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EIC detector concepts in one slide

EVENT 11

Q2: 10.71 GeV2
-t: 0.59 GeV2

5 GeV on 100 GeV




EIC Detector Concepts overview

® Key features:

>

»

Vertex + central + forward/backward tracker layout
Central detector: hermetic coverage in tracking/calorimetry/PID for [n|<4

Advanced far forward instrumentation (Roman Pots, ZDC, etc)
Far backward instrumentation (Low Q? tagger)

Low material budget in the tracker volume M

1.4 - 4.0 T central solenoid field p/

4<n<4 ~[20.. 178°]
Moderate momentum resolution (~1% level)

Moderate-to-high vertex resolution (<20 um or so)
Moderate EmCal and HCal energy resolution

As stated at e.g. Temple UG meeting in Nov’'2017, community

wants two general-purpose detectors



EIC physics case in one slide

Precision study of quark and gluon dynamics inside nucleon and nuclei

Electron lon Collider:
The Next QCD Frontier

Understanding the glue
that binds us all

A.Acardi et al, EPJ A 52 9 (2016)

Key gquestions:

How are the sea quarks
and gluons, and their
spins, distributed in
space and momentum
inside the nucleon?

How does the nuclear
environment affect the
distribution of quarks and
gluons and their

interactions in nuclei?

Where does the n
saturation of gluon
densities set in? Does
this saturation produce |
matter with universal — o
properties?

In Q2




EIC physics measurements in one slide

pin and
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structure of
nucleons and
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nuclei

Tomography
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inclusive DIS (ep/eA) semi-inclusive DIS (ep/eA) exclusive processes (ep/eA)
® measure scattered lepton ® measure scattered lepton e measure all particles in event
® two-dimensional binning: {x, Q?%} and hadrons in coincidence e mlti-dimensional binning:
—> large kinematic coverage ® multi-dimensional binning: {x, Q2 t, @}
(where reach to lowest x,Q?2 {x, @2, z, p7, ®} > rapidity gap: hermeticity
also impacts IR design) — hadron identification over 3 ¢5¢ forward instrumentation
- event kinematics reconstruction entire acceptance (recoil protons, exclusivity)
(tracking, e/m calorimetry) —> tracking ’
—> high quality electron ID in the —> hadronic calorimetry (jets)
whole acceptance - vertexing (charm)



Inclusive measurements



DIS kinematics reconstruction: electron
\ee, Electron method -> only scattered electron

information is used

e

‘ \\ T 2 Qv = 2E.Ey (1 +cos0y),
N E.
p/A ' - . yem = 1 — (1 —cosb,),
N 2E,
\\0 ~ QZ 1
\‘\' re 4EeEion Yy

(1) Scattered electron

(2) Proton (ion) remnants “Classic” way to determine {x,Q2}
(3) Struck quark fragmentation products Obviously diverges at small y
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EIC tracker: systems & options

® Vertex detector ) Material BUAGet e s
» (D)MAPS, DEPFET, ... = = DGLRG e — ! o
® Central tracker =
» TPC (+ MM) i W Y
» All-silicon tracker ey =V I EE H |
» Curved MM (uRWELL) . o o T -—
» Drift chamber Si+TPC+GEM setup - Si+uRWELL setup;wdmpldny
» Straw tube tracker Momentum resolution for a Si+TPC+GEM setup
® Endcap trackers =
» Flat GEMs (MM, uRWELL, sTGC) =, o
® Forward & backward trackers RS et
» (D)MAPS, “traditional” silicon, ... 5 Z_“‘:j . . _ L
» (Very) high resolution GEMs : P t‘,qr‘:' -
e

Pseudo-rapidity

® All options favorably compare to the >H1  :0.6%*P,+ 1.5%
performance of HERA collider experiments: - ZEUS : 0.5%*P, + 1.5%



Where does the scattered electron go?

Scattered electron kinematics is very different depending on {x,Q?}

103 = Measurements with A = 56 (Fe): ek /)
e eA/uA DIS (E-139, E-665, EMC, NMC) - !
= vADIS (CCFR, CDHSW, CHORUS, NuTeV) ek) 5 ‘
Ii e
o DY (E772, E866) >
102 = "
= Y (q,)
N/_\ A\\
2
< »
S 1oL ) . e > X(p,)
Al - oMo o * P(pp)
@] L |
$7 3
.

.......................................................................................................................................... . ® Need excellent electron
: ID in a wide range of
energies and polar angles
—> equal rapidity coverage
for tracking and e/m
calorimeter
- low material budget to
reduce bremsstrahlung
® Momentum (energy) and
angular resolution of
scattered electron is
critical

p (GeVrc)




Where does the scattered electron go?

X
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Barrel
Electron- Hadron-
endcap endcap
Far- » = N
forward P Far-
Electron forward
Hadron

® Electrons typically go to
electron endcap, except for
large ( ) and very
large (hadron endcap) Q2

® Photoproduction (Q%< 0.1
GeV?) physics require a
dedicated low Q? tagger
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18 GeV on 275 GeV!
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EIC e/m calorimetry: systems & options

® Inner EmCal at n < -2 (at least)
» Scattered electron energy measurement at
rear angles, where solenoid bending power :
runs out of stem; resolution ~1.5%/NE + 0.5% * .
required to improve kinematic coverage in y; E

radiation hardness! K
Technology: PWO crystals

Electron-going endcap at -2 <n < -1

» As tracker takes over the scattered electron momentum measurement,
modest energy resolution ~7-10%/VE suffices

® Barrel (-1 <1 < 1) and Hadron-going endcap (1 <n < 4)
» Energy resolution ~10-12%/~E may suffice; limited radial space!
Technology: sampling W/SciFi spaghetti or W/Cu/SciTile shashlik

- 20x250 GeV

Simulated Q?, [GeV'?]

10° 1
Simulated X 5

in migration
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Where does the struck quark go?

1 04 e e, v
O : H :

108k '<Fh<20GeV (2GeVsteps)

T TTTI

= 40 <Fh <200 GeV (10 GeV steps) = p/A
C (10 x 100 GeV) 7 p remnant
1 02 — : | | Barrel
5 i e
- Far- > e -
forward P Far-
1 0 Electron forward
Hadron

® Quarks (and their proxies:
leading hadrons, jets)
basically go everywhere:
electron endcap, ,

12



2
Iog(Op)
w

DIS kinematics reconstruction: struck quark

o| ¢ Jacquet-Blondel method -> only hadronic final state
. information is used
AN 1
\ e JB= oo Z (En = Pzn) »
o ¢ h
‘ \\\ ‘.9 1 2 2
2 _
PIA ' NS _‘\ O = 7 — Y8 [(zh:px’h> + (;Py,h> ]
\9 The only way to reconstruct {x,Q?} for charged current
\\' events (since neutrino in the final state can not be detected)

(1) Scattered electron

(2) Proton (ion) remnants "Mixed” versions exist
(3) Struck quark fragmentation products ~ ($1gma and double-angle
~methods in particular)
log(QZ ) vs '°9(Q;2b) . log(y,,,,) vs log(y, ) tacrmzssmmssssmsssanass 103
3 St
10x100 GeV 3 8 | 20x250 GeV
— 10 N% 10% =
3 7
o 4)16 h 4)]%0;_; 110‘5 10 10° 10% 107 1
Q2 & y reconstruction quality (Jacquet-Blondel method) Simulated Xy

{x,Q2} bin migration (double-angle metﬁod)] 3



Semi-Inclusive Physics



Kinematics of SIDIS pions

Cuts: Q*>1 GeV?, 0.01<y<0.95, z>0.1 (=, K*, p*look similar )

Increasing lepton beam
energy boosts hadrons
more to negative

rapidity
10" 1 10 10 1 10 10" 1 10 10°
Momentum (GeV/c) Momentum (GeV/c) Momentum (GeV/c)
5 5
4 | __AE
3
2 y—“ N
1
= 0 | = E
-1 1E
-2 - I
-3 —_—— "3 o __
" : .
-5 L

-> -3.5 <1 < 3.5 covers entire kinematic region in hadron z (virtual photon energy
fraction) and p, (transverse momentum), basically for all proton beam energies

15



Particle ID for an EIC detector

Focus on electron and charged hadron identification

° In general, need to separate:

» Electrons from photons
» Electrons from charged hadrons
» Charged pions, kaons and protons from each other

* Use available physics processes and the detector
arrangement(s) to do so:
» Cerenkov radiation (e/nt/K/p in a certain momentum ranges)
» Time of flight (w/K/p up to several GeV/c)
» dE/dx (n/K/p up to ~1 GeV/c)
» Transition radiation (e/h above ~2 GeV/c)

» {e/m + hadronic} segmentation of the calorimeter setup (e/h)

16



Hadron PID solution for EIC

e _ ‘ p/A
0% - 10
GeVE  10x100 GeV h-endcap__a—ec- l
- Q2 > 1 GeV? . .
I - = _:103
barrel| - 5 e
e-endcap i
10__ | :102
" ual-radiator, -
| RICH .
10
erogel|RICH
1 | I PSSR N I —— 1o o 1
-8 -6 -4 -2 0 2 4 6 raplélty
0[GeV] 5 10 15 20 25 55, 70
o [T 11 1 h
S e/m [T
g /K |
IS K/p
—QL) e/m [
c /K |
3 K/p i
| | |
S e/n
5 =n/K
S Kip
<
HBD mRICH DIRC M dRICH- MMdRICH- [] psTOF(20ps)  dE/dx

aerogel C,F, i psTOF(10ps)

h-endcap: a RICH with two
radiators (gas + aerogel) is
needed for /K separation up
to ~50 GeV/c

e-endcap: A compact
aerogel RICH with 7/K
separation up to ~10 GeV/c

barrel: A high-performance
DIRC provides a compact
and cost-effective way to
cover the area with /K
separation up to ~6-7 GeV/c

TOF and/or dE/dx ina TPC
can cover lower momenta

17



Relative particle yields

Entries

Entries

Entries

10°E All 15 GeV on
F 250 GeV

10

electrons from decays are not shown here

.
p (GeV/c) p (GeV/c) p (GeV/c) p (GeV/c)
10° 10° 10°F
-1 0 1 2 ]
10° =n= 10* =n= 10°F
10° 10° 10°}
10° 102 10°f
10 10 10f
2<n<3
1 1 1 l 1 1 1
107 1 10 107 1 10 107 1 10
p (GeV/c) p (GeV/c) p (GeV/c) p (GeV/c)
10°F 10°F
10*E 104; e T
10°L .§103; y — K-
10° UC-'102; h- — ﬁ —
10 10f '
i) ?<n<fl ' 4<Tll<5 . Y suppression:
10t 1 (Ge\;/% ) 1o 1t 1 (Ge\;/(::) 10° & the same r coverage for
P P g tracking & EmCal
n/K/p distributions at the same r look similar ... =
... and w/K ratio is about 3:1 9§  hsuppression: through E/p and
m a combination of other

technologies, n range dependent
18



Physics with jets at an EIC

Resolved QCDC

PGF

LO DIS

Example study: jets at mid-rapidities, ep 20 x 250 GeV, 10 < Q2 < 100 GeV?

» eic-smear pass in a PFA-like fashion (check P, reconstruction quality)
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-> So a high resolution HCal does make a difference

T

Detector Level Jet p_ [GeV/c]
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obd

HCal: 15% @ 75%/VE

HCal: 2% ® 35%/VE

10°

10*

10°

10?

0

| IR N T SN AR
10 20 30 40
Particle Level Jet P, [GeV/c]

0...

P IR U S R AR
10 20 30 40
Particle Level Jet <N [GeV/c]




EIC hadronic calorimetry: systems & options

® Hadron-going endcap (1 <mn < 4)

» High-performance system most likely required for forward jet
measurements, energy resolution <40%/~E with a small constant term

» Compactness (little space available, so 5-7 A deep) is also an issue

® Electron-going endcap and barrel (-4 <n < 1)
» Case needs to be justified; modest energy resolution may suffice

® Possible implementations
» PDb/Sci tile compensated sandwich design

» High granularity calorimetry?
» Dual readout (Scintillation/Cerenkov) or dual gate (late neutrons)?

20



Open charm reconstruction

e’

e
XB:QZ

X e |
—é Gy, a(x)

N, A

e /i =, b

Signature: displaced secondary vertex

+
DO 1864,8 MeV 123 um
D* 2010.2 MeV - ot K-
D+ | 1869.5 MeV 315 um V_
Ds+ | 1967 MeV 147 um DY
Ac | 2286.5 MeV 60um .
Ec 132 um D 3

Vertex tracker: closest to the IP
detector to provide vertex resolution

better than ~20 um

Low material budget detector (to
reduce multiple scattering)

Beam-induced background could
cause radiation damage (proper
shielding / masking of synchrotron
radiation required)

Provides stand-alone measurements
of low-Pt particles (potentially with dE/

dx measurements for PID ?)
Prefer relatively small solenoid field

DO

nt K* K~
AN

D+

Dy

Example study: exclusive decay D° -> K- rt*
ep 10 GeV x100 GeV, selection: Q% > 10 GeV?, x5 > 0.05

10°

2000

no vertex
1800 no PID

1600~
1400~
1200~

1000~

800~

15 1.6 1.7 1.5 I.Q 2 21 22 23 2.4
s [GeV/c?)

x10°

300

no vertex
80% PID

250

200~

110

100

90

80

70

60

40

30

no vertex
100% PID

My, [GeV/c?]

50
5

1 1 1 1 1 1 1 1
E 16 17 18 19 2 21 22 23 24

my. [GeV/c?]

100w vertex
no PID

156 16 1.7 18 19 2 21 22 23 24
My, [GeV/c?]

UUUUU

25u vertex

?.5 16 17 18 19 2 21 22 23 24
My, [GeV/c?]

100001~

8000

6000

?5 16 1.7 18 19 2 21 2.

DO

25u vertex
80% PID

2 23
my. [Ge wc21
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Exclusive Reactions



Exclusive reactions in ep/eA

® Diffraction: establish rapidity gap

>
>

® Exclusivity: measure all final state particles
» wide coverage in t (=p;?) > Roman pots for recoil protons

P, ) [GeV]

Hermetic acceptance
HCal for 1<n<4.5

muons from J/\ decay

—
EIC Simulation
10GeV on 100GeV
e+p—e+p+Jip(uw)
all events

N
o

"

10

)

eA: veto nucleus break-up by ZDC

» Mostly seen in the main detector

>

neutron angle 0 [rad]

Sufficient acceptance for other reaction products (DVCS
photons, e*e- pairs from J/p decay, etc)

0.008

0.007

0.006

0.005

0.004

0.003

0.002

0.001

[
o

scattered protons

L3

N
[=]
I

-
[=)
I

a
I

15 GeV on 50 GeV

10
-4.5<n<4.5

15 GeV on 100 GeV 102

15 GeV on 250 GeV

proton scattering angle [mrad]
‘F

ocmmmmmmmmmmHH

. TR . R
50 100

A .. 4
150 200 250

proton momentum [GeV/c]

Defines acceptance of the far

forward magnetic spectrometers

break-up neutrons

neutron momentum p [GeV/c]

Up to ~4-6 mrad cone opening to ZDC required
23



vents

DVCS

DVCS photon {n,E} for 15 GeV electrons and various proton beam energies

’Y*

5¢ .
4F 15GeV on 50 GeV £ 15 GeV on 100 GeV £ 15 GeV on 250 GeV
3 i z_ E
2 3 !
1¢ 3 i
=)
A i
P - p+4 2F
2 -3
4F
DVCS 5E 1 I E 1 1 E 1
- o 10" 1 10 10" 1 10 10 1 10 102
Hq Eq Hq Eq Energy (GeV) Energy (GeV) Energy (GeV)

» Need e/m calorimetry coverage in -4 <m < 2 range

Example study: DVCS proton P, acceptance (by far forward spectrometers)

0 E
= 450

e @
450; g E § 350
oo 275x 18 GeV | &0 100 x 10 GeV | & 41x 5GeV
350F ) 350 E
S00E from beam line 300 . 2501
2505 250/ first quad aperture 200F- vacuum system
200F- 200F | & beam pipe 150E- I ~20mrad cone
150 150 100; |
. |1 Bo YL
50 50F- 50L-
%52 04 06 0 ‘ ‘ 0=z "04 U ‘ ‘ ‘ 0552 07 08

08 1 7.2 14 0.8 1 1.2 14 0.8 1 774
DVCS proton Pt [GeV/c] DVCS proton Pt [GeV/c] DVCS proton Pt [GeV/c]

» Realized as a combination of large acceptance dipole (B0) and traditional Roman Pots (RP)
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Gluon imaging

Diffractive vector meson production: e + Au — e’ + Au’ + Jly (¢)

dol® Au = €' AU 0)gt (nb/GeV?)

102

—
o

—

—
<

1072

0

¢

hl I;lllll:| T

m}

coherent - no saturation
incoherent - no saturation
coherent - saturation (bSat)
incoherent - saturation (bSat)

e m O O

It (GeV?)

® veto nucleus break-up by ZDC

® detect scattered electron in the main spectrometer

1
—) (b)) _ %/dAAJo(Ab) =

A= -1

= fLdt = 10 fb

Fag 1<Q%<10GeV?, x < 0.01

§O a

2 . u"ug

;.QO:ﬁE““’.-E]u

= " o

- o .'Eiﬁ"jj-l.i‘qjqjuD 0.1

| =0 ]

= - %0 -5 0.08

- n [ ] Qo v

- " Du-ﬁ_éﬁi%%q% -

= g ot ..'-. i S 006

- ** m E

B In(Kdecay)! < 4 *+ .ﬁ = 0.04

E_ p(Kdecay) >1 GeV/c W

- 3/t =5% 0.02

i | 1 l |- l 111 l |- l L1 1 | L1 1 I L1 1 l L1 1 | L1 1 0
0.02 0.04 0.06 0.08 0.1 0.12 0.14 0.16 0.18

M,\<'r’ a ZM - V= Jhy, ¢, 0,7
2 ]

r '
x 0 X
iy b
A

do

oo

0
l t= A2(1-x) = A?

IIIIII||III|III|III|I

—— Jhp bNonSat
--------- Woods-Saxon

® detect e*e” (u*w) pairs from Jhp decay, or K*K- from ¢ decay elsewhere
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Short range correlations

n(k) P

Mean Field
Region
(single-nucleon
behavior)

~1/k4

b, 80% , 20%
! 1

c
Correlated tail e
(2N-SRC behavior)

Leading
Nucleon

Recoil

ks

k Nucleon

(BowMa-€a-z)

® Need to have enough of the forward acceptance to detect leading and recoil nucleons

-30
Example study: BEAGLE, e+C, 5x50 GeV P = :
t  [Recaoll Leading
2 _Nucleon J[ Nucleon
8015~ J[
@ 350 ©' 350 'é : +
o - . g r . © |
800 Leading Nucleon a00- Recoil Nucleon -t }
“ 0 *2s0f- 0.1+ f
g H J[
200} 7.|_ J[
100; . : ++ ++
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70 203040 50 66 70 80" 80 100 Ob b N . SO P P =S T
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Tagged DIS

Neutron structure function F,,

Tagged-DIS on Deuteron

Spectator nucleon tagging

b

Tagging A isobars

e e’
High—energy
process
e e
.
p,n P

dctoction \>
05 Unpolarized spectator tagginge +d - €'+ p+ X
) ~ " Proton LC fraction 0, = 1.00 st ion dpy, 50

Lo | ® Neutron structure
" i ] = * Origin of EMC effect
e— Free neutron . miosity 185 / w ¢ Shadowing and coherent
03 F inm CM energy sy =2000 GeV™ X
] £=008-010, 0% = 50-60 GV’ spectator . phenomena
I' I! Pp \>
. ) i {”HH _
tf H ]{ H I{ H [{ H]l Challenges for forward detection:
orp (a) spectator rigidity different from beam
| (b) need momentum resolution ~ few 10 MeV
0 2 . . .1 . . . . . . ] . . .

0 0.02 0.04 0.06 0.08

0.1

. . D .
Neutron virtuality My, —¢ from proton momentum [GeV~]

(c) ion beam momentum spread



Pion/Kaon structure functions

30 T
X 100, beamenv. —

100, beamenv ----

Ap/p=1% traj

20 :
Example study: pions & ;

protons from A decay

10

Size (mm)

* Main beam is focused
* High dispersion for off-momentum
particles
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IR far forward design

eRHIC
)]
[
150 B T I T T T T | T T T T | T I_ e
i Central Low E Detectors 1 3
- — Detector p/Po=40% | 1 T
I pt=1.3 GeV/c \ i
/E\ 100 = Forward 10 sigma ' H ;1/
O | Spectrometer =i
X i W s b
-_ L L < <D_ 9
(8] —
£ 50— § e 7]
S i
N L
g i
o i e
Q =

(]

/]\ Electrons

-50
1 1 1 1 | 1 1 1 |

» 25 mrad crossing angle

» Spectrometer dipole (BO) : ~20mrad
acceptance

> 2" dipole (B1) to separate hadrons from
neutrons: x4mrad neutron cone to ZDC

JLEIC

End caps Roman pots

/\ electrons

50 mrad Secondary

X :
\\\\\~j ;
N R focus
AN
\

Central detector
~ 10 mrad

» 50 mrad crossing angle

» Spectrometer dipole (D1) : ~45mrad
acceptance

» 2" dipole (D2) to separate hadrons from
neutrons: +10mrad neutron cone to ZDC
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Neutron fluence from primary interactions

The quantity: Fluence = "a sum of neutron path lengths”/"cell volume” for N events

neutron flux above 100.0 keV in [n/em %] for 1.0 fb " integrated luminosity | neutron flux above 100.0 keV in fniem_Jfor_1.01b " integrated uminosity |

500 § :
'E' A 10

g 150 —
S, BeAST geometry 0
% 400 .(:; 100[— 107
S « 10°
° 10° =
) o
g 300
~— 260 270 280 290 300 310 320 330 340 350
.(_g ordinate (along the beam line), [cm]
T
C 200
2 d EmCal: up to
100 n/cm? per fb! (inside

the Wers); perhaps ~5
ess at the SiPM location;

= 1 | .I | 1 | L | 1 |
-gOO -400 -300 -200 -100 O 100 200 300

Z coordinate (along the beam finé
The numbers look OK, but:
» Beam line elements not incorporated in the simulation

» Thermal neutrons are not accounted
» Close to beam line: ~103% cm-2s-! over ~10 years would exceed ~10'" n/cm?

NB: “standard” EIC run at
~103%3 cm2s" luminosity is 10 fb'
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Radiation dose from primary interactions

The (primary) quantity: E_, = “a sum of dE/dx"/"cell volume"” for N events

Radiation dose in [Jicm °]for 1.0 fb " integrated luminosity

‘ Radiation dose in [J/cm 3] for 1.0 fb " integrated luminosity I 500 . = g
- — 10%
§ noEi .3 -~ BeAST geometry
% 120 [ER ° = v e - 3
§ ¢ S ,
3 op v S 4 10
& 60F- | 10° E
40:— | 9 O F 105
- v Q 300§
0—2-:30-220-210-200-190-180-170-16‘0-15;—1:10-1‘;0-;20-110:(‘30 -90 :Z " TE 10 °
Z coordinate (along the beam line), [cm] 8 _’l 3 %7 ' i | S
o 200 far - 10
: 10°
10°
-> crystal EmCal
~2*10-3 J/cm?3 per fb’ 10"
(close to beam line) Q00200 ' L L L el L 107"
-500 -400 -300 -200 -100 O 100 200 300 400 500

ordinate (along the beam line), [cm]

1 rad = 0.01 Gy & [Gy] = [J/kg] & PWO density ~8g/cm?3-> ~250 rad/year

s H S l ~ 33 '2
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Beam-gas interaction

» Produced by hadron beam particles scattered off residual gas (mostly H,)
in the vacuum system

» Dynamic vacuum problem: synchrotron radiation heats the IR vacuum
chamber walls, this causes outgassing, and subsequent hadronic
scattering in a “fixed target” fashion, which floods the detector with
secondary particles -> very hard to model!

Vacuum pressure

10° mbar

Beal

mpipe temperature

Beam-qgas events effect on the streaming readout @ EIC

Average atomic weight ofb‘ai

Hydrogen (H2)

Molecular density (for 10 m

2.65x 10"

pipe) molecules/cm? - .
Luminosity (Ring-Ring) 10.05 x 10% cm2s™! = -400 Cm, 100 Mev SuppreSSIon ePH EN IX eomet
Bunch intensity (R-R) (e/p) 15.1 /6.0 x 10'° g ry
Beam Current (R-R) (e/p) 25/1A i {
." - —~a q 1
Bunch spacing (Ring-Ring) 8.7 ns > 1320 bunches e = <
ElectronxProton beam 10 GeV x 275 GeV =
energy =

2, || lletp, Vs =140 Gev, L= 10* cm™
Signal rate for tracker + calorimeter = 40 Gbps

T T
EIC-sPHENIX simulation

3
2

2 -p +p(beam gas), 250 GeV/c, [2|<450 cm
@ I(p) = 1A, Vac = 10° mbar, Gas eve
Beam gas bgd rate for tracker + calorimeter = 1 Gbps|

ent @ 12 kHz

&1

C-EMCal C-HCals

e-EMCal h-EMCal h-HCal MAPS TPC GEMs
Subsvstem

Gas event at z=-4 m

l Shower starts in e- Induce multiplicity in

going calorimeter trackers and forward calo
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Synchrotron radiation

» Crossing angle (no strong electron bending at the IP) does not solve the
synchrotron radiation problem completely ...

» ... because of the bending in Final Focusing Quads (FFQs)

» Need either to increase the beam pipe diameter at the IP or install masks or both

Svynchrotron fan induced in FFQs hitting JLEIC SVT tracker after passing 24mm diameter mask at Z=-1m

SR Photons Originate @ Pipe Entrance i 80

(Exiting Mask at z =-1.00 m) 50 - -
. . € L

1 mm thick Al Pipe E | 60

> N H—SO

O~ i 40

i —130

9’ Central BeamPipe B 20
|z]<10 cm N

0.004 mm Au coating 10
0.83 mm Be 50—

1.48 mm H,0 50% of hits in SiVT deposit < 4 KeV
0.53 Em Be JLEIC geometry m| 5|0A)| ] | 1 (|) I p I I 1 5\0 0

X (mm)

-> tedious optimization work is ongoing for both JLAB and BNL EIC designs34



Summary

* Various preliminary EIC detector concepts developed

* To first order both physics- and accelerator-driven
requirements are defined and taken into account

* Design optimization work is ongoing

* Close collaboration between theorists, experimentalists
and accelerator physicists is required ...

* ... and contributions from the US and international
Institutions are more than welcome!



