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We have to deal with Deuterium target at large-x
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Bound, off-shell nucleon inside the deuteron ~

p? < my

Structure functions are deformed at large x d
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Is the model for off-shell correction enough flexible?
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Case 1: isospin symmetry
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Results in the CJ fitting framework

Case 2: isospin breaking
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Results in the CJ fitting framework

Case 2: isospin breaking

Compatible n/p
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Results in the CJ fitting framework

Case 2: isospin breaking

Compatible n/p

1
H,(x) ~ EHp(x)

Bias removed

No need of compensation by off-shell

Theory calculation confirmed!
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Results in the CJ fitting framework

After removing the bias 0f(x) ~0
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Results in the CJ fitting framework

After removing the bias 0f(x) ~0

1.5

N Mult p#n
0 Add p#En

1.0 A

Is the nucleon inside the deuterium
almost on-shell?

Need A=3 data to assess flavour
dependence of off-shell function

MARATHON data
Adams, et al., PRL 128 (2022)
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DISCLAIMER: off-shell function parametrized at the structure function level (6F)
and many other differences in the implementation

Fit to A=3 data: 6F (x) ~ 6F,(x) (baseline)
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Only multiplicative HT considered

DISCLAIMER: off-shell function parametrized at the pdf level (5f)
but many differences in the implementation
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Add HT (p=n) as baseline choice

H,, Hy parametrized
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JAM results
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JAM results
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Need more information

We cannot directly compare off-shell function at the pdfs level (Jf)
with the one at the structure function level (6F )

Fop — Fyp
Fyp)

Experimental data differential on the
off-shell proton virtuality p* would
allow us to pin down the off-shell
correction in a more clean way
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To study d/u at large x we need to deal with nuclear effects

We identify a source of theoretical bias in the choice of the
implementation of HT, which is correlated to off-shell corrections of

The results in the CJ framework are in agreement with our expectations:
the bias is removed when we assume isospin breaking for HT

We obtained an off-shell correction df compatible with 0

AKP extraction does not find significant differences between HT models,
but many differences in the numerical implementations wrt C]J

JAM A=3 fit not in agreement with AKP. Average result compatible with CJ
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Off-shell table

iIsospin Symmetric Non symmetric
higher-twist

0 Mult p#n
00 Add p#n

Multiplicative

Additive




Higher-Twist table

iIsospin Symmetric Non symmetric
higher-twist
H = Fy n(x, Q) Hypux () SH = Fo N (7, Q*)0 Hypuie (%)
0 Mult p=n i Mult p
T . . Add p=n “*1 mmm Mult n
Multiplicative e Addp
| Add n
E 0.00 E 0.00
s A
Additive I -
0.0 0.2 0.4 - 0.6 0.8 1.0 . . . x . . .
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Some implementation differences

(x-8ulseaoul) suorIaII0)

shadowing

smearing

pi-cloud

T™C

HT

HT(x)

off-shell

df(x)

pi thresh.

Theoretical choices

KP

yes

Paris
yes

GP
0(Q4)?

H (p=n
??7)

7?

O(p2-M2)

factorized

yes

—p-

AKP

yes (which
one?)

AV18

yes

GP O(Q4)??

H (p=n)

5 pt. spline

O(p2-M2)

polyn. 2nd/3rd

yes

Qs

MST x<0.1

AV18 x>0.1

GP approx.

C (p=n)

parametrized

O(p2-M2)

factorized + sum

rule

AKP-like

(same)

(same)

(same)

H&C, p=n&
p!=n

parametrized

(same)

polyn. 2nd/3rd



