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Abstract; A method for passive optical athermalization design of middle wavelength infrared optical system
with multiple lenses is introduced, and an athermalized middle wavelength infrared dual-FOV optical system
was designed. The optical system contains a zoom objective system and a secondary imaging system, and
adopts the technology of passive athermalization optical design. The zoom function is achieved by moving a
set of optical components (2 elements) axially. A passive athermalization optical design is presented by
using crystal materials Si and Ge, and two aspherical surfaces. The results show that the infrared zoom optical
system in the 4.5 ~5. 1 um wavelength possesses a compact structure, 100% cold shield efficiency, and

better image quality in the temperature range from —60 °C to +70 °C, thereby the correctness and feasibility

of the design method are proved.

Key words: infrared optical system; passive optical athermalization; dual-FOV

0 3|8

AT M2 B ARG R G — ek TARTE %
FRFRBEARAET, Hop BRI RIZVEM R 6 R 5
RAIRE B 2 —. MR K RBOLF: R4 TT
T, LG A LA MAUAREE A T IR 9k 38, 3 N B Y
AR R ITA R B K E S XN RN
BA i AETAL B, AT RN R GPERE, A

YR H #2013 01 -31 &2 B#1:2013 -02 -26
EEE TR (1987 —) 5, IR A B A BFE 7 10 R
EStane

MiFARE ARG PR

PLEDLF RE— B TAEF=TEN 0 ~20 km, ¥
BRI TEME 10 km AR5, R A -60 C,20 km
N 2 - 120 Co FEIDEZE ARG AMIRE
B ARIZL, NI R AR i e 1E
-60 ~70 C NEBIEW TAE. #mTE UL, i 22K 55
100 C Pl b, BIERAKRKBEBENTIE, tF R
GLAUR AP BT, TR SR ARE. HAT
FTHACBAR EEA MM E X BT 3 St )
K3FCT, Hep eER RN AA SRR R R
N T TR AT R

eGP P BT R R T H R B R



s12H PR R

FEALMEE RGO E BB T LB 89

i, 2T 6-0 BEOEFE 3 TR 7™ Rt
EEERNEE" EOAERTRELHRESESH
BB TR BT, 5| ARSI ST AT DI
MALBT . SCAR3 -4, 7 IR A TR0 T 4/
RETFRAIERR, (B TRIH T RER—
BRERARNNGHER BEXHBREELIRR
FEAZRERAT . XN A —MEMTZEESHRIEFE
BRI k. KFEREA TS, BWE
BRAL PEMERBOTER . BRERIFESREN L
HRGE-60~70 CLEELEN, K/DHRAE K
BRI

1 eEWHTAL

F65F Bh TR BOR B8 F G2 RHE A [ B9
HESCERY BT SHAROARE SRR,
BRAEERGBECEN, HABLELULE" .

25 S e NV B A A ) 2R G TE R A S I 2 Y
HEETR HEETR AR ETER

k

Z hiog, = (1)

A ch, REMASERES i MERENEE;a X
FEGHHNRERIK RS0 F 6 50 A BHAER
FMERE ",

FHEEE FIAAR o B H, hH#E,FE
AR 6 {H, MRAERE—FEEN o B 6 EHMA
A URNRE#REMEE, LHEMATLS ~
5.1 pm PR FEE LSRR 1 B,

R1 AIHEAS~5.1 pm GEETRE S
Table 1 The thermal and chromatic properties of common
infrared materials in the 4.5 ~5.1 pm wavelength band
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Table 2 Design parameters of the optical system
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Fig.4 Optical system layout
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Table 3 Spot diameter of the athermalized optical system
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3 155 156 147 12 2.7 21.3 23.2

4 g

ATZEREARARMEMAIEFRSE, i T LI
AR PR, L AUE R KRR 2. AT Rk
HFRGH RIFRBHRE, FRALRMLE, ¥
BEERAB AN TRATRAER AHHRER,

BN HRET EFRA.

EXNBT —HEEEHRTAINERGEHI T
P, B T -G R Eas
KERG. RERZGERA_RKREBMLEEE, AR
fFHE—BHRE S NTHEHR T HESENS
¥ IERICEE , 3B KR AR 100% ;B s —
H(2P) KFTHERNA G R AR EFRH
BEMAERE, A E, ERAREH#HDLRL.
BEFEEREZU ¥ ZREELBEEEE( -60 ~
70C) R A/MEGHBRERRET.

ZEXH

[1] R EEMN. EARMEANMRSEHALRLIEER
S]] a5 5806 T#,2005,34(4) :391-393.

[2] E#F.£90. ASKEREXHARITHTEDOT
3E[J1]- B ,2009,30(1) :129-133.

[3] P&, EZPa, TR, F ARG/ TEERELHE
BALTIFE[T]. BEFEE,2011,32(1) :133-137.

[4] ER.ERETMBHASERGENHTIT[I]. ¥
AR ,2009,35(4) :566-568.

[5] BP&F. TR 0K, F. _KRBXFHSDTHL
Bit[J]. et 5% ,2012,19(4) :85-88.

[6] ®ERE.BEH.3.7 pm~4.8 pm FEH/TRAL
SEERGHTHRAARIT[I]. B Ak, 2009,30
(4) :683-687.

[7] RAYCES L, LEBICH L. Thermal compensation of infrared
achromatic objectives with three optical materials [ J].
SPIE, 1990, 1354 :752-759.

(8] ZEhk BAEFEGTHE(M]. LR ERET RKEH
R4t ,2009.235-241.

[9] TAMAGAWA Y, WAKABAYASHI S, TAJIME T. New

design method for athermalized optical systems[ J]. SPIE,

1992, 1752:232-238.

TAMAGAWA Y, WAKABAYASHI S, TAJIME T, et al.
Multilens design with an athermal chart [ J]. Applied
Optics, 1994, 33(34) ;8009-8013.

[10]



