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Background

DATA FLOW DESIGN FOR A 
GAMMA-RAY TELESCOPE

Ben Cook
McKelvey School of Engineering, Washington University in St. Louis

Methods

Accomplishments/Current Status

Future Work
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• The Advanced Particle-astrophysics telescope 
(APT) is a planned space telescope

• Detects gamma-ray bursts (GRB) and promptly 
communicate with other instruments for real-
time follow-up observation

• FPGAs preprocess the raw data to be sent to 
the CPU

Thank you to Roger Chamberlain, Marion 
Sudvarg and James Buckley

The telescope detects gamma-ray 
photons in space

Photons enter the detector and 
light up fibers
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• Add a bypass channel to the existing data to handle debugging and pair production events
• Use C++ and High-Level Synthesis to develop the FPGA design

• Refactored the code to support stream-based inputs
• Built a bypass path to store a buffer of pedestal-subtracted data
• Changed metadata flow to move with main data packets

• Creating additional bypass pathways and 
control logic for selecting a data stream

• Analyzing additional buffering requirements 
on overall FPGA

• Update packet definitions across the entire 
pipeline to be compatible with bypass

• Enable the FPGA-to-FPGA data 
communications, including accommodating 
the bypass path

• Enable the FPGA-to-network-to-embedded 
processor communications, also 
accommodating the bypass path

Lessons Learned

• Usage of high-level synthesis for FPGA 
layout

• Data flow and computation architecture
(parallelism through pipelining)

• Advanced stream management in C++
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