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*since ePIC collaboration meeting

Si Tracker:

EM Calorimeter: cable space

BO design

135 scintillating

crystals
4 Layers of AC-LGAD

dZ=8.1cm - 27cm between planes
Great timing capabilities W el
Sufficient position resolution by N - e installation
utilizing charge sharing NIRRT
Technology overlap w/ Roman pots

Rails for

Readout &

135 2x2x7*cm?3 LYSO crystals :

o 4 Tracking layers, back-frop®
Sensitivity for sub-GeV photons overlapping arrangement
Can work at room temperature, ™~
stable against temperature gradients
Good timing and position resolution
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BOECAL Simulation status

Geometry

BO Tracker: 4 AC-LGAD layers separated by 27 cm
10em 7cm long PbWO4 LY SO crystals to form a BO ECAL

Hadron
Beampipe inside
HCAL insert

_—
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\

Large opening angle of the BO detector
beampipe, particles with

theta<15mrad don’t see

material




BOECAL update

ECAL crystals

https://github.com/eic/epic/blob/main/compact/far forward/BO ECal.xml

« Crystal length form 10 cm to 7 cm:  Crystal material PbWO4 -> LYSO

<constant name="BOECal_IP_distance" value="683*cm"/>

<constant name="BOECal_length" value=“10*cm"/> <module
sizex="BOECal_CrystalModule_width"

i ) sizey="BOECal_CrystalModule_width"

sizez="BOECal_CrystalModule_length"
vis="GreenVis"

material="PbWO04"/>
<material name="LYSO"> <!-- given by the Taiwan Applied Crystals -->

<D type="density" unit="g/cm3" value="7.125"/>

<fraction n="0.71813" ref="Lu"/> <module

<constant name="BOECal_IP_distance" value="681.5*cm"/>
<constant name="BOECal_length" value=“7*cm"/>

https://github.com/eic/epic/blob/main/compact/materials.xml

<fraction n="0.03613" ref="Y"/> sizex="BOECal_CrystalModule_width"
<fraction n="0.06338" ref="Si"/> sizey="BOECal_CrystalModule_width"
<fraction n="0.18046" ref="0"/> sizez="BOECal_CrystalModule_length"
<fraction n="0.00190" ref="Ce"/> vis="GreenVis"

</material> material=“LYSO" />
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https://github.com/eic/epic/blob/main/compact/materials.xml
https://github.com/eic/epic/blob/main/compact/far_forward/B0_ECal.xml

BOECAL update

ECAL crystals

« X0 of PbWO4 is 0.92cm, of LYSO is 1.12.cm (20%)
« Density of PbWO4 is 8.3 g/cm3, LYSO is 7.125 g/cm3 (16%)
* Inspect the photon mean free oath(end point along the Z aX|s) )\ 1 26cm -> )\ 1 70cm (35%)
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BOECAL update

ePIC Simulation BOECAL Sum Hits
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https://indico.bnl.gov/event/17621/#sc-12-3-studies-of-b0emcal-per

BOECAL update

ePIC Simulation BOECAL Sum Hits
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BOECAL update

ePIC Simulation
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BOECAL update

ECAL crystals

« Resolution calculated for PbWO4 crystals of 7cm
« Extracted for photons that hit BO with 9<68<13mrad

h
1
LT Entries 187078
5 098/ = g0 " a . Mean x 2.061
o F I . Meany 02782
0.8 - StdDevx  1.287
OF - - ] StdDevy 0.1499
0.7 - N -
0.6 -
0.5F -
0451 - 10
03
02F
0.1F 1
D = L —— —_—
0 2 4 6 8 10 12

distance from detector reference [cm]

Z coordinate of the shower
28 November 2023

Reconstructed photon energy
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BOECAL update

ECAL crystals

« Resolution calculated for LYSO crystals of 7cm
« Extracted for photons that hit BO with 9<68<13mrad
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Reconstructed photon energy
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BOECAL update

ePIC Simulation

BOECAL Sum Hits

(%]
o

Work in progress

— — %] %]
o ;m o W

Reconstructed photon energy

L*)]

2
Tl 15
-“_J.:ﬂ
5 01
=
&

@ 005
3 i
E 08

W oas
T
g 0.4
E p2

o g

% 10 20 30 40 50 60 70 B0 90

100

Generated photon energy [GeV)

28 November 2023

s

)
DL oMM e O

Mo

—

Reconstructed photon energy

o

resolution {d__\l E-'E]

i
EI’EQDI‘I‘I[LH:“IE'{:I ! Egenermg

0.3 :_ .................................................................................................................................................. _:
0.2 :_+ ...... T S e ~]
S T T U L AN,

0.1 E_-n- ............................................................................................................................................... _:
q ;I ] ] ] ] : ] ] ] ] |;
] =
8 D e oo, =
04E *___m____”_.___*__ .................................................................................. _—
— ——— e ——— e ——— 3

L e P D P RPN B S AR
oF . . . . . . . . . =

0 1 2 3 4 5 6 7 8 9 10

M. Pitt @ EPIC Far-Forward Weekly Meeting

ePIC Simulation BOECAL Sum Hits
e L L L L L L L LB L L ™ '
= WOrk inprogress. o |_: -

Generated photon energy [GeV]

11



BOECAL acceptance

e Acceptance if E>E,,
e Verylow material budgetin5<n<5.5 ‘
Particles within 5.5 < 8 < 15 mrad don’t cross the beampipe

——
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BOECAL reconstruction

e Sum cluster energy is used instead of Sum if hit energy
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Summary and discussion

Summary:

BOECAL geometry change: 7 cm of LYSO
Loss in resolution (x2) and shower is less contained in the crystals
Pending issues

» Energy saturation observed in the reconstruction algorithm

» Photons with 15<6<23 intersect central beampipe (not clear if it is expected)

Discussion:

Can we leave with 7cm LYSO> Can we increase crystal length?
* We have space in the magnet
« We can make a shorter distance between 3@ and 4" LGAD planes

28 November 2023
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Backup



BOECAL update

ECAL crystals

Fitted Gauss / MPV
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BOECAL update

10 ePIC Simulation BOECAL Sum Hits
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BOECAL update
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