A Radiative Neutrino Mass Model with Semi-annihilating Boosted Dark Matter
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» Thermal freeze-out mechanism via y y — SM particles is one of Ly, eh
well-motivated scenarios for dark matter (DM) production. SU(2) ;. o 1
* Once dark sectors are non-minimally extended, DM particles can U(l)y _1/2 |
be boosted in final states via y ¥y — yé, y Y ¥ — xx €tc. U(1) " "
_ _ L)L T
- Such boosted DM (BDM) is o2 (ov) =10"em’s™! ,
. . . cMB Residual Zs 0 0
an interesting signal of non e .
minimal dark sectors. —— Spin 1/2 1/2
c0, 2 0(107%%) cm? is needed 107 [ ] | _ (yo)ij — _
for BDM detection (xx — Xv). ¢ 10 B ! - * L2 —=(yy)ia¥;PLLq > XUiPLy;— (ys)iZaf i Pry; + h.c.
- Question: How can we build =, s ; ’ A X (X))
o 1077 © ‘ ~ ¥ T, AT, 3 H | H
a concrete model? . VO (Hmx' + 312 X +he. <_|_> v : v <_|_>
_ 1077} . \ /
* Possible ways: | ) * Mass eigenstates: (s, /) and (¢, @) . & '!‘ I
. 10-37 | RO S ¢ V7 | ~<
Radla’[IVf ¥ Mass mocljael\l/f = \ v\ ([cosa —sina) (¢ nY ’, Y X \‘ nV
= coupling betwe.en an_d Vo0 By sy e O sina cosa |\ @ Ve | W : v ”
= Natural to obtain y y — yv my, [GeV] > -
. T
(Boost factor: E,/m, = 1.25) o | _(cost —smb) (s MYy L an
hsm sinf cos6 |\ h My (47)* SIN" 204, (X)
‘Constraints and thermal relic abundance of DM () = 1075 meV
2
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» Mass hierarchy assumption: m; > 1.4m,, 10 0 : :
« Two main channels (¢: DM): g — yv, Yy — vv 101 *2x1077 eV < (m, )ighest S 7x 107 eV for NO
b P R oL a : |
\K:/X‘/ \ ! X é H0 10-6 E% OvBp decay limit (90% CL), smallest NME
T ¥k N 10-3 e
/\ \\ 77 I —8
¢ U, w U, w U, o 10
Y Vo 1 Ve 107
\'/ ' / 105 L sina = 0.1 1010
Y7 7’ 0-® 102 10 100 o 10k
_/A/'\ // m {GGV}
W vB W V8 Red: yy — yv is dominant Blue: yy — vv is dominant 10

Yy — v is enhanced if m,, ~ 2my.
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‘Summary

0 0 ‘ D;(;'Bynf/t:e" 107 |In this work, we embedded BDM in the
10-30 | framework of a radiative neutrino mass
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-BDM can be searched for 20 MeV < m, < 50 MeV = ' | with BDM detection.
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