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TheePICdetector ePl&S («€T)»)

A ePIC is the first detector to utilise the new electron
storage ring of EIC.
A Added to the existing proton/ion beams of RHIC.

A ePIC will be replacing the STAR detector (at IP6).

A Benefiting from the preexisting infrastructure, assembly
hall, and control & DAQ room. |

A Inner (tracking) detector consists of: \=
A Silicon Vertex Tracker (SVT). | @
A Multi Pattern Gas Detectors (MPGD).
A AC-LGAD based Time of Flight (ToF).
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ePICSilicon Vertex Tracker (SVT ’\ «(T)»

A The e_P|C_ SVT will be the (MAPS i Monolithic Active Pixel Sensor)
combination of 5_barrel layers | ceanes Outer Barrel (OB)
and 10 endcap discs. 3 curved layers | e

A 3 Inner Barrel (IB) layers i same
curved, wafer-scale stitched
MAPS used within ITS3.

A 2 Outer Barrel (OB) layers i
longer than IB, optimised sensor
for EIC.

A Focus of EIC-UK WP1 (MAPS).

A 5 discs for Electron and Hadron SVT MPGDs  / ToF (fiducial volume) |
(gomg) EndcapS (EE/H E) Electron/Hadron Endcaps (EE, HE)

5 discs on either side of the IP
A Same optimised sensor as OB.
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Stitched MAPS

ALICE

A Stitching means that MAPS can be
fabricated up to full wafer scales.

A Unstitched fabrication was limited to
structures t hat C

A The equivalent of a single unit.

A This larger pixel array can be
configured, with everything
Il nt er ¢c on nvweafterdo .n ¢

A Only need connections at the extreme
ends for data/power/slow controls.

A Wafer-scale stitched MAPS to be
thinned and curved in ALICE ITS3 and
ePIC SVT IB layers.
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MAPS for EIC ePl&S«(T)»)

A Wafer-scale sensor used e 12 Repeated Sensor Units e
in IB_ (power, data) Ig(ptosvner)cap

Segment

A EIC-LAS (Large AreaSensor) T [ | [ T T T T T 1T T 1
IS the EIC optimised sensor - T T
Varlant tO help mlnlmlse the From: https://wiki.bnl.gov/EPIC/index.php?titlie=Si_Vertex_ Tracker
material required due to service
(data/power/control) connections and
Improve yield for large area coverage.

A For OB, EE, and HE of SVT.

V Ieeem

IB T Inner Barrel

OB 1 Outer Barrel

EE 1 Electron (going) Endcap
HE 1 Hadron (going) Endcap
SVT 1 Silicon Vertex Tracker

LEC: REC.:
Left endcap RS Right endcap
(power, data) n RSU ‘poewer) (stitching plan

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

Outer barrel

A 2 stave-based
layers (L3 and L4)
of stitched MAPS.

A Stave repeated
around the Z-axis
until number of
staves fully cover
the circumference
(at required radii).
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Initial stave considerations eH&S«(T)»)

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

ePIC - SVT Barrel Layers /
A

»Sensor length considerations
Comments

Beam pipe radius = 31.76 mm
New LO radius is +5.64 mm
New (and old) IB radii assume no overlap

Current conceptual design based on ITS3 Lol

LaL‘:r r(;;g'] ”;g') X/);_gs(%] Are:](ﬂr;"Z) the;z éd;g’ ;toag IB length is fixed by maximum 12 RSUs
. . - : . Note that lengths are active lengths - do not
1B L1 48.0 270 0.05 0.08 19.57 1.76 .
include the endcaps (4.5 mm and 1.5 mm)
L2 120.0 270 0.05 0.20 4163 0.97 M
3 370 20 035 092 25,00 088 + OB Opt 1: smaller radii to keep same eta coverage
0B - - - - « OB Opt 2: original radii with reduced eta coverage
L4 420 840 0.55 2.22 45.00 0.88 LT ..
» OB Opt 3: original radii and eta coverage by
adding an additional sensor per layer
= T6=1x6 RSUs, TS = 1x5 RSUs
Proposed new layout based on ITS3 ER2 sensor l l
Layer r(mm) I {(mm) X/X_0(%) | Area (m"2) | theta (deg) eta n_rsu T6 T5
Lo 37.4 260 0.05 0.06 16.04 1.96 . .
B U | s | a0 | o005 | oos | 209 | e https://indico.bnl.gov/event/
L2 124.5 260 0.05 0.20 43.77 0.91 . ;
opopr1 |3 | 20 | 50 [0 [ oss | asco | oss | a 20219/contributions/79348/
14 390 780 0.55 1.91 45.00 0.88 36 6
13 270 520 0.25 0.88 46.08 0.85 24 4
oopea [ B[ 0 T s0 | o T oss [ eos [ om | a0 [ 4 attachments/49030/83511/
13 271 542 0.25 0.92 45.00 0.88 25 5
OB Opt 3 4 422 845 0.55 2.24 45.00 0.88 39 4 3 El C-SVT-OBAUQ 23. Ddf
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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 parteﬂ&j (((€T )

ASt arted with Asmal esto ement a
A Repeated Stitched Units (RSUS).
A Endcaps (ECs). ,\q°)

A REC: Right endcap (stitching termination).

A LEC: Left endcap (power and data). ’
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2 EIG-LAS lengths required eH& (((€T )

A A segment is the name for the collection for
APower Onlyo endcap (to terminate the stitchi
A The aim is to have EIC-LAS (segments) with 6RSU (believed to be the longest we can
power from just the LEC).
ATo real i Opt3toh dPrdot@Br 6 swe would deegsan extra flavour of EIC-LAS:
A 5RSUs in length (but still with both ECs).
&0

A A
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https://indico.bnl.gov/event/20219/contributions/79348/attachments/49030/83511/EIC-SVT-08Aug23.pdf
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Construction of staves il )
\\

A Numerous stave structures are required for the OB layers (L3 and L4).

A Peter also suggested different lengths and configurations for both L3 and L4 in his

OB Opt 3.
A Layer length and for module configuration are the same for OB Opt 1 and 2.

ATo overlap the ECs of successive modul es
suggested to place them on opposite sides of the stave structure.

L3 for OB Optl & 21 Side view

J | /
Serviccyes direction Services dilection» e
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https://indico.bnl.gov/event/20219/contributions/79348/attachments/49030/83511/EIC-SVT-08Aug23.pdf

Overlapping modules along staveeH& (((€T>)))

A Initial designs had no active area
overlaps along the stave length.

T

b bl b B B L L

|
A 1st step was to consider the overlap needed for an ideal
Interaction point (X=0, Y=0, Z=0).
A XY plane is perpendicular to the beam pipe
(X=0, Y=0 is beam-pipe centre).
A Z-axis is parallel to the beam pipe
(Z=0 iIs centre of barrel length).
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Interaction point variations eH&S«(T)»)

A Summary from Stephen Maple, original information from here.

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

Effect of beamspot on tracking performance : : -
Important points (interaction
L. Accelerator and beamn conditions critical for physics and p p (
] A Very helpful report on beam COﬂdItIOﬂS at detector simulations for the Electron-Ion Collider po I nt Varlatl O n I n)

\I I \ I IH I

EIC was produced last year

* This included a transport model which allows
one to obtain the primary vertex distribution

interms of X, y, z

e e

A X-axis =+ ~ 600 em

AY-axis=+~30em
A Z-axis = + ~ 100 mm!

at the Electron-Ton Collider
m Cal

" - Generated single particle events in
Fun4All with the origin vertex distributed
according to these distributions

N\A_f’—f
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https://github.com/eic/documents/blob/master/reports/general/Note-Simulations-BeamEffects.pdf

Accounting for [P variations eH&S«(T)»

A Variations for all axis can be considered, but as o)X > oY and a2
>> X, the Z-axis has the biggest influence.
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Stave length comparison eH&«(T)»)

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

519,99 mm -
i 779.97 mm -

For Geometric Optl, both L3 and L4 were reduced (in length) by ~1% (6 to 7 mm).
L4 for OB Opt 1 (overlap corrected modules)

514.07 mm >
L3 for OB Opt 1 (overlap corrected modules)
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A tiled stave

A A realistic number of staves accounted for.

A Staves are inclined so that an entire stave
overlaps the next stave.
A Each stave must slot in, between its neighbours.

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

A Any number (odds) of stave can be used.

External module layer
|deal radius

Internal module layer
EW A UNIVERSITYOF
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Castellated layout ePl&S«(T)»)

A Alternating inner/outer structure.
A Easier mountm?/replacmg (at most 3 staves

removed to replace 1
APreferred for its fieasiero mounting/rep
staves.

A Number of staves must be even.

A Some overlap of staves (in both designs).
ATo account to dead area at the sens

First module/stave structure

Nex
t module/stave Structyr,
e \

P ———

\-\\“-\
——— \\

————
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