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Abstract The inner refractive index distribution and absolute thickness of sample can be accurately measured by
transmitted laser heterodyne interferometer. The combined optical scanning configuration composed of micro-electro-
mechanical system (MEMS) mirror and f-0 lens is proposed, which is applied for the transmitted laser heterodyne
interferometer system. The f-0 lens set is composed of three lenses with different materials. and has an
approximately 40% transmission coefficient and a scanning area of 300 mm”. The f-@ lens model is optimized from
the aspects of diffraction spot, distortion coefficient and beam divergence angle. The optimization results show that
the series beam out of f-0 lens is perpendicular to the sample surface, and the system has a focal length of 434 mm
and a distortion coefficient of 0.5% . The configuration for f-@ lens is presented. The result of optical scanning on
the first surface of f-@ lens is introduced by He-Ne laser, which meets the requrements of the design target.
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Fig. 1 Principle of optical scanning system
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Fig. 2 Relation between field angle and image height

3 [0 EBEEO I
3.1 &itBEMIER

S0 AL R AE T8 = R A 2t Ok
ROZFESRIF R R T T W RGP S &
T 0 DA 9 8 R A5 1 D 7 i 3 £ R A [, SR
=R AWEEa G m it 0 54, i T4
ZTWRETHWHMOERER N 1 mm, H A F

iy 300 mm X 300 mm FFIPIIRDLE T /0 35
B4 B9 1% R sF . MEMS iR 85 19 fix K 55 1) 3 3 A )
RAE T f-0 354555 40 AL Ff 0 L AR A R s A 3
A XER,ATH [0 BRAMAREEREFET
434 mm, RGEHOGIR BA R T L1 AR B 2050 nm
B WAL ES BRI RIIRI [0 BB % E
HIlE—A 3 A BB bk 4 5 & SF14,SF14
il BK7, 3% 244 B 4 2050 nm #4564 1R & 133 5
LR RGN TAEER,

TR Zemax BAF I /-0 EHA M LR,
A R — MR PR . h TARM RS R
N HIFEAN 25 T ¥ AR Ge b o IRt 3 [m] B g 2 AR 5
MR D N 0 m A S ORI 5 5150
A HE L XA AT RE OR TE 45 8 5 O R TR 28 5 Bl s A
sl P 335 S R R S 1 RS IS K AR R U DR O 8 A

W52) m T xS 22T R G0 I 2 o A i 47
FHA I A o DRk R PRI IR B A IR Bl i A A
JEAAEFF AR fh BRI ST 5 3) SR AL
A b (9128 Bl 2 ST 0 5 4D 319 6 RALE oy DU RE
I RO B A S BT SR BR DL 55) f0 iE
5 2L Py A B 2 FMR B 22 7 W 2 — E I 20K . X
T 5 A BRI ) il o AR B A AR R s
AN TR DA R REOR A Bk
3.2 fiidiE

e R RAIN 84 BOR PRI £-0 & 82
S H DR 58CF R E . 2R B
RAIN 1 SINE #1570 &% &5 LR 7 f
JEE PR, A f0 E eR ORI MEMS iR 858 19 5[] 1
i ) JEE B A1 i P ) PR BRRSOOR 2R o PO o (8 R A
O REAZ, TRV — A L7 B A 7 4 B 14 491 44 3 T
B, B mad B AR DISC kil /-0 B8 AL
H—Aemi A2 2K, 18] 3 TR o 2 GE Y e A2 15 22 il £k
I . 0 P AR AR 22 R R R Ok
B 3 A, BAR R KRR EEA 6 mm /2
A AR RGO ARAR 22 HI/N T 0. 500 X AF & X
T 0 ERERGEMER. BAKR 0 & 5250
B UPRCER—H 3 A B T4 & B A L R
KInTE 4 FR .

Field curvature Distortion
T +¥ 5 4
"\‘v ‘,‘“‘ -x-\"n
'\\ T ‘f‘“
Vol
| 1 /“
l]l“ rf
\T/
l||I--|." /
1
| /
i
.......... | S O
-5.00 0 5.00 -0.0100 0 0.0100
Millimeters Percent
B 3 [0 75 7 G A 15 2 th 4L &

Fig. 3 Distortion and curvature of f~0 lens
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Table 1 Specifications of f-0 lens set

Ttem Surface Radius of curvature /mm Material Center thickness /mm  Edge thickness /mm
Lens 1 Front surface —241 SF14 31.15 25.72
Rear surface —197.70
Lens 2 Front surface —1472. 30 SF14 19. 87 5.00
Rear surface —510. 50
Lens 3 Front surface 1432. 20 BK7 24.16 5.00
Rear surface —1260. 83
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Fig. 4 Three-dimensional model of f-0 lens
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Fig. 5 Experiment setup for optical scanning system
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Fig. 6 Scanning results on the first surface of /-0 lens
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Fig. 7 Transmission curves of f~-0 lens set
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