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PDFs at the EIC
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Impact of EIC on HERAP3DF
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» ‘DIS-only’ fits

» Using xFitter framework

(xg + dxg)/x
(xS + 3xS)IxS

5
o050 O
IR R RRRARRRIRRARRRRK

> HERA data have limited B s
high-x sensitivity due to L
kinematic correlation 0

between x,Q2 and 1/Q4

factor in cross section

|
=

» Fractional total .
uncertainties w/wo EIC ¢¢ HERAPDF2.0 NNLO
data along with HERA

-
N
I

-t
44, HERAPDF2.0 NNLO
3N HERA + EIC

1.05

0707026267626 %%% % %%

D
R
009

&

*
)
)

)
)

T
N
OO
R
OO

)
Q)
)
O

(xg + dxg)/xg
(xS + 6xS)IxS
S
NN

)
’0

&

$J
X
&
5
&
%
o)
&

)

» Linear x scale

\J
&
eRR2
XXX
2%
2%
0%
25

&
&
&
&

2

PS

&0

.

.

oY

)
)
)
)
&

—r
—

%
oS

CRBOSSR?

¥
‘0
*,

)
Q)
)
*
.0 0.0
O

O
@
)
&

&
&
be
&
&
%

‘e
O
O

)

°,

¢

:’:
)

0’0

Q)
%0000
OOOOOOOOL)

» EIC data will bring I i
significant reduction in 0.95- o9
uncertainties for all I [

MR R ETT] B S S ETT] S e T | MR EETT] B S E W R TTT] S aw T By

parton species at large x 107 103 102 10" 1 10°* 10° 10°2 10" 1

S
QD
SRS
- ".0.0‘0’0
OO0
OO &

K/
0‘0000 OO0

0267020202670 % %%

)

N

0%0%6%0%0%0%6%6 % %%
0%6%6%6%6%%6%% %% %

>
RS
%

&

NN
>
OO
00
)

O

%

%

DS
O
)
)

D



https://www.xfitter.org/xFitter/
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Impact of EIC on MSHT20
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Impact of EIC on MSHT20
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» Largest effect on the gluon-gluon luminosity

» This reflects the reduction in the gluon uncertainties across a range of x values
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Nuclear PDFs

» EIC will have revolutionary impact on eA
phase space - most promising environment
to observe novel low x effects!

> Studies performed in xFitter framework to
assess sensifivity of EIC relative to EPPS21
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» Factor ~2 improvement at x ~ 0.1
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» Very substantial improvement in newly accessed low-x region

» Similar compelling improvements for quarks at low-x in particular
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Summary

General Purpose Detectors at the EIC may provide transformational input to
collinear PDFs with wide-ranging impact

Precision on all proton PDF species from an experimentally and theoretically
cleaner DIS-only extraction

Key to optimising sensitivity to new BSM physics near to kinematic limit at the
LHC and elsewhere

eA measurements in the low x region for the first time
Nuclear PDFs (especially gluon) in the low x region

Key to EIC physics programme of exploring new strong interaction dynamics in
densely packed gluon systems



