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An axis-zoom four fields of view MWIR optical system

HE Hong-Xing, ZHAO Jing-Song
(Kunming Institute of Physics, Kunming 650223, China)

Abstract. In this research, we designed an MWIR optical system, which is equipped with long focal
length, large zoom ratio, axis-zoom and four fields of view. The optical system is composed of seven
components , including a front fixing group, a zoom focus group, an intermediate compensation group,
a rear fixing group, a first mirror, a second mirror and a relay group. The optical system uses optically
compensation superposition mechanical compensation method to improve the major flaws existing in
previous similar optical system, that is, the single optically compensation or mechanically compensated
zoom optical system cannot meet the followed requirements at the same time. The requirements in-
cludes long focal length, large zoom ratio, compact optical system, and temperature compensation for
optical system under wide temperature range (40 to 70°C ), etc. The improvement achieved long focal
length, large zoom ratio, axis-zoom and four fields of view. The improved design results show that the
image quality of the optical system is perfect, and it can meet the requirements of the thermal imager.
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Fig.1 The principle of the MWIR optical system with
the four field of view
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Fig.2 The zoom and compensation curves of the four field of
view MWIR optical system
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Fig.3 The design of the four field of view MWIR optical sys-
tem
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Fig.4 The middle compensation group moving curves of
the four field of view MWIR optical system
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Fig.5 The spot diagram of the four field of view MWIR
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Fig.6 The MTF of the four field of view MWIR optical sys-
tem at the temperature of 20°C
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Fig.7 The MTF of the four field of view MWIR optical sys-
tem at the temperature of minus 40°C
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Fig. 8 The MTF of the four field of view MWIR optical sys-
tem at the temperature of 70°C
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Table 1 The results of tolerance analysis of the four field
of view MWIR optical system

Type Value Criteria Change

TETY 5 5 ~0.036728  0.059 115 0.045 243
TETY 5 5 0.036728  0.059 115 0.045243
TETX 5 5 0.036728  0.058473  0.044 601
TETX 5 5 ~0.036728  0.058473  0.044 601
TETY 4 4 0.045473  0.052041  0.038 169
TETY 4 4 -0.045473  0.052041  0.038 169
TETX 4 4 ~0.045473  0.051120  0.037 248
TETX 4 4 0.045473  0.051120  0.037 248
TFRN 5 ~2.000000 0.043557  0.029 684
TIRX 6 0.050000  0.043483  0.029 611
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