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Why SRO is so important?

✴High luminosity experiments 
• Current experiments are limited in DAQ bandwidth
• Reduce stored data size in a smart way (reducing time for off-line processing)

✴ Shifting data tagging/filtering from the front-end (hw) to the back-end (sw) 
• Optimize real-time rare/exclusive channels selection
• Use of high level programming languages
• Use of existing/ad-hoc CPU/GPU farms
• Use of available AI/ML tools
• (future) use of quantum-computing

✴ Scaling 
• Easier to add new detectors in the DAQ pipeline
• Easier to scale
• Easier to upgrade

Many NP and HEP experiments adopt the 
SRO scheme (with different solutions):

• CERN: LHCb, ALICE, AMBER
• FAIR: CBM
• DESY: TPEX
• BNL: sPHENIX, STAR, EIC
• JLAB: SOLID, BDX, CLAS12, … 

SRO advantages are evident but it needs to be demonstrated by the use 
in real experimental conditions
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SRO for EIC

EIC R&D 
Streaming Readout 

Consortium 
eRD23

Streaming RO - X
•  Organized by JLab
•  May 17-19 2022

ATHENA COREECCE

DETECTOR I

The three 
projects 

shared the 
same SRO 
concept
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SRO for EIC
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dRICH

‣ Collider parameters:
• ~500KHz of collisions
• ~60-100Gbps zero suppressed data
• ~15 KB/event
• ~100 bytes/bunch crossing
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Streaming RO R&D
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Run Control

On-line 
reconstr
uction

Front End 
Electronics

Storage 
(off  line 
analysis)

Streaming RO

SRO concept validation 
1) Assemble SRO components
2) Test SRO DAQ in lab
3) Test SRO DAQ on-beam

Detector 
Hall-D

SRO validation @ JLab
V.Berdnikov, T.Horn

Back-end

✴EIC ECal PbWO prototype 
• Use the Hall-D Pair Spectrometer setup
• Secondary e+/e- beam: E range (3-6) GeV
• Simple setup to compare TRIGGERED to TRIGGERLESS
• 3x3 PbWO crystals,  PMT and SiPM readout
• fADC250+VTP and WaveBoard front end

Streaming RO R&D status
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SRO concept validation 
1) Assemble SRO components
2) Test SRO DAQ in lab
3) Test SRO DAQ on-beam

SRO test @ JLab
V.Berdnikov, T.Horn

Back-end

✴EIC ECal PbWO prototype 
• Use the Hall-D Pair Spectrometer setup
• Secondary e+/e- beam: E range (3-6) GeV
• Simple setup to compare TRIGGERED to TRIGGERLESS
• 3x3 PbWO crystals,  PMT and SiPM readout
• fADC250 and WaveBoard front end

ECAL proto: 9ch SRO-mode

EM shower seed

TRIGGERED

SRO

Detector 
Hall-D

Streaming RO R&D status
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Run Control
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SRO concept validation 
1) Assemble SRO components
2) Test SRO DAQ in lab
3) Test SRO DAQ on-beam

Back-end

✴CLAS12 Forward Tagger 
• Complete system that include calorimetry, PiD, Traking in a 

simpler (than CLAS12) set up
• FT-ECAL: 332 PbWO crystals, APD readout
• FT-HODO: 224 plastic scintillator tiles, SiPM readout
• FT-TRK: ~3000 channels, MicroMegas
• fADC250 digitizers + DREAMs for MM

SRO validation  @ JLab
M.Bondi, S.Vallarino,  A.Celentano, A.Pilloni, P.Moran

Detector 
Hall-B

Streaming RO R&D status
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SRO concept validation 
1) Assemble SRO components
2) Test SRO DAQ in lab
3) Test SRO DAQ on-beam

SRO test @ JLab
M.Bondi, S.Vallarino,  A.Celentano, A.Pilloni, P.Moran

✴CLAS12 Forward Tagger 
• Data corrected for time walk effect and energy calibrated 
• Two targets: Pb (primary) + Al scattering chamber window
• Two pi0 peaks (correct/wrong assumption on vertex)

Pb target

secondary target 
(Al, epoxy, ..)

• Measured (expected) pi0 yield  

Peak1 =  1365+-140 (~1800) 

Peak 2 =  930+-100 (~420)

Run Control

On-line 
reconstr
uction

Front End 
Electronics

Storage 
(off  line 
analysis)

Streaming RO

Back-endDetector 
Hall-B

Streaming RO R&D status
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Streaming RO R&D results
✴ Test results just published on Eur. Phys. J. Plus 

(2022)137:958 https://doi.org/10.1140/epjp/
s13360-022-03146-z) 

✴ Scheduled a new beam test campaign with EIC 
PbWO Calorimeter prototype in Fall22/
Spring23 

✴ New prototype will use SCIGLASS (currently 
under tests in Genova as part of eRD105 
activity)

https://doi.org/10.1140/epjp/s13360-022-03146-z
https://doi.org/10.1140/epjp/s13360-022-03146-z
https://doi.org/10.1140/epjp/s13360-022-03146-z
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Streaming RO R&D plans

✴ Synergic activities: 

- External funds:  A streaming RO for EIC MAECI (Progetto di grande rilevanza nell’ambito della 
Collaborazione Scientifica-tecnologica Italia-USA)  

funds available for 2018-2022 period, personnel and equipment 

- EIC eRD105 - SRO for EIC calorimetry 

    dedicated R&D for EIC Calorimetry, SRO DAQ 

- EIC Generic R&D (previous eRD23): A streaming RO for EIC detectors  

proposal to coordinate the SRO activity in EIC 

- JLAB12: SRO tests at Jefferson Lab 

on-beam tests withEIC Cal prototype using service architecture of EIC SRO framework (ERSAP) 

- APE Group in RM-TV for AI on FPGA implementation 

started a collaboration with experts of AI implementation on FPGA 

✴ dRICH SRO to start  

- postdoc position tom be awarded in Fall22 (AI for real-time applications), candidate identified, call preparation 

- the candidate will spend 6m in RM-TV and 6m in GE 

- implementation of AI algorithms on FPGAs with a specific target of reducing dRICH rate 

- work with dRICH electronic group to use ALCOR in streaming mode 

- possible use in EIC Cal (similar sipm readout)
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Streaming RO R&D plans

✴ Funding requests: 

GE: INV      6k         WaveBoard per il sistema Streaming Readout 

GE: CON    1k         cavetteria, connettori, accessori 

RM2: INV    4.5k      VCK5000-AIE-ADK Versal Development Card for AI Inference

✴Goals for 2023: 

• SRO set up in Genova based on WB+Tridas+Jana2 

• Cosmic and on-beam (JLab) tests of EIC Cal prototype with AI-supported tagging/filtering (implemented in  Jana2)  

• Existing solutions assessment for multiple channels readout (eg ALCOR ASIC) 

• Smart tagging/filtering algorithms on GPU/CPU farms (off-line) 

• Smart tagging/filtering algorithms on FPGA (real-time)


