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Lessons Scheme

LECTURES 1 & 2

= Introduction

= Deep Inelastic Scattering and 1D parton distribution functions

= From 1D to 3D nucleon structure: Transverse Momentum
Dependent (TMD) parton distribution functions

= TMD Measurements @ Jlab in Hall B

LECTURES 3 & 4

= Data analysis

= Monte Carlo simulations
=  Asymmetries extraction
= TMDs extraction

LECTURE 5
= Where are we? What's next
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Kinematical Coverage
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Kinematical Coverage
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Polarized SIDIS Cross Section \f

For a longitudinal polarized target at leading twist:
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Asymmetries

o =oyy +AoLy +Spour + AiStorr + Stour + AiStorr
For a longitudinally polarized target S; = 0

oc=oyy +NoLy +Sroyr + \SLorr A=+1,5; = +1

The Target Spin asymmetry is defined as:

1 (NTT+N"17)— (Nt~ + N )
f| P, | (Nt +N-—1)+ | Py | (Nt— +N—)

Aur

Dilution factor
AS,
Nt =o*t =oyy + oLy +ovr +orLL — Target Polarization
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Asymmetries

do B o’ Y

dr dy dz dog doy dPF, 2?2 (1-—¢) hJ— HJ—
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The moment, Af}rﬁ contains the twist 2 TMD hfL convoluted with the Collins FF Hf
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Polarized target
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Dilution factor

In the measurement of the asymmetry we have to account for the
unpolarized contribution from the target.

The dilution factor is the ratio of counts from polarized target
nucleons to unpolarized target nucleons.

f o Nproton
NMNH; T NHe T NK + NAJ

n = SIDIS event rate
n, = proportional to the product of the areal density p and semi-inclusive DIS cross section

this from the polarized protons in NH3
/
Nt+ — N—+)

AyuL = = =
(Nt+ 4+ N-T) this from NH;+He+K+Al — the asymmetries are “diluted”

The value of fdepends on the reaction kinematics (Q?, Xg, Z, Py1, ¢1)-
f~0.2
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Monte Carlo Studies

« A LUND-MC based on single particle production is used at JLab
energies for hard scattering process.

« The output of the generator is used as input for CLAS GEANT
simulation package (GSIM).

« The main goal of MC studies is:
- to identify the kinematical region where the contamination in
the pion sample from target fragmentation is small

— To calculate the detector acceptance

— to provide tests for extraction of spin and azimuthal
asymmetries

— to estimate systematic uncertainties from extraction and
fitting procedures
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Monte Carlo Studies
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LUND Fragmentation Functions

- Before ~~c~c~~~ : 4_.4_

- After Target remnant <—————— quark

The primary hadrons produced in string fragmentation come from the
string as a whole, rather than from an individual parton
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scattered lepton
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CLAS data compared to LUND Monte Carlo
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CLAS data compared to LUND Monte Carlo
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MC reasonably describes the resolution of the M,
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CLAS MC: Acceptance Studies

Niec Ngen = generated events
A = N N... = reconstructed events
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B Only ~25% of epX events are reconstructed (0.5<P1<0.6)
m Artificial azimuthal moments are introduced!!
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Acceptance moments from MC
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Two different initial generated distributions, give
similar reconstructed ¢-distributions

acceptance effects may dominate the reconstructed
¢-distributions
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3 Methods to analize the Azimuthal Moments
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Different methods have different sensitivity to acceptance corrections
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Acceptance moments from MC
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From measured moments we can calculate the cross section moments
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Acceptance moments from MC
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Acceptance moments from MC
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Acceptance moments from MC
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Acceptance moments from MC
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Acceptance moments from MC
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Moments Extractions
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Kotzinian-Mulders Asymmetry
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~ equal and have opposite signs — they largely cancel for x°®
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