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Fig. 1. Gaussian parameters of a 3-component zoom afocal
system. (up: initial incidence angle, hy: initial incidence
height, us: final exit angle, hs: final exit height, d;:
distance between each front_and_rear components, k:
reciprocal of focal length of each component, HH;"
first_and_second principal planes of each component)
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Fig. 2. Configuration of positions of various components on
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Fig. 3. One example which doesn't satisfy demands of the
user.

Z3e] 7} 7o =AY E dEstdS W, 2+ Alol9]
7%“4(d1, do)7t HZ2 Aejel s Aes Hed ol

¥ 3, 48 22 Zrag A agzet H#59 A
2 3RS B At g,

Y 8 Aue| 8

AR Alz=d"e] fl= F ZolE 125 mmellA 135 mm A}
o|Z sh= 27| AA = Al7171 918l oA 7HA]

Z3e] 7} o] =AY E dEst] Z2 a9 49 4
A 1™ 3, 49 22 HOE AHE FRlsteiof g,
% 3, 49 el RS NS A2 2l A 8
Hi7ER] o) = Aol SIXE B 7 UAEF & Aotk

Al 29 32 179] 28 AT fg,” =45.9 mm, 279 =
HAAY fo, =—14.4 mm, 37-¢] 28 A fsy =139 mm

o\-}h

o
—]vé_l_.

ﬂ

Vol. 13, No. 2, June 2008

=) A 25

¥ Formi EE

| Calculation-Click! |

K2

Di= 22928
Mag1D2=  110.724 ‘ ‘ | T
D14D2= 133,652

X 19642 117.316

136.958
4X 16.356 120.612

136.968

DI=  13.07
mag(5x) pp= 122589 il
D1+D2= 135.66 ‘ ‘ | |
D1= 3213 ‘
Mag2 D2= 125556
D1+D2= 128.769
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Table 2. The optimized design data of the zoom beam ex-
pander

WAVELENGTHS [nm] 106400 107400  1054.00 DY, I
#SURF  RADIUS THICK INDEX1 CLRRAD GLASS | —
1s 33411 0000 1.000000 4.000 —
2S -52.830 3000 1506634 3.894 SBK7 —
371 -15000 21.333 1.000000 1.865 |
3572 -15000 11.483 1.000000 1.865 ' 134 mm - 5x —
3573 -15000 1.634 1.000000 1.865
4s 20982 1500 1754335 1909 SSF11 i
5571 -108.178 95861 1.000000 14.609 | J:
5572 -108.178 107.736 1.000000 14.609 ' 127 mm gx -
5573 ~108.178 110.705 1.000000 14.609 Fig. 5. Configuration of zoom tracks. (the lines which spread
6S 199.428 4000 1754335 15304 S-SFI1 I:Zg(sjpward to downward show approximate zoom
7S Plane  1.310 1.000000 15512
8S -44801 5000 1754335 15848 SSF11 pefocus = 0.00000 b
9S Plane  50.000 1.000000 15.849 S
10S Plane  0.000 1.000000 15.849

zooml zoom2 zoom3
BFL ~129850.02  -15020509  —156498.68 - v olooeuaes ||
EFL -64929.54 -30041.02 -19563.07
FNO 8116.192 7510.256 4890.767 Fig. 6. Finite ray aberrations of the 2x zoom status.
FFL 32653.98 6065.864 2467.422 e
MAG 0.50000 0.20000 0.12500 _ _ '
IMG ANG 0.00101 0.00040 0.00025 '
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Fig. 7. Finite ray aberrations of the 5x zoom status.
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Fig. 8. Finite ray aberrations of the 8x zoom status.
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Fig. 9. Barrel drawing of the designed zoom beam expander.

Fig. 10. Appearance features of the designed zoom beam
expander.
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Development of the 2~8X Zoom Beam Expander for the 1064 nm Laser Source

Meyung-Ha Yi and Dong-Hee Lee

Department of Optometry, College of Health Sciences, Eulji University
(Received April 7, 2008: Revised May 13, 2008: Accepted June 10, 2008)

Purpose: To develop the 2~8X zoom beam expander for the 1064 nm laser source. Methods. After developing
the program by which the initial design values of 3-component zoom tracks can be quickly obtaind, we design
and develop the zoom beam expander by applying this program and the commercial program of Sigma 2000.
Results: In this study, we could develop the program by which the initial design values of zoom tracks can be
quickly obtaind, and by applying this program and the commercial program of Sigma 2000 we could design and
develop the zoom beam expander for 1064 nm which is able to zoom from 2x to 8. The developed zoom beam
expander has an efficient diameter of the incidence side of 8 mm, an efficient diameter of the exit side of 32 mm,
and a capacity with the finite ray aberration within 0.0001rad. Because the overal length (OAL) is restricted
between 125 mm and 135 mm, the change of the whole barrel length which is caused by variaions of the zoom
driving becomes to be within 10 mm. Conclusions. we could develop the program by which the initial design
values of zoom tracks can be quickly obtaind, and by applying this program we could design and develop the
zoom beam expander for 1064 nm which is able to zoom from 2x to 8x.

Key words: 1064 nm, 3-component zoom, beam expander, afocal system
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