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Intelligent Experiments Through Real-Time AI:
Fast Data Processing and Autonomous Detector Control for sPHENIX and Future EIC detectors
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Study for EIC: e-Tagger, HF-Tagger

arXiv:2209.02580v1 [physics.ins-det] 6 Sep 2022
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D -> K + Pi
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AI/ML R&D: from sPHENIX to EIC  
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Task 2Task 4

Task 1

Task 3

Selective streaming real-time AI and autonomous detector control:
Deliver a demonstrator for p+p and p+A running for sPHENIX - generalizable for 
applications in experiments at the EIC

4 interconnected key tasks:
Constraints:

MVTX data rate = 300 kHz
INTT data rate = 9.4 MHz

Trigger latency = 10μs



sPHENIX HF AI Trigger Pipeline

1. Fetch events from event buffer to Processing

2. Data Pre-processing Clustering

3. Tracking +  Outlier hits Removal

4. Triggering

5. Triggers on TPC 
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Hardware Implementation 
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- FELIX 711, 712 for sPHENIX
- FELIX 812 for EIC



Technical Approaches
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Primary focus: 
achieving low latency, real-time 
processing of data, and 
deployment of algorithms with 
high efficiency 

FELIX 711@FNAL
FELIX 712 and 812 
@BNL



Plan for EIC …  FY24 – FY25

Besides the sPHENIX AI/ML work, expect ~50% effort on EIC R&D
 
• ePIC detector and physics simulations 

• HF & Jet taggers, based on sPHENIX work
• Tracking, HCal …  

• DIS e-tagger
• Tracking, EMCal, PID …

• Develop EIC AI-based SRO/e-Tagger demonstrator
• FELIX 712/sPHENIX, 812/EIC in hand  

• EIC/ePIC TDR … 
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Invite students/postdocs/staff to join our effort!


