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PhP and DIS ,

Examples of EIC andDIS o @——G-#
hysics goals o
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JLEIC full-acceptance detector has to be
designed to support the physics
program outlined for a generic EIC DVCS

It has to provide detection and %
y*

identification of a complete final state,
including low-Q2 photoproduction (PhP) v+
electrons, as well as a proton/ion remnant
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Detection of complete final state.
General purpose detector, P

beam-spot

primary vertex
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covering a full acceptance (4m).
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Stable particles ( e,u,mKp, jets(q,g9), gamma, v):
Momentum/Energy, Type(ID), Direction, vertex

vertex tracking PID EMCAL HCAL muon

K/m/p

muon chambers

Particle identification methods:

Jets
-tracking, CAL , muon det.

-Time of Flight (TOF)

_ -Energy Loss (dE/dx)

v | Pymiss - - -Cherenkov light (DIRC RICH)
-Transition radiation (TRD)

m -

Pythia Minbias EIC (Q2> 10°) o ~ 200 pb (HERA ~165 b )
N events = o:L ~ 2- 10° ev. per sec (2MHz) ~ 2 events / us

ZEUS/HERA(ep)= 165 -10 *° -2 -10 3 ~ 3.3- 10° per sec (~3kHz) Challenging in terms
of detector technologies
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Central detector overview
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e
Size and placement of the IP1 detector

* IP placement

(to reduce a background IP1 detector) = ‘ "~~~ Talkby Charles Hyde
-Far from electron arc exit (synchrotron) Tai by Joshua Hoskins s toars
-close to ion arc exit (hadron background) -
s [ .
* Total size ~80m L - _EEE gom
-Forward hadron spectrometer ~40m -
-Low Q2 electron cIiDe‘rec‘rion ~30m Central detector Top V'ew
-Central detector ~10m ot : e e
| e R orven o,
* Limitation in size: » RicH . A <
_in R - Size Of magneT : EMcal (Sci-Fi) g PWO
-in L - Luminosity is inverse proportional | — 3 EMcal
to a distance between ion quadrupoles m ; i

l Central tracker
i

Endcap tl_'a ker (TRD?)

J_ (low-mass DC) I =
This talk - focus on the IP1 2¢
CenT r'al deTeCTor GEM GEMC implementation ag;' ;
. trackers by Zhiwen Zhao
32m Sm

(%)
WE

? electron endcap central barrel hadron endcap B
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RN
Magnet

The solenoid has been integrated with the accelerator such that it can operate
at any required field independent of the beam energies and optics.

1. Strong magnetic field (3T) 2. Low magnetic field (1.5T)
for high momentum particles for low momentum particles
at the highest center-of-mass energy at the lowest center of mass energy
5 D" —=D'n’ = (K a*)x!
o(lpr)  o(x)-pr [ 720 P e
pr  03BL2 V N +4 '

bx50

0.6

0.4

ATLAS: ( 2Tesla, 0x~200um, pt= 100GeV 3.8%) R(m) = Pr(GeV) ez
EIC: (3 Tesla ox~100um pt=100 GeV 3% ) O.3-B(T) o= s m TEETT S o

Keep solenoid field independent
from beam optics
.;%%ﬁgﬂr)aﬁl_”gp (compensating solenoids)
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By Paul

Magnet

1. Reuse 1.5 T magnet from CLEO or BaBar

minimize the magnetic field

2. New design 3(1.5)T solenoid at hadron-endcap
(dual-radiator RICH region)
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Design of a new solenoid could allow
to use dual-radiator RICH in endcap.

.g’erﬁe;son Lab 3
© Yulia Furletova

mas Jefferson National Accelerator Facility



Tracking

Main purpose of tracking:

-reconstruct charged tracks and measure their momenta precisely (~few %)

-dE/dx (PID) for low momentum tracks.

Flux-return 44 m Flux-
el Muon chambers (top view) retgrn
P af'amefgr's . . o “:;ngf (flux return yoke) | °°'|SS,
-Single hit resolution and efficiency mirtors
-Momentum resolution £ solenoid coil

-Readout time and occupancy EMcal (Sci-Fi)
-dE/dx measurements for PID

Emcal (Shaslyk)

Central tracker

‘ Iz \l‘ (low-mass DC) I

GEMC implementation

Space for additional
muon chamber

v

. tra;zl-(ze: Sm by Zhiwen Zhao
electron endcap central barrel hadron endcap ]
; son Lab
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Different Time projection chamber 100 m
Tracker  (TPC at ALICE/LHC)

technology ° 5o

3D trajectories
Gas: Ne-CO2-N2
Total drift time: 92ps
space point resolution

in rg 300 - 800 um
* momentum: A(p)/p=1%p
- material budget 3.5% X

Silicon Tracker
(CMS/LHC)

Largest silicon tracker ever built

~200m? Silicon Sensors
(9.3 million strips, 66 million pixels)

* single hit resolution 15 -30 pm
* Readout time 25 ns
* Material budget : 10 % X0 ?

Selection of tracker technology

, ' L‘ is based on luminosity,
e son La [
omas Jefferson National Accelerator Facility yu“a Fur'leTOVG OCCUpGnCY and maT€r|G| bUdgeT :)



LR TS
Tracking at JLEIC

Barrel: Low mass drift chamber Endcaps: GEM

KLOE LMDC (ILC, alternative to TPC) -High multiplicity in forward region - need
good momentum resolution Apt /pt ~ 3-10*pt High granularity tracker
. Drlf’r cells 2x2 cm2, 3x3 cm2

- Drift cells - carbon fiber composite -drift time ~300ns
(<0.1 %X0 ) -minimal multiple -resolution ~50 um.
scaftering » R&D is ongoing: Florida Insti
Rl : o . : going: Florida Institute of
° GG§ : 90% hellum, 10% isobutane mixture Technology (FIT), Temple Univer'si‘ry (TU),
* Drift velocity 17-23 mm/us University of Virgina (Uva)....
* Resolution for 3x3 cells ~250 pm

Limited Hadron separation by dE/dx or ,
using cIusTer counting method /

. , Drift
’///////%~ N2 s ‘ S Cathode
- - - ,;--_,---------51- GEM
2rhm ) Transfer Gap &
- - ';}----------m-GEM
2rhm b Transfer Gap <
= L - q----------GEM
2rhm W ’\Q‘w&x Induction Gap
: — — — Readout
/ PCB
'D_Eleei?r%#ics
Barrel :  relatively fast detector,
minimal multiple scattering, limited PID

Fig. 1. Cross-section of the KLOE detector, along the beam line. Endcaps : o Ccupancy/ h ig h 9 r\anu lar\ i-l-y
ﬁomas Jefferson National Accelerator Facility yuna rurl%ql r'GdIGTlon har.d ness Clr'e |mp0 r'TGnT 1 1
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Electromagnetic Calorimeters

* Electromagnetic Calorimeters measure EM showers and early hadron showers:
Energy, position, time
* Typical EM calorimeter resolution
oE/E =a//(E) + b/E + ¢
sampling, noise and constant terms
* Combination with HCAL(?)

“MIP”

Types of EM calorimeters:

Shashlyk: sampling scint.
* Crystal : S=t
-CsI (CLEO-II, Belle, BaBar) , -
- Tungsten glass "PWO" PbWO, s
(CMS, ALICE, PANDA) L
° Sampllng . CPYSTC(I Scint.

-Scintillator sampling - Shashlyk:
HeraB, PHENIX, LHCb, ALICE

- Silicon sampling: OPAL, DELPHI _
-Liquid Lar, Lkr LXe: — el 7 TLASVJ%A'”
LAr: DO, SLD, H1, ATLAS

* Particle flow Calorimeter (ILC)

“l

Gamma shower

| /
L

Selection of EM calorimeter based

on energy resolution and radiation hardness e / y

Hong Ma, Wérksﬁop on Detector{/R&VD, 12
Yulia Furletova FNAL
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REENE
PbWO4 EM Calorimeter  PANDAPWO endeap CAL

PANDA
cms * Scintillation material:
-T :
_72%%862r3?:§|§PbWO4) Lead tungstate (PbWO4)
~Took 10 years to grow all * Length corresponds to ~ 22 X0
crystals Il

on/E = 5.7%/VE © 0.55% & 0.77/ Produced at two places (China, Russia)

Time resolution: <2 ns
* Energy resolution: <2%/JE(GeV) + 1%
Cluster threshold: 10 MeV

107,,, _— -I_-IIIIIIII|IIII|IIII|IIII|IIII|I-_|-
~ F - —_
SR 2 3[ - : .
~ 8- * % 50 MHz sampling rate (2nd run) é 3 —_— 0'2055+53e( In2/0.024)-E —
'x.v. r X 100 MHz sampling rate (st run) = C 7
0 | * o - =
L?f Lo o/E=a+bNE(GeV) g C ]
S oreon o] s 2 —
n °L N a (50 MHz) = 0.35%; b (50 MHz) = 1.97% i QU‘) — —
n [ 1 L ]
[SOT #X a (100 MHz) = 042%; b(100MHz) = 2.04% ] 5] — I
o f ] g 1 -
E 4+ Fox a(QDCO)=031%:  b(QDC)=244% . = 1_ m

L ¥ g C -
I 0 L _ i
3 [ PF X R 1 7

2 XX I—r b b b b b [
w2
<

I 1 0.05 . . . . .
Eev v b v v v v v by v Len v 1 0.1 0.15 0.2 0.25 0.3
0 0.2 04 1 12 14

0o 08 Energy deposition (GeV)
Photon energy (GeV) gy dep

PWO crystal calorimeter has good energy and time resolution.
PWO has less photon output compared to CsI,

But CsI is less rad hard

BaBar CsI-endcap showed 15% loss after 1.5 krad

LYSO crystals 10-15% after 1Mrad y - more radiation hard

CUINFU ZU 10 - IVIdILlE AIDIEUTIL (RUD . 3

EPI)

i@g?son Lab
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ALICE EMCAL
Sampllng EM CC(IOr‘|me1'er‘ Avalanche photg diode (APD)

 Shashlyk (scintillators + absorber)
-WLS flber's for readout ( radiation hardness? )

-KOPIO(Pb): 0,/E =2.74 % /VE +1.96%
LHCB(Lead): o /E =10% /VE +15%

* Liquid Ar (ATLAS):
- long drift time ~ 400-500 ns
- But excellent timing resolution 83ps at 245GeV
-0./E=101% /JE +0.17%

- radiation hardness - perfect!
- Liquid Kr (NA48)  -0./E=3.2"% /JE +9%E +0.4

* Liquid Xe - 58MeV photons

WLS
fibers

Scn fiber EM(SPACAL) R&D for EIC
* Compact W-scificalorimeter, developed at UCLA
* Sc. Fibers -SCSF78 @ 0.47 mm, Spacing 1 mm
center-to-center
* Resolution ~12%/JE
* On-going EIC R&D

Sci-fiber EM

Shashlyk radiation hardness of WLS/Sci-fibers
Jefferon Lab has to be investigated

omas Jeffe rson National Accelerator Facility
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Electromagnetic Calorimeters

PWO | Close to the beam — more precise and more radiation hard. calorimeter
Barrel and endcaps — less expensive

Flux-return 44 m Flux-

v

el Muon chambers (top view) retgrn
Modular (flux return yoke) °°'|S¥
| el mirrors
RICH x
1 solenoid coil —;‘
1 — 2
I EMcal (Sci-Fi) 0 PWO,
- EMcal
1 DIRC & TOF g
w

[ rl
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Endcap tracker (TRD?)

Central tracker
(low-mass DC)

&
o0
E=1o)

O
o
C c
= O
s
o
g =

GEMC implementation %)

trackers .
I by Zhiwen Zhao
32m Sm 2m
electron endcap central barrel hadron endcap
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Particle Identification (PID)

|

vertex tracking PID EMCAL HCAL muon

Particle identification methods:

-Energy Loss (dE/dx)- tracking

>

K/n/p . - -
-
)

L . -Time of Flight (TOF)
, B ‘ -Cherenkov light (DIRC,RICH)
Jets e B e -Transition radiation (TRD)
u - - 400 TPCdE|Id)|(||
350 ! . \\\ PbPb \[, = 2.76 TeV E
& P_miss - g A\ . ]
S 250
gZOO
S 150 Y
Tracking devices could provide limited PID F 100 Lad Nl S T
via dE/dx or cluster counting method 0 P =

T T T B
12 14 16 18 2

) 02 04 06 08 1
J,e,}fe son Lab momentum p (GeV) 16
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article Identification (PL

4.4 m Flux-

v

Flux-ret

I coils Muon chambers return
P top view '
?ﬁﬁﬁiﬁiw?’ (flux return yoke) (top : Consll
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g ] DIRC & TOF '
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: 5 5
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I Endcap § g
t G'iM GEMC implementation 7]
- ra?r.,: zerS 5 by Zhiwen Zhao o
) -2m v Barrel : DIRC
electron endcap TOF- 47 coverage Electron endcap: Modular RICH i

Jefferéon Lab TRD at hadron-endcap?

omas Jefferson National Accelerator Facility y .
ulia Furletova
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Measure signal time difference between two

Scintillator |

detectors with good time resolution (can
use time of beam crossing as start signal)

—

4 stacks : 36 gas gaps

Mickey Chiu
| | Pion-Kaon Kaon-Prodon |
Loge
TOF o =10 ps B
e
RICH n=1.00044 5-17 17-
Y I I PO 1l
Agrogel n=1.0] : 15 §=0
/8/16 85 | Lkl i 5T I P

particle

Time of Flight (TOF): MRPC

L=2m

Scintillator Il

_ Multi-gap Resistive Plate

Chamber (MRPC) R&D:

achieved ~18 ps resolution

with 36-105 pm gap glass

MRPC

tdiff_diff13_24_cor

tdiff_diff13_24 cor

Masan Q001731 £ 0.000654

2876
Q003614
008498
16.61./17
1589249

00254 + 0.0007
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o ~ 18ps L
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Y
"Ll Iﬁ— "
by el s WY mr bl

G[Jﬁ 04 -03 -02 -01 Q

AT T rvYa

o1 02 03 04 05

— U1 CY TOF should provide fast signal.
Important for bunch identification *:
and for hadron separation

TOF e-side 362 cm

—At(p-n)
= —-At(p-K)
E --- At (Km)
: \
300
o \\  0~30ps
N3 K/m<3.5GeV
1505 N
100 3 o h .
s0F- ) TSI
R U TOTOR PRI POIUE IO s e
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Mom (GeVic)
Z90F
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250—

2500

g
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E 450

g

£ 400
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0
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—At(pK)
--- At(K)

K< 4GeV

~
It S
—~——




Cherenkov detectors

A charged track with velocity v=pc¢ exceeding the
speed of light ¢/n in a medium with refractive index n
emits polarized light at a characteristic (Cherenkov)
angle, cos0 = co/nv =1/fn

12

photon detector

2cm 20 cm

Limitations:
-p_. - P_ threshold

-magnetic field
-occupancy

HERA-B RICH

Radiator:

CF gas

4 10

8- mmx
W F e
T T —— 242 mrad
P \erogel
.
200 4 bu
2 K/ s
I / S
. ; K55
o il LHCDb g
= 150 .
- 50 -
E | RICHes 30
= S aspif
< o} 3 |
~= L
S 40
e | §
i s Y 35}
50 | T ——— 53 mrad '6
- _r"-""'-“ v ~1 32 mrad oFf 4
fig K CF, g i
B - e P —— bl - i PE— - " 25 %
i 10 100 |
Momentum (GeV/el e

Cherenkov detectors are the main hadron
(K/m/p) PID detectors for energies above TOF

7SI W T v T

40 50 60 70

20 3
particle momentum (GeV/c)

K/mp K/mp__ overlap 19

min



Solid  Track

Riﬁjiator

DIRC at JLEIC (barrel)

* radially compact (2 cm) Cherenkov detector
( BaBar, Belle Il, GlueX)
* eRD14 R&D program
* Test beam (together with PANDA),
radiation hardness test
* Particle identification:
with 30 separation capability:
* p/K: 10 GeV, 11/K: 6 GeV, e/t 1.8 GeV

Mirror

Photon Trajectories

DIRC@EIC with 3-layer
lens is capable of

1 mrad Cherenkov
angular resolution per
track

ik
o

With a tracker angular resolution
of 0.5-1.0 mrad and a sensor pixel
Track Cherenkov size of 2-3 mm, the lens-based EIC
30 H”E'T:ner‘;‘;')”ﬁ”” DIRC will reach Cherenkov angle
resolution close to 1 mrad

by
o

pion-kaon separation (s.d.)

gt U corresponding to a 3o /K
:: m: separation up to 6 GeV/c.
! 2.0 mrad
—2.5mrad
0.0
T T - Barrel Cerenkov PID detector
2 DIRC covers energy for m/K up to 6GeV
Jﬂgéngseffesrgrrl\]laﬁkaamgelera tor Facility

Yulia Furletova 20



Modular RICH at JLEIC

(electron side)

* Modular aerogel RICH (eRD14 detector R&D)

n/K separation up to ~10 GeV

A prototype of the modular aerogel RICH is
under construction at Georgia State
University

The plan is to have a beam test in April of
2016 at Fermilab

detplane |

] 07

Mean x 0 2378

© |Meany 0.7546
- RMSx - 24.11
e |rMsy 2135

4 2

a1
3 3|

30 40 50

5 ETTLIETETY FEUTE FYVRY FRTTY PRUNY FOTTY P
%040 30720 10 0 10 20

Yulia Furletova

Electron -endcap Cerenkov PID detector
Modular RICH covers energy for m/K up to 10GeV

omas Jefferson National Accelerator Facility




lon-Side RICH Detector

Dual-radiator RICH at J LEIC
(forward,hadron side)

« JLEIC design geometry constraint:
~160 cm length

Aerogel in front, followed by CF4

* Full momentum range (/K up to ~50 GeV/c)
* eRD14 R&D program
* New 3T solenoid minimized a field

in RICH region

................

............ opera

Hadron-endcap Cer'enkov PID detector
dual-radiator RICH covers energy for m/K up fo 50GeV
Sensitive to magnetic field.

Yuha Furletova

. il b ‘-,.

2 35 4 45 5

z(m)
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Transition Radiation Detector

e/m separation

Hadron-blind detector (Electron
endcap)

Cherenkov hadron-blind
detector (HBD)

TPC and HBD sharing

gas volume

(proposed for the PHENIX)
e/ ID up to 4 GeV/c

(hadron endcap)

TRD -combined tracker and PID.
Cover energy range 1-100GeV.
Provide e/hadron rejection factor up to 1000.

R&D is needed

* GEM
- proposal for
R&D for EIC
(Zhangbu Xu
arXiv:1412.4769)
-drift time ~300ns

-resolution ~50 pm.

lonization gap

holes | | FTHeEM fis

Readout/Anode !

Figure 2: Schematic of the THGEM based TRD.

* MW chamber
-ALICE, ZEUS
- R&D for Hall D
-drift time 2ps
FADC readout

-resolution~ 400um.

IIIIIIIIIII

4 region
anode b
wires )
t
#
# ¢
/ {
i
] | dritt
# region
| f
4
primary 9 Drift
:::::::: f| Chambes
4
entrance ’ J'
window .| |

Straws
-ATLAS

-4mm tubes with

Xe-gas mixture

-drift time ~50ns
-resolution ~150 ym

HBD and TRD combined with a tracker
i?if;?son Lat could improve e/ had_r'f)f\_sigp_qr"q’rion in endcaps. R&D is needed. 23

omas Jefferson National A«




Vertex detector

Main purpose:

-Reconstruction of a primary vertex
-Reconstruct secondary vtx:
Tagging of ¢ and b quarks
(decay length ~100-500m)
-improve momentum
resolution of outer tracker

Charm ev

-provide stand-alone

- eic_gemc

measurements

of low-Pt particles
-dE/dx measurements
for PID

Vertex detector is a closest to IP detector.
Background increase an occupancy.
High granularity detector is needed (pixels)

eic_gem|

Beam pipe Rout 3.32 cm

1 layer
: 3.87cm,L:10 cm

487,L:14cm
5.87,L:18 cm

First version of VTX

Beam related background could cause a radiation damage. with GEMC




LR 00
Vertex detector technologies (MAPS)

ALICE: The Inner Tracking System (ITS) ALICE at LHC
1 layers (with support) 2 strips Silicon Pixel Detector

& 1% X/X, .
10 millions pixels
Integration time 30us

STAR:
1 ladder 0.39% X/XO

50um thickness
Pixel size 20.7x20.7 L.Il’\‘\2 2 barrel layers
356 millions pixels Az= 28.3 cm
R1=2.8 cm, R2=8cm R,.=43.6 om rz3.9cmd& 7.6 cm
Im—eg ration time 185.6 us VERTEX 2003 Conference P. Riedler/ALICE SPD 3

Need to optimize material budget in order
to reduce a multiple scattering.

Optimize a readout time (occupancy)
Cooling for electronics is needed.

EIC R&D is ongoing

Jefferéon Lab

omas Jefferson National Accelerator Facility
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Example of vertex detector 2 PXD: DEPFET pixel sensors
TeChnOlOgy (DEPFET BELLE II) SVD: double-sided strip sensors

"""""" Wedge (122.8 x 57.6..38.4 mm", 240/ 75..50 um pitch)
ol layers Rectangular (122.8 x 57.6 mm?, 240 / 75 ym pitch)
remji~._ layers  se=esee.. Rectangular (122.8 x 38.4 mm’, 160 / 50 pm pitch)
PXD:
-8 millions pixels ol ST
-1ladder : 0.19 % X i 1=_
. - 35
‘Th'CkneSS 5oum - 1-|-9~ : = \f\?‘ ‘ \ -.:'—w '_""1 B
0 N z [em)] S e I,
30 | | 2‘0 | | 1 | 1|0 | 1 | 1 ‘O 1 | 1 | | | | 1 | ‘ 1 | | | ‘ | | | 1 | -151 [-10 ’I 5’\ t /5 .! 10! /15 X[C
N mN ' '

-Integration time ~10ps
-price for vertex ~R
(25 M$ forL ~12cm R ~1 cm)

* Inner most layer: 2cm (Belle) -> 1.4cm (Bellell)
» Quter coverage: 8cm (Belle) -> 13.5cm (Bellell)

Low material budget device
Good integration of vertex with beam pipe.




Beam Line

* Crossing angle 50mrad
* Beam-pipe symmetry axis at 25mraq

Ton beam-line
Quadrupoles

Electron
Beam-line
Quadrupoles'

p = ==

®

- Compton chicane
(Iow Q2, luminosity)

by
Out- bend
DIPOL

Compensating
Solenoids
ion-side

Compensa'rmg
Solenoids
Electron side

/

\

In-bend
DIPOL

ZOOM

Low material budget ~Charles, Zhiwen |

within an interaction region

Yulia Furletova

mjf,e?on Lab

omas Jefferson National Accelerator Facility
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Central detector overview

Flux-returm 4.4 m Flux-
I coils return

Muon chambers (top view) °°”Sl;

Modular (flux return yoke)
aerogel
RICH

mirrors

solenoid coil
[ e

EMcal (Sci-Fi)
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¢ GliM GEMC implementation 7]
1 rackers by Zhiwen Zhao
32m Sm 2m
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Accelerator related aspects

* Beam pipe in interaction region:
- minimize mul’riple sca’r’rer'ing (see talk by Charles Hyde)

* Detector solenoid field:
-independent from beam optics
-set detector field independent from accelerator settings

* Background

-synchrotron radiation (see talk by Mike Sullivan)
-vacuum/beam gas background
-neutrons

J et_f,e;so n Lab
omas Jefferson National Accelerator Facility
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LT 00
Background Estimates

Pawel Nadel-Turonski

The signal-to-background ratio
HERA luminosity reached ~ 5 x 103t cm-2s-t
The EIC (and the JLEIC in particular) aims to be close to 1034 cm-2s-

The conditions at the JLEIC compare favorably with HERA

Typical values of sare 4,000 GeVz at the JLEIC and 100,000 GeVz at HERA
Distance from arc to detector: 65 m / 120 m = 0.54

p-p cross section ratio 0(100 GeV) / 0(920 GeV) < 0.8

Average hadron multiplicity per collision (4000 / 100000)1/4 = 0.45

Proton beam current ratio: 0.5 A/ 0.1 A=5

At the same vacuum the JLEIC background is 0.54*0.8*0.45*5 = 0.97 of HERA
But JLEIC vacuum should be closer to PEP-II (10-9 torr) than HERA (10-7 torr)

Jefferson Lab Need to estimate and monitor a background

ccelerator Facility yul ia FU rietova



C5 beam background monitor detector at ZEUS E
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Scintilators
3mm thick SCFN36, 20x20cm? octogon covered by
tangsten , Hamamatsu (R647) photomultepliers
(PMTs), from IP Z= -1.2m
HERA 96ns bunch spacing
220 x 96 ns = 21.12 ps.
Primary use of the C5 detector are:
v~ Monitoring and controlling HERA beam
conditions at ZEUS: bunch occupancy, satellite
bunch intensity, etc.
v Background monitor
v Average Z-vertex position
Z(IP)=(T(p)-T(e)) c/2 -Z(c5)
v VETO at the ZEUS GFLT to reduce
background event rates
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Neutron flux
Radiation Damage in SiPMs

New calculation to estimate neutron fluences in BeAST Detector
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Model of BeAST detector in STAR Hall w/o

Calculations verified for STAR :
beam line elements and no return yolk

2014 detector configuration

These very preliminary results indicate that the neutron fluences at
EIC may be lower than those observed at RHIC

st Tmportant to know neutron flux, especially for
vertex detector and for readout- electronics.
Need to have similar estimates at JLEIC

.Lqr;f;?son Lab o
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One detector or two?

* 1" IP (white paper): focuses on single particle reconstruction and identification
« 2" IP: compact and focuses on calorimetry- jets

Low Q% e

* Combine results for precision measurements

* Increase scientific productivity

* Cross-checks on discoveries and important physics
results

JLEIC accelerator design
.;%ﬁ??s' n Lab offers the second IP !

omas Jefferson National Accelerator Facility yu l l a FU r I e.i. ova



LR TR
Summary

Detector simulations and optimizations are in the progress

R&D is ongoing for some of components
(DIRC, RICH, TOF , CAL , Tracking-TPC, GEM )

Need to extend R&D program (vertex, tracking, TRD, muons)

Need to understand/estimate possible background

JefferSon Lab N

ccelerator Facility yul ia FU r'leTOVG



* Backup

Jyerﬁ;rjs'on Lab

omas Jefferson National Accelerator Facility
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High pion background in forward region (hadron endcap)

EM calorimeter could provide rejection factor up to 100
Additional e/m identification is needed 36




Silicon pixel TRD (VERTEX)

Replacing the Xenon based gaseous
detectors with modern silicon detectors
is complicated by the huge dE/dX of
particles in 300-700um of silicon -
about 100-300keV

(TR photons 4-40 keV).

1. DEPFET based. measure
dE/dX on track, and natural
angular distribution.

450 1

5-15cm

% 20-30 1

* DEPFET silicon pixel detector with 450 um thick fully depleted
bulk(sensitive area), pixel size — 20x20um”2 .

* Radiator - fleece 10cm.

* Test beam results with 5GeV electrons (DESY)

* TR photons are clearly visible and separated from track by a

few pixels!

2. Separation of TR and dE/dX in different pixels
in magnetic field

* Proposal for ILC VTX

* Large magnet needed- limitation on
momentum of a charge particle.

Jmeﬁ;?son Lab

omas Jefferson National Accelerator Facility

Julia
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Combined vertex and e/hadron identification
Additional R&D is needed.
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