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Fig. 1 The distribution function Q(¥,, £») as a function of the two orthogonal laser field &, and E; for different

(€} -av=-3;5=0, 5

pump parameter agand coupling constant 4. (a)ay=—3, A=10.0; (b ay =3, A=0.0; (c) gy =—
3, A=0.5; (d)ay =3, A= 0.5. When A==0.0 the curve is from Eqg. {(12), when A = 0. 5 the

curve is from Eg. (5)
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fFig. 2 The normalized variance 2., (0) and skewness Ag,(0) of the laser intensity / as a function of the pump
parameter a, for different values of coupling constant A = 0.0, 0.1, 0.3, 0. 5. When 4 = 0 the curve

is from Eq. (10), when A # 0 the curve is from Eg. (9)



7 3 Ji B 8 3 - AR EROCES P i WA 2 W) RS & 0 941

HOCH AL E T — 1L T2 A0, (0D FIRAFLEE 25, (0) X T AR A HEG 3R E 2 RS B a0 A
RO EERE 3@ME 3 F, mE 3 R, & 4= 06, MICHAUMKE N —H.
ERTBRENERL T, 40 i AR RIEEMES;:; EFTRENELT, 2.0 B 4
RIS @ CEREH TR, fefa, & TRENHE T, BIEX 2 BARE, 12,00 52H&
m— . HE 30 B UEH—NEEAAR, MARME 4.0 ERTFEREMNELT
RHIEE. EETHEMHEL TAHRE; 2.0 EBRES T HEL L IES, B8 A
K1 ao WG E BTN, % a0 BE— B HKCRT, 3T ETER 4, 20(0) BIE T 0, {HR 20,(0) #
[T 0 By BERE 4 B KT R . 750, sin @ il cos o #7722 LA R AR BEXS BT A (9 a0 BA S 239
KHEE A 1/2 0,

0.5 = 0. 025 ©
0.4k 4 0. 01 5fpommie®
0.3
Z0.3F < 0. 005¢ 0.1
g 2
= UYD
0. 2¢ -0. 005k
0. 1 1 . -0. 015 1 1 L 1 1
-20 -15 -10 -20 -15 -10 5 0 5 10

Fig. 3 The normalized variance #,,(0) and skewness 4;,(0) of the phase @ of the laser field as a function of the
pump parameter a, for different values of coupling constant A = 0.0, 0.1, 0.3, 0. 5. When . = 0 the

curve is from Eq. (10}, when A 5= 0 the curve is from Eq. (9)
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Fig. 4 The mean laser intensity (/) as a function of the Fig. 5 The mean value of the cross product of the laser
pump parameter a, for different values of coupling intensity and phase ([ sin ¢ cos @) normalized by
constant A= 0.0, 0.1, 0.3, 0.5. Wheni =0 the mean laser intensity (/) as a function of the
the curve is from Eq. (11}, when 4= 0 the curve pump parameter aq for different values of coupling
is from Eq. (8) and (5) constant A = 0. 0, 0.1, 0.3, 0.5, Wheni={

the curve is from Eq. (8) and (12), when A 3£ 0
the curve is from Eq. (8) and (5)
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Coupling Effect of Quantum Noise Terms in a Nonlinear Laser Field
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Abstract The coupling effect of gquantum noise terms in a nonlinear laser field is
analysedtheoretically with a two- dimensional gas laser model. The steady- state
distribution function of the laser intensity and phase is derived through a Fokker-Planck
equation. The mean, variance and skewness of the steady-state laser intensity and phase
are calculated. Compared with the laser model of independent noise terms, the coupling
of quantum noise terms changes the fluctuations of either intensity or phase drastically, it
also introduces coupling fluctuation between the laser intensity and phase.
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