COLLINEAR SSFS
WITH DEUTERIUM

Sebastian Kuhn, Old Dominion University

How much can we learn about

> AX

> Ad (x —1)

» As at moderately large x

» AG at moderately large x

if we double the approved running time on deuterium?
(Hint: answer will take a while!)

Tools: inclusive double spin asymmetries, p,-integrated r
and K double spin asymmetries (longitudinally polar. D)
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WHAT’S MISSING?

» Au/u and Ad/d at high x still poorly constrained

» What is happening with the strange sea polarization?
>0? =07 <0? Zero crossing? (Tension DIS — SIDIS)

u=d
» Gluon helicity distribution at large x ? What
is the integral AG?



12 GEV CAPABILITIES
- HALL B

Future longitudinally polarized
target for CLAS12 (11 GeV

CLAS12 program at Jefferson Lab)
» Horizontal “He evaporation cryostat
+ 5T B-field provided by central detector

 VERY large acceptance
 Full PID (K and m)

(K ID requires major new
funds for RICH)

* Moderately high
luminosity (1035 cm2s-1)
(matched to NH;, ND,)

Polarized Targets

« Standard DNP longitudinal
NH,, ND, targets
(funded by NSF MRI, under
construction)

« HD-Ice target —
(suitability for e beam
remains to be demonstrated)




APPROVED CLAS12
EXP. E12-06-109 (A)

The Longitudinal Spin Structure of the Nucleon

E 1 2_06_ 1 09 _ Req u eSt: Update of Experiment 12-06-109 (approved by PAC 30)

° Ebeam = 11 Gev, Pb=8 5% Meoskov Amarian, Stephen Biiltmann!, Gail Dodge, Sebastian Kuhn'*, Lawrence Weinstein

Old Dominion Unsversity

° L ~ 2 X 1 035 / Cm2 / S Harut Avakian, Peter Bos‘t,:ed, Volker Burkert, Alexandre Deur?
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New Merico State Unzversity

auxiliary targets Keith Griffioen!

The College of William and Mary

Hovanes Egiyan, Maurik Holtrop!, Karl Slifer
University of New Hampshire

Also: E12-09-007(b) Yolena Prok!

Christopher Newport University

“Study of partonic distributions using SIDIS Don Crabb!
K production” ”""f;;:f“ o T
Contact: Kawtar Hafidi (A-) liako Siate Universiy

Angela Biselli
Fairfield University

Kyungseon Joo

University of Connecticut

Mahbub Khandaker
Norfolk State University

Elliot Leader
Imperial College, London, England

Aleksander V. Sidorov
Bogoliubov Theoretical Laboratory, JINR Dubna, Russia

Dimiter B. Stamenov
Inst. for Nuclear Research and Nuclear Energy, Bulgarian Academy of Sciences, Sofia, Bulgaria
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PREDICTED DATA FROM CLAS12

Proton W>2; Q2> 1 Deuteron
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INCLUSIVE + TAGGED
SSF - HALL B
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Improved PDFs from

X

NLO analyses

Better determination
of Higher Twist vs. x

Improved coverage to
evaluate moments
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50 days on ND3

100 days on ND3




JAM co L LABO RAT I O N 3 \ |/ Momentum Collaboration

Nobuo Sato w. Melnitchouk, S. E. Kuhn, J. J. Ethier, A. Accardi

Global Analysis

Q'—' ﬁ ) [ "‘.
Data LA o
v’ Polarized DIS — Au.Ad S e Tl et stn
- Polarized SIDIS y Ad, A, As 100} : ,; b5 ;;.:'.':7:.E l . d .
- Inclusive Jets/7" : — Ay | PR o AT

- W production — Ad, Aii
Theory

v' Target mass corrections
v' Twist-3 and twist-4 contributions in polarized structure functions
v Nuclear corrections for *He and deuteron targets

- Threshold resummation — (o' log(1l — x)™)

Tools ' '
e ol codes devel it — ’ + iterative
v umerical cogaes geve opec within py 10N frramewor MC method

v' Development of DGLAP evolution equations in Mellin space
v Fast calculation of observables —» Mellin space techniques
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FIG. 12: Deuteron longitudinal polarization asymmetries A from the egl-dves [15] experiment at

Jefferson Lab’s Hall B. The curves and legends are as in Fig. 8. |mpaCt Of JLab data
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FIG. 13: Deuteron longitudinal polarization asymmetries A from the eglb [16] experiment at

Jefferson Lab. The curves and legends are as in Fig. 8.



FUTURE W/ JAM

Add SIDIS and pp

Will evaluate impact of 11 GeV data with 50 and with 100 days

of deuterium in CLAS12

— expect significant improvement of AG, As, Ad and AX

- hopefully first results by end of March, to include in

separate mini-proposal for run group (C++?)
Production of Kaons in SIDIS

* What happens when we remove the strange PDF in the theory
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