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Fermi- LAT CRE data Vs the conventional pre -Fermi model

B O AMS (zlooz) Ferml Coll PRL 102, 181101 (2009) [arXIV 0905 0025] 4/5/09
~ m ATIC—1,2 (2008) x Tang et al (1984) 7
| % PPB—BETS (2008) ‘A Kobayashi (1999) f i
v HESS (2008) S+ HEAT (2001)
| @ FERMI (2009) & BETS (2001) + 5%
— AE/E = 107.
Rk BT LR {
"o ; | % { ) % . )
£ I F% ¥z X ¢ %3 s 41 : {
% ﬂ § $ Ofi‘ %_ .
= $ I =
. 3OO =
L i . iy = - |
- " More than 4M electron/positron 'k %
(E>20GeV) from 4/08/08 to 31/01/09 )i ]
— — — - conventional diffusive model -
" GALPROP model with y,=2.54 (8 =0.33) ]
f PR S T T | 1 N 1 1 PR S T T | 1 ' f PR T T |
10 100 1000

~130 citation ~ > 1/day average

el Francesco Loparco Friday

Although the feature @~600 GeV measured by ATIC is not confirmed ‘Esermi

GBI“IHJ'I’JY

Some changes are still needed respect to the pre-Fermi conventional model ¢ >
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A BETS (2001)
O AMS—01 (2002)

_ m ATIC—1,2 (2008)
>~ PPB—BETS (2008)
v HESS (2008)

_ ® FERMI (2009)

*¥o=2.54(8=0.33)

i e Vo= 2.42 (8 = 0.33 - with reacceleration): red line
' e Vo= 2.33 (8 = 0.6 - plain diffusion): blue line
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10° 180" 10" 10°
E (GeV)
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2.42 1.3 x 104
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Fermi & HESS data vs the conventional pre-Fermi model

A HEAT (2001) v HESS (2009)

A BETS (2001) @ FERMI (2009) i
O AMS—01 (2002)

@ ATIC—1,2 (2008) i
% PPB—BETS (2008) {
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E*J(E) (GeVm™s™'sr™)

o vo=2.54 (5=0.33)
' problem of the model with HESS @ E> 2 TeV
10" ¢ ¢ % u ¢ gyl ¢ & ¥ goeponl e o g s ey

14 10° 10°  E(GeV)
cutoff in the CRE source spectrum or breakdown of the source spatial continuity? .
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2009: PAMELA results

AHEAT 94495

BCAPRICE 9

®PAMELA 08

conventional GALPROP model
Yo=2.54 (8=0.33)

—  Secondary positrons only !

ot

E< 10 Gev, probably solar mo

10°

10’ 10° 10°

E (GeV)

Francesco Cafagnha today
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Primary electrons in Cosmic Rays

JournAL or GEOPHYSICAL RESEARCH Vor. 70, No. 11

Letters

Observation of the Cosmic Ray Electron-Positron Ratio e
from 100 Mev to 3 bev in 1964

R. C. HarTMAN AND PETER MEYER

Enrico Fermi Institute for Nuclear Studies and Department of Physics
University of Chicago, Chicago, Illinois
R. H. HiLDEBRAND

Argonne National Laboratory and University of Chicago
Chicago, Illinois

nent. In 1963, DeShong, Hildebrand, and Meyer
[1964] reported the results of an experiment
designed to measure this ratio in the energy in-
terval from 100 to 1000 Mev. They found an
excess of negative electrons which led them to
conclude that the electron component consists
mainly of directly accelerated particles. Their

Jure 1, 1963

Now, ~45 years later
PAMELA excess in
positron fraction

and Fermi results on the

electron+positron
spectrum

unavoidably testifies
the presence of primary
positrons in CRs
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The CRE spectrum accounting for nearby pulsars (d < 1 kpc)

HEAT (2001)
A BETS (2001) o

O AMS—01 (2002)

| m ATIC—1,2 (2008) _
% PPB—BETS (2008)
v HESS (2008) % % % E

T | @ FERMI (2009) A %
o * 4
w TR R
|E 1i0= |- % %
> - I
o i Rescaled conventional pre- Fermi
- I GCRE model by 0.95 @ 100 GeV Il )
= Yo=2.54 (8 =0.33) I s W
" > e N o
Lot . S \

/ Analytically computed spectra < " . ® Monogem |
using the same diffusion param. as P 2 \ \
for the GCRE model r \ \

S5 ® Geminga \

10" : Lol ' £ ch Gy o i ' vl 1
10 1-8F , 10°

E (GeV) [arXiv:0905.0636]

This particular model assumes: 40% e* conversion efficiency for each pulsar
o pulsar spectral index I' = 1.7 E_,=1TeV . Delay = 60 kyr
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What if we randomly vary the pulsar parameters

relevant for e+e- production?
(injection spectrum, e+e- production efficiency, PWN “trapping” time)
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/‘ 16 Gamma-Ray Pulsars Through Blind Frequency Searches

Science 325 (5942), 840-844
A Population of Gamma-Ray Millisecond Pulsars Seen with Fermi

e o
DEVYML  gcience 325 (5942), 848-852 (14 August 2009)

Clamma-ray

4 Space Telescope
»

(O]
- Geminga

Dragonfly

PP -
o)

© New pulsars discovered in a blind search
@ Millisecond radio pulsars

T °
|
he PUIS ’ng y ray Sky @ Young radio pu'sars
© Pulsars seen by Compton Observatory EGRET instrument

Francesco Giordano Fr‘iday o, NG 16
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Gamma ray Flux
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B/C ratio

0.4

—
N

Mertlzsh' a,IrldYS,aI;kar, arXiv:09085.5152

ATIC-2 7
Panov et al., ICRC 2007 )

— — - spallation during propagation
only i

spallation also during i
acceleration —

10 50 100 | 500

energy per nucleon [GeV ]
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How the GLAST-LAT* telescope could help to
disentangle the Dark Matter puzzie ?

Search Technique advantages challenges
Galactic Good Source
center Statistics confusion/Diffuse
background
Satellites, | Low Low statistics
Subialos; | '| background,
COluE SOHice Good source id
Milky Way Large Galactic diffuse
halo statistics background
Extra- Large Astrophysics,
galactic Statistics galactic diffuse
background
Spectral ) = ¥~ | No astrophysical | Low statistics
lines >E<D\ uncertainties,
x v | good source id




High DM density at the Galactic center
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EGRET da’ra & Susy models
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Ferml Expecm’rlon & Susy models
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above 3 0 EGRET observation
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Not detectable by GLAST
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| Confidence level 95% (v18.6)
flux(DM) = 3.05 * 10 cm2s?
o v (DM) = 4.99 * 10%cm3s?

flux(DM) = 4.26 * 10°cm?s™?
o v (DM) = 6.97 * 10%cm-2s!

Confidence level 99% (v18.8)

Vincenzo Vitale Friday

1 ogtonfidence level 95% (v18.6)

| brokenPL2
-

10 3
@ T s 0 .1
g
3 0 x
z DM(bb)
v \\ \{
N 50GeV \

*Ch'2ld Of=2 .6 .‘\‘
1 s 4 2 1) Lll 1 2 SRS Ry L o A 1 y' L )
10’ 10*
E (MeV)

\ 4

atter are C

pllaboratic
-

o, 38



Model independent results for the Sagittarius Dwarft
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205 Preliminary Fermi LAT Bright Sources

Crosses mark source locations, in Galactic coordinates.




205 Preliminary LAT Bright Sources -

Some Information

" ++

-+

- EGRET on the Compton’ Observa*tory found fewer than 30-sources above
10 o in its lifetime. " 3 y o
ek . ++ * =1 + + +*

. Typical 95% error radius is less than 10 arcmin. For the brightest
+sources itis Iés*s than 3 arém|n+ ImproVements are.expected.

About 1/3 of the sources show deflnlte eVIdgncefgof variability. +
More than 30 Qulsars are |dent|f!te by.gamma-ray pulsatlor?s
+

Over hqlf the sources are associated positionally with blazars.. Some of
these+are flrmly |deﬁt|f|ed as blazars b‘y correlated multlwavelength

o + +
varlablluy ‘ : e . + e
Over 40 sources have no obvious assomatmns+wuth kpown gamma-ray

emitting types of astrophys.lcal ijects y %




9 month observation




z=11.9
800 x 600 physical kpc

Diemand, Kuhlen, Madau 2006

A galactic dark matter halo
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> dSphs are ’rhe-mos’r DM dofn"ma‘red sySTéms known in ’rhe
Universe with very high M/L ratios (M/L ~ 10t 2000).
> Many/of them (at least 6) closer than 100 kpc to the GC (e.g.

Draco, Umi, Sagittarius and new SDSS dwarfs).

> SDSS [only % of the sky covered] already double the humber of
dSphs these last years

> Most of them are expected to be free from any other
astrophysical'gaémma source.

v Low content in gas and dust.
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not observed =
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measured CR fluxes) can
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gamma-ray data
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spectrum. i
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2009: Fermi-LAT diffuse gamma-ray spectrum first measurements
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HEAO-1 - Gruber et al. 1999 + __+__

HEAO-A4 (MED) - Kinzer et al. 1997
Nagoya balloon - Fukada et al. 1975 ,__{.__
ASCA - Gendreau et al. 1995

SMM - Watanabe et al. 1997 "{‘_‘
1 0-4 RXTE - Revnivisev et al. 2003 _1__

+ 4+ 4

[ Illlll|

— i BAT - Ajello et al. 2008 =

— + INTEGRAL - Chyrazov gl al. 2007 =1

— : gggg: F;;r:y‘:':?ﬁp;&l;m SELZ0 LAT error bars = statistical + instrumental systematic —

[ v EGRET - Sreekumar et al. 1998 (added in quadrature) =

B O Fermi LAT uncertainties from galactic diffuse model not included =i
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Strong etal. —&—

Buchmuller et al, arXiv:0906.1187
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Comparison of High-Energy Electron Missions

w Upper Energy Collecting Power Calorimeter Thickness | Energy Resolution
TeV m’sr (Xo %

PAMELA | 0.25 (spectrometer) 0.0022 5.5 (300 GeV)
2 (calorimeter) 0.04 16.3 12 (300 GeV)
16 (1TeV)
0 7 (700 GeV) 16 (700 GeV)
AMS-02 | 0.66 (spectrometer)
1 (calorimeter) 0.06 100 GeV) < 3 (over 100 GeV)
< (. 04 (1 TeV)
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