Multi-Boson Production to Test Muon-Higgs
Interactions at Muon Colliders

Keping Xie

Department of Physics and Astronomy,
Michigan State University, M| 48824, USA

Inaugural US Muon Collider Meeting
August 9, 2024

With T. Han, Y. Ma
W. Kilian, N. Kreher, J. Reuter, T. Striegl, 2108.05362
+ E. Celada, F. Maltoni, D. Pagani, 2312.13082

1/4



Muon-Higgs Interactions in the EFT

@ We still have BSM room for
muon-Higgs interactions.
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@ K scheme: y, = KﬂyEM
o Linear SMEFT
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+Multi—bo+son Prqdyction to Measure Muon Yukawa

w W W Wt wt

we C [2108.05362]
we o~ - w- i i i i
Tt~ H RN 0
R S AN 10%F pwrum - WWH

u wlvowe Ho oy H Vs =10 TeV

=
10° e
—Wtw-z P =107t
WrW-H Annihilation »yBE 4 = 1o __No cut
10'f—2z22 § --M;p > 0.8y/s
—ZZH = . ()0 > 10° —Fu= 0
10! —ZHH S0 e (H)AR > 04—k,
= —_HHH 3 . 0
= [
1073 L L 1
. 0 2 4 6 8 10
10°° M;p [TeV]
1077
v Vs [Gev) = |
s [Ge - 5
0.5} S = 75

@ Annihilation vs Vector-Boson Fusion
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@ The y, deviation (e.g., K, =0) = —s=5

. o . . 0.1 —8=2

introduces anomalous annihilation. 5 —oHH
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@ VBEF is our background, which can be e WWH B> 10°
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singled out with kinematics. 002f 272 -
@ We can measure Ak (including sign)  *"' 6 0 11 30
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up to 10% at a 10 TeV muon collider.
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Multi-Higgs coupling in SMEFT and HEFT
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@ The hyper coupling can directly 2 m, o
contribute to multiple Higgs SOl ‘
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