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‘Title: Measurement of the F*/ %, d/u Ratios and 4=3 EMC Effect in Deep Inclastic Electron Scattering
Off the Tritium and Helium Mirror nuclei

Spokespersons: J. Gomez, R.J. Holt, G. G. Petratos (Contact), R. Ransome

Motivation:

roposes to carry outa p of the ratio of F*y/ F®;
at deep inclastic kinematics (x=02 to 0.83) using tritium and helium mirror nuclei to reduce
uncertainties due to nuclear effects. The ratio of d/u at medium and large x values will be extracted from
the data to test various model predictions of this ratio at large x. Furthermore, the 4=3 EMC effect will be
studied with measurements off helium and tritium at the same kinematics to allow for more stringent tests
of various theoretical calculations of the EMC effect. This is one of the flagship experiments driving the
original scientific case for the 12-GeV energy upgrade of CEBAF.
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Motivation
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Isospin Symmetry

FP = x [g(u+u)+;(d+d)+;(s+s)]
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Motivation
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EMC Effect

Assumption
Structure functions should scale
AFS = ZFP + (A— Z)F}

Reduction in cross section ratio:
Fe D»
Fy¢/F,
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EMC Effect
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EMC Effect
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EMC Effect
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MARATHON Experiment

Data collection: Jan. - April 2018
@ 3He, 3H, 2H, 'H targets
@ LHRS and RHRS used to detect scattered electrons
© Beam energy: 10.59 GeV
@ Beam Current: 25 pA
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MARATHON Kinematic Coverage
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Electron Identification

PID Cut
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Systematic Corrections

o Target density oy — e gt e e
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Systematic Corrections

Target density

3H decay: Half life 4500 + 8 days
o 3H He+e + 7
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PHYSICAL REVIEW LETTERS 128, 132003 (2022)

Measurement of the Nucleon F3/F, Structure Function Ratio by the Jefferson Lab
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F?/F> Extraction

EMC-type ratios

R(*He) = e R(*H) = Fi
2F2 + F2 Fz +2F2
. _ R(He)
"~ R(3H)

From the ratio of experimental cross sections

F2n . 2R* — O'3He/O'3H

FY  203p./osy — 2R*

where 2R* is from a reliable theoretical model = Kulagin and Petti
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FJ'/FP Results

@ 04/0p data at low x
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FJ'/FP Results

@ 04/0p data at low x &

Solid Circles : MARATHON - E=10.6 GeV'
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D. Abrams et al. Phys. Rev. Lett. 128 (2022)
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FJ'/FP Results

@ 04/0p data at low x
o FJ/FY
o Extracted from Marathon data
e 04/0p and on/o
° F2”/F2p at x=0.31
e Used for normalization
e Nuclear corrections expected to
contribute negligibly
e on/ o normalized by 1.025

Solid Circles : MARATHON - E=10.6 GeV'
Open symbols : SLAC - E=10.0-13.3 GeV'
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D. Abrams et al. Phys. Rev. Lett. 128 (2022)
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FJ'/FP Results

Solid data points : JLab MARATHON

n P o./oy
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o Extracted from Marathon data LA

Solid curves : Kulagin and Petti

o
e 04/0p and on/o » FrEp
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. . Short-dashed-curve band : Accardi et al. [63]
e Used for normalization p + p o
Bjorken x

e Nuclear corrections expected to
contribute negligibly

. D. Abrams et al. Phys. Rev. Lett. 128 (2022
e on/ o normalized by 1.025 Y (2022)
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EMC Effect Results

1 F;
o 3He/2H ratio normalized by 1.021 . 21+ )
o 3H/2H ratio normalized by 0.996 T Lz 4+ (A- z)%g)
@ lsoscalar Correction
o Z#A

o Correction depends on FJ'/Ff

18



MARATHON Results

EMC Effect Results

@ 3He/?H ratio normalized by 1.021
@ 3H/?H ratio normalized by 0.996
@ Isoscalar Correction

o Z#£A

o Correction depends on FJ'/FY

Isoscalar correction to 3H/2H
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EMC Effect
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e Marathon 3He EMC effect normalized by a factor of 1.021
e Draft publication being prepared
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EMC Effect: Slope
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Normalization will not effect on the magnitude of EMC slopes
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Summary and Outlook

e Marathon publication on FJ'/F}
o D. Abrams et al. Phys. Rev. Lett. 128 (2022)

o Draft of 3H and 3He EMC results currently being circulated
o Anticipate submitting for publication soon (months timescale)

@ Thank you to the Hall A staff, technicians, and users for supporting the
experiment
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