55 9 2006 9
1000-3290/2006/55 09 /4962-06

Vol.55 No.9 September 2006

ACTA PHYSICA SINICA

(©2006 Chin. Phys. Soc.

Li

PACC 9265 4200

1988  Wolf

610064
2005 9 14 2006 3 24

Collins T

[ ik ik ,
E, x zw = ﬁexp(—%)]ﬂx z=0w

X exp[ - % Ax? = 2x'x + Dx* | da’

E, v z=0w E, x z w

’
X X

w A B CD

e ol=l

k = nky + ik;
n k,

k; <0

NCET-05-0784 60108004

T .E-mail zhangbinff @ sohu. com

1

k; >0



4963

Wy 27 x5 2z =0 w

M

M
0
= S w Z Z Ay

m=1m' =1

72 ,2
R )
X exp) — mp,, w2 + |\ mp,y 02

0 0

4 ;7 2
Xy - x%
T W 6
26° w ]
SO w o w w()
M
M
_ t+1 M _ &
a, = -1 PR T R p'_;t
t=m m 7
6 5
Wax % zw
0 L k1o w
=S B exp k;z
xexp[_£ hotd — b ]
M M
X Z 2 Ayt 4gmg:1' - 1 2
m=1m =1
o (kzg;/xf -1k |2x1x2 + k*zgmxg
X €X] - -
p Bz 4gmgm’ _1

9
W x % zw = Ex zow E" % 2z o
4 _iBp igzka+i I
EF x z w E x z 1 l 1—52 2B 2
* 9
2 -12
! 4 ﬁ=(1+ 2“’0) 10
ABCD o w
O<pf<l B=1 fB=
Wxxzw—lklex k-zJIW x x5 2=0w
) =218 p 0 X1 % =
i ’2 x r2 8 X=Xy =X
xexp{zB A kx\" - k&) 1= %
« S x z w
-2 kx x| -k x,4)
+ D kxt - k'l }dx'ldxlz 5 Sxzw =858 o Mzx zw 11
X xh z2=0 X, %, Mx zw
z . Mx z o
Li ! —lklazwexpkz
10 - B i
iD s 2
xexp[—sz—k x]

02 w (kzg;t' _l k |2 + k*zgm)xz

g LT Bz 4gmgr:1' - 1
12
11 12
S w
ABCD
x=0
2
MOz w = ELT @ s
B
M M
X Z 2 Ay 4gmg;;,’ -1 71/2. 13
m=1m =1
13 lkl6* » /B
exp k;z
M M
Z E A Q 4gmg::l' - 1 -2
m=1m' =1
Bo w
S w w,



4964

55

F2

w — w

" w = So 2,1
So r
12 14 11

11 — 16
wy =3 x 10" rad/s
I'=0.6 x 10° rad/s
n=1.5k=+0.2. 1
151015

GSM
GSM .
1 GSM
. M>1

23

GSM

1b

14

15

16

$=0.8

GSM

GSM

Sw/wg

Sw/wg

3.1.

0. 004
0.002
0. 000
-0.002
-0.004 |
-0. 006 |
-0.008 |
-0.010
-0.012

1 S T —
0.0 0.2 0.4 0.6 0.8 1.0

0. 020

0.015

0.010

0.005

0. 000

-0. 005
1

GSM

M>1

M=15 z=0.6z,.



9 4965
0.002 —™@—————————————— 0.3 ————————F——T—7—
0.015 0. 02
0.010 |

0.01
§ 0. 005 | §
5 5 0. 00
“  0.000 < ®=3.5
-0.01 @¢=3.0
-0.005 f @®9=2.5
0. 02 @0=2.0
-0.010 | ) @0:1x10" rad/s
70' 015 1 1 L L L 1 1 I ,0' 03 1 1 1 1 1 1
0.0 0.4 0.8 1.2 1.6 2.0 0.0 0.4 0.8 1.2 1.6 2.0
z/zy z/zy
2 4
1.6 0.04 T T T T T T T T T
Lal ki=0.02 0.03 |
ki=0.01
L2f 21290. 01 0-021
ki=-0.02 0.01 }
~ 1.0 o
3 8
S 3 0.00
“ 0.8 <
-0.01 ['=0.4
0.6 I'=0.6
—0.02 r=0.8
=
0.4 .03} 1.0
0.2 n n L -0. 04 L L L L L L L L L
2.0 2.4 2.8 3.2 3.6 4.0 0.0 0.4 0.8 1.2 1.6 2.0
/10" z/zg
3 5
3 0.015 T T T T T T T T T
ki >0 ki k,- <0 0.010 +
k;
0.005
§ 0. 000
3 O
RS
12 exp k;z -0.005 |
-0.010 |
3.2. -0.015
0.0
4 I'=0.6x 10" rad/s
M
=15 5
M =15
6
M =15
4 5



4966

55

A W oD =

B=0.1

Dacic Z Wolf E 1988 J. Opt. Soc. Am. A5 1118

PuJ X Cai C Nemoto S 2004 Chin. Opt. Lett. 2239

Wang W J Wolf E 1992 Journal of Modern Optics 39 2007

Li B D Pan L Z 2003 Science in China Series G 33 454 in

Chinese 2003 G 33 454
Pan LZ Lii B D 2003 Acta Opt. Sin. 23707 in Chinese
2003 23 707

Ji XL Xiao X Lii B D 2004 Acta Phys. Sin. 53 3396
2004 53 3396

10

Lii B D 2003 Laser Optics Beam Characterization — propagation and
Higher

Transformation

Education Press pll 2003

Resonator  Technology and  Physics

11
Mandel L Wolf E 1995 Optical Coherence and Quantum Optics
Cambridge University Press p63
LiY J2002 Opt. Commun . 206 225
Starikov A Wolf E 1982 J. Opt. Soc. Am 72 923



9 4967

The spectral properties of partially coherent flat-topped light beams
propagating in linear gain or loss media”

Zhang Yan ~ Wen Qiao  Zhang Bin'
College of Electronics Information — Sichuan University ~Chengdu 610064  China
Received 14 September 2005  revised manuscript received 24 March 2006

Abstract

Based on the flat-topped beams model proposed by Li and the propagation theory of partially coherent light the spectrum
analytical expression of partially coherent flat-topped beams propagating in the linear gain or loss media was derived and the
spectral properties were studied quantitatively by numerical calculation. The variation characteristics of the on-axis spectrum in
near- and far-field regions have been discussed in details. The effects of the property of the linear gain or loss media and some
parameters of the light source such as the central frequency spectrum width and spatial coherence parameter on the spectral
shift have also been discussed. It can be shown that the light source parameters have greater effects on the value of the frequency
shift than on the total changing trend of the spectrum along the propagation distance whereas the latter is determined by the beam

order of flat-topped beam.
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