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* 3 Analysis Notes currently under review

*8 ad hoc reviews in progress or to start soon
*4 submitted or published papers in 2015

* Several ongoing thesis analyses

* Several ongoing data-mining projects
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Chris Keith
on the polarized NH3/ND3 target
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Sebastian Kuhn: We can also use internal, superconducting coils to
adjust the polarizing field for two target samples, and take data on both
polarizations simultaneously.
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UPDATE ON DVCS ANALYSIS
FROMEI -6 DATA

A. Movsisyan, S. Pisano, H. Avakian
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Improve: proton momentum, vertex resolution
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epyy — sample epyy data epyy data

2 2 § =
wWe>4 [GBV ] 1800~ — epyy sample 2200 —— epyy sample
1600F- — sect_1=sect 2 20001 —— sect_1=sect_2
-Plepton > 0-63884 [GBV] 14005_ —— sect_1 =sect_2 1800;— — sect_1=sect 2
10 X Ny > 25 : 1000
5 1200 1400 UL ] Data
— 1t <0.52 [G@V ] 1000~ 12002— )
—0.05 < M2(epX) < 0.09 [GeV?]*E _, ‘ P [
600 T g™ e : .
Both photons in the same sector | © T o 600} !
C 400 v 1
P, > 2.2 [GGV] 200~ e, 200 \LH\ h
Pt v v v e v e ,|,,J|,...|,,.. T BRI B
.2 0 0.2 0.4 0.6 0.8 1 1.2 Oo 10 20 30 40 50 60
M (epX) [GeV?] 0,y [deg]
ep U epy — sample Background contribution estimated from MC:
W2 >4 [G€V2] Data
a aﬂ'o ™
Plepton > 0.8 [GGV] N(El';' (ZB, Q2a —t, ¢) - NI(\)SIC (%g(wo) (:E, Q2’ —t, ¢)
10 X Npe > 25 "
—t<0.52 [GeV2] Normalization factor obtained from exclusive pion analysis:

— 0.08 < M2(epX) < 0.08 [GeV? Exclusive

o
P = 14 channels
12000— — Data 12000— —— Data
- —— MC (exclusive pion) T — MC (exclusive pions)
10000— 10000
8000 _— 8000
6000|— 6000
4000{— 4000
2000(— 2000
ok eI ol PR B, . 0
-0.1 -0.05 0 0.05 0.

1
Mi(epX) [GeV?]



Back2back di-hadron production
with CLAS 6-GeV data
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Back-to-back pion and proton: xz-gap = xp(1t") — xp(p)
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Beam Single Spin Asymmetries
Similarities between p and A targets
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Interesting new observables for TMD structure
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CLAS12 SOFTWARE APPLICATION

to egl-dvcs data

A. Kim

DATA
* convert
DetectorEvent: — ;
DetectorParticle
_ DetectorResponse objects :
l e.g. EC e.g. DC e.g. SC o
KinematicFitter:

receives DetectorEvent

1
passes each particle
through PID cuts

assigned status and particle codes

lfor each particle

DetectorEvent

PhysicsEvent




Custom PID: TOF beta

. |package org.jlab.clas6.egldvcs.kenjo; 0

w Simple, transparent,
import static java.lang.Math.abs;
import static java.lang.Math.sqrt;
import org.jlab.clas.detector.DetectorType; Sharea‘ble’ Common

import org.jlab.clas.physics.*;

analysis rubric for 6
: @author kenjo and I 2 Gev

Y

/ % %k

13 public class pTOFbeta implements IDetectorParticleProcessor{
1 @Override
public boolean processParticle(DetectorParticle detpart, DetectorEvent detevent) {

DetectorResponse scres = detpart.getResponse (DetectorType.SC, 0);

if (scres '= null) {
double rsc = scres.getPath();
double tsc = scres.getTime();
double beta = rsc/(tsc-detevent.getStartTime())/30;
detpart.addProperty("beta before cut", beta);

double mom=detpart.vector().mag();
double dbeta = beta - mom/sqrt(mom*mom+0.985%0.985);

if(abs(dbeta)<0.05){
detpart.addProperty("beta after cut", beta);

return true;

}
h

return false;



Custom PID: TOF beta

pTOFbeta.java
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Development of a framework for TMD extraction from SIDIS data

Harut Avakian (JLab)

Extraction of 3D PDFs

TMDIib and TMDplotter version 1.0.0”

ThePEG framework, HERWIG++,PYTHIA _
Hautman et al Preprint 1408.3015

Hard Scattering MC - 3D PDFs Library
(SIDIS,DY,et/e-) (models,parametrizations, ..)
QCD fundamentals P [
Hard Scattering Data\‘ 3D anal s'Is
(x-sections, ys| 3D PDFs
P —> | framework, —
multiplicities, n |
asymmetries,...) phenomenology




Multiple data sets will feed into TMD determinations

CLAS12 A with transverse proton target
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» Large acceptance of CLAS12 allows studies of P; and
Q2-dependence of SSAs in a wide kinematic range
* Comparison of JLab12 data with HERMES,
COMPASS (and EIC) will be important in
understanding the Q2 evolution and checking the
theory framework.




Input data for analysis framework

 Differential input (SIDIS):

bin# x Q2 vy W M,

1

N .

0 2 6 8 10 phi_h(deg.)

Microscopic vs macroscopic bins

Pros: Cons:
1) can go to wider bins, 1)Requires huge
2) smaller bin centering corrections MC sample

3) smaller acceptance/radiative correcions. 2)

N.Harrison (preliminary e1f)
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T+ channel

¢
Realistic MC is crucial for acceptance!!!




For precision studies of TMD(CFF) we need
Theory

Extraction framework with controlled systematics (build in validation mechanism)
to define requirements for the input

« Better understanding of higher twists (indispensable part of SIDIS analysis) is
crucial for interpretation of SIDIS leading twist observables

» Better understanding of Radiative Corrections (in 5D)

« Understanding of kinematic corrections (finite phase space,target mass,...)

« Understanding of target fragmentation and correlations between hadrons in
target and current fragmentation

» Understanding of relative scales, sizes and kinematic dependences of different
contributions

Experiment:
Realistic MC description of measured distributions to minimize acceptance effects

Need a new MC generator “PYTHIA with spin-orbit correlations”
to simulate azimuthal and spin correlations in final state hadronic distributions.

Proposal for topical collaboration: https://www.overleaf.com/2474182rxzqcg#/6457247/




PHENOMENOLOGY OF DIHADRON FRAGMENTATION

FUNCTIONS AT CLAS12
@ Aurore Courtoy '0;33..'.
Cinvestav CINVESTAV/CONACYT (MeXiCO) CONACYT

DI™" (2, k%)

e = >X

jet axis quark Q).



SIDIS-single hadron SIDIS-dihadron

-

| do x [PDF?® FF1] | do < Y PDFI(z)x DiFF?(z, M},) \
ORI | do Y ror g e

¢ TMD Fragmention and Distribution functions ¢ Collinear Distribution functions
¢ Convolution ¢ Simple product

¢ More Lorentz structures

¢ 3D “tomography" ¢ 1D “tomography"

¢ 2pion physics



DIHADRON SIDIS

M At @ HERMES & COMPASS
@ CLAS12 & SoLID
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FIRST TRY EXTRACTION

Assume no dynamical higher-twist in the fragmentation part

g 2 '
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Status report on SIDIS dihadron
asymmetries from the egl-dvcs

experiment

"ep—oen X

"ep—sen A X—sen yyX

Sergio Anefalos Pereira

(INFN - Frascati / University of Sao Paulo - USP)
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* DPWG analyses are working their way through
the system

* CLAS & CLASI?2 data are starting to be
analyzed in a common framework

* Analysis/extraction frameworks are needed for
SIDIS and DVCS



