49 3 2000
1000-3290 2000 49 03

3

0508-05 ACTA PHYSICA SINICA

Vol.49 No.3 March 2000
(©2000 Chin. Phys. Soc.

_)K_
Hopf
1.
230027
1998 10 12 10 29
Hopf
Hopf
Hopf
PACC 5290 0520 0540
1
“ " stochastic resonance L2
1981 Benzi 1
3 Fauve SNR D
4 12
v, A°
510 . Lln SNR = 2U() 5 exp — U(] D . 3
3 D
SNR D
D=U, 2=Dy SNR
“ n
SNRy = 4V2A% % U,. 4
12
de = x a— 2% + Acoswr dt + T ¢ 1 2
T a—x° x=+Va
Uy
=a’ 4 Acoswt I ¢
) 1; <26
A V<10V I, <1.2 A
A~ 8000554, 2 ! ‘
9 Vi <18V Pa =
A<A, 0.13 Pa.
19835020

E-mail wdliu@ustc. edu. cn



Hopf 509

| Hopf
.F Hopf F

Hopf

12.0 12.5 13.0 13.5 14.0

FRHELE/V
1 Hopf F
E A BCD
I;—26 A
I;(~19 A
1
<10 ps 0.1—50 kHz.
1—10 kHz

1 Hopf

Hopf

Hopf

Vi 0 67 98 697 mV.

3 kHz
10 dB

67 mV

3 kHz
16 dB. 98
3 kHz 24 dB

6 kHz

mV

697 mV 3
kHz
10 dB

kHz

Ug

Hopf F



49

510

dp/ H kT ap/ FBHF ap/ B Site i ap/ ¥ B ekl
[=3 =3 i=} [=1 f=3 2 f=} o < (=3 [=] < =] =3 o
=] =+ o~ o 20 el - o~ o ® o <+ o~ o 0 0 <+ ~ [=
3 2 a 3
= o 2 o 2 o = ]
0 © 0 4
~ ~ -
-
© ~— © 4
0
Ual U2l 1
Ual
< <+ 1
Al —— o - -— 4
il ” ~ ~ i
— a - [ - > b 4
% Z > E
B L
: T ° °
~ ~ dn ~
vm ¢ £ £
© = ) - © = 1
") o n o v T 4
<+ < ~t |
el o o |
o (s} [a] |
= o |3 o | & s |z ]
et gl 1 L 1 IFEN TS FEE TS SN SRR R L i3 1 1 1 sl Il L Il 1.
§ 8 ° 8§ 9 ¢ 8 ° 8 ¢ § ] ° 8 ¢ § &8 ° 8 %
Vo W2 v, W W v WY i3 VW W e

10

AR kHz

B 18] /ms

0.3V

Lin

11

Hopf

Hopf

. Chattah

13

Hopf



3 Hopf 511
30
25 Va4 — V=300 mV
Hopf
20
3
> 15
Z
]
10
UO U()
5t Ac
0 ‘ Hopf Hopf
0 200 400 600 800
V po/mV
A>A.
1 L. Gammaitoni Rev. Modern Phys. 70 1998 223.
3 A 2 K. Wiesenfeld Chaos 8 1998 539.
3 R.Benzi A.Sutera A.Vulpiani J. Phys. Al4 1981 1.453.
4 S.Fauve F.Heslot Phys. Letz. 97A 1983 5.
5 L. Gammaitoni F. Marchesoni E. Menichella-Saetta ez al.
A Phys. Rev. Lett . 62 1989 349.
vk 6  W.Wang Z.D.Wang Phys. Rev. 55B 1997 7379.
W.J.Rappel A.Karma Phys. Rev. Lett. 77 1996 3256.
E.Simonotto M. Riani C. Seife et al. Phys. Rev. Lett. 78
1997 1186.
9 P.Jung K. Wiesenfeld Nature 385 1997 6614.
o 10  H. Salman Y. Soen E. Braun Phys. Rev. Lett. 77 1996
M 4458.
0.20 0.25
11 I.Lin J.Liu Phys.Rev. Lett. 74 1995 3161.
12
1994  Hu Gang Stochastic Forces and Nonlinear System
Shanghai Scientific and Technological Education Publishing
House Shanghai 1994  in Chinese
4 A B C 13 A.K. Chattah C. B. Briozzo O. Osenda Modern Phys. Lett .
SNR

10 1996 1085.



512 49

EXPERIMENTS ON STOCHASTIC RESONANCE NEAR HOPF
BIFURCATION IN A NON-MAGNETIZED PLASMA "

YANG HONG-BO LIU WAN-DONG ZHENG JIAN ZHUANG GE LIANG XIAO-PING XIE JIN-LIN YU CHANG-XUAN
Department of Modern Physics University of Science and Technology of China Hefei 230027
Received 12 October 1998  revised manuscript received 29 October 1999

ABSTRACT
Stochastic resonance phenomena have been studied in a non-magnetized plasma. A white Gaussian noise is externally
applied to coherently interact with the intrinsic periodic driven force of the system. Signal-to-noise ratio is improved by ex-
ternal noise in the fixed-point region near a Hopf bifurcation of the system. The experimental results are consistent with
the predictions given by one-dimensional stochastic resonance model for an over-damping bistable system. Hopf bifurcation

is found to be caused by the variation of the potential barrier of the system.
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