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Probing and Knocking With Muons

Qiang Li,  2026/10, Wuhan
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Muon can connect  Micro- and Macro 
worlds!  Fundamental and Application 
Researches!

AI may not be able to do everything in 
Physics:   asking it How large is the muon 
flux at the moon!
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The replies from chatgpt, basically it just reads 
from our paper https://arxiv.org/abs/2607.10403 

https://arxiv.org/abs/2607.10403
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We can still be creative than current AI!

“the flux is strongly dependent on altitude. The 
same study predicts a flux more than ten times 
greater at 1 km above the lunar surface, because 
charged pions escaping the regolith can decay into 
muons during their flight through the vacuum. “
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The PKMu beam program
Beam test in 2026/2027!  

HIAF/HIRIBL Muon ‘Spectrometer’
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The PKMu Planet program
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Cosmic Ray at Planets
arXiv:2610.16607 
CorsikaAgent
From Earth to Mars 
and Beyond: AI-Driven 
Cosmic-Ray Validation 
and Prediction 

Moon is missing!?

https://arxiv.org/abs/2610.16607
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A small CR Exp 

 4-station 28 cm*28 cm RPC for the moment
A spatial Resolution of 0.7 mm
Petiroc 2A is a 32-channel front-end ASIC

Timing and X-Y 
position with delay-line 
readout method

PRL136 (2026) 15, 151001

https://journals.aps.org/prl/abstract/10.1103/5jh7-fxf4
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During a 63-day campaign from February 12, 2025, 1.18 million 
cosmic ray scattering events were recorded and analyzed. The 
scattering angle observable is sensitive to the cosmic ray 
component fractions and DM

A small CR Exp 

 

PRL136 (2026) 15, 151001

https://journals.aps.org/prl/abstract/10.1103/5jh7-fxf4
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           Why the Moon is special?arXiv:2607.10403 

No atmosphere.
A dense regolith below 
and a near-vacuum 
environment above. 

Most downward-going 
hadrons are absorbed 
before decaying, 

Upward-going hadrons 
escaping the regolith 
can decay in flight, 
producing a significant 
source of lunar muons.

https://arxiv.org/abs/2607.10403
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Upward Moon!arXiv:2607.10403 

Using FLUKA to simulate 
the production
and propagation of 
secondary cosmic-ray

Lunar regolith: 
Moskalenko–
Porter 2007 model

Hadronic interactions:  
DPM-JET and RQMD in 
FLUKA

At high altitude, the
lunar muon flux  exceeds the 
sea-level muon flux on Earth!

https://arxiv.org/abs/2607.10403


Muon’s MoonshotarXiv:2607.10403 
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Verified with the 
FERMI-LAT 
gamma ray 
measurement   

https://arxiv.org/abs/2607.10403


Muon’s MoonshotarXiv:2607.10403 
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Could be 
sensitive to 
Moon structure

Moon 
subsurface 
tomography

https://arxiv.org/abs/2607.10403
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Dark Moon arXiv:2607.10403 

https://arxiv.org/abs/2607.10403
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SummaryarXiv:2607.10403 

AI  for Cosmic Ray

Special muon ray from Moon

Moon tomography

Bright or Dark Moon

Earth:  upward-going muon?

https://lyazj.github.io/pkmuon-site/ 

https://arxiv.org/abs/2607.10403
https://lyazj.github.io/pkmuon-site/
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https://indico.ihep.ac.cn/event/30837/ 

https://indico.ihep.ac.cn/event/30837/


Backup
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《Nature》  Muon Tomography
Muon g-2 Experiments

Muon Spin Rotation and 
Relaxation Spectroscopy 

Muonic x-ray 
spectroscopy

Muons can be everywhere and interesting



● ～150GeV Mu Beam@CERN:  
 AMBER, MUonE, NA64
○ Nuclear Properties,
○ New Physics Searches

● US JLab has a similar plan
● Many Possible Muon beams 

to appear in China soon 

 

Muon beam  Worldwide

PRAB 28 (2025) 053401
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Upgraded HIAF (HIAF-U) can reach 20+ GeV 
with 100 more intense muon beam 

CIADS,
MELODY
……

https://journals.aps.org/prab/abstract/10.1103/PhysRevAccelBeams.28.053401


HIRIBL(HFRS)@HIAF
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https://indico.itp.ac.cn/event/384/contributions/2338/attachments/143
5/2311/Liangwen_CHEN_muon_sources_at_HIAF-0425.pdf 

https://indico.itp.ac.cn/event/384/contributions/2338/attachments/1435/2311/Liangwen_CHEN_muon_sources_at_HIAF-0425.pdf
https://indico.itp.ac.cn/event/384/contributions/2338/attachments/1435/2311/Liangwen_CHEN_muon_sources_at_HIAF-0425.pdf


HIAF:  GeV Muon beam in 2026?
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