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Dark matter interpretation on cosmic-ray anomalies

Dark Matter 2nnihilates ;. the halo to
or decays a place

positrons  \vhijch are detected by PAMELA/ATIC/Fermi...

some particles an experiment
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Our Goals:

® To propose a model as simple as possible to
resolve cosmic-ray anomalies

® To understand small neutrino masses
® To achieve leptogenesis
® To escape constraints from Gamma-ray data

® To have some LHC signatures
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New particles are odd under Z2 symmetry
The new Majorana mass term and Yukawa couplings can be written as

where L is the lepton doublet and ¢, & are the flavor indexes. We consider the mass

spectrum My < My < M,,.
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where M3 = M3 — M$ is the DM lepton mass splitting and M = M, [y with y = |yu|.
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The total electron and positron fluxes are
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The DM component of the primary electron/positron flux is given by

M3, /(2M3)
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TABLE I: Coefficients of the approximate positron Green function of the NFW halo profile and

the diffusion parameter 4 for the propagation models of M1, MED and M2, respectively.
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The DM component of the primary electron/positron flux is given by

TABLE I:

&PM(E) =
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Coeflicients of the approximate positron Green function of the NFW halo profile and

the diffusion parameter 6 for the propagation models of M1, MED and M2, respectively.

Model| & a b
M1 | 046 | —0.9809 | —1.1456

MED | 0.70 | —1.0203 | —1.4493
M2 | 0.55 0.9716 10.012

12

=]

o
T

—

L

o
T

v) (GeVim~3s7'sr7 1)

¢

YD, + D
=
S

(Updated with Fermi)

ATIC

10

100 200
E (GeV)

20 50

500

1000 2000

M1
MED
M?2

98.2 TeV, M = 100 TeY) M =3 x 10 GeV

107" s < 7 S10% s
3 bOdy M. 1/(2M2)

two-body decays
(DM mass)/2

050

020

+9,4)
o
—
o
1

@
o
5
A

)
e

002

001

- . =

100 200

E (GeV)

500

1000

2000



050}
300 - PPB o

ATIC 0.20¢

200} S |l <
— - - . = 0.10F
. : ‘ ] + i

ek e &
150 "!_299_9:,‘.‘. - AR R R

) (GeVim~ 2357 sr7))

Fermi e | N\ =

o e ;
+ 100} " 1 &
R 002F

3.0

001F

/

€ 005p” o ¢

10 20 50 100 200 500 1000 2000
E (GeV)

20 50 100 200 500 1000 2000

E (GeV)

Ty 10208, :\[1 =10 Cr(‘.\"r, .\[2 =15 TeVER— — — — —— M =4 x 10" GeV

MED propagation

M = 4.5 x 10'® GeV
- M =5 x 10" GeV




050 .

§

~C
=C
oo

ATIC 020} PAMELA -~ — | -

12
Q
o

)

150

100

1;1 l:.((l)( + (l)e. ) ((_.R‘\":’"—:\—] \.'.‘1)

50 100 200 500 1000 2000
E (GeV)

500 1000 2000

Ty v 10268, :\[1 VI — — — — —— M =4 x 10" GeV
M =45 x 10" GeV
—————— M =5 x 10*° GeV

MED propdgation

&= ATIC and PAMELA can be fitted well simultaneously



030 F
= 300} PPB
ATIC 020} PAMELA
'L 200 5
- | € 0.10} e
3 150} Tt 3 O . 4 - \
~ Fermi - N € 005p® o« ° n
.e’:.. = ":-
+ 100 S
g 0.02} R
.:\.‘:/ " A\\\
- o iy 001}
\
1 1 1 1 1 1 \f‘ 1 1 1 1 1 1
10 20 50 100 500 1000 2000 50 100 200 500 1000 2000
E (GeV E (GeV)

Tg N 10208, J[l =10
M]

S

eV, My = 1.5 TeV
M =45 x 10!° GeV

D propagatipn

— ———— M =5 x 10" GeV

ATIC and PAMELA can be fitted well simultaneously
BUT Fermi and PAMELA canNOT



A dark matter model with realistic | patice| ¢| 4| N[ ¥
neutrino masses and leptogenesis: (z\ |-+ -] +
Chen, CQG and Zhuridov, JCAP 0910, 001 (2009), \z} ] 4] o

arXiv:0906.1646 [hep-ph] —
M, M T
’\T(\ + — \T(\—i—u”L N, +y,LinN H.c.,

a—i




A dark matter model with realistic

neutrino masses and leptogenesis:

Chen, CQG and Zhuridov, JCAP 0910, 001 (2009),
arXiv:0906.1646 [hep-ph]
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A dark matter model with realistic

neutrino masses and leptogenesis:

Chen, CQG and Zhuridov, JCAP 0910, 001 (2009),
arXiv:0906.1646 [hep-ph]
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DM decays: / )
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DM decays:
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&= Fit Fermi and PAMELA well if the muon effect is large
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Summary

e A simple model with three-body DM decays:
( Mpn>1.5 TeV, 1om<1026s )

which fits the ATIC and PAMELA data well.

e An extended model with

small neutrino masses + leptogenesis,
can fit both Fermi and PAMELA with
the muon effect.
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