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Nuclear Dependance
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Cause of the EMC Effect?
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All Nucleons Modified Approach
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All Nucleons Modified Approach

Depend on A
fAG) = PG + G
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All Nucleons Modified Approach
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All Nucleons Modified Approach
s

XfPD () = (1 - 1)%e (1 +ex)es k() = Cio + Cpa (1 = A7%2)
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Nuclear Short-Range Correlations

* Pairs with small
separation

23



Nuclear Short-Range Correlations
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Nuclear Short-Range Correlations

e Pairs with small
separatlon Strength of

* High relative
momentum compared
to kp

e Significant fraction of
the nuclear spectral
function

e Correlated with the
EMC Effect
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Comparing SRCs with the EMC
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Comparing SRCs with the EMC
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Comparing SRCs with the EMC
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Incorporating SRCs
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Inputs of SRC Fit

--: Fixed from Free Proton PDF
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Inputs of SRC Fit

--: Fixed from Free Proton PDF
” Fitted Independent of A
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Inputs of SRC Fit

--: Fixed from Free Proton PDF
” Fitted Independent of A

xfl-p(A)(x) = Copx1(1 — x)2e¥*(1 + e“x)%s

. .: Fitted Dependent on A
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Details of Fit:

Minimize y?

Cut out non-DIS kinematics
Satisfy Sum Rules

Full Theoretical Calculations
DGLAP Evolve PDFs

All PDFs are defined for x € (0,1)
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World Data to Fit:
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Inputs of SRC Fit

--: Fixed from Free Proton PDF
” Fitted Independent of A

xfl-p(A)(x) = Copx1(1 — x)2e¥*(1 + e“x)%s

. .: Fitted Dependent on A
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How Many SRCs do we expect?
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Nuclear Physics Extracted from
Parton Measurements
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Nuclear Physics Extracted from
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Beyond the SRC-EMC Relation

SRC & EMC
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Beyond the SRC-EMC Relation

SRC & EMC
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Beyond the SRC-EMC Relation
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Beyond the SRC-EMC Relation
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Inputs of SRC Fit

--: Fixed from Free Proton PDF
” Fitted Independent of A

xfl-p(A)(x) = Copx1(1 — x)2e¥*(1 + e“x)%s

. .: Fitted Dependent on A
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SRC Percentage

3 10 30 60 100 200
A
#SRC Protons = !



Proton-Neutron Pairs Dominate
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Proton-Neutron Pairs Dominate

Equal number of SRC protons and neutrons.
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Neutron abundance is consistent
with SRC pn-dominance
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Inputs of SRC Fit

--: Fixed from Free Proton PDF
” Fitted Independent of A

xfl-p(A)(x) = Copx1(1 — x)2e¥*(1 + e“x)%s

. .: Fitted Dependent on A
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Nuclear PDF and SRC PDF
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Nuclear PDF and SRC PDF
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Nuclear PDF and SRC PDF

X f,f (x)

0.8 1

0.7\

SRC Fit PB

Traditional Fit Pb Pure SRC

0.0
1073

1072 10t 100

xfdp (x)

0.8 1
0.7 ™.
0.6 1
0.5~
0.4 -
0.3
0.2 1

0.1

SRC Fit PB

Traditional Fit Pb,~7~~,
/ \ Pure SRC

. \
~. / =\ [@df

0.0
1073

1072 10t 100



Structure of SRC Nucleons
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Tagged Experiments Might
Measure this Observable

e~ Beam

SRCp SRCn
Reference FZ 15

E) +F}

Iron

No Data

Constraints

i

Detector

103 102 107 04 06 08 10

0% = 10 Gel/?

Eg. BAND, LAD



Summary

* SRC Parameterization
produces a good fit.
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Summary

* SRC Parameterization
produces a good fit.

* Nuclear physics
extracted from parton
measurements.
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Summary

* SRC Parameterization
produces a good fit.
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Summary

* SRC Parameterization
produces a good fit.

* Nuclear physics

extracted from parton

measurements.

* pn-dominance naturals
emerges from the fit.

e The SRC Structure is

heavily modified.
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Cut out data with non-DIS

Kinematics
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Previous PDF fits

Carbon PDFs (Q =2 GeV)
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Medium Modification and nPDFs
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World Data of Medium Modification
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Spectral Function

Si(k,E) = SMF(k,E) + S3R¢(k, E)
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Original Parametrization

Depend on A
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SRC Measurements
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SRC Measurements

Schmookler Nature (2019)
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Fitting to World Data
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Fit using pn-dominance

e =511 P + BT ) +

20 - o + Bl Go)

Two Fits:
* Let Cf' and C}} vary independently

* Force pn-dominance:
#Protons in SRC = #Neutrons in SRC



Fits Result:
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Enforcing pn-dominance does not
affect the results of the fit.
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Enforcing pn-dominance does not
affect the results of the fit.
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Beyond the SRC-EMC Relation
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All Nucleons Modified Approach
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All Nucleons Modified Approach

Depend on A
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All Nucleons Modified Approach

xfip(A) (x) = coxt(1 —x)2e3*(1 + e“4x)‘s

ck(A) = cpo + cp (1 — ACk2)
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All Nucleons Modified Approach
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All Nucleons Modified Approach

xfip(A) (x) = coxt(1 —x)2e3*(1 + e“4x)‘s
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Incorporating SRCs

Free Nucleons SRC Nucleons

fAGe) = 2 [(1 - c) D) + ARy +
- i ) - G

New Fit:

comes from nCTEQ15 free proton
is fit without A dependence:

xfl.SRCp(x) = Cox“1(1 — x)2e*(1 + e“x)°s

* SRC Abundancies (., .) are fit for each nucleus

. -and' are the isospin symmetric partners to the proton PDFs9
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Fit Result
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SRC Measurements

Schmookler Nature (2019)
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SRC Measurements

Schmookler Nature (2019)
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SRC Measurements

Schmookler Nature (2019)
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SRC Measurements

Schmookler Nature (2019)
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Partons in the Nucleus
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Incorporating SRCs
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