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Effective nucleon polarizations:



Detector Design/Layout

From the point of view of the target, the lo-
cation of BigBite required a couple of innova-
tions.
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Target Improvement
Overview

e BigBite Close to Target...add “built-in" shield-
ing

e No room for laser hut...bring light in an-
other way, reduce the scale of polarizing
optics.
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Target Improvement:
Field Box

Main Holding Field

Coil Orientation (Top View)



Target Improvement:
5 to 1 Laser Combiner

Loss: ~10% Loss: ~5%
Laser #1 B
Laser #2 i
Laser #3 ] Y | i Oy
Laser #4 ]
Laser #5 i
75m Optical Fiber SMA 10 SMA 5—1 Combiner
Junctions

After light goes through optics (roughly 20% loss),
we get about 67% of the light on the cell

For our experiment, close to 90W reached the cell

Output of 5-1 Combiner

_ Circular polarization of light > 99.5%
(end view)
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Target Improvement:
Hybrid Cells

Normally, we polarize 3He through a spin-exchange
with optically polarized Rb.

7;

B field

5|:>1/2

795 nm

' ' ' 1Zeeman Splitting
55, M = +1/2

For this experiment, we used Rb to polarize K
which then polarized 3He.

The result: record high polarization — over
50% in beam! (Compare to 40%)
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Target Design
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Additional Improvements

e Relative density information (upper coil)

Ceramic Ovel\ Upper cail
Target Pumping
Chamber
— NMR pickup coils

e Improved NMR noise cancellation (cancel-
lation coil)

e No cells were harmed in the taking of these
data
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Ongoing Target Analysis

These are corrections to the polarization num-
bers that have yet to be taken into account.
For the most part, they will increase the ac-
curacy. However, they may move the central
value.

1. Position Dependence of EPR Light
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These are corrections to the polarization num-
bers that have yet to be taken into account.
For the most part, they will increase the ac-
curacy. However, they may move the central
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response (arb.)

Field Sweep Corrections
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Ongoing Target Analysis

These are corrections to the polarization num-
bers that have yet to be taken into account.
For the most part, they will increase the ac-
curacy. However, they may move the central
value.

1. Position Dependence of EPR Light
2. Flux Calculations
3. Field Sweep Corrections

4. Temperature/Density Data
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Ongoing Target Analysis

These are corrections to the polarization num-
bers that have yet to be taken into account.
For the most part, they will increase the ac-
curacy. However, they may move the central
value.

1. Position Dependence of EPR Light
2. Flux Calculations

3. Field Sweep Corrections

4. Temperature/Density Data

5. Polarization Diffusion

12-a



Summary

e New holding field design provides shielding

13



Summary

e New holding field design provides shielding

e New long fibers and combiners

13-a



Summary

e New holding field design provides shielding
e New long fibers and combiners

e Hybrid cells gave us consistently high po-
larization

13-b



Summary

New holding field design provides shielding
New long fibers and combiners

Hybrid cells gave us consistently high po-
larization

Upper coil adds density information

13-c



Summary

New holding field design provides shielding
New long fibers and combiners

Hybrid cells gave us consistently high po-
larization

Upper coil adds density information

New noise cancellation techniques

13-d



Summary

New holding field design provides shielding
New long fibers and combiners

Hybrid cells gave us consistently high po-
larization

Upper coil adds density information
New noise cancellation techniques

All cells used are still intact

13-e



Summary

New holding field design provides shielding
New long fibers and combiners

Hybrid cells gave us consistently high po-
larization

Upper coil adds density information
New noise cancellation techniques
All cells used are still intact

Final target analysis is underway
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