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Our task:

Imagine that the positron flux is measured with 10 % accuracy up to 5 TeV. A
cut-off is measured with an exponential feature, whose characteristic energy is
2TeV. Is that measurement sufficient to distinguish between a annihilating dark
matter origin and a remnant star source? Would other measurements be helpful in

the discrimination analysis?
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Marrocchesi, ISAPP 2017 Texel
m AMS-02: e* flux measured up to ~ 600 GeV
B¢ ~E 29 for E <31.8GeV (~ E~27 for E > 49.3 GeV)
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m Upcoming data up to (10 TeV) by

DAMPE and CALET (et +¢7)
arXiv:1706.08453 [astro-ph.IM]

Nucl. Instrum. Meth. A 692, 240 (2012)

m To reach 10% accuracy, et /p
discrimination power at (9(10°)
needed

m Potential scenario: e™ excess with
cutoff at O(1 TeV) measured

——Fit to AMS-02 data
---S ent (Ibarra+2014)
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Positron cosmic rays propagation

W=

Source:

The Position where the positrons are
injected. This process is well defined
through the source term, Q, in the
diffusion equation which has the
information about all the
characteristics of the source

Dark Matter halo expressed
through the dark matter density
profile, among them Isothermal,
Einasto or Navarro Frenck White

Transport of particles along
the galaxy whese principal
mechanism are diffusion,
reacceleration, advection, radiative
losses or spallation

Point of observation
The initial spectra is
modiffied when cosmic
rays reach the Earth.
Experiment such as AMS,
PAMELA or HEAT measure
the flux of positron/
electron or the positron
fraction at this point




Pulsar wind nebula (PWN): Dark Matter (DM):
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Pulsar wind nebula (PWN):

Monogem pulsar wind nebulae, ;= 0.3

- y=18,E =10TeV
——Fit to AMS-02 data
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m Single PWN sufficient to describe
spectrum

Dark Matter (DM):
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m Fluxes from Cirelli et al.
(PPPC 4 DM ID)
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Pulsar wind nebula (PWN):

nogem pulsar wind nebulae, =0.3
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m Single PWN sufficient to describe
spectrum

Dark Matter (DM):

mihilation positron spectra
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m DM annihilation on its own cannot
describe spectrum
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m Check for compatibility of extracted DM properties with other measurements

m Measure 7-rays from inverse Compton (IC) scattering and synchrotron
radiation

m Look at other potential DM annihilation channels

m Search for possible anisotropies from PWN or dense DM clumps
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EDMDM - W W™ gyuv=510"2% cm’/s B
[ NEW Profile Mpy = 10 TeV ]
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Nucl. Phys. B 821 (2009) 399
m Observed diffuse IC emission from nearby PWN

m Consistent with production efficiency < 50 %
arXiv:1702.08436 [astro-ph.HE]
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—  Sources contribution from number counts

— W, My, =10 GeV, model A
b-B, M, =100 GeV , b£=20, model A
Wi, M, =25 GeV, model B

- Best-fit power-law of the excess

Wy ov=3 107 em'fs

S,

m 0 |

10 10
v [GHz]

Phys. Rev. Lett. 107 (2011) 271302

m Example: ARCADE 2 measurement of isotropic radio emission excess

m DM interpretation ruled out when combining with AMS e* data

Phys. Rev. D 90 (2014) no.12, 127302
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—— MW Center: Gomez-Vargas+ (2013)
—— dSphs: Ackermann+ (2015) 1
—— Unid. Sat.: Bertoni+ (2015)
—— Virgo: Ackermann+ (2015)
—— Isotropic: Ajello+ (2015)

T T
MW Halo: Ackermann+ (2013)

X-Correl.: Cuoco+ (2015)
APS: Gomez-Vargas+ (2013)

Réic Cross Section

3 (Steigman+ 2012) 7
Daylan-+ (2014) Calore+ (2014)
—— Gordon & Macias (2013) —— Aba 1+ (2014)
bb Il Il Il
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Phys. Rept. 636 (2016) 1
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Monogem - case 4 ! o
107 b Geminga - case 4 iy e
3 Monogem 27 band - case 4 ¥ ¥
Y Fermi-LAT (2010)
vy

1(;‘ 1(;2 1(;3
E,lGeV]
JCAP 1701 (2017) no.01, 006

m Experiments like FermiLAT sensitive to arrival direction of cosmic rays
m Searching for anisotropy to confirm PWN interpretation

m Observed anisotropy would rule out DM interpretation
JCAP 1502 (2015) no.02, 043
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m e’ production in astrophysical sources rules out DM as sole source

m e¢" spectrum alone insufficient to determine relative contributions from DM
and PWN

m Other messengers needed to discriminate between both cases
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