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Dark Sector
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S. Baek, N.G. Deshpande, X.-G. He, P. Ko (2001)
M. Escudero, D. Hooper, G. Krnjaic, M. Pierre (2019)

* Muon anomalous magnetic moment (g-2)

* Hubble tension (Nosr 2 B A 5. STEICIEEATE 2 W)
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Visible decay search
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e+ bunch
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U(1), @ Lepton Beam Dump
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U(1), @ ILC e* Beam Dump
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U(1), @ Muon Beam Dump

T. Moroi, AN (2022)

C. Cesarotti, S. Homiller, R. K. Mishra, M. Reece (2022)

C. Cesarotti, R. Gambhir (2023)
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B DX E. Izaguirre, G. Krnjaic, P. Schuster, N. Toro (2013)
K. Asai, S. lwamoto, M. Perelstein, Y. Sakaki, D. Ueda (2023)
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) X — VR —DEHZEFR TOEE (electron recoil) = B & 5
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* recoil energy threshold : E,;,;,, = 1 GeV



DM search at ILC-BDX

K. Asai, S. lwamoto, M. Perelstein, Y. Sakaki, D. Ueda (2023)
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Missing energy/momentum approach
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e beam dump experiment
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Model

Pseudo-Dirac DM

Introducing U (1), gauge symmetry and two Weyl fermion, which has the
opposite charge under U(1). At low-energy scale, U(1), is assumed to be
broken.

LD mpE + smae (i +E6)

Assuming mp > my,, the mass eigenstate y; , is almost Dirac, but these are
Majorana particle if we take into account the mass difference:
A == mz - m1 == ZmM

In this case, U(1)p current is
Jy = ixav*x1 + h.c.

At ILC beam dumps, the production process is
e+ X->A > yix,

Since y, is slightly heavier than y;, x, is unstable and the lifetime depends on the
mass difference, A.

>< In the following, dark photon is assumed to be heavier than y, m,» = 3m,,.



