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Requirements for A1n and d2n

A1n

•Target: 60% polarization with 60μA and 
3% rel. syst. on polarimetry
• Beam: 85% polarization and 1% rel. syst. 
on polarimetry

(684hrs DIS + Res) +  (169 hrs calib./comm./overhead) = 
853 hours (35.5 pac days) total

d2n 
(update PAC36)

• Target: 55% polarization with 30μA and 
3% rel. syst. on polarimetry
• Beam: 80% polarization and 1.5% rel. syst. 
on polarimetry 

(125hrs * 4 conf. ) +  (200hrs calib./comm./overhead) = 
700 hours (29 pac days) total

 GEN-II target:

✓ 60 cm Alkali-hybrid cell, 12 amg

✓ 2 transfer tubes for convection

✓ Gold-plated Aluminum target chamber

✓ Pulsed NMR

("om updated proposals)

X. Zheng, August 2010, Jefferson Lab PAC36 10/21

Improvements on the Polarized 3He Target (2010)

Air

Vacuum



Projected precision for A1n

Figure 3: Projected data (red solid circles) for measurements of asymmetries An
1 in the

large-x region using a 11 GeV beam and HMS and SHMS in Hall C. Both DIS and
resonance data are shown. The error bars show the expected statistical error and the
error bands around the horizontal axis illustrate the expected systematic uncertainties.
The horizontal axis shows the SU(6) prediction that An

1 = 0. The curves illustrate
(from top to bottom in the region x > 0.6): 1) the LSS(BBS) parametrization at Q2 =
4 (GeV/c)2 (light blue curve) [5]; 2) the BBS parameterization at Q2 = 4 (GeV/c)2 (dark
blue curve) [6]; 3) the chiral soliton prediction by Weigel et al. (magenta curve above
the yellow shaded band) [20, 21, 22]; 4) the RCQM (yellow shaded band) [7]; 5) the
LSS2001 parameterization (black curve) [10, 23]; and 6) another chiral soliton prediction
by Wakamatsu (magenta curve below horizontal axis) [24, 25]. Data shown are from
SLAC E142 [26] and E154 [27, 28], HERMES [29], and JLab 6 GeV E99-117 [1].
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Table 5: Projected statistical and systematic uncertainties for resonance data at different
x and Q2. Resonance data will be taken at a scattering angle of 12.5◦ (same as the low
Q2 DIS data). The DIS fit for A1 was used in the systematic uncertainty study.

x ∆An
1 (stat.) ∆An

1 (syst.) ∆An
1 (total)

0.55 0.0072 0.0145 0.0162
0.60 0.0061 0.0169 0.0180
0.65 0.0074 0.0197 0.0210
0.71 0.0095 0.0242 0.0260
0.77 0.0138 0.0323 0.0352
0.83 0.0302 0.0530 0.0610
0.89 0.0593 0.1003 0.1165

Figure 4: Statistical and systematic uncertainties for the proposed An
1 measurement.

Only DIS data are shown here. Systematic uncertainties shown here are mostly due
to nuclear corrections in the data analysis. Uncertainties due to instrumentation and
backgrounds (such as the detector’s PID performance which determines the uncertainties
from pion and pair production background) are not shown because they are expected to
be negligible compared to the statistical error for the proposed measurements.
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4.2 Expected Results for Neutron hg1(x)

Figure 5 shows the expected uncertainty on An
1 at different Q2 settings. This Q2 leverage

will allow a study of the Q2-dependence of An
1 , and further allow extraction of the higher-
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Projected precision for A1n

JLab PAC36 3August, 2010

Lines of integration for d
2

n
 at 

Q
2
 = 3, 4, 5, 6 GeV

2

Motivation & Updated KinematicsMotivation & Updated Kinematics

Updated kinematics:
• 4 settings/arm
• 125 hours/setting

• Directly measure the Q2 dependence of the neutron d
2

n

(Q2) 

at Q
2
 ≈ 3, 4, 5, 6 GeV

2
 with the new polarized 3He target.

· The SHMS is ideally suited to this task!

• Doubles number of precision data points for g
2

n
(x, Q

2
) in DIS region.

· Q
2
 evolution of g

2

n
 over (0.23 < x < 0.85)

• d
2
 is a clean probe of quark-gluon 

correlations / higher twist effects

• Connected to the color Lorentz 

force acting on the struck quark 

(Burkardt)

· same underlying physics as in 

SIDIS k⊥ studies

• Investigate the present 

discrepancy between data and 

theories.

· Theory calcs consistent but 

have wrong sign, wrong value.

JLab PAC36 4August, 2010

Projected results for E12-06-121Projected results for E12-06-121

• Q2 evolution of d
2

n in a 

region where models are 

thought to be accurate.

• Direct overlap with 6 GeV 

Hall A measurement.

Projected g
2

n points are 

vertically offset from zero 

along lines that reflect 

different (roughly) constant 

Q2 values from 2.5—7 GeV2.  



Hall C 12 GeV Polarimetry 
Møller Polarimeter  
!  6 GeV operation: uses 2 quads to focus Møller events on detector plane, 

systematic error dP/P < 1% at low currents 
!  11 GeV operation requires additional quad, altered tune, systematic error 

will be slightly larger (still under evaluation) 
!   Møller polarimeter will be ready from day 1  (October 2014) 

Compton Polarimeter  
!  Newly installed for QWeak – similar to Hall A system (FP cavity, diamond 

strip electron detector, photon detector) – electron detector analysis 
should yield dP/P<1% 

!  11 GeV operation requires changes to dipole chicane (57 cm deflection 
! 13 cm)  

!   Assuming same laser system (1700 W green) and similar backgrounds 
in electron detector, 1% measurement in <30 minutes at 11 GeV (10 µA) 

!   Design work just began for upgrade – Compton may not be ready for 
first beam – depends on scope of work, etc. 

D. Gaskell



Hall A polarized 3He system
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Polarized 3He system

Hall A Meeting!
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From Vladimir Nelyubin’s talk at the 
Hall A collaboration meeting:

Hall A Meeting!
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The barrel type magnet provides holding field for

new target cell with inhomogeneities:

[

|!∇By|
2 + |!∇Bz|

2
]

1

2

∼ 20
mG

cm

The angle between directions field in the target

and pumping chamber is ∼ 0.7o.

The first consideration show that barrel type

magnet is very promising. To decrease gradient

we plan optimize sizes of the barrel magnet.

Dec. 2011 V.Nelyubin Page 9



Current 12 GeV target R&D
@ JLab:

Zhiwen Zhao (UVa postdoc)
Jie Liu (UVa student)
Chunhua Chen (Hampton student on HKS)
Yawei Zhang (Rutgers student on E05-015)

Wiki page: https://hallaweb.jlab.org/wiki/index.php/Target_Lab_Main

• Setup and test of  the standard target system and “diffusion” target cells 
• Preparation of  the existing target system for “convection cells”: oven 
design, pulse NMR

@ UVa:
Al Tobias (Research scientist)
Vladimir Nelyubin (Research scientist)
...

• Production of  “convection cells” 
• Coils design, polarimetry improvement, ...

https://hallaweb.jlab.org/wiki/index.php/Target_Lab_Main
https://hallaweb.jlab.org/wiki/index.php/Target_Lab_Main


Hall C projected budget
Hardware:

• Glass cell 
--> 10 cells @ $4-6K per cell ------------------------ $60K

• 3He gas  
--> 10 liters/cell @ $600/liter ----------------------- $60K

• Optical fiber 
--> about 10 100m-fibers and connectors ----------- $120K

• Lasers 
--> 4 COMET 30W lasers @ $26K/laser ------------ $104K

• Electronics: 
--> computer and target electronics spares --------- $100K
                                                                                                        $444K  

People:
1 FTE designer/engineer for 2 years
3 FTE technicians for 3 months for installation
Physicists and students



Accelerator projected schedule

,

From Arne’s talk at the Hall A collaboration meeting:

no physics

beam to Hall-A
(1 week for detector checkout)

beam to Hall-D 
(3 weeks for transport tests)

Hall-A physics 
(up to 3 pass)

Hall-A eng./physics 
(up to 3 pass)

Hall-B&C 
(detector tests)

Hall-D engineering run

Hall-A Physics

Hall-B&C ?

Hall-A Physics

Hall-B&C engineering runs

Physics in all Halls



Accelerator projected schedule

,

From Arne’s talk at the Hall A collaboration meeting:

Physics in all Halls

“Optimistic” earliest run seems to be late 2016


