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QED Case

_ W. Heisenberg, H. Eu_Ier, Z. Phys. 98, 714 (1936)
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Dark Matter Case
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Dark Matter Case
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Vacuum Magnetic Birefringence
Experiment

arXiv:1705.00495

- OVAL (Observing Vacuum with Laser) experiment

Conventional

Eur. Phys. J. D (2014) 68: 16

- BMV experiment

Eur. Phys. J. C (2016) 76: 24

- PVLAS experiment
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Vacuum Magnetic Birefringence
Experiment

Polarization State: 2 parameters

Elliptically Polarization
polarized Rotation
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Vacuum Magnetic Birefringence
Experiment
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Vacuum Magnetic Birefringence

Experiment — Conventional, /DM
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Vacuum Magnetic Birefringence
Experiment — New Set Up, ¥ DM only
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Summary

1. We considered Parity Violated Dark Matter Model, and
calculated light-by-light scattering effective Lagrangian

We focus on Vacuum Magnetic Birefringence Experiment to
probe the dark sector.

2. We propose new polarization state and the ring
resonator in stead of the usual Fabry-Perot resonator to

measure the Parity violated term
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QED Case
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Dark Matter Model
SM + U'(1)y, + 1 Complex Scalar
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Dark Matter Model - g1Y.

1 , ,
Elnixing — 5 '772»23/ (EQBMB'LL - QgBﬂB M + B:LB ,u,)

mass diagonalization@

1 ‘ 2
2 92 2/ 9 92 9 91 92
mz:)>=0. (msz)" = —-v + + & mp)°. and
2 /

2 2 2 Yo —
mqa )" = (mp 1+ ¢ = .
( B ) ( B ) < g% n g% _ o/)

- g A3 L+ 9o B q

R+ _5\/9%+g§

We assume € << ].

20



mpr = giYZUs - glys

Dark Matter Model - g1Y.

1 , ,
Elnixing — 5 '772»23/ (EQBMB'LL - QgBﬂB M + B:LB ,u,)

mass diagonalization@

1 ‘ 2
2 92 2/ 9 92 9 91 92
mz:)>=0. (msz)" = —-v + + & mp)°. and
2 /

2 2 2 Yo —
mqa )" = (mp 1+ ¢ = .
( B ) ( B ) < g% n g% _ o/)

- g A3 L+ 9o B q

R+ _5\/9%+g§

We assume € << ].

21



Vacuum Magnetic Birefringence
Experiment
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Vacuum Magnetic Birefringence
Experiment
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Vacuum Magnetic Birefringence
Exp?fsment
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