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The 16™ Tower Pre-ship Review announcement

The GLAST LAT 16t Tower Preship
review meeting will be held in the
heart of Tuscany countryside, and
will be followed by well-deserved
celebration lunch. All collaborators
are welcome to join (but we can only
afford offering hospitality and

landscape).
The happening will take place at the
Castelfalfi resort ( )

around September 20.
For information please contact
Luca.latronico@pi.infn.it
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Calorimeter Status

Completed environmental testing on last 4 CAL modul es
(FM 115 — FM 118) in April, 2005

Preparing CAL #18 and flight qual Last 4 CALs (in thermal shields)
TEM/TPS for thermal vacuum testing installed in “Big Blue” TVAC at NRL.

W. Neil Johnson, NRL
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Calorimeter Deliveries to I&T Complete

 From 18 modules, all channels (3,456 log ends) meet  flight
specifications

— Two modules, FM102 & FM109, will be flight sparesa nd
Integrated into LAT calibration unit for beam tests

e Delivered last 11 CALs (FM 108 — 118) to LAT I&T at S LAC in June

CAL Modules (in shipping
containers) stacked up in clean
room at SLAC

— 10 flight modules
— 1 EM module
— 1 empty container

Remaining 8 CAL modules have
been installed into LAT Grid.

W. Neil Johnson, NRL
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Calorimeter Completion

« CAL Module 119 has been
assembled from spare flight
parts

— Non-flight unit used at
NRL for software
development and test

— Potential addition to
LAT calibration unit for
beam testing.

« CAL Team celebrated
completion in July

W. Neil Johnson, NRL
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Anti -Coincidence Detector Complete

ACD before installation of

ACD with Micrometeoroid Shield
Micrometeoroid Shield

and Multi-Layer Insulation (but

without Germanium Kapton outer
David J. Thompson, GSFC layer)
Thomas E. Johnson, GSFC
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ACD Testing

ACD on Vibration
Table

ACD in Acoustic&
Chamber J

Thermal Vacuum
Test

Mass properties
measurement

David J. Thompson, GSFC
Thomas E. Johnson, GSFC
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ACD Delivery to LAT

David J. Thompson, GSFC
Thomas E. Johnson, GSFC

ting, August 30, 2005
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Schedule and Funding
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Master Schedule

LAT complete and tested January 15, 2006
— To NRL for environmental testing

Delivery to Observatory Integration
June 1, 2006

— Mate with spacecraft and GBM and test

Launch August 31, 2007
— Kennedy Space Center

ting, August 30, 2005

Spitzer Telescope
Launch on a Delta Il

Heavy
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LAT Schedule

TKR A TKR 14 ACD Red Dates
2/4/05A 9/23/05 8/13/05 are
Milestones
CAL A - CAL 14 - FSW X-LAT
12/08/04A 6/10/05A Complete Plate
TEM/PS A TEM/PS 14
2/17/05A [ i mE md  9/2/05

GRID

Last Flight
Hardware

Install v Sell v System L 4
Twrs A-13 Tower 14 Checkout

v

Assembly
2/25/05A

10/01/05

12/01/05

01/15/06 06/01/06

Observ.
Integration

Ship LAT S

Test

13
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Funding

United Status Funding (millions of $, the US fisal year ends
September 30)

FYO5 FYO6 FYO/ Total

and Prior
NASA $110.3 $13.9 $10.2 $134.4
DOE $45.0 $5.0 $5.0 $55.0
DOE funded research scientists at SLAC* $2.4 $2.5 $4.9

Total $194.3

* DOE funds other scientists through grants to Uniersities

 No significant outstanding issues with funding fromother countries

« ASI is funding the fabrication and test of Trackermodules in Italy

14
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Tracker Status

Collaboration Mee

ting, August 30, 2005
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Tracker Multi -Chip Modules

e MCM status:
— Production is complete.
— Flight quality MCMs delivered for 17+ modules

— The 18™ module will have to include non-flight (NCR) MCMs
but will be only slightly less efficient than the f light towers.

Robert Johnson, UCSC

16
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Tracker Flexible Cables

Cables — 2 per side/8 per
module

Parlex is still
completing a few
cables and finishing
their qualification
program.

Pioneer circuits is
providing most of the
new cables by now.

17
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Flex-Circuit Cable Status

Assy S/N CO Cl C3 C4 C5 C6 C7
Tower A 16 3 4 8 7 11 3
Tower B 11 4 5 9 5 10 10
Tower 1 18 5 1
Tower 2 20 7 6
Tower 3 19 13 11
Tower 4 21 12 10 8 12 10 14 12
Tower 5 25 15 C2-012 | €3-010 | C4-014 | C5014 [ C6-015 13
Tower 6 C0-22 C1-11 | c2-011 | C3-011 | C4-016 | C5-16 C6-16 C7-14
Tower 7 C0-24 Cc1-16 | c215 | €312 | c417 | C511 P-C6 C7-15
Tower 8 C0-26 C1-18 | C2-16 | 8/25/05 | C4-18 | 8/29/05 | C6-12 C7-16
Tower 9 C0-23 C1-17 | c217 P-C3 c4-13 | C519 C6-17 C7-8
Tower 10 C0-17 Cc1-14 | c214 | P-c3 c4-19 | C517 C6-18 C7-4
Tower 11 C0-28 Ci1-1 c2-8 P-C3 c4-20 | c5-18 P-C6 P-C7
Tower 12 P-CO P-C1 P-C2 P-C3 C4-21 | 9/2/05 P-C6 P-C7
Tower 13 C0-27 C1-10 | 9r16/05 | P-C3 c4-22 | 8/29/05 P-C6 P-C7
Tower 14 P-CO P-C1 P-C2 P-C3 C4-24 | cC521 P-C6 P-C7
Tower 15 9/2/05 P-C1 | 9/16/05 | 9/21/05 | P-C4 9/2/05 P-C6 P-C7
Tower 16 9/2/05 P-C1 | 9/16/05 | 9/21/05 | 8/30/05 8/25/05 | P-C7-06
9/2/05 | 8/26/05 9/21/05 | 8/30/05 9/2/05
8/26/05
Qualification Cables P-C1 P-C4 9/2/05
Qualification Cables C1-2? C4-25
Notes:
Cable with good coupon shipped to Italy
EGSE Cable (Non-Flight)
Cables at SLAC.
Scheduled ship date from Pioneer to SLAC
Retained at Parlex for qualification

RObert J Oh nson U CSC Nonflight cable temporarily installed (typically failed coupons)
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Tracker Tower Status

Collaboration Mee  ting, August 30, 2005

Tower | Assembly | Vibe | TV Status
A,B,1-6 Integrated into the Grid
7 1 Needs 2" vibe + install 1 cable
8 1 1 | Replace 1 noisy tray, install 3 cables, and
repeat both vibe and T/V testing
9 Replace 3 cables and ship
10 At Alenia ready for vibe
11 Needs 2 cables replaced after env. test
12 Add 1 flight cable after env. testing
13 Needs 2 cables added after env. test
14 Has all 8 flight cables

The last flight tower (retest of tower 8) is expee&d to ship before

Robert Johnson, UCSC

the end of September
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Mechanical and Thermal System Status

20
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Grid 2 Box Assembly for static tests

X-LAT plate simulator
/ Dummy CAL plates with

Shear plates

Grid EMI Shields

Marc Campell, SLAC

21
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Cross — LAT Plate

Conducts heat
from the
electronics
boxes to the
radiator

Closes out the
EMI shield

Heat Pipes (6) Ground Cooling

Marc Campell, SLAC 22
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Marc Campell, SLAC

Collaboration Mee  ting, August 30, 2005

Radiator Thermal Vacuum Test

—

2 Radiators hung back to back with
radiating surface facing chamber
cold wall

Lamp cages adjust thermal
environment

SLAC console

23
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Data Acquisition System Status

24
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DAQ Hardware Status 1

« TEM/TPS (Tower Electronics Module and Power Supply)
— Assembly of all modules completed , all 22 units delivered to SLAC
— Qual unit tests completed
— 14 flight units delivered to 1&T
— 6 flight units completed all tests, await hand-over review
— 1 flight unit to be thermal-vacuum tested

— TPS’ being removed from Twr A and Twr B will be rew  orked to include modifications
incorporated in rest of flight modules. Will be use d as spares.

 PDU (Power Distribution Unit)
— EMI/Nibration/Thermal-Vacuum tests completed on flight PDU
* Working on documents for End Data Package Review
— 2nd (spare) PDU in pre-conformal coat testing at SL  AC

* GASU (Global-Trigger — ACD- Signal Distribution Unit) )
— Pre-conformal testing completed on flight GASU
* In final assembly (conformal coating)
« EMI/TV/Vibration to be performed
« Estimated delivery to I&T: 1 st week of November
— 2nd (spare) GASU boards in manual assembly (FPGA's)

Gunther Haller, SLAC
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DAQ Hardware Status 2

« HCB (Heater Control Box)
— Boards are assembled , waiting for integration in enclosure with harness
e LAT Harness
— Essentially complete
« EGSE for Lockheed Thermal Test
— Delivered , is used in testing at Lockheed
« SIU/EPU (LAT requires 5 total) -- Critical Path for Instrument
— cCPI boards (CPS, SIB, LCB, CBP)

» 1 each, final assembly, to be delivered to SLAC thi s week. Will be used
for proto-flight acceptance testing

— SIB can't be used for flight since it contains EEPR  OM'’s from a
contaminated lot

« 2 each, preconformal-coat stage , to be delivered to SLAC this week for
testing

— After testing: conformal coating, assembly into 2 f light crates followed by
environmental testing

— Estimated delivery time to I&T first week of Decemb  er
e Rest of modules (min required 3 more sets, LAT has 5 sets) in manua |
assembly, lag first 2 sets by 2 weeks.

e Integration of the flight hardware on the instrumen t

Gunther Haller, SLAC
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Flight Software Status
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Flight Software Status

« FSW Short term goals
— Run calibration on the LAT with a FSW build OCT 1

 Build will have all FSW functionality with a small number of well
identified liens (eg GRB identification)

— Engineering FQT during Sept with Formal FQT inDe ¢

« Working hard to deliver this month
— Provide event output to SSR
— Basic science data output format
— Startline finalization

« Path to closure for formal System Test — Dec’05

— Have FSW startup/configuration management to handle the large
number of configuration parameters

— 1SOC is taking ownership of configuration file mana gement

— FSW User groups to define appropriate sets of opera  tional parameters

— FSW - Science team interaction on GRB algorithms sta  rting mid-Oct

Dick Horn, SLAC
Terry Schalk, UCSC

28
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FSW Milestones for FQT

FSW Development

Candidate _

Release 0-4-0 Science Data Release GRB and
(includes CFG Output Pre-Release for Testing Compression
system) (Release 0-5-0) for Testing (Release 0-6-0) (Release 0-7-0)

N\ NN N N\
/ / /o

Review Complete Scripts FQT Complete  {I&T
Complete System
Test}
FSW Test

Dick Horn, SLAC
Terry Schalk, UCSC
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Integration and Test

ting, August 30, 2005
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Elliott Bloom, SLAC
Ken Fouts, SLAC

ting, August 30, 2005

I&T Activities - 8 Towers Installed

Testing and SVAC data collection Complete

31
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|&T Activities - Receliving the ACD

Elliott Bloom, SLAC
Ken Fouts, SLAC

32
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|&T Activities (2)

Temporary Cable Support

Elliott Bloom, SLAC
Ken Fouts, SLAC  Purge Tube Installed

ting, August 30, 2005

Cable
Protection

Shear Plate Installation

33
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The LAT Instrument Comes Together

2 Towers
on
4/11/2005

6 Towers
on
6/13/2005

Elliott Bloom, SLAC
Ken Fouts, SLAC

4 Towers
on
5/19/2005

8 Towers
on
8/4/2005

34
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Recent and future 1&T Milestones

— SVAC data taking for 6 towers 7/15

— TKR Hand-off to I&T 7/28

— STR #16 Parallelized Test Scripts 7/29
— 8 Tower Integration 8/12

— ACD Recelving 8/13

— 8 Tower Tests 8/22
NOW

— Integrate remaining 8 towers ECD 10/15/05
— Flight Software Integration in October '05

— ACD Integration ECD 10/31/05

— LAT System Test in December '05

— Deliver to Naval Research Laboratory in Washington DC for
environmental test Jan '06.

Elliott Bloom, SLAC
Ken Fouts, SLAC 35
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Baseline I&T Flow

Elliott Bloom, SLAC
Ken Fouts, SLAC

Complete 8 Install T Install ACD
P | Nsta owgrs —> after 16 =»] Install FSW |
Tower Test as they arrive
towers
Environmental LAT Svstem Resolve LAT Install
Test at Naval [+ Texfs,t | Timing/Calib/ |*7| Electronics ||
Research Lab Config Boxes

36
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Trigger Status

Trigger Timing (TREQ/TACK): Good uniformity observed for TKR and CAL trigger
delay/jitter and data latching delays.

Trigger efficiency: Coarse check at tower level show high efficiency for muons with
both TKR and CAL LE, consistent between towers.

TKR oneshot/stretch:  After variety of tests, debates, TKR trigger standardized to
operate at stretch=31 ticks and oneshot mode.

Study of variety of effects:
— CAL retriggering at thresholds<<flight threshold.
— TEM diagnostic data latching.
— early CAL triggers due to track hitting diode at end of crystals.
Online trigger display (trigger rates, timing, dead time etc.) created.

ACD tests
Preparations for Special Test Requests (channel map/uniformity,

TREQ/TACK, ACD trigger efficiency, ACD+TKR veto) well underway.

LAT level and flight trigger tests
Following outcome of ACD tests, tower level tests will migrate to full LAT

with ACD as trigger and hopefully retain compatibility as far as to the flight.

Su Dong, SLAC
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Environmental Test Flow (at NRL)

B: ase: “ne: Rev date: 28 June 2005
at SLAC
Sine Vibe Mount e EMI/EMC N Acoustic
L0000 RMUCT: 0T OMORO.
Pre Post-Axis
|
| | Pre-TV | | T-Bal | | T-Cycle | | Final || emove Weight Ship to
P @ @ > @ @ ’@@ | Radiators CG Spectrum
' |
L= ) I~ = ) [l H
Limited Performance Test Full LAT Functional and FSW Test
Comprehensive Performance Test TCS Functional Test
SVAC Test EMI/EMC Emissions/Susceptibility Test

Elliott Bloom, SLAC
Ken Fouts, SLAC
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Stand for LAT Environmental Test

Configuration for
Thermal Vacuum

Configuration for
Acoustic and EMI

Martin Nordby, SLAC
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Instrument Science Operations Center
and
Ground Operations

40
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|ISOC Status

o System Development
— Requirements and Interfaces
 GLAST Operations Data Products ICD baselined
— Software releases
» First ISOC operations s/w release in June
* Next release scheduled for Sept
— Operations Facility
e |ISOC development lab located in Bldg 210
* Preparations underway for ISOC operations facility
 Ground System Testing: Ground Readiness Tests (GRTs
— GRT2 completed successfully in June

ting, August 30, 2005

in Bldg 84
) have started

» Test of data transport interfaces between ISOC, MOC |, GSSC

— GRT3 scheduled for December 6

» First test where LAT science data will flow from MO
as a simulation of nominal LAT data delivery

Rob Cameron, SLAC

C to ISOC,

41
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ISOC Status (2)

o |&T Support Activity

— I1SOC Trending DB records housekeeping telemetry fro  m LAT
1&T

— 1SOC-compatible s/w will transport data from LAT to SLAC
during testing at NRL & SASS

— Instrument Configuration Management

» |SOC will support tracking and control of LAT confi guration
for operation of LAT via FSW

« LAT configuration database and tools in development
» Operations Planning

— 1SOC coordinates with I&T, FSW, SAS, SVAC & SE thro ugh
weekly meetings

— Next operations TIM between GLAST ground elements w ill be
held at SLAC, on Sept 14,15

— GLAST Mission Operations Review scheduled for March 2006

Rob Cameron, SLAC
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Collaboration Mee

ting, August 30, 2005
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Summary
Anti-coincidence detector Complete
Calorimeter Complete
Tracker September
Mechanical/ Thermal September
Flight Software November
Data Acquisition boxes December
Instrument January, 2006

Issues
— Tracker cables

ting, August 30, 2005

« 2"d yvendor performing well complete September

— DAQ boxes
e |ssues seem to be closed

* Need to build and qualify the computer modules

44
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Master Schedule

LAT complete and tested January 15, 2006
— To NRL for environmental testing

Delivery to Observatory Integration
June 1, 2006

— Mate with spacecraft and GBM and test

Launch August 31, 2007
— Kennedy Space Center

ting, August 30, 2005

Spitzer Telescope
Launch on a Delta Il

Heavy
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