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Fermi GRB (as of 100804)

514 GBM GRB In Field-of-view of LAT (264)

18 LAT GRB (>100 MeV) Out of Field-of-view of LAT (250)
3 LAT LLE GRB 90 Dec
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Outline

+ Motivation
+ Detection
+ Loosened selection efficiency
+ GRB light curves
+ Direction measurement
+ Definition
+ MC vs data agreement
+ Impact of ROI selection
+ Spectral analysis
+ Technique
+ Energy resolution
+ Performance for spectral analyses
¢ Preliminary results
+ Perspectives

All unpublished results shown are preliminary
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vF_ (erglem?/s)

Motivation

NAI_O3 +
NAI_O6
NAI_O7 [~
NAI_O8 <
NAI_O9 A
BCO_00 =
BCO_0O1 -

sewess o Standard analyses:

BGO <40 MeV

LAT >100MeV

~ We want to fill the gap and

@]
s}

A : = | recover photon statistics
Sley
- @fﬁ%ﬁaﬁf LTINS > Apply a loosened cut

Expectations for bright GRB:
> improve the analyses
> better measurement of
spectral features

{€)

For soft/faint GBM bursts:
> recover LAT signal

051 - 0.6 9: Band | } fixed)

.6 5 - 0.8 a: Band + PL

0.8 s - 0.0 5: Band

GRB 090510
(Ackermann, M. et al.
ApJd, 716, 1178, 2010)

0.8 5 - 0.8 a: Band [ fixed) + PL

0.9 5 - 1.0 a: PL (LAT anly)
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Loosened event selection

Basic event selection:
LAT Low Energy

Study of MC photons
efficiency on source signal

norm. to on-board filter

Study of Data
efficiency on background

efficiency ratio :
LLE/ P6 transient

AMT/PCHE GRB 23/09/2010

v On-board photon
v One track required

> Energy and direction
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Counts per 2.0s bin

GRB light curves

GRB 100724B (6=49°) GRB 100826A (6=70°) Far off-axis bursts (6 > 80°)
> Events hitting only tracker

& | Proliminary] 5 % {im |  GRB100707A
3 P6 data | .- = jfgg | E
3 >100MeV ] & IR L :
i3 ER 3 el E
© | | M | [ [ ﬁ_{fhﬂmH“H Wi mmﬁ i i uﬂlui' il b ﬁlﬂn Mﬁ
C LR T = L] eyl ™ eoctminay

° %0 100 Time 1s?r?ce trigger (g?o ~20 ° 20 a0 61(')|me smcgotrlgger (;())0 20 ° 20 b 6'I(')ime sincgqrigger (;())(J

: # " Preliminary | § o # IR By 3 GRB 081215A |
5 ¢ 1 soof- i 15 F Preliminary -
o 1000 i 44 ERE-RLS =
E +++ + 15 F ++++++ +++++ 4,4 + 1 % qof ]
ool +++ ++ + + { 8 600 §++++++++++ ¥ 4 ++++ +++H+H"H+H+ ++++§ 38 wof =
600 jF++H t H-+++ Jr.|1-|'++++++++|-'|'Jr+ i ++++++ ++*I 500; i 8§ | | | H H | _;
S T
o, enemies | T 0
~20 0 20 40 6(')I'ime sing:.\J trigger 1((s))0 ~20 ° 20 a0 61(?|me smcgotrlgger (;?0 - 2 Time since trigger (s)

> Higher statistics > new detections
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MC photons :
True energy lines
(+\- 2 MeV, 20 MeV - 10 GeV)

Log 10 68% PSF
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Direction measurement

1

a2

0.6

Cumulative fraction of events

Log 10 MC energy (MeV)
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0.4 30 MeV
50 MeV

0.2 70 MeV
T L2 ILAUULJNULA JUULJNUL UL N FOULJ0L AL LA N B L R N L B B B LB o 100 MeV
: 68% PSF(E) o I
| true 6<40° 20 40 su_ 80 100 120 140 160 180
N Angular separation between true and reco track
- E > PSF(E) can be defined
: g -~ ROI selection can be used
:_ Preliminary _:
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Energy (30, 45) MeV
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Data/MC agreement

Vela pulsar: brightest steady point source in LAT's sky
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160

140
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Back to GRB light curves

GRB 090510 (6 = 15°)

GRB 1007248 (6 = 49°)

GRB 100826A (0 = 70°)

Time since trlgger (s)

Quality factor ratios : Q = effy/ veff
(for source spectrum E”-1.5)
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LLE+ROI selection has :

v LLE high statistics
v Higher S/N ratio than LLE
> Better detection significance

> Time history analysis possible
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22 24 26 28

“ON-OFF” :
time intervals

(GRB080916C)

Response Matrix :
GLEAM dedicated
simulation

Spectral fit:
(RMfit, R. Preece)

0.0100F

ctral analysis method
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Energy resolution

25000 " T T T T T T[T T T T T T T T T g
: E,,. = 50 MeV
20000— —— —
: 0 =0 - 40°
- —_— . Preliminary
15000_— ]
10000( -
5000 -
OTI | I " T\_.’_\\_'l_"‘_l_‘-v—ﬁl——v—_

20 40 60 80 100 120 140
Meas. Energy (MeV)

> Distributions very asymmetric
for E,,. <30 MeV

> bias: small

> energy resolution:
reasonable above 50 MeV
larger than in standard IRF

> AE increases with 6
> >80° : geometrical constraints

AMT/PCHE GRB 23/09/2010

0=0-40°

27 +/-10 0.90 0.33
45 +/-16  0.90 0.32
90 +/-27 0.90 0.27
490 +/- 70 0.98 0.14

0 =40 -80°

30+-14 1.0
44 +/- 18 0.88 0.36
85+/-34 0.85 0.34
470 +/- 80 0.94 0.16
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Performance for spectral analysis

Simulated GRB080916C-like PL spectrum : (Count spectra)
N(E) = N, (E/E,)" oy, |
N, = 1.19 e-09 ph/cm2/s/keV ) _'I‘%:lH
E,=1GeV 1 1
y=-2.1 2 oo |
Preliminary
LAT-only, no background s | —
P6 >100MeV only : E T
N,=1.36 +/- 0.13 e-09 e e
v=-2.21 +/- 0.06 ol
~okto<2c = L e
P6 >100MeV + LLE <100MeV : o Tt
N,=1.60 +/- 0.12 e-09 BTN S TR
Preliminary P TR
y=-2.02 +/- 0.02 N R |
> statistical errors smaller g L SUESeadihed
> possible systematic bias o i sl
(>3 o difference) T mepen
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Rate (counts/s/keV)

Sigma

Preliminary spectral re-analyses

Integrated spectra of bright GRB 080916C & GRB 090510 :

(no ROI cut here for the moment)

107 aco5 |
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Band function fit :

GBM + LAT transient >100MeV
LLE data superimposed

> good residuals

(Nicola O.)
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Energy (keV)
Band + PL fit :
GBM + LLE<100MeV + transient>100MeV
> increased significance of the additional
PL : 8.9 sigma (instead of 5.6)
(Sylvain G.)
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Conclusions & perspectives

LLE selection:

v Allows to recover GRB emission statistics
v Enlarges LAT field-of-view

> Brought new LAT GRB detections

» Enables time history analysis (w/ ROI cut)
> Improves spectral analysis accuracy

Ongoing work:
Validate instrument's responses for this selection
Check associated systematic effects

Future studies:

Light curves analyses

LAT GRB re-analyses
> Time-resolved spectral analysis
> Additional spectral components e.g. GRB 090510
> Spectral cutoffs e.g. GRB 090926A

Extensive search for new detections

AMT/PCHE GRB 23/09/2010
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