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positron fraction antiprotons electrons + positrons
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Are these signals of Dark Matter?

YES: few TeV, leptophilic DM
with huge (ov) ~ 1072° cm? /sec



positron fraction antiprotons electrons + positrons
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Are these signals of Dark Matter?

YES: few TeV, leptophilic DM
with huge (ov) ~ 1072° cm? /sec

a formidable ‘background’ for future searches



Indirect Detection
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v from DM annihilations in galactic center
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typically sub-TeV energies



Indirect Detection

~+ from DM annihilations in Sagittarius Dwarf
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Indirect Detection

radio-waves from synchrotron radiation of ¢ in GC

Galactic Bulge Norma Arm -
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Sagittarius Arm ' : ' Local Arm
Sun .



radio-waves from synchrotron radiation of in GC

Galactic Bulge Norma Arm
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"'---...______._.Eqllip‘dﬂ-iﬁUH B (energy in B ~ kinetic energy)

Sagittarius Arm 107

- compute the population of ¢ !
from DM annihilations in the GC |

- compute the synchrotron emitted power
for different configurations of galactic /5

(assuming ‘scrambled’ B; in principle, directionality
could focus emission, lift bounds by O(some))

constant B



Indirect Detection

7 from Inverse Compton on ¢ in halo
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- upscatter of CMB, infrared and starlight photons on energetic ¢~
- probes regions outside of Galactic Center
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HESS has detected 7y-ray
emission from Gal Center
and Gal Ridge. The DM signal

must not excede that.
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HESS has detected 7y-ray
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HESS has detected 7y-ray 4
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HESS has detected 7y-ray
emission from Gal Center
and Gal Ridge. The DM signal
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HESS has detected 7y-ray
emission from Gal Center
and Gal Ridge. The DM signal

must not excede that.

Galactic latitude b (deg)

Moreover: no detection from
Sgr dSph => upper bound.

a) M = 10 TeV into W*W~, Galactic Center b) M = 1TeV into u~ u*, Galactic Ridge
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DM DM - u*u~, NFW profile
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DM DM - e e, NFW profile ) DM DM - u*u~, NFW profile DM DM - 717, NFW profile
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DM DM — u™ u~, isothermal profile DM DM - 7717, isothermal profile

107

._.

<
(o]
(g%

1

1
v in cm- fsec

v in cm” fsec

107

DM mass in GeV

DM DM - 11, isothermal profile

T T T T T RER T T_T=rr1r1T

10~

1
ov incm fsec

v in cm fsec

ov in em’ fsec

._.

<
k2
s

10° 10° 10°
DM mass in GeV DM mass in GeV DM mass in GeV

...not-too-steep profile needed.




DM DM — u™ u~, isothermal profile DM DM - 7717, isothermal profile
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...not-too-steep profile needed.

Or: take different boosts here (at Earth, for e") than there (at GC for gammas).
Or: take ad hoc DM profiles (truncated at 100 pc, with central void..., after all we don’t know).




FERMI has measured diffuse  amemmmmeal
7y-ray emission. The DM signal TP S
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DM DM — uu, Einasto profile
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FERMI 10 — 20
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Einasto profile DM DM - uu, Einasto profile DM DM - 77, Einasto profile
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DM particle
annihilations
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DM particles that fit o243

PAMELA+FERMI+HESS > 1024emds
produoe - no DM ann
free electrons




DM DM - 71, Einasto profile

DM particles that fit
PAMELA+FERMI+HESS
produce too many

free electrons:

bounds on optical depth

of the Universe violated
T =0.084 £+ 0.016 (WMAP-5yr)
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DM DM - 71, Einasto profile

DM particles that fit
PAMELA+FERMI+HESS
produce too many

free electrons:

bounds on optical depth

of the Universe violated
T =0.084 £+ 0.016 (WMAP-5yr)
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Starts constraining
even thermal DM!
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Similar conclusion
from global CMB fits

Ruled out by WMAP5

1 XDM p*i" 2500 GeV, BF = 2300
2 u*u" 1500 GeV, BF = 1100

3 XDM p*i” 2500 GeV, BF = 1000
4 XDM e'e” 1000 GeV, BF = 300
5 XDM 4:4:1 1000 GeV, BF = 420

Planck 6 e'e” 700 GeV, BF = 220

forecast 7 w1500 GeV, BF = 560
8 XDM 1:1:2 1500 GeV, BF = 400

9 XDM u'ii” 400 GeV, BF = 110
10 u'i 250 GeV, BF = 81

11 WW™200 GeV, BF = 66

12 XDM e*e™ 150 GeV, BF = 16
13 e*e™100 GeV, BF = 10
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Galli, Iocco, Bertone, Melchiorri, PRD 80 (2009)
Slatyer, Padmanabahn, Finkbeiner, PRD 80 (2009)




Models with large DM annihilation cross section are popular.

Gamma ray constraints are severe:

- all cases excluded except:
DM DM — put ™
and
galactic Isothermal profile (disfavored by N-body)

- in which case FERMI may soon see a spectacular signal

Cosmological constraints are even more severe:

- all cases excluded (albeit barely)

- starts to probe even thermal DM



