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Schematic description of the Fermi satellite and its modes of
operation.

« 2-year Point Source Catalog (2 FGL).

« Skymap above 10 GeV.

« Some results on galactic sources.

« Dark matter indirect search using photons and CR.
 Electrons and positrons spectra.

« Conclusions and future prospective.

Most LAT team publications are not cited in this talk; complete listings and links
are here: https://www-glast.stanford.edu/cgi-bin/pubpub

The Fermi data are public in the website: http://www.nasa.gov/fermi
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Fermi Telescope

Fermi Large Area Telescope (LAT) and

Gamma-Ray Burst Monitor (GBM)

Performance of Fermi LAT
— Large FOV (>2.4 sr)
« 20% of the sky at any instant;
— Large effective area
« Up to atotal value of 0.8 m?
— Small dead time

» Detailed light curve, time-resolved analysis

— Every photon can be time-tagged
* 1 ms accuracy
— Wide energy coverage

* From hundred of MeVs up to > 300 GeV

Fermi GBM
— Views entire unocculted sky
— 12 Nal detectors [8 keV — 1 MeV]
— 2 BGO detectors [200 keV — 40 MeV]

F.de Palma

é “ T LAT Instrument
w v | J& ﬁ L Science
' Scl Operations Center
é - Mission Operations} cience
Center (MOC) [~ | Support Center | HEASARC
GRB (_J‘=tl 1? Z;}‘=|> GBM Instrument
Coordinates Network = Operations Center

Les Rencontres de Physique de la Vallée d'Aoste +27.03.2012




Operational Modes

100 Sec 1 Day

« Sky survey mode

— Standard operation
mode

— View full sky every 2
orbits, i.e, every 3 hours.

« Targets of opportunity
(ToO)

— Autonomous repoint
(GRBS)

— Slew to keep ToO in FOV

1 Orbit 1 Year

F.de Palma Les Rencontres de Physique de la Vallée d'Aoste -27.03.2012
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s ey 2FGL Analysis Inputs

‘:I-EII_ ma-ray

" Space Telesg

>1 GeV log scaling

Objective: Detect and characterize every significant point
source in the sky

24 months of data 100 MeV to 100 GeV, 47.7 Ms live time
35.7 M events over the whole sky (Pass 7 Source class y-rays)
Fairly uniform exposure (range factor ~1.5, ~5 x10-“ km? sr yr)

F.de Palma
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FERMI LAT 2FGL Source Catalog

© AGN % AGN-Blazar “  Galaxy *  Starburst Galaxy

L AGN-Mon Blazar * Radio Galaxy + Seyfert Galaxy

s e, MRS o l Nova

Ko = g PWN

©  Unassociated PSR w/PWN SNR
O Possible Association with SNR and PWN Globular Cluster HMB

Credit: Fermi Large Area Telescope Collaboration

F.de Palma
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/ Space Telescope

1873 sources (~4 o significance threshold)

2FGL Catalog is available from the Fermi Science
Support Center http://fermi.gsfc.nasa.gov/ssc

F de Palma

Galactic latitude (deg)

Red: Identified (127)
Blue: Associated (1043)

= No association o Possible association with SNR or PWN
<~ AGN # Pulsar 4 Globular cluster
* Starburst Gal @ PWN ® HMB
+ Galaxy o SNR * Nova
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Various kinds of flags
are inserted as:
-Sources in regions
with suspected errors
in the diffuse
emission model (162)
-sources with
properties very
sensitive to the
diffuse emission
model

-implausibly curved
spectrum

-poor location
determination
-possibly affected by
the Sun.
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ﬂamma-'a}'
SparE Telescope

Table 5. LAT 2FGL Source Classes

glob. cluster
Description Identified Associated 0.6 % . .
Deslgnator Number Deslgnator Number unass. Prelimi nary
30.6 %

Pulsar, identified by pulsations PSR 83
Pulsar, no pulsations seen in LAT yet e . psr 25
Pulsar wind nebula PWN 3 pwn 0
Supernova remnant SNR 6 snr 4
Supernova remnant / Pulsar wind nebula e . i 58 AGN
Globular cluster GLC 0 gle 11 442%
High-mass binary HMB 1 hmb 0
Nova NOV 1 nov 0 binary PSR?
BL Lac type of blazar BZB 7 bzh 425 02% 13%
FSRQ) type of blazar BZ(Q) 17 bzq 353 PSR
Non-blazar active galaxy AGN 1 agn 8 44 % no gal clusters
Radio galaxy RDG 2 rdg 10 H
oot oy | o . SNR/PWN no dwarf spheroidals
Active galaxy of uncertain type AGU 0 agu 262
Normal galaxy (or part) GAL 2 gal 4
Starburst galaxy SBG 0 shg 4 AGN? .
Class uncertain e e e 1 143 % galaxnes
Unassociated e e e 576 05%
Total = T M5 ® AGN @ galaxies @ AGN? @ SNRPWN @ PSR

@® PSR? @ binary @ unass. @ glob.cluster

F.de Palma Les Rencontres de Physique de la Vallée d'Aoste -27.03.2012
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Fermi is starting to reveal large-scale regions of excess high-energy emission not
predicted by interstellar emission models, including the “Fermi lobes™ (Su, Slatyer,
Finkbeiner, 2010) and other large scale hard-spectrum diffuse features. At this
energies more than 500 sources have been revealed, and around 170 of those are
still unassociated and are not observed at other energies.

F.de Palma Les Rencontres de Physique de la Vallée d'Aoste +27.03.2012 9



Galactic sources of y and CR

" Space TE'i-:' .

PWN grouped

Pulsars map

HESS J1857+026
Radio selected gamma pulsar '

Gamma selected pulsar

Gamma millisecond pulsar

HESS J1023-575 Crab Nebula

Not updated

©  Cygnus Loop

. Velalr

F.de Palma Les Rencontres de Physique d¢
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" Space Telescope

The 101 pulsars already found in the 36 month dataset. Red diamonds are MSPs,
cyan crosses are CGRO pulsars, green circles are radio selected, non-recycled
pulsars, and white squares are gamma-ray selected, non-recycled pulsars.

F.de Palma Les Rencontres de Physique de la Vallée d'Aoste +27.03.2012



s, e Fermi Detected SNRs
Gamma ay
/ SpafFTHE"ifﬂpF -
; E w51<g JbU )/rs)
: IC 443 (1000
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Energy (eV)

There are 16 SNRs already detected and 43 2FGL candidates (excluding
PWNs, AGNs an PSRs) .The creation of a catalog using 3 years of data will
help finding new associations and also help in :

sidentify classes of y-ray SNRs;

study their temporal evolution;

sunderstand the role of environment.

F.de Palma Les Rencontres de Physique de la Vallée d'Aoste -27.03.2012
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s, vl Fermi: Dark Matter search strategy

'-:'-Ell_ ma-ray

>
" Space Telescope : - / N
Satellites Galactic center
Good statistics but source confusion and diffuse background
Low background and good

source id, but low statistics
ApJ, 712, 147 (2010)

PRL 107, 241302 (2011) Milky Way halo
arXiv:1111.2604 Large statistics but diffuse
Paper submitted to PRD background

Paper submitted to PRD

IGRB anisotropy

Sun
PRD 84, 032007 (2011)

Spectral lines e*,complementary to ys

No astrophysical uncertainties, good source PRL 102, 181101 (2009)

id but small branching ratio. PRD 82, 092004 (2010)

PRL 104, 091302 (2010) PRD 82, 092003 (2010)

submitted to Phys. Rev. D (2012) All-sky map of gamma- PRL108, 011103 (2012)
rays from DM

Galaxy clusters annihilation from Extra-galactic radiation

Low background but low statistics arXiv:0908.0195 (based Large statistics, but

JCAP 05, 025 (2010) on Via Lactea Il astrophysics and galactic
simulation) diffuse background

F.de Palma Les Rencontres de Physique de la Vallée d'Aoste +27.03 JCAP 04, 014 (2010)
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G-EII_ITIEI-'EI}'
I__f Space Telescope
E@ 100 AR DA B LR B B
8 F ) 1  The faintest dwarfs detected have a mass
] L ma ra_Car eo _ . .
: ol } vl e 5§ il to light ratio of more than 10 they are DM
s Pl % j j“‘"’ r ] 1 dominated system with very little
o) L o€ om er Sex . . .
e P ] astrophysical signal expected
g 10° F Leo IV 3 25found, 10 used in the following analysis.
g 102 108 104 108 108 107 . .
Luminosity [Lo] Dwarfs probed in y-rays with LAT
Strigari et al. Nature 2008 .
J-factor , WS
- 5 ’-'»'. 4 Se G;I::‘__ ‘ ‘ Willman 1
2 of aco
J(p)= / dﬂ"/ dl p3, (1) [ | i
AQ(6,¢) lo.s. |1 & 14

J-factors (DM signal) and their RN S

uncertainties can be calculated e A7 Pisces I Segue 2

from stellar kinematical data of | SRS

the dwarfs i

e

F.de Palma Les Rencontres d
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/ Space Telescope p p

WIMP cross section [cm? /s]

4 Milky way satellites combined likelihood

':larnma-'a:,'

. . . ) N
Using a combined likelihood of - -
g | el L({ov), mwimp; ©) = Hﬁi“UU):mWIMP:bz’E ©;)

10 dwarfs (4 of them J
. 1=1
contribute more) and 2 years ' ;
of P6V11 data, 4 annihilation Same for all satellites
channels were tested. Fit for each satellite

Upper limits, Joint Likelihood of 10 dSphs

Upper limits, bb channel .
1019 . pp . 102! .
30" = - Draco - - Sextans - = 3.10°2% - M‘F,u‘— Channel
— Bootes | — - Fornax — - Ursa Major Il _ i _
1020 | - - Carina — Sculptor — Ursa Minor — bbb Channel . W W~ Channel
—— Coma Berenices — Seguel = Joint Likelihood, 10 dSphs _ 1022 -= <+ Channel

0

107 -
€
=102

22 c

10 5
5
0

1023 wn 24
«n 10
)
o

102 5
o
E 10—25

10725 =

1026 10726

10! 10 10° ot 107 10°
WIMP mass [GeV
[ ] WIMP mass [GeV]

Ackermann, M. et al., Phys. Rev. Lett. 107, 241302 (2011)
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* 10 years of data instead of
2(5x)

» 30 dSphs (3x) (supposing
that the new optical surveys
will find new dSph)

 -10% from spatial extension
(source extension increases
the signal region at high

energy)
[E > 10 GeV, M > 200 GeV]

DM limit improvement estimate in 10 years
oo with the composite likelihood approach

10~ 23

1(}—24

{ov) (cm®s71)

10-%

Predicted dSph Limits for bb Channel

—e— 2yr. 10 dSphs (Published)

= @ = 2yr. 10 dSphs (Spatial Extension)
- @ = 2yr. 30 dSphs

- @ = 10yr. 10 dSphs

| | —g— 10yr. 30 dSphs (Spatial Extension) | ...

10 107 107
Mass (GeV)

* There are many assumptions in this prediction!!!
* Doesn’t deal with a possible detections.

F.de Palma Les Rencontres de Physique de la Vallée d'Aoste -27.03.2012 16



4 Milky way satellites model independet

Toarmd approach

*Using 3 years of SOURCE_P7V6 data and masking the 2fgl sources;
*The bkg is evaluated in an annulus around each source (the difftuse model is not used);
*The expected y-ray flux from the DM was evaluated using the DMFIT package.

Phys. Rev. D Sumbitted

Source region || Masked sources

. PR 1 1 ':G" 'EJ::'
Background region 77 (5 = 3 (E, AL = — Y N¢(E, m,) By
JUALY 2 dmmd,
Seguel(PRELIMINARY) UrsaMajorll(PRELIMINARY) 'f
® Bootes | 4 Carina ¥ Coma Berenices Draco
- < | & Fornax Sculptor Sextans * Seguel
E E E = Ursa Major Il # Ursa Minor # Stacking o Composite
s g 2 B
= = B 25 L
o107 £ PRELIMINARY
o ] m = P
< 4 g L LT
sl eerd”
0% £ P N
5 deg 8 C : - L
A(Galactic Longitude) AlGalactic Longitude) = -8 A T y
alactic Longitude alactic Longitude — e -
Weo?7 el o B
UrsaMinor(PRELIMINARY) Stacking(PRELIMINARY) EES‘ = L g g - * Bomeneon e
o A , RS
Wig2 & T - o
— — [ E ¥ T e T e o .
[ [ o F Ptiestin] FENTEIEL ¥ T -
he] he] - (R . L T
2 2 3 - ® i a8
o © I . :=#‘ . "‘_'x_::::-!'w,gr---@‘ ““““ &
v v G102 B T e g T
OF E e g
o o g C
Q Q o -
4 4 30 |
10 ‘:Y' 111 ‘ | | L1111 | | | | I | | | | |
1 10 10°

5 deg

_ _ _ _ Eneray (GeV)
A(Galactic Longitude) A(Galactic Longitude) aISO See PhyS. ReV. Lett. 107 (20 11) 24 1303
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- Milky way satellites model independent
S>ermi approach

G-Ell_ ma-ray

/ Space Telescope

All the 10 dsphs are stacked as
their exposure and the J factor is
averaged on the various exposures

Developed for weight differently
dsph with different J values.

Each posterior pdf is combined

The standard bayesian method for
and the UL is evaluated

UL evaluation with flat prior as for
the single dsph

Composite
co-pt W o with J fluct. [T T T

-a-tt v @ with J fluct. .
~%-pb & with J fluct. o
W' W+ with J fluct. e

PRELIMINARY T

Stacked Sources 1021
-e-pt e with J fluct. [T T T ——Trrr .

-a-t' -2 with J fluct. L
“*hbb & with J fluct. _‘:_‘\_..--;r
-+ W' W - with J fluct. L
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s, e Milky way halo likelihood limits
G-EI“"TIE dy
- NFW, bb NFW, 4" i, IC+FSR
2 1x107% v v v v ' _.l
. . ' 5x107% Preliminary PAMELA ermi |
1074 Preliminary - | -1
— 10-| S | = 1% m !
a | | o~ 5x10™ 3
E I — B
b 1077 B | %
i Ix107%¥F
. | _g5 | smme— no astro background
10 —— SNR, z=4 kpc 1 il ke
— N0 astro background
10755 50 100 500 1000 5000 1107 100 200 5001000 2000 5000
m [GeV] m [GeV]

Zaharijas, Cuoco, Yang, Conrad for the Fermi-Lat Collaboration, Fermi Symposium 2011

No-background limits are very conservative limits obtained requiring that the DM signal
does not exceed the observed gamma-ray emission

With some minimal modeling of the background the limits are improved of a factor 2-3.
Further understanding of the background can bring better limits in the future.

DM interpretation of the Pamela and Fermi CREs excesses excluded (independently
from the DM profile NWF or cored)

See also Cirelli Panci & Serpico 2010 and Strumia & Papucci 2010
F.de Palma Les Rencontres de Physique de la Vallée d'Aoste +27.03.2012 19



7 Inner galaxy

Toarmd 15° x15° region

Fermi LAT preliminary results with 32 months of data, E>1 GeV

(P7CLEAN_V6, FRONT)
DATA-MODEL
DATA diffuse+ known sources

Galactic latitude (deg)
Galactic latitude (deg)
<

3% 354

6 4 2 0 358 336 354
n . . 6 4 2 0 358
Galactic longitude (deg) Galactic longitude (deg)
9 18 27 36 43 54 63 n 81 8 " 4 2 008 2 4 6 y

Diffuse emission (all sky GALPROP model tuned to the inner galaxy) and
point sources accounts for most of the emission observed in the region.

20
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/ 6 Clusters 'Stacked Residual Map*
Tocrmi FERMI-LAT Preliminary

« 24 Months of LAT P6V11
Diffuse data (P7V6
analysis Is ongoing)

» Binned analysis, 10 deg
ROI, 20 Energy Bins from
200 MeV t0100 GeV

 Clusters modeled as point
sources!

* No significant excess in
stacked residual map!

PRELIMINAR

-2.4 -1.8 -1.2 -0.6 0.0029 0.6 1.2 1.8 2.4

And from outside the collaboration:

« Using 3y P7V6 data and 8 clusters (together and singularly) authors of
JCAPO01(2012)042 don't find signal above 3c.

« Authors of arXiv:1201.1003v1, using 3 years of P7V6 data and assuming
no CR emission, they obtain a detection of DM in Virgo at 4.40 .

F de Palma | es Rencontres de Phvsiague de |la Vallée d'Aoste = 27 03 2012
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Gamma-ray
__/ Space Telescope

Ackermann, M. ét al.,
submitted to Phys. Rev. D (2012)

2
Counts / 2.25 *2

®pr 95% CL (cm~2s71)

—
3
oo

[a—y
2
o]

95% CL flux UL
are evaluated

No line detection,

t, 1.11
Il ! III
AR

1]

50 100 150
E; (GeV)

200

« WIMP annihilation into monoenergetic photons is the “smokin gun” signal
2 years of data from high galactic latitude and the galactic center (increased statistics)

* Inclusive photon spectrum 4.8 - 264 GeV (remove photons from point sources)

10—26

WIMP mass (GeV)

i,
5 Y

g To717

2 10-27| ve ? B

% 10 t $ t 3 E ? ? ? ? ? ? ? ?

: ;?????

é 10—28 ;

- e NFW

"é E’f v Einasto
‘; . L] Isothermal
“107%) 50 100 150 20

Z~ annihilation cross section (cm®*s~

—_

D
M
(=2

—
o
|

[

Bt

v

NFW
Einasto

|Isothermal

i

'
H

!
I 111 }
Wmﬁ

!
i

40

60

30

100 120 140 160 180 200 220

WIMP mass (GeV)

F.de Palma Les Rencontres de Physique de la Vallée d'Aoste -27.03.2012

22



| llllIIII | llllllll

11 lIIIlII

I

lIIIIlll[llllll\l lIlIl

@, e Extragalactic Background Spectrum
‘:I-EIF"'TIE a¥
= LA ‘ I | T I T I I I LI || I T 3 SRS
h : Error bars on LAT data points 10
- include statistical and systematic
wn = uncertainties on the exposure - ";
d th idual CR back d
“E by mmmace
S 10°f o S = 3wl
3 _H—Fb _f_+ 15 E R
> —— 132 F ’ —~,
_+_. ! — * IGRB Spectrum (Abdo+10, PRL 104) ’H
W m My
L, D 3 10° — [ etiac (avdorto. aps 120 H‘{»
N - = = L
Z ++ 4)6\ ° - : Star-forming Galaxies (Abdo in prep ) H\“
-:‘D 4 + | <f/[;i//1/ 1“ : mm renan ! H?\
104 = F1 e e L
E S eV = {
- ——=—— EGRET- Sreekumar et al. 1998 T A)f ol I1: e 1 . -
——=—— EGRET - Strong et al. 2004 —-—_._ 2 12 ;_ Sien 6 Compenantanons : :
- ———— Fermi LAT - Abdo et al. 2010 1 e ';
+——  Fermi LAT - 24 month, PRELIMINARY § i
S 06|
10-5 L1l Ll L 1l L1 pinl R .g °"E'—
10? 10° 10 135 V] “owfE : : .
nergy [Me 10° 10° o 10°
M. Ackermann @ TeVPA 2011 Energy [MeV]

* The EGB spectrum is compatible with a
feature-less power-law spectrum
between 200 MeV -100 GeV

Smooth spectrum for energies > 100
GeV

Indications of spectral softening at high
energies

F.de Palma

~ 50% - 80%

not included in EGB error bands.

to more unresolved point sources

populations or different diffuse process

(as cosmological DM annihilation).

Les Rencontres de Physique de la Vallée d'Aoste +27.03.2012

 Total contribution from FSRQ + BL Lac +
Radio galaxies + Star-forming galaxies:

« ~ 25% foreground modeling uncertainty

« The remaining contribution could be due

23



s, vl Using the LAT as an e*/e” detector

» Since the LAT is a pair conversion telescope, the energy reconstructlon and
background rejection of electrons are similar with the standard photon analysis,

the LAT is triggering on almost all the particles that enter in it, including electrons.
The on board filtering to fit bandwidth, remove many charged particles:

- keep and downlink all events with more than 20 GeV in the CAL (HE) (around 10M
per year)

- prescaled (1:250) sample of unfiltered triggers (LE)

Two separate analyses for HE and LE were needed (good agreement in the
overlapping region)

« Arejection power of 103-10% of proton background is required

Candidate electron Candidate hadron
475 GeV raw energy, 834 GeV reconstructed 823 GeV raw energy, 1 TeV reconstructed

Transverse shower size: 23.2 mm Transverse shower size: 34.4 mm
Fractional extra clusters: 1.48 Fractional extra clusters: 0.17

Average ACD tile energy: 2.46 MeV [£ : = Average ACD tile energy: 10.2 MeV
Energy reconstruction quality: 0.73 |~ o | Energy reconstruction quality: 0.15 | =

F.de 24
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I & CAPRICE (2000) g ATIC—1,2 (2008)

I ¢ HEAT (2001) x PPB—BETS (2008)
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» The spectrum is harder than in pre-
Fermi GALPROP model (I ~ 3.08).

* The Fermi LAT measured spectrum
suggests some spectral flattening at

70-200 GeV and a noticeable
excess above 200 GeV.

« Diffusive models don’t reproduce
the spectral features.

F.de Palma
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E* J(E) (GeV’m™s™'sr™)

e+/e- spectra from 7 GeVto 1 TeV

L Kobayashi (1999) OlAMS (2002)

- 4 CAPRICE (2000) g ATIC—1,2 (2008)

- ¢ HEAT (2001) % PPB—BETS (2008)
| & BETS (2001) ¥ HESS (2008-09)

107}

10"k

| il

® FERMI (2010)

10?2
E (GeV)

\ 10

\105

[=1.6/2.7
(below/above 4 GeV)

[=1.5
cutoff at 1 TeV

Ackermann, M. et al., Phys. Rev. D 82, 092004 (2010)
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1. Nearby pulsars

2. Dark Matter

3. SecondaryC acc.

IR o~ 003F
HEAT (2001 HESS (2009
L ‘gaz‘?s EQUO‘I; : FERMI((ZDDB)) total +e
O AMS-01 (2002)
L mATIC-1,2 (2008)
HER : -
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3 % 3 %
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s, vl Electron-positron distinction with Fermi

'-:'-Ell_ ma-ray

_a Space Telescope
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* pure e* region in the West and pure e region in the East;

* the regions vary with particle energy and the LAT geomagnetic coordinates;

* to locate these regions, we use a code written by Smart and Shea, which numerically
calculates a particle’s trajectory in the Earth geomagnetic field
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Ackermann, M. et al., Phys. Rev. Lett. 108, 011103 (2012)
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A Positron fraction

G-Eln' ma-ray

/ Space Telescope
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We find that the positron fraction increases with energy between
20 and 200 GeV, consistent with results reported by PAMELA.
New measurement are needed for distinguish the cause of the increase.
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s, e Search for anysotropy from CRE flux
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Ackermann,
. | M. etal,
Phys. Rev. D
82, 092003
(2010)
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» more than 1.6 M candidate electrons above 60 GeV in the first year of the mission
* entire sky searched for anisotropies in Galactic coordinates: no anisotropies found
« upper limits for the dipole case ranging from 0.5% to 10% (comparable to the values
expected for a single nearby source dominating the high-energy electron spectrum)
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A~ a Constraints on DM from Fermi UL on CRE
S erml

oo from the Sun
'f Space Telescope

Constraints on DM annihilation to e*e” via an intermediate state(¢, with
M,~=1GeV) from solar CRE flux upper limits. The constraints obtained for
three values of the decay length L of the intermediate state are shown.
Models above the curves exceed the solar CRE flux upper limit at 95%
CL for a 30° ROI centered on the Sun.
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~ Constraints on Inelastic DM
>ermi from Fermi UL on CRE from the Sun

G-Ell_ ma-ray

" Space Telescope
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Constraints on iDM model parameters
for three values of the mass splitting.
Models above the curves produce a
solar CRE flux that exceeds the 95% CL
flux upper limit for a 30° ROI centered
on the Sun in one or more energy bins.

PRD 84, 032007 (2011)

Inelastic dark matter (iDM)
models have garnered interest
recently in light of claims that iDM
could naturally explain such
observations as the 511 keV line
observed by INTEGRAL/SPI and
the apparently inconsistent
results of DAMA/LIBRA and
CDMS if the DM scattered
inelastically and thereby
transitioned to an excited state
with a slightly heavier mass.

The bounds we derive exclude
the relevant cross sections by
1-2 orders of magnitude —> the
parameter space of models
preferred by DAMA/LIBRA can
be ruled out for m >70 GeV for
annihilation to e*e
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A Conclusions

Gam ma-ray
Space Telescope

* Astrophysics results:

— Published 2FGL catalog with accurate information on location, spectra and
association.

— Several relevant analysis on extragalactic sources, that | have not discussed here,
were published and are ongoing (GRBs, AGN,...).

— Numerous advancements in the systematic study of galactic sources, really useful
also for the understanding the CR spectra.

* |ndirect constraint on DM:
— No detected signal.

— Really promising analysis using different targets (dSphs, clusters) are starting to
reduce the parameter space of various models.

« Direct Cosmic-Ray measurements:

— First systematic-limited measurement of the Cosmic-Ray Electron spectrum up to 1
TeV.

— No evidence for anisotropies in the arrival directions of CREs above 60 GeV.
— Measured positron fraction up to 200 GeV.

* Inthe next years: higher statistics, better knowledge of the instrument and of
the background-> New interesting results will come!
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