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Geometry
e 4(+2) layers of imaging Si sensors interleaved
with 5 Pb/ScFi layers
AstroPix: silicon e Followed by a bulk section of Pb/ScFi section

sensor with
500x500um? pixel
size

Calorimeter
setor

Bulk Pb/ScFi
section

ScFi Layers
ith two-sided
SiPM readout

Slots for AstroPix
sensor layers

Energy resolution - Primarily from Pb/ScFi layers (+ Imaging pixels energy information)
Position resolution - Primarily from Imaging Layers (+ 2-side Pb/ScFi readout and radial segmentation)
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Geometry and Naming Scheme

Sector End View
(x-y plane view)
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Sector 110

Whole Barrel: 48 Sectors
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Pb/Sci Layer /80

1 sector = 12 layers
1 layer = 17 rows of fiber

/_

Readout Cell
Layer = 5 cells

The area 1 light guide is attached



Geometry and Naming Scheme

Tray - a carbon fiber
structure the staves will be
mounted on. It will be slid
into a shelf.

AstroPix Stave
Consists of 1 x 108 chips with the Shelf - a carbon fiber structure that is glued
support structure to the Pb/ScFi la hat we will slide trays
AstroPix Module with AstroPix sta
Subset of chips that will be mounted on
one stave support structure *The designs presente se slides are not

final but for illustration



Dimensions

14.9 cm

40 cm

Dimensions a the current stage of the design

inner barrel radius 78.3 cm
nb of sectors 48
length 432.5 cm
AstroPix slot thickness 2cm
SciFi/Pb Layer 1-5 thickness 2cm
Total weight ~36 t

1 sector weight ~750 kg



Barrel ECal in ePIC Detector

hadrons >

Tracking:
New 1.7 T solenoid
+ Si MAPS Trackers
* MPGD layer before DIRC

Particle ID:
DIRC
pfRICH
dRICH
AC-LGAD (~30ps TOF)

L

Calorimetry:

+ Siand Pb/ScFi Barrel EMCal
PbWO04 EMCal in backward
direction
Finely segmented EMCal + HCal
in forward direction
Outer HCal (sPHENIX re-use)
Backwards HCal (tail-catcher)
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AstroPix for ePIC - Numbers

Estimates based on the current design

number of chips

number of (108 chips per number of pixels
shelf number shelf width [cm] staves stave) (40x36 pixels per chip)
1 10.3 12 1296 1.87E+06
2 10.8 - - -
3 11.3 12 1296 1.87E+06
4 11.9 12 1296 1.87E+06
5 12.4 - - -
6 12.9 14 1512 2.18E+06
sum per barrel
sector: 50 5400 7.78E+06

sum per barrel: 2400 259200 3.73E+08




AstroPix for ePIC

1.  Low rates
a. The expected hit rate for all imaging layers
together is well below < 3 x 107 Hz

b.  This translates to a maximum hit rate per tracker
stave (1 x 108 chips) < 36 kHz

2. Dynamic range (see plot for 2 GeV electron) ~ 3 MeV

3. Zero suppression threshold of 20 keV well suited for
EIC electromagnetic showers

4. Low lonization radiation dose and neutron flux
a. The maximum ionizing radiation dose < 1
kRad/year for the barrel region
b.  Max neutron flux is at the order of 10°
neutrons/cm? per year

5. Timing requirement: 3.125 ns (v4) - driven by 10 ns
bunch crossing
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Accumulative energy deposit to the total energy
deposit for 2 GeV electrons.

About 63% of the energy deposit was made
through hits with deposit < 700 keV

hits with deposit < 3 MeV contribute to 99%
of the total energy deposit



EIC Project Schedule

Conclusion of
RHIC Operations

06/2025
CD-0 CD-1 CD-3A CD-2/3 *
12/2019 06/2021 01/2024 04/2025 |
|
|
YV < ——
Conceptual I reliminary Construction
. Design )
Design Design
Final D nLLPs
- Approve final design for all subdetectors
January 2023: - Design Maturity: ~90%

start change control
process for detector
April 2023:

train EVMS process

- Need TDR

v

- Define Baseline: Subdetector technologies, Scope, Cost and Schedule
- Long Lead Procurement items Design Maturity: ~90%

- Plan is tracked through EVMS and Change control process

- Need TDR for LLPs

early early CD-4
CD-4A CD-4A CD-4
04/2031 04/2032 04/2034

Transition into
Operations

Start of
Operations
&
Science



High Level Installation Schedule

Oct 2028  1an 2029 early early CD4
CcD-3 4 \ April 2029, 000 CD-4A  CD-4A e ¢
04/‘2925 1 4 '\ June 2030 04/2?31 04/‘2032 04/‘2034
4 Oct2930;,, 9031 | }
S T o r - -
Construction
A A \
IR-6 ready Tlansition into Start of
for installation} ] Siparations & nd i
&
P e lower half | Endcap HCals v Science
- one in beam position barrel Heal| ~ completed  |Hadron Endcdp
. installed Solenoid Detectors
- done in IP-6 Assembly Hall o\ -+ | Field mapping installid
delivered Barrel Ecal [Trackers, dRIGH
ready ECal
for installation 4
A
v Lepton Endcap
Barrel Heal  Barrel Detectors Detoctors
& Solenoid installed installed
installed ECal, DIRC
) ) Trackers, bRICH
followed by low ToF, Trackers ECal
@ i power test
Take Away:
enoid and

Q@ LiSol
e rs nee

¢ tf
RUTITIY

Barrel HCal need to be ready by Ja

~)

n 2029

E. Aschenauer, R. Ent,
ePIC General Meeting,

04/14/23
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High Level Schedule

Jul 2023 - Oct 2024: Design

Jan 2024 - Oct 2024: Prototyping/First article (note any beam tests relate to R&D
not to EMCal WBS)

Oct 2024 - Oct 2025: Production development

Feb 2025 - Feb 2026: Procurement process

Feb 2026 - May 2029: Contract Award followed by material delivery

May 2026 - Sep 2029: Production for Pb/SciFi and test & assembly for Si, and
ship to BNL

Sep 2029 - Dec 2029: Sector assembly at BNL (light guides, SiPM, etc.)
Dec 2029: Deadline to have all sectors and Si staves ready for integration
Dec 2029 - Feb 2030: Sector assembly in a barrel

Feb 2030 - May 2030: Insert/integrate Si staves
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SChed U Ie Production start needs to be adjusted

according to the schedule from the
previous slide. Start only in May 26.

Decision about Barrel
CD-3a CD-3 Installation in
ECAL technology Jan 24 BNL

Mar 237

Chip v3 Chip v4 Chip v5
Feb 2023 Nov 2023 Nov 2024
Prototype R&D v3 O
Mechanical/readout design _
Pre-production mechanical _

Pre-production (final design) v5

Production SciFi/local support layers

Production wafer fabrication v5 _

Wafer testing —

Production assembly and testing g

integration —
g

Delivery
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Backup
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Daisy-chain throughput does not lead to
dropped hits: method

Specs:
= One silicon stave is 108 Astropix sensors daisy-chained together, which measures 2 cm x 216 cm (one chip x half
calorimeter length).
= Each Astropix sensor has 1360 pixels. The on-chip buffer has the same size as the number of pixels.
. It takes ~ 1 us to push a hit from the Astropix chip to the periphery. The hit will go onto the hit buffer of the adjacent chip,
taking 1 ps hops until it reaches the data aggregator at the end of the chain

Question: /s there any risk for dropped hits due to traffic jams in the daisy chain?

Method:

= Simulate the daisy chain for an absurdly high upper limit to show there are no issues (we do not have holistic full
background+physics simulations available right now). If it works in this upper limit it will not be an issue for realistic operation.
—  Overestimate 1: The expected hit rate for all imaging layers together is well below < 3 x 107 Hz based on physics +
background simulations done with an energy threshold of 0.4keV (correct threshold is 20keV so likely 1 or more orders
of magnitude too large).

—  Overestimate 2: This corresponds to a raw hit rate of <36kHz per stave (high occupancy staves), let’'s assume this is
not the hit rate but rather the event rate.

—  Overestimate 3: Let's assume every one of these events is a highest occupancy event (max occupancy/stave is
<25hits/stave, which we found in the Pythia8 NC Q? > 1000 GeV? samples).

—  Hence: highly conservative (unrealistically high) upper limit would be an event rate of 36kHz per stave with a
multiplicity of 25 hits/stave. This is what we simulated.”

* Note that the numbers we are simulating corresponds to a hit rate of 900kHz per stave, which is a dramatic overestimate.

14



Daisy-chain throughput does not lead to

dropped hits: Results

Highly conservative (unrealistically high) upper limit would

be an event rate of 36kHz per stave with a multiplicity of 25
hits/stave. This corresponds to assuming every hit is really
an outlier high-multiplicity event. This is what we simulated.

We ran the simulation until the results stabilized.
The mean buffer occupancy is very low.

The maximum buffer occupancy (highest-seen buffer usage
for each of the chips) increases as we go towards the
readout end of the daisy chain.

In this upper limit scenario, we never exceeded 20% buffer
occupancy and never dropped a hit.

Realistic estimates will be orders of magnitude lower.
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Mean buffer occupancy (%)
highly conservative estimate

] 20 40 60 80 100
Chip position in stave (chip 0 is at the readout end)

Max buffer occupancy (%)
highly conservative estimate

0 20 40 60 80 100
Chip position in stave (chip 0 is at the readout end)
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Project Schedule

DOE OPA Status Review

FPD Status Update at BNL

Technical, Cost, and Schedule Scrutiny Meeting
Project, Detector & Infrastructure Advisory Meeting
DOE OPA Status Review

Project Advisory Meeting

Infrastructure Advisory Meeting

1+ RRB Meeting

Begin LLP EVMS (practice 3 months data)

CD-3A Director’s Review (Co-Chaired by M. Reichanadter / S. Cousineau)
DOE CD 3A OPA Review

DOE CD 3A ESAAB Approval

Final Design Reviews for all ePIC subsystems

DOE CD 2/3 OPA Review and ICR

DOE CD 2/3 ESAAB Approval

RHIC Operations Concludes

E. Aschenauer, R. Ent, ePIC General Meeting,

05/11/23

October 19-21, 2021(A)
June 28, 29, 30 2022(A)
July - Sept 2022 (A)
October 2022(A)

Jan. 31-Feb 2, 2023(A)
February 22, 23 2023(A)
March 22, 23 2023(A)

April 4,5 2023 (A)

July 2023

October 10-12, 2023
November 2023
January 2024

April - October 2024
January 2025 (TBC)
April 2025

June 2025
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Energy Resolution - Photons

ePIC
* ® Vv.n=1.0
. e y,n=05
201 [ Y, n=0.0
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_ . < Y, n=-10
:‘:15— ¥
%10— *
2
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00 25 50 75 Ev[ég\?] 125 150 175  20.0
Fit parameters
n al(E) [%] b [%]
-1 5.1(0.01) | 0.47(0.03)
-0.5 4.77(0.01) 0.38(0.02)
0 4.67(0.01) | 0.40(0.02)
0.5 4.75(0.01) | 0.39(0.02)
1 5.1(0.01) | 0.41(0.02)
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0.0 2.5 5.0 7.5 10.0 125 15.0 17.5

E, [GeV]

[ Cluster Energy/E true | Entries 33333
2/ ndf 187.9/34
j] LT o 1.396 + 0.032
§ 4500 n 5.011 + 0.335
@ 4000 £ c 0.02228 + 0.00012
= nN= 0.0 mean 0.9964 + 0.0002
3500 : N 4513 + 31.7
= Y, 5GeV ]
3000 [~
2500 [
2000 [
1500 =
1000 =
500 PPEIC
r _gf‘/‘ ‘L i
%7 0.8 0.9 1.1 1.2
Cluster Energy/E true

e Based of Pb/ScFi part of the calorimeter
e Resolution extracted from a Crystal Ball fit o

GlueX Pb/ScFi ECal: 0 = 5.2% /NE @ 3.6% NIM, A 896 (2018) 24-42
e 15.5 X, extracted for integrated range over the angular distributions for
7% and n production at GlueX (E_=0.5 - 2.5 GeV)

e Measured energies not able to fully constrain the constant term
Simulations of GlueX prototype in ePIC environment agree with data at E_ <

0.5 NIM, 596 (2008) 327-337

Performance
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Energy Resolution - Electrons

ePIC ePl
1.00 c [ Cluster Energy/E true | Entries 33333
o e ,n=1.0 ' »*/ ndf 96.45 /40
. e_' 70‘5 @ 4500 = T TT T TT TT T T T T TT a 1.52 + 0.03
8{ ¢ ' n:0'0 0.95 y&&— § c ﬂ n 3913 +0.233
e _n=o % w 4000 c 0.02278 + 0.00012
4 » e~ ,n=-05 ¢ $ E
e 0.901 $ ’ - n=0.0 mean 1.001  0.000
B < e".n=10 < tH H 3 3500 -1 " N 4452 £ 318
& 61 z F a- 3
o 2 0857, so00 F e-, 5 GeV
B L ic < E
5 " £ 0.80 2500 F
g s E
2 < 5 2000
& » S 075 =
© -
¢ £ e.n=1.0 1500 F
5 ¢ . 0.70 e e7,n=05 =
[ i . e, n=0.0 1000 F ]‘ \
0.65 = E D
> ei, n=-0.5 500 e IC
T T T T T T T . <« e7,n=-1.0 = I\L E
00 25 50 75 100 125 150 175 20.0 0.60 " " . . : : . [1] = B o R P
E.. [Gev] 0.0 2.5 5.0 7.5 100 125 150 175 0.7 0.8 0.9 1 1.1 1.2 1.3
¢ Ee- [GeV] Cluster Energy/E true

Fit parameters Resolution extracted from a crystal ball fit o

n alN(E) [%] b [%]
-1 5.22(0.02) 0(0.08) GlueX Pb/ScFi ECal: 0 = 5.2% /NE @ 3.6% NIM, A 896 (2018) 24-42
15.5 X, extracted for integrated range over the angular distributions for

-0.5 4.88(0.01 0(0. * 0

X 88(0.01) (0.04) 7% and n production at GlueX (E_=0.5 - 2.5 GeV)

4.81(0.01) 0(0.08) e Measured energies not able to fully constrain the constant term
0.5 4.88(0.01) 0(0.04) Simulations of GlueX prototype in ePIC environment agree with data at E_ <
1 5.19(0.01) 0(0.06) 0.5 NIM, 596 (2008) 327-337

Performance 19




Low Energy Particles

e For electrons: cut out because of the 1.7 T field to reach the calorimeter (p < ~408 MeV)
e For photons shown number of fired readout cells with different thresholds atn =0

Number of Rconstructed Hits | -
Entries 50000 [ Number of Rconstructed Hits |
@ ET Entries 50000 | [ Cluster Energy/E true | Entries 50000
‘é A: — 7] o T T T T T T T T TT T TT %2 ndf 181.5/36
ﬁ1au:ocu: . 50 e ] §14000 i i . 2 T 'J;q ] 5058 1 b o4%
16000F ] o [ b [ [ S n 0.8603 +0.0982
600! : 3 . : Y, 1 OO I\/I eV 2 5000 \‘ ) 100 |e\/v}/ Ixh o 0.1489 + 0.0006
14000 E g NN/ [ ] E mean 0.9946 + 0.0007
E ttr r 5 Me ] : . =0.5MeV - F B A Ma\/ N 5211 +30.4
12000 = 100001 thr n 4000 [— [T o-viev ]
- Epe =P MOV 3 : | E, =6MeV ] = :
0| —] o - D ]
100001 | . 8000 ot thr, ] r u
s000E ] o ; ] 3000 - ’li 3
c = . o L - - 2
E - 3 6000 E
6000} Jioton m C [ = L ] r
= 3 C i ] 2000 |- 5
4000 -+ = 4000 . C \L ]
2000 ul_ LL ePIC. 2 AN ] L\ . 1 1000 | .
:. _!.—E_I. N o ‘ ) E 2000_ -|_ L ePIc — - j ePIC :
% 2 4 6 8 10 12 14 16 C s L : ] r .
o o 5 10 15 20 . 0502 04 06 08 1 12 14 16 18 2
N of Hits Cluster Energy/E true
Thresholds corrected for f_ _ Blue threshold very low just to

illustrate the distribution shape

® From GlueX studies: cluster/shower threshold is 100 MeV nominal (down to 50 MeV for some
analyses, with mostly two cells per event only). Low energy detection threshold studied also with
Michel electrons. (NIM, A 896 (2018) 24-42)
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Energy resolution of AstroPix Layers

e Sampling fraction < 0.5 % with 6 AstroPix Layers
e Example Energy Lineshapes for photons atn =0

[ Cluster Energy/E true | Entries 50000 [ Cluster Energy/E true | Entries 33333 [ Cluster Energy/E true | Entries 14285
%2/ ndf 772.2/181 x2 / ndf 818.1/129 x2/ ndf 901.8/92
g S00F Constant 791.2 +47 2 T "] constant 675.9 +4.9 S R AR c 350.3 +3.9
g E Mean 1.393 +0.002 2 700F 1, Mean 1.233 +0.002 ] E "JI Mean 0.9994 +0.0032
o 800F iyy\ Sigma 0.4959 + 0.0020 w F f\ Sigma 0.3824 + 0.0018 w350 Iy Sigma 0.3037_+ 0.0022
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[ Energy Resolution - AstroPix layers | [ x?/ndf 376.1/7 [img Cluster Energy/E true Scan |
— — + PO 24.67 +0.227 [ R R R UL R R R 7 H
& 45F ::1 29.61 + 0.09581 o 16015 m non'gaUSS|an
w 5 3 s, E
g 4oF E = b .
i 3 L e ]
= E > - ]
351 = 2 20F ) 1
e E g’ E E
E  100F o .
E 3 ] strong dependence in
- Energy a 1" this geometry
1a§ r i‘. ' | n E _.'3: Relative.change of fsan‘ ‘/§
o SOIUE E 2oF ] *Assuming perfect calibration (but! huge
3 3 g ] sampling fraction energy dependence
2 46 12 1-?,“ Eﬁergﬁaev) B2 %% 8 10 12 14 16 18 piing 9y P )

True Energy [GeV]
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POSition RGSOI Ution with 6 AstroPix Layers

Example of 8 - ¢ resolution for 5 GeV photons Position resolution for photons

Only information from clusters Clusters + first-layer hit Particl th dicular to th | f
articles tnrown perpendicular to the calo surface
g 0‘85: G T e ::_-r. FL AR :: g oalé_ # . -I -. o :z:: E‘ T T T T[T T T[T T T[T TT[TTT] l__
3 o6 Y S 1800 - . ]
3 E 160 S - e i o -E' Position resolution ePlC 2
i E i - 140 . o L 3 [2=] o
2 ozt . 120 EREE :" s Fi 1900 From topological clustering =
= E A = n:—- Py oy . ckh 1200 B

b . ;? b T LaT 1000 (2.32 + 0.06)mm//E ® (1.4 £ 0.02)mm =
e ek = - 800 =
—oaf- . oo -0af- i e From first-layer hit, FWHM 3
-06f- 40 -08F - 400 —]
-08F-, 20 —0.8F" .'_ L& % " - 200 -
I T T P TV eT ) [ T T T SO I 5 =
-1 08 06 04 -02 0 02 04 06 08 1 -1 08 06 04 -02 0 02 04 06 08 1 pa—
0 true - 6 cluster (deg) 0 true - 0 cluster (deg) -
[ ] -
H H C ] * -
'g os_— ePIC B E 05__— From topol. clustering| ePIC 7
E r E ! [ —— From first-layer hit ] )
: ] s [ ] 3
OAS_— —_ 0.6_— —_ -
C ] C ] A A —
0.4 =1 0.4 =3 -
C ] C ] VIO PITUR PO P T 0

o2 ] s ] 10 12 14 16 18 20
C C True Energy (GeV)

-1 -08 -06 04 -0.2 (Il 0.2 =1 08 -06 04 -0.2 (IJe 0.2

¥ 04 06 08 1 X 04 06 08
0 true - ¢ reconstructed (deg) true - 6 reconstructed (deg)

e Clusters from Imaging Si layers reconstructed with 3D topological algorithm
e Cluster level information: o =(2.32 £ 0.06) mm/E @ (1.4 £ 0.02) mm at n=0

position

e First-layer hit information added: O osition™ ~0.5 mm (pixel size)
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POSitiOI‘I reSOIUtion StUdieS with 6 AstroPix Layers

Angular resolution for different n

n=_0,¢=(0,2m) n=0.5 ¢ =(0,2m)

§D...:-- R S e e e e S s e §0..-:--| e s R e §°--'E' T T T T T T T '§.°--'E" T AR AL RS RS AR AL AR RS-
20-45;_ Position resolution in 6 e §°~"5 E Position resolution in ¢ = ?'45 E ePIC Position resolution in 8 3 %0.45;— Position resolution in ¢ 3
o E = o = E 3 E =
0'45_ ePIc e  From topological clustering _E 0-45_ e  From topological clustering 0"5_ e  Fromtopological clustering °-4E_ e  From topological clustering 3
0.35] E_ A From first-layer hit, FWHM _g 0.35) ;_ A From first-layer hit, FWHM 0.35 g_ A From first-layer hit, FWHM _E 0.35 :; A From first-layer hit, FWHM _;
03 3 0af = o3f- 5 03f 3
0.25;1 - 0.25 ;—- - o 25% - 0252—‘ E
02F-, 3 02 Y. 3 0.2 = 02E %o 3
E E E & E
015 *e E 0.15F- * . -3 [REI= I - 0.15F * g -
E e E E . . E L] ® E E ® e 3
0.1 . e - 0.1 — 0.1 A4 . oreg 0.1 —
T, R, LB, e B . B 8] IR K mB B, CEMzw w b B £, .33
C. 1 {: 1 1 1 1 1 1 1 - | 1 1 1 1 1 1 1 1 1 al
LR RL I L = e LT o UNCHC N B
— —_
n=1,¢=(02m
= B.5 T[T — 0.5 - . .
A A BT Y e Small dependence seen with changing n
20455 Position resolution in 8 = 045" Position resolution in ¢ -
® 54E ePIC ) ) E Y ] A
AE . From topological clustering E o = . From topological clustering
E 3 = |
0.35F- Irst i E 035 — i = . . .
i = RS 1 i ¢ TRNRRERERER 2 e Angular resolution in all regions well below 0.1 deg
E 3 “Ee 3 . . . . . .
o2sE- 3 02 o 3 (in majority regions on the level of single pixel
028 E 0.2 . 3 )
o 3 el = P resolution)
E e e . e E E
015 E o1FA a4 a4 3
VoA A, 0 B, % “E Lo £, 83 e Results well below any tower-like calorimet
T N e L B ah u y ry
True Energy (GeV) True Energy (GeV)
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EIQCtron |dentificati0n with 6 AstroPix Layers

Realistic ePIC simulation

R~ Standalone simulation o+ €PIC Simulation
SR B BRI R

104 [Imaging calo sim. |

PbWO, sim. 10°F

103 I

103 -
E

107 T
Pb/Sc meas. 102l 1
(PHENIX) g ]

W/ScFi sim.
10! (sPHENIX) o I Imaging Calorimeter R™ at n=0.0
8 —4— 95% efficiency ~ —4— 75% efficiency
A i —4- 90% efficiency ~ —+4— 65% efficiency 1
€e=95% - —4— 85% efficiency  —4— 55% efficiency
100 100llllIllIllllll[llllllllllllll]lllllllll
0.1 1.0 10.0 0.0 2.5 5.0 75 100 125 150 175 20.0

p (GeV/c) E(GeY)

e Goal: Separation of electrons from background in Deep Inelastic Scattering (DIS) processes
e Method: E/p cut (Pb/ScFi) + Neural Network using 3D position and energy info from imaging layers

e e-TT separation exceeds 102 in pion suppression at 95% efficiency above 1 GeV in realistic
conditions!
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Performance with reduced number of layers
y/1r? separation

Momentum

Configuration

y efficiency

0 rejection

10 GeVic 6-layer default 90% 11.5
10 GeVic 4-layer alternate 90% 54
oy n°
£,=90.0%
10° £ =18.6%
4 Layers

102

Counts

10t

10°

Significant reduction in T1°

rejection at larger energies when

reducing the number of layers
(where 1° rejection is the
hardest).

4-layer configuration, sees a
reduction in T1° rejection at high
energies by a factor of 2.

4-layer alternate is workable
(still better than theoretical limit
on a crystal calorimeter!), but
significantly reduced 1°
performance versus the default
6-layer configuration.
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Performance with reduced number of layers
e/1r separation at 95% efficiency

ePIC simulation n=0.0 , €PIC Simulation n=05 .
R R B I R I L I L o L R A L N A 10

104

ePIC simulation n=1.0
il bkl o NP | 3.5

. 4-layer alternate:
layers 1-3-4-6

Imaging Calorimeter Ry at n=0.0 Imaging Calorimeter Ry at n=0.5 Imaging Calorimeter Ry at n=1.0
—4— 6-layer default —4— 6-layer default ] [ —4— 6-layer default
1 layers 1-3-4-6 only { layers 1-3-4-6 only 1 layers 1-3-4-6 only
%025 50 75 g'o 125 150 175 200 ‘°64o"éfs‘”‘sfd"%fé“g.o 25 150 175 200 10025 50 75 1G$.b 25 150 175 200
E(GeV) E(GeV) E(GeV)
w R g ofpemem = Default configuration exceeds 10° pion rejection almost everywhere
i s S SRS R N 4-layer alternate still performs relatively well at lower energies (where
i Ul Tt most rejection is needed), larger degradation at higher energies
| [
102l i ‘02,‘\‘ |
Imag‘mgi}al::z::(:;z:l,latnz»0.5 \magingi)a\::iar::rtj;z‘,'a(nz—1.0 4-Iayer alternate seems workable compromise.
;1.0 25 50 7.‘5 E(‘(g‘eov) I;; ‘1:‘0‘/ 17‘.5 20. 1060 2‘5 5.‘0 7‘5 E(g:ﬂj:ié; 71‘:: 17‘5 20.0
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Neutral Pion Identification
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e Goal: Discriminate between m° decays and single y from DVCS, neutral pion identification

e Reconstruction of 2 GeV 1° invariant mass as a testing ground for cluster energy splitting

Separation of two gammas from neutral pion well above required 10 GeV

Performance

Precise position resolution allow for excellent separation of y/° based on the 3D shower profile

M. reconstruction 2 GeV Tr°
x10°
4.55- T Mean 135.5 + 0.1
4F Sigma 9.23 + 0.11
a — fit
3.5
35 2-cluster n
£ in Imaging r
250 2ocluster
2Fin Pb/ScF
15
0.5F J.
0 50 100 150 200 250
I\/lw [MeV]
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y/Tr? Separation - Exploratory Studies

Convolutional neural network utilizing energy and spatial information from AstroPix layers
e Started from 10 GeV/c at n = 0 - the upper limit for y/m° from YR

No proper topological clustering
algorithm in the ePIC reconstruction yet

With a quick study we easily achieved

10 GeV/c particles - 91.4% rejection of
at 90% efficiency of y (better than PbWO
crystal with 20mm block size)

4

Full study is ongoing:

e |Implementing optimized topological
clustering for AstroPix layers

e Significant improvements expected

Nhits

Photon

103

10°
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€, =89.99%
€m0 = 8.65%
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