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Fig. 4 Wave front errors at different fields of view
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Off-Axis Three-Mirror Structure-Based In-Situ Testing
System for Multi-Band Optical Axis Consistency

YANG Fei, HU Xiaoying®, SONG Xinyi, HE Yucheng,
DU Wentao, PAN Jiangfan, LEI Xuken
(School of Optoelectronic Engineering, Xi’” an Technological University, Xi’ an 710021, China)

ABSTRACT: To address the challenge of rapid and high—precision calibration for multispectral electro—op—
tical equipment in field environments, an off-axis three—mirror structure-based multi-band optical axis con-
sistency in—situ testing system was proposed. First, the system employed an off-axis parabolic primary mir—
ror to form a pure reflective collimator, covering a broad spectral range of 0.4-12 wm. This design funda-
mentally eliminated chromatic aberration and achieved center—obstruction—free imaging. Second, by utilizing
a common-aperture configuration and dielectric film beam-—splitting technology, a unified angular reference
was established for visible light, laser, and mid-wave /long-wave infrared channels. Finally, the use of
self-calibrating cameras and thermal compensation structures effectively ensured field applicability. At the op-
tical design level, optimization using Zemax software achieved a system wave front error with a root mean
square value better than 0.0324 (A= 632.8nm). The full-field spot diagram radius remained smaller than
the Airy disk radius, thereby meeting diffraction-limited requirements. The results demonstrate that the
system achieves an optical axis parallelism detection accuracy of 4.8”, with an expanded uncertainty of 5.6”
(k=2). Within a wide temperature range of —20—-+55 °C, the variation in optical axis parallelism remains
less than 6.83”. Following vibration tests conducted in accordance with GJB 150.16A—2009 standard, the
optical axis variation is less than 5”. The system is successfully applied to the in—situ testing of the multi-
band optical axis alignment for a specific electro—optical system. The feasibility and reliability of the system
as a high—precision field calibration tool were validated, providing an effective technical means for rapid
support and performance evaluation of electro—optical equipment.
KEYWORDS: optical axis consistency; in—situ testing; off-axis three-mirror system; multi-band com-
mon aperture
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