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SIDIS with unpolarized electron and proton
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SIDIS with unpolarized electron and proton
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The EIC impact with 10x100 at x=0.1
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The EIC impact with 10x100 at x=0.0T
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The EIC impact with 10x100 at x=0.001

TMDad - <TMDa>
N — x=0.001

po T MAPTMD24

i, B MAPTMD24
up BN \APTMD24 + 10x100 AOWN. e \p1yi01 4 106100 <IMDs>
0.2

0.075

0.050

MAPTMD24 2031

0.025 °
EIC # pts. lumi [fb-1]
0000 10x100 1611 51.3
—0.025
—0.050
—0.075 —0.2 o : : ‘ .
@=2GeV @ =0.001 (simulation campaign of May 2024)
~0.100 - o
0.0 0.2 0.4 0.6 0.8 1.0 Y 0.2 0.4 0.6 0.8 1.0 1.2 . \
|kL|[GeV] |kL|[GeV] ' MAPTMD24
0.20 ‘ Sea MAPTMD24 + 10x100
) \ 0.3 ]
. MAPTMD24 t; a}V W MAPTMD24 o4
0.15 aﬂtl-U-P B MAPTMD24 + 10x100 anti-ao 1’! B MAPTMD24 + 10x100
0-2 1 0‘2 4
0.10
0.1 0.0 1
0.05
0.00 0.0 —0.2
—0.05 —0.4]
—0.1
Q=2GeV x=0.001
—0.10 o
B | / —0.6
0.2 . . . .
_0.15 Q > 2 G— V _ 0 001 ://(; _V . O 001 0.0 0.2 0.4 0.6 0.8 1.0 1.2
. = e x = 0. g/ e x = 0. |k1|[GeV]
0.20 s T
0.0 0.2 0.4 0.6 0.8 1.0 1.2 0.0 0.2 0.4 0.6 0.8 1.0 1.2 1 1 1 1
ke |[GeV] e, [GeV] L. Rossi, Ph.D. Thesis, in preparation



Normalization issue in SIDIS

increasing perturbative accuracy worsens agreement with SIDIS !

M"%,7,0,q;) NLL NNLL  N3LL (but not in Drell-Yan!)
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I . e
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1 5 W) I )
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| Bacchetta et al., JHEP 10 (22) 127, arXiv:2206.07598
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reasonably describes data
De Florian et al., P.R. D75 (07) 114010
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Better use cross sections, not multiplicities !







MAPTMD?24 flavor channels

N4 TMD PDF
S b Og) = ET.(combination of Gaussians) @ @

sensitivity

5channels: g= u,iu,d, d, sea (“s”) @ A
hémbs Hermes
% ™D P el
DI (2, br: Oy) = ET.(combination of Gaussians)
5 channels: favored pion u — z™,... ®@ @Compass
unfavored pion d — #™,... o : E:gfthf
favored Kaon u — KT, ... @J@
favored strange Kaon § - K7, ... | Drell-Yan
unfavored Kaon d,s - KT, ... J

total of 96 parameters but with ~diagonal correlation matrix



Correlation matrix
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“Normalized” MAPTMD24 TMD PDF
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e very different kt behavior
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“Normalized” MAPTMD24 TMD FF
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“Normalized” MAPTMD24 TMD FF
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The EIC impact with MAPTMD24

TMDad - <TMDa>
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The EIC impact with MAPTMD24
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The EIC impact with MAPTMD24
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The EIC impact with MAPTMD24
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The EIC impact
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The EIC impact

TMDa - <TMDa>
x=0.001
0100 . EEE MAPTMD24 | MAPTMD24 <TMDa>

up mEN \APTMD24 + EIC down . EEE MAPTMD24 + EIC

0.2

0.075

MAPTMD24 2031

EIC # pts. lumi [fb-1]
5x41 2275 2.85
10x100 1611 51.3
18x275 1648 10

0.050

0.025

0.000

—0.025

—0.050

—0.075 —0.2

Q=2GeV 2z =10.001 Q =2GeV z=0.001
—0.100 777 o
— - - - - —0.3 - - - -
0.0 0.2 0.4 0.6 0.8 1.0 1.2 0.0 0.2 0.4 0.6 0.8 1.0 1.2 0.6 1
|kL|[GeV] |k.|[GeV] B MAPTMD24
MAPTMD24 + EIC
0.20 0.3 e 0.4 1
. MAPTMD24 N MAPTMD24
05| anti-up B MAPTMD24 + EIC antl-dOVV\Q BN MAPTMD24 + EIC
0.2 1
0.2 A
gl NG
0.10 G J
0.0 A \‘\m\(\
0.05 P(e
—0.2 1
0.00
—0.4 1
—0.05 Q=2GeV z=0.001
—0.6 1
—0.10 1 TR ]
g e 0.0 0.2 0.4 0.6 0.8 1.0 1.2
—0.2 1 : y - |k |[GeV]
~0.15 1 Q=2GeV z=0.001 Q=2GeV z=0.001
020 03 i
0.0 0.2 0.4 0.6 0.8 1.0 1.2 0.0 0.2 0.4 0.6 0.8 1.0 1.2 : Q1 :
e, |[GeV] e, 1] L. Rossi, Ph.D. Thesis, in preparation



Normalization issue in SIDIS

increasing perturbative accuracy

worsens agreement with SIDIS ! increases agreement with Drell-Yan
Mh()_c, Z, Q, QT) NLL I\M N;LL Q ~ 100 GeV
by : }\ ,,,,,,, /
3

discrepancy is Phr-independent: My /Mo ~2  Myp /M ~ 1.5

tensions observed also at larger gqr  Gonzalez et al.,, PR. D98 (18) 114005 but not in SV 2019 fit
and also in Drell-Yan at low QQ Bacchetta et al., PR. D100 (19) 014018 Scimemi &Iy
and also in e+e- annihilations Moffat et al., PR. D100 (19) 094014 arXiv:1912.06532

No normalization problems for MAPFF1.0 (Map Collaboration)
collinear SIDIS do/dxdzdQ Abdul Khalek et al., arXiv:2105.08725



