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DESIGN OF HYBRID DIFFRACTIVE-REFRACTIVE INFRARED
OBJECTIVES BASED ON PWC METHOD

ZENG Ji-Yong'?, JIN Guo-Fan', WANG Min-Qiang', YAN Ying-Bai'
(1. Department of Precision Instruments, Tsinghua University, Beijing 100084, China;
2. Tsinghua-Foxconn Nanotechnology Research Center, Tsinghua University, Beijing 100084, China)

Abstract ; Hybrid diffractive-refractive (HDR) design offers a new approach to design infrared objectives having excellent
image quality and low cost. Based on the ultra-high index model of diffractive structure and the conventional PWC method,
the power assigning and the secondary spectrum in the HDR infrared singlet were analyzed, and the HDR singlet-type and
Petzval-type infrared objectives that could be molded were designed by using GASIR2 and AMTIR1 infrared glass in 8 ~
12um waveband, respectively. The result shows that the low cost far-infrared objectives having large relative aperture and

excellent image quality can be obtained by using new infrared glass to replace of Germanium and HDR design.
Key words ;optical design; infrared objective; hybrid refractive-diffractive system; PWC method
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Table 1 The power assigning and secondary spctrum of
HDR achromatic infrared singlet

vy=-2.5 P;=0.5
Material n, v, P, ¥ o, 4,
AMTIRI 2.49749 113.58 0.461 0.022 0.978 0.00033 /'
GASIR2 2.58416 100.51 0.448 0.024 0.976 0.00051 f
GE 4.00438 783.21 0.618 0.003 0.997 -0.00015 f
ZNSE  2.40644 57.47 0.443 0.042 0.958 0.00095 f
ZNS  2.19991 22.76 0.432 0.099 0,901 0.00270 f
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Table 2 Original design of HDR singlet-type objective

Surf r(mm) d(mm) Glass
1STOP* 67.44710456 0 DOE
2 68.4471188 0.1 GASIR2
3 144. 6980 79.86

* Coefficients of EVENASPH: A, = ~1,2494 x10~12
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Fig.1 MTF curve of HDR singlet-type objective
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Table 3 External parameter

hd(Au) & f h u h, u,
Groupl 0.2 0.016 62.5 12.5 0 0 =0.0872

Group2 0.3 0.033 30 9 0.2 1.526 -0.0872
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Table 4 Original design of HDR Petzval infrared objec-

tive

Surf Radius Thickness  Glass Ay

STOP  18. 80433239 0 DOE  -7.35424 x10°1°
2 18. 80434456 0.1 AMTIR1
3 23. 40586 17.5
4 39. 85153179 0 DOE -6x10°1°
5 39. 85164561 0.1 AMTIR1
6 301.923 17.79234
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Fig.4 MTF curve of HDR Petzval infrared objective
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