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Outline

> Why dark matter? — Covered by other speakers!

> 130 GeV line from the Fermi data — weniger’s talk

> 130 GeV line from DM?
¢ Annihilation

¢ Decay

> Conclusion




Dark matter

< discovered via gravity
by Fritz Zwicky (1933) & Vera Rubin (1970) I
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And ...

< DM accounts for 23% of the total mass-energy of
the Universe.

7 3% DARK ENERGY

\23% DARK MATTER

D o

3.6% INTERGALACTIC GAS
0.4% STARS, ETC.

< For the particle identification, a discovery
via EM, strong or weak probes is needed:
e.g. DM direct detection, production, etc.
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Indirect detection

% Not conclTsi
fully understood.

~ Neutrinos
&

Antiprotons
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Protons
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Importance of y-rays

» y-rays propagate unperturbed and preserve spatial

information about their sources. (cf. e*, p%, ...)
» Efficient S/B discrimination in searches for y-ray signatures.

> Signatures in E, play a major role in DM searches.

(monochromatic and/or continuous y-rays)




NeW Fermi data treatment Weniger’s talk

Bringmann et al, arXiv: 1203.1312

I Xiv: :
> All data collected so far (43 month) Weniger, arXiv: 1204.2797

» Most up-to-date publicly available event selections
» New data-driven algorithm:
= optimized target regions maximizing the signal-to-noise

Reg3 (ULTRACLEAN), E, =129.6 GeV
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130 GeV line from Fermi data

Weniger, arXiv: 1204.2797
> 4.60 (3.20) indication for y-ray excess at E, ~ 130 GeV

(1203.1312: internal bremsstrahlung-like signal,
mp,~150GeV, 4.30/3.10)

Einasto (NFW): mpy = 129.8 & 2.4, GeV
o) or e = (1.27 £ 0.327913) % 10727 ecm®/s (2.27 £ 0.571022 < 10727 em? /s
XX—YY 0.28 0.51

> Reference DM density profiles:
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More eVidence Su & Finkbeiner, arXiv:1206.1616
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Origin of 130 GeV y?

p—



Bergstorm et al,
astro-ph/9712318

MSSM: 2y
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Neutralino in MSSM : Z+ Bergstorm et al,

astro-ph/9712318
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DM annihilation B. Kyae & JCP, arXiv: 1205.4151

» DM is EM neutral

= <0ov>,, . x: one-loop suppressed (not too heavy charged particles)
» <OV>,, ~ 210 cm3/s

= large enough new couplings or resonance
» < 0V herma ~ 3° 10726 cm3/s

= two different interactions to separate < o V>, from < 0 V>4 0mal

How about DM decay?




DM decay B. Kyae & JCP, arXiv: 1205.4151
d(bdec o / dS phalo ) dN dec
dE.,dS 4w 2mDM los. o \ Po dF,

d(I)ann _< 2/ s phalo ) . dNann
dEfde 87T mpwM lo.s. o dEf},

=g

'~ Cx10% sec Ce(0.1,1)

» difficult to determine the detailed spatial distribution of

the signal due to the small # of events




JCP & S.C.Park,

Annihilation vs Decay o,

Spatial distiibution, Anmihilation, NFW{a=1.0, 1.3)
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Fermionic DM decay Garny et al, arXiv: 1011.3786,

B.Kyae & JCP, arXiv: 1205.4151
— Lep = Ypuy” [Q@IEPL + gffPRJ IV, + NA* [QJI\JTPL + gf,PR} Vi
+ Upy (Wi Pr+ yEPR] IS + N [yk PL + yRPr] IE + hec.,

N(ky)

» My >> My
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v(k2) N
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Scalar DM decay

> Cs %FWFW should be extremely suppressed for I"'~1025-29 s,

A >> Mpl or C5 <<1 B.Kyae & JCP, arXiv: 1205.4151

1. D6 Op. (B. Kyae & JCP:1205.4151, Kang et al: 1206.2863)

2. D5 Op. w/ additional suppressions (Jcp &S. C. Park: 1207.4981)




Scalar DM via D6 Op.

B.Kyae & JCP, arXiv: 1205.4151
PDMPDM
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Scalar DM Via D5 Op. JCP & S.C.Park,

arXiv: 1207.4981
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Scalar DM Via D5 Op. 2 JCP & S.C.Park,

arXiv: 1207.4981

» Longevity of @: T'(¢ — fnyyH)_l S TUniverse & 4.34 x 101 sec

—7 My _
m— 1\ < 196X 1077 () for my = 260GeV

> 130 GeV line: Crl ~ C x 10% sec with C € (0.1,1)
(¢ — vgy) ™' &~ 1.52C x 10% GeV ™!

T(6 — arym) : (6 — y7m) s (6 — 77) = 11 s éf

41 x 10713 ( my
1016 GeV

— ) for my = 260GeV
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Result Of D5 Op. case JCP & S.C.Park,

arXiv: 1207.4981

103 Excluded
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Conclusion
» 130 GeV peak (3~4 o) from the Fermi-LAT data?

» <0v>, ~ 21077 cm3/s with mp, =130 GeV

cf. <ov> ~ 310726 ¢cm3/s

thermal

» Decay models are acceptable for DM profiles enhanced

around the GC.
» DM decay? -> [, ~ 102929 s with mp,; ~ 260 GeV

Two sols. -> D6 Op. or D5 Op. W/ additional suppressions.

&Thank you



