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Introduction

How is it possible to get different results using the same data?
What are the differences?
Who's right who's wrong?

Boudard, Cirelli, Giesen, Salati
1 4[P5222%

Bringmann, Vollmann, Weniger
1406.6027

Constraints from antiproton flux
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(losmic ray propagation

Master equation:
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Diffusion term: b.. = D,s™ (p%) Reacceleration: Pw = 3550551 — 5D,

Diffusion zone: [




Main antiproton SOUrces

+ Secondaries: spallation of cosmic ray (CR) protons on
the galactic disk

pcr+ Hispy > p+ X

<+ Primaries: DM annihilation in the halo

DM DM — prim prim — ... = D

DM density [GeV/cm®]

radius [kpc]



L.ow energy challenges (E< 10 GeV)

+ Tertiaries: Inelastic (but non-annihilating) interactions of antlprotons
on the interstellar hydrogen e s

-1 GeV-
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+ Solar modulation: force-field approximation " =" 7
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Propagation parameters

Bringmann, Vollmann, Weniger Boudard, Cirelli, Giesen, Salati Hooper, Linden, Mertsch
1406.6027 10 PR NA A IONI507
KRA model: MED model: 150 000 models:
By — 2:64 < 10°® cm?s ™ Dy = 0.338 x 10°® cm?s™* Dy € [5.45;11.20] x 10*® cm?s™*
§ = 0.50 0 = 0.70 5 € [0.26;0.35]
5 i)
n=—0.39 Uy = 0250 L : v € [34.2;42.7] km s
42 om Ve =12 km s~ L € [3.2;8.6] kpc
L =4 kpc L = 4 kpc 1
- S e [0 e ¢p = ¢p (or ¢p = §¢p)

Astro background:  Astro background:
@oron 0] A € [1;1.25]
(i e Uil



Astrophysical background

Bringmann, Vollmann, Weniger Boudard, Cirelli, Giesen, Salati Hooper, Linden, Mertsch
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Dark Matter signal
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Constramts on DM

Constraints from antiproton flux
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Antiproton Flux [1 /m? sec sr GeV]
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In the future...

Fake Data (65 points): A = 1.24 ¢ = 0.6

Astro background:
With TDR: x2=0A =124 ¢ = 0.6
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Conclusion

+ Importance of the tertiary component (PPPC4DMID)

+ Signal or constraints ??7?
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Thank You !!!
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Solar Modulation :

Tilt Angle (deq)
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Cycle 24 Sunspot Number Prediction (2014/03)

polarity | tilt angle | m.f.p. (AU) [) bp D5 rel. diff.

-1.00 10.00 0.05 030 | 1.18 | 1.18 0.00%

-1.00 10.00 0.05 0.50 1.18 1.18 0.00%

-1.00 10.00 0.05 1.00 1.12 1.12 0.00%

-1.00 10.00 0.10 0.30 | 1.06 | 1.10 3.77%

-1.00 10.00 0.10 0.50 1.02 1.10 7.84%

-1.00 10.00 0.10 1.00 1.02 1.10 7.84%

-1.00 10.00 0.20 0.30 0.78 0.96 23.08%

-1.00 10.00 0.20 0.50 0.74 0.90 21.62%

-1.00 10.00 0.20 1.00 0.60 0.74 23.33%

-1.00 10.00 0.30 0.30 0.60 0.82 36.67%

-1.00 10.00 0.30 0.50 0.54 0.76 40.74%

-1.00 10.00 0.30 1.00 0.46 0.58 26.09%

-1.00 10.00 0.40 0.30 0.36 0.46 27.78%

-1.00 10.00 0.40 1.00 0.48 0.72 50.00%

-1.00 20.00 0.05 0.30 1.46 1.18 -19.18%

-1.00 20.00 0.05 1.00 1.28 1.12 -12.50%

/ .1 VIAA |/ -1.00 20.00 0.40 0.30 0.48 0.72 50.00%
1990 2000 2005 2010 2015 2020 -1.00 20.00 0.40 1.00 0.36 0.46 27.78%
Hathaway/NASA/MSFC -1.00 40.00 0.05 0.30 1.56 1.18 -24.36%
-1.00 40.00 0.40 0.30 0.50 0.70 40.00%

-1.00 40.00 0.40 1.00 0.38 0.44 15.79%

-1.00 60.00 0.05 0.30 1.50 1.86 24.00%

-1.00 60.00 0.05 1.00 1.18 1.34 13.56%

-1.00 60.00 0.40 0.30 0.50 0.66 32.00%

-1.00 60.00 0.40 1.00 0.40 0.42 5.00%




Dhiffusive reacceleration

10! ¢

+ Interaction of antiprotons with

turbulent magnetic fields, .
gain in energy to a stochastic "
second-order Fermi type of g
acceleration Fun

10-8




AMS-02 Data

Proton flux
Comparison with past measurements
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Fake AMS-02 Data

AT
Linear approximation of the rigidity resolution: FE R Tk 0.0042 -7+ 0.1

The number of collected and reconstructed antiprotons a bin i centered around a kinetic energy T :

€ efﬁC1ency 0.10
a  geometrical acceptance ’

0.08 -

¢  antiproton flux

0.06 -

Acceptance

AT width of the kinetic energy bin |
At exposure time 004}

¢(TZ) 0.02:—
GG(TZ)ATZAt A———

1 1 1 1
10 20 50 100 200 500

Statistical error: AN = VN = Ad; |star = \/

Kinetic energy [Gev]

Systematical error:  Ag; |syst = 0.05 - ¢;(T;)



