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é GLAST Reconstruction

Anatomy of a “Typical” Event

Pair production is the dominant photon interaction in our energy range

e Reconstruction Goals:
— Incident Gamma Direction and Energy
— Reject Backgrounds

 Incident Gamma converts in the tracker

~__ — In particular, conversion occurs in one
of the converter foils —ie at a well
defined location

Conversion * Resulting electron-positron pair range out

foils (W) of tracker (TKR)...
— No magnetic field, tracks are “straight
lines”

— Resulting two tracks “point” back to
incident Gamma

Particle
« And into the Csl Calorimeter (CAL)

'—
1
detectors l s — Measures total energy of electron-

Charged particle
anticoincidence shield

-

positron pair
— = Gamma energy

. « Surrounding Anti-Coincidence Detector
Calorimeter (ACD) vetoes any wayward charged

(energy measurement) particles

R.Dubois 4142



GLAST DoE Review June 7 2006
é GLAST Reconstruction

-

What makes it challenging...

_ g 1 GeV Gamma
« Track Opening Angle ~0 T - i
ﬂ—eoﬁversﬁ ton
— Resolve 2 __in foil aNva :
~2*228um /30 mm =~15mr /\/
First I|
~ Tray Measurement |
Spacing Point |
(inY-Z Projection) ||
< ~50 MeV photons to resolve o
. 1] ” A/e b
tracks without “help | g
| 5
e
. |
Looking for “v”s may not be the I|
correct strategy for gamma direction Second |
reconstruction Mw;“f_‘eren* |
. n
— Well... see next slides... (inY—Zl?rl'ojecﬁoN ||
WSi L
T.Usher || quite resolve two tracks

33.333336 mm
R.Dubois
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é/ GLAST Reconstruction

What makes it challenging...

« Tracker has alot of material 1 GeV Gamma

— Actual tracker is ~ .3 rl
e Could live with this...

— Converter foils are ~ 1.1 1l
 Lovethem: convert gamma
* Hate them: tracking electrons

— Total ~1.4rl

* For particles traversing active area of
tracker

e Does not include walls between
towers, etc.

Incident Gamma —>

. S ¥
=.%e+e‘ pair in

there

561467596 mm

_ Radiated gammas
e |[ssues to deal with ~ (from Bremstrahlung)

— Gammas can (and do) convert
outside the foils
— e*e pair interact with tracker Note flow of

: energy in
« Multiple scatter : 1
P direction of

 Primary e* or e- can stop in the tracker incident Gamma fmm“—
I

 e*and e radiate energy
* eftc. i 461.538483 mm

T.Usher
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é GLAST Reconstruction

What makes it challenging...

Incident Gamma —> 1 Gev Gamma

e Calorimeter Issues

— Measure Event Energy — Not Track
Energy(ies)
 Don’t have resolution to separate

» Large fraction of measured energy 5
from Brems et

* Implications for determining gamma \
direction when you do have two track : {
events... !

— Measure Fraction of Event Energy ﬂ\No‘re el

« Energy “loss” Bl e in direction of
— in tracker . incident Gamma

— Leaking out of Calorimeter
» Significant contribution at
— lower energies (e.g. <1 GeV)

— for conversions starting higher in
the tracker

e Must augment total energy
determination with contribution from
tracker

¥

461.895111 mum

il

o 3.5.|Radiaﬁon Lengths
4
f

379.687551 mm

T.Usher
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Background Rejection
Example: Charged Particles in Tracker

GLAST
2._!!%’/,

-

12159158325 mm

‘Project Track to plane of struck tile

1 GeV Muon
L *Calculate distance to nearest edge
s p—— ___P'\““\ ) .
e e _,_'—;_3% .Slgn
Struck ACD Tile/ e Positive if track projection inside the tile
Negative if track projection outside the
> tile
/- ‘Reject if inside the tile
. outside inside
Reconstructed ; tile <«——|—> tile
Track ——5 j.f 10 boupdary [ bouhdary
/ :
/ -
/ -
/ =
/ S
/' L
/’ -
T2 g Extra: Min T
signature in
- Calorimeter
@
1080,209180 mm

R.Dubois
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Sim/Recon Toolkit

Package Description Provider Status
ACD, CAL, TKR Data LAT 90% done
Recon reconstruction In use
ACD, CAL, TKR Instrument sim LAT 95% done
Sim In use
GEANT4 v8 Particle transport G4 worldwide In use
sim collaboration
xml Parameters World standard In use
Root 5 C++ object I/O HEP standard In use
Gaudi Code skeleton CERN standard In use
doxygen Code doc tool World standard In use
Visual C++/gnu Development envs | World standards In use
CMT Code mgmt tool HEP standard In use
ViewCvs cvs web viewer World standard In use
CVS File version mgmt World standard In use

R.Dubois
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Instrument Simulation and Reconstructio

3 GeV gamma interaction

L Epanigesean)
SRR ISR AL LT V.. S

¥ prtic Endegy oy ¥

3 GeV gamma recon

Full geometry in xml with
C++ interface

G4 discovers instrument
from the xml

CAL Detail
R.Dubois 10/42
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-- ; - Science Tools

« The ‘Science Tools’ are the high-level analysis tools for astronomy

« The core analysis tools have been defined and developed jointly with
the GLAST Science Support Center (NASA/GSFC)

— NASA staffed the GSSC early with this intent
— These tools all adhere to the HEASARC FTOOL standards
« To the extent possible we have reused code from existing tools

— Most notably for pulsar timing, e.g., barycenter arrival time
corrections

 For source detection and characterization, the science tools use
Instrument Response Functions (PSF, effective area, and energy
dispersion as functions of relevant parameters), effectively
abstracting the reconstruction and classification process

— The greatest differences from the formalism for EGRET analysis is
that the LAT will almost always be slewing, so that the response
functions that apply to any given source also change
continuously

R.Dubois 11/42
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a aa Science Tools (2)

o After a period of definition and review, the tools have been
developed incrementally, with the milestones for evaluation

Data Challenges (see later) as major milestones and
‘Science Tools Checkouts’ (3 so far) as intermediate ones

e The core Science Tools are

R.Dubois

gtlikelihood, gtexpmap, and numerous associated utilities —
for defining a model of aregion of the sky and fitting it via
maximizing the likelihood function

gtrspgen, gtbin — for generating response matrices and
counts spectra for analysis of GRBs in XSPEC, including
jointly with GBM data

gtbary, gtpphase, gtpsearch — and associated utilitites for
pulsar timing, periodicity tests

gtobssim, gtorbsim — fast and flexible observation
simulator using the IRFs, and an orbit/attitude simulator.

12/42
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a aa Automated Pipeline Processing

* Whatis the pipeline?
— Envisaged as tool to provide a tree of processing on a given input dataset
— Handle multiple “tasks” concurrently, eg LAT commissioning, DC2 Monte Carlo runs
— Full bookkeeping to track what happened
— Archive all files touched

e Used by whom?

— Online
» for sweeping integration data out of the clean room and to tape
e populate eLogbook

— SVAC (Science Verification and Calibrations)
» for doing digi, recon
e creating reports
* Preparing for calibrations

— Generic MC
 DC2, background runs etc etc

— ISOC (Instrument Science Operations Center)
* Flight operations: Level 1 and 2
* environmental testing, at Spectrum Astro, KSC
» Datareprocessing

R.Dubois 13/42
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é Sample Processing Chain

r NRL —>-—> CCSDS —>-
i
Digi.Root —»-

F&econl.root F&econz.root ¢ o0 erconN.root

F&econ.root - - - EeconReport.out

R.Dubois 14/42
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Web Monitoring of Pipeline Progress

version 1.4.2 | Jira | Help "*
Access control by user

TaSk in queStion User: richard . Logout

Pipeline Mode: Prod Switch to: [ Prod | Dev | Test ]

Upload configuration file

summary J interleaveDC2-GR-v7r3p2l / mclstep

Runs for process: mclstep Processing step in chain
*NEW* Show processing statistics

. — Filter queries
Run Min Max Status: | Success W)

Date Start [ Mone :ﬁ End |None :ﬁ

Ll Show all runs on one page

31,619 items found, displaying 1 to 20.
[First/Prev] 1, 2, 3, 4, 5, 6, 7, 8 [Next/Last]

Run »~ Status Submitted Memory (MB) CPU (secs) JobId Links (?)
1 Success 2006-02-01 22:38 065 2035 100544 Log : Files : Qut : Err
2  Success 2006-02-01 22:45 o644 2075 100845 Log : Files : Out : Err
3 Success 2006-02-01 22:45 557 2140 100844 Log : Files : Out : Err
4 Success 2006-02-01 22:45 061 2183 100843 Log : Files : Out : Err
5 Success 2006-02-01 22:45 561 2197 100846 Log : Files : Out : Err
6  Success 2006-02-01 22:45 576 3598 100847 Log : Files : Out : Err
7  Success 2006-02-01 22:45 579 2220 100850 Log : Files : Out : Err
8 Success 2006-02-01 22:45 578 2322 100848 Log : Files : Out : Err
9 Success 2006-02-01 22:45 589 2313 100849 Log : Files : Out : Err
10 Success 2006-02-01 22:45 3589 2376 100851 Log : Files : Out : Err
11 Success 2006-02-01 22:45 593 2772 100852 Log : Files : Out : Err
12 Success 2006-02-01 22:45 538 3965 100864 Log : Files : Out : Err
13 Success 2006-02-01 22:45 53594 3717 100865 Log : Files : Out @ Err
14 Success 2006-02-01 22:45 587 2726 100867 Log : Files : Out : Err
15 Success 2006-02-01 22:45 554 3956 100868 Log : Files : Out : Err ol

R.Dubois 15/42
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é - Pipeline 2

~/fﬂ' »on experience from #1

'\’10/ robust, but lacking in areas of flexibility

. ReV|S|ted

Task sefte / uld be more flexible that current linear chain
¢ Sholt suf parallel execution of tasks
e Should al dency chain to be more general than the input file requirements

e Should suppor , ub tasks, with number of sub-tasks defined at runtime
* Perhaps support cog hased on external dependencies

Should allow for remote su |v yobs

* Perhaps using GRID batck n component, or Glast specific batch submission
system

* Will need to generalize current sy J 2 et rid of absolute paths)
Support reprocessing of data without re n/

* Need way to mark Done task as ReRunna I(

* Need to support multiple versions of output fi f‘l"///
Ability to Prioritize tasks /
Ability to work with "disk space allocator” J
Would be nice to set parameters (env vars) in task description / /
Would be nice to be able to pass in parameters in "createJob"
Ability to suspend tasks

)

~4

¢
—  Ability to kill tasks = :/ o
— Ability to throttle job submission (ie max number of jobs in queue) /// 4
— Ability to map absolute path names to FTP path names (site specific) /',
— Would be nice to remove need for "wrapper scripts” '\) N 7
— Ability to specify batch options (but portability problems) ~ J /l
v
. Redesigning database schema now
. Targeting beamtest for production use
16/42
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Instrument Data Access

Run Mode: Prod

Welcome Pruner

Peeler History Admin

T

Select detailed event data

Batch data for user: richard

S

elect summary ntuple events Task type: pruner batch number: 126191

Please edit data and than press the 'Proceed’ button

‘ Batch Parameters

Parameter Values

|
| interleaveDC2-GR-v7r3p21 [v]

Task Name

‘E—majl richard@slac.stanford.edu
‘Tcut |CTBGAM>I}

Min Run Number |

Max Run Number |

‘Debug mode | false v/

‘UEEI' Comment

|1D-daytestprune

‘Batch Options

Max Filesize [MB]
R.Dubois
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-- % = Data Challenges

Ground software is amalgam of HEP instrument software and Astro FTOOLS

Adopt HEP’s “Data Challenges” to create a series of end-to-end studies:
create a progression of ever more demanding studies

Originated by the Mark2 experiment at SLAC while waiting for the SLC
accelerator to deliver data

— Test and oil the data analysis system from simulating the physics
through full blown analyses

— Details of physics and detector performance not revealed to the
collaboration until closeout

— Engage the collaboration and get it thinking science

ISOC is an integral part of the collaboration
— Exercise its part and interactions with the rest of the collaboration
R.Dubois 18/42
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-- % = Data Challenges: Three Rounds

« DC1. Modest goals. Contains most essential features of a data challenge.
« 1 simulated day all-sky survey simulation
« find GRBs
e recognize simple hardware problem(s)
« afew physics surprises
o Exercise all the components

« DC2, kickoff Mar 1. More ambitious goals. Encourage further development,
based on lessons from DC1. Two simulated months.

— DC1 +
« Much more data
« Backgrounds included
 More realistic GRBs
* Pulsars, variable AGNs
« More and more elaborate surprises

« DCS3,in CY07. Support for flight science production.

R.Dubois 19/42



GLAST DoE Review June 7 2006
a aa DC Components

 Focal point for many threads — “end to end system test”
— Orbit, rocking, celestial coordinates, pointing history
— Plausible model of the sky
— Background rejection and event selection
— Instrument Response Functions
— Data formats for input to high level tools
— Use of Science Tools
— Generation of datasets
— Populate and exercise data servers at SSC & LAT
— Code distribution on windows and linux

e Involve new users from across the collaboration

e Teamwork!

R.Dubois 20/42



GLAST

* Full background analysis this time!

Tremendous collaboration effort to reduce the backgrounds to
Science Requirements levels

Revision of background model — x4 higher than DC1 estimate
Detailed skymodel

R.Dubois
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Preparations for DC2

Flaring objects; pulsars; joint GBM data(!); etc etc

Mechanically a huge change from DC1

Have to simulate backgrounds 103x signal

100,000 CPU-hrs to simulate 1 day of background: 5 billion
events

Machinery to randomly interleave that day 55 times, while
simulating full rate deadtime effects

High-stress test of processing pipeline

— ~400 CPUs running simultaneously for a week for the
backgrounds runs

— ~200,000 batch jobs total for DC2
Many scaling problems fixed

21/42



GLAST DoE Review June 7 2006

Monitoring Pipeline Throughput

Pipeline Statistics

Summary mclstep
CPU Used (secs) Memaory Used (MB)
CPU Ermriess - 31492 Erfiriess - 31492
ol ey gll?g
time | —— [0 e
5,000
] Memory
3,000+
2000+
1,000
D—u
0 2,000 4,000 6,000 400 500 600 Too
Wall Clock time (secs) Pending time {mins)
Ermtriees; - 31613 Ernries = 31619
30,000 ;mu 23;: 35001 ;i_uu’-- :;e‘ig
25,000- 3,000 “Walit” time
20,000 2.5007 :
. 2,000 / for JObS
15,000+
10,000 15807
' 1,000+
5,000+ 500
0~ :_ : :_ ! 0 T T T 1 T T
085 10 15 480 0 10 20 30 40 50 GO
CPLUWall Clock
Erfries : 31492
20,000 T e :
i Ratio wall clock
150001
10,000
50001
0 } } T T
0.4 0.6 08 1.0

R.Dubois ' | | 22/42
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Monitoring Disk Farm via SCS Tools

i
sulky35.slac.stanford.edu Overview
sulky35.slac.stanford. edu Load Tast hour g
2.0 e
This host is up and running. g | ﬂ L' [T
£ 1.0 &
Time and String Metrics 3 ;
0.0
boattime Sun, 5 Feb 2006 14:25:42 -0800 =00 DR =D TR e
O 1-min Load MW CPUs [ Runhing Processes
gexec OFF
last_reported 0 days, 0:00-07 sulky35.slac.stanford. edu Hemory last hour §
machine_type sundu "
0s_name Sun0S £ zo0¢ g
o0s_release 59 E
: 0.0
uptime 6 days, 18:20:32 03: 00 08: 20 0%: 40
W Memory Used W Memory Shared E Memary Cached
O Memory Buffered MW Memory Swapped [ Total In-Care Memory
Constant Metrics =
sulky35.slac.stanford.edu CPU last hour g
Cpu_num 2 CPUs 100 - 2
cpu_speed 1503 MHz 2 )
mem_total 4010424 KB £ =0 g
swap_total 11805840 KB .-
08 00 oE 20 08 40
W user cPU [ Hice CPU M System CPU O Idle CPU
Gmetrics =
sulky35.slac.stanford. edu I70 last hour g
40 M .
i {tf 2
% 20 M ol %
. 08 00 ' oE:; 20 08 40 i [V]
el i sl

R.Dubois 23/42
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Documentation: User Workbook
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GLAST Data Challenge 11

SITE MAFP

Geting DC2 Code
Ready Releases

DCc2
Data Access

Feedback People &
Wiki & Help Planning

Event
Yiewer

Mowvie:

DC2 Data

DC2 Sky

Follow on lead from SLD,
(.= BABAR, but ...

Science
Tools

o work with Tech Writer

Welcome to Data Challenge I1!
Kickoff March 1-3, 2006

DC2
Workshop

DC2

Kickoff
Analysis Results

Agenda

DC2

S Users Forum

Closeout Meeting: May 31 - June 2, 2006
Closeout Agenda

Second in a sequence of 3 data challenges,
DC2 will include extensive analysis of 55 days
worth of realistic simulated data. Relative to DC1,
many aspects of the simulated data have been
improved

DC2's "Simulated Gamma-ray Sky"
featured as APOD's picture of the
day: May 31, 2006.

+ Full and realistic detector simulation, i.e., realistic in that simulations are imperfect,
including things like dead strips, deadtime, etc.

* Full reconstruction chain from low level electronics quantities, to high level event
information.

* Updated and detailed background model, including all the things that are not
gamma-rays from celestial sources; also includes orbit variations.

* Rich description of the gamma-ray sky, including variable sources, pulsing sources and
Gamma-Ray Bursts {GRBs).

* Revamped event classification and background rejection analysis, i.e., updated
instrument performance plots.

« skilled at extracting
iInformation from us wackos

« worries about layout,
organization

e can write good

» we're struggling with apparent
conflict of web navigation vs
“printed book”. Pursuing the
former.

24/42
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Code Distribution

% Glast Software Installer

L .
welcomets Glast Software Installer

1M Mo NG Y Glast Software Installer

‘Wielcome ko k

Select which softwar Install

Inskaller wil
Erowse anc
Falder. Clicl

Destinatic

C:\Docur

External f

C\Docur

Glast inskaller «

Glast inskaller version

Glast inskalle

5 Glast Software Installer

Java WebStart app
fEX

-

CEKX
]

AlEIEI
1
B -
% Glast Software Installer "_”E”E'

.r
i i

Package List

Installation progress

The following packages will be

ilast Files | External Files

Package
AcdDigi
acdRecon
Analysisttuple
astro
CalDigi
ZalibDrata
calibRookData
CalibSwr Unpacking: Fredjworoa redist/rdoc/parsers/parse_rb.rhb
calibLti [ |
ZalRecon
Callkil
i alLkalR psninnse:

File 5/76 29,5 ME/628.1 MB (29:13 remaining)
(T ]
Dowenloading: Fred-vOr33, zip

Received 3.0 MB af 3.1 MB (231 .6 kB/Second)

* Tied in to Release Manager builds database
» Provide self-contained scripts to run executables sans CMT
25/42
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— FRED - Event Disp
= GLAST plugin

GlastRelease config Event control %

Main  Tools  Yiew Windows Graphics  Filters

SO YR 240000~ & 9

JRL: |

+| Event

" e Fox/Ruby/C++ app

=l LATInner
- allTowers

[»

—| oneTower
. = oneTKR
G raphms free |=——p  #oenwsa
TERWallLong
TKRWallShart
towerGridFlangelong
towerGridFlangeshaort
towerGridweblong
towerGridiwebShort
=l oneCAL
+ CALEottomFrame —

+ CALTopFrameLowerval

Graphics metadata: | oo

CALCloseoutBox

CALSidePCEBox A

H e p R e p 3 volume of the geometry; it

|, & composition or a skack

Evales

Wolume bype: The kind of volume {simple,
composition, stack or sensitive)

Material: The material name of the
volume

Shape: At the moment this can be just a

3D controls =5

(o] ] o

Eiox

() ) ) ) e [}

(o ] ] o ] ) o o (o] s [ o
| |

30 Contraols

Background Color I
Zoom |14.8577 MO m  Theta (o | NN 1] HUD Colar —
Pan X |558.634 e phi a [T o

Toggle Antialias|  Toggle HUD M u |ti p | e Vi eWS
Pan |-117.7584 e

Glast Sources List

Ready,

R.Dubois 26/42



| France: 13
N Italy: 17
UsS: 71
Japan: 5
Sweden: 2
R.Dubois Germany: 4 (GBM) 27142

112 registered attendees!




= Data Challenge |

http://www-glast.slac.stanford.edu/software/DataChallenges/DC2/JuneCloseout/

Closeout Meeting: 31 May — 2 June

DC2 Coordinated by Julie McEnery, GSFC (I'm liberally swiping slides from her closeout talk!)
28/42
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a = DC2 Goals, requirements and purpose

« 55 days of LAT data provide a deeper view of the high energy
gamma-ray sky than has previously been achieved.

R.Dubois

Results from previous gamma-ray missions provide, at
best, an incomplete guide to the DC2 sky.

Part of the challenge of DC2 will be to figure out what was
iIncluded in the sky model.

DC2 data has a fairly realistic level of detail which will
support a wide variety of both science and instrument
performance studies.

Exercise the science tools — but don’t feel restricted to
them

Improve the documentation and analysis software from
user feedback.

29/42
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r-/

== Gamma-ray sources in the DC2 Milky Wa ,

« With the exception of Pulsars, #y-rays (A+B)*
which were based on a Milky Way itself (1) | 1,704,807
population model and a lot of
research and fiddling, we Pulsars (414) 140,596
included only likely examples Plerions (7) 9780
each source class SNR (11) 22 592

— Typically associated with an XRB (5) 1491
already-known source (sorry
Olaf & Patrizia) without OB associations (4) 295
attempting a pop. synthesis Small molecular

« ‘Other 3EG’ means that we clouds (40) 1741

included all non= lous

sources from the 34 EG Dark matter (~2) 5158
catalog (Hartman et al. 1999) ‘Other 3EG’ (120) 112,386
even if we did not have a Sun (1 flare) 4669

specific counterpart in mind

Moon (1) 10,523

S.Digel *Out of 3,340,146
R.Dubois 30/42



GLAST DoE Review June 7 2006

. Examples of Variable Sky

AGN: Mk 421 Pulsar Sun

|

:_: 1.0 A, N e Yo, ‘i: g’ 0 #______,_.———-" | T T T ]
'E_ 0.8 .!. s 107k o ol ]
3 1 i Cil ]
=4 1 - —
g 04 g 1 .03 .
w 02F 7| (e C I ]
i 2 10°F 1 [ ]
2 , | j & ) ~ b Integrated flux >10 MeV :
225F KA W f '% 10 10" 10 10° o Cl ]
220 I ‘l*‘. i . g N Eneray (MeV) £ L i
e FN .'(' ‘ Hllr lm'!\ PRN “% 10 i = ooer! E
S R WYY L " g $ fir ]
LT I b O R = = L 1
210F W i B 2 F.> b
205 1 T £ 2 R ]
= £, = L ] — ]
o 6F ] N 2 s rfo ]
o " I i = [l 1o ]
"§ y i'l [ \ |’l Il. l g oo 7: (<D B
o 4F X \ 3] wy | r 7
= . ’l\ f m ) 'k?‘ "f\'.f b ‘.Jr"'f"'#'\ 1; 3 g L I n ]
2 B\ LT L F .
g 2 y v M ! # 0.0 0.2 0.4 06 08 1.0 C (:Q ]
Al | Phase :I > ]
“ ou 10 20 a0 a0 50 Razzano/Harding DC2 Pulsar. PSR_B0833ma5 Lo | ]

Time (d since January 1, 2008) Class: EGRET Pulsar FEO[ ¢ T T T T
Tosti DC2 HBL light curve #: 29 Flux (=100 MeV): 1.00E-0Scm®s’ i 1
.., (MeV): 1047.0 Flux (=10 GeV): 2.14E-08cm”s' r 1
r,-I,: 0.515 F 1
200 -
N L i
o 150 _
5 r |
(=% L m
- C . _ . 1
& 1ol Early figure — showing |
i slewing and eclipse ]
S0 -
ol T P ]

o 2000 4000 8000 &0ao 10000
Tirme (s since day 26.22)
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GLAST

Requirement: Spectral index
and flux (with associated
uncertainties), location with
68% and 95% confidence
ranges, flux in discrete
energy bands.

Goal: Variability index, flux
history, peak flux, measure
of whether a source is
extended.

1.07 T

0.5

0.2

=1.0

DoE Review June 7 2006

Produce LAT point source catalog

0CZ vZ cataleg

L — LB
T
F 4 100-300 vs 30100 Mev

B #  300-1000 vs 100-300 MeV

| & 1-3vs 0.3—1 Gev

—-4.5 -4.0 —3.5

-3.0
Spectral slope

—-2.5

—2.0

-1.5

The catalog analysis and results proved to be an extremely important part
of DC2. It provided a starting point for a large fraction of the more detailed
source analysis and was a reference for people doing population/source

detection type studies.

There was a somewhat higher rate of false detections than would have
been expected (~10%), this needs to be understood.

R.Dubois
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= LS 5039, LS | +615 & Friends
| Micro-quasar candidates in DC2

Toby’s HEALPIX map + Saclay sources

GRS 1915+105
V 4641 Sgr
GRS 1758-238
XTE J1550-564

o
=
Lo
LO
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T
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£ .. !::l !
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GLAST
é/ Develop and test source detection algorithms

— Requirement: That these
algorithms are tested and 1000t
compared with one another ;
In a systematic way using
the DC2 data.

« Many source detection 100
methods developed — i
Stephens, Tosti, Burnett,
Casandjian, Ballet,
Romeo/Cillis

« Compared with one 10+
another by Seth Digel ;

N(=F)

What's going on here? 10-9| 16-8I | 16-7' | 16-6I | 10°
Flux (>100 MeV, em*s™)

R.Dubois 34/42



GLAST DoE Review June 7 2006
: ; o Pulsars

— Goal: blind periodicity searches on candidate DC2 pulsars
e Use time differences to measure power
 Look for frequency at peak power

Marcus Ziegler — lightcurves of pulsars without radio data.

Light_Curve MRF0054 100 bins | Emmlsﬂ — | Light Curve MRF0058 100 bins | Enm;" = ‘ Light_Curve MRF0155 100 bins | E"my"125
4067 Mean 0.3902 - Mean 0.5198 — Mean 0.5363
B RMS 0.2399 n RMS 0.2597 L RMS 0.2879
350[- 2501 2001
300f - 180:
- 200 i
2501 I 160[-
zoui 150( 10
150f
r - 120
ek 1001
i 100
50 -
o b b b b b b b by L 507\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\H\‘H\\‘\\\\‘\\\\‘\\\\ 80
0 04 02 03 04 05 06 0.7 0.8 08 1 0 04702703 0.4 0506 0.7 0.8 09 004 0.2 03 0.4 05708 0.7 0.8 09 1
Epoch MET = 220838550 Epoch MET = 220838550 Epoch MET = 220838550
FO= 5.885928323969 FO = 3.91691474178 FO = 3.766282209980
Fl= -1.306230 e-012 Fl = -1.936137 e-013 Fl = -3.677283 e-013
F2= 1.0 e-021 F2 = 6.0 e-022 F2 = -3.3 e-021

Phased light curves for radio quiet pulsars
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é - Extended sources

— Hiro studying how to improve images by deconvoluting
with the PSF

 Can we use event by event measured errors?

Before deconvolution After deponvolution
‘deconvolved image | 3EG J1714-3857
1

0.5

HESS RX-J

-0.5

1
346.5 347 347.5 348

1 —_
346.5 347 47.5 348

_ Hiro Tajima
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Variable sources

— Requirement: Produce lightcurves for at least 20 bright sources (from
the data release plan, these are the sources we will release high level
data from in year 1)

— Goal: look at lightcurves for many more sources

Light curves for sources from the 1st Year Data Beleaze Plan - DE2 - SLAC Confluence - Microsoft Internet Explorer E]@]E] »

Fichier Editon Affichage  Favois  Outs 2 z 5 1.8

=T _ £ g i
Q Précédente - O - \ﬂ \g _I.\J P ! Rechercher ‘:\?’ Favaris @7 T 9 ‘i‘i -2 — % i ii* ]
Adresse g‘]https:,l’,l’conﬂuence.slac.stanford.edu,l’display,l’DC2,|’Light+curves+For+sources+Fr0m+the+1st+\"ear+Data+ReIease+PIan v | kd oK 2.2 :_ %{%%% % }%* HH % % {
,\ : t
Source name other name v1 Catalog name DRMNGB MINUIT simple estimate 2.4
0208-512 3EGI0Z10-5055 MRFOZ94 light curve®, file? light curve®, file® light curve® 2.6
PKS 05258+134 3EGI0S30+1323 MRFO194 light curve®, file® | light curve®, file® | light curve® )
0527 +243 3EGINB29+2413 MRFOZ64 light curve®, file®  light curve®, file®  light curve® -2.8
Mrkdz1 3EGI1104+3809 MRFO404 liaht curve®, file®  light curved, fils® | light curve® | | | | |
30273 3EGI1ZZ9+0210 MRFO409 light curve®, file® | light curve®, file® | light curve® '30 — '10 == '20 — 30 40 ' ' 50 -
3C 279 3EGI1255-0549  MRFO253 light curve®, file® | light curve® file® | light curve® Time (dav)
1406-076 3EG]1409-0745 MRFOZZ24 light curve®, file® | light curve®, file®  light curve® A 0_6
PKS1622-297  3EGIL625-2955 MRFO362 light curve® file® | light curve® file®  light curve® -'7:‘" E
1633+383 3EGI1635+3813 MRFO25E light curve® file®  light curve® file® | light curve® h'.E 12 :— MRFO0253 1256-0547
1730-130 3EGILT33-1313  MRFOOZ0 light curve® file® light curve® L 10 C ii
3C 4543 3EGIZ254+1601 MRF0293 light curve, file® | light curve®, file®  light curve® % C 4
LSI +61 303 3EGI0Z41+6103 MRFO044 light curve@ file® | light curve®file® | light curve® = 8 :—
MrkS01 MRFOZ57 light curve®, file? | light curve® file®  light curve® § 6 i ]
W Com 3EGlz22+2841 MRFOZ34 light curve, file® | light curve®, file®  light curve® Iﬁ C M
165 1959+650 MRFOD12 light curve file®  light curve® file®  light curve® X 4E L
1ES 2344+514 MRFO351 light curve®, file? | light curve®, file®  light curve® T 2 :_ ) !ijﬁ A st
H 1426+428 MRFOZz40 light curve®, file? | light curve®, file®  light curve® E avs . s [ ¥ '......
PKS2155-304 MRF1330 light curve?, file? | light curve®, file?  light curve® 0 4o 2030 a0 B0
- Time (dav)
@I] hitp: # A, cenbg.in2p3. fr/ftp/ astropart /glast/DC2/Dight_curves/sourcesdc 5 0 1266-0F é 8 Internst
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Spectral Studies

 Riccardo Rando found a source that appeared to consist of
two components, a pulsed hard component and a soft, steady
component.

1#; MRF0178 - PSR_J0904m5008
Dower-law #H ~ : Refit with a
point source + i \ composite
backaroun c/ \ ) . source
gre i N\ ] & consisting of
model Isa N | Fremime | N\ i il /@ power-law
very poor fit T A v (o] and a log
to the data }E} R 1% normal
56401 se+02 | 5e+03  Se+04 g '3 Component
- : J[ nergy %,53—{
g + Phase vs energy plot  IAIPPES I
% K shows that the pulsed it
"»,.1 " 1; emission dominates
Eneryy (Mei) above 1 Gev il E1r||1;m\|r (Mev}u“ 1¢*
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Gamma-ray bursts

This was one of the “rejected” fits
due to the strange spectrum. The
cause is likely to be because this
GRB was simulated with an
additional “hard” extended
component lasting for 400s.

GRB08015885 — Nukri Komin

our

%

b
ar

i
[=
b5
E
=
=

Blind GRB Search

spikes in LAT trigger rate R = 10/At (rate for 10 events)
7 GBM bursts

L]

GBM (386)

10°
* 3 new bursts GBM (33)

GBM (13)

1 solar flare

132 generated in 47
64 bursts seen in GBM

102 = GBM|(103)

25in LAT; 16 with > 4 y 10—\ frem 12
1 I
06/01,11h 20/01,11h 03/0211h 17/0211h
root [0] .L GRBsearch.C+
root [1] GRBsearchMulti(
end with *;', '@':abort > "LAT allsky*.fits.root"
end with *;', '@':abort > 16,10) DC2 close out, GSFC, 310506
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é - Other sources

 Requirement: Identify at least one source that is not a pulsar,
AGN or GRB (there are some that can be identified from the

gamma-ray data)
« Moon (Tosti, Rando)
e Sun (Tosti, Chiang)

1 20 40 60 g0 100 120
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-- ; = Diffuse sources

— Goal: Study flux, spectra and spatial distribution of the galactic
diffuse and compare with the diffuse model provided for source
analysis.

— Studied by Jean Marc Casanjian, Andy Strong and Larry Wai

15360 - 30720 MeV
| ToebeD25, 0.25cbe 4.75

407  galdef ID 29_6002020RB

H

1
=
io

galdef ID 49_6002029RB

<388 50
b<89.50 0.80<<178.50 , 180.80<1<348.80)
F -89,50<b<50,50 , 60.50<1-<83 50

-
to

0.6

intensity, cm ™ sr' s™
Qo
-.q

0.5

D3

1 10 10° 10° 10 10° 5 He
10 10 10
energy, MeV energy, MeV

Full sim Fast sim
No resid bkg

1 1 | 1 1 1 1 1 1 1 1 1 1 1 1 | 1 ! 1
180 160 140 120 100 B0 E0 40 =20 0 340 320 300 280 260 240 220 200 180

Galactic Longitude

Diffuse is background to non-line dark matter searches
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; aa DC2 and Beyond

« The DC2 sky is probably the best rendition to date of the
gamma ray sky

— LATers took up the challenge and didn’t just look for the
obvious

« And... we now have a great dataset for future development!
— 55 days of simulated downlink to practise with
— Simulate downlink frequency
— Test Data Monitoring
— Develop Quicklook

e And then “DC3"

R.Dubois 42/42



	A Glimpse of the Future
	Organizing Science in the Collaboration
	GLAST Reconstruction�What makes it challenging…
	GLAST Reconstruction�What makes it challenging…
	GLAST Reconstruction�What makes it challenging…
	Background Rejection�Example: Charged Particles in Tracker
	Sim/Recon Toolkit
	Instrument Simulation and Reconstruction
	Science Tools
	Science Tools (2)
	Automated Pipeline Processing
	Web Monitoring of Pipeline Progress
	Pipeline 2
	Instrument Data Access
	Data Challenges
	Data Challenges: Three Rounds
	DC Components
	Preparations for DC2
	Monitoring Pipeline Throughput
	Monitoring Disk Farm via SCS Tools
	Documentation: User Workbook
	Code Distribution
	FRED – Event Display
	              DC2 Kickoff Meeting 1-3 March
	DC2 Goals, requirements and purpose
	Gamma-ray sources in the DC2 Milky Way
	Examples of Variable Sky
	Produce LAT point source catalog
	LS 5039, LS I +615 & Friends� Micro-quasar candidates in DC2
	Develop and test source detection algorithms
	Pulsars
	Extended sources
	Variable sources
	Spectral Studies
	Gamma-ray bursts 
	Other sources
	Diffuse sources
	DC2 and Beyond

