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● Status on the Target
● Results of UVA Test Run
● SPT Expectations and Uncertainties
● Personnel Requirements
● Still to Come



  

E1039 Polarized Target



  

So Far Accomplished

● Rotation/Modification of Magnet
● Fridge Repairs/Modifications
● Design Build Target Insert (second one under construction)
● Redesign/Build NMR for VME (low noise cold system)
● Machine 2 nose pieces with beam window
● Production of some material (50% for proton 5% of deuteron)
● Automated Microwave Control system (ready for beta test, but PS?)
● Integrated Cryocontrols (ready for beta test, need all variable in DS)
● Fully integrated target run (several test runs)
● Target Annealing system test



  



  



  



  

Recent Modifications



  

Bottom of Fridge



  

Top of Fridge



  

Upright Full View



  

Upright top



  

Upright Heater



  



  



  

NMR System

● New LANL-NMR checked

● Compares to UVA-Liverpool

● Cold LANL-NMR

● Compares to Cold UVA-Liverpool?

 



  



  

● Variation of the beam 
voltage allows up to 
0.4% frequency tuning

●  Cavity size 
adjustment allows an 
additional 1.5%

● D-band  (~140 GHz) 



  

Microwave Setup

Cavity 
Adjustment

water

 Target



  

Microwave Controls



  



  



  



  

Testing Performance



  



  



  

Target Material



  

Radiation Damage and Recovery

● Maximum Polarization decays as a function of dose
● Heat material (Anneal) to allow radicals to recombine
● Done by heat wire around target cell raising to 80-100K for 

20-60 minutes
● Needed at 4Pprotons/cm2 (about every shift)
● Once exhausted (40 Pprotons/cm2) need target material 

replacement 



  

Sources of Uncertainty in 
Polarization

● Changes in DF/Packing Fraction
● Field Drifts (Magnet/Power supply)
● Enhanced Measurement errors
● TE Calibration errors
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Polarization Calibration and 
Measurement

Proton

Deuteron

Neutron

~0.3%

~0.05%



  

Uncertainty in Polarization

(Temp/pressure measurements)
(area measurements)
(background subtraction)
(setability)
(NMR temp sensitivity)
(NMR tune and tune drifts)

(Charge averaging)

Procedural errors
can be to be pretty small:
Assuming the right procedure
(Target is thermalized to TE)  



  

Full System



  

Test Full System



  



  

Cryogenic Performance



  

Results of All the Work



  

Target Personnel

● Target Experts (On call for all target systems, should be 
within 20 mins of experiment):    Need at least 5 to cycle 
on month long shifts

--No Training Materials for this, see me--
● Target Operators (Maintain polarization and cryogenics, 

move target position, Monitor Target Alarms, Check 
sheet and Target Log, Contact Target Expert as 
needed):                             Need about 50 to cover 4 
months of running

--Training Materials will be available from UVA--



  

Still to Come

● Secondary pressure/temp sensor (3He bulb-Just test)
● Additional Fridge Modifications for ease of target change-out (Just test)
● Cold NMR system optimal signal to noise for Deuteron/Neutron (Just test)
● Maximize number of target cells equipped with cold NMR (Probably 3)
● Remote Control for Microwave (Ready for Testing)
● Cryosystem auto-control (Close to finished)
● Annealing system (Still deciding which one)

● Material purchase and irradiation (ND3 ~$40K)

● Making material and doing the irradiations (only 500g done out of 2.6kg)
● Couple more cooldowns coming up soon for testing what is mentioned



  

Thank You
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