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Motivations Dark Matter Induced v-Ray

Recently, several analysis showed that there are The general differential flux of v-ray from selt-conjugate DM annihilation is given by
GeV ~-ray excesses from galactic center (GC),
which can be interpreted as indications from -
(/
dark matter annihilations. d2 @7 dN <O' ’U>i
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Although it is a first step to consider the case
that a pair of DM goes to two SM particles di-
rectly, from model building side, it is more nat-
ural to additional Higgs boson |1, 2, 3|.
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Theoretical Framework 00

We shall consider the following annihilation N | ) 50

. few p/p, d/ :
channel for Self—conjugate DM X, raleon P de L oo a1 | ' 5 10

f(degree)
X +X — Hy + Hy, {followed by

Hy — SM + SM(+SM). CCW above is referred to the paper [4].
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Here Ho denotes the dark Higgs, distinguishing .

it from the SM-like Higgs H; with My, ~ 125 Numerical Results

GeV. Hs can decay into SM particles through
its small mixing with H;.

} Dark Higgs is very generic in dark matter models Y2 (Mx, My, , (ov)) = Z (i — 1) 27;_3'1 i — fi),

with dark gauge symmetries, for example, a real

scalar DM X and a complex scalar ® can have [
the following interactions, where 11; and f; are the predicted and measured fluxes in the i-th energy bin respectively, and X is the

8 24 x 24 covariance matrix. We take the numerical values for f; and ¥ from CCW [4|. Minimizing the
LD AxX?0T® — \yg®T®HH, x° against f; with respect to Mx, My, and (ov) gives the best-fit points, and then two-dimensional
lo, 20 and 30 contours are defined at Ax? = x? — x2,., = 2.3, 6.2 and 11.8, respectively.

We use the y? function to find out the favored parameter space,
1,]

where H is the SM Higgs doublet. After sym- |
metry breaking, 0 0 D B L AN T S A U
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two neutral scalars h and ¢ mix with each other,
resulting in two mass eigenstates H; and H
with

Hy \ [ cosa —sina h . | | | 12 . i )
H> SN COS (v O ) R 3 . . . | .
1 el v Ty~ ——— O O||||||||||||||||:||||||||||||

50 100 150 200 50100150 200 20 40 60 80 100 120 140 20
Mx[GeV] Mx[GeV] My [GeV]

(@)
s
e
S
(@)

| —
T 1 T T T T 1 T T T

<ov>[x10"%%cm3/s]
N D
" " " ] " " " ] "
N N
<o v>[x10"?°cm?3/s]
N

H
(-
(-
<o v>[x10"%°cm?3/s]

2 2 2 2
1
o
N
‘n
~."‘
> ‘~
0’.
‘~.~
S

Effective operators are X?HZ for scalar DM,

| X~ X H3 for fermion or X, X" H3 for vector.
, : The best-fit parameter points and their associated x2 . and p-value:

_

Summary . Channels Best-fit parameters

. XX — HyHs Mx ~ 95.0GeV, My, ~ 86.7GeV
We have explored a possibility that the GeV § (with Mg, # My) (0v) ~ 4.0 x 10~26cm? /s

scale y-ray excess from the GC is due to DM | XX = H,H, M~ ~ 97.1GoV
annihilation into a pair of dark Higgs which de- (with My, = My) (ov) ~ 4.2 X 1.0—26 cm? /s
2 - _— °

cays into the SM particles through its mixing Y o 0.7 Ve ~ 125GV
with the SM Higgs boson. We find the best-fit (with My — i251(}eV) (o0) :)g.f)_x 1()_266cm3/s

XX — bb Mx ~ 49.4GeV
(ov) ~ 1.75 x 10%°cm? /s

MX ~ 950G€V,

My, ~ 86.7GeV,
(ov) ~ 4.0 X 1026 cm3 /s. An ultraviolet complete model [3]:

L= —EXWXW + (D, @) (D'®) — A\ (PTD — v?p/z)2 — Aoy (®T® —0v3/2) (HTH — v} /2).
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