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Fig. 1 Far-field divergence angle §, of nonparaxial FG
beams with N=0,1,2,3 versus w, /A
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Fig.3 M- factor of nonparaxial FG beams with
N=0,1,2,3 versus w,/A

3 #w

AXHABREE_HEEXESH TiIREIEF
WMFGRARREMEG ZBANAX, EFEMEET
FERBXS R AR TERHE N=0 B 5pEH . R
FRE G = 36 R 1B S BADE R, XI5 8 FG )6
WE) M BHFETHES I SEAEHRETL
RERBEDER G RET LB . BrwRi, e
MFGHEM M BFANEMBENAEXLMHES
wo /A H R, w /A RN M BHFAPF L Y4
w, /A—0 B, JE (58 FG Rz 5 K B A E T
VifH 0nex=63.435°, 5B X . KAKXADHEX
JEGH FGOBR M* BHF, 2 wo/A—0 B, X N=1,
2,3,M? BAF45#F 0.913,0. 882 #1 0. 886,24 N
—ocoftf , M? B FIF/ME M., =0. 816.
$ % 3k

1 Siegman A E. New development in laser resonance.
SPIE,1990,1224. 2~14

2 XMBPR.HEE. BLFTHEERBEARTR. HFER,
2002,31(1): 110~113
Deng Q L, Du C L. Acta Photonica Sinica ,2002,31(1);
110~113

3 Ouyang Z B, An H N, Ruan S C, et al. Promoting the
coupling efficiency of waves by a 2D Photonic crystal.
Acta Photonica Sinica ,2004,33(1): 69~72

4 HR—RA, P8 XL, %. MREBRAEHBHIESH
BIE . X T2 ,2003,32(11):1329~1331
Zheng Y Z,Hu W,Lu D Q,et al. Acta Photonica Sinica ,
2003,32(11):1329~1331



434 X F ¥ #® 35 %

5 Porras M A. Finiteness and propagation law of the power Optics. New York: Cambridge U. Press, 1995. 113
density second-order moment for diffracted scalar light 9 Cao Q, Deng X M. Power carried by scalar light beams.
beam. Optik,1999,110(9) : 417~420 Opt Commu ,1998,151(6) ;: 212~216

6 W, FHE. .. BT ELRANEH IR, ¥ 10 Beyer W H. Standard Mathematical Tables and
#,1996,16(7); 897~902 Formulate . 29th ed. London: CRC Press, Inc. , 1991.
Cao Q, Deng X M, Guo H. Acta Optica Sinica,1996,16 379
(7): 897~902 11 Li B, Zhang B, Luo S. Far-field intensity distribution,

7 Gori F. Flattened Gaussian beams. Opt Commun ,1994, M? factor, and propagation of flattened Gaussian
107(5); 335~341 beams. Appl Opt,1999,38(21) ; 4581 ~4584

8 Mandel L, Wolf E. Optical Coherence and Quantum

A Comparative Study on Two Definitions of the M* Factor of
Nonparaxial Flattened Gaussian Beams

Kang Xiaoping"'?,Lii Baida'
1 Institute of Laser Physics and Chemistry, Sichuan University, Chengdu 610064
2 Department of Physics, Qiong Zhou University , Wuzhishan 572200
Received date;2004-11-15

Abstract Based on the second-order moment of the power density, the explicit expressions for the beam
width and far-field divergence angle of nonparaxial flattened Gaussian (FG) beams are derived. It is found
that as w,/A(waist width-to-wavelength ratio)—>0, the far-field divergence angle approaches an asymptotic
value of ., =63. 435°,indenpent of the beam order. Then, the nonparaxial Gaussian beam instead of the
paraxial one is chosen as the ideal beam, the M? factor of nonparaxial FG beams is studied and compared
with the conventional definition of the M? factor. In the nonparaxial regime, the M? factor of nonparaxial
FG beams depends not only on the beam order, but also on w,/A. According to our definition, as w,/A—>0,
the M? factor of nonparaxial FG beams does not equal to zero, but approaches 0. 913, 0. 882 and 0. 886 for
the beam orders N =1, 2, 3, respectively. In particular, for N—co the M? factor takes its minimum MZ%;,
=0. 816.
Keywords Nonparaxial Flattened Gaussian (FG) beam;M? factor; Power density
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