W20% %8 ¥ B ¥ vol. 29, No.8

1980 ££ 8 B ACTA PHYSICA SINICA Aug., 1980

HRERFHETHE0E
¥ fH R

(hER R R BT
1979 £ 11 7 28 Bl E|

®” -2
AR ETF PR RV IIARB AR, %N 5EEREIE S R4 B EN
{LZE B AL IR T 3, DL — IR T A 0E T RIKHH S, SR 52012 RIR A BN,

REBIFELEL BHERGEN, WHHERMSIAME IR B IR E EH HE
HEEZNEHENER. RAERTNFHEETRAR o IMER, 20EMEH
HEE U E S B R RN, SURERUTFESER. HARFXFERIFIREE
NEEERIEL, AU —4 R IR T ABIRT HET 20 E 5.

LURT B B (NS «, B8 p) FiK, —RHEER T B HREA

£=p/M, p=—Cp/M — Kz + {(2), (D
AHHE M, C, K 3HIART RE, HENSRTEROLE, B 5kTABHLL
B, oM () MG ¢ PIERRE. FETHZLEN, EERERSRHR, B3R
FEAR(DARZEE » 5 v MEFAENSE, ENRHREE—ENNHXA, Lot 2R T
FfF. BATERL M(DX AT #H

%(W*Px)=fp—ﬁ+xﬁ—-i)x=—]% (xp — px),

0 85 C

a Top T Tor @
MEMEC = o, JaXEM » 5 » HLHMNFHAFHRIEN L &, i RPEH
BT ARIERXN BRRLIER. RAUERKA TIIEEN KA.

xp — px = ihe M, (3)
B XX iR Q)N Fi 52z 52 (D A, HY =0 NCEREN » 5 r K IENH
WER) XRFEHBEHEMNNZRR, XERENZEMIFENER « 5 FIEN L
YA B X5 P AR SR (ERATARX RS By IE LS ), FRATEERA T IE N ZE 845 E W%

xR
XP — PX = ik (4)
FIRS B E N 5 2
: _OH__XH—-HX , ___0H_PH—HP 5)

X =27 =22 ;

oP ih 0X 1h




8 1 whER: HRERTOETHELE 1085

AHERIE, W T2 ah D, F AR X Fh s e, an
— Xe=omn, p— (P — CX[2)e=c, (6)
HAH B B e S bR
H=Lpy %(K— ﬁ;) X2 — Xf(e)ec, )
MCe)Fn (4) RMEGF] (3) X, IEMMLAS 0 70 VFER IE W A5 e, FA 12 R o, 26 4% (6)
L E(7)FRAE R, B E A2, B Rl R R T 12 LB,
YERMRITRIN, M EERHREERERBEE SRR EANTE, WISl
(i
_h ow
: O
KB =0X, ) G THEAYRE, BT MR « 238, @ E s 62 W)
FEERZ(ABRAS KRBT o, HRAEREBOH RS EAED SRR EAEK,
B

= H¥, (%)

gqf*(x, DXe~MP (X, 1)dX

) =" ¢
Sw*(x, DU(X, 1)dX

FEHERR (€ < 4MK) BTEL, %
Ct o
K*Zﬁ MQ*> 0, (2 30,
ARPIBCEALIE A =M = Q=1 (BFLUXEH TR MY HEE N &N E H), WRRX
H5PRgEASENERC « "B RREKILE)

E= (X —iP), &= -=(X+iP);
NZ) NE:
B
X =L (g4 8%, P=-1 (it — ig"); 9)
V2 V2 ¢
I 5% 7 (4) RAL A
ERE— EE* =1, | (10)
e s (7) &AL
H = &g* + % — j_;_ (& + E)f()ec”, (11)
f5 e, £ WL BIENATEFIRR & BB B, B TR ()L — B R
oW _ [ 0 1 (8 yan
101 [g oF | 2 ¢5(5+ ag)f(’) }qf (12)

WAt = o N ZIRFIBIER. 4 <o X, (o) =0, (12) XMETLL R EAE
DEHREB N, RE 0, NEE:
W(E, 1) = 2a,¥,(5,1) (1<0); (13)



1086 2] b 2 e 29 %

(5, 1) = (B T,
Ga(E) = E[/ny  (=10,1,2,+2), (14)
R (DR MRERA—F, AR IEBEAY
[wace, pw.ce. 0 = [ 920,0) = 5,0 (15)

7t =0 RAL, 5U)XMHBEARNE MO HFEAEHANFS (G C ARIEED:
Ee™" + i = Cy,

0¥ + %z — if*Cy — o* = InC,.

HEBRIBIATHE

P |
g =1\ e —— () e dv,
So \/ 2
t . 1 “ 1
a=\ e~ ——— f(u)e“*du v — {(v)eC dy (16)
Sa \/ 2 f So ¢ \/ 2
FHE R, HEHESENX
o+ o = g*p. a7
¥ C,FRRN CIEREH C, = ¢(Cy), FHRME Ci, C,, FEEO2)RAEME:
W(E, 1) =TT G lig 4 £y (120, (18)
BXFRXBERET S = 0 LEE,FEY .
#(£) = Za,&"/v/n1. (19)

BADKRAQ)N, B § BIF, BRAEA
U=22¥,Gna,,
HP R G, ERERDST LR B,
I FRER(O REERYER)

5 wrow — g w(E*, D)O(E, £, DU(E, 1)

WL, ARA Q)R REIT G, R ERLEAPREEE T BB T, BATTR B
B¥AU)RIT U*(8*, ») hiENEFBIEANE, RIE (¢ REEE B Tim
WEAT

e~ (E, E¥) = g(& — ib, £%)e™ ",
BAMKEKE T RERMET LAl T, R UE, ) i iE 753
BEMEMBEERNBERFRK, EEHANRE

[weow = [ o*E*emr0(e — igen, &* + ig*e, Do),
B3I AMEFIA o, SAM AT XOEH

Ada, =~ nay, ata* =at /=, (20)
lig=y

gt (Ee™) = BV 7 4y —= (Ee7)" = Ap(Ee™),
“/n]




8 BHEK: BRIERTFOETIELE 1087

AL YER B 3L 8, 15
S Oy = X ¥ (¥ )O((4 — if)e™, (A™ + ip*)e™, DPp(Ee™), (21)

BRI 4 RYERAE o, L5 & B3ITRA (19) UG SRIRRAMAER 3K R
(15)XBIw]. E/EH

S THOW = Sa*0((4 — if)e”, (A* + if*)e™", 1a,, (22)
B 0 =1, A

[y = Sata,. (23)
T4 F AR . HIRIRD OCE, &%, ) ﬁ% (& + £¥)e~on, 1B
2
j Wl = Sk —n [(4 — if)e" + (A% + 15" )e™#]e™ 0, (24)
NE
B QOKXBLL23)XNBIRFABRNE T FE N
gllf*xllf
P — T ”’:[(Z — if)e" + (Z* + if¥) emit]e=Cn, 25
(&) gllf*llf \/2 7 %) (25)
7 = 2eida, Saty/ na, ,
>ara, >ala,
T* — Dlard*a, — 2ian \/:“n — A%
A Saka, Daka, 4% <26)
BANERAEXRES . RAESH6)E, A
%) = \71:2’— [—ife® + ig*em"]ecn
= S; [e=C=22gin (¢ — ¢) 1f(v)dv. 27)
Xt R4 i R iB ik T8 sh i i
o N
¥+ Cx+<1 + :)x HO) o (28)

HRIGHESE e =0 » =0, + =0 (KR, R EE R B YN RETARARNINIER
b, BRI AME
(2) = %;(¢) + %.(2)» 29
HAINE
x, () = - l_: [Ae=it 4 A*eit]e—Cr, (30)
2
R Q28R F R G, Y T aME., WBRIAAFEE o, SHRBPRBAOBERME, X
oy PRI T E S, g 2B b —iE, 2 E BN, REERNKE 4, M, Q2
JE(25)AA



1088 t/] B = Eid 29 &

30 = 2 [| Lemetmrmtsin 06 — )14 ar

1 -Ct/2M 1 Zﬂ:(\/—”—an—l i *
+ \/We \/7[ iz + ). (1)
HEEBRTAIED, BTV e o SEFABSHH, XEFETFRN SHBREREE

BRI BB TR,

SHTHEHEE, BNRTHIHE p, RTHEER E =p/2M + K22, RTHE
IR P = Cp*/ M2, SMIIEDHTIR &2, = [()p/M %, S RMERKE ST ${E.
SERAIRAHGLRER, #an

() =M % 10)

1
= S [e‘C(""mM{cosQ(t — ) — - c
0 2M

+ A/ AMQ e=CrM —1_[<i — £ )Zc"‘“ + *j,
\/2 2MQ

FEIE E() T Pe(e) W, ¥ HBLT 5P #94E:

12 = Za:«/7\/n — la,,
2.ara,

Za,’f(n + —;"> a,
2aza,

ME5XEABAERT 2~ B, ERZTARIBEZETHN)MZE EMER.
A THOMS B R SRR 13, 4] RO TR B8, TH B 5, Bt B IR, IX R BART LA IE Y

LML REZ T LMER T 1L E.

5 sin 2(z — 1) }]f(z')dt'

b

b

l(AA* ¥ A7) =

£ F X MW

[1] P. A. M. Dirac. Proc. Roy. Soc. London, 180 (1942), 1, H. W. Peng. Proc. Roy. Irish Acad.,
51A8(1947), 113.

[2] R.P.Feymann and A. R. Hibbs, ‘‘Quantum Mechanies and - Path Integrals’’, MecGraw-Hill,
(1965) p. 234.

[8] H. Feshbach and Y. Tikochinsky, Contribution to a Festschrift for I. I. Rabi, ed. by L. Motz
(New York Acad. of Sciences, New York, 1977).

[4] D. M. Greenberger, J. Math, Phys., 20(1979), 762; D. C. Khandekar and 8. V. Lawande, J.
Math, Phys., 20(1979), 1870.



8 i ZHEK: HEBRTHET LR 1089

QUANTUM MECHANICAL TREATMENT OF A DAMPED
HARMONIC OSCILLATOR

Peng Huan-wu

(Institute of Theoretical Physics, Academia Sinica)

ABSTRACT

Assuming a damping foree proportional to the veloeity, it is shown that the usual
quantum condition between the physical variables, namely the displacement and the
momentum, has to be modified by the dampirg. However, it is possible to change to
new variables which are canonical. Then we can apply the usual quantum mechanies
and use the usual physical interpretation through the statistical average values. The
case of a one-dimensional damped harmonic oscillator under the action of an arbitrary
external force has been worked out as an example, No difficulty arises and the results
are reasonable,



