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NOPTREX

Neutron Optical Parity and Time-Reversal EXperiment

NOPTREX A4 41

* Neutron Optics Parity and Time Reversal Experiment (NOPTREX)
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1. Works done in J-PARC
139La; https://arxiv.org/abs/1710.03065

« TRIPLE Collaboration work: G. M. Mitchell et. AO_TP _ W 117Sn httDS//a I’XIVOI‘,C.{/abS/220206222
Al, Phys. Rep. 354, 157 (2001).; — . 131Xe: https://arxiv.org/abs/2212.10889
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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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PV resonances found by TRIPLE
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China Spallation Neutron Soutrce

(sns

Key Parameters Ph? =€ Ph; =€

Proton beam power 100 kW | 500 kW

Pulse Frequency 25 Hz 25 Hz

Average beam flux 62.5 uA | 312 pA

spectrometer 3| o
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Back-n White Neutron Source

Proton beam

100 kW
power
Pulse frequency 25 Hz
Neutron flux 104 -107 n/cm?2
ES #1 flight path 54m
ES #2 flight path 75m
2026/7/15

Preparation room

" \BaF4 / HPGe
detector

CsDs Detector
Fission chamber

Collimator 2

Collimater 1

‘Prompt fission neutron

Neutron beam window :
cross section detector

(26 m from the target)

Shutter ]
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GTAF BaF, y-spectrometer Gws

*Gamma Total Absorption Facility (GTAF) T

*Prompt gamma measurement, neutron time of
flight (TOF) method -> neutron energy

*Cascade gamma matches measurements
Multiplicity and Total Energy of Cascade gamma

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

* 42 segments (40 segments with BaF, crystals)
« 2 different crystal shapes
* Inner radius = 10cm
* Crystal depth = 15¢cm
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3He neutron polarizer
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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

First use of a polarized *He neutron spin filter on the Back-n White Neutron
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,
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@ 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

Check for
updates

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

White neutron
Fundamental physics research
Parity Violation

at Back-n. This is high enough to enable new experiments on the Back-n beamline.
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*He. A *He polarization of 68%20.7% for this in-situ NSF was measured through neutron transmission method



SCIENCE CHINA 1Q0 n= 1
tossMatk 04
Physics, Mechanics & Astronomy @L " VU

= Article « 22023 Vol.66 No. 1: 000000 a
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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®**,
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?School of Mechanical Engineering of DGUT, Dongguan University of Technology. Dongguan, Guangdong 523808, China;
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In-situ 3He system Spin ipper

Received % accepted 2

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.

Flipper-off

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

Citation:  Qin X, Wang T H, Chen X B, et al Y
+ Sci. China-Phys. Mech. Astron. 66, 000000 (2023), hitps: //doi.org/T?

https://doi.org/10.1007/s11433-026-2979-6
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