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Goals for the Workshop Series

Prepare for Instrument Data Analysis

Familiarizing LAT Collaborators with the

— LAT instrument
— Front-End Electronics
— Trigger and Data Acquisition
— Data Analysis Software

— Data taking plans during LAT integration using
— Cosmic rays
— Van de Graaff photons

Create a forum to

— exchange knowledge between all subsystems and “hard ware and software
oriented people”

Use simulated and real Data to

— exercise reconstruction algorithms (mostly with rea | data)

— exercise the data analysis tools and provide feedba  ck to developers
Develop expertise to

— uncover and quantify any instrumental effects that could have an impact
on the LAT science data

— start the work that will evolve into the Science Op  erations Group of the
ISOC

— create a core and trained group to participate int ~ he beam tests analysis
effort (after instrument delivery)

Develop ownership of the LAT instrument
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Overview of the Process

Instrument Analysis Workshop
Results

Operations LAT Performance

Improve Optimize operational
|I&T Clean Room Operations Settings

Identify Data Analysis Develop
Software Bugs New Hardware Tests

Develop Trending
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Instrument Analysis and LAT Phases

We are here !

Integration and Test @ SLAC
— Investigating instrumental effects (1-10% level)

Environmental Tests @ NRL

LAT Beam Test

Observatory Integration and Launch

On-orbit Operations (ISOC)
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The Instrument Analysis Workshop Series

The I&T Phase
Workshop 1 (June 7-8, 2004)
— Kick off meeting
— Homogenize the knowledge from people who will do th e data analysis
— Assign “projects” using Monte Carlo simulated data
Workshop 2 (September 27, 2004 )
— Discuss results from MC projects assigned during Wo rkshop 1

— Discuss results from projects derived from REAL dat a collected with the
Engineering Models (CAL and TKR)

Workshop 3 (March 10, 2005)

— Analysis of real data from the first tower
Workshop 4 (July 14-15, 2005)

— Analysis of real data up to 6 towers
Workshop 5 (August 29, 2005)

— Analysis of real data up to 8 towers

— ACD Monte Carlo studies
Workshop 6 (end of 2005 TBR)

— Preparations for final LAT Data Analysis

— Agenda depends on whether we Integrate ACD with 8t  owers or not
» Decision to be made in the next 2 weeks

Workshop 7 (Jan-Feb 2006 TBR)
— LAT Data Analysis (and to validate Monte Carlo simu  lation)
» Our baseline before instrument leaves SLAC
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ACD Monte Carlo Studies prior to ACD Integration

[
(=]
(=]
(=]

800
600
400
200
0
-200
-400
-600
-800
-1000——

ACD intersect Y(mm)

UL B LN BN |
] -

-1000 -800

—_
(=1
(=1
(=1

800
600
400
200
0
-200
-400
-600
-800
-10910

ACD intersect Y(mm)

-600

E

-400 -200 0 200 400

-
P

&

<O

000 -800

-600 -400 -200 0 200 400 600 800 1000
ACD intersect X(mm)

E. do Couto e Silva

L

~— 1000
g B -
g 800 stTemmm oTITION et A
— E [ e . J
>~ 600F- L -
3] E e A olaat . “i 1
2 a0 R
3] C E -5 S 3
g 200F e SlS i
A o & r 4o
&) C -] I 3
< 200 TR ST -
400 | = A I
- = et ot . - —
600 & ES o I
= .i'.: - - - - A -
-800— Ei SV . S
-1000:' co by b by v by v vy by \:

-1000 -800 -600 -400 -200 O 200 400 600 800 1000
ACD intersect X(mm)
6



GLAST LAT Project GLAST Collaboration Meeting Aug 30, 2005

Number of Talks in the IA Weekly Meetings/Workshops

After 14 months, here we are.... SVAC B LAT Collaboration

Workshop 2 Workshop 4

Rely on contributions from shared resources
Workshop 1

Workshop 3
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Where are we?

[

J The Gamma Ray Large Area Space Telescope

LAT Design, Development, and Operations

[GLAST LAT Home | Other GLAST Links | Institutions | Directory of LAT Mailing List Subscribers | Phone Numbers | Team
Member Information] [Employment Opportunities on GLAST and Related Experiments]

ISean:h Faorrm EI

y Project Management
' Calendar Tracker
Email Calendar Changes Calorimeter
QOrganizational Chart ACD
Project Controls Electronics & DAQ
Mechanical
Project Management Plan Integration & Test o
Quality Assurance
Management Meeting Calendar Science Analysis Software
{September 05 - January 06) EPOQ
System Engineering
1ISOC

Reviews and Meetings
LAT Collahoration Meeting - SLAC

Augqust 29-31, 2005

Data Analysis

LAT Monthly Status Test Beam
SLAC Employee Registration Form for :
Cslla‘::uuratiuun Meeting Reviews Balloon Flight
Past Reviews L AT Analysis Lroup
Mini-Symposium - Galactic Center _ Instrument Analysis Group
Region - SLAC September 1, 2005 Peer Reviews
LAT Engineering Meetings =
4] | _"|_I
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The glorious details...

|»

LAT Instrument Analysis Group

—W Finding Data Data Analysis
— N

Weekly Friday Meetings Runs Database Trigger runs HEW! Data Analysis Primer (html) (pdf)
Workshops 1,2,3,4,5 How to get data - End2End runs: 1, 2, 4,6 How to | ook at Data
towers
SVAC JIRA CCB Register Configuration Merit Ntuple Description
Contact info Data guality reports SVYAC Ntuple Description
Housekeeping data How to filter events
Hardware Information with ACD map Using the Event Display
Tower/Bay location info (pdi) gl'laalc_lcnelng from physical space to electronic
EM versions in the pipeline Run NtupleCompare
MC Simulated Data Data Analysis Examples
Useful things to know about the data
quality

ACD data @ SLAC (temp link)

Data Analysis Software Calibrations Other Links

Event Display SAS rdhGui 1&4T: SVAC, Online, IFCT
HippoDraw Calibration Files Directorny Structure ACD, CAL TKR and Trigger | |
Eﬁ.ng?nd ROOT SAS: Workbook->Root- Calibration Flavors and Insttument Names [50C, SAS (Offline Workbook)
Unix setup SAS calibration page LAT Analysis Group
Cr:iljll:‘rtztsiun meeting March 18 2005 LAT: @ SLAC , @ GSEC
Calibration meeting April 15 2005 =]
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Hey Peter, download the right one...

Animated gif
by Anders Borgland
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Summary up to 8 tower data

Main gquestion: Is it a hardware problem or a softwa  re bug?

« Hardware failures or problems
— None so far I!!

 Anomalies in the offline distributions
— Becoming less frequent and mostly due to
— Incorrect configurations (mostly operational proced ures)
» New DB in progress (Joanne Bogart)
— Bugs in the data analysis software

« Understanding how the instrument works
— requires a broad knowledge of
— Integrated detector system functions and performanc e
— Details of complex offline software

— How the analysis parameter space changes as we add
more towers
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Feedback to Operations: Procedures

« SVAC automated reports identified condSummary

that GEM was not reporting trigger Entries 81978

information properly for some of the 210 el 0
4 tower tests 2
e Action % 1
— stopped data taking to z
investigate root cause (Eduardo)
10°
 Root cause
— incorrect power up of system
— found by Horwitz and
confirmed by Huffer 10°
1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1
« Recommendation to I&T/ISOC 0 5 10 15 20 25 30

GEM Condition summary word
— Improve procedures

— Introduce online control plots
during data taking

— Improve management of
configurations
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»  Understanding Performance: TEM diagnostics

We are trying to investigate 1%
effects when TEM diagnostics were
enabled (Luis)

— Mike pointed out that we should
be careful

— TEM diag disabled in the
default for on-orbit
operations

— System is too complex and
more measurements are
needed to understand the
timing behavior

Used trigger group discussions to

— Understand timing diagram with
TEM diagnostics on

— How to quantify effects
Thanks for the help

— Su Dong and Martin
— Mike
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Understanding Performance: TKR Settings

< April 15: Andels looked at the variable Bill asked Anders whether one-shots

GemCond2siivalTimeTkr in the SVAC were used or not
ntuple and ... « Anders checked with Online (Lester)
— he did not understand the spike at 31 and the answer was no

» The trigger/ELX group was asked to
chime in and investigate with all
relevant parties whether we turn the

GemCondArrivalTimeTkr {GemConditionsWord==130} _ | htemp one-shot on or not during data

Entries 94
50

Mean 6.989 taki ng

TKR and Pulser trigger e ) . . .

* — Discussion involved on-orbit
operations in the presence of
CNO events

30

« May 25: Steve chaired a discussion
What is this? in which we decided to change the

way we will configure the TKR for
\ the 4 tower tests

— __One shots were turned on
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 June: Arders starts comparing 2
tower data without one-shots with 4
tower data with one shots

— stay tuned!
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Understanding the Instrument: Housekeeping

Tracker 0 top temperature sensors |

e 5 : S TC2
e Checked temperature differences
25_5; BV P SO e st A C7T0 from C AL to TKR

ey Ty W R EE R N EE R m yw e
25 TP s LIRSS LNV B B0 A B a fp

— CAL is 1.5 degrees cooler than

E aain ovnen ineseriooiis b it it il wliw g % : ;
24.53— R = g 3 tOp of TKR
%3:_5‘0:60‘ ‘04':0‘0:60‘ ‘04‘:1‘0:60‘ ‘04‘:2‘0:50‘ ‘04‘:3‘0:60‘ ‘04':4‘0:50' '04:5|o:oo 7 S v | TC4 o ) )
== I———1. — SVAC verified with online/ISOC
o C7T1 that there were no software bus
' - — A in data transfer and with

26

= Mechanical Systems if
Differences could be understood

255

& il 1 because of convection
24510 "X {8 ce L@} 5
24:‘0 -Y ELEVATION VIEW

:'.I:!':‘D:‘IJ'OI ‘04‘0|D‘00‘ ‘D4|1‘D‘D0‘ 64‘2‘0‘)0‘ ‘D4|3‘D‘D0| |04‘4‘0|00‘ ‘04‘:5‘0:00 _ TKR/ItaIy Checked that

thermistors work fine
e | e
26; ST APIREE Ll . y — Systems Engineering found out
e £ R T AR .l that the documentation
3 5 indicated a swap in the location
a5l Ty of the thermistors
24.5; S
% STV § I

E. do Couto e Silva 15




Entries / bin

GLAST LAT Project

135002132

50

20 —

: | | | |
1] 200 400 GO0 800 1000

Delta

Minimum = 530 ticks

1 tick =50 ns

E. do Couto e Silva

GLAST Collaboration Meeting Aug 30, 2005

Understanding Performance: Deadtime

Warren Implemented an offline
variable to measure time without
being affected by roll over of
counter

— With partial towers rates are
lower than on orbit

— There is no GPS yet

Measured deadtime in several
configurations

— Trying to understand numbers
right now

Proposed a new test to prescale hits
at the GEM level
— Similar to on-orbit operations

— enable more than one
trigger engine

— However, it stresses less the
TD&F

— Therefore keep current
prescaling tests
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Mapping CAL crystals using TKR extrapolated tracks
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> Tower Efficiency Trending

« Trend tower efficiency during I&T pha<e
— Alll&T datasetsare  £yom Hiro

Tanuo
— FMB and FM1 shows cohen _—.\—.wanu r  end.

* 0.06% inefficienc _opullds to ONE strip.
. M~
Efficiency Trend
0.06%60
0.04%
——TkrFMA
0.02% —=-TkrFMB
TkrEM1
—TkrFM3
——TkrFM4
-0.02% ——TKIEM5
——TkrFM6
-0.04%
-0.06%
-0.08% - - -
2TWR ATWR 6TWR 8TWR
Test phase
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Limitation in the cable buffers (TEM CC FIFO)

— 1 cable stores up to 128 hits

— 8 cables per Tower . 6\’&\1\ !
— 128 x 8 = 1024 hits per tower é\\
('\\Q_n i
\\

Other Buffer Limits: . OQQ'
— Readout controller: max of 64 hits allow 6\ Si Planes
— Plane: max of 128 hits allowed (64" 6&

\ i ' i

2

\
— How: Cosmic showers <’0

— Let's call an event with FIFO error I I

11 BAD 11

« Cables |

Tracker
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FIFO Full Events

135004119-115100
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MC 300 GeV Photon at 55 degrees
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Overview of all Cosmic Ray Data up to 8 towers

« Error Rates for B type Runs:
« Among 2 Towers runs (not B type)

e 2 Towers:
» B2: 8.3-10°
» B10:7.1-10° — 135002057-2103
» B13:7.5-10° - — Single RC Right/Left
e 4 Towers: » ER 2-10*
» B10: 8.40 - 105 — 135007 "-2168
B13:8.79 - 10-5 ,&\l\ .ingle RC R/L + Overlay 10 KHz
6T i o \\‘ \ » 2,1/2,7 - 10
. owers: &
‘ 135002107
» B2: 1,15-10% (\\Q wor
» B10: 1.09 - 104 “@0 - nly Cal trigger
. . '\0 » 5.9.103
» B13:1.20 - ° 26
é”‘ nalyze events
\& Analyzed 30 M event
B2: Flight Sett; ?O\ o ~30 different register configurations

B10: Cal 4 range

_ To first order: ALL IS FINE
B13: Zero Su Bressmn

‘‘‘‘‘ P doCouloeSilva. ... 22
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Tkr1SSDVeto

TkrNumTracks>0
CalEnergySum>10.
VtxAngle>0.
TkrlTotFirst>1
TkrlSSDVeto>2
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Tkr1SSDVeto

TkrNumTracks>0
CalEnergySum>10.
VtxAngle>0.
TkrlTotFirst>1
TkrlSSDVeto>2
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2 Towers Results

Similar regults MC MC DATA
were obtained AllGamma Surface muons Cosmic rays
for 4 and 6
towers! STEPS | N°events % N°events % N°events %
(ask me later)
cltlj(t)s 33341 100 219322 100| 462676 100
TkrNumTracks>0 1 47 08 97
+CalEnergySum>10.
+VtxAngle>0. 2 19 33 32
+TkriTotFirst>1
+Tkr1lSSDVeto>2 3 9 1.5 3
+TkrlToTTrAve>1.3 4 5.7 0.05 1.6
T 5 5.3 0.03 1.3
Cuts are
cumulative! 6 1672 5.0 25 0.01 4715 1.0
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Photon Candidate
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First Analysis Memo !
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We have been struggling hard to get there....

SLAC time
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Students keep the workshop alive !

SLAC by night

Hope you
enjoyed the meeting

VixStatus = PIG

You can’t
define a
vertex in an
error event!

Thanks to all Collaborators
for making it possible !

Of course | can'!
Can TkrRecon
handle it?
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