74. TS
7.4 S

ZFEFRELERER R A 2 DB Y BATRFE B —D—HEf T — DRLF AT (x),

. FRRBULIES [ 45 () (2)dz = (¢a, ¥s) = (alb) = 0.

Figure 7.3: B MRF BTN ET SYa, V.
POE TR eI 2
Y(21,22) = Pa(w1)P6(22)
SR 4 [H

Bosons : ¢4 (x1,72) = %Wh(xl)@/)b(@) + ¥p(21)a(22)]

Fermions : ¢_(x1,22) = %[%(fﬂl)’l/)b(w) — Yy (21)a(2)]
B
((z1 — 22)%) = (a}) + (23) — 2(w122)
HA(A) = [drideop™ (w1, 2) A (21, 22).
BHhRRAN1Z R S PHETE:
@ = [P Pdodey
= [atenPan
= (2%)q = (a]a”|a)

(@3) = (=)

() = [arfva(on)Pdnr [ aalin(en)drs = (@)ulels
(@ = 22)%) = (@20 + (22 — 22)alz)y
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A—Mp(x), ZHIHA

T EFHT
@ = [ SawoPdo [ o) Pdes + [ SioePda [ (o) Pz

£ [atui@io)dn [ vialaden £ [ stvie)lo)dn [ 6]

= L+ %] BRI RAER

e
(@3) = 3[@%a + @] 5 EABRTRKS
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1

) = 5[ oalbalo)Pdos [ aalvsten)Pdzs + [ orfino)Pdan [ ol (o) Pz

+ / 17 (0 ) (21 )y / o0} (2 (02)dir
+ / 2105 (1) o (1) dy / o (22) 0 (02) d2)

= S 2e)aleh & 2(a)
= (@)alads £ |(@arl?
A ()op = (alalh) = [ 45 (@)ep(c)da.
(1 —22)%) 2 = (@%)a+ (@) — 2(2)a (@) F 2/(2)as|®

S SHERTFIER: F2/(2)wp)?

Bosoni& THESEIRT, Fermion“HEF” ! B2 KEES, Rl (a|z|b) # 0.

MRS, WEESRK RS RR T A <A 8.

7 Hoor 7, BESHW DB TRESENR. —PMUE—DNEFEATL, B—PUE AN ETFEHR
ROy o S FL T B S (R R ERAT DU RR R, T B eSO BR. WIRRR SRR E S, SE WG], 5
PR DT RREE, XA AR AER TR RERER, NS 2R T2 m N s 7 .
X A B AR

F—MF: BRFESHERSTE -

P?  Ze2 P} Ze? e
He g =t = e (7.37)

RE—URMN BT ZRMEEER (FECHF) o BimHmoE M B E 2R E S P RIsh eSS

BE, 5 NHy = h(1) +Rh(2). XN
100(1)¥100(2) X00 (7.38)
XM R R B R, BB FREPIRAS R = Mk, RS ER R AR, BHERFR (x1n,), R

HIER - B, ESREER
Z2%e? 4e?

ﬂm:—zarz—ifz—w%v (7.39)
WMEZEETFZRIMNECHER . BATESIERIOTE:
2
() = [ EridraWion(r) ¥ion(ra) - Bron(r) Fron(r2) (7.40)
Hr
23/2
Uigo = 7\/77'(&3/2 e Zr/a
FIFH A ,
/Lefo‘(rlJrT?)dSTldsTg = 207;— (741)
T12 «Q
Moo > 0. BT e
5
(H') = J (7.42)

X HEFRREF S ESREE N —109eVEEH —79eV .

MAETANTRPRAE SR AFER? NAZEY 0 Y1004 BN FRER T FREIZS R RS - (B F PR T
RENFEE) . HTXRAZ B R AR 7L, FTll(re)/D, FTCUMERIEEES; MR m
R, ERMEERK-

TR ERFRERER, 152 % Griffiths T9555.2.277 .
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Figure 7.4: 2R FHEH - IHEUER AN TR FEERE-54.4eV, RINIZHZ54.4eV.
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Chapter 8

= kit

— LT R BV T A 00T 2 ‘Bt SIHEIRA?

8.1 1xZHEILIR
e NRUH R AR LT, ot R E R g — R

By
Lxtost
> X
Hig g n] L5 5
HO = —,LLZBZ = —5(.000'2, (81)
BB AW FAFRER, FRF T, = G225 = B o 36 L Wy = 2o,

AW REEARES Na 5B, HYa jl}jj%jl}, HENVIE. ﬂﬂ%/xﬁ/ﬂé Rl , kT aomah
Fais.

X(t) = ae” P/l Eo = —% (8.2)
AEZ BN Lo 77 5525 B, cos wt. ARG RN Bl &
H = —gwoaz — g By coswt = —gwooz — hdo, coswt, (8.3)

g = 2l Ay () RIE ALY
i} 59}‘ ?{ZTI]*ﬁgSchrodmger FirE

thx(t) = Hx = (fgwoaz — hd coswtoy)x(t). (8.4)
TS, EKEE: x(t) =ci(H)a+ co(t)8. HBEEESHIN EEML, #—F %

a(t)=ce 2, co(t) = coe™ 2 (8.5)
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HWo
D S
Figure 8.1: IWH ML RLERIBEN S 2 T8, WX BI-VIS o
FRN(8.4)
ih(cie™® a+ e 3 B) + ih(’%‘)cle#a e ) (8.6)
= —%(Clem‘fta - CQe’WTOt,B) — hé coswt(cre’s B+ cze*mTOta) (8.7)
s | | |
ih(cre 3 a+ e 2 B) = —hcoswt(cie 2 B+ ce” 7 a) (8.8)
St fERH, | |
ihcie 2 = —ho COS(Wt)CQ@i%Ot (8.9)
SEHERR, | |
ihcye™ 2 = —hé cos(u.)t)clewTO (8.10)
. o
¢1 = id cos(wt)e” “oley = ié%eiiwot 2 (8.11)
HAVBEEREN: w=wy, BERMAT FHEREOEML, wARFIRK, PR W + w2 BEI 8 L
%) - 5
i
& = o, (8.12)
A 5
i
Cy = 561 (813)
HATH
62
C1 —ZCl
fi#
cp = Acos gt—i-Bsin gt
20 .0 0
@ = —== i( As1n§t+ B cos it)
GIEEILGES E
C1 = 1,62 =0
HA1HEA=1,B=0. Bt 5
€1 = COoS 515, ¢y =isin it (8.14)
RA1E]
) iwgt L. 1) _ iwgt
x(t) = cos(it)e 2|4, +zsm(§t)e 2| (8.15)
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é
le1|? s T afSILE = cos® 5t

é
leo|? s T BBILE = sin® 3t

Yol EFEREE . XA
RNBHERD (58 T, @& FE, HTRELE!

it
0 )
(0,) = cos? §t x 1+ sin? it(_l) = cos 0t
Ot —iwgt t iwgt
(0z) = (cos 56 7t —isin %eToﬁ+)o'mx(t)

iwot —iwpt

) Si ot cos ot + % cos ot si ot
= —isin— —e ) —sin —e
2 2 2 2

(St (St wwot __ ,—iwot
= 2sin — cos 5(—1')%

= sindtsinwgt

(oy) = sindtcoswot

XL T BHEREN R R G R, a8 2FTR.

Figure 8.2: HER & AL (EH VI [RIHEIL.

B Y B E AR EI+180E -1, A&sin(dt) cos(wot). FATAHT R o, = £1HJLE.
OSSR T PRENHIFRSE - QRS — 0, o, AR E R IRFFR KIS A, Fifo,, o, IRFF0.
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8.2 =ETEEMBRHIALE

FR—NARG, HGEBUNHy, R4 GERAMESFAMEE B T s
H0|¢n> = Enl"/}n> (8.16)
R¥ESchrodinger /5 12
OM = Hy|y) (8.17)

WA 2 R G T ), %BZ%%%&I‘:F%?&

[b(t)) = e 7 ) (8.18)
MAEFZERGZE G H'(t), AP 4Schrodinger /7 #2285
ihol(1))

= (Ho + H")[¥(1)).

ot
T [or) N2 Ho + H' () AR, 2T R

)= en(t)]thn)e = (8.19)

AITEH RSB T EE, R, (t)SH!
t=00F, cpop =1, cppp = 0, XEVIE - FEH = OIS, (8.19)1B1LAL(8.18):

, =k
enl®)={ Z#k

FEH' # OB, f(8.19)fCAS — eq,
. En En _iEn
zﬁ; en(D)e T ihy) + zh; cn(t)(f%)e )
= Z cn(t)e_iETntEnW)n) + Z cn(t)e_i%tH’|wn>
LT, R AR (Y |

ihép e K ch(t T (g [H |t (8.20)

AT LAS
ihég =y € iy, (8.21)

HArwy, = EklgE" .
HEH < Hy, B0&HERNBEIRK, DEe®) =1, cpur =~ 0. AP/ NE, EXFF—HHILH
(FTFE # k)

ihég = ek Y, (8.22)

IR
Ck/(t) = E/O' elwk’/kTH]/C/k(T)dT (823)

b L BRI BGEAERETE. B AR T ~ N Y, s
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e (VBT e (1), BRNET JLRE, B ATRIRTIDIA Rk, S 2 255 Doy B0 L I8 HEE k) A5 (B Sk
). [ewn2BABEILE

1ot
|%%F:ﬁﬂAeWMUﬂ%ﬁMﬂ? (8.24)

e

1 #Hj,, =0, RABTEEM, XEEEENFRIE . FRZREREFZTERMZESR. RN
BOTiE s T REFSFIERE, B4 H], HERNO.

2 HBAK, KEk, T LI

1. [t .
e |? = ﬁ\/ Hiyoe w7 dr?
0
= lewl?

K7 MEER FIBRGT LR ST A LR, XEEHEROCHEE: B MRAEH AT AIRAOE T EGE
BImRES, WnTLLLLRIRE A LR S eI H L T [ ZIMRAEL -

3 [EIEZHIR

MABKTRRIL AT, MBI pHIEGT LRI

1t
ih Jo
Hp, (1) = 87 (—hdo, coswT)a = —hd cos wT

CBa = T Hpy, (1)dr

w = wOETJ'
! 1w T . 75t
cﬁa:*E o CcCoswqoTe dT:?
Sx(t) =it —5, ERHRARERH TR
). TR — MR P TES Y, ZE— kS

}r:{mu—g)o<t<T 525
0 t>T
KN ZIZ JE, RLF T apg, w3 BIJLE
fie. A TERES M EE A
G, t) =3 e (e H 0y, (8.26)
I ZI R ERIT Bl T LEZETR )
ca1(t) = %/ enT Y dr (8.27)
0
A K2 E E RY R
'I’L 71' — ™
En = 2 &1]§:EHWQ1 = 2 A ! = 2ma2 (828)
BT E T AR TT

2 2
H21 / \/jsm—mv)\é - = \/jsinw—xdxzo
a a
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X BRI EERE! S8 e |? = 0.

e bR EREE . BIGEAN L AR, MR R TR B (R AR IR SR S B A E]). R RRE ST
TR (T LUE SR EAT, TRRIFIREAT, EAMLE N +1, SR MA BTN, SRENSHN 5, S5
BH18), BT AL & B FIREN T FHRAIERT.

HATE AR BHLT BRI B o5 B TL IR

2 3 2 2
Hy (t) = / sin?Aé(I;)\/;sianx—a)\

a
E5)l:

1 [t 2)
cai(t) = i/, €W317(—;)d7'

—2X\ewnT 2\

- - iwart _q 8.29
iha z'w31 ‘0 hwgla (e ) ( )
Hofiy, = ST PR LR
402
lest |2 — 7h2w§1a2 (2 — 2 coswst) (8.30)

FER T BRI A A R wsr t < 5, BIOILRSL BRI fes1 | < 1.



