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Abstract

Neutron scattering is a crucial technique for investigating the microscopic structure and dynamic processes
of materials, widely applied in condensed matter physics, chemistry, materials science, polymer science, and
life sciences. Small Angle Neutron Scattering (SANS), as a key method, provides unparalleled sensitivity to
structures at the nano- and submicron scale, making it indispensable in related fields. Based on the Compact
Pulsed Hadron Source (CPHS) at Tsinghua University, a new SANS spectrometer is under construction, fea-
turing a large-area 3He tube array detector for neutron detection. The detector array consists of 96 linear
position-sensitive 3He tubes, each with an effective length of 800 mm and a diameter of 8 mm, modularized
into six units, each integrating 16 tubes and readout electronics. To avoid neutron scattering by the air, the
detector array is housed in a vacuum chamber; a dedicated electronics vessel connected via bellows to main-
tain atmospheric pressure, houses the readout circuits, effectively preventing high-voltage discharge. Signal
readout is achieved using a charge division method and CR-RC4 filtering, with real-time data acquisition and
processing implemented in FPGA to extract neutron event position and wavelength information. Beam tests
at CPHS demonstrate excellent detector performance: position resolution better than 4.0 mm, plateau slope
absolute value less than 1%/100V, and detection efficiency of 61.1%.
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