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GF: 21.5cm? sr
Mass: 470 kg

Size: 130x70x70 cm?
Power Budget: 360W
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The conventional
GALPROP model with

Yo=2.54 (8=0.33)

olves a satisfactory
description of those data

Diffuse and Convention

Propagation Model

Upper and lower bounds

A Lionetto, A.Morselli, V.Zdravkovic

JCAPO9 (2005) 010 [astro-ph/0502406]

e PAMELA data: Phys. Rev. Lett. 102,051101-1 (2009) arxiv:0810.4994
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Positron ratio
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Pamela Electron Spectrum (e-)
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B/C ratio
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The TS93 and CAPRICE silicon-tungsten imaging calorimeter.
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The GILDA mission: a new technique for a gamma-ray telescope
in the energy range 20 MeV-100 GeV
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Abstract

In this article a new technique for the realization of a high energy gamma-ray telescope is presented, based on the
adoption of silicon strip detectors and lead scintillating fibers. The simulated performances of such an instrument (GILDA)

are significatively better than those of EGRET, the last successful experiment of a high energy gamma-ray telescope,
launched on the CGRO satellite, though having less volume and weight.
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1451 sources

Fermi Large Area
Telescope First Source
Catalog arXiv:1002.2280,
2010 ApJS accepted.
(1FGL)contains 1451
sources detected and
characterized in the 100
MeV to 100 GeV, first 11
months data.
The First Catalog of
Active Galactic Nuclei
Detected by the Fermi
Large Area Telescope
arXiv: 1002.0150,
includes 671 gamma-ray
sources at high Galactic
latitudes (|b] > 10 deg),
with TS> 25 and
associated statistically with
AGNSs.
The First Fermi Large
3 i oAb R Area Telescope Catalog
. AGN-Blazar IR T ST i PSR PWN of Gamma-ray Pulsars
[ AGN-Non Blazar e o 2010ApJS..187..460A .

(3 No Association 1 Starburst Galaxy PSR w/PWN Contains 46 high-

G : confidence pulsed
[7 Possible Association with SNR and PWN — Galaxy Globular Cluster detections using the first

*) Possible confusion with Galactic diffuse emission HXB or MQO six months of data




|
i
i,
rj
F
A
E

- ]}|.
SE S nPEOE)
| R l_lL_lDI_]l
I CT CHORE A T T

|
e el







Event topology

A candidate electron
(recon energy 844 GeV)

A candidate hadron
(raw energy > 800 GeV)
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TKR: clean main track with extra-
clusters very close to the track

CAL: clean EM shower profile, not
fully contained

ACD: few hits in conjunction with
the track

TKR: small number of extra
clusters around main track

CAL: large and asymmetric shower
profile

ACD: large energy deposit per ftile
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— ATIC (2008)
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Ferm1 LAT CRE data Vs the conventlonal pre -Fermi model

O AMS (zooz) F ermi Coll PRL 102, 181101 (2009) [aerv 0905 0025] 4/5/09
~ m ATIC—1,2 (2008) x Tang et al (1984) N
| PPB—BETS (2008) A Kobayashi (1999) \Z\ .
v HESS (2008) S HEAT (2001)
| @ FERMI (2009) & BETS (2001) + 5%
— AE/E = 107
|L B % ¢
o px P EIOR g }
O 3 { { _ % }
£ I @i Fs Xt 3371 b 1 ’ { |
e S P S 3 A A 1P
e S Y 3 Pl
- 1A = T =
LlJ N =% —
=~ i N i |
2 3 More than 4M electron/g K
| (E>20GeV) from 4/08/08 to 31/01/09 L il
— — — - conventional diffusive model a
GALPROP model with y,=2.54 (§=0.33) ]
1 PR S T | L 1 L N PR SR T | 1 1 N PR S T |
10 100 1000
E (GeV)
Although the feature @~600 GeV measured by ATIC is not confirmed -
@ ermi

Some changes are still needed respect to the pre-Fermi conventional model

Gamma-ray
Space Telescope




1O

Y HEAT (2001)
A BETS (2001)

O AMS—01 (2002)
. mm ATIC—1,2 (2008)

> PPB—BETS (2008)

— VvV HESS (2008)
TL = @® FERMI (2009)
-—m g
N%
= 10
=
O
&
(s
o | *v,=2.54 (6=10.33) 1
i e Vo= 2.42 (8 = 0.33 - with reacceleration): red line i
' e Vo= 2.33 (8 = 0.6 - plain diffusion): blue line
101 1 ' D R S W] T A 1 ' PR T S T S ' ' I VIR WO VT Lo 1|
10° 10’ 1 OF 10°
E (GeV)

zp (kpe) | 7o | Ne- (m 257 1sr~1GeV ™)
2.54 1.3 x 107
2.42 13%107*

2.33




“Conventional” model with injection spectrum
1.60/2.42 (break at 4 GeV)
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new : Fermi Electron + Positron spectrum (end 2009)
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E* J(E) (GeV’m™s7'sr™)
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New Ferml LAT data at low energy
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An extra-component with injection index = 1.5 and
an exponential cutoff at 1 TeV gives a good fit of all
datasets!
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The CRE spectrum accounting for nearby pulsars (d <1 kpc)
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This particular model assumes: 40% e* conversion efficiency for each pulsar
 pulsar spectral index I'=1.7 KE_,=1TeV . Delay = 60 kyr &
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Electron spectrum and a conventional GALPROP model
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Electron spectrum and a conven’rlonal GALPROP model *...
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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
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SAA mapping (TKR Low Rate Science counters)
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Comparison of High-Energy Electron Missions

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

CALET < 3 (over 100 GeV)
2 (calori

PAMELA | 0.25 (spectrometer) 0.0022 5.5 (300 GeV)
calorimeter) 0.04 16.3 12 (300 GeV)

16 (1TeV)
0.7 (700 GeV) 16 (700 GeV)

AMS-02 | 0.66 (spectrometer) 05
1 (calorimeter) 0.06 (100 GeV) < 3 (over 100 GeV)
<0.04 (1 TeV)
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