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The Target Situation for E1039

● Fridge repairs/preps
● Piston for UVA testing
● Re-install fridge
● Cooldown with test stick
● Polarized to more than ~70%
● Test new NMR systems
● Vacuum can pop-valve repair
●  10 mils window test
● Material Fab and Irr

Recently Accomplished

Still to Come
● First fully equipped insert
● Insert Warm/Cold Test
● Further NMR
● Frequency control auto-algorithm
● Cryosystem auto-control
● 10 mils window cold test
● Fully integrated cooldown
● More Material Fab and Irr
● 3He pressure setup



  

General System

Polarization
 Detection

Tuned To Larmor
of spin species

Larmor-ESR

T=~1K(~1.5W)

B=5T

Superconducting Magnet

Proton (42.6 MHz/T)

50-185 GHz

~140 GHz at 5T

~213 MHz at 5T



  

Vacuum Pumping Subsystem

Cryogenic Instrumentation



  

UVA Polarized Target System

Magnet

Pumps

Microwave
Target Insert

Two Parallel
2063H 63 m3/Hour 

ROOTS: 600 m3/Hour

ROOTS: Two Parallel
2000 m3/Hour

1W (~0.121 Torr)



  

Evaporation Fridge

●  ~100 nA (charge beam system)

● Dilution factor f<50%

● Luminosity: 1035 cm-2s-1

● 1 K (high cooling power)

● Polarization: p~98%, d~45%



  

Fridge Updates

● Separator Can (New)
● Heat exchangers (Clean)
● Leak check
● Valves (re-fit)
● New Helium channel (nose)
● 8-sensors













  

Actuator (at LANL)



  

Piston for Insert (at UVA)



  

Microwave Generator

● Microwave Tube
●  Power Supply
● 20 Watts at tube
● ~1 Watts on target



  

Extended Interaction Oscillator

To Target

water
Cavity 
Adjustment

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

●  Cavity size 
adjustment allows an 
additional 1.5%

● D-band  (~140 GHz) 



Solid polarized proton target, NH3

• 4He evaporation refrigerator

• 5 T polarizing field  
• Dynamic Nuclear Polarization
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Radiation Damage
Mixed e-γ

25 litters/min
1.3 Watts Cooling

20 cm bore

UVA/Jlab Polarized Target



Manual Frequency Control







 Creating a Controller

• Standard 2U Rack-mount hard wear

• Front-panel readout and user interface

• Remote control

• Uses Parallax Micro-controller P8X32A, 8 core 
overclocked 100 MHz, ADC: AD7680 (16-bit, 
100kSPS), motor control L298N H-Bridge 





Characteristics of Polarization



Characteristics of Polarization





  

CPI Fitted Stepper Motor

• Skip Controller Box
• PC-Labview
• Control Algorithm ported in
• Optimize automation with 

stepper control   

All modern CPI tubes use 
new stepper can also fit old 

tubes



Target Material and Irradiation
• Fragments of 14NH3 (ammonia)

• Irradiated in electron beam of ~12 MeV to ~1017 electrons 
cm-2  under liquid Argon (production of 39Cl)

• Routinely done at NIST (Gaithersburg)
• Polarizations of 90% - 95% obtained
• Total produced ~250g out of 1000g
• Total Irradiated and ready for experiment ~100g   

http://twist.phys.virginia.edu/misc.html

Material Inventory



  

Target Insert

● Design and fit into fridge model
● Assembly
● Construct and Warm Test
● Cooldown Test
● Adjustments
● Load and Polarization Test



  

Target Cell

Beam Line

Fridge

To
 Pumps

Magnet



  

Top of Insert



  

Ladder and Cups



  

Load End



  

Carbon Fiber and Horn



  

Machining Copper Thermal Barrier



  

Cups and Ladder



  

Vacuum Repair

● With 2 Turbos got to 2x10-4

● After repair got to 1x10-5



  



  



  

AFP Efficiency
 AFP was performed on different target materials
 
 Spin-flip efficiencies for different materials are shown below
  (δp = pol. ratio before and after spin-flip)

 UVA recently achieved over 50% AFP efficiency for NH
3

Nuc.lei Dopant Spins/g δp

ND3 Irr. 2x1017 -0.88

NH3 Irr. 2X1017 -0.57

D-but. Irr. 1X1017 -0.77

NIM A 356 (1995) 108

UVA-study



  A~38% for d-butanol



  

Updates to UVA system

● NMR (Q-meters)
● Flow Meters/Sensors
● OVC Turbo (300l/s)
● All Roots pumps running



  

Still To Come

● First fully equipped insert
● Insert Warm/Cold Test
● Further NMR
● Frequency control auto-algorithm
● Cryosystem auto-control
● 10 mils window cold test
● Fully integrated cooldown
● More Material Fab and Irr
● 3He pressure setup
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