E%ﬁﬁﬁf%ﬂ%

O RB
hENFERESLURTE
2025. 06. 25



WIMPEE I B S A LK 2 87 52 X E Y [k

DM+DM ~— SM+SM

(a) EHERN (b) FHEHLERM

. Garrett & Duta '('2'01 1) .
i H’é"—f&l%*ﬁ?

Y for Increasing ov |

FRREET 1 IRERET
—.—

\ 4
EEP R

o 3 x 107 ¥ cm¥s 1
(o) ~ S
(2 h ;

o ~ 1035 cm?

1/ o gt
AR

R B Y B A iRiE & |

ol | X WZig .\
WIMP miracle: 55t & (C) =R H‘;V;gjﬂ; /
TERXRERLT(WIMR), ﬁ CEYIoH +
: X WHZ/g ]

10
x=m/T




| =y E3|GN i EISM B | |

PAMELA(Z) CALET(HZ=
e - © JAXA/IA W ‘

TOE (s1)

anti-
coingi-
dence

1
TOE (53) —
calorimeter

scintill. S4

proton antiproton




,";»

& TS

¥ Ees 2 PE(2015-)
» . - LHAASO (2021-) :



- 10-23

10-26

s

EnD 5k

E!?_,E(cmﬂs_)

EE TR

10 103 RE(GeV)
ERET, REFHEMOBLAR, TENBIRIE



—. {in %Ej‘f%f%‘ﬁ?”})"\ll



BYRERMNENES: MO

Counts / (1.42 GeV)

Illrll'l

bossk R P L ke NN Sl et LT YT PN SRR

I||I|IIII|IIII|||II|III-I-|IIII||||I |
%50 300 350 400 450 500 550 600 35 40 45

Photon Energy (GeV) Energy (GeV)

Fermi collaboration 2010




130 GeVER{ULRiE or {USFIRE"?

Reg2 LHOLH.( h}t h —]'"-" 1

{_(1'».

I

Signal counts: 87.6 Lii"’slf:r]
~ p-value=0.36, y2,=22.7/21

Clounts

DS EEL;S Eﬂ.

1

Counts - Model

Bringmann+ 2012; Weniger 2012

>
1y
O
Q
{y
e
wn
frulv}
C
@
=
L

Resid. (o)

_*++“++ t ++ 159% lﬁ;ﬂlyﬁ

P7_REP_CLEAN R16 2D E_=133.0 GeV
ng = 18.0 evts n, =1190.3 evts
=180 Dy=255

Slocal

60 80 1[}0 ‘!20 140 180 180 2(}[} 22[}
Energy (GeV)

Fermi collaboration 2013




43 GeVER{AZRiL ?

PLE
+ HIFLUGCS

—
o
b

[y
Nt

= 43 GeV line
3 clusters
13 clusters x4.0

v
L
w

T
v

o
=
(=}
=
[}
9
W

=2
=
=
~

Ly

=
o
4

W
o

3 clusters

== 13 clusters
Earth limb
Galactic center

E? dN/dE (GeV/cm? /sisr)

N
[&]

-
‘S_
0

T
0

T
£
]
>
v
<
W
ke,
~
P
S

N
W

TS value
e
o

o

10°
Energy (MeV)

Energy (GeV)

FermiZE ZR & EH & I43 GeV B EEREREEL BIEHBRE EEEHREEM, #Bid4o
ZRREE R (Liang et al. 2016) (Shen et al. 2021 ApJ) (Fan et al. 2407.11737)



DAMPEﬁJu%T@‘—z@—zi%ﬁw

: — Ferm LAT acceptance wc éhted | X—)'Y'Y DAMPE 20 2

- —— DAMPE normal incidence
| --- DAMPE 30 deg incidence
) # DAMPE normal beam test

o EENIMLFHIBEE K
(~1%) , DAMPE3R{Z
X0 B S S e v e R A
BERIER, MWHEYER
EXTERREMDESH

excluded regipn |1V

Energy resolution [68% containment]

95% C.L. Upper Limit of {gv)y, (cm?s™1)

—— DAMPE 5.0yr
- == Fermi 5.8yr

8 1 2 P A PR e p—

: : —— DAMPE 5.0yr |
DAMPE 5.0 yr —--- Fermi5.8yr ]

E BEa;gEi_l_E , b =10° or |/ <10°
DAMPE & Jo 32 B3 o
1643 GeV&iZESHY
Hik,

» ]
v

/ \

\ /|

CJ

I

15 1
b ]

E2dN/dE (GeVecm™2s71)
95% C.L. Lower Limit of T, (s)

excluded region

102
E (GeV) my (GeV)




= RO MBS

11



Goodenough & Hooper (2009)
Vitale & Morselli (2009)
Hooper & Goodenough (2011)
Boyarsky et al. (2011)
Hooper & Linden (2011)
Abazajian & Kaplinghat (2012)
Gordon & Macias (2013)
Huang et al. (2013)
Abazajian et al. (2014)
Daylan et al. (2014)

Zhou et al. (2014)

R0 Ge VNS 5B

b (degrees)

b (degrees)

—
L]
-1}
E
1}
-
T
£

! (degrees) | (degrees)

E =300 1000 MeV

1 (degrees)

Hooper & Linden 2011

B e P R

12



R0 Ge VNS 5B

—
ol
—
a
™

- - - Inner slope: |
NFW (v = 1.2) ~=1.2
NFW (y = 1.3)

Point source model

|
EM
—
=

|

'_I
S

SIS gNFW?

EZdN/dE [GeV cm 2 s 1]

— Log parabola
--- Exponential cutoff

=i
=1
@
o
-

£y,
T
0
4
=
=
o]
L
—
1]
]
a
=
:lé

kly
o
by
L
ok
(]
1]
Y
i
=
1]

0.1 0.2 0.3 0.4 0.5 0.6 7 : 10"
distance [deg] E., [GeV]

Gorden & Macias 2013




R0 Ge VNS 5B

—— bb, }“:25.4 ‘

- - —cg, )(z RR.7
ss, X°=24.5
uu,dd, x*=33.1

h"[]l

~

E°F (GeV cm ™

Gordon & Macias

total

10 <Llerg s '<10™

10 <L/erg s7'<10™
107 <L/erg §7'<107

10°

4
IIIIII|

. i
i
iy

.y
i,

.

o
ot
—_
Tl
L

H"'\-\._

=
0

i,

o

=

e

X e

e,

o
'

o

[=]

E (GeV)
ER P ERE
Daylan+ 2016 Yuan & Zhang 2014




R0 Ge VNS 5B

Strong Support for the Millisecond Pulsar Origin of the Galactic
Center GeV Excess

Evidence for Unresolved «v-Ray Point Sources in the Inner Galaxy

VAT~ W

cy R. Slatyer, and Wei Xue

Dark Matter Strikes Back at the Galactic Center
Rebecca K. Leane, Tracy R. Slatyer

Statistical evidence has previously suggested that the Galactic Center GeV Excess (GCE) originates largely from point sources, an
unmodeled source populations on identifying the true origin of the GCE using non-Poissonian template fitting (NPTF) methods. In a
unmodeled sources in the Fermi Bubbles can lead to a dark matter signal being misattributed to point sources by the NPTFE. We disc
real Fermi data, finding that large artificial injected dark matter signals are completely misattributed to point sources. Consequently,
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TABLE IV: DM parameters, y? values, number of free
fit parameters, and significance for the best fits. The
total x? values refer to the fits with (without) DM.

Parameter L=7.17 kpc L=3.44kpc
my (GeV) 132 166
(ev)(10™*%cm’s ™) 0.98 1.71

Yo (200 points) 65.1(73.6) 59.9(65.1)
No. of fit param. 19(17) 19(17)
Ayx? 8.5 5.2
local sig. 2.70 210

Rigidity R[GV]
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