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An approach for achieving flattened laser intensity profile

Pu Jixiong
(Depertment of Electric T echnique, Huagiao U niversity, Quanzhou, 362011)

Abstract: Focusing of Gaussian beam by an apertured lens with spherical aberration is calculated,
based on Huygens Fresnel diffraction integral. T he numerical results show that, when the coefficient of
the spherical aberration is negative, one can obtain flattened laser intensity profile in two positions along
the focused field. The effect of the limited gpexture of the lens on the flattened laser intensity profile is in-
vestigated. It & shown that when Fresnel ber of the lens become small, the positions w here flattened
laser intensity profile occur shift tow ards the focusing lens, and the lens with negative spherical aberration
may be a simple approach for achieving flattened laser irradiance.
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Fig. 2 The axial focused intensity distrbution for different Fresnel number of the lens
a—N,=10 b—N,=4 ¢—N,= 2 d—N_, = 1. Other parameters are given as N, = 1, kS |= +0.3.0

I(z)(solid line) is the axial focused intensity distribution for £S,= — 0.3 Y (z )(dotted line) is the axial fo-
cused intensity distribution for kS = 0.3 M (z )(broken line) is the axial focused itensity distribution for
kSi1=0
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Fig. 3 Transverse intensity profiles at focused field at a—
z/f=0.577T and b—=z/f= 0.519. Other pazame-
ters are listed as: kS1= = 0.3, N,= 1, N ,=\1¢
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Fig. 5 Transverse intensity profiles at focused field at a—
z/f=0.505 and b—z/f= 0.418. N,= 2, other

parameters are the same as in Fig. 3
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Fig. 4 Transverse intensity profiles at focused field at a—
z/f=0.57 and b—z/f= 0. 506. N,= 4, other

param eters are the same as in Fig. 3
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Fig. 6 Transverse intensity profiles at focused field at a—
z/f=0.458 and b—z/f = 0.367. N,= 15, other

param eters are the same as in Fig. 3
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Fig. 7 Transverse intensity profies at focused field at a —z /f =

0.38 and b—=z/f = 0.28. N = 1, other parameters are

the same as in Fig. 3
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Fig.8 The positions(z/f ), at which flattened
laser irradiance occur and the difference
’ A(z/f ), between these two positions
5 related to Fresnel number of the focusing
lens
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