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Overview
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Configurations:
● forced DIS + all beam background
● 10um beampipe gold coating
● 10x275 beam energy (highest total rate)

Impact Studies:
● SVT occupancy map and data rate
● tracking performance (with full set of central tracker = SVT+MPGD+AC-LGAD)

○ purity and efficiency
○ spatial and angular resolutions
○ primary vertexing

● radiation exposure
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Steps:

➔ plot digitized hits (edep > 0.54 keV) on each 
SVT surface 

◆ Rphi v.s. Z on barrels

◆ x v.s. y on disks

➔ accumulate number of hits per 

◆ 2x2cm square (roughly size of one 
RSU = 12 tiles), 

◆ or 9.8x3.5mm (tile) 

➔ Record accumulated/averaged counts per 
ms (500 x 2us slices → kHz) 

◆ for the entire detector layer

◆ and the max rate per RSU / tile

SVT Hit Map 



5

SVT Hit Map 
Hit distribution on Hadron Endcaps (x vs y)
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SVT Hit Map 
Hit distribution on Electron Endcaps (x vs y)
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SVT Hit Map 

Hit distribution on Inner Barrels (rphi v.s. Z): 

Link to all SVT rate plots (DIS+background, and DIS only)

https://indico.bnl.gov/event/32213/#1-svt-rates
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Hits to Data Rate
10x275 beam, 10um gold coating, accumulated/averaged 1ms of stats: 

Ref: Jo Schambach, and Joao de Melo 
at SVT Oxford working meeting

Work within SVT-DSC has focused on the 
bandwidth out of MOSAIX and EIC-LAS.  Assume:

● 3 pixels per hit for both charged particles and 
photons

● 32 bits per pixel on average 

Max rates per unit: 
 OB and disk (max on ED0):

● 258 hits/tile/ms * 3 pixels/hit * 32 bits/pixel = 25 
Mbps/tile

● 1720 hits/RSU/ms * 96 bits/hit = 165 Mbps/RSU
Multiply by 5 (6) for EIC-LAS with 5 (6) RSUs (12 tiles/RSU)

IB (max on L0):
● 594 hits/tile/ms ⇒ 57 Mbps/tile
● 4330 hits/RSU/ms ⇒ 415 Mbps/RSU

Sensor noise, estimated at 5 Mbps/RSU, is not included 
in these estimates.

https://indico.bnl.gov/event/30334/sessions/8739/attachments/66878/115227/SVT_DAQ_DCS_20251218.pdf
https://indico.bnl.gov/event/30334/contributions/117434/attachments/66904/114894/EIC_LAS_SVTmeeting_Oxford_12_2025_JMELO%20_rev1.3.pdf
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Hits to Data Rate
10x275 beam, 10um gold coating, accumulated/averaged 1ms of stats: 

Ref: Jo Schambach, and Joao de Melo 
at SVT Oxford working meeting

Work within SVT-DSC has focused on the 
bandwidth out of MOSAIX and EIC-LAS.  Assume:

● 3 pixels per hit for both charged particles and 
photons

● 32 bits per pixel on average 

Total rates out of SVT (no sensor noise):
● IB (L0,L1,L2):    74 Gbps
● OB (L3, L4):      78 Gbps
● Disks (E):          73 Gbps
● Disks (H):          30 Gbps
● Total:                 254 Gbps

Rates receive a large contribution from SR

For reference, total rate is 76 Gbps at 18x275 GeV, 
for 5um gold coating.

https://indico.bnl.gov/event/30334/sessions/8739/attachments/66878/115227/SVT_DAQ_DCS_20251218.pdf
https://indico.bnl.gov/event/30334/contributions/117434/attachments/66904/114894/EIC_LAS_SVTmeeting_Oxford_12_2025_JMELO%20_rev1.3.pdf


Tracking Performance
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Configuration: 
● epic 26.03: full central tracker = SVT+MPGD+AC-LGAD 

Background will affect tracking through:

1. background hits → purity and efficiency
2. thicker Au coating (5 to 10um) → resolutions

❖ single pion+ resolutions against
➢  PWG requirements
➢ 5um v.s. 10um Au coating

❖ primary vertex resolution from DIS only sample
❖ resolutions from DIS+background samples:

➢ expected to be consistent with no background cases given 
reasonable purity cuts. TBD

1+2⇒ impact on downstream algorithms:

● primary vertex efficiency
● 2nd vertex (TBD)
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ghost tracks 
with 4 hits

Tracking Performance
Purity and efficiency
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analysis code available 
on github

Tracking Performance
Purity and efficiency

https://github.com/eic/snippets/tree/main/Tracking/BackgroundStudy
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Purity and efficiency
● 10x275 beam (highest rate), DIS, NC, Q2>1, 10um gold coating 
● >= 4 hits per track

Tracking Performance
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Purity and efficiency
● 5um → 10um: both purity and efficiency improved
● 4 hits → 5 hits cut:  lower efficiency, higher purity

❖ further improvement is expected with hit number, chi2 cut, and seed finder optimization

Au coating thickness ≥ 4 hits per track ≥ 5 hits per track

Efficiency Purity Efficiency Purity

5 µm 0.708 0.091 0.668 0.909

10 µm 0.863 0.819 0.822 0.982

Tracking Performance
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Tracking resolutions (single pion):   dp/p no changes

Tracking Performance
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Tracking resolutions (single pion):   DCAr sees <20% increase from 5um to 10um Au coating. 
No significant change against PWG curves.

Tracking Performance
theta, phi show similar 
impact. see details here

https://indico.bnl.gov/event/31909/
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Primary vertexing (DIS only)
resolution slightly increased with 10um Au coating  (see Barak Schmookler’s talk)

Tracking Performance

https://indico.bnl.gov/event/31909/
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Primary vertexing:

DIS only, 3 hits per track cut: 

DIS+background, 4 hits per track cut:

See Shyam Kumar’s talk

● Lower efficiency, larger chi2 with background as expected
● TBD:  D0 reconstruction performances

https://indico.bnl.gov/event/32213/contributions/122224/attachments/69051/118507/ePIC_Tracking_ShyamKumar_26Mar2026.pdf


Summary
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With 10x275 beam and 10um Au coating

SVT Readout rate (averaged over time): 
● total rate out of SVT:   254 Gbps
● max rate on EIC-LAS: 25 Mbps/tile
● max rate on MOSAIX: 57 Mbps/tile

study on frame-to-frame fluctuation, and sensor response ongoing

Tracking Performance:
● Purity and efficiency:

○ 4 hits per track cut is recommended
○ purity and efficiency >80% with rooms to improve

● Tracking resolutions:
○ dp/p, theta, phi, DCAr resolutions with single pion+ show no red flag. Studies with 

DIS+background ongoing
○ Primary vertexing seems under control with 4 hits cut. D0 study ongoing 

SVT radiation exposure:
● study exists for 5um beampipe [link], update will be done but is not now in hand.

https://indico.bnl.gov/event/20985/contributions/82503/attachments/50720/86708/SVTBackgrounds.pdf


Backups
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March Simulation Campaign Recap
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Impact on tracking performance  (with highest beam background rate from 10x275 beam)
● DIS+background:

○ purity and efficiency: significantly better with 10um coating with 4 hits per track cut, 
thanks to the reduced number of background hits.
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Trajectory 
(Track) Track Measurement 1 Digitized Tracker 

Hit 1 Sim Hit 1 MCparticle 1

One to many relation One to one relation 
(no clustering)

Raw to sim hits 
association One to one relation

Hit-based Tracking Study Workflow

● Match trajectory,  detector hits, and simulated particles

Filtered, seeded

2D point attached to 
tracking surfaces that is 
used by reconstruction

Digitized hits on each 
tracking detector (noise 
will be inserted here)

detector hits from 
simulation

particle that induces each 
detector hit

Track Measurement 2 Digitized Tracker 
Hit 2 Sim Hit 2 MCparticle 2

Track Measurement N Digitized Tracker 
Hit N Sim Hit N MCparticle N

…

With the current digi algorithm, multiple sim hits can be associated with one 
raw hit. For this study, use only 1 hit per cell per particle
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Signal+Background Event Samples

Merge event sources:
sample each source file according to their 
frequency within a fixed-length (2us) time 
window

Analysis:
● Count number of digitized hits on 

STV per area per time 

 One event = one collision One event = one 2us time slice that contains (in this presentation):
● One Q2>1 GeV2 NC DIS events 
● Beam background at calculated freq. (new SR, new electron 

Bremsstrahlung,  Coulomb, Touschek,  proton beam gas) 

merged

rates in kHz 10x275 GeV 18x275 GeV

2.5A@10kAhr 0.227A@10kAhr

DIS eA / /

electron Synchrotron Radiation 3324 MHz

electron beam gas (Bremsstrahlung 
scatterings) 3177.25 kHz 316.94 kHz

electron beam gas (Coulomb 
losses,) 29 kHz 1.3 kHz

electron intrabeam (Touschek 
losses) 240 kHz 0.72 kHz

hadron beam gas 32.6kHz 22.5kHz

● Electron beam-gas rates consider larger region of 
-5 to +15 meters along the IP, hadron beam-gas 
rates consider region of -5.5 to +5 meters.

● For more details on background sources, check 
the ePIC wiki and also 

https://indico.bnl.gov/event/28486/contributions/108791/attachments/62839/107952/TIC_Jun16_2025_NATOCHII.pdf
https://wiki.bnl.gov/EPIC/index.php?title=Background
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Vertex abs(r)<1mm, abs(z)<100mm seems to be a 
good sanity cut for DIS events
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Impact on Efficiency: negligible

5um                                                                    10um

1. Single pi+ study
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Impact on DCAr: role of beampipe

fast simulation from Ernst at eta=0

effect of the entire 
beampipe

effect of the Au coating 
change: 5 → 10um

1. Single pi+ study


