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« Cémpact:
e Affordable as a 2"d detector for IR8

* Magnet no larger than necessary

* Investment in key technologies

* Compatible with £4.5 meter IP detector space:

Inner components of
* Optimize luminosity and forward acceptance CORE in SketchUp

* Tracking and PID based on
“Generic Detector R&D for an EIC” program 2011-2021

* Low technical risk
* Integrated with secondary focus optics of IR8

* A high performance detector capable of realizing the full EIC physics program
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COmpact detectoR for Eic (CORE)
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* All Si Tracker (MAPS) Zum

* Barrel High Performance DIRC (e/m/K/p)
« >30m/Kupto b GeV/c, =220 upto 8 GeV/c
 Simulations in process to evaluate thinning bars (from 17 to 10 mm) to enhance performance at large [7]

e EMCadl

* PbWOQ, in full electron hemisphere ~ 1%@ all 691—/"
=
* W-Shashlik in ion hemisphere ~ 2%69 2* @%
* Dual RICH 1.7<1n<4.0 /
* m/K/p separation > 30 from 1 to 50 GeV/c CHyde, PSQ-I Zuss :
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https://eic.jlab.org/core/

= CORE Proto-Collaboration

* Allare Welcomel!
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Kansas University (KU)
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University of Connecticut (UConn)

University of Hawaii (UH)
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Working Group Conveners

* |Inclusive:

* Semi-Inclusive:

Spain

e Exclusive:

* Jets
 TBD
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THE TOOLS OF DIS

* Basic Variables: Q%, x,;
* 05(Q?)/m <0.5 for Q2> 1 GeV?
* Transverse spatial resolution

b ~ 1/[Q?]'/2

* Longitudinal coherence length (target rest-
frame)
of virtual photon A = 1 /(2Mx))
* x<0.1 & A=1fm

* x<<0.1=>» coherent probe of distances greater

than average NN spacing in a nucleus
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NUCLEAR DYNAMICS PROBED BY DIS:

e X, < 0.05: “SHADOWING”

* COHERENT DIFFRACTIVE SCATTERING FROM =

* INTERFERENCE IS DESTRUCTIVE BY VIRTUE OF
ANTISYMMETRY

* NN PAIR MUST BE BACK-TO-BACK
« TRANSVERSE RESOLUTION 1/Q2 POST-SEL
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NUCLEAR DYNAMICS PR

* xp; = 0.1: “Anti-Shadowing”
* g(x) + q(x) enhanced (DIS)

* No q(x) enhancement seen in Drell-Yan.

* Hard Core of NN-interaction from g-g-
exchange?

* Predictions of gluon anti-shadowing
enhancement

* Open Charm Production

* High precision Si Vertex Tracker for h

flavor tagging

|
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- DIS IS JUST THE BEGINNING

* For fixed DIS (e,e’) kinematics (Q?, Xg;), observables include
* Jets
* SIDIS
* Diffraction

* Deeply Virtual Exclusive Scattering (DVES)

* All are tools for probing Quark and Gluon Structure of Nucleons and Nuclei
* Coherent nuclear DVCS

* Double tagging Diffractive DIS

CHyde, PSQ-II 22-July-2021
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__COHERENT DVCS ON ,+ ' \)N/W: \}—\M

“  NUCLEI AT LOW X P DvCS Bethe-Heitler

S

* Probe samples long-range correlations of quarks and gluons over multiple nucleons.

« What is the transverse spatial distribution of these correlations? |_Fourier-Bessel Charge Form Factors |

Form Factor
—1c
—_— 160
4BCa
—_— 208Pb
*He
.--.G

E,p

* Nucleon slowly grows transversely at low x,

* Nucleus is optically thick only at the center.

 Next slide:
e Resolution of CORE for nuclear DVCS

* Necessary complement to Deep-¢, Deep-] /¥ 1; """"" v """" N

* DVCS relies on high resolution EMCal 10"-;— N T
102
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’ \{ AJ'AJ-Ger)Z h_DeltaPerp_err
\/CO ERENT DVCS e

ON NUCLE|

Std Dev (l).04028

CORE
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" REAL & IMAGINARY PARTS OF THE COMPTON

~

AMPLITUDE

* Im[A]
* Single spin asymmetries
* Re[A]
* Double spin asymmetries
* Beam charge (e*/e”) asymmetry
* s-dependence of the cross section (Generalized Rosenbluth Separation)
e M. Defurne et al., NATURE COMMUN. 8 (2017) 1, 1408
* B. Kriesten and S. Liuti, ArXiv.org/2011.04484
* Need an EIC program over full energy range!
CHyde, PSQ-I 22-July-2021

d \/ ] o

~

11



NUCLEAR INITIAL AND FINAL STATES IN
DIFFRACTIVE DIS.

* INCOHERENT DIFFRACTION: A CLEAN PROBE OF MULTI-NUCLEON DYNAMICS.

* RAPIDIDY GAP:
ONLY LOW-ENERGY NN, NNN... FSI e(k)

e(k)
* EVENT-BY-EVENT INITIAL & §Y*(Q)
FINAL STATE:

> Color-neutral
B }x b < ]/[Q2]7/2
e ELLIPTICAL SOURCE No ESI!
> 2 NUCLEONS Xpit
p(p) p(p’)
+< ) ( ) Interference:
active /spectator in

NN pair

€< J/(2x;M) —>

S | /e
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" “A'COMMENT ON FAR-FORWARD DETECTION

* Preliminary IR-8 Downstream lon Optics
*..Secondary Focus at ~45 m

* Spectators in light nuclei / evaporation

residues in heavy nuclei
* Magnetic Rigidity K = Momentum /Charge

* Consider *He and °H daughters from “He
* P(*He) = 2 Py, rigidity P,

* P(*He) ~ = (2Py), rigidity = (3/4) P
* P(*H) ~ = (2P,), rigidity = (3/2) P, > P

* Need trackers on both sides of the beam line

[25,35]m and at Roman Pot location 45m
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"~ MY PERSONAL TAKE-AWAY FROM THIS WORKSHOP

S

* FAMOUS QUOTE OF YURI DOKSHITZER

* “FOLKS, WE NEED TO STOP “TESTING” QCD AND START UNDERSTANDING IT”,
ICHEP 1998, VANCOUVER, BC , CONFERENCE SUMMARY TALK

* After listening to many fascinating talks, this workshop reinforces my strong
impression that we have only just begun to understand the potential of the EIC to

reveal the nature of QCD.

* The physics program and detector performance must be considered very broadly
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