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Gravitational wave telescopes play a crucial role in gravitational wave detection endeavors due to their high detection
sensitivity and the requirement to operate within an extremely low-noise environment. When the telescope is in orbit, it
will not only be impacted by stray light from external radiation sources but also generate stray light itself, which will
interfere with the detection of gravitational wave signals and decrease the detection sensitivity of the telescope. There are
two types of relevant stray light testing apparatuses: one is the stray light coefficient measuring instrument, which mainly
employs the "black spot method" to assess the overall stray light suppression performance of the optical system; the
second is the point source transmittance measuring instrument, which mainly evaluates the stray light suppression
capability of the measuring system for the stray light sources outside the field of view with varying incidence angles.
However, neither of them can test for the stray light caused by the telescope itself. Currently, the level of stray light in
gravitational wave telescopes is primarily based on heterodyne interferometry to test the influence of backward stray light
noise on phase measurement for further analysis and evaluation, but the stray light of telescopes has not been directly
measured and cannot provide specific and practical guidance for the design and processing of telescopes. In this paper, a
set of telescope stray light test system is established to strictly control the environmental stray light, and specific stray light
suppression designs are carried out for the stray light introduced by the specific path light, significantly reducing the
influence of the system on the external environmental light and thereby enhancing the test accuracy of the system. Through
high-precision stray light theoretical modeling, the stray light test capability of the system is better than 1:10-8.
Simultaneously, standard optical mechanical structures with different structural forms are designed, high-precision
scattering characteristic models are established, and software theoretical simulation design and system tests are
conducted. The results indicate that the logarithm of the ratio between the test results and the analysis results is better
than 0.5. The experimental results demonstrate that the system can directly measure the stray light of the telescope and
evaluate the design and machining performance of the telescope.
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