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free-surface liquid lithium jet target. For a fixed effective thickness of 3 cm, a 7 mm jet thickness is identified as
the more preferable configuration. At this thickness, the surface muon production rate from the target is
3.29 x 10°% 4" /p, and the muon reaches 36%. Ct d the expected overall transmission
efficiency of approximately 10% from the target region to the experimental area, a surface-muon beam rate on
the order of 10'° 4" /s could be delivered to the experimental area at a proton beam current of 5 mA. Hydro-
dynamic simulations confirm that the jet maintains a continuous and stable free-surface morphology without
obvious breakup or large scale deformation. Transient thermal analysis shows that, under a 600 MeV, 5 mA
proton beum and a jet velocity of 4 m /s, the maximum temperature rise is only 35 *C, demonstrating excellent
hows that the dominant long-lived radionuclides in the
lithium target are mainly *H and “Be. After one month of irradiation, the total activity of the lithium target is
22 « 10" Bq, approximately 17.3 times lower than that of the graphite target. After 72 h of cooling, the
maximum residual dose rate of the lithium target is 6.23 » 10° uSv/h, compared with 5.90 x 107 4Sv,/h for the
graphite target, corresponding to a reduction factor of approximately &.5. These results indicate that the curtain-
type liquid lithium jet is a feasible and advantageous targe solution for the high-intensity muon source driven by
u high-current supercanducting linac.
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Source Target,” Nuclear Engineering and Technology, 58 (2026), 104511. DOI:
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1. Introduction

With the development of muon sciences and technologies, the de-
mand for high-intensity muon sources has been steadily increasing
[1-5). The MuST muon source, based on the continuous-wave (ew)
proton beam of CiADS, is intended to provide a technical pathway for
the construction of high-intensity muon sources in China [6-9]. With a
proton beam power of 3 MW, the muoen produetion target becomes the

most critical factor limiting the achievable muon intensity. Unlike
neutron targets, muon production targets are typically thin and sub-
jected to foeused beam bombardment, which restricts the choice of
cooling methods and results in higher thermal power densities and more
severe radiation damage. At present, major high-intensity muon sources
such as PSI, J.-PARC, and RAON employ rotating graphite targets
[10-13]. For beam powers approaching 1 MW, the deposited thermal
power in the target reaches tens of kilowartts; with radiative cooling

* Corresponding author. Institute of Modern Physics, Chinese Academy of Sciences, Lanzhou, 730000, China,

E-mail address: cathj@@impeas.ac.en (HAJ.L Gai),

https:/ /doi.org/10.1016/].0
Received 9 December 2025; Receiver
Available online 20 June 2036

4511

revised form 28 May 2026; Accepted 19 June 2026

1738-5733/E 2026 Korean MNuclear Society, Published by Elsevier Korea LLC. This is an open access article under the CC BY-NC-ND license

(http:/ /creativecommons.org/li -ne-nd/4.07).

E/\JEOCPAL AMNE SR F R ST = - B GUH A IR

mJir-IT




$® il ;f?@ ® = Qﬂ y 22 =-ﬁ - =
(3%) ¥ 845 i Cz> DB (MR 75T
X o 52

N
CHINESE ACADEMY OF SCIENCES V

THANKS

FiEfs
2026.10.16

RERZFHRIE IR

E/NEOCPATAMBERFR ST -EF TR MERR W) TT



