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MARATHON

MeAsurement of F n
2 /F

p
2 , d/u RAtios and A = 3 EMC Effect in Deep

Inelastic Electron Scattering off the Tritium and Helium MirrOr Nuclei.

Lightest and simplest mirror system
I Number of protons in 3H =

neutrons in 3He

Differences in the nuclear effects are
small

Improve the current measurement
and understanding of F n

2 /F
p
2 ratio

Restrict the assumptions and
parameters made in the model
calculations of the down to up
quark distribution ratio
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Deep Inelastic Scattering (DIS)

Q2 ≡ 4EE ′sin2 θ2

XBj = Q2

2νM

σeN = α2

eE2sin4( θ
2
)
[F2
ν cos

2 θ
2+ 2F1

M sin2 θ2 ]

W 2 = 2Mν + M2 − Q2

W 2 > 4→ DIS
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EMC Effect

SLAC experiment E139 [J. Gomez et al., 1994] .
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EMC Effect
JLab experiment E03103

[J.Seely, A. Daniel et al]

EMC as a function of Nuclear Density.
[J.Seely, A. Daniel et al]

Scaled by (A−1)
A
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CEBAF

The Continuous Electron Beam Accelerator Facility (CEBAF) at Thomas
Jefferson Accelerator Facility.
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Hall A & The HRSs
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MARATHON Systematic Studies

Systematics: 3H Decay

3H →3 He

τ(3H) = 4500± 8days

c =
η3He

ηtot

σ3H =
( σtot
σ3He

)( 1

1− c

)
−
( 1

1− c

)

Beta Decay Helium Fraction
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Systematics: Endcaps
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Extract ratio of the normalized yield from the gas cell to that of the
empty cell
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Systematics: Density Fluctuations

[S.N.Santiestebana et. al]
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MARATHON Systematic Studies

Charge Symmetric back ground

γ decay into an e+e− pairs

Pair produced − by detecting e+

Extraction based on fit to
Exponential function

Pair Production

Tritium positron contamination. Credit: Tong Su

Jason Bane (UTK) EFB24 2 September 2019 13 / 23



MARATHON Results

Ratio of Yields
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Extracting F2 ratio
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Extracting F2 ratio
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MARATHON Extraction with Model

F n
2

F p
2

for D/p and 3H/3He
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MARATHON Extraction with Model

EMC Effect

3H normalized by -0.4%
3He normalized by 2.4%

Isoscalar corrections from MARATHON Fn(n/p)
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Thank you!!

MARATHON students

Tritium collaboration

Hall A Collaboration

Nadia Fomin and Doug Higinbotham

DOE and JSA
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The JLab MARATHON Tritium Collaboration
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The JLab MARATHON Tritium Collaboration
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