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Block diagram of the Data Acquisition
System (DAQ). There are 16 TEM modules,
one for each tower, plus 2 redundant
ACD readout modules and 2 redundant
Spacecraft Interface Units (SIU).
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LAT Instrument Block Diagram, 
including internal and external interfaces.

Nominal Reserve*
Lateral Size 1.733 m
Vertical Size 1.055 m
C.G. from Interface Plane 23.2 cm
Mass 2557 kg 377 kg
Power 518 W 121 W
Downlink 100 kbps 100 kbps
Internal Alignment 10 arcsec rms
Knowledge & Stability
*Reserves are discussed in Section 2.2.7.8

Determine the
mechanisms of

particle 
acceleration in

AGN jets, Pulsars
and SNR.

Probe Galactic
dark matter and 

the early universe.

Resolve the
gamma-ray sky:
unidentified and 

new sources;
interstellar
emission.

Determine the
high-energy

behavior of GRBs
and transients.

Endpoint of Stellar Evolution
Energy Resolution (1)
Timing Accuracy (10)

Molecular Clouds, SNR
Normal Galaxies

Point Spread Function (7)
Source Localization (4)

Low-E Energy Resolution (1)

Active Galactic Nuclei
Broad Energy Range (2)

Energy Resolution (1)
Effective Area (5)

Broad Field of View (6)
Sensitivity (3)

Low Source Confusion (7)

Dark Matter
Broad Energy Range (2)

Energy Resolution (1)
High Efficiency for 
Complex Events

Isotropic Background
Radiation

Background Rejection (8)
Broad Energy Range (2)
Broad Field of View (6)

Unidentified EGRET Sources
Source Localization (4)

Broad Energy Range (2)
Broad Field of View (6)

Gamma Ray Bursts
Source Location Accuracy (4)

Point Spread Function (7)
Broad Field of View (6)
Energy Resolution (1)

High Rate, Low Deadtime (9)
Quick Alert

1. Energy Resolution

2. Energy Range

5. Effective Area

7. Point Spread
Function

6. Field Of View

10% or better

(100 MeV to 10 GeV)

20 MeV to 300 GeV

>2 steradian
(integral of effective 
area, divided by peak

effective area)

8. Background
Rejection

>105:1

9. Deadtime

<100 µs per event

10. Timing Accuracy

Better than 10 µs absolute

>8000 cm2, peak, after
all quality cuts and

background-rejection
filter

θ68%<3.5° at 100 MeV
θ68%<0.15° at 10 GeV

θ95%<3.θ68%

Calorimeter
Energy Resolution & Range (1,2):
• ≈100% sampling (resol. at low E)
• ≥10 R.L. depth, including tracker
• Longitudinal segmentation
• High-energy self trigger
Background Rejection (8):
• Lateral segmentation
• Longitudinal segmentation
Deadtime (9)

Csi Calorimeter

• CsI crystals; PIN diode readout
• 8 longitudinal samples
• x,y shower position in each layer
• 8.5 radiation lengths thick, plus 

1.6 radiation length in tracker
• Better than 10% resolution from 

100 MeV to 100 GeV)
• Low-E and high-E triggers
• Deadtime < 20 µs

Silicon-Strip Tracker

• 2.2 m2 active area, each layer
• 12,900 cm2 peak Aeff with 

background rejection > 105:1
• Low aspect ratio gives 2.4 

steradian fwhm field of view
• 201 µm strip pitch
• 18 x,y measurement planes
• 2.5% R.L foils in 1st 12 planes

– θ68%=3.1° at 100 MeV
– θ68%=0.074° at 10 GeV

• 25% R.L foils in 4 planes
– θ68%=7.7° at 100 MeV
– θ68%=0.17° at 10 GeV

• Small PSF tails:
– θ95%<2.8.θ68% 

• >99% single-hit efficiency in  
active area

• <10% dead for 10 kHz trigger
• Noise occupancy <<10–4 for clean 

self-triggering

Anticoincidence
Detector

• 1 layer of plastic scintillator
• Segmented into tiles of       

<1000 cm2 each
• Readout by waveshifting fibers 

and PMTs
• >0.9997 efficiency for MIP

• High throughput, no contribution
to dead time

• Efficient, redundant, flexible 
Level-1 hardware trigger

• Large margin of processing 
power for Level-2,3            
triggers (720 Mips)

• Modular, flexible, fault-tolerant 
architecture

• 2 µs time accuracy
• Supports GRB alert capability

Lateral Dimension
<1.8 m

Restricts the 
geometric area.

Mass
<3000 kg

Primarily restricts the total 
calorimetric depth 

(energy reach).

Center Of
Gravity

Restricts instrument height, 
but a low aspect ratio is 

preferred in order to 
maximize field of view.

Power
<650 W

Primarily limits the number 
of readout channels in 

the tracker.

Downlink
<300 kbps orbit avg.

Requires sufficient 
processing to do significant 

background rejection on 
board.

Pointing Knowledge

30 ⊕  20 arc sec
(TBR)

Anticoincidence
Detector

Background Rejection (8):
• ≥3x103:1 cosmic ray rejection with 

this system acting alone. 
Energy Range (2):
• Sufficient segmentation that self-

veto probability is <10% for 300 
GeV gamma rays

Data Acquisition
Effective Area (5):
• Negligible contribution to dead 

time at 10 kHz cosmic trigger rate 
Timing Accuracy (10):
Background Rejection (8):
• Processing power (36 Mips)

PSF θ68%  at Low Energy (7):
• Detector efficiency >99%
• Thin (≈2.5% R.L.) converter foils
• Minimize gap between converter 

foil and detector
PSF θ68% at High Energy (7):
• Small ratio of strip-pitch to plane-

spacing
PSF Tails θ95%/θ68% (7):
• Detector efficiency >99%
• Limited, well-localized dead areas
Effective Area (5):
• >1 R.L. converter total
• High efficiency for track 

reconstruction
• Highly efficient self trigger
• Low noise occupancy (for trigger)
• <10% dead time for 10 kHz trigger
Field of View (6):
• Low aspect ratio (limit number of 

layers and spacing between layers)
• Detectors efficient at all angles
Background Rejection (8):
• Excellent 2-track resolution and 

pattern-recognition capability
Dead Time (9)

Tracker

Key
Science
Themes

Science Requirements Document
Science Topics and Requirements

Data Acquisition & Trigger

LAT Requirements 
and Relation to 

SRD Requirements

SC-SI IRD
Instrument
Constraints

LAT Design

3. 4.

Global LAT Parameters
Analog
Monitor

+28v
SC-A
SC-B

1553B

Traceability Matrix and Flowdown from Key Science Themes to the LAT 
design.  The four science themes discussed in Section 2.1 map onto the SRD 
science topics as illustrated in the first two columns. Requirements from the 
SRD are numbered 1 through 10, for cross reference with the SRD science 
topics to the left and the derived LAT requirements to the right.  The LAT 
design, summarized in the final column, is derived from the LAT 
requirements and the column of constraints from the GLAST SC-SI IRD.


