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Assumption

Structure functions should scale

AFA
2 = ZF p

2 + (A− Z )F n
2

Reduction in cross section ratio:
F Fe
2 /FD2
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SLAC E139

Systematic study light and heavy
nuclei

A dependence
Q2 dependence
Density dependence
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JLab: E03-103

Precision measurement of light
nuclei
9Be does not follow the scaled
nuclear density trend

Local density rather than average
density effect? J. Seely et al., Phys. Rev. Lett. 103,

(2009)
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SRCs
Binding + Offshell corrections

??
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MARATHON Experiment

Data collection: Jan. - April 2018

1 3He, 3H, 2H, 1H targets

2 LHRS and RHRS used to detect scattered electrons

3 Beam energy: 10.59 GeV

4 Beam Current: 25 µA
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Electron Identification
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Systematic Corrections

Target density
3H decay: Half life 4500 ± 8 days

3H →3He + e− + ν̄

Charge symmetric background

Radiative Correction

Coulomb Correction

Target endcaps

Caption
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EMC-type ratios

R(3He) =
F 2

3He

2F 2
p + F 2

n

R(3H) =
F 2

3H

F 2
p + 2F 2

n

R∗ =
R(3He)

R(3H)

From the ratio of experimental cross sections

F n
2

F p
2

=
2R∗ − σ3He/σ3H

2σ3He/σ3H − 2R∗

where 2R∗ is from a reliable theoretical model ⇒ Kulagin and Petti
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σd/σp data at low x

F n
2 /F

p
2

Extracted from Marathon data
σd/σp and σh/σt

F n
2 /F

p
2 at x=0.31

Used for normalization

Nuclear corrections expected to
contribute negligibly
σh/ σt normalized by 1.025
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EMC Effect Results

3He/2H ratio normalized by 1.021
3H/2H ratio normalized by 0.996

Isoscalar Correction
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EMC Effect

Marathon 3He EMC effect normalized by a factor of 1.021

Draft publication being prepared
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EMC Effect: Slope

Normalization will not effect on the magnitude of EMC slopes
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Summary and Outlook

Marathon publication on F n
2 /F

p
2

D. Abrams et al. Phys. Rev. Lett. 128 (2022)

Draft of 3H and 3He EMC results currently being circulated

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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