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The method of wave-front aberration for correcting
astigmatism in semiconductor laser beams

Guo Fuyuan
(Institute of Laser, Fujian Normal U niversity, Fuzhou, 350007)

Abstract: In this paper, the method of wave-front aberration 5 employed to study the transforma-
tion properties of semiconductor laser beams. Using the optical system composed of a cylinder lens and a
collimation lens is a useful method to correct the astigmatism of the semiconductor laser beam. T his paper
presents the exact design formulas of cylinder lens, w hich respectively correspond to tw o arrangements of
the cylinder lens placed in front of or behind the object lens. And this paper points out if the waist post
tion of semiconductor laser beam meets the condition of x 2> — _ffL, the cylinder lens should be placed
in front of the object lens, reversely the cylinder lens should be placed behind the object lens and simulta-
neously t he position of the cylinder len@ﬂd meet the condition of ¥c< — fif7 . Finally, the optimun

position of the cylinder lens in the corr n astigmatism system for the semiconductor laser beam is de-

rived.
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Fig. 1 The sketch diagram a and b show the Gaussian beam transformation procedure for correcting astig-
matism of semiconductor laser beams
a—the cylinder lens is in front of the ¢dllipdting lens b—the cylinder lens is behind the collimating lens
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Fig.2 The sketch diagram a and b show the wave-front aberration analysis for correcting astigmatism in
semiconductor laser beams
a—the cylinder lens is in front of the collinating lens b—the cylinder lens is behind the collimating lens
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R <Z, (1) s R, R; : Rs— R, = Zy4 (3)
2, u 04,
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,n ,(AAL) AA. , OB L O:A,
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he= nZy(1- cosu)/(n.— n) (17)
, Xey Xos L F C
C R.= vy (2h),  (17) R.
Re= (nc- n)ycz,/[ZnZsz(l— cosu )/ (18)
tgu *u, (7),(10),(14),(16)  ,(18)
Re= (ne= n)(xe— x0)*/ (nZy) (19)
C fe= nRe/(ne=n), (19) , fe :
o= (xe— x0) 2y (20)
(18)~ (20) [1] R : [3]
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W= (n/0 )(- xe/fL)u= (xo/fL)u (23)
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(23) (22 8= [~ xa/ (f1f1)][n/(2n)] u® (24)
C uw A0 AWs ,  (6),(10),(21),
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he= iZy(1- cosu)/(ne— n ) (26)
,x/c L F C
tgu cu, (25),(26) C Yo hes Reo fe
ye=— (fL— woxe/fL)u (27)
he= nZa’l[2(ne— n')] (28)
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o= (= fif 1/ Za) (1= xoxi/ f1f1)* (30)
=0  x.=0 (30 c o fe== fif 1/ Z (31)
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(32) x> - fifr . &> b, ACy,
D owm< = fifr . &< 8 AC,
i 2= 0, 8= 0,(21)
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C L M, a, b ,
Ma= %xc— Xos (34)
My = J—W’; = Koo/ m (35)
(33) . 2 Ofu/Ox = (OM/Zy)(OM/0x) (36)
(36)  ,0M/dx . L OM/Oxos
;OM/0x.,0M/Ox., (34),(35)
, OM,/0x.= 1 (37)
OMv/0xe = — xo/ |- fifL (38)
OMa/Oxos = — 1 (39)
OMy/0x0 =— x./ |- f1f2 (40)
(37),(38) . ww>— fif L (OMs/dxe)>> (OMd/dxe)’,
; i we< = fif . (OMy/0x.) < (OMJ/0x.)>,
, s xe= 0 ,aMb/ax,c: 0,

(39).,(40) , x> -f@ (OMb/Bx0s)*> (OMa/Dxar ),
s X< = fift (OMy/Oxas) < (OMo/0xus)?,
; xe= 0 ,OMy/Oxu= 0,

x> - i, C
L xa<-fif1 C L ,
C X< - fo/L; , %os= 0,
C L , , C x'e=0

1 Lang M. Lasers & Optronics, 1989 8(9): 51~ 55
2 N . . : , 1990: 322~ 325
3 s , et al. , 1995; A22(6): 471~ 474

B # #

, 1965

:1996-12-23



