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BEHRIE L EFECR>ERETHE2 6, ZThD OO0 L FIHEFERS
2R L, KHAZLOPETCEERLZERE AT b2 VEETH B, %
T, ZZ T, —iiCoherence LOEHENLBEIMOBSCTHESLEFICL
T, Laser WK Lo TWMEL T, HAEFERBLBIRLLH O L wERRE
PERINIL¥EFOEREL 2R L 2L LTEDZTWL I EIZT B,

2) Laser@—t—Tﬂ/

W .E .Lamb &M . Scully R E
— R, v—F— %Eé%wﬁ#ﬁifa%fﬁxéﬁ,ﬁ%k&éﬁﬂ b/
m%&%@f&é ( Fig.1 )
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2T, LOEFAREHLT, ROBCHELL TELEENTES, Hb,
BHRHBLHEAEERT L V-V —EEHEL LT, 2¥MNROETHEZEZ, &
L2 TVBREC LOEFOBETFREY ANSHICK-> T pumping ¥EbL, T
R ICHBEFEANDIFIC L > T L — ¥ —%» dissipationg &b L,
reservoir O H PEX¥B5FECTS, (Fig.2 )
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Spontaneous ( Atomic ) Polarization R WHBEEL+3, X, BHEL®D
MEERIZ, er-E(k.t)Boi o, ’Dib, induced electric dipole & &
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M. Scullyix, ko5 VvE2HNWT, W.E.Lambwﬁ‘z’- L —F— ey
ML BEREEB TR formulation L ze BATF T, Scully oFA%
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, 0 exP(~it@y)
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Vi(t)= A(otaexp (i(@-») )+ 0 atexp (-i(w-v) 1)

+otat exp (i(@ry)t)+07a exp (-i(® + v)t)

LB, 45, 5221 resonance T 3B/ (w=Vv ) FgE 1T,
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+0a exp(=-2iwt) |
¥R 5. X, EEEELORE T,

vi(t) = 1 (ota + o at )

-1 (0 %)

@%&C%%{Bé jﬂbéo
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ThBH, RKEHBAREEZE2T, (%) RArEBRCKETIEHEEL AV

EnEFEF TRDBEE, FRAERPARCEI>TEZO RS,
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el |
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. to
THELSEZEZTWBRICEA TS L, 524z resonance L T 524 (2B 12

Koo BENTEB, BT, OMEEELT t=to Tk, Oap(to)=0a(tg)k
ﬂg(to)rbﬁiw_LoU,T, i@ @51@%&:, FEHDO 2RETHEAET 2,

¢$>u)ﬂMt@+<ﬂ>f oL VI () oyp(tg) Jdt

+(-i)?2 {0 ftO dtdts (Vi(tsy)s [VI(_tl)"OAB(tO)]J
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reduce ¥5. 2%V, £0HAE CEEHBCOLZER L T 50 T,Atomic
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X, 2RECHOHEIL-O>VT | o
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NG (2)
g (totT )=Tr (g (to + T
= pg(to)— + 22T%(aaTgp(t o) +oR(tg)aal)
+ 227%aT (1 )a
L kB, FECMHEEM stochastic CBAWBELTHWBEDT, coarse
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(»%9, NrDAtom LHEE/EAEZT5EMaAt 15 )
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+r12212 (atp(t)a) )
Bis, kKoo FEABLELN S,
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3f = - 5 (aato+ paat 1 Aatp a
- %—(a+aﬂ-+ paat)+ Catpa ot ok

5o HFREXEBS., M . Scully booBRERTH»B, BReix, =
N#E %2 % Glauber D& A L = denéiy operator ®»OP -FKRP(A) FHL THE
ATazlitk-T, RUAKROEHEEERT 5 ZLiCK->T, DL %

DIEREIEL X O,

3) EBMB LAY 2 LD —FKFR
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operator % ( C — number ) associated function ¥ & ¥ 5% FikiL,
density operator D2 THEZ Hh 5, density operator 0N P — KR

ERROBZEEREIN S, BIb,
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0 (a.ah)=r 7@ (a.a®) 4 42
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:i'@ o a, O?K) i Antinormal orderin & h 7z operator (a cah) DB o
XRFEBHEMGEL TKRRXTEZ OB,

N a.a¥)= 3 p.  aTakS =p(a)
, r.s .

TOP -, HRMARESMEEICHERCEL LB BT 5,
ThEHAW5 LEiR o operator R TEIPLAEEREO#MS FERX A
BRERATEECHT WA FRBRACEZIEET LI TE B, TDHIE, 0
Y (a,at) DEPEFTRTEEZ D, z = Toperator MIEFIX, BELT

EADULBERDD, KT, TOEELY
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Ligy, BEMAO=LI-MEo=0" H0hE
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p(a,at)yat= sa¥p(a) g <

_ﬁmﬁﬁwﬁtéﬁpam,aaa*zmﬁﬁﬁaféa
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NEE
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ThBEND,
- 0 d2a
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LB, BoHEEMAMS LT
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S

| 2y | |
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| atoa = [/ - (1+ - 3a “_55%' aaaa*]rw )
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dp(a) ; (Ac) , 0 |
T = 5 (g e+ &Kﬁémurw

. 02
+ A% Pla.t) |
ORI, BRCHEBMHRMERE L LT O Fokker - Planck 5BX &b L

Tns, ML, H—mEik, drift - term Td Y, COATHAE, BMEEK
¥Bbl, CLATHIIF, herwTHEICES, (Fig.3)

E2HEREBETHY, BBRRENAORATRE-> TSI FIRELET 5.
Re, ZhdoRXh Sk, Laser DEF > IEL MR Cohernce DH'B % £ < 3

B+ LidxTERN,

ip

: Fig.3
z 2T, B, $E L one photon process OAEIEMIC X 518 NP O HaHE
i>nwT, N Chandra5)et .al é:R London )Dﬁa'i'c“ﬁfxbhﬁ.% B,
2 DL EDBER Tmékm%énfmé EHEE LIV, Laser iR 0 AR
TEHEEBRY Ah 2%, FHFE O non - linear polarization ¥ ZEE+ 3 = &
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EDLAACHBEFLOMEEAE 4RETRD, TOLIVEDIRFL
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_ (pR(t,O) 0> —DIT 0 = Ra
0 0 | atoy 0

N (-i)2 2272 <aa+,oR + OR aal 0 >
a

21 0 : —2atp
(—1i) 3 3.3 0 ) ~( pRaa+a+3aa+pRa)
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Aé) . égl)

a b

ZZ T, HiERIEEIC atomic variables € 2T trace #Ht5 &,
o (ty+T ; ah.a)

= Oya (to+ T+ 4y (1 +T) — 6%¢g)
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. ¢
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= - é (aa+,0 -+ ,oaa+)+ Aat pa + (aa+aa+,o
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bEZ2DL,
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3t G @ aa% K IP(DHA Foagk P

B0 0 ok yia(2 (qzatrs 0 |
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62 , 92 , 82 92
— gz ¥+ G )-8 aaaa*“lo woaF (295

03 03 o -
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