I - Massachusetts
Institute of
Technology

Isospin Dependence of the EMC Effect
and Short-Range Correlations

Barak Schmookler

MIT

06/20/18 Users Group Meeting 1



Deep Inelastic Scattering and the EMC
Effect
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The EMC Effect: Universal Nuclear
Effect
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The EMC Effect:(Universal
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The EMC Effect: Universa@cle@

Effect
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The EMC Effect: Universal Nuclear
Effect

12 LI o I DL 1 1.2 7
- = o }  E03103 Norm. (1.6%) I
1'0 L -dﬂ*ﬂf‘ ________ | - ;W;} _____ j_ - 11 £ SLAC Norm. (1.2%) I,.'f
Wbl L T J
j‘g Oﬂ %  SLAC Norm. (1.2%)
2 o Hen et aI Rev Mod. Phys. 89, 045002 (2017) g
1'0'-__-&-"{‘:___-1__ _r_ﬁ-' _______ _1"*1_*? _ *4/'{’
- Ca “ok [ Feo %% .t 0.9+ S
0.8 1 | 1 | 1 | L ] 1.2} : L
’ 1 | ! ! E03103 Norm. (1.5%) j
i 4 ¢ 11 F % SLAC Norm. (2.4%) _'_.*;:
1.o~——‘++h;————}——*—1wﬁ —————— $r o Y
- + "!. - .“-‘ + - % 1 -._-I*"‘"!"i'r--'l'-:.._*’___‘_f/r(u
0.8-A9 "o L Au Yo — L Frrr— 1
i | | | 1 ] | ] ulg-_ ..+tq_.';|'
0 0.4 08 0 0.4 0.8

L 1 1
02 03 04 05 06 OT7T 08 09

x -~
J. Gomez et al., Phys. Rev. D 49, 4348 (1994). ). Seely et al., Phys. Rev. Lett. 103, 202301 (2009)
06/20/18 Users Group Meeting 6



Study (e,e') Data from the CLASG
Detector at JLab
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Kinematic Coverage and Event
Selection
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Uncertainties Cross-Section Ratios

Source

Point-to-point (%)

Normalization (%)

Beam Charge/ Time-
Dependent Instabilities

1.0

Target Thickness and Cuts

142 —1.58

Acceptance Corrections

Radiative Corrections

0.5

Coulomb Corrections

0.1

Bin-Centering Corrections

0.5

Total

0.78

1.81 - 1.94
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Our New EMC Effect Measurements
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Slopes are Stable to Kinematic Cut
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Observed EMC-SRC Correlation
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Observed Isospin Dependence to SRC
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Our New SRC a_(A/d) Measurements
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Bound
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‘quasi Free’ + Moaodified SRCs
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Bound
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= ‘quasi Free’ + Modified SRCs
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Bound
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Bound = ‘quasi Free’ + Modified SRCs

! 1 )

Ff = ZEP +NF} + nfrdAEF + AF})

AF3 = F3'* — F3'

Not Well Constrained
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Bound = ‘quasi Free’ + Modified SRCs
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Universal???
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Everything is Known
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[F5'/A]/[Fy /2]

Universal EMC Modification Function
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Universal EMC Modification Function
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Focus on Neutron-Rich Nuclel
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Form New Per-Neutron (Proton) Quantities

Per-Neutron Quantities:

A

Per-Proton Quantities:

A
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Per-Neutron (Proton) Ratios: What Does
Our Model Predict?
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Per-Neutron (Proton) Ratios: What Does
Our Model Predict?
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a’,(A/d)
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a’,(A/d)
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Thank You !
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