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SNS

entrance channel compound state

recoupling angular
momentum

Figure 2.5: A schematic to demonstrate the connection between the neutron width of
different j and S states and how they are connected through x(.J).
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China Spallation Neutron Sourc

Key Parameters Phise Phgse

Proton beam power 100 kw | 500 kwW

Pulse Frequency 25 Hz 25 Hz

Average beam flux 62.5mMA | 312mA
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Backn

Proton beam
power

100 kW

Pulse frequency

25 Hz

Neutron flux

10*-10’ n/cm2

ES #1 flight path

54m

ES #2 flight path

75m
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White Neutron Source

Preparation room

Collimator 2

Collimater 1 . :
‘Prompt fission neutron

Neutron beam window :
cross section detector

(26 m from the target)

Shutter .

M R %71 Ah (2026) @

(sns

\BaF4 / HPGe
detector

CsDs Detector
Fission chamber

15



AGamma Total Absorption Facility (GTAF)

Arompt gamma measurement, neutron time of | -
flight (TOF) method-> neutron energy

ACascade gamma matches measurerdedts }
Multiplicity and Total Energy of Cascade gammea

A Locates at ES#2 ~75m flight path
A 95.2% solid angle coverage

A 42 segments (40 segments with BaFystals)
A 2 different crystal shapes
A Inner radius = 10cm
A Crystal depth = 15cm
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3He neutron polarizer

Nuclear Instruments and Methods in Physics Research A 1072 (2025) 170184

Contents lists available at ScienceDirect

Nuclear Inst. and Methods in Physics Research, A

.

ELSEVIER journal homepage: www.elsevier.com/locate/nima

Full Length Article

L)
First use of a polarized *He neutron spin filter on the Back-n White Neutron Sl
Source of CSNS

. M . £ p
Mofan Zhang (K55 0) >® | Zhou Yang (Z1¥) b, Junpei Zhang (/& fiil) 2.4,

H %MTA a,b,d : £3§% a,b,d,* l}tf“;‘ﬂi a,b
Chuyi Huang (210) »>¢, Tianhao Wang ( )»bd" Yonghao Chen (PR7K{E) %P,
Ruirui Fan (5 &) 20 W. Michael Snow ¢, Xin Tong (FL/iK) 2b.d.*

@ Institute of High Energy Physics, Chinese Acadenty of Sciences, 19B Yuquan Road, Shijingshan District, Beijing, 100049, China
b China Spallation Neutron Source, 1 Zhongziyuan Road, Dalang, Dongguan, Guangdong, 523803, China
¢ Indiana University, Bloomington, IN 47405, USA

4 Guangdong Provincial Key Laboratory of Extreme Conditions, Dongguan, 523803, China
© State Key Laboratory of Particle Detection and Electronics, Beijing, 100049, China

ARTICLE INFO ABSTRACT

Keywords: Polarized eV neutrons can address interesting scientific questions in nuclear physics, particle physics, and
Polarized neutron astrophysics/cosmology. We present the first experiment to polarize the neutrons on the Back-n beamline at the
Polarized nuclei Chinese Spallation Neutron Source (CSNS) using an in-situ NSF using spin-exchange optical pumping (SEOP) of
CSNS

*He. A *He polarization of 68%20.7% for this in-situ NSF was measured through neutron transmission method

White neutron at Back-n. This is high enough to enable new experiments on the Back-n beamline.

Fundamental physics research
Parity Violation
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Development and Application of an eV Neutron Polarization for
Parity Violation Studies at CSNS Back-n Beamline

Xu Qin*'*", Tianhao Wang*>3***_ Xuanbo Chen®, Changdong Deng®?, Yongce Gong’,
Zenghang Huang™®, Wei Jiang”?, Zhengquan Liu*®, Guangyuan Luan®, Haotian Luo®, Qiuyue Luo®**,
Yongjia Lv>?, You Lv>?, Nikolaos Vassilopoulos®*, Xichao Ruan®, William Michael Snow'?,
Kang Sun®3, Sepehr Samiei'®, Jian Tang>~, Shilin Wang>!!, Hongyi Wu®,

Xiaomin Xiong', Xinyu Yuan®*'2, Junpei Zhang>**, Mofan Zhang*'?, Qiwei Zhang®, Qingbo Zheng>**,

Ruirui Fan®**, and Xin Tong>*#"

' Center for Neutron Science and Technology, Guangdong Provincial Key Laboratory of Magnetoelectric Physics and Devices,
School of Physics, Sun Yar-Sen Universiry, Guangzhou, Guangdong 510275, China,
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3Spallation Neurron Source Science Center. Dongguan 523803, China;
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SNational Key Laboratory of Nuclear Data, China Institute of Atomic Energy, Beijing 102413, China,
TSchaol of Physical Sciences, Grear Bay Universiry, Dongguan, Guangdong 523000, China;

ENational Synchrotron Radiation Laboratory, University of Science and Technology of China, Hefei, Anhui 230026, China;
?School of Mechanical Engineering of DGUT, Dongguan University of Technology. Dongguan, Guangdong 523808, China;
Yindiana Universiry, Bloomingron, IN 47405, USA;

'School of Physics, MOE Key Laboratory for Nonequilibrium Synthesis and Modulation of Condensed Marter,
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'Shandong Provincial Key Laboratory of Nuclear Science, Nuclear Energy Technology and Comprehensive Utilization,
Weihai Frontier Innovation Institute of Nuclear Technology, School of Nuclear Science, Energy and Power Engineering,
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The dynamic enhancement of symmetry-breaking effects in neutron-nucleus resonances provides a sensitive testing ground for
Time-Reversal Invariance Violation (TRIV ). Exploiting this mechanism. the Neutron Optics Parity and Time Reversal Experiment
(NOPTREX) seeks to elucidate the origin of the universe's baryon asymmetry. Critical to this effort is the precise measurement of
Parity Violation (PV) asymmetries, which is essential to calibrate the nuclear parameters required for future TRIV experiments.
To facilitate these studies. we developed an eV polarized neutron at the Back-n white neutron beamline of the China Spallation
Neutron Source (CSNS). Neutron polarization is generated by an in-situ Spin-Exchange Optical Pumping (SEOP) *He filter. Spin
manipulation is performed by an adiabatic spin flipper, while spin polarization is preserved over the flight path by a vacuum
transport system equipped with a solenoidal guide field. Experiments successfully measured an asymmetry of approximately
7.8+ 2.4 (stat.) 0.3 (sys.)% at the 0.747 eV p-wave resonance of '**La. These results are in agreement with previous results on
this resonance and validate the system’s capability for PV measurements.

polarized neutron, parity violation, adiabatic spin flipper
PACS number(s): 47.55.nb, 47.20.Ky. 47.11.Fg

Citation:  Qin X, Wang T H, Chen X B, et al
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