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Large Area Telescope

Détecteur de rayons «y entre 100 MeV et 300 GeV

LAT :

@ 4 x 4 array of identical
towers

@ Each one including a
Tracker, a Calorimeter
and an Electronics
Module

@ Surrounded by an
Anti-Coincidence shield to
reject charged particles
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Introduction

Buts :

@ Faire un analyse de donnée sur un
source : obtenir un spectre

@ Découverte du package Enrico

Event file == Photon file == FT1 file

Spacecraft file == FT?2 file

L'analyse est fait par maximum de vraisemblance (likelihood)
Analyse BINNED
Source : Crab (83.633083,22.0145) lapp)
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Données Fermi

Fermi Mission Elements |
*

Tho photon database curontly holds 28834781 photons, collotad batwoen 2008-08.04T16:43:37 UTC and 2013.00-10T05:34:23
Time (MET) 230557417 6 ).

The event database curenty holds 1896512296 events, Colleted between 2006-08-04T15:43:37 UTC and 2013-08-10T05:34:23

Use xTime to convert between MET and other timo systems.

Start Search | Reset

N* ¢ P —
P— T

PR—

Observation dates:

Time systom: Gregorian -
Enargy range (Mev):

LAT asta type: Photon -
Spacecran dats: @

Disponibles aussi sous un FTP
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e —
Data selection

Données dans des fichiers FITS (Flexible Image Transport System).
Outils de visualisation : ToCat, fv or ds9

Boresight

gtselect

Zenith

@ evclass = 2,3 o0r4

Cosmic ray

o zmax = 100 : Coupure sur I'angle
zenithal pour eviter I'albedo

@ definition de la ROI

ROI : balance entre CPU et précision

gtselect

Selection en temps, espace et énergie
Ps: €5 & lapp)

gtselect evclass=2
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Data selection

gtmktime
@ GTI : Good Time Interval

o filtre=DATA_QUAL==1 && LAT_CONFIG==1 &&
ABS (ROCK_ANGLE) <52

@ ROI cut=yes

gtmktime

Quand les données sont valables ?

gtmktime J

lapp)
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Count Map, cube map

Carte en coup avec gtbin : visualisation des données

gtbin option CMAP

gtbin J

gtbin :
Bin les donnée en energie et espace

@ 10 bins par decade
e binsize = 0.1, npix = ROI/(v/2*binsize)

s

gtbin option CCUBE N~~~

s=r*y2

gtbin J
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Modele du ciel

Resolved sources: Galactic diffuse: Isotropic diffuse

point vs. extended Cosmic-ray interactions with Unresolved sources
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N
Modele du ciel

- <source library title="source library">

- <source name="TsoDiffModel" type="DiffuseSource">
0_p7v6source.txt" type="FileFunction">
1" max="1000" min="0.001" name="Normalization" scale="1" value="1"/>

Diffuse Source

ConsmntValue”>
="10" min="0" name="Value" scale='

value="1"/>

</spatialModel>
</source>
~ <source name="GalDiffModel" type="DiffuseSource">

—<spectrum type="ConstantValue'
<parameter free="1" max="10" min="0.01" name="value" scale="1" value="1"/>
</spectrum> Free parameter
—<spatialModel file="gal 2yearp7v6_v0.fits" type="MapCubeFunction">
<parameter free="0" max="1000" min="0.001" name="Normalization" scale="1" value="1"/>
</spatialModel>
</source>
—<source name="Crab" type="PointSource"> source ponctuelle, model poxer-law
—<spectrum type="PowerLaw">
<parameter fre 1000” in="1¢-05' name="Prefactor" scale=
<parameter fres " mis " name="Index" scale="1" valu

Valeur
17>

<parameter fre 300000" 0" name="Scale" scale="1" value="100"/>
</spectrum>
—<spatialModel type="SkyDirFunction">
<parameter fre " max="360" min: 3.6331"/>
<parameter fre " max="90" min "22.0145"/>
</spatialModel>
</source>
—<source name="2FGL J0440.4+1433" type="PointSource"> Spectre
—<spectrum aw">
<parameter free: e-05" name="Prefactor" scale="1e-12" value="1.22753"/>
<parameter free: name—"[ndex scale="1" value="-2.3513"/>
<parameter free: value="910.467"/>
</spectrum>

—<spatialModel typ
0.1037"/>

Lt 3 =" B ="
<parameter free: in=" = = ="14.5619"/> Position
</spatialModel> ,
S app
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Livetime et exposition

gtltcube
Amount of time that the source spent at a given inclination angle during
an observation

gtltcube J

Event | Comversion | Deser
™

PTULTRAGLEAN_VG-FRONT | 4 o

PTCLEAN VezFRONT

PTCLEAN VG:BACK 5

P7SOURCE Ve 2 ot

PTSOURCE VeMCzFRONT | 2 o

Aok |2

oo
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Livetime et exposition

gtexpcupe2

Binned exposure map : Calcul sur la totalité du ciel

gtexpcupe?2 J

gtsrcmap

Model count maps

gtsrcmap
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gtlike : étape de minimisation

gtlike

Minimization step

gtlike ftol=le-6 sfile=Result.xml plot=yes J

tolérance (ftol) :
Optimizer : MINUIT, NEWMINUIT

Test Statistic (i.e. significance)

Sortie graphique

Resultats dans des fichiers xml ou/et ascii ’d@
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LAT data analysis : Enrico python package

https ://github.com/gammapy/enrico
ArXiv : http ://arxiv.org/abs/1307.4534

Features :
@ Front-end pakage for the ST tools
@ One configuration file for Spectrum, LC, TS map ’d@

@ Debug plots
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Enrico python package

=

Flux (photon cm? s°)
o nem
g o 2 2
3 2 = 3

R BB b e

C

240

& 4
>
-

0
c
3
1]
]

280 300

340

E2dN/dE [ergcm 2s]

101

Spectral Energy Distribution

10°

10

Sanchez (LAPP)

10°

E [MeV]

Flux/A Flux

Analyse Fermi

T T
Debug Plots
X
x P
X
x
58
x &KX
X
&
X x X
«
x L
X
o
10 12 14 16 18
Npred/sqrt(Npred)

TS maps

17 septembre 2013 18 / 18



