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Introduction
DNP Solid Targets

• Mature Technology  (since early 1960s)

• Used in MRI research, neutron spectroscopy 
etc.

• Devoted to particle physics experiments: 
continuing research mainly in materials.

• Will not discuss Hdice target or warm (LN2 ) 
target. 



DNP



Major Polarized Target Systems



UVA/SLAC/JLAB Target





FROST Precooler

4K Pot

1K heat exchanger

3He condenser

Rear flange

LHe Inlet

1K Pot



Microwaves

• EIO  “standard” especially at higher 
frequencies – eg. 140 GHz  10 – 15 W

• But can now obtain ~3 to 5 W close to 200GHz  
~6W at 183GHz and 2.5 W

at 211 GHz
• But no mechanical tuning – electrical 

tuning range ~200 MHz . Move magnetic field 
to reach both polarization signs.

Solid State Devices (Impatt Diodes)  ~ 0.5 W at 
100GHz



NMR 

• Liverpool Q-meter  - standard for many 
years.

• Modification   - Resonant circuit mounted
very near target – reduced
noise, increased stability.

• Pulsed NMR    ???

• AFP





Table of polarized Target Materials



Ammonia Polarization







Performance and Experience
Target materials

ND3



6LiD

• 6Li   ~  d + alpha  50% Dilution Factor
• Actual Dilution factor  ~  40%

• PLi ~ Pd

• Irradiation: at 180 K for ~2. 1017 e- cm-2

• Used in SLAC experiments E155 and E155X (g1 and g2

for proton and neutron). 

• Now used in COMPASS at CERN





7LiH

• 7Li  α +  t  ??

• Less study than 6LiD. Used in an experiment 
at PSI.

• 7Li and H polarizations ~ 50%; long polarizing 
times.

• More study needed for future experiments.



BUTANOL  (FROST)







Deuteron Polarization of 63% at 6.5T  and 1 
K



The tritly radicals
narrow EPR line

C•

Finland D36 M.W.: 1036.9OX 063 M.W.: 1426.78

The nitroxid radicals

C•

TEMPO M.W.: 144

•
Porphyrexid M.W.: 141

•



Results on trityl doped hydrocarbons
The deuteron NMR signal with quadrupole interaction

The maximum polarizations at B = 2.5 T !!





Conclusions

• Mature Technology

• Being used in other areas, eg MRI Studies; 13C

• Proton Polarizations > 90%

• Deuteron Polarizations > 70%

• Nuclear Polarizations eg 6Li ~ 60%

• Material studies eg CH3 , CH4 (irradiation)

• NMR improvements and modifications. 
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