WTH BSW D = A O Vol. 17. No.5
1997 4£ 5 H ACTA OPTICA SINICA May, 1997

Wt AR A I TR A KB = RER R 1
[F 4R S I AR AR

AN
(HEBIIT &40 2, TTHRHER) 223001)

8 B EHA RS T G AL T A T A R S A0 AR RT R C BERLAERR b, A SO ST
A ELAE HTRE A5 RS NI AT 26 =R g 7 SO MM BLAEA] . s % IX.H-T"JJ fL, i 1 %
TS, b Tz R s R SE AT AT B TR PRI, JE A T LA LR .

RHRiA  HHREG REL K RESN T .

150 F

H A e a1 S R SR 35 A LA T Ja}neﬁ-Cumming (FC) AR Lk, A
I e 7 S A AR O T Z A NS . 05 48 RWA bl B 7™ ks Al
AR J-C BB T4k I Eberly %5 AWFAT BRI BR A bRl - ¢ BRI 3L rp i B4R
S TERIIE R 2 A T A T2, WO TR FC B . BliAs ATRRAWIS, FC AR 5
T BHE, s R e BAR s B R R RO RIED LR 2 R R B 2 Sck
[5145H T JFC BB /R (Kerr) /0 BTN H] . Law ande S8 AWEST 1 J- C B2 18U 14 Bl AL Iz 50
JRO O RAH AR R A AR S AT O R G R T RV R A 5 (A AR, A ¢ BRI
il fi)& LR

HIEEm, AAHE T FC B, = Red i1 5 50 5 3 A EAE AR TV 23RN
W9 CAE, SCHR[ 10, 11] 308 T IR = Redh ol 7 5 HUBt e 2 B4R 0 B 9 AH HARE L, |iar T
UL —HEZE JFC BIRY, SCHIRL 12) %5 FFC BB HfE) 2 AN R =R A i, A5 I B ok 53 e
T R SEAT B P 3 06 5 800 AR R T B R BRI ) (9 A AR . AR, SR TR G R
556 ()47 5 1) = e 20 5t 1~ 5 i S 3 FO AR EL A T AP 1 20 A v R L 4

ASCAERRTY = REZR I C BIRLILA BT FEAH B4R HDRE & R 8 I 6] A DG IR 2 B — fig 2 i
T 5B A B, s E R, B EUE T, SRS 1 e AT R Y
P10 1 Bt e 8] A A IR, e T B RS L BOG TR SF LA .

T REARBER GBI |
Wk F 01 1996 4F 8 H 3 H: WeBME R H#: 1997 45 1 H 31 H



5 AN Bl ZR B I DAY O ) = REZR Dt 1 () A S g ) A LA 521

2 WA A

AP 1 TR R = RER s 7R, AP RESL ) o) 51 b) la=
Ll by 51 ey ZIMIMERE 0 ml S5 I8 1 58 2 IR, W1 o)
51 ¢ ZMFERT R EE A b=
ARG E B (H h= 1) A:
H= Hp+ Hy+ Hy= Ho+ H, (1)

=

2
Hr= 2, Qata,
i= 1
Hy= oS+ 9S»n+ ©Si, els
Hy= gf(t) (Spai+ Spax+ H - C) (2)
A at e, O R el PR AR, o, o, L o BRI FESa L b e
MBI, S, AR TROERAT, ML

Fig. 1 Fig. of atomic lev-

1 0 0
|l a)= 0|, | by= | 1], led= |0 (3)
0 L0 g 1 , i
I, Sy IR =AT =AM HFE, JLHFE T
(s,;,-),,”,_ GmGue (i, j. m, n, = 1,2, 3)
Kb gf (1) MRS5S B AR ARG R R e
‘_ kt/T 0<t¢ <T
f ()t 0 o (4)

IR = o, - @, Q= 9- o FEHUEM [Ho, Hi/= 0, [Ho H] = [H;, H]
= 0. TREAMBEAEHRSR S, W) AR &R 8

Uit, 0) = exp/[- iI Hi(t')dt'] = exp[- iM(1)] (5)
M(t)= gO(t) (Spair+ Snax+ H.C), El{.c,i:lf(e’)d:’ (6)
8 U, 0) TH
14 almsjgﬂui B - l ~ mlsmigﬂ[i! ] ﬂlmsfgﬂfljzl B - lﬂ_2
Uy Q)= | - i S gy cos [ g0 ) ] - jsnbedl,) (1)
uamafgﬂ(;:} M- 1 o - L.u;sing'gﬂl'{lj B/ 14 uamsl’gﬂ(liz) Hf - lu2
W = al a1+ arab

H1( 7) AT e S AT o) TR
P(t) = U(t, 0) P(O) U (¢, 0) (8)
XFE, W€ TR Z] (1= 0) ®EFEAT 000) MBS, EERZ o) B hsiifie T .
VAR B 1 ARE 2 WG I AL T AT 1 a) FL BY, HArp RAG PR T ¥y = |
al>FMony=1 BI% JFAE e = ORMET | o) &, 1fif LA B 2051 4 56 b 2 18] JoAH B



522 N I 17 %

HI, W06 i 20 1 o T ST A

0 0 0
p,.34(0)= pﬁ'(0)94(0)= Pol O 0 O (9)
i L 2810 0 1
_Hlll
Py = E 'exp{—l al?—| E'|2) a A ,IBEB .3 | m|m.2}(m'1m'2| (10)

mymymym, Jmoylmy! ma! ma!
[1(7) ~ (10) ST ST B0 B 510 R P B0 BB PR 5 0 F 4 5O S0,

_ 2 2., 2 ",
Su(1))= X mn ms[ge(lfg) b 1} exp (-1 al?=1 812 0 “'rfll‘itﬁ,ﬁ' ety

1 . 1 2 . [ |2 n I BIZ ",

(Sn(t)) = lE na mﬂﬁgﬁ”ﬂj—l exp (-1 al?=1 p12) -2 rfli,';u’, . (12)
‘ _ 2 2 nll 2 n,
(Sas(t)) = Z;1+,nmigﬁ%%£L—ﬂ eqq-|aF—FM|ﬂf'“'i”QﬂB')(lw

[ o0( 1) 1] — 12 : 2
(ni(t)?= E nynafon — UT u? . “ + 2 Sln[g?_l('t)tlﬁ]l
R =17 a1ty g2y (Ll B
| - u? U AP ni!na!
W =] — 2 - 3 2
(naft))= Z ninaf na— 1) LUb!ge{:zj L l}g + nafna— 1) | b'l[LLg‘%ﬁ'j_u“L
{ . _ 2 2y 2y n,
+ no 1+ ngwb!ge(lfg) E 1} exp (= | al?-| 5|2) (l C(li'l![;:z'rﬁ| RIS)
B = ni+ no (16)

FPRFAIGAET | o) 801 b) WL, W &R AR, XA .

3 0
A b AR SCRIFSE TR £ BN 1) A A 2B = R 0S5 7 5 M) A T 245 1 OB 59 350 199

MIEAER, (11)~ (16) AT BB R AR A0, B 2. B 3 G T AR oy, no HA FET
REZL ST1F AR I3 06 RO A BE I I A8 4 R ih 26 .m0 13 SE (B I () 4% 3%, JF RN
JEIE 20 S0 AL, FLAR 3 SR AN T e

B 25 15 1) (RO, SRS P06 P na(t) < naf o) BN TRIGEAE ny « na, XS IR R S
TRV T RACREA | o), 1> 0JF, MT S4MAIM TN, BFE— e Faa T4
FIRER @) o1 b)), FRS A RE A T I R I R, I A S 30T AN T
INTHIUGRA

PL S 138 S1— Sas B2 B 39S 13(t))— gt BRI G971 a) 51 o) ZAAELERL
TR, IR i B L @) BRITF | o) [AIRF A 1, 85 2 395 4 i
=T, B, T e [ @) BRIE, IR 1L B 2 SR AN T HLX R 2 K
ek R B A 3 R S0 B



5 AN W R E I TRIAT OG0 = RE S It W) 46 0 J 0 R ELAE 523

<S>
cooof

<Su()>
e P2

<Sp( >
POC oo -

=

e

S lt) >
=

Fig.3n,= 10, no= 10, gT = 50, k= 2.0

RILWEE S = 1 WM e i ) C BAAY . mf L, 5] NS i R &
REUG, Bl Uk A, BB | STk WA E T B R .
AR (¢ = O W) SUFEAE BB T4 5 A5 1 3, ) Sh B 46 S 32 110 %5 2 R
Pe(0) = Zrexp(—l alz)w

mymm JI .'r nm .;

BTG T o &, W

Opol mima2){mi mal (17)

00 0
2 00)= 0 0 0 (18)
0 0 Pe(0)
KA R RE IR a5 (17), (18) AT
Sult)de= 0, (Sm(t))e= 0, (Su(t)de= 3 exp (-] uﬁ)u_ﬁfLi:lw
{ni(t)).= nyp. (naft)r.= 0. ‘

(19)
WA, R TRAEEIE | o) BB, FATIHEE 1 5EL 2 (P RS A RS AP GG
(B, AL RO HE 2 WIS AN AR, BT TE ANBBOE 7Bk ER B b figds, i ek FIEL 1 35 4H
M, LA REA A RFFPIIRE .
PR T L b)Y AN, WA

0o 0 0
[ e0)= |0 P(0) O (20)
0o 0 0

A IR FEFE 5w 1



524 * % % # 17 %

. 2. n
Sult)= .{ ""””"i’:”””’ expg | 1) (Bl ® (21)
<Szg(£)>;,— Emb!gﬂ(ﬁ) B,/ Exp( | al )“ C(l J"I (22)
. 2 ",
saps B LI o ) ;U—MI ' (23)

”]

. 2
(ni(t)dy = ZI nifni— 1) { = "rg?f;”ub} + nycos [ g0(t) W]
. 2 2 n,
( N nl{ sin HB}E{I) B, ] exp (=1 al?) ﬂ_i—llT)_ (24)
. 2 2 Ly
(na(1)yy = 3O fgiﬁ””” (-1 al )ﬂ—“u— (25)
n b
BEAE W= ni+ (not 1) 8, 0= i+ L FRFAARENZMET 1 o &, W4
P(0) 0 0
P0) = 0 0 0 (26)
0 00
S - 2 2 "y
(Si(t)de= X 1+ (ni+ 1) "””ge(;f =1 (-1 a1 ﬂ—i:ﬁ— (27)
(S2(t)de= Dofni+ 1 Si"fgf(” M exp (=1 al?) “ al )"' u (28)

- _ 2 2y,
{,Ub[ge(;; B[ - 1 exp (-1 al?) u;:’llT)_ (29)

i

(S33(t)Ya= 2 (ni+ 1)

cos [ g0( 1) ]~ 1] 2

(nyft)?, = ZI ny I+ (ni+ 1) n2 L
¢ (mt 1) {amrgimuﬂr )
-1 2] n
F (mi+ 1)2 ‘“"’bﬁg,ﬂif MTH} exp (-1 al?) ”:!" (30)
(na(t)Ye= (S3(t) ) (31)

BeAE B2 = ny+ 14 (na+ 1) Cp, 0= ni+ 2.

A, JERE 2 S e R IR I Z) AT AR, (HBL Ee R S ATy AR 5] B 1 S B 2 B R 5K,
(A O Ji ?‘%)Jf! A TR REDL, ¢ > O JG IR T ARERT S BT BL 2 B A AL S 8 7 1
A .
HRE AR TG RES I AT SN R = e 9051 5 SR RSB R 3 (A AH B A
HI. WF5i 4 R W AN S 32 Il (P RS 5 LA S 51~ B A B HE A B . s 1 R il 2
| by 853 5 P BAH I AR I P PP ERIT AL oK . 56 1 5 B 7 AR ELAE P BR T 5 Js 1 19 g
PAEK AR EIHIAIREAT KA, BT SRS A AR TR RS & AR AR A7 2
TEHT . A SCROBIT 7245 3 n] LUR] A AL BEBURL « XIOG 730G © J5 5~ B9 5L s 1 XU 7~ WA &% i) A8,
A7 XL i) il () — AP AIE AL, K 5 SRS .



5 AN W R E I TRIAT OG0 = RE S It W) 46 0 J 0 R ELAE 525

Z % X M

[1] E. T. Jaynes, F. W. Cummings, Comparision of Quantum and semiclassical radiation theories with applica-
tion to beam maser. Proc. IEEE., 1963, 51(1): 89~ 109

[2] S. Singh, Field statistics in some generalized Jaynes Cummings models. Phys. Rev. (A ). 1982, 25(6):
3206~ 3216

[3] P. Alsing, M. S. Zubairy, Collapse and revivals in a two photon absorption process. J. Opt. Soc. Am.
(B), 1987, 4(2): 177~ 184

R. R. Puri, R. K. Bullough, Quantum electrodynamics of an atom making two photon transitions in an
ideal cavity. J. Opt. Soc. Am. (B), 1988, 5(10): 2021~ 2028
A. Joshi, R. R. Puri, Quantum electrodynamics of a Rydberg atom making two photon transistions in the

binomial state of the field in a lossless cavity. J. Mod. Opi., 1989, 36(2): 215~ 224

[4] X =RK, ANEARTE, PSRN eIl o S2 iR B AR ZE PR . W B, 1991, 40(7): 1049~
1056

[ 51 A. Joshi, R. R. Puri, Dynamical evolution of the two photon Jaynes Cummings Model in Kerr like medium.
Phys. Rev. (A ), 1992, 45(7): 5056~ 5060

[6] S. V. Lauande, Amitable Joshi, Stochabtic fluctuations in the Jaynes Cummings model. Phys. Rev. (A ),
1994, 50(2): 1692~ 1699

[7] S. V. Lauande, A. Joshi, Q. V. Lawande, Generalized Jaynes Cummings models with randon telegraph
noise. Phys. Rev. (A ). 1995, 52(1): 619~ 629

[ 8] A. Joshi, S. V. Lawande. Generalized Jaynes Cummings models with a time dependent atom-field coupling.
Phys. Rev. (A), 1993, 48(3): 2276~ 2284

[9] A. Joshi, Jaynes Cummings model with stochustic fluctuations. Phys. Lett. { A ), 1994, 184( 6): 390~ 393

[10] =1, g0 9L = HEZL Jaynes Cummings Bi7, #HE 24, 1985, 34(6): 833~ 840

[ 11] Songen Sun, The antibunehing and the quantum beat of the interaction of a cascade three level atom with
two radiation fields. J. Phys. (B), 1990, 23( 10): 2379~ 2390

[12] X. 5. Li, N. Y. Bei, A generalized three level Jaynes Cummings model. Phys. Lett. (A ), 1984, 101( 3)
D169~ 174

The Interaction of a Three Level Atom with the Radiation Field
with the Time Dependent Atomr Field Coupling
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Abstract In the paper we have studied a Jaynes Cummings Model ( JCM) of interac
tion of a cascade three-level atom with two model radiation field which the coupling
coefficient is time-dependent. By means of the method of density matrix, the proper-
ties of the average values of the atomic level operator, the average photon number of
fields are discussed. More interesting results are analyzed.

Key words cascade three-level atom, time dependent coupling coefficient.



