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Å Physicsgoals

Å Presentationof the RG-B experiments

Å Experimentalsetup

Å Running conditions

Å Runplan and tasksharing
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Run-Group B aimsto measure

all thesedistributions, using

deuteronas aneutron target

Ÿ Quark-flavor separation, 

combining with proton results

Multi -dimensional mapping of the nucleon

A completepictureof  nucleonstructure requiresthe 

measurementof all thesedistributions .

+ EMC effect, SRC

+ J/ɣphotoproductionon deuteron



CLAS12 Run-Group B

Å Common featuresto all experimentsof RG-B: 

V Liquid deuterium target

V Beamenergy: 11 GeV

V Luminosity = 1035 cm2/s

Å Maximum approvedPAC days: 90

Å 4 PAC-approvedexperiments, 1 High-Impact experiment, 3 Run-Group experiments

Å First experimentapprovedin 2007, last one in 2018

E12-07-104      Neutron magneticform factor                                                 G. Gilfoyle A- 30    

E12-09-007(a)  Studyof parton distributions in K SIDIS                    K. HafidiŸW. Armstrong       A- 56

E12-09-008      Boer-Muldersasymmetryin K SIDIS                                    M. Contalbrigo A- 56

E12-11-003       Deeplyvirtual Compton scatteringon the neutron                 S. Niccolai A (HI)  90

E12-09-008b     Collinearnucleonstructure at twist-3 in dihadronSIDIS    S. PisanoŸM. Mirazita --

E12-11-003a     In medium structure functions, SRC, and the EMC effect O. Hen --

E12-11-003b     Studyof J/y photoproductionoff the deuteron Y. Ilieva --

2019 schedule: first part of RG B in January 30th - March 10th 2019, 

second part in November1st ïDecember19th

Ÿ 44.5 PAC days(1/2 of approved run time for nDVCS)
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E12-11-003: DVCS on the neutron

Ju=.3, Jd=.1

Ju=.1, Jd=.1

Ju=.3, Jd=.3

Ju=.3, Jd=-.1

Model predictions(VGG)

for differentvalues of 

quarksô angularmomentum

Å Liquid deuteriumtarget

Å L = 1035 /nucleon

Å Full field, inbending

Å 90 days

Goal: nDVCS beam-spin asymmetry,

the mostsensitive observable to the GPD E

Spokespersons: A. El Alaoui,V. Kubarovsky, S. Niccolai, S. Pisano, D. Sokhan



E12-07-104: Measurement of the neutron magnetic form factor at 

high Q2 using the ratio method on deuterium

Spokespersons: W. Brooks, G. Gilfoyle, K. Hafidi

Goal: extractGM
n for 3<Q2<14 GeV2 via 

the ratio of quasi-elastice-n and quasi-

elastice-p on deuteron

Å Both particlesof the two quasi-elasticfinal states will bedetectedin CLAS12

Å Neutrons will bedetectedin the FEC, PCAL and FTOF

Å Neutron efficiencymust befrequentlymonitoredto minimizesystematics

Å Full torus field, inbending

Å Approvedfor 30 daysof running
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E12-09-008: Boers-Mulders asymmetry in K SIDIS

Spokespersons: H. Avakian, M. Contalbrigo, K. Joo, Z. Meziani

Goal: measurementof spin azimuthal asymmetries in K-SIDIS 

Ÿ transverse momentumdependenceof valence quark transverse spin distributions

Ÿ spin-orbit correlations

Å RICH is requiredfor kaon ID

Å 56 approveddays, 50% (27 days) outbending(opposite field polarity for systematicchecks)

Å Proton- and deuteron-targetdata will becombinedfor flavor separation



E12-09-007a: Study of partonic distributions in SIDIS K production

Spokespersons: H. Avakian, F. Benmoktar, A. El Alaoui, K. Hafidi, M. Mirazita

Contact person: W. Armstrong 

Goal: measure multiplicities for various hadrons (ˊ+, ˊī, ˊ0, K+, Kī, K0
s) on deuterium, for 0.05< x <0.7

Ÿ Measure fragmentation functions and their Q2 dependence

Ÿ Extract strange quark parton distribution functions

¸ 56 PAC days (including 2 days of diagnostics)

¸ H- and D-target data will be combined

¸ RICH necessary for kaon ID

¸ 50 % of beam time with reverse magnetic field

Need both torus field settings to 

eliminate systematic associated with 

different-charge acceptances.



E12-09-008b: Higher-twist collinear structure of the nucleon 

through di-hadron SIDIS on unpolarized hydrogen and deuterium

h1

h2

Goals:

Å Measure multiplicities and beam spin asymmetry 

Å Extract the unpolarizeddi-hadron Fragmentation 

Function and the collinear PDF e(x) 

Measuring on both proton and deuteron will allow flavor decomposition

Spokespersons: S. Pisano, A. Courtoy

Contact person: M. Mirazita

Also: 3D extraction of the BSA in (xB, z, mpp) bins on proton (RG-A) and deuteron (RG-B)



E12-11-003a:In medium proton structure functions, SRC and the EMC 

effect measured with CLAS12 and the Back Angle Neutron Detector 

Spokespeople: O. Hen, L. Weinstein, H. Hakobyanand E. Piasetzky

Is the nucleon modification of the EMC Effect due 

to Mean-Field nucleons or to correlated pairs? 

ü Measure the bound proton structure function 

as a function of neutron momentum or 

virtuality in deuterium

ü SRC hypothesispredictsmodification 

increasingwith virtuality

ü A way to select DIS on high-momentum

nucleonsis needed

BAND will measure 

DIS on deuterium 

tagging a backward 

high-momentum 

neutron.

Expected results for:

Å 75 beam days

Å Single-cell LD2

Å Full field inbending



Study of J/ɣ photoproduction off deuteron

Goals: determine the cross sectionsof:

ÅQuasi-free photoproductionoff neutron: ɔ(n)ŸJ/ɣ n

ÅSearch for isospin partners of LHCb pentaquarks

ÅTest bound-nucleon gluonic form factors 

ÅFinal-State Interactions (J/ɣNrescattering)

ÅEstimate ůJ/ɣN

ÅCoherentphotoproduction: ɔdŸJ/ɣd

ÅStudy gluonic form-factor of deuteron

Why J/ɣ?

ÅSmall transverse size: rṶḐ1/mc=0.13 fm

ÅLarge t at threshold, |tmin|=1.7 (GeV/c)2

ÅbḐ1/|t|1/2 =0.2 fm

ÅThe      couples to gluon field in the target 

ÅŸ Process dominated by multi -gluon exchange

ÅProbes the short-range structure of the target

cc

Spokespeople: 

Y. Ilieva, B. McKinnon, P. Nadel-Turonski, V. Kubarovsky, S. Stepanyan, Zh.W. Zhao

Experimental configuration

Å UnpolarizedLD2 target and 11-GeV electron beam, L=1035 s-1cm-2.

Å Standard CLAS electron trigger and a Muon trigger (established during RGA).

Å Charged-hadron detection in the Forward and Central Detectors.

Å Neutron detection in the Forward Detector (will look for CND capabilities as well).

Å Full torus field, electrons in-bending.



Run group B: experimental setup for the spring run

CLAS12 baseline

RICH

Forward Tagger

CND

BAND


