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Overview of EIC
Elgc’tr_on
Injficntéon Possible
On-energy
lon Injector

Electron

Sto_rage Electron
Ring Cooler

BNL-EIC lon

World’s first collider for polarized e+p and
e+A collicer

+ High luminosity ~ 1034 cm-2s-
* Ecm=upto~100 GeV

Injector
Linac

« 2+ interaction points - Colider
ossiole
- To be built at BNL in ~2030 Location Flectrons Polarized
ossi f lons Source
=
. . Location Electrons
Rich physics programs Elction =
Injector (RCS o

+ 3-d tomography of p and A
« Baseline for QGP

* Origin of proton spin

+ Test for mass

Existing
RHIC
tunnel




Deep(est) inelastic scattering
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ep Facilities & Experiments:

- Past Colliders

D Ongoing Fixed Target

- [ ] EIc Project
- LHeC/HE-LHC
_ EIC FCC-he
g LHeC/HL-LHC
=  COMPASS LHeC/CDR
- HIAF-EIC
8 « I I
. HERMES NMC
E HERA (ZEUS/H1)
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Measurements with A =56 (Fe):

e eAluA DIS (E-139, E-665, EMC, NMC)
JLAB-12

® vA DIS (CCFR, CDHSW, CHORUS, NuTeV)

© DY (E772. E866)
DY (E906)

eA

1071 1

AR R | Ty WL |

MR |

Current polarized DIS ep data:
o CERN ADESY ¢ JLab86 o SLAC [ JLab-12

Current polarized RHIC pp data:
® PHENIX=® & STAR 14et v W bosons
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Unprecedented precision for proton spin structure
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Tomography of nuclei

A e+p—=e+p+JY
Xy 15.8 <Q? + Mj,, < 25.1 GeV?
n > 008
§ ] ' Z-;6<;V4<0-256 0.8 1.2 14 16 002\
B) ® . . . . k 1.2 1‘.4 16
E 6 2 012
é 5 1 - ooa
2 ey B
i’ 3 k“ . .01.2 14 1.6
(]
2t 0.12
1t 000;
0.0016 < xy < 0.0025 0.06
%0 o0z 04 06 08 1 QIA f 002
- 1.2 14 1.6
br (fm)
* GPD : generalized parton distribution I\/Ieson Production v, b
* Imaging gluons with 3 degrees-of -freedom “"«,.47/// — p, etc.
* Probed by mesons in DVCS(deeply virtual =+¢ /£ f %\1 — &
compton scattering) P —




Preparation for new experiments

Example 1 : Dual-Readout team

* Future electron-positron colliders to be built at
CERN and China

* R&D initiated by KNU and Yonsei U. now covers

diverse groups
* Several Lols for Snowmass
Example 2 : CMS RPC
* Longstanding project in KCMS

< melting

\
A ]
\
,'25-‘ 'y —
L ) . 1
I \ Y |
v i3eh
VS 3S%

Number of observations

* Base for numerous muon-related papers from A 3 }bbséa;ved?
200BE mmmm i m S L L L et =

F back d f

Korean HI group o ST 3

So, we need... g 95 o d0 105

Mass of particle (GeV)

* Strong and clear motivation for epochal discovery
* Hardware R&D plan as the seed for the big umbrella for our division

* ltistime




Nuclear experiments associated with K-physicists

LHC - QGP (high-E) RHIC - QGP (low-E) , spin
a xv*umummnl‘sps — -

o (1M ¢ L g
N s
1 BSFE
HENI

P 7‘
LNAC - ¥ap R .
= \lur.‘../ AR ™
" LY .

Hadron
Experimental
Facility

7 =
™ Planned construction
site for Accelerator- -
&l Driven Transmutation } R4
H Experimental Facility "’li'-'
- ~ .
o

Andrew Hutton )
Rssocia@ecicr socssielins geffq rson Lab

aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa y



https://hypernews.cern.ch/HyperNews/CMS/get/HIN-18-008/59.html
https://hypernews.cern.ch/HyperNews/CMS/get/HIN-18-008/59.html
https://docs.google.com/document/d/1F80DrXVbmtbjDv-s6DrcV_VROmX8FHzhHOveiumW2BA/edit?usp=sharing
https://docs.google.com/document/d/1F80DrXVbmtbjDv-s6DrcV_VROmX8FHzhHOveiumW2BA/edit?usp=sharing

Example: CEA-Saclay

ACCELERATOR AND MAGNETS TECHNOLOGICAL

Cea INFRASTRUCTURES (25 000 M?) CENTRAL REGION
Micromegas based tracker MM based TPC readout
Surface
Test stations for characterization lab
= pr— . .

& assembly complex

Magnet winding . i
workshop » Compact design and low material budget: about

lon source test bench 0.3%X0 per layer
+ Good resolutions: spatial ~100pum, time ~40 ns
+ Curved MM technology already used in CLAS12

6 equidistant layers 6 layers arranged as 3x2

temperature

Test stations for Insulation lab

SC magnets and

large cryogenic Diagnostics, vacuum &

« EIC TPC will require good dE/dX resolution and

assembly lab and ASACUSA el . :
compenens High Intensity proton - Ongoing R&D on readout patterns (M.Revolle) minimum material budget in the endcaps
Test stations injector « Preliminary geometries discussed within YR * MM provide similar performances as GEM, with
ndes high Mechanical test lab tracking meetings (Q. Huang) less material

magnetic field « IRFU'’s experience in TPCs for ILC, T2K, Minos,
- FCC

Characterization

" ..
Stations a avogenkc J

JRmeerae + Ongoing R&D for a very low IBF and with a
g good energy resolution (A. Glaenzer)
Synerglum
—
1 3 5
F. Bossu - EICUG meeging July 2020 F. Bossu - EICUG meeging July 2020

SUMMARY

Large area clean rooms
ot A gt

« The EIC project is in the CEA/Irfu roadmap

« Involvement in YR report activities (physics, tracking and electronics), in
LDRD programs and eRD6 recently joined

> WX « Broad interest in many areas:
> \ » Magnets and accelerator elements
’ « Tracking and timing detectors
A 4 5 9 9
Robotized test bench for ASIC MPGD workshop

D S

« ASICs and readout electronics
« Large facilities at Saclay for magnets and detectors production

« Interest in participation to whole systems development: detectors
together with the readout electronics

« Open to collaborate in international consortia

F. Bossil - EICUG meeging July 2020 _ F. Bossil - EICUG meeging July 2020

EQOI presentations : https://indico.bnl.gov/event/7352/timetable




Ultra-peripheral collision (UPC)

resolution and granularity

Useful for spin physics as well

xperiment at the LHC, CERN

0.2

0.1

Pb (p) Pb (5) porsccmeness sy cur

q Vector

meson
Y b Py >3.3GeV
— No additional
b>2R 2 q = p,*:0.1-1G

gg 29
/'/—\\
p (Pb) p (Pb)
. . PbPb 0.38 nb ' (5.02 TeV)

Photo-production of VM, photon and dijet § 075 oS Py |p T
* Most probes go forward Y Ty pEbe AIPFPRE
/\/\ % 0.6; — Reco RAPGAP MC 01’2< 25 GeV ]
* Can be directly extended in the EIC < st Pr>Q -
* Need trackers and calorimeters with high 04F E
03® .

International network established for hardware
development and analysis

—IIII|IIII|
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Other interesting HI observables

Collective moment of particles in A+A, p+A and p+p

¢~

Initial geometry

Disassociation of quarkonia by deconfined system

What is the collective motion in
the very small system in e+A?

CMS PbPb: see PRL 109, 222301 (2012) for details

1/<r> [fm]
Y(1S)

6001 expected if there
were no sequential ]
melting

vations

N
=1
S

—r—n—‘—:iu..uuu..‘u T

Y(28)

' Nuclear modification by cold
nuclear matter

Number of obser

¢

PR | L]
10.5

P 4 n
9.5 10
Mass of particle (GeV)

Jet quenching

nucleus

& Energy loss and modification of
¥ constituent of jet by cold
nuclear matter
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Proton spectrometer studiedy by RIKEN

* GPD measurement Taken from Goto’s slides
* Normalization (low p;or |t| coverage)
* Slope and shape (high p;or |t| coverage)
* Veto of nuclear breakup events in e+A
» for proton detection, with ZDC for neutron detection
* |sotope tagging
e with particle ID

e BO sensors and Roman pots at eRHIC
* +1.3 GeV/c p;for 275 GeV proton (Roman pot)

eRHIC IR Layout 2 shown by Jentsch
I L
1507 Central Low E Detectors S
L — Detector p/po=40% | T
i pt=1.3 GeV/c
’é\ 100 Forward 10 sigma > L7 pLva theta
) Spectrometer g g r
> ; - RP | BOsensors 0
g ol | gmz; = 275 GeV 100 GeV .
8 Ve £
S I Roman pot¢ 1 2 3 300
T t 1 + o 0.8
o Neutrog/_l?‘engreagtor 18 pT i I
|l w F 06 200
1<

©
<
=

I N S W N A W
8 10 12 14 16 18 20
Scattering Angle, 6 [mrad]

19
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Summary

2-3T Solenoid

A

cold nuclear
matter

Solenoid

EM-Calorimeter

Dual Radiator RICH

Aerogel RICH / DIRC/ HR-ToF

< 2.5m 4.5m > Tracking

OOmEfOm

Vertex Tracking

* EIC is a great opportunity for new physics in our division
* Can be connected to (most of) your research areas
* Eol to be inclusive and abstract (yet must be clear!)
* Contribution for hardware development in any scope is essential
* Forward calorimeter is chosen as a candidate among heavy ion colleagues
* We are in a good position to consider Dual-Readout technology
* Deadline is Nov. 1st

* Any input will be very useful

12



Round table discussion

Expression of Interest =H|

* Physics interest 2 hardware 24 XA}
* Calorimeter, tracker and what else?
7|M0|1 =EXOl EIC =H|

e
i

D= Ao el o &= Q= YEHE 1Y
* QGP, spin, hadron, weak running coupling, etc
- 4&7| R&DO| 2ot oA =

- 5-CERN ARt SAf3H Zxlo| 1

ol

0x
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