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Fig. 1. (a) Schematic diagram of the principle of pSR technique; (b) pSR technique fills in the gap of magnetic fluctuation rate

between multiple techniques.
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Fig. 2. (a) Muon asymmetry spectrum in LagNi,O; shows clear oscillations and damping below 7' = 154 K7; (b) muon spin relaxa-

tion rate I', is strongly emhanced below T =Ty, Ty,

suggesting the time reversal symmetry broken CDW in RbV,;Sbsl;

(c) magnetic droplets immersed in a sea of quantum spin liquid['”; (d) a single charge above the surface of magnetoelectric materials,

Cr,03, induces an image monopole beneath the surface, the image monopole then generates an ideal monopolar magnetic field above

the surfacel.
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Table 1. Main parameters of pSR facilities.

FESH PSI TRIUMF SIS J-PARC CSNS
TR /MW 1.4 0.07 0.14 1 0.02
RIMBF iR /s 10™—10° 2x106 107—108 1.5%107 10°

A e/ % > 95 > 90 > 90 > 95 95
EHEWR /Hz Ui eS| 40 25 1—5
AKFRMES A, 0.3 0.28 0.28 0.25 0.32
TR/ (M-hem2) ~25 ~15 ~100* ~55 ~20

T * 100 M/ (h-em?)ZISISEUA Y EMURY TR, IE7EBUE R Super- MuSRAG SR IZ B $1291400 M/(h-cm?).
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SPECIAL TOPIC—Correlated electron materials and scattering spectroscopy

KSR experimental progress and trends of
developing muon facilities”

Wang Ying!)  Shu Lei D21
1) (State Key Laboratory of Surface Physics, Department of Physics, Fudan University, Shanghai 200433, China)
2) (Shanghai Research Center for Quantum Sciences, Shanghai 201315, China)

( Received 8 July 2024; revised manuscript received 30 August 2024 )

Abstract

Muon spin relaxation/rotation (WSR) is a highly sensitive technique for investigating magnetic properties
on an atomic scale. With the continuous development of this technique, the researches in condensed matter
physics have been significantly promoted. Firstly, this article introduces the advantages and uniqueness of uSR
technique, followed by several recent progress contributed by pSR in the field of condensed matter physics,
including revealing the magnetic ground state of superconducting nickelates LasNi,O; and (R, Sr)NiO,, the
investigation into the charge density wave in kagome lattice superconductor AV3Sbs (A = K, Rb), identifying
the magnetic droplets immersed in a sea of quantum spin liquid ground state in NaYbSe,, and the exploration
of magnetic monopole near a magnetoelectric surface of CryOs. Finally, this article summarizes the current

construction status and upgrade plans of muon facilities in the world.

Keywords: muon spin relaxation /rotation, magnetism, superconductivity, quantum spin liquid
PACS: 76.75.+i, 74.25.—q, 75.30.Fv, 75.10.Kt DOI: 10.7498 /aps.73.20240940
CSTR: 32037.14.aps.73.20240940

* Project supported by the National Natural Science Foundation of China (Grant No. 12174065) and the Shanghai Municipal
Science and Technology Major Project, China (Grant No. 2019SHZDZX01).

1 Corresponding author. E-mail: leishu@fudan.edu.cn

197601-7


http://doi.org/10.7498/aps.73.20240940
https://cstr.cn/32037.14.aps.73.20240940
mailto:leishu@fudan.edu.cn
mailto:leishu@fudan.edu.cn
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1

Chinese Physical Society

%i@%"—*&Acta Physica Sinica

Institute of Physics, CAS

u SRSEHHE R 5B TR R RS

EX IS & 5

L SR experimental progress and trends of developing muon facilities

Wang Ying  Shu Lei

515 &, Citation: Acta Physica Sinica, 73, 197601 (2024) DOI: 10.7498/aps.73.20240940
TEZE[7]1E View online: https:/doi.org/10.7498/aps.73.20240940
BHAPIZS View table of contents: http://wulixb.iphy.ac.cn

FEAT ARG HoAh S

Articles you may be interested in

MCTEST A7 s B R R TR
From magic angle twisted bilayer graphene to moir é superlattice quantum simulator

WAL 2021, 70(11): 118101 https://doi.org/10.7498/aps.70.20210476

SRS ERERAR IR R Na Y hSe 75 5 TR T B #5255 748
Pressure—induced superconductivity in triangular lattice spin liquid candidate NaYbSe,
YIHEEHE. 2023, 72(15): 157401 https://doi.org/10.7498/aps.72.20230730

PUETE H i Ik

Kagome superconductors

PrPReEd. 2022, 71(11): 118103 https:/doi.org/10.7498/aps.71.20220891

AERAERT AL T 0y v Ay 85 U8
Charge density waves in low—dimensional material

PFREEAR. 2022, 71(12): 127103 hitps:/doi.ore/10.7498/aps.71.20220052

T AP SR S TS S RE A
Two—dimensional van der Waals: Characterization and manipulation of superconductivity

WyFEEEAR. 2022, 71(18): 187401 hitps:/doi.ore/10.7498/aps.71.20220638

ST T B A R RPN SRR T
Experimental study on material discrimination based on muon discrete energy

YrH2E 4. 2023, 72(2): 029501  https:/doi.org/10.7498/aps.72.20221645


https://wulixb.iphy.ac.cn
https://doi.org/10.7498/aps.73.20240940
http://wulixb.iphy.ac.cn
https://doi.org/10.7498/aps.70.20210476
https://doi.org/10.7498/aps.72.20230730
https://doi.org/10.7498/aps.71.20220891
https://doi.org/10.7498/aps.71.20220052
https://doi.org/10.7498/aps.71.20220638
https://doi.org/10.7498/aps.72.20221645

	1 引　言
	2 镍基超导体的磁性基态研究
	3 笼目晶格超导体中的电荷密度波
	4 量子自旋液体“海洋”中的悬浮磁滴
	5 低能μSR技术探测磁单极子
	6 国际缪子源的建设与升级
	7 总结与展望
	参考文献

