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Motivation 

Muon collider

● Clean
● High energy
● Technology immature
● High cost
● Cost: ~9B$ (in LHC tunnel)

Electron collider

● Clean
● High synchrotron radiation
● Cost: ~4B$

Electron-muon collider

● Clean
● High energy
● High luminosity
● Defected detection efficiency
● Cost: ~0.1 to a few B$ 

(corresponding to different stages)
Meng Lu, Qiang Li et al. 
Adv.High Energy Phys. 2021 (2021), 2010.15144
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Integrated luminosity per energy
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K. Long, D. Lucchesi, M. Palmer, N. Pastrone, D. 
Schulte  et al.
Nature Phys. 17 (2021) 3, 289-292
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Detection efficiency
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SM precision measurement
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HWW measurement

14k

54k

e+e- Circ

ILC

μ+μ- Collider

e±μ∓ Collider w/ Ee=100 GeV

e±μ∓ Collider w/ Eμ=2000 GeV

0 200 400 600 800 1000 1200 1400 1600 1800 2000
0

1

2

3

4

Ee/μ (GeV)

ℒ
(a
b-
1 /
Tw
h
)

Electron-muon
 colliderILC

FCC-ee

(b)

1.0%

0.4%

0.2%

0.1 0.2 0.5
0.1

0.5

1

5

10

Ee[TeV]

E
μ
[T
eV

]

δghWW /ghWW

HVV accuracy at 
CEPC and FCC-
ee: about 1%.

J. Tian and K. Fujii, 
Nucl.Part. Phys. Proc. 273-275, 826 (2016)
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New physics 
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LNV & LFV
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ATLAS Collaboration (2022)

Precious constraint:
By decay process
 

Lepton number violating(LNV) interaction

Lepton flavor violating(LFV) interaction

Precious constraint:

Rodolfo A. Diaz, R. Martinez, Carlos E. 
Sandoval 
e-Print: hep-ph/0311201
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Constraint on triple gauge couplings
G. Gounaris,J.L. Kneur,D. Zeppenfeld, Z. Ajaltouni, A. Arhrib et al., 
hep-ph/9601233

https://inspirehep.net/authors/1007839
https://inspirehep.net/authors/1002573
https://inspirehep.net/authors/982255
https://inspirehep.net/authors/1018816
https://inspirehep.net/authors/1019785
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Comparison with ILC and CEPC
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What’s more

 
● WW scattering

● Lepto-quark induced operators

● Higgs self-interaction

● Higgs anomalous coupling

● Leptophilic dark matter

● Weinberg operator

● …...
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Summary 

● Asymmetric energy configuration

● High luminosity, SM precision measurement 

● High energy, NP searching

● Non-zero initial lepton number, LNV & LFV searching

Thanks for your attention!
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Backup 
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Total project cost

Vladimir Shiltsev
,1705.02011

10B$ for super conducting(SC) radio frequency(RF)
8B$ for normal conducting(NC) RF
2B$ for SC magnets
1B$ for NC magnets

https://inspirehep.net/authors/988978
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Higgs physics



11/09/22 16



11/09/22 17



signal



signal

background



signal

background



signal

background


	幻灯片 1
	幻灯片 2
	幻灯片 3
	幻灯片 4
	幻灯片 5
	幻灯片 6
	幻灯片 7
	幻灯片 8
	幻灯片 9
	幻灯片 10
	幻灯片 11
	幻灯片 12
	幻灯片 13
	幻灯片 14
	幻灯片 15
	幻灯片 16
	幻灯片 17
	幻灯片 18
	幻灯片 19
	幻灯片 20
	幻灯片 21

