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First Fermi LAT Catalog ( 11 month, release: end of November)

> 1000 LAT sources

 Front > 200 MeV, Back > 400 MeV, log color scale
« Galactic coordinates, Aitoff projection




First Fermi LAT Catalog

The Galactic ridge (Jlat] < 1° , [lon| < 60° ) has serious difficulties: sources are close to each other, are
not high above the background below 3 GeV, and the Galactic diffuse model is very uncertain there. We
now plan to set Galactic ridge sources apart entirely (some 120 sources), and warn against using them
without detailed analysis. Of course there are still many true sources in there, including pulsars and SNRs.
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First Fermi LAT Catalog ( 11 month, release: end of November)
> 1000 LAT sources

- Typical 95% error radius is 10°.

- Absolute accuracy is better than 1°

- About 250 sources show evidence of variability
- Half the sources are associated positionally,

mostly with blazars and pulsars
- Other classes of sources exist in small

numbers (XRB, PWN, SNR, starbursts, globular
clusters, radio galaxies, narrow-line Seyferts)
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EGRET(Spark Chamber) VS. GLAST(Silicon Strip Detector)

ield of View ~30X30deg2
Area ~0.5mX0.5m , ,
Field of View ~140X140deg?2
A 3 Area ~1.4mX1.4m
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One Tower Module of GLAST

87.5cm

Some Dimensions are Distorted
for Clarity of Presentation
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GRB 090902B - Autonomous Repoint Request

LAT pointing in celestial coordinates from -120 s to 2000 s
Red cross = GRB 090902B
Dark region = occulted by Earth (6,>113°)
White line = LAT FoV (+66°)
Blue lines = 20° (Earth avoidance angle) / 50° above horizon
White points = LAT transient events (no cut on zenith angle)




Dark Matter Search
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Efficient scattering now
(Direct detection)
IR WO Faddo Morselli, INFN Roma Tor Vergara XY Chrix

Efficient annihilation now
(Indirect detection)
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Fermi- LAT CRE data Vs the conventional pre -Fermi model

O AMS (2002) " Fermi Coll, PRL 102, 181101 (2009) [arXiv:0905.0025] 4/5/09 |
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Although the feature @~600 GeV measured by ATIC is not confirmed ‘S>ermi

Some changes are still needed respect to the pre-Fermi conventional model pf ST
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The LAT sensitivity extends to higher energies (> 300 GeV) than that of any previous space-
based gamma-ray mission, opening the unexplored energy range above 30 GeV. The energy
range of the LAT will overlap those of the next generation ground-based TeV gamma-ray
instruments, allowing for inter-calibration between the LAT and these instruments.
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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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—— Long path selection
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new : Fermi Electron + Positron spectrum in October 2009
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new : Fermi Electron + Positron spectrum in October 2009
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The CRE spectrum accounting for nearby pulsars (d < 1 kpc)
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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

@ ) o
DEVYML  gcience 325 (5942), 848-852 (14 August 2009)
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=> 46 pulsars were detected: 16 blind search PSRs, 8 radio-loud MSPs, 22 radio-loud
normal PSRs.

Normal pulsar
Blind search pulsar
Millisecond pulsar
Radio selected pulsar
ATNF pulsar
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ApJ 2009 submitted,
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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 backgr'ound diffuse chkground
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 |]
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High DM density at the Galactic center
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EGRET da’ra & Susy models
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N'.\ ; I I | R PP [ § | I I | Cone) J G | I I I L II I I | () Bl (L B I I I §

< AE N.=1.82 102 -

S g petmeemTTT e — 4 i

L a3 N,=8.51 104

:‘ -,f ’ “~L“;: ............. - Typical Ny values: 2

T Ik By B NFW: Ny = 10 .

= = Moore: Ny = 9 10° :

¥ = | " 2 . 1 i

= J0 L ~2 degrees around Isotermal: Ny =3 10 !

S = the galactic center, k :

= -0 al

S 10k 2 years data -

/0t Annihilation channel W*W- 2

-1.\: — E

ot My =80 GeV

10 '9;. ........... Background (Galprop) ,‘. y

E s WIMP annihilation (one example from DarkSusy) ——» E

//)-ME_ Total contribution ' 2

L :

/Il E 1 1 1 | B A I | I 1 ] 1 | o [ i B | I 1 1 1 | I - | I 1 1 ==
107 107! I 10 10°

Energy (GeV)

A.Cesarini, F.Fucito, A.Lionetto, A.Morselli, P.Ullio, Astroparticle Physics, 21,267-285, June 2004 [astro-ph/0305075]




(—| ]0 IIIIIII| I T T TTTTI I T TTTTIT | IIIIIII| I T T TTTI
2
5, t - thar
= b - bbar
z W-W
10 ‘ .
< tau - tau =
S =
L ]
o 1 —
= =
02 -1 _
>
e 10
%)
10 5 =
3 F ]
10 F E
i E -
10 = secondar?f ' component =
= (arbitrarily rescaled) =
-5 — —
10 E =
& E WIMP mass=200GeV | ]
10 = =
7L | | | | \ :
10 | R | I | I N L il | LI
22 1 2 3
10 10 1 10 10 10
- . . . . . . E_(GeV)
A.Cesarini, F.Fucito, A.Lionetto, A.Morselli, P.Ullio, Astroparticle Physics, 21,267, 2004 [astro-ph/0305075] 4




0]/\ 103 | | Illllll | IR | F T 1Hln ] | I|I||I| | | IIIIIE
= 3
< 102 =
= A b - bbar =
R 3
Z 10 A -
) ; =
- 3
wn 1 =
¥ 3
= -1 . 2
= 10 5
~— =
= 5 _ .
= 10 \ =
= neutralino mass . \ 3
= 107 \ =
z / \\\ E
g -4 0 -
- 10 secondary T component .-
.‘a (arbitrarily rescaled) | =
-5 1
<10 -
-6 R
10 =
& 1 | 1 o
10 | N | R | I N | e B I B Lilll

107 10" 1 10 10° 10°
Ev (GeV)

(NP A.Cesarini, F.Fucito, A.Lionetto, A.Morselli, P.Ullio, Astroparticle Physics, 21,267-285, 2004 [astro-ph/0305075] 67



10’

<ov>(102% ¢cm3 s!)

10
7:013

above 3 0 EGRET observation

detectable by GLAST

Not detectable by GLAST

a) channel bb at 3 o, NFW profile

1 1 1 1 1 1 1 1 I 1 1 1 1 1 1 1

10’

102

My, (GeV/e?)

> 7
INFN “o.erm :
el T N oGl INEN o Tor Vergara . Covisomas NN crid 16/122009 68



s in the integ

icult o
Chyistm




AT Jogzeyarions o

20 25 30 35 <40 45

-
=300 MeV, Ibl < 1.5 deg

"-‘

| o
na,
6 | | ’L
|
H ll” ||||| i |”I| R ly “H m-ﬂ'lh IJH-" L'J"M"!

ol

Intensity (>300 MeV, 10° em?s™ st

a ||| ' ||“ i w.lTr*j
gll_iem_ vO2._fit + iso.

GALPROP (54_87exph7S) + iso
- . L . 1 . . . 1 . . L

o -20 -40
Galactic Longitude (deg.)

Fermi LAT Coll. in preparation Chidim




counts/MeV

10°

10

—_

-
<

—_
<
N

107

.......................................................................................................................................................

..-.q'.. aee

T damGreteren i

I lll,lllf| IRRII I|

I] J | ! y s 3
B Y N B Y CERE
S .,‘ y . 5

.

J - J J ¥
. ’ y y

R Irees Iy 2
. { ! s
. J J s
. . ! s

o an e e e e e e e e e P s PNae n e e na e e e e e e e e e e e e e e e e o e

12 Fe-r'r‘ni‘ 1 year
. catalog sources
. (to be released )

PO T T T | 1 1 1 iiiiies o 1 ] '“‘*-LT

3
L. Energy (Mew

e tp e aneann gt re s ine F Cens gane

Fermi LAT Coll. in preparation [ o i koo Vergoa -~ xx oo WGcria 16122000 71




y =ERNE A DO A |
Q = " « 0. : : > R . maw " Co
gl 18 e e DTG N i 11m -y |
Q SRR s O R Pﬁ:: '

B 02 Fbridrduuivgs 0% (0 | RS R e e

~ Ei it L

Q 01 :_.. ........... .I ...... . ..... ... ..............

8 TEG i Tl zL REE

) Ry .
SHEE S s B R s

| _01 ; ..... ,,. ...... Seofonnnenenssnaaannnne ., ........... NETTTIIT Se0000 fotnnnvees ,. ; '

2 E § f ?

g _02 :_.,..,._.., ................... ., ........... S es B POPP IR . L ...............................

O =& : : : :

8 _0.3 ':.—E-...--...................................E...............................................3 ............................... LE E
: i 1 1 [ - i I L 1 1 L Ll i L ) 1 i 1 | |

Fermi LAT Coll.

Energy (MeV)

in preparation






Model independent results for the Sagittarius Dwarft

1 02 l T T T T T T T T |
e above EGRET observation
‘Tm
e
=
(5]
S
S
v
A
> 10! -
@
\"
10° -
Not detectable by Fermi
S
channel bb at 3 o, Moore profile
1 0'1 ! 1 1 1 iy il 1 1 1 ! ey —|

10’ 102 10°
i My, (GeV/e?)
- T N s oG EN Raa o Vergara. Ry Chvonos ST 16712200 74



First Fermi LAT Catalog ( 11 month, release: end of November)

> 1000 LAT sources

 Front > 200 MeV, Back > 400 MeV, log color scale
« Galactic coordinates, Aitoff projection




First Fermi LAT Catalog ( 11 month, release: end of November)
> 1000 LAT sources

- About 250 sources show evidence of variability
- over half sources are associated positionally,
mostly with blazars and pulsars

- Other classes of sources exist in small numbers

(XRB, PWN, SNR, starbursts, globular clusters,
radio galaxies, narrow-line Seyferts)

a lot of remaining sources have no obvious
associations with known gamma-ray emitting types of
astrophysical objects.

 Front > 200 MeV, Back > 400 MeV, log color scale
« Galactic coordinates, Aitoff projection




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 domlvulné‘r'ed sys’rems 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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Synchrotron spectral index between 408MHz and 23GHz

408MHiz, hasiam et af., 1081 Miville-Deschénes et al., 2008

WMAP polarized emission at 23GHz, Page et al., 2007 Synchrotron emission at 23GHz
Miville-Deschénes et al., 2008
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