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Design of the neutron slit package for Femi chopper prototype of CSNS
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Abstract [Background] Fermi chopper is the key equipment for monochromating the neutron beam in an inelastic
neutron scattering spectrometer, and its performance will affect the resolution and counting rate of the spectrometer.
The core component of Fermi chopper is neutron slit package, which is composed of neutron absorbing material and
transparent material, and selects multiple single wavelength pulsed neutrons by high-speed rotation. [Purpose] The
study aims to design suitable slit packages for Fermi chopper prototype of China spallation neutron source (CSNS).
[Methods] According to the common experimental conditions of inelastic scattering, the development target of the
Fermi chopper prototype was determined, then three typical slit packages were designed, and the feasibility of the
design was verified by MCStas software simulation. [Results] The simulation results show that: (1) the three kinds of
slits can achieve a resolution of 2%~10% in the wavelength range of 0.02~0.50 nm, and the neutron decay rate and

the slit packet transmittance meets the requirements; (2) the optimal incident wavelengths of the three kinds of slit
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packets at 600 Hz operating frequency are 0.165 nm, 0.040 nm and 0.023 nm respectively, which can be used in

different wavelength ranges; (3) in the long wavelength band with better resolution, the slit packet can be used to

reduce the velocity and improve the neutron pass rate. [Conclusions] The physical parameters for the prototype

development of CSNS Fermi chopper are given by this study, it provides a reference for the slit package performance

test of the future prototype, as well as the design of the neutron slit package of the Fermi chopper of the inelastic

scattering spectrometer.

Key words Fermi chopper, Slit package, Monochromatic neutron, Resolution, Neutron pass rate
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Table 1 The structure parameters of slit packages

95 HIEME RO R I 98 HE K WS JR 5 S SR = it
Number Transmitg  Absorbing Channel width ~ Channel length ~ Thickness of Curvature Layers

material material / mm / mm absorbing layer /mm  radius/m number
El Al-alloy B,C-Albased 1.43 50 0.30 0.32 29
E2 Al-alloy Gd-alloy 0.86 50 0.06 1.30 55
E3 Al-alloy ""B-sputtering  0.50 50 0.08 2.25 87

2 REEETE600 Hz THIMERES K
Table 2 The performance parameters of slit packages in 600 Hz

H's N i JFORE Iy HEER AR K Cut-off wavelength  FEHFFR FFRER
Number Wavelength Speed Opening time Resolution J/nm A, /nm  A,/nm Pass rate  Neutron attenuation

/nm /Hz / ps /% /% /% (for 0.1 nm)
El 0.165 600 7.59 2.0 0.240  0.405 0.075 82.7 2.9x1077
E2 0.040 600 4.56 49 0.144  0.185 0.104 93.5 2.6x107"
E3 0.023 600 2.12 5.0 0.084  0.107 0.061 86.2 7.3x107
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Fig.3 Wavelength dependent of the transmission probability (a, b) and resolution (c) of the slit packages
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Table 3 The possible pulse wavelength of slit package

3% Speed / Hz Jik 3 FP-F- 9% K Pulse neutron wavelength / nm
100 0.023 0.188 0.353
300 0.023 0.078 0.133 0.188 0.243 0.298 0.353 0.408 0.435 0.476
600 0.023 0.050 0.078 0.105 0.133 0.160 0.188 0.215 0.243 0.270
0.298 0.325 0.353 0.380 0.408 0.435 0.435 0.463 0.490
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