53 12004 1
1000-3290/2004/53 01 /0082-05

ACTA PHYSICA SINICA

Vol.53 No.1 January 2004
(©2004 Chin. Phys. Soc.

Mz

PACC 4255 4200

ISO .

ISO

GTSM

GTSM

M: =443

2003

ISO

17

GTSM **

2003

12

11

610064
430074

GTSM m?

a

JlE’ r0 Prdr+

0

1
K,

16
3K 1,

|E a 0 |?



M 83

16
E 2
lE a O | 312,
3
- f EEr0 "Ero0
™ o _Zikloo r r r
-t rOE" r0 rdr. 4
Collins § z
ik kD2 \
E r, z :Lexp(— 2)JE r 0
B 2B )
% exp 1kAr ]Jo(krz ) dr 5
A B D
A B) 3
cC D
3 z
(l]
r% rJ‘h/ r ‘zrldrl 3k2 ‘h a; |2
6
a, = alB r, = r/B
. . 2
horo = }—Bexp(%)}; Br, 0
4
= J I h ry Prdr = I,/A%.
0
a, r,  hor 6 I 3 4
o= AP+ B p G +24B p . T
z
(ll
1 « ,
P2 :Tls]j rnh™ r A
0
. D r;
-r ko h ry rdr + éz .8
h r 8
rnp, =AC r* o+ BD p*
+ AD + BC 1p . 9
5
N B 2 a
E p, z =2me l;gz]%JE 0

X exp[ 1kCr ]]O(kg)z)rdr. 10
3 z
N 16
P% = kz]lh/ ry 2rldrl +m|h a, ‘2
11

;‘1 =r/D (;1 = al/D

1kCDr1

h r = Dexp[ ]E Dr, 0

¢

7= J\ii ro Prdr = .
0

11
p§ = (C* r20+D2 p20+2CD . 12

<
S
=
~

7 9 12
- MZc
Mi =ky 3 py - np’
= o po— g 13
7 9 12 13
M,
M,
z=0 a
9—11
N
Ero0 :exp[_(wl)] 14
0
N=2 w,
14 1 3 4
12
Y a x = Jexp -t 7 'de 15
0
. wy y 4/N 28" 16
7 2"y 2/N 28"
N2 N 16N N
i v |7 228"+ Frexp - 28
Po =122 7 2/IN 23"
17



84

53
m, =0 18 Lar
1.0
B = alw, 19
16 — 18 13 .81 N
M = 0.6 20
N 16N 0.4 N
\/YWNZBV[Z}’ZZHV +Texp—2ﬂv ' 6
M, = 5 i
G Y UN 2 i 2
20 00 1 1 1 1 1
0.0 0.6 1.2 1.8 2.4 3.0
20 M B
N B.
B> 20 'ﬂ "
s o .2 NJT 4/N
M B> =M = 555N 21
2.5 N
r .21 90
M? 2.0
13 12
1.5 F
20 N=2 w 6
1.0 F 2
W - 1428 —exp 28 238 —-29/3 — exp 28
¢ exp 288 -1 0.5}
2
22 0'8. 02 0.82 1.62 2.42 3.22  4.02
8 . 2 14 24 s
2
M 2 M B
14 N—> o 4.
r< 1 N=261220
Er0 = { 23
0 r>0 7 = I,
a : 23 1 3 J | E r 0 |*rdr
4 0
Py = a2 24 B 1 B<0.64 7
pZ 0 = 32/3k2a2 25 N BBO.Q6 77
o = 0. 26 N B N=2
612 20 B=2101.421.22 1.14 q5=1
24 25 26 13
20
M2 = 4/3. 27
27 15 28 2 N=261220
M B : 2 B
2
M N=2B<002N=68<034N=128<
0.58 N =20 8 <0.70 N
GTSM 443, M, M M,



= 4//3 ~ 2.31
. B N =2
Mg B
m? B =2.10 2 =
M =1. N=612 20
Mg B
g =1.090.9 0.97 M,
1.28 1.60 1.82 dM?/dB
=0 M, B
m? N =612
20 B=141.22 1.14 M, = M =
1.30 1.76  2.25.
5.

16 17

GTSM

M2

GTSM

1 Siegman A E 1990 SPIE 1224 2

2 ISO/TC 172/SC 91 WG 1 N80 ISO/DIS 1995 11146

3 Martinez-Herrero R Mejias P M 1993 Opt . Lett . 18 1699

4 Martinez-Herrero R Mejias P M Arias M 1995 Opt . Lett. 20 124

5 Pare C Belanger P A 1996 Opt. Commun . 123 679

6 Amarande S Giesen A Hiigel H 2000 Appl. Opt. 39 3914

7 Qing Y S Lii B D 2003 Chinese Journal of Lasers 30 232 in Chi-
nese 2003 30 232

8 Collins S A 1970 J. Opt. Soc. Am. 60 1168

9 Parent A et al 1992 Opt. Quant. Electron. 24 1071
10 Two SR LiBD Zhang B 1999 Acta Phys. Sin. 48 1446 in Chi-

13
14

16
17

nese

1999 48 1446

Wei J L Zhang LM Yu S Q Jiang Z P 2002 Acta Phys. Sin. 51

42 in Chinese

2002

5142

Erdelyi A 1954 Tables of Integral Transforms

New York McGraw-

Hill Vol 2

Li BD
Li BD
Li BD
Li BD
Li BD

Luo S R Zhang B 1999 Opiik 110 285
Luo S R 2000 Opt. Commun .178 275
Luo SR 2001 J. Opt. Soc. Am. A 18 2098
Qing Y S 2001 Opt. Commun. 199 25
Luo S R 2001 Opt. Quant. Electron. 33 107



86 33

Generalized M? factor of truncated beams in the
cylindrical coordinate system™

Luo Shi-Rong'  Lii Bai-Da' ?
U Institute of Laser Physics & Chemistry Sichuan University Chengdu 610064 China
2 State Key Laboratory of Laser Technology Huazhong University of Science and Technology Wuhan 430074 China
Received 17 April 2003 revised manuscript received 11 June 2003

Abstract
The propagation equations of second-order moments of truncated circularly symmetric beams are derived which obey the
propagation laws similar to those for the non-truncated case. Based on the method of generalized truncated second-order mo-
ments the second-order characteristic parameters of two-dimensional truncated beams in the rectangular coordinate system are
extended to the truncated circularly symmetric beams in the cylindrical coordinate system and the generalized M* factor Mg
factor can be defined in a similar way and remains invariant upon propagation. The consistency of the theory is interpreted
physically. The second-order moments parameters and M, factor of truncated super-Gaussian beams in the cylindrical coordinate

system are derived and some interesting special cases are discussed and illustrated with numerical examples.
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