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GLAST Baseline ComplEta GLAST 
5x 5Array d Towers 

l Scintillator anti-coincidence detector (ACD) 3 

l Silicon strip tracker (0.7 r.1. distributed) 

l Imaging Cs I calorimeter (10 r.1.) 

Single Tower --A 1~ 11-97 
8372Al 

l Almost 2n detector, looking away from the earth in scanning mode + all sky monitor. 
. Modular in 25 identical towers + redundancy to avoid catastrophic failures. 

l No consumables + long mission lifetime (> 5 years). 
l Robust and well understood technologies -3 no surprises! 
l Low detector noise + high efficiency, self triggering. 
l Flexible programmable HEP type trigger + changing and multifaceted physics goals. 
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Simulations 
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The GLAST baseline concept has 
been thoroughly investigated and 
verified by detailed Monte Carlo 
simulation. 
Two years of work was put into 
this before any significant 
investment was made in hardware 
development. 
Summary: 

- Cosmic-ray rejection of ~5.10~: 1 
with 80% gamma-ray efficiency. 
Signal/Noise >20: : 1 for 
extragalactice diffuse gammas. 

- Solid predictions for effective area 
and resolutions (now verified by 
beam tests). 

- Workable scheme for triggering. 
- Design optimization. 

Cosmic Ray 

I-98 
8372.490 

An example simulation of a I.5GeV 
cosmic ray proton striking the GUST 
calorimeter. 
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October 1997 Beam Test: SLAG’-ESA 

All elements of a prototype tower in miniature designed to play together. 
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GLAST Beam Test, Tracker Performance 
EyvGtental setup in ESA for 
tagged photons: Tagging Hodoscopa 

and Calorimeter 
Photon 
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GLUT Beam Test, Tracker Performance 

Excellent agreement 
of data with MC Tagged Photons 

(Note that the performance 
shown differs from that of 
the full-scale device, due to 
severe edge effects in the 
beam test tracker.) 
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GLAST Beam Test, Tracker Performance 

Tracker electronics performance measured with a 
30 cm long detector ladder. 
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lo“ . 180 V Bias is 
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9,O V bias roughly corresponds 
to 400 pm depletion depth. 
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Inefficiency for detection of minimum 
ionizing electrons at normal incidence 
in a single detector plane. The 
nominal threshold used is 1.5 fC. 
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Threshold (fC) 

Noise occupancy, in a 1~ window, 
versus threshold for four different 
channels connected to 30 cm long 
detector strips. 
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GLAST Beam Test, Calorimeter ~Performance 

Imaging Calorimeter Concept 
3Zcm bar position response 0,15~1 “‘1 I “‘, ““I “‘I I ‘I ‘/ “, ‘I 

a,,0 - 
i? s 0.05 - 
z 2 0.00 d : 
2 * -0.05 - .- cl -0,lO - 

--O.lL-L* ( / I I -15 -10 -5 0 5 10 15 _,I “I Position Mcasurcd by the Tracker (cm) 
l Hodoscopic CsI calorimeter stack. 
l 24 19-cm long CsI crystals. 
l PIN diode readout on each end of each crystal, for measurement of the 

position from light asymmetry. 
l A single 32-cm long crystal was also tested. 
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GLAST Beam Test, Calorimeter Performance 

Calorimeter-Only Angular Resolution 

In the high-energy 
range, we can achieve 
better than 1” angular 
resolution on photons 
that do not convert in 
the tracker, more than 
doubling the effective 
area. ‘.’ ::i’ .~, 

‘I)[.” 

The beamAtest data 
validate the Monte 
Carlo simulation. 
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Prototype Tower Design -- - 

/ ACD Stack of 3 out of Tensionine Cables 

Mechanical design is by 
collaboration of Hytec 
Inc., SLAC, NRL, and 

tensioning cables 
13 



Tracker Tray Design 

The first fully functional 
tray, complete with 
detectors and electronics, 
will be completed this 
September. 

Electronics 

di&eout’ 
Converter Foil ,_ : ;~ ;.- 

SLAC has fabricated several prototypes of an 
earlier design. One of these is now being 
outfitted with reject detectors for assembly 
and mechanical studies. 
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Tracker Readout Electronics 
Hybrid circuit mounted on the tray side. 

Connections to 2 redundant cables 

Two redundant readout registers 
Input pads for 195 pm pitch detectors 

Buffering for 8 events 

- Low Voltage 
1 Differential Signaling 1 1 EiE?aErnt~ZEld and I4 TttzT 
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Tracker Electronics, Readout Controller Chip 

Readout Controller 
l Full custom CMOS IC. 
l Logic design and layout uses DOD 

standard cells. 
l Thefirstprototype has been tested 

and is fully functional. 
l Functions: 

- Zero suppression and formatting 
of the data. 

;” ~~~~~~~,a”d~and:ciock:i~terface:to 
,~tfi&frbfitiefi’d chi&. ” .,~ A.a.e’~d+ ..~:.;‘-, ,, ,, 

‘: ~y@&~i;i~ and buffering of ihe 
,‘~;: ~,Y).:, .y 

readout. 
- Tim&over-threshold of the Fast- 

OR trigger output. 
- Communication via low-voltage 

differential signaling (LVDS). 

16 

(- :: 
GLAST 

/,I’ , 

. 

,..~. _ 

Cadence layout of the GUST Tracker Readout 
Controller chip (GTRC). The left half is logic made 

from standard cells, while the right half is memory 
for buffering. 
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Data Acquisition Development 

l Monte Carlo simulations of rates 
and detector occupancy. 

l Robust level-l trigger design, using 
an FPGA. 

l Conceptual design of tracker and 
calorimeter readout, with an 
average dead time of less than 10~s 
per event. 

l Optimization of low-power 
performance, <Q 50 W allocated). 
Conti.nujI?~.-i’n~estigation of ultra- lbti poi;;;er; coos. 

l VME baskdprototyping system at 
Stanford.. First prototypes to be 
delivered in September. 

l ARGOS flight test bed. 

Top letiel block diagram of the data 
acquisition system architecture. 
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Conclusions 

l The GLAST baseline design has already been well supported by a vigorous 
R&D program: 

- Extensive simulations for evaluation of the performance and optimization 
of the design parameters. 

- A conceptual design for an integrated instrument, with viable triggering 
and readout schemes worked out in detail. 

- Successful proof-of-principle test of the critical technology: low power, 
low noise readout for silicon strip detectors, 

- Highly successful beam test of prototype components from all subsystems. 
l ~. ~The,next major milestone is to build ,and test a complete full-scale tower ,.. : ‘,: i 

module. . 
‘,L ..: iDetailed engineering integration of all subsystems. :, 

‘~, %~: :,Development of fabrication procedures. 
- Tests in accelerator beams of the.telescope performance and background 

rejection. 
- Validation of most aspects of the instrument design. 

l Increasing attention to the engineering of the full scale 25-tower instrument. 
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