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Lever-arm In Q2

SPIN PHRYSICS @ EIC
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Pseudodata for Polarized DIS & SIDIS
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NLO calculation (DSSV 14 ; NNPDF3.0; DSS14/17)



DIS CORRELATION AND S

Monte Carlo sampling of DSSV |4 Réplicas
(A —(A)}B - (B))

pulA, B] = gy S[A,
103? : ® @ ¢ o
EIC /s = 45 GeV ®@ ® ¢ o o
[ ® FEICy/s=140GeV - S-S
5 : ® 0 o -
~, [ ® ® ¢ -
AN O O O
O p[Ag(xan)vAl(x7Q2)]
100!:I" . AR 1 w v . A Ll ! L
o o o -
®@ ® o o o
@ © o o °
e o o ° o
® o & o o
® O o o o
®@ o o o S[Ag(x, @), Ar(z, Q)]
@ o o °
1072 101
X

In collaboration with E.Aschenauer, G. Lucero, A. Nunes, R. Sassot

-NSITIVITY CO

—FHIC

-NTS

De Florian, Lucero, Stratmann, Sassot,Vogelsang Phys.Rev.D 100 (2019) | I, 114027
exp
B — (A —(A))(B = (B)) £ OB
¢ ol olf ol
103
= 0 EIC./s =45GeV
® EIC/s=140GeV
— 2_
ol
O i
< lOlg
10°%
¢ o s o .
® ® o o o
O ® ® ¢ o o o
: @ © o o o o
®@ O o @ O o
@ ©¢ ¢ o o o o
@ ® 0 o o o o SAY(2,Q%),A(x,Q?)
|@IC> Q |O||o|||°|| ] ] PR T T T I I | ] ] L1
10~ 10~2 10~
X



DIS CORRELATION AND SENSITIVITY COEFFICIENTS
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» Stronger correlation with Ag for lower values of x, while the correlation with AX is ~ 1 for whole range
. Higher sensitivity for the less constrained low-x region
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SIDIS CORRELATION AND SENSITIVITY COEFFICIENTS
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Access to low x is instrumental to determine the contribution of each quark flavor to the
proton spin
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SIDIS CORRELATION AND SENSITIVITY COEFFICIENTS
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proton spin
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- MC set of replicas

Is the new distribution a faithful representation of the PDFs probability distribution??
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Is the new distribution a faithful representation of the PDFs probability distribution??

Quantify your information loss
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- EIC PSEUDO DATA

The easlest thing to do would be to reweighs the DSSV [4 MC set of replicas

Equiprobable set of V.., replicas with w(k) =

Set of N.

rep

v

rep

N rep

replicas with w(k)

Is the new distribution a faithful representation of the PDFs probability distribution??

Quantify your information loss

= exp( 2 w, log wk>

Don’t be lazy and refit!!



ASSESSING THE IMPACT OF EIC PSEUDO DATA

) New Global Fit supplementing DSSV |4 dataset with De Florian, Lucero, Stratmann, Sassot. Vogelsang
DIS pseudo data @ 45 GeV, with Monte Carlo Sampling iy RevD 100 (2019 T 14027
16
MC ensemble of 950 replicas generated from DSSV 4 0.6 - : gigim S5 CleV J‘:-f'.
dataset+ EIC pseudodata
0.4-
elicity Distributions obtained from each replica within 0.2-
the DSSV [4-like framework
s 00
Modified parametrization with increased flexibility in the 2.
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3 3
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) New Global Fit supplementing

DSSV 14 dataset with

DIS pseudo data @ 45 GeV, with Monte Carlo Sampling
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De Florian, Lucero, Stratmann, Sassot, Vogelsang
Phys.Rev.D 100 (2019) I, 114027
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MC ensemble of 950 replicas generated from DSSV 4
dataset+ EIC pseudodata

elicity Distributions obtained

the DSSV [ 4-like

from each replica within
framework

Modified parametrization with increased flexibility in the
low-X region

3 3
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for low and high x

2)Rewelghting of the DSSV [4+EIC@45 with
data at \/E = 140 GeV

DIS pseudo

In collaboration with E.Aschenauer, G. Lucero, A. Nunes, R. Sassot
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ASSESSING THE IMPACT OF EIC PSEUDO DATA

‘) NeW GlOba‘ Flt Supp‘ementlng DSS\/ ‘ 4 da—tase_t Wlth De Florian, Lucero, Stratmann, Sassot, Vogelsang
DIS pseudo data @ 45 GeV, with Monte Carlo Sampling Phys.RevD 100 (2019) 11, 114027

MC ensemble of 950 replicas generated from DSSV 14 10
dataset+ EIC pseudodata 14
elicity Distributions obtained from each replica within .

the DSSV [ 4-like  framework 5

D

| o o U =
Moditied parametrization with increased flexibility inthe | 1
L

low-X region

3 3
XAfC ) = Y, Nyx (1 —xo + ¥ Ny x (1 — x)f
j=1 j'=1

e S e DSsvi
. .°%. @ DSSVI4+EIC 45GeV

Same flexibi@ for low and high x

0.05 0.10 0.15 0.20 0.25

2)Rewelghting of the DSSV [4+EIC@45 with
data at \/E = 140 GeV
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IMPACT OF DIS DATA
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d ATV a APc}q 2anc}g AT
dinQ>\ Ag' ) " 2z \ APl Pl Ag'

Mainly probes the quark contributions (gluon
contribution Is suppressed in a,)

Gluon and Flavor contribution come (ideally) from the

evolution equations

No separation between Ag and Ag




IMPACT OF DIS DATA
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IMPACT OF DIS DATA

1) Generation of the DSSV [4+EIC@45 set
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IMPACT OF DIS DATA

1) Generation of the DSSV [4+EIC@45 set

0.15

Impressive reduction of the
uncertainty for the unexplored
region x<0.0| (factor ~2
reduction for x~0.1)
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IMPACT OF DIS DATA

1) Generation of the DSSV [4+EIC@45 set
2) Rewelighting of the DSSV | 4+EIC@45 with
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DIS pseudo data at \/E = 140 GeV

Impressive reduction of the
uncertainty for the unexplored
region x<0.0| (factor ~2
reduction for x~0.1)

DIS@45 constrains Ag down to
X~5x |0

DIS@ 140 reduce the uncertainty
band In a factor ~3
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IMPACT OF DIS DATA

1) Generation of the

1) Reweighting of the

DSSV [4+EIC@45 with

DSSV [ 4+EIC@A45 set

DIS pseudo data at \/E = 140 GeV
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The addrtion of DIS@ 140 does not
\ have a significant impact
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IMPACT OF DIS DATA

Disentangling the quarks and gluons spin budget

2.0F
DSSV14 dataset 9 9 0.8+
o I +EIC DIS /s = 45 GeV @7 =10GeV
B E1C DIS /s = 45 — 140 GeV Lor
0.0
1.0F
X Lr
s
D _ _
| - e
-
<5 U 0.0
0.2¢
—0.0F
_1 -
_ _ 0.0F
Lmin = 10 0 1.0t Lmin =— 10 ) Trnin = 10_3
0.0 0.1 0.2 0.3 0.10 0.15 0.20 0.15 0.20 0.25
L[ AYdr L[ AYdr L AYdr

(Almost) no constraints In the unprobed region Remarkable reduction in the gluon contribution to the proton spin
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IMPACT OF DIS DATA

Disentangling the quarks and gluons spin budget

= DSSV14
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IMPACT OF DIS DATA

How important Is the contributions from low-momentum partons?

2.0
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o . ~—
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. oo
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5

—1.0F

—1.5¢F

06 —04  —02 0.0 0.2 0.4

1/2- [, (Ag 4+ 1/2AY) da

OAM contribution from parton with x down to 10-3
| 8



(NOT) PROBING THE SEA QUARKS WITH NC DIS

0.04

DSSV 14
W +EICDIS /5 = 45 GeV
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0.00
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As = AS
(As + As) = 2As
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X

X

X

Milder constraint on the sea quarks distributions due to the lack of flavor separation
Symmetry assumptions on the strange distribution (As + AS§) = 2As make it sensible to inclusive measurements

Include Flavour sensitive observables: CC DIS/SIDIS
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IMPACT OF SIDIS DATA - civ=atin
. DSSV 14+ DIS@45
2. + Semi Inclusive DIS (z™, K™) at \/E = 45 GeV
3.

Alternatively, + Semi Inclusive DIS (z~, K™) at \/E = 140 GeV
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Stronger constraints on Az (charge factor) anc
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AS (symmetry assumptions in

compared to Ad

DSSV framework)
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IMPACT OF SIDIS DATA

Stronger constraints on Au (charge factor) and As (symmetry assumptions in DSSV framework)

compared to Ad .
SIDIS @140 GeV pushes the growth ni the uncertainty at least a decade in x for At and Ad due
to the wider kinematical coverage
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IMPACT OF SIDIS DATA

Stronger constraints on A (charge factor) and A§ (symmetry assumptions in DSSV
compared to Ad

to the wider kinematical coverage
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IMPACT OF SIDIS DATA

Stronger constraints on Au (charge factor) and As (symmetry assumptions in DSSV framework)

compared to Ad .
SIDIS @140 GeV pushes the growth ni the uncertainty at least a decade in x for At and Ad due
to the wider kinematical coverage
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IMPACT OF SIDIS DATA

Stronger constraints on Au (charge factor) and As (symmetry assumptions in DSSV framework)

compared to Ad .
SIDIS @140 GeV pushes the growth ni the uncertainty at least a decade in x for At and Ad due
to the wider kinematical coverage
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IMPACT OF DISWITH H

Disentangling the quarks and gluons contribution to the spin budget
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IMPACT OF DISWITH H
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SUMMARY

 EIC DIS data at 45 GeV expected to provide important constraints

on AX and specially on the less constrained Ag down to x~10-3.

- EIC DIS data at 140 GeV expected to further reduce the uncertainty
in a factor 3, while pushing the uncertainty growth one decade In x.

» Semi-inclusive DIS offers a remarkable tool to probe the sea quark of
the parton, and determine their separate contributions to the protons
spin.

» DIS with He3 targets expected to further improve flavor separation

and the quark onntribution to the proton spin
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