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Outline

* Introduction of the Electron-lon Collider (EIC).

 Selected open heavy flavor simulation studies for the EIC:
e Heavy flavor jet Energy-Energy Correlator (EEC) studies in e+p collisions.
* Heavy flavor hadron inside jet nuclear modification factor (R.,) projection.
* Heavy flavor hadron over meson ratio studies in e+p collisions.

e Summary and Outlook.
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Introduction to the future Electron-lon Collider (EIC)

* The future Electron-lon Collider (EIC) will
utilize high-luminosity high-energy e+p and
e+A collisions over a broad kinematic
region.

 The EIC will be built at BNL, and its
operation is expected to start in mid-2030s.

* The EIC will support up to two Interaction
Points (ePIC@IP6 and a future 2nd
detector).

* The future EIC will operate:

* (Polarized) p and nucleus (A=2-238) beams at
41, 100-275 GeV.

e (Polarized) e beam at 5, 10 GeV, with 18 GeV
upgradable.

* Instantaneous Iuminositx L~ 103334 cm’
2sec’l. A factor of 102 higher than HERA.  wu

* Bunch crossing rate: 10.2 ns.
* Beam crossing angle at IP6: 25 mrad.

R. A. Khalek et. al.,
NPA 1026 (2022) 122447

Low-Energy Electron Cooler
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The ePIC detector layout

e beam Zero Degree Calorimete

Luminosity p/A bearm

Low-Q2 Taggers
system

Backward

Roman Pots (RPs) and Off-
Momentum Detectors (OMDs)

Superconducting Solenoid
/) 'AC-LGAD TOF

* 26 subsystems over +40m along the

. beamline.
i S ABsR <= * The ePIC central detector (9.5m X 6.7m)
B e | consists of optimized vertex, tracking, PID,
1 B - I T EMCal and HCAL subsystems around a 1.7 T
car — S R ¢ (i T i e magnet, which enables high precision hadron
; =t ——f \ | and jet measurements within the

pseudorapidity coverage of -3.5<1n<3.5.

EEL —— o ——— IS * The far-forward and far-backward subsystems
T Foves : . asvinsd = ........ ......... are designed to detect nuclear breakup’

i T ——— measure the exclusive process and monitor
...... roximi sin e Iuminosity.

Barrel Imaging Calorimeter Barrel Hadron Calcrimeter
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Heavy flavor measurements can enrich the EIC physics program

* Heavy flavor hadron and jet measurements are an important part of the EIC
science portfolio and play a significant role in exploring

e Modification of the nuclear Parton Distribution Functions

(nPDFs) especially in the high and low Bjorken-x (xg,) region. NPDF modification

* Final-state parton propagation and hadronization processes o e |||"|‘|H"
' I

under different nuclear medium conditions.

e” +Au— e +jet(D¥)+ X a
* Uniqueness of the EIC : .

measurements: e

e Precise determination of
the initial-state parton

Muelear modification H.e.

Parton energy loss

kinematics.
e Different cold nuclear )
medium conditions e & —%. hadron

created in e+A collisions. -

Xuan Li (LANL) 4




Reconstruction of open heavy flavor products in e+p simulation

* A variety of heavy flavor hadrons and jets have been successfully reconstructed in
the standalone simulation, which includes the event generation (PYTHIAS8), and
parameterized ePIC detector performance evaluated in GEANT4 simulation.

* Heavy flavor hadrons are reconstructed through hadronic decay channels.

Reconstructed D* meson Reconstructed AZ baryon
@ x10 75000
2 | w/EIC Dec. Res. - MC ~00001 w/ EIC Dec. Res.
> 2500 — Total fit - ¢ MC
E 200__ E.: 100 GeV e BKG fit Ee: 10 GeV
- p* - BKG fit 60000 E,: 100 GeV
- Track cut: - -3.5<n<3.5
150 [ 55000
i '3-5":”‘:3-5 |II II| E
- 50000
100¢ _Ge®.
i 45000;
SOF 40000}~
TR I B R N B B! L IR I B! 3500:|l|||||l|L|l|L|l|||l|1|l|l|l|||||1|l|1|
18 182 184 186 188 1.9 1.92 g.2 222224226228 23 232234236238 2.4
GeV/c? GeV/c2
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Reconstruction of open heavy flavor products in e+p simulation

* A variety of heavy flavor hadrons and jets have been successfully reconstructed in
the standalone simulation, which includes the event generation (PYTHIAS8), and
parameterized ePIC detector performance evaluated in GEANT4 simulation.

* Heavy flavor hadrons are reconstructed through hadronic decay channels.

* Heavy flavor jets are reconstructed with the anti-k; algorithm, jet cone R=1.0 and jet
flavor is tagged according to the displaced vertex found inside the jet.

Reconstructed D* meson Reconstructed Aj baryon Jet p_ spectrum
@ x10 75000 @ 10%
8 | w/EIC Dec. Res. +MC o000k " 5o Dec. Res. T & Light jet
> 2501 — Total fit -~ ¢ MC g + Charm jet
S E.: 10 GeV  Rec. DHfit gs000f ~ Totalfit (A; + BKG) T10°E . T o + Bottom jet
@ 2000 E,: 100 GeV . - BKGHit E,: 10 GeV g F
- p* - BKG fit 60000 E,: 100 GeV 3 10°k ° PN
~ Track cut: - -3.5<n<3.5 @ ®
[ -3.5<n<3.5 - 8 F 4 a B
- ' o e
00l 500008, 40 o Y )
i 450002 102; E.:10.0Gev
sof ]\ so00ak = E,: 100.0 GeV ;
e T N T 10F Int. Lumi: 5" |
18 182 184 186 188 19 192 35000 5222 2.04 2.06 2.08 2.3 2.32 2.34 2.36 2.38 2.4 5 0 15 20 25
GeV/c? GeV/c? p; (GeVic)
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Jet Energy-Energy Correlator (EEC) studies at the EIC

* Jet substructure observables (e.g., the
jet energy-energy correlator) provide
powerful probes of parton to hadron
evolution and parton energy loss
mechanism.

* In 63.2 GeV e+p simulation, the

normalized jet energy-energy correlator
( 1 dEECU

Jets Versus the AR;
pr,iPT,j

(pT]et)z
jet), and bottom jets (b-jet).

—) of charged hadrons inside

ij, Where EEC;;
for light jets (l-jet), charm jets (c-

Normalized EEC
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Jet Energy-Energy Correlator (EEC) studies at the EIC

Jet EEC at the EIC

* Jet substructure observables (e.g., the jet

G0 E.: 10.0 GeV
- . o: 10.0 Ge
energy-energy correlator) are powerful =g :E{%‘EEEE% E.- 100.0 GeV
. N4 bejet
probes of parton to hadron evolution and s f 7 ..
. S [ Int. Lumi: 5 fb™ . m-s
Z I'm <2 .
parton energy loss mechanism. L AN e
. . . . N ' —+
* In 63.2 GeV e+p simulation, the normalized jet o R="° - :
1 dEECij - +:+"r -
energy-energy correlator ( ) of 01 i -
Njet 2 EECijdR;j RS A S
charged hadrons inside jets versus the AR;;, 10° o
PT DT, j 5=\ A9Z+an?
where EECU » ) for |Ight jEtS (l-JEt) Phys. Rev. D 114 (2026) 3, L031501
T -]e t ’ H;eavy Tx;vo—Point Energy ‘Correla'tor
charm jets (c-jet), and bottom jets (b-jet). 1 (£:E:) = NLL Clur

— NLL Beauty

Normalized EEC

 Similar flavor dependence has been predicted
by theorists for high p; jets in p+p collisions
(bottom panel).
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Like- and opposite-sign Jet EEC for jets with different flavors

 Jet EEC are studied separately for like-sign and opposite-sign hadron pairs.

* A consistent enhancement of opposite-sign over like-sign hadron-pair
correlation across light-, charm-, and bottom-flavor jets.

Jet EEC (Like/Opposite) at the EIC Jet EEC (Like/Opposite) at the EIC Jet EEC (Like/Opposite) at the EIC
¢ 0.6p ¢ 0.6 & 0.6[
mf wf oo E.: 10.0 GeV
3 0.5F ¢ Ijet like-sign EEC go 5F # c-jet like-sign EEC 3 0.5F # cjetlike-sign EEC ~ E,:100.0 GeV
s F @ l-jet opposite EEC S [ @ c-jet opposite EEC S F [ c-jet opposite EEC
E 0.4 £ 04 E 0.4f
z o< z oo z
0.3F < 0.3F e 0.3F Int. Lumi: 5 fb" N
I o - e X _D;D-"' - I Injetl <25 "¢:¢r
0.2F o e 0.2F = 0.2F Prju>? GeV/c 4 A
: - : bl - [ R=1.0 T e
; O-e- - ; o= ; ' L S
0.1 '9_".' 0.1~ -EI-:E':-.- 0.1 #i—*— 2%
[ -Q::9 - r g;g_—l- =3 - H | '
1072 107! 1 1072 10°! 1 1072 107" 1

V 2 2 " 2 2 2 2
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Like- and opposite-sign Jet EEC for jets with different flavors

* The normalized difference between like-sign and opposite-sign jet EECs provides a
charge-sensitive observable for investigating potential flavor dependence in
parton to hadron evolution.

Jet EEC at the EIC Jet EEC in 200 GeV p+p collisions
[4h] 0-6_ 0 i i i — : . . ——
= L et Int. Lu;nlij: 5 fb™ % STAR 'anti-kT. Ry, = 0.6, | <0.4
N . - ] ~
S04 ciet M < GeV/ g | PelemEoC =
= [ ilbjet P> D GeVie =
-% 0.2| E,: 100 GeV | | R=1.0 % 0.2 —
S [E.210GeV - g
Q - —o o
i o - | |
e | -t ()
Sodf Areapygrorersl T :
& - 1 - T Rl o | = 04— 20<p,  <30GeVic — PYTHIA 8 —
HJJ—OA:— ‘ L%_ T ﬁ +Data o —-HERWIG7
- 1072 107" 1
_0-6_ [ | 1 1 L1 | T 1 1 | I | | 1 R
10° 10° 1 Phys. Rev. Lett 135, 111901 (2025
AR, = (2 a2 NPfi+ Anizj ys. Rev. Lett 135, ( )

* Slight differences in the turning-point positions are observed among jets of
different flavors. EIC will provide new opportunities to explore the non-
perturbative hadronization dynamics in the small AR; ; (R ) region.
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Collision energy dependent Jet EEC ()

» Sequential suppression of the normalized EEC yields for jet with different flavors.

* No significant collision energy dependence (\/s = 63.2 GeV — 141 GeV) has
been observed.

63.2 GeV e+p simulation

Jet EEC at the EIC

141 GeV e+p simulation
Jet EEC at the EIC

© 0-61 O0.71
W[ et EEC E: 10.0 GeV H b+ HetEEC
B 0.5 =« c-jet EEC E,: 100.0 GeV 50.6 = c-jet EEC
N i [ i bqetEEC
N | i b-jetEEC N | 4 De
e F So.5-
0-4_ —— B —a
S [ Int. Lumi: 5 fb™ . S [E.:18.0GeV T
% i h'l | <25 +_._ | T EI04 __Ep: 275.0 GeV - .
037 p" >5Gevie  e.i ' T N nt.Lumizs it Tt L
:Riet.lo +++ “+ 0.3—|n 1<25 - o
02~ . -p. >8GeVic, = 4+t :“
B .~ i 0.2} RT’°1 0 . *+,
i = |t - _+_
L — _T_ —= + _+_
O1|_ a 0 1—_ —=— 1 —-
i . Ap - .
: +TT$++ J |+ : :55—1-—_*_* | -
OJLJJ L1 11 | | [ I 1 OJLJJ | 1 L1 1 111 | | N I |
10 107 1 107 107 1
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Collision energy dependent Jet EEC (ll)

* Similar flavor dependence is observed in the normalized p;XEEC distributions.

* No significant collision energy dependence.

Normalized EEC
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o
l.\l

o
fe2)

o
&)

o
NN

o
w

o
no

0

63.2 GeV e+p simulation
Jet EEC at the EIC

0.1

i ot EEC E,: 10.0 GeV
~ ¢ |-je .
- . cojet EEC .Ep. 100.0 GeV
- 4 b-jet EEC jet cone R=1.0
- Int. Lumi: 5 fb™ .
. :_mjetl <25 . _-_:':
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n el &
o o .
i T
—f—k—
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141 GeV e+p simulation
Jet EEC at the EIC

4 ljet EEC E,: 18.0 GeV
-+ c-jetEEC E,: 275.0 GeV
— 4 b-jetEEC jet cone R=1.0
- Int. Lumi: 5 fb™’ -
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Collision energy dependent Jet EEC (lll)

* Three-point jet EEC (E3C):

dEECUk

N]et ) EECl]del]k max

PT,iPT,jPT,k

, Where EEC;j;, = 1 700)?

* The three-point to two-point jet EEC ratios in 63.2 GeV and 141 GeV e+p
collisions are consistent with the flavor dependent parton energy loss patterns.

63.2 GeV e+p simulation 141 GeV e+p simulation
EIC jet Three-point/Two-point EEC in e+p EIC jet Three-point/Two-point EEC in e+p

Xuan Li (LANL)
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S &3.5)
3_ C

8 25_ plel - 5 GeV/c - 8 25;_ EP: 275.0 GeV

b 2f R=1.0 e ooF Int.Lumi:5fbl

c B — c -

© 15__ [ — e -

Q al1.5F —a—i

o —— E,: 10.0 GeV & - | <2.5
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Heavy flavor hadron inside jet nuclear modification factor R_,, projection

* Heavy flavor hadron inside jet productions at the EIC is a unique probe to directly
access the flavor dependent fragmentation functions.

e”+p-o e +jet(DY)+ X

Projected hadronin jet R vs z,

c I
.0 N

20.95(
uE—J. - + [ ] + [ | + + [ ] + [ ] +
‘3;:0-9_—

@ =
To.85F

S r
E 0'8:_. ° . . * . ° . ° +
- -
20.75

Eu 5: Track mn:-3.51t0 3.5 .
£ 0.7 Vs=63.2GeV *D" in c-jet
S - e+p Int. Lumi.: 5 fb™ ¢ 7t in |-jet
EG.GS - e+AuInt. Lumi. : 0.8 fb™

go _IIII|I||||||II|III||||II|III||||II|IIII|IIII|IIII
3 %% 0102 03 04 05 06 07 08 08 |
< Z|:nr::~j= ph * piet'flp- I

et

1 Oca
Ros = ——=
eA A O
Great precision to be
achieved by the EIC
measurements in the
accessed kinematic

phase space.

e Future EIC heavy flavor hadron inside jet measurements will provide great constraints
in extracting fragmentation functions under different medium conditions.

Xuan Li (LANL)
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Pseudorapidity dependent D° (F) inside charm jet R_,, projection

* Projected accuracy of D°(D?) inside charm jet R.,, within -2<n<0 (left), 0<n<2
(middle) and 2<1<3.5 (right) regions in 10+100 GeV e+Au collisions (Q? > 5 GeV?)
with a fraction of projected EIC integrated luminosities.

Theoretical calculations: Phys. Lett. B 816 (2021) 136261  Experimental projection: Web of Conferences 316, 07003 (2025)

Projected D° (DY) R, vez . » Projected D° (DY) R, v8Z . Projected D° (DY) R, VS2Z .0

b <1 L
o 13 0o @ 13 VT~ 5
Backward & D (D)stat 2«0 | T W | TP
5 — =] Central 5 Forward
E 1.2 D’ (D7) sys. -2am<0 E 12 E 1.2 |
p= Theory: -2<n<0 pe c
E 11 Vs = 63.2 GeV ry: -2 E 11 E 11 " -.:..::.:.T.:..::.:
3 8 3
% 1 ;‘E 1 .*](m:.l.r.w.‘-'.-.w_-..........n...._*............+.. - E 1
£ o T N £ o0 £ oo 1
i = p o T ' me Eh i
2 4sb  espint. Lumi:5 b Sof 20 (D) stat. 02 S ogf ¢ D (D)stat.2a<3s -
E, e+Au Int. Lumi. : 0.8 fb” 2 D" (D7) sys. Orj<2 2 D" (D) sys. 2<1<3.5
s i Theory: Q<2 OTE &= Theory: 2a<3.5
I:l'E'I]' o1 02 D03 D4 05 06 OF OB 09 1 1]"EII:I o1 o2 93 04 05 06 ©F 08 09 1 I:l'E'I:I o1 02 03 04 DB DE O 048 . 0.4 1
hadron momentum fraction 2 ein® = ﬁ:nfp:_hl hadron momentum fraction Z it = ﬁ:;p:_hl hadron momentum fraction Z i = ﬁ: ﬂ,fpﬁ_h:t

e Good discriminating power in separating different model calculations on the heavy
flavor production under different nuclear medium conditions can be provided by
future EIC heavy flavor measurements over a wide pseudorapidity region.
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Charm baryon/meson ratios to access the hadronization process (l)

* Clear signals can be found in the p; separated invariant mass spectrums of
reconstructed D° and A, in 10 GeV+100 GeV e+p collisions.

2.5 GeV/c < P, < 4.0 GeV/c 4.0 GeV/c < P, < 6.0 GeV/c 6.0 GeV/c < P, < 10.0 GeV/c
30000F 8000F 1400F Inclusive charm
25000E +MC 7000F - +MC 1200F + +MC hadron reconstruction
[ — Total Fit s — Total Fit [ - Total Fit
F —SIG Fit 6000F —SIG Fit 1000fF —SIG Fit
20000f - BKG Fit 5000E - BKG Fit . | - BKG Fit
[ E 800 _)«n<
15000 4000F 2<77<3 ; 2 n 3 :
- : 600F j o 0 _O
10000F 3000 F @ D (D )
i ; 400F
F 2000 [
5000 F g
g 1000 200¢ . S, .
18182 1.84 186 188 1.9 1.92 1.8 782" 1.84 186 188 1.9 192 18 182 1.84 186 1.88 _1. 1.92 Standalone MC
Mass of m=+K* (GeV/c?) Mass of tt+K* (GeV/c?) Mass of m=+K* (GeV/c?)
2.5 GeV/c < P, < 4.0 GeV/c 4.0 GeV/c < P, < 6.0 GeV/c 6.0 GeV/c < P, < 10.0 GeV/c
1800 3
7000F 1600F +MC 400F +MC
s + Total Fit 350 + Total Fit
6000 - 1400 E -
2<T’<3 + SIG Fit E +SIGFit 2<77<3
5000 1200 300F
¢ 4 BKG Fit ssof. | BKG Fit +
400044, XTI AR 1000 + § ._ AE
E +MC 800k, ' ¢ 2008 @
3000F 4 Total Fit 150F -
F 4+ SIG Fit 600 E
2000F 4 BKG Fit 400 100K
1000 sof Standalone MC
: 200 :
03 B 55 B oh 306 ok 53 a5 b a4 0 355 B oh P06 b ob 58 a5 o a4 03355 304 556 556 53 255 254
Mass of w*+K*+p (B) (GeV/c?) Mass of n*+K*+p (B) (GeV/c?) Mass of n*+K*+p (B) (GeV/c?)
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Charm baryon/meson ratios to access the hadronization process (ll)

* Clear signals can be found in the p; separated invariant mass spectrums of
reconstructed D in jets and A, in jets in 10 GeV+100 GeV e+p collisions.

1.5 GeV/c < P, < 2.5 GeV/c

MC
14000 +

=—Total Fit
12000 —SIG Fit

= BKG Fit

1.8 1.82 1-84 166 188 1.9 1. 92

Mass of m=+K* (GeV/c?)
1.5 GeV/c < P, < 2.5 GeV/c

4500 ¢

4000 ;

asooft sy t )
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2500 '
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500

PR ETEErE EPETETE APErERY . SPETErA. GPEPErS BYErErS B
2.2 222 224 226 228 2.3 2.32 2.34
Mass of t=+K*+p (B) (GeV/c?)

2.5 GeV/c < p; < 3.5 GeV/c

14000F +MC
- H —Total Fit

120001 —SIG Fit
10000 - BKG Fit
8000F

6000

4000F

2000F

1.8 1.82 184 186 188 1.9 192
Mass of tt+K™ (GeV/c?)

2.5 GeV/c < P, < 3.5 GeV/c

5000
4500F +MC
4000F Total Fit

4+ SIG Fit
4 BKG Fit

3500
3000
250084 SN ty
2000
1500
1000
500

PP ETEPETE AVEPErE SYETEYY . SPETEYL. UEPErSl BYEErE A
2.2 222 224 226 228 2.3 2.32 2.34
Mass of t*+K +p (B) (GeV/c?)

3.5 GeV/c < P, < 4.5 GeV/c

7000

F +MC
6000F = Total Fit
5000 = SIG Fit

= BKG Fit

4000F
3000F
2000F

1000F

1.8 182 184 186 1.88 1.9 192
Mass of tt+K™ (GeV/c?)

3.5 GeV/c < P, < 4.5 GeV/c

2000
1800 +Mc
1600 <4 Total Fit
1400 4+ SIG Fit
1200 4 BKG Fit
1000 + + + +
800 +
600
400
200

05 B or PN B 6 508 5.5 58P 234
Mass of t+K +p (B) (GeV/c?)

Standalone MC

Reconstruction of
charm hadrons inside
jets with p; 3-5 GeV/c

e"+p-oe +jet(DY)+X
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Charm baryon/meson ratios to access the hadronization process (lll)

* Different phase spaces of the fragmentation functions can be selected by varying
the associated jet p; for DY in jets and A, in jets.

=) ; +/0/0 .
Rec. A“g“/DO(DC’) ratio versus p_ Rec. A;/D"(D") ratio versus P,
_90.35_ o 0.5¢
E - Reco. Dua"Ac ratio 50455— Reco. DU,"AC ratio
—~ 0.3 —e&— Inclusive hadron — : .
S - ~ —e— Incl h
|Q - = Hadron in jet (3GeV/c<p_ _<5GeV/c) EQ_.- 0'45 ne uswel.- 'adron
E025 ~ —— Hadron in jet (ijeT}5GBVIfc] QOSB;— u Hadron in jet (SGerCCPT’j&'<5GerC)
H : ’ +H O -
<?) 0.2 e+p Vs = 63.2 GeV < 03¢ a
S [ 2«3 Int. Lumi.: 10 fb™ Eo.zs;—
0Co.151- + 3
- '[}.2E -2<<3 .
0.1F e T . 0.15} e —
- —-—e— 01E —
0.05 = ® — & . e+p s = 28.6 Gey
: 0.05F e Int. Lumi.: 10 fb’
O_IIILJII|IIIIIJJII[L]II|IIIIIJIII[L]II|IIIIIJIIII]] :""l""l""l""l'"'l""l""l"'lllllllllll
1 2 374 5 % 78 910 85 1 15 2 25 3 35 4 45 5 55
p, (GeVic) p_ (GeVrc)

* Unique approach to explore the charm fragmentation function with different
scaling factors and different medium conditions from heavy ion measurements.

Xuan Li (LANL) 18




Summary and Outlook

* The EIC will enable precision heavy flavor hadron and jet measurements in
e+p and e+A collisions, extending into kinematics regions complementary to
existing measurements.

* Its broad kinematic reach will provide unique insights into initial- and final-
state effects, including parton energy loss and hadronization dynamics.

* New collaborators are welcome to join us!

i NAS EIC EIC EIC EIC EIC EIC

&l cview CDO CD1 CD3-A/B CD2/3 CD-4a CD-4
n— | | | | | | L

& M 5018 20202021 2024 »ooe 2028 2034 2036
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The science objectives of the Electron-lon Collider (EIC)

e With a series of e+p and e+A (A=2 to 4 e
238) collisions at different center of o o] N %‘
mass energies (20-141 GeV) and 3 £
instantaneous luminosities (103334 > 10% 10 g
cm2sec?), the future EIC will S g

* precisely study the nucleon/nuclei 3D § ore | MRHE L 1, %
structure. 3
* help address the proton spin puzzle. . - s 1 <
* probe the nucleon/nuclei parton Center-of-Mass Energy [GeV]
density extreme — gluon saturation. Proton spin crisis

Quark confinement
* explore how quarks and gluons form

visible matter inside the
vacuum/medium, which is referred to
as the hadronization process.

@
energy
energy
newly Ttesan
meson minted
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High precision vertex/tracking detector is required to measure HF products

* Heavy flavor hadrons usually have a short lifetime compared to light flavor
hadrons. They can be identified by detectors using their unique lifetime and
masses.

e” + Au- e +jet(DH) + X

Mass Average
(GeV/c?) decay length

D* 1.869 312 micron
DO 1.864 123 micron
B* 5.279 491 micron
BO 5.280 456 micron

* Heavy flavor physics-driven detector performance requirements:
* Fine spatial resolution for displaced vertex reconstruction.
* Fast timing resolution to suppress backgrounds from neighboring collisions.
* Low material budgets to maintain fine hit resolution for track reconstruction.
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EIC detector requirements for a silicon vertex/tracking detector

* To meet the heavy flavor physics measurements, a silicon vertex/tracking detector
with low material budgets and fine spatial resolution is needed.

 Particles produced in the asymmetric electron+proton and electron+nucleus
collisions have a higher production rate in the forward pseudorapidity. The EIC
detector is required to have large granularity especially in the forward region.

Reconstructed Dp_VS'y Reconstructed D p VS n Reconstructed D daughter p VS 1

I900C

=1800C

P, (GeV/c)
p (GeV/c)
p (GeV/c)

x —Jro0c
| —fs00¢

| =s00C

=1400C

| —h300c

—1200C

I1 00C

* Fast timing (1-10ns readout) capability allows the separation of different collisions
and suppress the beam backgrounds.
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Current EIC project detector performance by the ePIC collaboration

* The ePIC detector design is near finalized and its performance has been
extensively evaluated in simulation. ePIC BEMC
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