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Belle II
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Example: Axion

Introduce new 𝑼 𝟏 𝑷𝑸 symmetry anomalous under QCD:

  ℒ = ⋯ + ҧ𝜃
𝑔2

32𝜋2 𝐺𝜇𝜈
෩G𝜇𝜈 +

1

2
𝜕𝜇𝑎

2
+

𝑔2

32𝜋2

𝑎

𝑓𝑎
𝐺𝜇𝜈

෩G𝜇𝜈

 Veff 𝑎 ∼ 𝑚𝜋
2 𝑓𝜋

2 1 − cos ҧ𝜃 +
𝑎

𝑓𝑎

As a result:
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≈ 𝟎 ⇒ The Strong CP problem is solved!
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𝒇𝒂
 ⇒ QCD axion is very light!
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Bounds on axion
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Bounds on axion

J. Jaeckel and M. Spannowsky, 
Phys. Lett. B 753 (2016) 482-487
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Evgueni Goudzovski Et al, Rept.Prog.Phys. 86 (2023) 1, 016201

Axion at Light Meson Experiments and LHC

Starts at 50 GeV

A. Mariotti, D.Redigolo, F. Sala, K. Tobioka, 
Phys.Lett.B783 (2018) 13-18
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Axion and B physics

B physics

1. 𝑀𝐵 ≈ 5 GeV
2. Huge statistics (BABAR, 
BELLE, LHCb, BELLE II)
3. Relatively clean 
production channel

𝑩 → 𝑲𝒂

Calculation done in: S. Chakraborty, M. Kraus, V. L., T. Okui, and K. Tobioka, 
Phys.Rev.D 104 (2021) 5, 055036
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S. Chakraborty, M. Kraus, V. L., T. Okui, and K. 
Tobioka, Phys.Rev.D 104 (2021) 5, 055036

Phenomenology
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E. Bertholet, S. Chakraborty, V. L., T. Okui, A. Soffer, 
and K. Tobioka, Phys.Rev.D 105 (2022)7, L071701
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Thank you for your attention!
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