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Introduction

Collaborators: Yoshimasa Hidaka (RIKEN), Jean-Paul Blaizot (Saclay)

Supersymmetry (SUSY) SUSY is broken by matter effect, In models which have approximate

o=pri O ny Z SUSY (Yukawa model, QED/QCD at
O « O high 7), quasi goldstino appears.
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spersion relation (type-I).

Cold atom system can be used as a
experiment station of many-body
system whose experiment is difficult.
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Simulate a system which has SUSY with
Cold atoms!
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RandOm Phase ApprOXimation (RPA) T. Shi, Y. Yu, and C. P. Sun, PRA 81, 011604(R) (2010)

(1) the density correction to the excitation energy. Result
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See the following for the effect of the goldstino spectrum to observable
quantity: T. Shi, Y. Yu, and C. P. Sun, PRA 81, 011604(R) (2010)
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Analogy with magnon in ferromagnet

Goldstino Magnon in ferromagnet
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e goldstino and magnon
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N ferromagnet is valid due to that theorem:
<[Q, p]>= <[m*, m*]>=0 t
<{Q, O'}>=p <[m™, m]>=2mo
0, 0'=m+, m pEm:
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Type-ll dispersion relation of the goldstino can be explained
by using this analogy.

By contrast, quasi goldstino in the Yukawa model, Q
QC

Whether the NG mode is type-| or Il can be
determined by checking the expectation value

of commutator of the conserved charges.
Y. Hidaka, PRL 110, 091601 (2013), H. Watanabe and H. Murayama, PRL 108, 251602 (2012)

Summary

*\\e obtained the expression of dispersion relation and the strength of the goldstino at finite T (at weak coupling, continuum {
limit).
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D has a similar nature to phonon, which is type-| mode.
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e\\e understood the similarity between the dispersion relation of the goldstino and that of the magnon in ferromagnet by using
the fact that the (anti-)commutation relations have the same structure.
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