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Two components of Color Transparency

(1) Formation of small size color neutral configurations (PLC)

- Feynman Mechanism
- Q2 are not large enough for PLC formation

(2) Evolution (Expansion) of PLCs to Normal Hadrons

- Rafe of expansion
bow fast instanfaneous ?




CT Observables

- Diminished Interaction of PLC in the Nuclear Environment

- (current) Diminished absorption of PLC in the nuclear medium

- (=) Diminished cross section dominated by PLC-Nucleon Rescattering

- Reaction Processes Studied so Far Focused on Observing
Diminished Absorption with Increase of Q2(current)

- Aleep)X, Aleem)X, Ale e'p)X

- Problem is in dealing with nuclei A>4

- Suggestion is to study Diminished Cross Section (

- In d(e,e’p)n reaction dominated by Final State Interaction

- Advanfage is in dealing with deuteron




CT Subprocesses

Quasi-Elastic Exclusive Processes

- (current) ep->ep, eN-> epN, ep-> enN

- (=) Deep Inelastic eN-> eX

- (=) Deep Inelastic eN-> e, meson,X,.. hadronization




Theory of Deuteron Electro-disintegration at large Q2

Considering a reaction e + d — 6/ —+ P +n

One of the nucleon (p) takes almost all the transferred
momentum and the other is recoil
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In high momentum tfransfer limit:
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Theory of High Energy eA Scattering:

High Energy Approximations:

q] = g3 ~pr3s > p~ Mn
Q? > few GeV?
| Both for QE/DIS

- Emergence of the small parameter
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Emergence of “effective” theory
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In high momentum transfer limit: Q> 1-2 GeV?
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Some Results: e +d — e/

micro-detector
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Some Results:e+d — ¢

micro-detector
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Some Results:
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Probing Short Distance Structure
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Impossibility to Probe Deuteron at Small Distances at low Q2
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Probing Deuteron at Small Distances at large Q2

M.Sargsian, PRC 2010
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Some Results:

/
e+d—e + pt+n Probing Rescattering:

Double Scattering as a tool to study
Color Transparency

Larger momentum of spectator nucleon chooses
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e+d— € +p+n CTinDouble Scattering N
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Experimental Status of Double Scattering ¢+{—¢ +p+n . o :
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Rate Estimates

Electrons: SHMS

Protons: HMS

Target: 10cm liquid D

Beam current: 50uA

Rates estimated with SIMC using PWIA including radiation
Standard acceptance cuts

Electrons:
Orar < £50 Orar < +£0.25 —8 <9 < 4.

Orar < 160 ¢rar < £0.25 —10 < 4§ < 10.

Protons:



- - " " r n (% Events ime (h
85 0.2

3.75 4.25 0.15 0.25 55 2571.9 5 400 :
3.75 4.25 0.35 0.45 55 85 73.8 5 400 5.4
4.75 5.25 0.15 0.25 55 85 997.0 5 400 0.4
4.75 5.25 0.35 0.45 55 85 25.6 5 400 15.6
5.75 6.25 0.15 0.25 55 85 389.8 5 400 1.0
5.75 6.25 0.35 0.45 55 85 9.5 5 400 42.0
6.75 7.25 0.15 0.25 55 85 152.0 5 400 2.6
6.75 7.25 0.35 0.45 55 85 3.7 6 278 75.0
7.75 8.25 0.15 0.25 55 85 61.9 6 278 4.5
7.75 8.25 0.35 0.45 55 85 1.6 7 204 129.4
8.75 9.25 0.15 0.25 55 85 27.2 7 204 7.5
8.75 9.25 0.35 0.45 55 85 0.7 7 204 291.3
9.5 10.5 0.15 0.25 55 85 23.1 10 100 4.3
9.5 10.5 0.35 0.45 55 85 0.6 10 100 156.6
Total (hours) 735.8

Total
(days) 30.7



Extension to DIS:

Christian Weise, Talk
Wim Cosyn, Talk

Distinguish Between PLC and Feynman mechanisms

before afeer before after
Ns Ni Ns N N N; N N;
(@) (b)

PLC Feynman

micro-detector




/
Extension to DIS: ct+d—e +ps+ X

W.Cosyn & M.Sargsian, PRC 2011
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Hadronization Studies in e+d—=¢e¢+X+p, DIS:

fx = 010t (QR)(i +a(QR) P
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Some Outlook

- Deuteron can present as a micro-detector for probing
structure of produced baryons through the rescattering
off the spectator nucleon

- By selecting larger momentum of spectator one can control
distances at which PLC evolves (if it is produced)

- Tagged processes with the Deuteron, may potentially present
a new venue for CT and Hadronization processes.

- In addition 0 e +d — ¢’ + X 4+ . one can also consider ¢+ d — ¢ + X + meson + N,

to probe the hadronization of meson through meson-N, rescattering



