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Outline — — from an experimentalist point of view:

 Motivations and backgrounds
* Analysis detalls

e Results

From a theorist point of view:
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MARATHON Experiment

* Electron Deep Inelastic Scattering on p, D, H3, He3 fixed target @ JLab 11 GeV
o Goal is to measure FS/F; to put constraints on d/u quark distribution ratio at large x

Some Backgrounds about MARATHON
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MARATHON Experiment

* Electron Deep Inelastic Scattering on p, D, H3, He3 fixed target @ JLab 11 GeV
« Goal is to measure FS/F; to put constraints on d, u quark distributions at large x
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MARATHON Experiment

* Electron Deep Inelastic Scattering on p, D, H3, He3 fixed target @ JLab 11 GeV
o Goal is to measure F;’/Fg to put constraints on d, u quark distributions at large x

Some Backgrounds about MARATHON

Over the next 20 years

* Deep inelastic scattering is one of the primary way for PDFs parameterizations
» |ots of experiments are performed to understand the nuclear effects
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MARATHON Experiment

* Electron Deep Inelastic Scattering on p, D, H3, He3 fixed target @ JLab 11 GeV
o Goal is to measure Fg/Fé’ to put constraints on d, u quark distributions at large x

Some Backgrounds about MARATHON

« The idea of using H3 and He3 to extract FS/Fé’ to avoid nuclear model dependence started @ 1999
* The proposal is approved at PAC36 @ 2010
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MARATHON Experiment

* Electron Deep Inelastic Scattering on p, D, H3, He3 fixed target @ JLab 11 GeV
o Goal is to measure FS/F; to put constraints on d, u quark distributions at large x

Some Backgrounds about MARATHON

« The idea of using H3 and He3 to extract Fé’/Fg to avoid nuclear model dependence started @ 1999

* The proposal is approved at PAC36 @ 2010
* Large improvement on d/u with improved nuclear corrections and new high precision HEP data @ 2016
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MARATHON Experiment

SHe SH
Experimental way of extracting F7//F’ é’
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MARATHON Experiment

Experimental way of extracting F7//F’ 5

In order to match the F;/F) extracted from o(*He)/0(3H) to that from o(D)/

o(p) at x =0.31, o(*He)/0(*H) ratio at x = 0.31 had to be normalized by a
multiplicative tfactor of 1.025 £+ 0.007
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MARATHON Experiment

Theoretical way of thinking about MARATHON data

Cross section ratios: 0(3He)/o(3H), o(D)/o(p)

e How much impact is MARATHON data on PDFs and nucleon structure functions
e MARATHON data may help study the 1sovector effect

e [s the normalization on o(3He)/0(*H) necessary?
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A. J. Tropiano, J. J. Ethier, W. Melnitchouk, N. Sato
Phys. Rev. C 99, 035201 (2019)

e Hall C E03-103 He3/D data needs 3% normalization if using KP model to match n/p from other datasets

e Possible 1sospin dependence of the nuclear effect 1s indicated in t

e 3He and 3H are light nuclei, and n/p ratio are very different: 2 and

ne fitting of He3/D data
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https://arxiv.org/search/nucl-th?searchtype=author&query=Tropiano%2C+A+J
https://arxiv.org/search/nucl-th?searchtype=author&query=Ethier%2C+J+J
https://arxiv.org/search/nucl-th?searchtype=author&query=Melnitchouk%2C+W
https://arxiv.org/search/nucl-th?searchtype=author&query=Sato%2C+N

Jefferson Lab Angular Momentum (JAM) Collaboration

A Powerful framework utilizing the development from multiple areas
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JAM and A=3 nuclei
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Offshell corrections
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Offshell corrections
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Offshell corrections
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Offshell corrections

1
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Results

e [t describes the data well
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Fitted
Process Ngw  x°/Ngy  normalization
DIS
MARATHON -°He/*H 2) 0.63 1.007(6)
MARATHON D/p 7 0.95 1.019(4)
JLab E03-103 *He/D 16 0.25 1.006(10)
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Off shell corrections results

e [t indicates an 1sovector nuclear effect
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Conclusions

* A global QC analysis with MARATHON data indicates an isovector EMC effect

* Multiple assumptions are made in the analysis, more experimental data inputs are required to improve
the results confidence

* Experimentalists should pay more attention to the normalization factors: normalization factor is at 1%
level, while theoretical predictions are at few percent level as well. In order to pin down small effect, we
would want to determine the normalization factor better

« Communication between theorists and experimentalists are important, so we can know the underlying
tricks we did in each other’s analysis...
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Data Sets

Kinematic Coverage
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3863 points
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196 points

New MARATHON

data

Christopher Cocuzza



