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Motivation of

* Solving strong-CP problem
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Heavy QCD axion @ MuC Peiran Li 5/19/2025



Effective coupling of Axion

X g - Y Ty x ~ .
* GG + co——aWW +c1——aBB  with C3~Cy~C1~1
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Axion mainly couple to gluon.

C1 =C =C3 = 1:
Br(a - gg) » Br(a > WW,ZZ,yy)
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Why muon collider?

* High energy (3,10 TeV):
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radiation from muon decays. 3 linacs, RLA or FFAG, RCS

* Clean background

Expect to have great sensitivity.
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Axion production (@ MuC

* “leading” channel: VBF production  (Similar with ALP studies)
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Axion production (@ MuC

* “leading” channel: VBF production * leading channel: VBS production
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Axion production @ 10 TeV MuC
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* g Increase as S increase
e EFT operator aFF

* Longitudinal W boson €; ~ —
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* J 1Increase as S increase

Ratio of VBS and VBF Narrow-width approximation Without Narrow-width approximation
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Axion search (@ MuC

Standard axion benchmark
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Conclusion

* Heavy QCD axion models can be motivated by strong-CP problem.
* TeV axion can be well explored at MuC with a huge parameter space.

* VBS processes can be very significant, larger than lower order process.
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Backup

* Background
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Muon PDF
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2408.01068

uu = uvwh: o = 0.08 pb (use EVA) uu = puh: o = 0.07 pb
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