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Non-paraxial Her mite- Gaussian-beams and their higher-order corrections
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(Department of Physics,L uoyang Normal College L uoyang ,471022)
L U Baida
(Ingtitute of Laser Physcs and Chemistry ,9chuan Universty ,Chengdu ,610064)

Abgtract : The propagation of Hermite Gausian-beams beyond the paraxia gpproximation is studied through the
seriesexpangon. The vaidity of the expanson formula is illustrated with numerica examples. It is shown that the
formula becomes divergent ,if the beam width is comparable with the wavelength. The corregponding physca anayssis
a9 made.
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Fg.1 Intensty distributionsof a norrparaxia Hermite- Gaussan beam
of n = 2 propagating in free gace. a - zeroth-order term
19(x) b - sondorder term 1 ( x) , the caculation
parameters are o = 10mm, f = 100mm, z =/80mm, wo =
23 m 8 o= 14mrad
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Fg. 2 Intendty digributions of a non

paraxid Hermite Gaussan beam
of n=2 propagating in free ace
4 in condderation of the firs 40
term oorrections, the cdculation
parameters are the same as those
4 in Fg. 1
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Fig.3 Intendty distributionsof a non-paraxiad Hermite Gaussan beam
propagating in free space. a- zerothrorder term 152 (x) b-
sondorder term 12 ( x) , the cdcuation parameters are
lo=10mm, f = 100mm, z = 50mm, wo = 1. 61T U m,
0 ¢=63.66mrad

Table1 A summary of cdcculation resutsfor | M2 (x)|?

was width wg
correctionorder 14\ 124 100 8\ 6 A A A

magnitude of the correction order

0 2 2 2 2 2 2 1 1
2 -1 1 1 1 2 3 5 7
4 -3 -2 1 1 3 5 10 15
6 -4 -3 -1 1 4 8 15 22
10 -7 -5 -2 2 7 14 26 37
20 12 -7 -1 7 17 31 5 78
30 15 -7 2 14 29 50 86 121
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Table2 A summary of cacculation resutsfor | MG (x) | 2 |c()2) (x,2)
waist width wg (4) 4
correctionorder  14A 128 100 8 &\ A A A d4 ) )
_ _ G(x,z) = 7 exp(- Ox wp?) (6)
magnitude of the correction order dx
0 2 2 2 2 2 2 1 1 5 zZ =
2 -2 -2 -1 1 0 2 4 6 50mmA =1.012 m
4 -5 -4 -3 -1 1 3 8 12 IG(X)|2
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