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» Thermal freeze-out scenario is one of the most attractive scenarios for the Heavy EW interacting DM — Sommerfeld effect (SE) must be
production of Dark Matter (DM) in the early Universe. taken into account.[Hisano, Matsumoto, Nojiri and Saito (2005)]
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» Indirect detection sensitive to DM with O(1-100) TeV mass EW - EW
le.g. MAGIC Collaboration (2023), H.E.S.S. Collaboration (2018)]
» v, ~ O(1) matches the relic abundance for mpy = O(10) TeV. X | S d
» DM model with QCD-like gauge theory is a natural choice. EW interactions also affect final two-body states in forbidden channels
— Composite DM Model — SE in final states [Cui and Luo (2021)]
Composite DM Model Toy Model
3-flavors of vector-like fermions ¢ (dark quark), ¢ (anti-dark quark) and the We consider yxy — 77 via interaction terms w/o derivative:
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» v is stable because of G-parity : U — U’ G -V, (1) Py 1; (r) = 0
» 7 decays to EW gauge bosons via WZW term. | 2pdr? 2hbr_
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Previous Work [Abe, Sato and TY, JHEP 09(2024)] V. (r) = 9B —A+2A =32B |, wur)= | vt
Sources of dark pion mass 0 ~3v2B 0 Yn(7)
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» Dark quark rT1a§s. M ~ m¢Ad O e, L
> SU(2)w radiative correction: dm3 ~ C*(R)ayy A3 =TT ¢ = ¢
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» EW symmetry breaking: A = mg — my ~ Q awmyy sin® 2 ~ O(100) MeV Amplitude w/ SE factor : M ~ w;(O>MLO¢7T(O)
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Forbidden channels [Abe, Sato and TY (2024)] m,=20 TeV, m,=20.6 TeV
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Glay contour indicates DM mass m,. Chiral Lagrangian is valid for m,; < Ay
Forbidden channels can determine the DM abundance. » Adding interaction terms w/ derivative.

» Comparing w/ the current constraints from indirect detection
experiments.
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