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Transparency of the atmosphere
for radiation of different
wavelengths.

The solid line show the height
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Interaction of electrons and photons with matter
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o The Fermi LAT 2FGL Source Catalog

~*===__ http://fermi.gsfc.nasa.gov/ssc/data/access/lat/2yr_catalog/ —

MeV to 100 GeV energy range

August 4, 2008, to July 31, ,
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1095 AGN's
589 unidentified

Fermi Coll. ApJS

o No association Possible association with SNR or PWN
< AGN ¥ Pulsar A Globular cluster (2012) 1991 31
* Starburst Gal ® PWN = HMB h*
PR -vive o P = HvB arXiv:1108.1435
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What has Ferml found: The LAT two-year catalog

‘1’ Supernova
“ remnants Globular clusters,

Pulsars 0 . iy
6% 4/’ _ high-mass binaries,
N normal galaxies
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They Play Together!

Direct Detection

Relic scattering RIGHT HERE at low energy. Push to Accelerators
larger target mass, lower backgrounds, directional " . '
sensitivity? Direct production. Push to higher energy

Observations
Push toward finding
and studying
galactic halo
objects and large
scale structure.

Indirect Detection Simulations

Relic interactions (annihilations, decays) Understand the Large scale structure formation. Push
astrophysical backgrounds in signal-rich regions. Reveal the toward larger simulations, finer details.

detailed astrophysical distribution of dark matter.
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6rid
Silicon Tracker tower Thermal
18 planes of X Y silicon detectors + converters Anticoincidence Blanke"'
12 planes with 3% R.L. of W , 4 planes with 18% R.L
2 planes without converters
total 1.5 R.L.

Shield

DAQ Electronics
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Effecttive area (m?)

P7SOURCE_V6 effective area at normal incidence (cos(6) > 0.975)
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depends on

w vy field of view

Ny = <I>S(cm_2) k Aepr x AT
R
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depends on
angular resolution

Sensitivity
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small converter plane

large effective area
(large geometric area and large total
conversion efficiency )




from here
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Event topology

A candidate electron
(recon energy 844 GeV)

A candidate hadron
(raw energy > 800 GeV)

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




Fermi Elec'rron + Positron spectrum
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90° longitude

events arriving from West:
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Pair Annihilation Cross-Section [cm’/s]
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Search Strate

Satellites: Galactic center: Milky Way halo:

Low background and Good statistics but source Large statistics but
good source id, but low confusion/diffuse background  diffuse background
statistics

And
electrons!

" and
Anisotropies

Spectral lines:

No astrophysical Galaxy Extra-galactic:

uncertainties, good clusters: Large statistics, but

source id, but low astrophysics,galactic

statistics Low background but diffuse background

low statistics
@ Pre-launch sensitivities published in Baltz et al., 2008, JCAP 0807:013 [astro-ph/0806.291 1]
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log p(r) [GeV cm™]

7 1+ (’f‘@/ ’fs)
p(r) = p@ — !
1+ (r/rs)”
Halo model | a v  rsin kpc y‘
Cored isothermal 2 2 0 5
Navarro, Frenk, White | 1 3 1 20 — 4
Moore 1 3 1.16 30 i

Einasto | a=0.17 =20kpc pg = 0.06 GeV/cm?®

A Lapi et al. arXiv:0912.1766
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A.Cesarini, F.Fucito, A.Lionetto, A.Morselli, P.Ullio, Astroparticle Physics, 21,267, 2004 [astro-ph/0305075]
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bbar channel ISO Halo profile
— w/o background modeling
constrained free source fits
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- xx — u'u, 180

only PhOTonS 107 —— IC+FSR, w/o background modeling -
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WIMP cross-section [cm

Upper limits, b6 channel
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WIMP cross-section [cm? /s]
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Predicted dSph Limits for bb Channel
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" 0

< Largest vnmallzed and mosT massuve structures in
.the universe : '

- Radio emlssmﬂ sugges’rs cosmlc ray (CR)
population ° b

. Lensing'and X-Ray dl?ser\htlons mdn:a’re large -
* dark maTTer (DM) RN e

. Abell 2065




as point
‘4

. . Residual [o]
PRELIMINAR ' - - _a
I

0.6 1.2 1.8 2.4




I T Illllll

Fermi 24 Months
bb final state
no J-factor uncertainties

I T TTITH

[cm®s7T]
U

| IIIIIII|
\
| IIIIIII|

1 0-23

A
>
©
v
c
o
-
=

Centaurus
Coma
Fornax

“.__.® — M49
Pre"m'nary Fornax (11m Paper)

10
WIMP Mass [GeV]
ndividual

20

—t

<
N
(3}

| IIIIIIIl | IIIIlII| | IIIlIlIl

—
o




;t-10-1 = T T T TTTI T TTTT T TTTTT AL B LY B A L) I A R R AL I B
(/)] [ /o -
.. B «@s,ermi PRLI104,101101-1-7 (2010) _|
b= - sl arXiv:1002.3603 =
(&)
-2 -
2 10 e =
. ]
= of® s
| ,_ ]
(AN} il Wik > o =
- T .
11
< 10° #;;;ﬁfﬁ
o EE— . S—
= el =
[ T HEAO-1 - Gruber et al. 1999 e ]
| HEAO-A4 (MED) - Kinzer et al. 1997 "'*I"" -
+ Nagoya balloon - Fukada et al. 1975 +
— ASCA - Gendreau et al. 1995 .
SMM - Watanabe et al. 1997 ’ ‘{’ -

1 0-4 + RXTE - Revnivisev et al. 2003 —
— + BAT - Ajello et al. 2008 —
— + INTEGRAL - Churazov et al. 2007 —
— : ggg;-e;rgz.:mpg&:;a = 8- 2 LAT error bars = statistical + instrumental systematic =
— v EGRET - Sreekumar et al. 1998 (added in quadrature) i
= o Fermi LAT uncertainties from galactic diffuse model not included ]
-5 AR EEEIT B SR BN R R R R T BT R R aTI!| BN R AR TIiT B S R ATIT BN SRR

-3 -2 -1 2 3 4 5 6

10 10 10 1 10 10 10 10 10 10
Energy [MeV]

r =
C rs



T

III|

I

[T TTTT

- IGRB Spectrum (Abdo+10, PRL 104)
[ ] BLLaciAbdo+10, Aps T20)
[ ] star-forming Galaxies (Abdo in prep.)
[TITIIIIN Fsrasiabde in prep.i
Leta?a®e% RG (Incue+11)

I:I Sum of Components

L1 11 1 1 lllllll

E*dN/dE [MeV? cm? s MeV'"|

l T T

lllllll
T

Sum of Components/IGRB PI"@' im i nCl r‘y

b

N L L e Y YT I

Fraction of IGRB

.I|III|III|III|III lllll-l

R .1.(.)‘
Energy [MeV]

a:




Error bars on LAT data points
include statistical and systematic
uncertamntes on the exposure
and the ressdual CR background
contamination
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SPCCTrum (E> 400 MeV, 7°x7° region centered on the
Galactic Center analyzed with binned likelihood analysis )
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zen Residual Emission for 15 * 15 degrees
| around the Galactic center

apers are forthcoming
and will include dark |
matter results. Galactic longitude (deg)
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Wimp lines search
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Reg3 Reg4 (ULTRACLEAN), E, =129.8 GeV
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LE and HE _ converters
and precise angle meas.
+ trigger counter S1
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Imaging calorimeter (25X°) > B :
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From high energy gamma sources to cosmic rays, one century after their discovery

Lecce, 20-22 June 2012
http://scineghe2012.le.infn.it/

The 2012 edition of the SciNeGHE conference will focus on the interplay between studies
and measurements concerning high energy gamma ray sources and cosmic rays. A special
session will be devoted to the history of the cosmic radiation research in the centenary of its
discovery. An update on the current and planned research with space-borne and ground-
based experiments dedicated to the observation of the gamma and cosmic ray sky will be
given, together with the analysis of up to date theoretical scenarios. R&D programs going
on to set up new observational techniques and devices will also be covered.
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