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Small-angle neutron scattering (SANS) spectrometer based on compact accelerator-driven neutron sources
(CANSs) faces several challenges: the neutron current is 2~3 orders lower than that of large sources, and the
compact size results in stricter constraints between neutron flux and Qmin. The grazing-incidence focusing
SANS (gif-SANS) at Compact Pulsed Hadron Source (CPHS) of Tsinghua University addresses these challenges
by novel neutron optics. A nested neutron-focusing mirror with a large collecting area is used to achieve >
105 n/s neutron flux atQmin < 0.007Å−1 in gif-SANS, with a pinhole collimation optics that can be switched
to achieve higherQ. Two detectors are equipped on gif-SANS, a large collecting area 3He LPSDs detector for
normalQ-range measurements, and a high-resolution neutron-sensitive microchannel plate (nMCP) detector
for extending the Qmin down to 10−3 Å−1.
In 2024, we completed the fabrication of major components of the gif-SANS.We have manufactured the seven-
layer nested neutron-focusing mirror (coated with m=3 Ni/Ti supermirror), the 3He detector, nMCP detector,
and the bandwidth limiting neutron chopper, and conducted preliminary tests. We have completed the design
of the overall mechanical structure, including the scattering chamber. In 2025, we plan to conduct more
detailed tests on each component, followed by the overall installation and commissioning of the spectrometer,
and finally conduct a comprehensive acceptance test.
We have conducted tests on neutron-focusing mirror. The test results show that the gain in flux meets the
requirements, but neutron signals with gradual attenuation exist outside the edges of the neutron focused
region. These signals may lead to poor resolution and high background, so we have improved and fabricated
a new version of the focusing mirror and designed a post-collimation aperture system to optimize resolution
and reduce background. The post-collimation aperture system consists of five blocking plates with slits that
match the optical path of the focusingmirror. The collimation plates are arranged between the focusingmirror
and the sample to block diffuse scattered and crosstalk neutrons.
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