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Isospin Dependence

Momentum Distributions
from Monte Carlo Simulations
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R. Schiavilla, et al, PRL 98 132501 (2007)

Isospin T (0,1) for the nucleon-
hucleon system.

Isospin singlet: T=0
h-p pairs
Isospin Triple: T=1
p-p (Tz=1), n-p (Tz=0) and (Tz=-1)

The nucleon-nucleon interaction

strongly depends on the isospin
channels.




SRC Measurements

a) Exclusive Measurements

Outgoing
electron

Ale, €'pp)
A(e, e'pn)
A(e,e'nn)

Nucleon

Nucleon

Detector

Detector

Pros:
Studies of the isospin
dependence of the nucleon-
bairs.

Cons:
Very sensitive to the Final
State Interactions FSI.




What did we learn from exclusive measurements?
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Structure of 12C:
80% mean field nucleons
207 SRC pairs
907 np -SRC pairs
5% pp and nn SRC pairs each.

Subedi et al. , 2008
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I. Korover, et al., Phys. Rev. Lett. 113 (2014) 022501.

Can we confirm the measurements with other
type of setup?

[ #pn

B # -

B P ‘He(e,e'pn)

- +‘? D *He(e,e'p)

; #pp *He(e,e'pp)/2

:_ #p 4He(e,e'p) Single nucleons
- n-p n-n
e P Q#‘H *

3 H#pp _

- %

= P ‘He(e,e'pp)/2

- “He(e,e'pn)

n-p pairs are dominant in the 2N-SRC,
in agreement with the theoretical
predictions.

n-p pairs form the 90% of the 2N-SRC.




b) Inclusive Measurements

Pro:
Not sensitive to FSI.

Detector

Outgoing
electron

Cons.
Not direct access to the
Nucleon final states of the

/ nucleons.
Beam




What did we have learn from inelastic measurements?

Hall C

N. Fomin et al., Phys. Rev. Lett. 108, 092502 (2012)
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Plateaus!

Confirmed for 2N-SRC.

And Plateaus means...

the deuteron

| 5 2N-SRC: the momentum distributions of the different
ST < # nuclei should be similar to the momentum distribution of

—)

(0/A4)/(ep/2)




The z>1 (*He/°H) experimen’r:
Measurement of the isospin dependence of
2 and 3 nucleons short range correlations

E12-11-112

Spokesperson: P. Solvighon, |. Arrington, D. B. Day, D. Higinbotham

Inclusive
Belongs to the

tritium collaboration group.

Measurement

SHe SH

2 Protons 1 Proton
1 neutron 2 neutrons

Inclusive measurements to study isospin dependence using the targets isospin structure.
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Experiment Goals (1)

Measure the 2N-SRC Isospin l<x<?2
dependence

using the cross-sections ratios

Expectation]| values

2N-SRC 2N-SRC
Isospin independent n-p pairs dominance

4+ Measure 3He/3H ratio in 2N-SRC region with 1.5% precision
Extract R(T=1/T=0) with uncertainty of 3.8%

Planned for
fall 2018.
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Experiment Goals (2)

3N-SRC
Measurements

2 < x <3

using the cross-sections ratios

~

Linear Configuration

-0

— )

3 = P1 + P2
P P p)

-
\_
Planned for

fall 2018.

Momentum Configurations

a Star Configuration A

3N-SRC Isospin independent



Experiment Goals (3)

Quaslelastic Data
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extraction at low
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J. Lachniet et al. (CLAS), Phys. Rev. Lett. 102, 192001 (2009).

Data already takenl!
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Projected Kinematics (Proposal)

Kinematic coverage of the E12-11-112
experiment

e o : Main physics of the experiment will be
S q taken in fall 2018
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Tritium Experiments

E12-17-003

E12-14-011



Tritium Experimenfsﬂl _
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End of the Run?
Not for us yef..




4 days on the floor!

Spring 2018

TOC network failure.

Failure:
05/02/2018 at 16:45 pm

Recovery and moving back to tritium:
05/03/2018 at 23:30 pm
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Target Density Study

All targets! Helium and tritium checks

Commissioning 2017:
LHRS at 17.005 degrees
First pass beam

Spring Data:
LHRS at 21.778 degrees
First pass beam
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Normalized Yield

Target Density Study
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Target Density Study
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Commissioning 2017
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Spring Data
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Analysisin || Planned for
Progress! | the fall
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Quasielastic Data... P ¢ 2N/3N SRC

Al 9
s “ » 4
N 4
Y o v
. [
) 5
) o
) !
\ Q
J ¢
. R
. ‘ ‘
YA .
) .
p.
\ “L - = gy b A £ sl = o N —
-y = -, 'S N g e ~ _ - = P S ~_ = < =

Py >~ acpr - PP = a e e o s

22



In the mean time...

Let's enjoy to be part of the tritium family!
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In the mean time..
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Requirements for the SRC experiments

dbeuterium Kinematics

b
A
10 (}eV2
: Fermi
Momentum
1 0.5 G{eV‘
()] 0.5 1 1.5
X

L. Frankfurt, M. Sargsian, M.
Strikman, Int. J. Mod. Phys. A23
(2008) 29913055.
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2N-SRC Projected results

= T=0 dominance
b — = 150spin independence
C ® 170°(148<Q’<158)
18 F B 190°(175<Q'<1.88)
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P. Solvignon, J. Arrington, D. Day,
D. Higinbotham, JLab Experiment
Proposal E12-11-112.
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