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Experimental study of single-lens support structure of MUST

corrector lens (invited)

ZHANG Mintao'*?, XU Chen'*", NIU Dongsheng'?, HE Qijia'?, TIAN Jialin'?, WANG Wenyuan'*

(1. Nanjing Institute of Astronomical Optics & Technology, Chinese Academy of Sciences, Nanjing 210042, China;
2. Key Laboratory of Astronomical Optics & Technology, Chinese Academy of Sciences, Nanjing 210042, China;
3. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract:

Objective The rapid development of large-aperture and wide-field telescopes has greatly enhanced
astronomical observing capabilities. Over the past two decades, the aperture of the corrected lens system has been
continuously increased to meet the demand for wide field of view and higher resolution. The large aperture and
special shape of the corrector lens group in the MUST (MUItiplexed Survey Telescope) project at Tsinghua
University pose a great challenge to the lens support. Some progress has been made in the support and inspection
technology of large-diameter lenses, but most of the current studies are simulations focused on small-diameter
lenses, lacking experimental studies and systematic analysis of the effect of support structure on the wavefront of
lenses. In this paper, in order to verify the performance of the lens support scheme of the MUST corrector lens
group, a scaled-down lens adopting the same RTV elastic support method is used as the target, and the inspection
of transmitted wavefront is carried out.

Methods  The study first employs finite element method (FEM) simulations to analyze the effects of lateral
supports on lenses under gravitational conditions. Considering the performance requirements of aspheric lenses, a
self-collimating testing optical path was designed for an aspherical lens with an aperture of 610 mm, concave
surface curvature radius R=845.4 mm, and higher-order coefficients al=a2=0, a3=1.149251x107", a4=
1.886269x107'"®. The design of the optical path is shown in Fig.4. The transmitted wavefront of the lens was
measured at multiple angles to assess its overall transmitted wavefront performance.

Results and Discussions  The experimental results show that the RMS of the transmitted wavefront is stabilized
at 0.0244 (1=632.8 nm), the fluctuation under each angle is less than 10%, and the overall stability is excellent,
which is 0.0044 different from the resultant RMS value under the V-type support at the time of machining
completion, verifying the performance of the 24-point RTV support structure. It can lay the foundation for the
support design of MUST.

Conclusions  This study integrates theoretical analysis, simulation analysis and experimental validation to
verify the effect of the single-lens support design scheme on the optical performance of the lens in the MUST
corrector lens group project. Through multi-point rotational interferometric testing of a @610 mm scaled lens, the
transmission wavefront retention ability of the 24-point lateral support structure at different angles were
systematically evaluated. Experimental results indicate that the elastic support structure, through its multi-point
stress distribution, can effectively maintain the optical performance of the lens. The RMS value of the transmitted
wavefront is stabilized at 0.024/, with a fluctuation amplitude of less than 10%. This result is consistent with the
initial processing outcomes. Both the wavefront quality and low-order aberrations are in a favorable state, and the
stability is outstanding. These findings verify the performance of the 24-point RTV support structure. Such a
reliable support structure can lay a solid foundation for the support design of the MUST.

Key words: optical testing;  large-aperture lens;  lens support structure; ~ MUST telescope
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