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ePICSVT Outer Barrel



What is the EIC Facility

What is the EIC:

A high luminosity (1033ï1034 cm-2s-1) polarized electron 

proton / ion collider with ãsep = 28 ï140 GeV

E.C. Aschenauer2

What is special:

EIC is the ONLY world-wide new collider in foreseeable 

future. Allows to remain at frontier of Accelerator S&T.

factor 100 to 1000 higher luminosity as HERA

both electrons and protons / light nuclei polarized, 

nuclear beams: d to U

Fixed Target Facilities i.e.:

at minimum > 2 decades increase in kinematic 

coverage in x and Q2

State of the art general purpose collider detector

Science Program: An EIC can uniquely address three 

profound questions about nucleons ð neutrons and 

protons ð and how they are assembled to form the 

nuclei of atoms: 

Possible
2nd Detector 

Location

Project 
Detector 

Location

The ePICdetector
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ÅePIC is the first detector to utilise the new electron 

storage ring of EIC.

ÅAdded to the existing proton/ion beams of RHIC.

ÅePIC will be replacing the STAR detector (at IP6).

ÅBenefiting from the preexisting infrastructure, assembly 

hall, and control & DAQ room.

ÅInner (tracking) detector consists of:

Å Silicon Vertex Tracker (SVT).

Å Multi Pattern Gas Detectors (MPGD).

Å AC-LGAD based Time of Flight (ToF).



ePICSilicon Vertex Tracker (SVT)
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ÅThe ePIC SVT will be the 
combination of 5 barrel layers 
and 10 endcap discs.
Å3 Inner Barrel (IB) layers ïsame 

curved,wafer-scale stitched 
MAPS used within ITS3.

Å2 Outer Barrel (OB) layers ï
longer than IB, optimised sensor 
for EIC.
ÅFocus of EIC-UK WP1 (MAPS).

Å5 discs for Electron and Hadron 
(going) Endcaps (EE/HE).
ÅSame optimised sensor as OB.

Inner Barrel (IB)
3 curved layers

Outer Barrel (OB)
2 stave-based layers

Electron/Hadron Endcaps (EE, HE)

5 discs on either side of the IP

SVT MPGDs ToF (fiducial volume)

(MAPS ï Monolithic Active Pixel Sensor)



Stitched MAPS
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ÅStitching means that MAPS can be 
fabricated up to full wafer scales.
ÅUnstitched fabrication was limited to 
structures that could fit in 1 ñreticuleò.

ÅThe equivalent of a single unit.

ÅThis larger pixel array can be 
configured, with everything 
interconnected ñon-waferò.
ÅOnly need connections at the extreme 

ends for data/power/slow controls.
ÅWafer-scale stitched MAPS to be 

thinned and curved in ALICE ITS3 and 
ePIC SVT IB layers.



ÅWafer-scale sensor used
in IB.

ÅEIC-LAS (Large Area Sensor)
is the EIC optimised sensor
variant to help minimise the
material required due to service 
(data/power/control) connections and 
improve yield for large area coverage.
ÅFor OB, EE, and HE of SVT.

MAPS for EIC
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From: https://wiki.bnl.gov/EPIC/index.php?title=Si_Vertex_Tracker

IB ï Inner Barrel

OB ï Outer Barrel

EE ï Electron (going) Endcap

HE ï Hadron (going) Endcap

SVT ï Silicon Vertex Tracker

(stitching plan 

termination)

EIC-LAS

REC:LEC:

IB example: L0 sensor

REC:LEC:

RSU:

https://wiki.bnl.gov/EPIC/index.php?title=Si_Vertex_Tracker


Outer barrel
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Å2 stave-based 
layers (L3 and L4) 
of stitched MAPS.

ÅStave repeated 
around the Z-axis 
until number of 
staves fully cover 
the circumference 
(at required radii).



Initial stave considerations
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Initial stave length/EIC-LAS considerations made by Peter Jones.

https://indico.bnl.gov/event/

20219/contributions/79348/

attachments/49030/83511/

EIC-SVT-08Aug23.pdf

https://indico.bnl.gov/event/20219/contributions/79348/attachments/49030/83511/EIC-SVT-08Aug23.pdf
https://indico.bnl.gov/event/20219/contributions/79348/attachments/49030/83511/EIC-SVT-08Aug23.pdf
https://indico.bnl.gov/event/20219/contributions/79348/attachments/49030/83511/EIC-SVT-08Aug23.pdf
https://indico.bnl.gov/event/20219/contributions/79348/attachments/49030/83511/EIC-SVT-08Aug23.pdf


Start from smallest standard parts
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ÅStarted with ñsmallestò elemental parts.
ÅRepeated Stitched Units (RSUs).

ÅEndcaps (ECs).
ÅREC: Right endcap (stitching termination).

ÅLEC: Left endcap (power and data).



2 EIC-LAS lengths required
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Å A segment is the name for the collection for stitched RSUs both a ñPower and Dataò and 
ñPower Onlyò endcap (to terminate the stitching plan).

ÅThe aim is to have EIC-LAS (segments) with 6RSU (believed to be the longest we can 
power from just the LEC).

ÅTo realise the ñOB Opt 3ò from Peterôs slides, we would need an extra flavour of EIC-LAS:

Å 5RSUs in length (but still with both ECs).

https://indico.bnl.gov/event/20219/contributions/79348/attachments/49030/83511/EIC-SVT-08Aug23.pdf


Construction of staves
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ÅNumerous stave structures are required for the OB layers (L3 and L4).

ÅPeter also suggested different lengths and configurations for both L3 and L4 in his 
OB Opt 3.

ÅLayer length and for module configuration are the same for OB Opt 1 and 2.

ÅTo overlap the ECs of successive modules along the staveôs length, it has been 
suggested to place them on opposite sides of the stave structure.

L3 for OB Opt1 & 2 ï Side view

Services direction Services direction

https://indico.bnl.gov/event/20219/contributions/79348/attachments/49030/83511/EIC-SVT-08Aug23.pdf


Overlapping modules along staves
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ÅInitial designs had no active area
overlaps along the stave length.

Å1st step was to consider the overlap needed for an ideal 
interaction point (X=0, Y=0, Z=0).
ÅXY plane is perpendicular to the beam pipe

(X=0, Y=0 is beam-pipe centre).

ÅZ-axis is parallel to the beam pipe
(Z=0 is centre of barrel length).



Interaction point variations
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ÅSummary from Stephen Maple, original information from here.

Important points (interaction 

point variation in):

ÅX-axis = ± ~ 600 ɛm

ÅY-axis = ± ~ 30 ɛm

ÅZ-axis = ± ~ 100 mm!

https://github.com/eic/documents/blob/master/reports/general/Note-Simulations-BeamEffects.pdf


Accounting for IP variations
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ÅVariations for all axis can be considered, but as ȹX > ȹY and ȹZ 
>> ȹX, the Z-axis has the biggest influence.



Stave length comparison
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L3 for OB Opt 1 & 2 (no RSU overlap)

L4 for OB Opt 1 & 2 (no RSU overlap)

L3 for OB Opt 1 (overlap corrected modules)

L4 for OB Opt 1 (overlap corrected modules)

For Geometric Opt1, both L3 and L4 were reduced (in length) by ~1% (6 to 7 mm).



A tiled stave
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ÅA realistic number of staves accounted for.

ÅStaves are inclined so that an entire stave 
overlaps the next stave.
ÅEach stave must slot in, between its neighbours.

ÅMight be challenging to replace a failed stave 
(remove many to get to 1). 

ÅAny number (odds) of stave can be used.

External module layer

Internal module layer

Ideal radius



Castellated layout
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ÅAlternating inner/outer structure.
ÅEasier mounting/replacing (at most 3 staves 

removed to replace 1).
ÅPreferred for its ñeasierò mounting/replacing of 

staves.

ÅNumber of staves must be even.

ÅSome overlap of staves (in both designs).
ÅTo account to dead area at the sensorôs edge.


