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Propagation Equation for Cosmic Rays in the Milky Way

oY(r,p,t) 0 0 1
» 1 L 2
= q(r,p) + V- (DgzcVp — V) + —— p"Dpp — Y
ot ap" P op p
0 1 1
S L AL R
P / ! diffusion
convection velocity field that corresponds to coefficient in the
galactic wind and it has a cylindrical symmetry, impulse space,
as the geometry of the galaxy. It's z-component guasi-linear MHD:
Is the only one different from zero and increases (Dan: ’UA)
linearly with the distance from the galactic plane loss term: fragmentation Dro ’
diffusion coefficient is function of rigidity loss term: radioactive decay
/ ) . o
D:U:E — ,,dD() (p/ ,00) primary spectra injection index

semi-analitical solution: Maurin et al, astro-ph/0101231 dQ(P)/dp X p_7
implemented in Galprop ( Stronqg & Moskalenko, available on the Web)
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Anti prOton SpeCtra: Upper and lower bounds of due to the uncertainties of propagation parameters
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enerqgy range particles/3 years
Antiproton flux 80 MeV - 190 GeV >3 10°
Positron flux 50 MeV - 270 GeV >3 10°

Electron flux up to 400 GeV 6 10°
Proton flux up to 700 GeV 3 10°
Electron/positron flux up to 2 TeV

Light Nuclei (up to Z=6) up to 200 GeV/n  He/Be/C: 4 1077
AntiNuclei search (sensitivity of 3 107" in He/He)

- Unprecedented Statistics and new Energy Range in Cosmic Rays

Actual limits: antip&positrons = 40 GeV
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J.Lavalle, J.Pochon, P.Salati & R.Taillet (2006)
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Positron ratio: Experimental situation and PAMELA expectation for DC model

e MASS 91 DC il \
CAPRICE98 |
e CAPRICE 94 |
HEAT 94+95 l
0 AESOP 94

TRAMP-Si 93
* MASS 89 Y|l
A Mueller and Tang 87
v Golden et al. 87

Hartman and Pellerin 76 |
» Buffington et al. 75

DC model A.Lionetto, A.Morselli, V.Zdravkovic JCAP09 (2005) 010 [astro-ph/0502406]

Moskalenko IV, Strong AW. Astrophys. J. 493:694 (1998)

model with reacceleration

‘ / model with no reacceleration

and with Protheroe electron spectrum

B N

model with no reacceleration

_ nucleon spectrum model

‘o

A HEATe,HEAT pbar comb.
O AMSO01 brems events
O AMSO01 single tracks
= HEAT 2000

~ Daugherty et al. 75

4 Fanselow et al. 69

Agrinier et al. 69
= PAMELA 3y

-1
10 1 10

kinetic energy (GeV)

2
10



—h
o

positron charge fraction e+/(e- + e+)
=)

]
—h

1
N

Positron ratio: Experimental situation and PAMELA expectation for DC model
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PAMELA:

Cosmic-Ray Antiparticle
Measurements: Antiprotons

A.Lionetto, A.Morselli, V.Zdravkovic
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PAMELA:

Cosmic-Ray
Antiparticle
Measurements:
Antiprotons
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antiproton flux (particle / (m? sr s GeV))
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Roma Internatlonal Conferenze

on

stro-Pa rtlcle physics

RICAP'07 (Roma International Conference on
Astro-Particle physics) is the first edition of a

series of International Conferences dedicated to
high energy cosmic rays study, organized by
the three public Universities and INFN Sections
of Rome (University and INFN of Roma

“La Sapienza”, University and INFN of Roma
“Tor Vergata” and University and INFN of
“"Roma Tre").

Physicists by these institutions are deeply
involved in major experiments on Astro-Particle
physics, (AGILE, AMS, ANTARES, ARGO, Auger,
GLAST, NEMO, PAMELA, ..) and in deep and
fruitful theoretical speculations.

The RICAP Conference will be held every two
years. The first edition will be held at the
University of Roma “La Sapienza”, the second
at the University of Roma "Tor Vergata" and the
third at "Roma Tre"

University “La Sapienza and INFN
Roma, Italy




