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Standard TMD formula

OPE matching coefficients Cg;

Perturbative part : collinear PDFs at scale u, = bze(ZE)
*\UT

Sudakov factor — perturbative evolution

v \
flq(x, by, p) = Z (qu ®f{)(x, Di; 1p) e Dsitp}) egK(bT)lOg”/

NonPerturbative part :  evolution 3

‘intrinsic wave function‘

De Ve
bmin = ¢ b*(bT) — bmax =2e7 7

Q br—0 br -

Q2>p,=>1 For p=po=1 GeV TMD(x, by; uy) = PDF(x; u,)

other prescriptions possible..




NonPerturbative functional form fp(x, b;)

PV17 fit

A. Bacchetta et al., JHEPO6 (2017) 081, arXiv:1703.10157

v v (1 —x)txt

intrinsic wave function Fo(r k) = 1 14 ik; kg, §itx) =N, (1 — ) %0
(in kT space) NPTl o g + Ag? £=0.1
i
evolution 8x(br) = — & q similar for TMD FF

*

g> — nonperturbative evolution
N, = g,(X) — mid-x width of TMD
o — low-x width of TMD

a — high-x width of TMD

. | } not much constrained by fit
A — weight of second Gaussian



PV1/7 nonperturbative parameters

PV17 fit
A. Bacchetta et al., JHEPOG6 (2017) 081, arXiv:1703.10157
Data from: SIDIS Drell-Yan Z-boson production
Hermes , Compass FermilLab Tevatron: CDF , DO

8059 pts , 11 parameters , x2/dof = 1.55 = 0.05

0.13+£0.01 028006 0.17+0.02 295+0.05 0.86z=0.78

g EAg N, £AN, d6xAc a =+ Aa A+ Al

\——

all errors AX obtained by selecting the central 68% of all replicas



Sensitivity coefficient and standard deviation

sensitivity coefficient S of object f w.r.t. observable O

S(0. ) = @f){;@(i) ()

— ™

experimental error for O standard deviation for f

1. from PV17, we know a parameter A with error AA

2. if we perform a new measurement that produces on A an error equal to its initial
standard deviation, dA = AA, we expect the error on A to scale as 1/\/5 . We
postulate that this corresponds to S(A) =1

3. in fact, if A can be ideally considered as parameter and observable, then

AA)—A)A) _ (AA) _

SA AA AA AA
4. the error on A scales as 1/\/5 = 1/\/1 + (S =1).If the new measurement is more

precise, then S >1 and the error is further reduced; viceversa, for S< 1

S(AA) =

5. for n measurements, the error on A should scale as 1/4/1 + S, +.. +5,



5 é; sensitivity coefficient (weighted average over z, Pr)
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NonPerturbative evolution g-

summing Sensitivity Coeffs. over all (x,Q2) bins

— — |
PV17 fitt Ag,=0.01 — runat \/s =28 GeV, m+ — 0.00155  R(g,) = 6.45
from best run at v/s =44 GeV, m+ — 0.00120 R(g,) = 8.33
68% replicas runat \/s = 63 GeV, m+ — 0.00108  R(g,) = 9.26

runat \/s = 84 GeV, m+ — 0.00105  R(g,) = 9.52
runat \/s = 140 GeV, ™+ — 0.00096  R(g,) = 10.36

20 - larger \/E ——> more constraint
15
10 — PV17 + Sensitivity Coeffs

. I

// Ag,(PV17)
i R(g,) = :
S5- Ag,(PV17 + Senst . Coeffs.)
* Caveat
¢ no bin correlations

5x41 5x100 10x100 18x100 18x275 e bias of PV17 functional form



Mid-x width of TMD N,

PV17 fit: R(Nl) 1ol
ANI —_ 006 :

:
10x100 “best” option © — — PVA17 +Sensitivity Coeffs

4

:

5x41 5x100 10x100 18x100 18x275

Low-x width of TMD o

PV17 fit: R(6) o
Ac = 0.02 *

— PV17 +Sensitivity Coeffs

larger v/s —> more constraint 4

5x41 5x100 10x100 18x100 18x275



Generate and fit EIC pseudodata

1. using the central replica from PV17 fit , generate pseudodata for unpolarized
SIDIS cross section at all EIC kinematics: 5x41, 5x100, 10x100, 18x100, 18x275

A. Bacchetta et al., JHEPO06 (2017) 081, ¢ = 28 44 63 84 140 GeV
arXiv:1703.10157 ’ ’ ’ ’

2. fit the EIC pseudodata with PV17 code, and compare the 68% band Afor g,,N,,c
parameters with corresponding 68% band A in PV17 fit

AX(PV17) g2 — nonperturbative evolution

R(X) = AXEIC) = N, — mid-x width of TMD
o — low-x width of TMD

Caveat

e currently, AX from fit of only EIC pseudodata;
including also data considered in PV17 fit is still in progress

3. X2 consistently very small:

5x100 10x100 18x100 18x275

0.0085+0.004 | 0.00580.0025 0.0056 +0.0022 = 0.0053 £ 0.0022 0.0045 =+ 0.0018




NonPerturbative evolution g-

PV17 fit: 68% of replicas Ag, = 0.01

35
30 - _—
: Ag,(PV17)
25 - R(g,) = —=
Ag,(EIC)
20 - — PV17 + Sensitivity Coeffs
15 R(g,) = Ag,(PV1T7) — EIC pseudodata
: ’ Ag,(PV17 + Senst . Coeffs.)
10 B P — e —°
5-
5x41 5x100 10x100 18x100 18x275

e increasing trend with \/s confirmed, but with x 4 factor

¢ 10x100 kinematics seems the best option



Mid-x width of TMD N,

PV17 fit: 68% of replicas AN, = 0.06

10
B AN{(PV17)
- AN;(PV17 + Senst . Coeffs.)

6 / — PV17 +Sensitivity Coeffs

—— EIC pseudodata

8; R(Ny)

4 AN,(PV17)
n R(N1) —
I AN,(EIC)
5x41 5x100 10x100 18x100 18x275

¢ increasing then decreasing trend with \/E confirmed, but with x 3 factor smaller

¢ 10x100 kinematics seems again the best option



Correlation matrix

Correlation matrix

10x100 g2
1

kinematics » N

t 4

large correlations between N1 and o



Low-x width of TMD o

PV17 fit: 68% of replicas Ao = 0.02

10 -

8
- B Ac(PV1T7)

6; R(o) = Ac(PV17 + Senst . Coeffs.) — PV17 +Sensitivity Coeffs
: — EIC pseudodata

4
I Ac(PV17)
I R(o) =
] * R \ I —

5x41 5x100 10x100 18x100 18x275

e increasing trend with /s NOT confirmed, and much smaller size

¢ 10x100 seems again preferred



Comment

. large (~ x 30 factor) gain in precision for uncorrelated evolution parameter go,
much smaller (~ x 2) gain in correlated mid-/low- x TMD width parameters N+, o

. with our functional form, EIC pseudodata seem to very well constrain evolution
but not TMD “structure” at starting scale Qo = need combined fit with other data

To-do List

. fit EIC pseudodata (for all energies) + data included in PV17 fit, in order to make
a consistent comparison with results using Sensitivity Coefficients

. extend the analysis to fit parameters of TMD FF in PV17 functional form



