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New AMS results
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Olere's no such thing as disappointing.O
(Sam Ting)



New AMS results

Positron fraction
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Ole positron fraction is turning over,
so it must be dark matter.O



OItOs turning over, so it must be DM.
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OItOs turning over, so it must be DM.
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Ole positron fraction has
substructure, so it must be dark
matter.O



O'ereOs substructure, hence DM.!

o AMS-02
— Fit to Data
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O'ereOs substructure, hence DM.!

o AMS-02
— Fit to Data
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O'ereOs substructure, hence DM.!
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O'ereOs substructure, hence DM.!
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O'ereOs substructure, hence DM.!

d=3kpc,! =1.,t =300,000yr

et#e*t+e 9

102 =1kpc,! =1.5t=400,000yr

d=4kpc,I'=2.,t =95,000yr

5 002

3 [

TEU 0.01f

S i __ .

£ o.ooppbrepth T]TTTT/{:TT]TTHJT ) o 1
> —0.01f | |1

= .

Ju ; L

© _0.02t - L ,

Energy!GeV"



OItOs either dark matter or pulsars



OltOs either dark matter or pulsars
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Secondarierom the Source?

Common beliefsecondariesrom propagation dominate since tlggammage
In the ISM is larger than in the source

<7_src> SJ TSNR ~ 104”'5 yr <7-ISM> ~ Tesc ~ 107 yr
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Tsrc S 10cm™ nism ~ 0.1cm™
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Secondary Origin @f"

Rise in positron fraction could be due
to secondary positrons produced
during acceleration and accelerated

along with primary electrons
Blasi PRL103 (2009) 051105

Assuming production of galactic CR
In SNRs, positron fraction can be
#tted

lis e"ect is guaranteed, only its size
depends omormalisationand one
free parameter that needs to be #tted
from observations

:
:
:

CasAin -rays from MAGIC



DSA D Test Particle Approximatior

Acceleration determined by compression ratio: downstream upstream
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DSA withSecondaries

Af(z,p)
!Secondarieget produced with primary spectrum:
_ Jo(p) —zuy/D(p)
Qet X fecr X p~ ! fo(p)e
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!Only particles withz| < D(p)/u can be accelerated
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Statistical Distribution of Sources
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le Total (e" +e7) Flux
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le Positron Fraction

Positronfraction
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Antiproton-to-proton Ratio

rise inE
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Antiproton-to-proton Ratio

rise inE
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Nuclear Secondary-to-Primary Ratios

Nuclear secondary-to-primary ratios
rise inE nuclei used for testing and calibrating
propagation models
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Nuclear Secondary-to-Primary Ratios

If nuclei are accelerated in the same
rise inE nuclei sources as electrons and positrons,
nuclear ratiosnust rise eventually

DM F# 0.35 Panovet al. (ATIC), ICRC 2007
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Titanium-to-lron Ratio

Ti#e ratio
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Titanium-to-iron ratio used as calibration point for di"usion coe$cient:
KB ~ 40



Boron-to-Carbon Ratio

B#C ratio
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PAMELA is currently measuring B/C with unprecedented accuracy

A rise would rule out the DM and pulsar explanation of the PAMEL Ae~
excess.



Boron-to-Carbon Ratio

B/C ratio
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Conclusions
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