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Fluctation of photon number in a two-photon laser by coherent pumping

Hu Xwangmng

(Institute of Applied Physics, Huazhong Normal University, Wuhan 430070)

Abstract The fluctation of photon number of a two-photon laser by coherent pumping
with two- photon losses is calculated using Langevinian method and quasilinearization
procedure. The result shows that there is no segeezing in photon number when the laser
operates at the vicinity of the threshold.

Key words  two- photon laser, photon-number fluctation, coherent pumping two-

photon losses

G

AT FHOGCAH ) IZ 2688 . Reid fil Walls'' Lugiato 1 Strinit®! 43 31| X XU F 3 i#
T RTFERSN. EHRERENEENEFORESR  FIEAGSIEFREHRET X,
= (a+a*)/2fM Xo = (a —a") /2 EHEHHEH.

VLKA TR TR T AN A X8R F ATAE T 5wl 5 208 1 048 T4, AT AT A 24
PG A HE S REMT RS0 R R G A T, 000 05 % 55 REIRs E(E o
= |p;le®u, 2 i = jIf,0, = 0,% i3~ jif,0, BUE—HEHE, B oo = o) JEFHHEFHSHCE
BRA B, FRIER FRAERKEZESE FCNS A 77 & FEIBTR 786 TH
YA R AR A R A SR A R R O i, B A A e E etk R ORI R A RO 11
FE HLHN T 8 A T 5 D0UE OGRS O6 T EGR AR, B R BT, RO FEOE B4, B
(An?) [{n) > 1,

2 WOLHIBZ 1T

WHF AR 199248 H 31 H.




58 WA AR OO T RO T EGR R

371

RS XS EMM RERE G5HS, mE 1 fE 2 FR. A EHOLRER 1D HF(2)

FHAF,
|3>
. pumping field :
n(13><3[:r” i
/ active atoms T‘:ti'rn\{;“
of v:(ld)—( 2|y
1> .
laser field relds
a m(il)(l[)“ -
Fig. 1 Atomic energy levels Fig. 2 System
AR TRAER
ZB IR ERERA
w1
S = e (—ﬁ; (12)¢3)®] (2
\ S (i)
D= e 2(L1><3D ] (3)
Elz_e(m 2m_)¢[N§ (‘1)(2“}{)] 4)
AQ) = e%a(t) (5)
¥t 5 R A EAE e B
Hyps = AN(gA*2 D+ g* D) o AD (6)
Herg REASHE.N REFEB.ZHS S5 R FHAEERREH
= BANOE Dm0 2D (N
AR~ @O, RSN BRI EA T BEA
03 = y308 — 303 — (g E:s — VQETS} + i(gAHEH —g"* E;Az) + F3(t) (8)
G = ys0d — yioy — (AT D, — 9" D) 1AD + Fa(t) (9)
(131 2?10':]"")’1_0’14"5(?6Ew—‘l’nz:;) =+ F, () (10)
Eza = — (ygs + (w3 — 2w,)] 2.‘.3 + il’uE; + 19" (o3 — 02)A* 4 Fas (1) (11)
(12)

213 =— [y + i(oy — @,)) Em — (o3 — 1) — ig” 2.2’42 + Fia()



372 th = W # 20 %

E:z =— [pz + iy — 0, — 0z + 20,)] Eiz - iqu; - £9A+2213 + P (3)

A=— ((1/2)Qo/QA A+ i(Q — 0))A — 2iga* D + Fu(®) ' (14)

R PR QORISR A T SCER9 169 7 ik, H R i A B
(FHOF( ) = Qo /@) (A ) pb(t — ) (15)
(Fa@F (@t ))r = Qo/Q)((w,) + 13(AA) 8t — 1) (16)

8RR FHERRRAE R, W R8T LU AR pgiE £ . A5 EETH

¥ =1:08) 2V Ay
[ 1912212147242 | L | |0|* D1 D1s| + 1 (17)

SHBOERZ IR -
A =— [l 39A+A 4+ i(Q— o, )]A 4 CA' A2 — BA* AAV A + Fa() (18)

HPERR AW C.RERA F A—EHE N

]"'Olz(ﬂ'? — 0%) g—als

21g|*"NDs 0 0 L ]
. + ‘Vuizﬁfz@za[( st + 2| *(Zis/Bsd\ »s + DD ] (19)
Dy = (yzs + (0 — 20,)]7! Dy = (y3 + 1wy — @) ]!
Dy = (yn + oy — @, — w3 + 20,)37" @q =D, + D = L/ v

Ry = (pi' + y;HO7!
2?NA+@23
1 + [%'292;1"2@23

58T ORI Z T B ERR, HOR A 22 F 7 T BOE FBOE I tn AR e R AR Rk fY .
EEMTEBER, [ =0, EHB R T A WEMATURRFEHTN

F= (VD oF T — iFa] + Fy (20)

C = 2|g|"NDs(o? — o) | 21)
lg|?

B = 2C 22

2 stﬂszg B : (22)

F=F,— ZWNA @stza (23)

EMTEMHEIR 02 = o8 = 0, BRILRHIE , 40 = dop = 0, FTHMETER, AHBEREH

0=2[vl”’N(2 Lo 20
VasViz| Vs Y1z
3 YeTFEERK
KL E RO
A= (Ao + Ad)e~* (25)

A AA T A¢ R JE K MR R AR AN AR FLAZ AR Ao RT3 35 1) e b » BROSE 380, SR IE R SCMR (1) oAb 3
IR Hﬁﬁlﬁ&“”fﬁiﬂi AL 1LEN 4> 1, REE—R/NE 44

ATA? = (A} + 34iAA)e'* (26)
AT AAT2A = (AL + TASAA)e (27)
HEOMECHRAFTRA8)EF
dAA

—~—4( (c’>h—Q—)AAA+H(¢) (28)



5 ¥ HimE T ERIUEFEOEN S TR 373

HPRaREXER

Re(C) — % — AfRe(B) = 0 (29)
H H,() = (1/2)(F()e™ + e~ #F* (1)) (30)
FEME, b uAA = 4| Re(C) — %) A3AA + H,(u) @D

MR P TR ) Th B S TR BB A T3 8

(|H,(u)|?) = zj [j (H.(7)H.(0))e ™dr = AE(% -+ D} (32)
— LW ATAN s . { ( _ ]’s] N|w|®
ﬁtf' b= ( ) + Va3 II + ‘Vu12@f2@23|2 J?z? 1 2}’23 1 + Ii’nrz(-@ls;}Rm)

E”:a ri’nlzglz _( _h ] Nl‘-”njz -@n }
X Vs + Viz [N 1 22/ 1 + Ii’ulz(@13f331) " ] (33)

(33)ABFEHET RER B XA H K Raman BUF B BT, GOXPE (0/Q) HIAFE

HERBRNTM. XERFZEFHHETER. ZBERRAE . d QD X, RIS ¥
(VH, () )%

Pua) = (AT @A) = G Re0) — o/ AT + 07 0
I EZSh
[~ du _ (H@Y
(44%) -'*I o 208 40 = 6 Re(Cy — 0OV A 3%
XTFHIT%E
(An?y = AACAary = ——2/Q D (36)

4(Re(C) — w,/Q)
BT BOCEE BB 1T, 1% Re(C) < 1. 250,/Q, FF LA (5] XA 8T RT 20 D > 0, FH

() w/Q+D
@~ ARe(C) — o)~ | ' (37)

RE |3) BBERS 5B RBH (33 APIERT ro/(2p:) BT BT HEEBIHRAMHEL
BHERBHBRFEER REEMTEEEFGER (L 9258 K Raman BUHWEFIEH%R
?‘?E << vz E\ﬁﬁﬂﬂﬂﬁﬁ(ﬂ(?ﬁr) ﬁcpiE Hﬂﬁr: ?1/(2}’12) B{]Iﬁ) r’[ﬁ% ’ﬁﬁﬁ ]1) _tjﬁ‘?‘él] ﬁﬁ
Raman B #1357 96 B B9 P IR IR A7 AER R BN ) » S 77 78 EE SRR .

A ERAR RO, 3 FIEMT R, MR TR 2R, HE ﬁﬁ%}‘ﬂﬁ%fﬂﬁ& W
A vl REH AR .

(H @) | = 4i(/Q + D) (38)
D = 2% (0 + Al NL ok (39)
¢ Vo3
2
() w/Q+D | 40

(n) ~ 4(Re(C) — &,/Q)
(40) X R # F Bk B & A .



374 L3 3] W yin 20 &

£ F X K

M. D. Reid, D. F. Walls, Phys. Rev. , A28, 332(1983)

L. A. Lugiato, G. Strini, Opf. Commun. , 41, 374(1982)

M. O. Scully, K. Wodkiewicz ef al. , Phys. Rev. Lett. , 60, 1832(1988)

J. Bergou, C. Benkertet al. , Phys. Rev. , A42, 5544(1990)

MYGh, 42 ¥R, 33, 1661(1984)

Y. Yamamoto, S. Machida ef al. , Phys. Rev. , A34, 4205(1986)

K. J. McNeil, D. F. Walls, J. Phys. , A&, 104(1975)

U. Herzog, Opt. Acta, 30, 639(1983)

M. Sargent, M. O. Scully et al. , Laser Physics, Addison Wesley, Reading, MA, 1974, Chapt. 17,19,20
10 Ning Lu, Phys. Rev. , A42, 5641(1990)

w00 =] O N & D B3 =

B e 3l 36 e S e e e Al S e e Sl e N e e A S NE Al S NE N e e 3 356 6 Sl 3 e e e e Al e e e A e

¥ E B ¥

1. FIBAEAT] 1993 4F Vol. A20, No. 2 %5 150 5T _ % Fl LBO 5 ¢ 7= 4 48 S 45 bk v 7 @ 30 22 4 W
HEAR 79 19914 3 B 29 H 45 IE.

2. 1F TAEBL, AT 1993 4F Vol. A20, No. 3,55 185 T_L 89 [ 2 M8 T . 45 F 1F . 5O 2 2 Ui, 36 14
g RR RIS,

F LR



