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M ®-factor, mode decom position and beani combi ng of
partelly coherent flat-topped beam s

WEN Qiao, ZHANG.B'in
(College of Electronics Infomation, Sichuan University, Chengdu 610064, China)

Abstract: The analytical expressions for the mode coefficients ‘and M > -factr of partially coherent flat-topped beamswhich
can be combined by independent Hem ite-Gaussian bean s.have-been derived The mode decomposition and mode composition of
partially coherent flat-opped beams have been analyzed \The hasis Gaussian mode decreases and theM > -facbr increaseswith the
beam orderM and the parameterw, /v, increasing TheM*=facor and the rectangular shape of the flat-topped beams combined by
the independent Hem ite-Gaussian beams can ngt’be\obtained at the same time If an approach rectangular shape of the intensity
distribution of partially coherent flat-pped, beans-is desired, the M *-factor must be large I the snall value of M >-facor is
required, the strictly rectangular shape of\thé intensity distribution can not be obtained In many practical cases, the partially
coherent flat-topped beams can be gombined by the supemposition of the independent Hem ite-Gaussian beams with the proper
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choice of the beam waist and the/power content

Key words: partially coherentflat-opped beams;M *-factor, mode coefficients; weighting factors, mode decomposition; beam
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Fig 1 The intensity distribution of partially coherent flat-topped beams
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Table 1, “The numerical result of the mode decomposition of partially coherent flat-topped beamns
M 2 M W /vo )\0 )\1 }\2 )\3 )\4 7\5 )\6 7\7 }\8 )\9 7\10 )\11
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1 18223 46.3 24. 9 13 3 72 39 21

3 321 2 18162 36.5 32 6 17. 9 79 32
3 1 8000 326 34 2 219 8 2 22
1 2 3186 314 215 14. 8 101 7.0 4.8 33 22

5 376 3 22902 196 22 8 211 155 97 55 29
5 2 2600 172 21 2 18 5 11 3 54 22
1 31835 180 147 12 1 99 81 6.7 55 4.5 37 30 25 20
3 3 1446 9.9 11 4 12 3 12 2 11 3 9 8 81 6. 4 50 38 28 20
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10 3 0500 78 87 10. 0 11 6 12 9 130 11 6 90 6. 3 40 23

B 2P a i TR A, AR TUE SR AT wo /v, B
/ME R AR M R TREB AL MBS i Ze o IR
R0 B MERSE A, 362 A0 Sl DUE % 4 T wo /v,

e fe/ IMEIE R AR M ° 7 2 3K . E—
AT 2RTAT R A, AR TR SRR wo /v, HYHR
/MEBEE M BB B R R e te o (X 1%



%20 5 11y R

FRA A TP IR M 2 PR AR KL n

25

20

15
LIOE

Fig 2 The minimum value of wy /vy and the corresponding M 2-facor that
meet the condition for differentM
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