Phase Transitions in Twin Higgs Models
H PN P2019 Kohei Fujikura!, Kohei Kamada?, Yuichiro Nakai3, Masahide Yamaguchi’ [a rXiV: 18 10.00574]

{Department of Physics, Tokyo Institute of Technology, 2-12-1 Ookayama, Meguro-ku, Tokyo 152- 8551, Japan?
Research Center for the Early Universe (RESCEU), Graduate School of Science, The University of Tokyo, Tokyo 113-0033, Japan?,
Department of Physics and Astronomy, Rutgers University, Piscataway, NJ 08854, USA3}

Motivation Twin Higgs Model

Electroweak (Little) Hierarchy proble SM Higgs is considered as pseudo-Nambu-Goldstone Boson.
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R bare : U(4) symmetry is spontaneously broken to U(3).
miR <L dm;  Why? 7 NG-bosons appear (4 of them are identified with SM-like Higgs)

SUSY and Composite Higgs provide solution
D = Twin Zy Symmetry
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Twin Higgs provides solution
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Higgs potential Set up and effective potential
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These quartic terms generate the

We consider the case (1) and analyze the U(4) breaking phase transition.

SM-like Higgs mass " : .
&8 T'a(): critical temperatures of EW (twin EW) electroweak phase transition

To realize adequate EWSB, following conditions must be satisfied. Thermal mass
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GW from a first-order phase transition Result
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We (numerically) calculate the decay rate and found the following statement.
T > TC T = TC

small A\ - /K Large latent heat density and long-duration large Qaw

large A — /K Small latent heat density and short-duration small QGW

There are three sources of the GWs. MsTcE =0 ("1f2 0.05)
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Efficiency factor: K ¢~ " (Newton const.) U(4) breaking phase transition with light twin stop is first order.

o HN2°1 / Lo 2 3 Large latent heat and long-duration However, GW amplitude cannot be detected by DECIGO and BBO.
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