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Research on differences of design parameters between laser optics
and geometrical optics in laser focusing system

Li Chengjiang

(Department of Applied Physics, Harbin Institute of Technology)

Abstract; According to a laser focusing system design with the help of theory of
laser optics, the main design parameters of Gaussian beam passing through the system
are precisely calculated by using matrix optics. ~These parameters are compared with the
design parameters of using geometrical optics in this paper.
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Table The design parameters of the laser focusing system ; = |: :
1 "
|
number of axial  half of clear name of refractive number ; :: 1
radius i 1
surface interval  aperture glass index  of lens || :, :
|
— | di |
1 6. 0824 0. 000 0. 311 :“m) ‘ o ”ox(m . _.:
2 53.6094  1.000  0.331 K 15147 1 e
3 55.6127 47.309 1.933 ——
'l wt/ 1 b i
4  —30.5540 1.800  1.942 ZF3 L7125 2 < ! ;
t 1 {
1 |
5 11.6632  ©.500 1.916 Lram N 1 oro, 00 !
| oo —n001 ) 0.8 -0y
6 40.5221  1.800 1. 764 ZF3 17125 3 ' 5: H :
t
" ! 1 n |
7 —16.7345  2.000 1,530 T o A
< d
8 —65. 4014 1. 300 1. 493 ZF7 1.7999 4
9 6. 2517 0. 500 1. 447 Flg- 1 The aberration curves
a — spherical aberration b — co-
10 50. 8011 2. 800 1. 098 ZK10 1.6198 5 . .
matic aberration ¢~ lateral aber-
11 0. 0000 5.423 0. 004

ration d—wave aberration
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THE A SCEE BRI LR BARF A RO REIRIT BB, ZEFIEI T He-Ne #0t
MEEELE N EHRERRREMS I RERARELT CERI AR LN ER ZERE
WS e R R il 0. 2953mm B4 E 1. 14pm, B H 23K : S, =140mm,U,=0. 0002rad ,
wo=0. 2953mm,A=0. 6328um,w,;=1. 14pm, fu' =1. 75mm. HES5E 1 B ZASHEHE LR
SILEEE B SRR RN,

BHHRPFATUEL . BAXRERE U ESREZ R ERY 5 423mm, AL EH
2% 3. 65pm,
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HARX (), (), (DMBERPHEETUFELETHSH. /= —10.5531, f'=
27.9196, fi'=22.4036, f,/=—28.4523, f,'=11.2320; {4;=0.0669, 4 ==0.5896, ly,=
0. 3760, Iny' = 0. 6843, luy=—0. 4140, lu,' =1,4386, Ly, = — 0. 2513, In/ =0.9823, lus=
—0. 2369, Ius' =1.9249,
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Fig. 2 Model of thick lens
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1.0559 0. 6602 "1 47. 3090 " 0.9865 1.0511
M,-—-[ } M, = } M, = ];
0.0948 1.0063 L0 1 L — 0.2358 0.9755
1 0.5 r0.9358 1.0511 "1 2.0
A’L = [ J; Ms = i|? [ ];
0 1 L— 0.0446 1.0185 Lo 1
B [1.0345 0. 7223} e 0.5} . — [ 0-8287 1.7286]
" lo.o3st o.99120” T Lo 1 [ " L—0.0890 1.02114"
0.3287 2.1430 0.9325 2.7227
M9_3=Mg‘Mg=[ ]3 Mv-7=M9-s'M1=[ i|i
— 0.0890 0.9766 — 0.0578 0.9037

0.9325 4.5877
Mo-s = M9-7 ¢ Mo = [

— 0.0578 0.7881
0. 6680 5.9867
— 0.0892 0.6973

0. 6680 5.6527:l
—0.0892 0.7419°

0. 4447 7.5422]
—0.1130 0.5865.°

}; My s =My M= [

M9—0=M9—5'Mt=[ }: M9—3=M9—4'M3=|:

0. 4447 27. 5805
M9-1=M9—3'Mz= [ }G

—0.1130 — 4. 7594
3.0842  28. 0478]
—0.5705 — 4.8640J°
B So=140mm, w,==0.2953mm, A=0.6328um,¥ LARBH M FHSHER/AEIE
REA¥RL2 ARG RHERAR RXH2]HE 86~87 T

Me—1=M=Mn—2‘M1=[

2\2 i
Somll + S,'?ﬂzz + SOSi"lZlmlz == ( EAE mz;}'(l:’zzlii_-}‘;'of;;’:“) (4)
. mw; ) ? " :
w; = Wy Imu + Si7n2] | [1 + (T) (7”22 + S(ﬂnz])z } (5)

B :w=1.12um, S;=5. 4083mm,
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