53 7

2004
1000-3290/2004/53 07 /2145-05

7

ACTA PHYSICA SINICA

Vol.53 No.7 July 2004
©2004 Chin. Phys. Soc.

PACC 4255 4200

I.
ISO
AA
Fs
1
3 AA
f F>

MZ

2003 10
MZ
M2
1—4
M2
M2
M2
M2
GTSM
S C BW 12—15

/

SCBW m?

2003A823070

20

5—11

12 3
610064
330027
611630
2003 11 21
MZ
M2
2. AA
o’ 14
R 0 R 0
o’ = r3\Er0|2dr/J‘Er0|2rdr
0 0
1
E ro0 z=0 a
R, 0O
RL‘O a

J lE r 0 [*rdr :fj\E r 0 [?rdr 2

0 0

f f<1. z=0
w, rlwy = r,

o’ = wd’ 3

T

€ €

52 :Jr‘ﬂE r, 0 ‘zdrl/J‘E r, 0 |2r1dr1
0

0

€=Rc O /wO.

2
GP

20020212021



2146 53

P P,
ai:Jp”EpO |2dp/J|EpO *pdp 5 a
0 0 ]O=J|Er0|2rdr
0
“ X=4/37" "
Ep0O = ZKLE r 0 J, 2nrp rdr. 6 w =,

P, o= wha’ 14
P, . p’ = /AT’ 15
J‘Ep0|2pdp=fJ‘Ep0‘2pdp 7 = y/An 16
0 0

P =Wyp alw alw
& = o/l 8 az:J,ﬂgmo\Zdrl/j\Er,o\zrldr, 17
0 0
P alwy [a/u' a 2
2| | TE 0 Prd 42E(0)]
o :Jp?|27tj E r, 0 Jy 2xrp, rydr [2dp, po= [ | n Frdry 4y w
0 0
alw
Py ’1/7:"0 , /J ‘ E T 0 |2r|dr1 18
/J\sz E r 0 Jo 2xrip, ridry|*pydp, 0
0 0 alw
9 }’ZZIm[Jr%[E/ T O]XE rlOdrl
po = wyP,. 3 8 m? 0
alw
Mzo = 21w/ afalz, /J |E r, 0 |*r,dr, 19
2 2 2
Mo = 2mv 0%0". 0 . 14— 16 >
4 9 10 AA
M2 :27T 2 2 2
Mz(, alw, ¢ "l 7
¥ My =~ a5 - v /4. 20
17 — 20 GTSM
S Mzo M alw
w AA GTSM
3. GTSM GTSM X 4/37
M, X ME X
r’ » 2
16 P 617
’]) a
1 J\E’ r 0 [*rdr
r? :f[r‘}‘E r 0 |2dr 11 1, 20
[0. X = T < 12 GP — 5 .
o |E a0 | 47 I,
P o= l J\E’ r 0 [*rdr 21
47 I,
0 5—17 21 X
2 .
N M 12 /
0
a _ 2 2
Yz Zﬁj{rE/rO "Ero0 E 10 =exp —r/w 22
1Tthoy 22 5—7 21 GTSM

—rE rOE" r0}rdr 13 AA



7 M 2147
X f 1. M. GTSM 11
1
m? 1 AA GTSM AA
My, M alw, f
2
1 X f 21 AA GTSM M?
alwy=0.5 alwy =1
f 0.9665 0.98 0.99 0.995 0.98 0.9805 0.99 0.995
X 4/372 0.2146 0.4123 0.8078 0.1334 4/37% 0.2133 0.3740
M%) 1.916 2.429 3.380 4.739 1.243 1.249 1.497 1.900
M2, 1.955 2.458 3.400 4.753 1.267 1.272 1.511 1.910
RP; RPy
4. SCBW M W
—
SCBW f
L z
"lim Mlim 1
o’ z =Jr3[rzer[rzrdr 23
0 0 k=2m/1 A z
23 — 26
W, F, =26 z 24 SCBW w
2 wy=0.6 0.8 1.0mm a/w, =
Fim = F. W, F, 25 1 A=1.06pm L =400mm F = 420mm
F, W F 1%o. 2 M F,
23 — 25 Wy SCBW W
2 M’ M? ! y
0
2 2 A F.=2.5 w, =0.6 0.8 1.0 M
We o= WA 1w ) 5 2] 26 =25 w, =0.6 0.8 1.0mm :
1.171 1.169 1.174 SCBW
. "
SCBW M?
F,
SCBW 0
1 RP] RPZ Tim
(A B) (l—z/F L+z—Lz/F) . 7 7
= Tlim Tim
D - 1/F 1-L/F
¢ / / ]‘E rz |*rdr ]‘E roz |*rdr
F 22 27 Collins 5 )
17 7= = 29
. J\Erz rdr J|Er0|2rdr
ik ikDrz) ) 0 0
Erz _Bexp(— 2B JOE r, 0 3 " ,
3 f z
A
X exp[ ik rl]]o( krrl)rldrl 28 AA f



2148

53

2.0

1.8 -
1.6 |-
1.4
1.2

0.8
0.6 -
0.4
0.2

0.0 1
1

2

=0.6mm —— 0.8mm

0. 992
0. 990
0.988
0. 986
= 0.984
0. 982
0. 980

0. 978

0. 976 L

1.0mm - - -

0 168

0.6mm 2

SCBW F,

AA

GTSM

336

504
z/mm

672

SCBW

840

wy =

GTSM
MZ
SCBW
M2

MZ
xfoF oy

@

GTSM

M2

MZ
Mg M

AA SCBW
MZ

M2

GTSM

2 SCBW  AA GTSM

MZ

AA

MZ
M

SCBW

F, f=7 2 w2 My

3 0.98172 0.14097 1.267 1.270

0.98481 0.15863 1.349 1.329

4 0.98748 0.18123 1.436 1.401

1.292
1.349

1.418




7 M? 2149

1 Siegman A E 1990 Proc. SPIE 1224 2 2002 51 247

2 Siegman A E 1998 OSA TOPS 17 184 10 Lwo SR Lii BD and Zhang B 1999 Acta Phys. Sin. 48 1446 in

3 Gao C and Weber H 2000 Opt . Laser Technol . 32 221 Chinese 1999 48 1446

4 Li B D 1999 Propagation and Control of High-Power Lasers 11 Zhang B Ma H and Lii B D 1999 Acta Phys. Sin. 48 1869 in

Beijing National Defense Industry Press  in Chinese Chinese 1999 48 1869

1999 12 Martinez-Herrero R and Mejias P M 1993 Opt. Lew. 18 1699

5 ISO/DIS 11146 Document 1999 Test methods for laser beam 13 Martinez-Herrero R Mejias P M and Arias M 1995 Opt. Lett. 20
parameters beam widths ~divergence angle and beam propagation 124
factor 14 Pare C and Belanger P A 1996 Opt. Commun . 123 679

6 Parent A Morin M and Lavigne P 1992 Opt . Quantum Electron . 24 15  Amarande S Giesen A and Hiigel H 2000 Appl. Opt. 39 3914
1071 16  Tuo SR and Lii B D 2004 Acta Phys. Sin. 53 82 in Chinese

7 Borghi R and Santarsiero M 1997 Opt. Lett . 22 262 2004 53 82

8 Li BD Zhang B and Luo S R 1999 Appl. Opt. 38 4581 17 Collins S A 1970 J. Opt. Soc. Am. 60 1168

9 Wang X Q and Lii B D 2002 Acta Phys. Sin. 51 247 in Chinese 18  Li BDand Qing Y S 2001 Opt. Commun. 199 25

Generalized M? factor of truncated beams *
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Abstract
The generalized M?* factor of rotationally symmetric truncated beams is studied in detail by using the asymptotic analysis
generalized truncated second-order moments method and self-convergent beam width approach. The physical relation between the
three methods and how to determine the generalized M* factor in a unified way are analyzed and illustrated with numerical

results.
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