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c China Spallation Neutron Source
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China Spallation Neutron Source a CSNS[3

&

HERER

Accelerator: 170kW 25Hz 1.6GeV proton beam
Neutron Spectrometers: 9 built and 2 under construction



c CSNS Il Project ( Approved onJan. 11,2024 )
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QChinese Muon: Community
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@ Architectural Design  of MELODY




ﬁ Design features

A Target
A Stand-alone target: more freedom to design
A Thick target: 10 cm interaction length
A Copper Target: high production

A Beamlines
A Surface Muon: Solenoid focusing; Al optimized; Large acceptance
A Negative Muon: by-product, low cost, dedicated £- beam
A Decay Muon: Large acceptance; wide applications

A muSR spectrometer
A High Asymmetry: 0.3
A Large number of detectors: 3024 units
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Figure 3.5.: Comparison of dynamical ranges accessible to different tech-

niques. Te = 1/ve is the characteristic fluctuation time associated with the
fagHeticylicaons. Adapted from Pierre Dalmas de Réotier.

i MuSRo Magnetic material, _
Dedicatedbeamfor muSR U i | SpectrometerDesign
superconductivity, battery, semiconductor

~1584 detector units in the first stage Pulse length ~130 ns (consider slicing to 10 ns)

(S Ui 07 Gotl) Temperature: 2300 K with cryostat
CountingRate ~3.83107e*/hour @1 Hz

(~76 MEvent /hour in total) LF: 0-5000 G

, Asymmetry >0.3 TF: 0400 G
Beam spot: 10-30 mm




Muon technologydevelopment

Muon moderation

Muonium experiments

Muon acceleration
More muSR spectrometers

Potential Muon Physics

Muon moderation Muonium production Muon PW acceleration
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MNegative Muon Beam

E NMBT: Dedicatect- beam

A 5 focusing solenoids
A 1 dipole magnet
A 1 wien filter

E Beamparameters

A Momentunry 29 MeV/c @13% (FWHM)

A Penetratiog ~ 50¢ min Fe

A Beam sizg 0100 mm

A Beam intensity 4.4010° Hz (0 100 ratio>90%)
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ﬁScience for NMT _ .
A Non-destructive elemental analysis: Muon

Induced X-ray Emission (MIXE)

A Sensitive for almost all elements (including C,
N, O)

A No activation for samples

A Archeology:

Palace Museum

National Museum

Guangdong Museum
FURUKAGE Conservation center

To Io Io I»

e-and €* study on Li* battery anodes

_ J. Phys. Chem. C 2022, 1026, 25, 10506

i 10 .

Moon soil pinel Li,Ti.Ox ; ]
o : |

LigTisO42

Elemental analysisfor Archeolog

@ U'SR] -
A WSR i

i 0.080(11) eV
10.08(5) eV [

¢ b
) TN N S ) .\ ' S T B
o 2 4 6 8 1

1000/T (K)

0




A Depth scan
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A Momentum: 20 ~ 120 MeV/c A Penetration in Cu: 1 ~ 50 mm
A Charge: + or - A Polarization: 50% ~ 99%

Decay muon beamline with 2 terminals A Intensity: 105~107 muon/s

ALarge capture
Cross section
of ¢

J




Design Parameters
| Power Repetition Energy Time Structure U, ﬁy
Proton driver
20 kW 1 Hz 1.6 GeV 120ns/409ns 3.1 mm 8.5 mm
Muon beam Surface Muon (SMBT) Negative Muon (NMBT) Decay Muon (DMBT)
Momentum 28 MeVI/c 28 MeVI/c 20~120 MeV/c
dp/p 6% 13% 8% @ 120 MeV/c
Beam spot v 10mmus 100mm u 100mm u 30mm
Intensity 10°5-107 >*/s 4010° >7/s 40108 >*/s
Polarization >95% ~20% >70%
Pulse width 130ns(SP)~520ns(DP) 520ns 130ns(SP)~520ns(DP)
Segments Asymmetry CountRate FOM:A*R Temperature LF/TF
Spectiomete 1584/3024 ~0.3 38/76° MEVh 2.9/5.8 2K~ 300K 52882/

* Can be upgraded to




Physics Design Review  July 1, 2024

Review Report of the Physics Design
of MELODY at the CSNS

Committee Membership:

Adrian Hillier, ISIS Neutron and Muon Facility, STFC/UKRI, UK (chair)
Stephen Cottrell, ISIS Neutron and Muon Facility, STFC/UKRI, UK

Naritoshi Kawamura, KEK, Japen

James Lord, ISIS Neutron and Muon Facility, STFC/UKRI, UK
Yasuhiro Miyake, KEK, Japan

Thomas Prokscha, Paul Scherrer Institut, Switzerland

Zaher Salman, Paul Scherrer Institut, Switzerland

Isao Watanabe, RIKEN, Japan

Overall, the panel were impressed by progress with this project and excited by the
proposed developments. They were happy that they could contribute in a small way
to the successful development of MELODY. Finally, the panel thanks the CSNS
MELODY team for their openness and clear presentations during this review. We
wish you every success.



echnical Design Progress i Target

Radiation dose Helium Gas Tank

First water cooling tank

Positioning




«Technical Design Progress i Beamlines

Capture solenoid
with MIC caoll
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uechnical Design Progress i Spectrometer

P 2k

HE1HLkE

Homogeneity < 50ppm

Test @ ISIS




@€ Timeline of MELODY
Complete of Muon Hall

Civil Construction

i ®m Technique

Design
Muon Beamline : :
® Engineering

Development

Target Station H [nstallation

Spectrometer

BN 4| S

Beam test

2024.1 2025.1 2026.1 2027.1 2028.1 2029.1 2030.1



Workshops of MELODY
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Construction Progress
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