123)

Hrba, (t) = (Y [v(t)) EZ EIEEEB T
d d d
Sla® = Ska, +a Sk (12
BT

da}; . 1 . Ek: *

da, Ek

Tk _ 12

dt ik T (125)
B [, (£)]* = 0. -

5l 59: AR EFIERA{H 2,1, }.

il 60: B ek F RS AR {p,., py, . HFIE X
REEMREAE —RELE K.

E3E 61 Feynman-Hellmann: # R "8 X &
SR ESHOE, A X T E WA EE AR R )T —
WARSCREN) AN, ), B

D )

aE%__<
o\
9] 62: AE B — 4 5AR T I AL B AEAS ) 8 (%) 9

@)y = (” + %) -

mw

"l ox

(127)

5 63: I B — 4 IR F 1T B E AAERH B

1
= <V>\n> - En

5 (128)

(T) |y

EFE 64 LA (virial): R FHEZV (7)+ 89hF,5

BEEREESLHBEFHER
(T) = 57 VV) (129)
HEID 64.1: YHABE N R ARANK TR I, A
(1) = 5(V) (130)

52. ¥ EREE

E X 65 CSCO: fR IR, B AR 5 B[R H Y
HFEAIES R AL — 8 TR R BPRAS FR 4K

HAFERMIRAN & 1% ETL25 (complete set

of commuting observables).



EX 66 CSCCO: RN ZH AFEREEFTEE
SR BB EETIEECKE 2 8E) A
LZTEEFIEAZERETIEEXFMHT
2EMAXN 5 FIEE TL2%E (complete set of

commuting conserved observables).

5.3. Schédinger El##5 Heisenberg [l

3
E X 67Schodinger BI{&: [ (t))FERt AR L, HZ
1038 57 Schrodinger A2, 1 Z EHF(R B8
i8])5 B8] Jo %, X AP d sl A NFR A Schrédinger Bl
#%.

7E X 68 Heisenberg El% : |¢) RSB Z 10, /152
EHFA()BER B AL, XA R IR A AR A
Heisenberg El{%>.

EFE 69 Heisenberg A 72 : HEFA(t)FEBT ] B9 E
A

d 1
SA®) = —[A(t), H] (131)
5.4. HEAERE®R

A8 EAER BMEANT Schrodinger El{% 40
Heisenberg BI% % 18], 78 FA GRSk SA P2 =] #R A
AT ZHRA.
5.5. XFRIET
EX 70 XFRMEZT R MR BT R AEESF
QARR BRI

Q H]=0

QIR A IE M, & MR FIE

(132)

71 4T KRR EARIE, AR R 0 B

e

ZRT N 5.3 DU EAER DI R A Schrodinger Bl

10

FEX 72 TH IR T ELE T ERe — 0F

Q=1+icF (133)
Ho PR K FREAFA T IRQAN T INE
#.

EX 73 BH/NERE:REX 72 BPHAFARHRQ
ME% NEF FReE— N TIEE.

X 74 2216 R AR : XS A E A ES "] U9 B E
XZ | RFAZ®RP
P(Z) = (=2

(134)
(135)
E X 75 22 8] R AT AR ME : e B &% R

[P,H] =0« PHP' = HHF A ZBZEAZER
SEXARIE.

EIE 76: BA 6] RATARIER R R FARTIE.

X 77 22 (B S XN e R
[D,H]| =0+ DHD' = HH LA %E
RS IR

22 8]

EIE 78: BA ZEFBINREHE R LN ETIE.

X 79 22 (B R B REARIE : A B R
[R,H] =0 <> RHR' = H AL Z%EA =%
BRI,

EIE 80: BAR ZEEEMNAREHNR LA ETIE

T X 81 BB PSR : 2 Pe 55 2
[D,H] =0 < DHD' = H# 4 Z %G EA K
T XEFRIE.

EIE 82: EA N8 FH AR R LSRN E R
B & 0FiE], B8 &= 5P 8. BF R SR SRR 8] A5 7R L AL
25 iR E A IR &<, B A a4 k.



5.6. RRLFAR G R

EX 83 2FMF: BiF B TR RAR
AT ST B LR/ ML T HIESR 5
PR ER T RETFLEETA—RARREEEH
U, A, B AR AR, b, POER S A D) ke
FHASRKTF.

EX 84 SHERF:
P¢j¢(-~~, Qis ooy Qjy ooy t)

zw(...,qj,...,qi,...,t) (136)

EIE 85: RI|LERFZLKI.
EIFE 86: RIME TR LIE.

NIR 87 B REIMRRE: 2 RK TR P, TN E
FHERANRF R ER T EMEERNDE
$F B R AR REAR R IR

#0871 RRIMFIARRIK R MR REE
X 84 BN 87,2 RIRLFAR R BIIK &R EK ik e
Py =Cv
C=41

(137)

EIE 88 2RMTHAEITHARTE: 2RNF R
R Fh AT TR B R R AR 4L 85, BN Bose %1t
2, Fermi &1t B2 AR Z 1.

EIE 89 NN ETIRAREREK:

\Ing...nN (QIJ ) QN)

n;!
= H]Z\,—,Z Z P(¢k1(Q1)---¢kN(QN)§138)

EX 90 RISFRMERF:

1
/lz\/%zp:épP

KB PRENMRT P50 EPRARH
BAKHRG R R — 1 BT +1

(139)

EIE 91 NANER 5 K FARR B R EK:

\Ijﬁl.,.nN(ql) RS QN)

\/T ¢k1.(‘h) d’leQN)
N wkN.((h) 'Qka.(QN)

= A1/1k1 (Q1)---¢kN(QN) (140)

What Particle Are You?
(standard Model particles only! Dark matter and oth

ttttt

,,,,,,,,,,,
yyyyyy

FIE 92 Pauli FAEZEE: RAFERANEUL
2EMPHERTFRTE—NERTFS

Bl 93: 3¢ 3 NERKLFEKE R T R T ERg 2
RLFSF 3 f4 382 Boltzmann it (R 4%
i1),Bose #iit Fermi %1t T, RS TSI B &
A 27,10,1.3

5.7. ZRETHAGE
A RRMTFRTARRES RO FHAKE
LM ERAMTRRNETSENAE

SRR AT TF 3 ANE 3 MNU L2 RKRLTFIAR Bose 4TS5 Fermi 41189 T EASEKE &2 4 F Boltzmann 41t A A

faE WA — EIRA IR SR IR HIRAS.



ER—#ZPENNERFHRRAOSTURER
MFSLEERTF &/ R

[nyngng...) = |nq)|ng)|ng)... (141)
EIJ;E|¢1>7 |’¢)2>a ‘¢3>, _l:éJ\/DJIJﬁnl, ng,Ng, /I\*—\J[
¥.
6. P4 /137 P AL EA
EIE 94 Sommerfeld EFILEH:
]gpdq = (n + %) (142)

A3 B R B AR A

- V=V (r) BEREHRYE

- [LH| =03 fas B8

GNP RSP e S TS ST h N NN

IR 95 H AP FEBEFHKFH PR E I E -

2’ur2+V(T)
02 290

_ 2 9

= (87"2 +r87"> +

EIE 96 FRAGFREEBMEARZ: —REFB

Zz
2ur?

+ V(r(143)

STEREEAN
U(r,0,9) = R(r)Y,,, (6, ¢) (144)
Sx(r) =rR(r),A
Xz” + (?;;(E V) - l(l:; 1))Xl = 0(145)
6.1. TIRIFER A
oL e
s A
RRARA
W'+ (3 E-1)x=0 (41

12

R 5 A X0(0) = xola) = 0
EHHRA
22 (n, + 1)
B =gt = 0,12, (148)
J3—IIR A
2 (n, +1
Xn o= \/;smw (149)
FEs S
RRAREA
R + gR,’ + <k2 — M)R =0
r r
where k = 27;_uE (150)
SINTENEEp = krE
d’R,  2dR, I(1+1) _
T oa, (1 - >Rl = 0(151)

BT EIRA B BHALIX /N EK Bessel A 42 848 R B
jﬂRl( ) o< gy (kr).

185, (ka) BIRIRRAE,, | A8 L BEEALEMEA
h2
Enrl = 2#(12 gnrl
n,=0,1,2, (152)
2R AMEEERA

2 Jir1 (kn la)
C. o =-= 2 (153)
. J a5, (knTla)
EHa — oo MY T B ekT A% RAM T
—1t
2 .
Ry = 2hi k) (154)
Z#HEmEE ’ﬁfé?&%
Vir)= §,uw 2p2 (155)
RE B AMEMEA



N =2n, +1
n,.,1=0,1,2, .. (156)
EIHEA
fN=%MH4xN+m (157)
R AL ERERA
R, (1) = at+d/2, |22+ 2n, £ D

S (20 + D2

3
l—a”ﬂF<7%J+§¢ﬁﬂ)w&

MREEALRARAPREXAEAMESRANT X
ETRELRAER
9001m = Z wnxnyn2/¢;wnynz¢01m dﬁ59)
1L i
¥o11 V2 o V2 Y100
Por—1 | = \/Li —\% 0| | %o10 | (160)
Po10 0 0 1 Yo
6.3. SR F
LN =
o2
V(r)=—— (161)
FE X 97Bohr £432:a = j;
BB AEE A
_petl 1
n O 9R2 2 2an2
n=n,+01+1
n,=0,1,2, .. (162)
2R AR ERA
B 2 (n+1)!
B (r) = a32n2(2l+ 1)\ (n—1—1)!

e PP (—n,, 20+ 2,¢)

where ¢ = ——  (163)
na

13

RN

CES e

fo= (165)

6.3.1. B i A AR
ﬁfﬂ"’E XJ: EE%E’J %/}]L& ih f#(é% V/ zkrI:JE E/J}T%/}Ib an)

E)A

= Gy V= V)
T ey (160)
RERE A
O
= jﬁA (167)
£ X 98 Bohr B
s = e (168)
EX 99g HF:
g= ﬂf; ==——§zE (169)




RlO T 43/2 e—r/a
1 r
Ron=—[1—— —r/2a
20 V2a3/2 ( 2(1) ¢
1 r

R, = L —7/2a

2 2r 2 r?
Ryy=——|1——+ —— |e"3¢170
N0 3/3a3/2 ( 3a + 27 a2> e "HIT0)

6.3.3. XEHEF
XTERTFHERAELERTFHe Litt, )L
38 A, R B BT+ e+ Ze, AL R E
FRAB R B . L BER AR A

5 pet 22 e* Z?
n O 9R2n2 24 n?2

7. A E

I REREZ M HX ERIEFTERRIRES.
8. BiE

9. RILIL

9.1. IEEHEL®

9.2. RIHHKILIL

10. 2R ILS BRI

10.1. AR EFIRITHHMILIL
10.2. XK G B4 L8138 P
11. 8t

Bibliography
(1] D.]J. Griffiths, Introduction to Quantum

(171)

Mechanics, 2. ed (Pearson Prentice Hall, Upper
Saddle River, NJ London, 2005)

[2] J.J. Sakurai and J. Napolitano, Modern
Quantum Mechanics, 3rd ed. (Cambridge
University Press, 2020)

14


https://faculty.pku.edu.cn/caoqinghong/zh_CN/zdylm/11906/list/index.htm

	数学速查
	Levi-Civita symbol
	球坐标系
	爱因斯坦求和约定
	泊松括号
	特殊函数
	δ函数
	傅里叶变换
	积分

	态与波函数
	算符
	常见算符表示
	对易关系
	Schödinger方程
	角动量
	算符的函数
	矩阵形式
	不同表象中的表示

	简单势场中的本征问题
	关于一维定态Schrödinger方程的解的结论
	一维无限深方势阱
	三维无限深方势阱
	一维有限深方势阱
	一维有限高方势垒
	一维δ势垒
	一维谐振子
	幂级数法
	升降算符法


	守恒量与对称性
	守恒量
	力学量完全集
	Schödinger图像与Heisenberg图像
	相互作用图像
	对称性变换
	全同粒子体系与交换对称性
	二次量子化方法

	中心力场中的本征问题
	无限深球方势阱
	三维各向同性谐振子
	氢原子
	电流分布和磁矩
	概率密度
	类氢离子


	角动量
	自旋
	微扰论
	非简并围绕论
	简并微扰论

	含时微扰与跃迁
	含时体系的量子跃迁的微扰论
	光的吸收与辐射的半经典理论

	散射
	Bibliography

