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Online Event Filtering System

Timeframe Lv

Event Lv

3. <Pre-filter>: identify physics events and reject 
backgrounds by the combination of hit-level information 

4. <Event filter>: Stringent event filter and event identification using 
reconstructed tracks and vertex information.

1. Time alignment for each sub-detector

2. Time splitting

Physics event Background/ Noise

Time frame

Read Digitization Unfold

Clustering 
ACTS 
(track and vertex 
reconstruction) Write

In 2025, I developed 1-3 baseline frameworks. (Of course, there’s still plenty of room 
for improvement.)
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Outlook map

Timeframe Lv

Event Lv

2. Up date the pre-filter using all sub-detectors (- May)

4. Implement “Event filter“: Stringent event filter and event identification 
using reconstructed tracks and vertex information. (- July)

Physics event Background/ Noise

Time frame

Read Digitization Unfold

Clustering 
ACTS 
(track and vertex 
reconstruction) Write

6. Apply detector response (???)

5. Test online chain (E0 - E1 orchestraton::connect detector/rucio) (- Sep?)

7. Add calibration stream line (???)

1. Test for various physics events (low Q2) (- May)

3. Apply multi-threads (or GPU) 
(- Jun)
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Current Status / Progress

1. Make some simulation files with new backgrounds. 

2. Fix the estimation way of the time splitting event reconstruction efficiency. 

3.Preparing the event filter algorithm with ML 
→ Learned the basic NN and establish a plan how to use it. (mid Jan - Mid - Feb) 

4. Local beam test  
→ Another report
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1. Create some simulations
1. Beam energy 10x100, Q2 = 1 GeV2, DIS, with backgrounds. 


2. Beam energy 10x100, photo production J/ψ, physics only.


3. Each background only: Synchrotron radiation, e Bremsstrahlung, Coulomb losses, 
Touschek, hadron beam gas

https://docs.google.com/presentation/d/1NY-
BKU110ver17LpcPRbLXfiebLeBkN55kHVR7dCisA/edit?
slide=id.g3b985a67abe_0_32#slide=id.g3b985a67abe_0_32

https://docs.google.com/presentation/d/1NY-BKU110ver17LpcPRbLXfiebLeBkN55kHVR7dCisA/edit?slide=id.g3b985a67abe_0_32#slide=id.g3b985a67abe_0_32
https://docs.google.com/presentation/d/1NY-BKU110ver17LpcPRbLXfiebLeBkN55kHVR7dCisA/edit?slide=id.g3b985a67abe_0_32#slide=id.g3b985a67abe_0_32
https://docs.google.com/presentation/d/1NY-BKU110ver17LpcPRbLXfiebLeBkN55kHVR7dCisA/edit?slide=id.g3b985a67abe_0_32#slide=id.g3b985a67abe_0_32
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Pre-filter Efficiency

EICrecon

Physics (PYTHIA8) 
　EColl: 18x275 
　  Q2: 1 GeV2 

W/ Background 
　~6k events

1000 time frames  

EICrecon

Physics (PYTHIA8) 
　EColl: 18x275 
　  Q2: 100 GeV2 

W/ Background 
　~6k events

1000 time frames  
42709

997

Physics DIS 
(PYTHIA8) 
　EColl: 10x100 
　  Q2: 1 GeV2 

W/ Background

1000 time frames  
EICrecon

996 1000

- There were problem to count the triggered physics event.

→ Fixed them, but there are still some concerns.

- Found the pre-filter can triggered most low Q2 (> 1 GeV2) DIS events.

- In the new bkg simulation, large number of fake triggers were created. 

→ I am checking the details now. 
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Synchrotron radiation

　SiMAPS 
　MPGD 
　TOF 
　ECal 
　HCal 
　DIRC 
　RICH

　γ 
　e 
　p 
　n 
　p 
　other nu 
　other ch

EventSelection 
TOFHit > 2
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e Bremsstrahlung

　SiMAPS 
　MPGD 
　TOF 
　ECal 
　HCal 
　DIRC 
　RICH

　γ 
　e 
　p 
　n 
　p 
　other nu 
　other ch
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Coulomb losses

　SiMAPS 
　MPGD 
　TOF 
　ECal 
　HCal 
　DIRC 
　RICH

　γ 
　e 
　p 
　n 
　p 
　other nu 
　other ch
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Touschek

　SiMAPS 
　MPGD 
　TOF 
　ECal 
　HCal 
　DIRC 
　RICH

　γ 
　e 
　p 
　n 
　p 
　other nu 
　other ch
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Proton beam gas

　SiMAPS 
　MPGD 
　TOF 
　ECal 
　HCal 
　DIRC 
　RICH

　γ 
　e 
　p 
　n 
　p 
　other nu 
　other ch
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Use ML/AI to identify physics and background

time frame: tf (input data unit)

••• •••

x

y

time•••

hit

 - time 
 - position

split time 
region

reconstruct 
 - track 
 - vertex

Event ID

physics A

background

physics B

time

tf0,0

tf0,1

tf0,2

tf1

x

y

x

y

x

y

x

y

x

y

x

ytf0

tf1

tf2

tf3

tf0

Extract physics events from a time frame and identify their physics process.
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How to apply ML

x1 
x2 
x3 
x4

y•••

x

y

tdet1, hit1, xdet1, hit1

tdet1, hit2, xdet1, hit2 
tdet1, hit3, xdet1, hit3 
tdet1, hit4, xdet1, hit4

0 
0
tdet2, hit1, xdet2, hit1

tdet2, hit2, xdet2, hit2 
tdet2, hit3, xdet2, hit3

0

0 
0

tvertex1, xvertex1, yvertex1, zvertex1 
ttrack1, pTtrack1, θtrack1, chargetrack1

ttrack2, pTtrack2, θtrack2, chargetrack2 
ttrack3, pTtrack3, θtrack3, chargetrack3 
ttrack4, pTtrack4, θtrack4, chargetrack4

0 
0

Case1: hit like picture

Case2: Minimum input Case3: Use Tracks and Vertex

Grid the geometrical region 
Pros: Simple 
Cons: Not effective

Optimized? hit level 
Pros: Simple + a little effective 
Cons: Not sure the # of max hits

x1 = 

••
•

maxHitsdet1

maxHitsdet2

maxtracks

x1 = 

 
Pros: Small dimension 
Cons: Reduced information

The input shapes need to be consistent. (large dimension/very sparse)



/16T.Kumaoka  2026/04/07 ePIC SRO Working Group Meeting@ online 14

Outlook1: physics simulations
Physics simulation [git]: All ready is prepared.

Most physics simulations are prepared. 
→ Various DIS physics simulations have been 
prepared (W/ background, some beam energy) 
→ Need simulations of EXCLUSIVE/SIDIS for 
eicrecon.

EXCLUSIVE physics

https://github.com/eic/simulation_campaign_datasets/tree/main
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Outlook2: use all detector

Tracking detector  
　Silicon MAPS: ~2 μs [ref, p11] 
　MPGD: ~10 ns [ref, p11] 
　TOF: ~30 ps[ref, p11]

PID 
　hpDIRC: ~50 ps [ref, sec2] 
　dRICH: ~20 ps [ref, p2] 
　pfRICH / HRPPD / LAPPD: ~50 ps [ref, sec2]

Calorimeter 
　Barrel Imaging Calorimeter: ~ 3.25 ns [ref] 
　Backward/Forward EMCal, Barrel/Forward/Backward HCal: ?? s  
　Zero Degree Calorimeter: ~30ps [ref]

Far-forward 
　Roman Pots / Off-Momentum Detectors / B0: 30 ps [ref]

The current trigger algorithm uses only tracking detectors, but it misses low-Q² events 
because the emitted particles do not produce hits.

θ

https://indico.bnl.gov/https://indico.cern.ch/event/1479384/contributions/6594156/attachments/3134260/5560767/IS2025.pdf?utm_source=chatgpt.comevent/28403/contributions/108512/attachments/62505/107600/20250612_ePIC_MPGD_DAC_Meeting.pdf?utm_source=chatgpt.com
https://indico.cern.ch/event/1479384/contributions/6594156/attachments/3134260/5560767/IS2025.pdf?utm_source=chatgpt.comhttps://indico.bnl.gov/event/28403/contributions/108512/attachments/62505/107600/20250612_ePIC_MPGD_DAC_Meeting.pdf?utm_source=chatgpt.com
https://indico.cern.ch/event/1479384/contributions/6594156/attachments/3134260/5560767/IS2025.pdf?utm_source=chatgpt.comhttps://indico.bnl.gov/event/28403/contributions/108512/attachments/62505/107600/20250612_ePIC_MPGD_DAC_Meeting.pdf?utm_source=chatgpt.com
https://arxiv.org/html/2410.20410v1
https://pdf.sciencedirectassets.com/271580/1-s2.0-S0168900225X00127/1-s2.0-S0168900225006928/main.pdf?X-Amz-Security-Token=&X-Amz-Algorithm=AWS4-HMAC-SHA256&X-Amz-Date=20260116T070803Z&X-Amz-SignedHeaders=host&X-Amz-Expires=300&X-Amz-Credential=ASIAQ3PHCVTY5RE3QSGI/20260116/us-east-1/s3/aws4_request&X-Amz-Signature=a4958b2e132f1a2e7647fa58ea0b5573c2190dd576f35094de062e25df21f355&hash=0869741bf73a48f4042ad090dbffef1ab41a7ad4c52cfd6c125fe4bd536cb61f&host=68042c943591013ac2b2430a89b270f6af2c76d8dfd086a07176afe7c76c2c61&pii=S0168900225006928&tid=spdf-bd153ab9-1e5c-4a9e-8698-595cf24a666d&sid=d293b54258da034a5b4abc3771f4a99e9692gxrqa&type=client&tsoh=d3d3LnNjaWVuY2VkaXJlY3QuY29t&rh=d3d3LnNjaWVuY2VkaXJlY3QuY29t&ua=0c145700070707565a50&rr=9bebc7860953b359&cc=jp
https://arxiv.org/html/2410.20410v1
https://indico.global/event/442/contributions/124204/attachments/59556/114979/CAP2025.pdf?utm_source=chatgpt.com
https://indico2.riken.jp/event/5453/contributions/27310/attachments/14279/21740/ePIC_ZDC_20251121.pdf?utm_source=chatgpt.com
https://indico.in2p3.fr/event/37181/contributions/164733/attachments/98508/152002/2025-12_01-03_EIC_France_RP_DM.pdf?utm_source=chatgpt.com
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Outlook3: nthread test
nthread=1: 456.223 s / 100 time frame

nthread=5: 541.52 s / 100 time frame

Despite increasing the number of threads correctly, the processing time increased. 
→ Need to understand the Nathan's evaluator and the reason.
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New Source Data Type Proposal

z DIS, EXCLUSIVE, SR, etc… 

EventInfo 
　 Nth 
　 CollisionTiming 
　 CollisionEnergy 
　 CollisionPosition 
　 CollisionAngle 
　 Q2 
　 PhysicsID 

DetRecHits 
　 
　 EventAssociation 

•••

0       1                  2    … [ [
 background

t

det
　hit 
　source y

DIS 
  Nth: 0 
  PhsicsID: 0

SR 
  Nth: 0 
  PhsicsID: 2 DIS 

  Nth: 1 
  PhsicsID: 0

Currently we are missing some event source information (source time, numbering, Q2…). 
We have MC particles information and it has generation status to distinguish physics and 
background. However, this status cannot distinguish different sources of same type source. 
→The proposing data type enable to distinguish sources and give valuable information. 
And it is helpful for both MC and reconstruction (a little duplicate reco vertex).

 NEW

 NEW


