
Spin Structure at JLab
Elena Long and Karl Slifer

Conference on the Intersections of

Particle and Nuclear Physics, Vail, CO

May 22nd,  2015

105/22/2015 CIPANP Elena Long <ellie@jlab.org>



¢ƻŘŀȅΩǎ 5ƛǎŎǳǎǎƛƻƴ

Brief Review
Inclusive scattering & Structure Functions
Spin Polarizabilities

JLab Data at Low ὗ
Hall A: g2p
Hall B: EG4

Tensor Structure
Hall C: b1
Hall C: Azz

205/22/2015 CIPANP Elena Long <ellie@jlab.org>



Inclusive Scattering
By adding spin degrees of 
freedom to the target and 
beam, we uncover new 
structure functions
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Experimental Technique
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Moments

Spin Polarizabilities

Color Polarizability

Generalized GDH

Burkhardt-Cottingham
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EG4
Measurement of Ὣ at low ὗ

Test of Chiral Perturbation Theory as ὗ ᴼπ

Measured absolute cross sections

Goal: Extend GDH Sum Rule for Proton and Deuteron
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Spokespersons:
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Graduate Students:

K. Adhikari,  H. Kang,   K. Kovacs
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EG4 ςKinematic Coverage
EG4: g1 Proton and Deuteron

πȢπς ὗ πȢυ'Å6

7

Thanks to 
Hyekoo Kang (Seoul)

and 
Krishna Adhikari (ODU)
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EG4 ςPreliminary g1p 
πȢπς ὗ πȢπχ'Å6
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H. Kang, Ph.D. Thesis
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EG4 ςPreliminary g1p
πȢπψ ὗ πȢςτ'Å6
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EG4 ςPreliminary g1p
πȢςω ὗ πȢυπ'Å6
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EG4 ςPreliminary Proton Moments
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EG4 ςPreliminary Deuteron g1
πȢπς ὗ πȢπυ'Å6
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K Adhikari, Ph.D. Thesis
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EG4 ςPreliminary Deuteron g1
πȢπφ ὗ πȢρτ'Å6
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K Adhikari, Ph.D. Thesis
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EG4 ςPreliminary Deuteron g1
πȢρχ ὗ πȢχρ'Å6
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K Adhikari, Ph.D. Thesis
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EG4 ςPreliminary Deuteron Moments
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K Adhikari, Ph.D. Thesis
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Hall A - g2p
Fundamental spin structure function has never been measured at low or moderate ὗ

BC Sum Rule:Violation suggested for proton at large ὗ , but satisfied for neutron 
and 3He

Spin Polarizability: Major failure of cPT for neutron ‏ , need Ὣ isospin
separation to solve
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Spokespersons:

A. Camsonne, D. Crabb, J.P. Chen, K. Slifer

Graduate Students:

T. Badman, M. Cummings, C. Gu, M. Huang, 
J. Liu, P. Zhu, R. Zielinski
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Need Proton Spin Polarizability Data!

1703/11/2014 Tensor Spin Observables Workshop Elena Long <ellie@jlab.org>

˔t¢ ŎŀƭŎǳƭŀǘƛƻƴǎ ŘƻƴΩǘ 
describe neutron ‏

No current data for 
proton ‏

(See V. tŀǎŎŀƭǳǘǎŀΩǎtalk 
from Wed. evening)



g2p Kinematics
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Dashed lines show
planned extrapolation 
to constant Q2

0.02 < Q2 < 0.16
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g2p Status
Completed:

Run Database

HRS Optics

Detector Calibrations 
and Efficiencies

Scalers

Target Polarization

BPM Calibrations
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In Progress:
Packing Fraction

Dilution Analysis

Radiative Corrections

Elastic Analysis

Yields

Raster Calibration



g2p ςPreliminary Yields and Asymmetries
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Courtesy Ryan Zielinski
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Courtesy Toby Badman



Tensor Polarization
For tensor polarization, need spin-1 particles
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m = +½ 

m = -½ 

Spin-½
System

J Forest, et al, PRC54646 (1996)Animations by SC Pieper, et al, http://www.phy.anl.gov/theory/movie-run.html
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Development of a high 
luminosity, high tensor 

polarized target has 
promise as a novel probe 

of nuclear physics

http://www.phy.anl.gov/theory/movie-run.html


Tensor Structure Function -ὦ
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New tensor structure functions[1]
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Tensor Structure 
Function ╫

Close-Kumano sum rule[2]

6-quark, hidden color[3]

OAM and spin crisis[4]

Pioniceffects[3,5]

Polarized sea quarks[5]

Spokespersons:
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