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Could be constrained by QCD

evolution but this requires an

understanding of higher twist

at moderate Q2
Transverse momentum
dependent distributions
are sensitive to quark
orbital angular momentum
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F,(x,Q?) and g,(x,Q?)
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CLAS EG1 g,? (Q2<0.7)
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« Atlow Q2 the A resonance drives g, negative
« Extensive x-range at fixed Q? allows integration over x
 Red curve is the EG1 model used for radiative corrections
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At higher Q2, g, becomes positive everywhere
« g./F, falls far below the DIS extrapolation at low Q2
* Red curve is the EG1 model (dashed: DIS extrapolation)
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Bjorken Sum & Higher Twist
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D. Crabb
A. Deur

V. Dharmawardane
T. Forest

The Longitudinal Spin Structure of
the Nucleon

K. Griffioen s
M. Holtrop <
S. Kuhn e
Y. Prok CLAS12 |

Hall B CLAS —"

80 Days 11 GeV

10 nA L=103%/cm?/s
0.1<x<0.8 0.4<Q%<12 GeV?
NH,; and ND; polarized long. 10
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NH, (80%), ND,(40%) or LiD(25%) target, dynamically
polarized along beam direction in 1K horizontal cryostat.
Holding field supplied by Central Detector Solenoid

Presently being designed by UVa (Don Crabb), MIT (Yelena Prok)
and Jefferson Lab. Part of CLAS12 base equipment.
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« Error envelopes for PDFs from LSS05 global analysis (green)
 CLAS EG1 data significantly improve errors on Au, Ad, Ax and AG (blue)

« CLAS EG12 (12 GeV upgrade) will especially improve AG (red)
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A;_L(xﬂ Q23 ) —

« Existing EG1 data show that factorization works remarkably well

« g,/F, for inclusive, n* + 7, ep —e' T X(NHy)

and n° are consistent with & V[ ep—exHERMES)

each other in the range 0.4 < O R ey

z < 0.7, as expected in LO D6 s

with factorization and current g'z + |

fragmentation dominance. 0'5 .l [ s
*No significant z-dependence .y - ¥ S
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weak p; dependence. 0.9 _+ " A
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CLAS12 Moments

* Coverage predicted
for CLAS12 T'\P
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CLAS12 Moments

* Coverage predicted
for CLAS12 T, d

Expected I d for 50 days. CLASI2 data (Wmin=2 GeV)
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PR12-06-122

ﬁ" Sates Measurement of the Neutron Spin
Z. Mlya_nage Asymmetry A," in the Valence
G. Re2|an| Quark Region Using 8.8 GeV and
g ' Wogtne[(h " 6.6 GeV Beam Energies and the
" Zh‘g:; OWSKI BigBite Spectrometer in Hall
Hall A s 7 ‘
23 days 6.6 & 8.8 GeV ’
10 uA L=5x103%6/cm?/s ’ |
0.2<x<0.7 4<Q?%<9.5 GeV? ’

3He polarized long. and trans.
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A, inHall A

Polarized 3He Target

100W Diode
Lasers (795nm)

RF Drive Coil

@

_—
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Shc-wer Counter
Pb-glass

Hall A Setup

Moller Polarimeter Drift Chambers

Target
Po Iarlzatlon 50 %
Raster
—

Blg bite Spectro m eter _
Gerenkov’
mwoc #” / | |

MWDC #3'

Pre-show er';
Shower

BigBite Spectrometer gives
large acceptance

HRS allows precise cross-
check and normalization
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An ’_,./f ;
1 i 7 & .
® E99-117 e // < I
O E142 L Y - ® 8.8GeV DIS Projected for BigBite: 350 hours
A E154 A 08 ® 6.6 GeV DIS Projected for BigBite: 90 hours
> HERMES ey |
05 — ;L 7 - v E99-117 Results
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[ 7 pd 06
04 ;
D | 4
02 s 1
. | |
F 0 P S
Y N L o ' 4 L
0 0.2 0.4 0.6 0.8 1 . :
X -0.2 e
| |
Existing data 0 02 04 0.6 08 &
The upper solid curve ---
pQCD with hadron helicity Error projections

conservation using BBS

parameterization at Q2=4

GeV? --- is way off.

Helicity non-conservation suggests orbital angular momentum
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— 03
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PR12-06-121

T. Averett
Z. Meziani

B. Sawatzky
Hall C

29 Days 11 GeV

10 uA L=7x10%/cm?/s
0.2<x<0.95 2.5<Q?<6 GeV? ¢ ‘I
3He polarized long. and trans.

17 June 2008

A Path to Color Polarizabilities in
the Neutron: A Precise
Measurement of the Neutron g,
and d, at High Q2 in Hall C

]U. I 1 I I 1 ] T 1 ]
@ HallC: HMS @ 11.0GeV, 8= 13.5° po= 4.2 GeV
Hall C: HMS @ 11.0 GeV, 8= 164°, pp= 5.0
9H ® 0= 20.0°, pn= 34 GeV =
o g=155nm6icev |+ Proposed Measurement
[____EiH . V. 8= po=T70
8 . Hall C: SHMS @ 11.0GeV, 8= 11.0° po= 7.5 GeV ]

i " : el
B T il
3 (T
L L ] i
1 - Coverage from E06-014 —
U" L ‘ L | L ‘ 1 | L | 1 | L | I ‘ ]
0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 I
xBj
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g, contains information
on quark-gluon correlations

¥

Compton amplitude of y*(+1) + N(+1/2) — y*(0) + N(—1/2)

Massless quarks cannot produce a helicity flip. Therefore,
QCD allows

1) single quark scattering with the quark carrying off one unit
of angular momentum

2) quark scattering with an additional transversely polarized
gluon
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g, in Hall C

Estimates for g,

Data are taken for

a number of x values at
fixed Q2, which allows
an accurate integration
and extraction of d, (Q?)
at three points.

(%) = f dx x*[2g1 (x, 0) + 3ga(x, 0)]

17 June 2008
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PR12-07-107

P. Bosted
K. Griffioen
K. Hafidi
P. Rossi
Hall B

80 Days 11 GeV
10 nA L=103%/cm?/s

0.1<x<0.8  0.4<Q?<12 GeV?
NH; and ND, polarized long.

Simultaneous with g, run

17 June 2008

Studies of Spin-Orbit Correlations
with a Longitudinally Polarized
Target

Gluon2008
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« wt* (triangles), x®(open circles), x (inverted trianges)
* inclusive (solid circles), A,=x%72 (dashes)
« GRV98 and GRSV PDFs at Q2=2 GeV?2 (solid line)
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+ - 0
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0 1 RN 004 et
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05 AMA A ? lwi e 5iN2 t of A b j
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205 ? N +‘ ) T ‘w Mulders distribution function and
wl 4, Collins fragmentation function.

CLAS PRELIMINARY
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l ‘ l * Mulders: transversely polarized
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0 ; 0 quarks in long. pol. nucleon
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ep—e'm+X
+ - 0
T 1 T
- CLAS 5.7 GeV
o 0.5 [ucLasiz
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ep—e'm+X
+ - i
n T T
7 CLAS 5.7 GeV
e 01 [acLase

* A, (left) and
cosd moment of
A, (right) vs. p-
for proton
(upper) and
deuteron (lower).

N / q| U L T
U fi h-lL
L g1 h_lLL
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D(e,e’) (black - untagged)
D(e,e'p,) (red - tagged)

70 <p, <150 MeV/c

cross section vs. W (W)
Eicar = 4.223 GeV

<Q?> =1.19 (GeV/c)?
Backwards p, implies no FSI
and initially

p, = - Psand E 2=M*?+p_?

Provides F," for extracting
g, from g,/F, at high x
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WILLIAM & MARY Conclusions

« JLab at 12 GeV will measure g4, g,, F; and F, on

polarized p, d and 3He targets
~ 01<x<095 0.4<Q?<12GeV?

 JLab at 12 GeV will measure SIDIS
— forn*, m, n°
~ 025<z<08 01<p;<1.5

« JLab at 12 GeV will measure A, Ay and their
azimuthal moments

 These measurements will help us understand

— higher twist
— gluon polarization AG

— quark orbital angular momentum

* Proposals can be found at
http://www.jlab.org/div_dept/physics_division/experiments/

17 June 2008 Gluon2008



