Transverse momentum dependence of sea quark distributions

Understanding of the 3D structure of nucleon requires studies of spin
e and flavor dependence of quark transverse momentum distributions

a L2 02 TMD PDF for a given combination
! (:c, i Q ) of parton and nucleon spins

To apply the TMD formalism to data we need to understand the basic properties of the
TMDs at a low scale, determined by non-perturbative QCD interactions

Large flavor asymmetry d > U indicate
dynamical mechanisms creating nucleon sea
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.« System with short-range correlations induced by
the chiral-symmetry breaking interactions.

o Short-range interactions p ~ 0.3 fm

Dynamical mechanisms producing intrinsic transverse momentum in IS\Ihewkd%nimicaF! sca!ﬂg’p &R
the nucleon may be very different for valence and sea quarks et Beton Feror s
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Intrinsic k;: Valence vs. sea quarks

 Predictions from dynamical model of chiral symmetry ot
breaking [Schweitzer, Strikman, Weiss JHEP 1301 (2013) 163] N

-- short-range correlations between partons (small- X
size 4q pairs) Y

-- sea ky~vacuum fluctuations (0.3 fm), with ~

~

significant contribution from short-range forces

-- ky-distributions of valence quarks governed by the 107 | ;;,‘;;\
overall size of the nucleon of ~1fm (bag, light-front,..) Lot [ P-Schweitzer et al. arXiv=1l21f1267“~~~
k (sea) >> k; (valence) 0 0.5 1.0 kr(GeV)
Higher probability to find more
« Effects of short-range correlations may be sea quarks at large ky
directly observable in P--dependence of :
hadrons in SIDIS. - COMPASS Preliminary
= 1’ h* fromD 0
-Consistent with experimental data (increasing <k,2> 5 F My o D o0sd a5
with energy, shifts from single Gauss already at E 107k
P.~0.6-0.7GeV), but require more detailed studies. g -
s 102
Extraction will require detailed understanding of p;-dependent |
distributions of fragmentation functions (BELLE, BABAR). 10°F o ‘ |
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Intrinsic k;: SIDIS observables

fp— O /A Separate valence and sea in K* SIDIS

radiative N(K*_ — K*O) X (ﬂ — J) x F'F
N(p™ +p7) x (upar — dyar) * FF)

/\’T — M paa

intrinsic

<x>=0.1, <Q%>=4

« Aim: Observe intrinsic k; of sea ?88 % 600 - I
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fluctuations 200 S 400 |- ] —
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allenge: Separate intrinsic k; 300 F J N 200 | L
from perturbatively generated k; 200 | B M 100 | . *— T
(DGLAP evolution) ' 108 | K*O o EI 0k KT 1
« Tool: hadron production in SIDIS
Y 02505075 1 1.25 1 0.250.5 0“7'5 1 1.251.5
Se M K-10
parate valence and sea K-n+
(charge separation with pions) o(p) = 0.05 + 0.06*p [GeV] %

+ - 2 2
N(m? —m) oc € (twar) — ed(d’““l_) EIC can measure the widths of sea quark
N(nt +77) o e (u+1a) +ei(d+d) | distributions in mt, p, K and K* production in SIDIS
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Support slides....
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TMD factorization and analysis framework

TMD factorization theorem separates a transversely
differential cross section into a perturbatively calculable part
and several well-defined universal factors

dosivs = ) Hy,sns(as (1), 1/Q) ® Fy/m, (@, kar; 4, C1) ® Dy 5(2, kors 1, C2) + Ysipis

f
corrections for the

TMDs may in general contain a mixture of both region of large kT~Q
perturbative and non-perturbative contributions
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