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Polarized Targets and Scattering at
Argonne National Lab.
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Major Polarized Target Systems

Data Acquisition System (DAQ)

Microwave
NME System — |Generator
Frequency Q—Meter Thermo—
Synthesizer Circuit metry
3 4
vp= 106.3 MHz L He/"He
for protons or
16.3 MH He
b fof deuterons C]FYO*
System
g Polarizing
2 Magnet

Ve ~ 70 GHz

T ~ 50 — 200 mK

T ~ 800 mK — 1 K
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e Polarization

o | E Polarization
* P = tanh[uB/KT]

« Enhanced Polarization
* P, =tanh[uB/KkTg]
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Table 1 Polarized target materizls couunonly used in particle seattering experiments

Polarizeable Radiation

Maserials Dapant? Muclenns E/T  Polarization Characteristic Flux!
&k Chem. Clamp. & Muethod %% by weight  Tesla/K o 10 particles/cm?®
LM." Neodymium 31 2.0/1.5 +T0 ~ {101
Lag[Co, Mgy Ch
[0 24H50
1.2 Propsnedicl Cr (V) 10.8 2.5/0.37 +0a ~ 1
C3Hlg(OH); Ch =101
1.2 Ethanediol Cr (V1 0.7 25705 £ 2
C2Hg{OH)q Ch
Butanaol EHBA Cr (V) 13.5 25/0.3 +493 3-4
r'd_I].g,'::]H h
EABA EHDA Cr (V) 16.5 Z.0/0.5 +7h T{=), 3.5(-)
3 XH;BH:NH- Ch ]

Ammor ia NHgs 17.5, 166  5.0/1.0 +47 70, 175¢
NI, ""NH; Ir —100)
d-Butal EDBEA LAE 2503 50 not ruensured
C4Dg 00D Ch
d-Ammonia NDgm 0,26 4003 -44 L30[+), 260(-)
MM, Dy Ir 53
Lithinm dele-ide foenter ] B.5/0.2 +70 400
SLiD Ir o

FCh: chemically doped, I doped turough irradiation

"The sacintion giose which reduces the melerization by v of its value
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NMR Signal Analysis
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Calibrating the NMR system
gives polarization
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Scattering and Polarized Targets at
Brookhaven National Lab.
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Ammonia Polarization
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Ultra-cold Polarized Hydrogen
Jet Target



Advantages of Ultra-Cold Polarized
Atomic Hydrogen Gas Jet Target

* Pure atomic hydrogen

— No background from un-polarized nuclei in
scattering experiments

* Very monochromatic beam
(all H atoms have the same energy)
— Very small spot size

— High density compared to other gas jet targets
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Michigan Ultra-Cold Jet
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Present status of Michigan Jet

» Basic parameters

— Velocity of atomic hydrogen
— Proton polarization

« Summary of long term flow stability
—  Average hydrogen flux
— Average hydrogen jet thickness

* Record hydrogen jet density

~ 280 m/sec
~ 50 % (in low field)

1.1 x 10" H/cm?/s
8 x 10" H/cm?

1.4 x 102 H/em?
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