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Expected Uncertainties



DNP Target



Polarized Target Subsystems







SpinQuest
A target system to operate at the proton intensity frontier

• At least  protons/spill


• 8 cm long target of  and 


• Several Watts of cooling available:  pump


• 5T vertically pointing field (close to critical temperature each spill)


• Luminosity of 

3 × 1012

NH3 ND3

14000 m3/hour

2 × 1035cm−2s−1



Target Insert



Last Target Polarization at UVA



Superconducting Magnet



Quench Studies
Primary Intensity Boundary
• Very Limited Experimental Information


• Use Monte Carlo and Finite Element Analysis


• Match Measured Field and Simulated Field


• Simulate Heat-load Cycle from Beam


• Calculate the heat propagation to the coils


• Estimate Quench Threshold for Stable Running


• Use Estimate to Make Quench Commissioning Plan

https://confluence.its.virginia.edu/display/twist/Quench+Commissioning









Collimator 



Magnet Comparison

  

Solidworks→ Geat4

Based on drawings 
and measurements

Simulation contain 
SS former, LHe, 
vessels, target cell, 
target material  

Then look at energy 
deposition in the 
SC coils 



Quench Simulations





  

SpinQuest Target Magnet



Superconducting Magnet Quest Studies



Systematic Uncertainties



External Magnet Temp Sensor



Estimated Quench Threshold
Based on a series of MC systematics studies

• Assume no other intensity constraints


• Assume unlimited LHe



SpinQuest Experimental Hall



NM4 Experimental Hall



Cryo-platform



Top of Target Cave



Target Cave and Cryo-platform 



New Cryo-platform 



Target Alcove



Overhead view of Cryo-platform



Full Detector and Target



Helium and Nitrogen Supplies



West View of Target Cave



QT Liquefier
Set of components



Quantum Technology Corp Liquefier
A DOE-UVA Purchase for SpinQuest

Model QDHRR100 Helium liquefier 2 units, for a total of 200 LPD               
Liquefaction Rate: 100 liters/day 
Dewar Capacity: 250 Liters 
Compressor Package Model (five units): QDC6000V (Available water cooled only)
Compressor Package Weight: 1320 LB
Power Consumption: 37.5 kW 3 Phase 480V / 60Hz
Cooling Water: Minimum flow 9.5 GPM @ 80ºF
Ambient Temperature Range: 45ºF to 100ºF (7 to 38ºC)
Gaseous helium requirement: Purity 99.99%

• Quntumpure Purifier


• Helium Gas Purity Meter


• Custom liquid helium transfer line


• Custom liquefier and liquid helium transfer system



Liquefier System

• Requested 135 L/day at the target magnet (67% efficient when transferring over 60 min.)


• Based on studies at UVA this is more than sufficient for continuous running with no beam


• Additional pumping on the magnet will likely be required to run at the beam intensity of interest


• Less efficiency is expected due to safety modification of system, magnet and fridge


• These numbers are very much dependent on the efficiency of the transfer line meeting expectation



Liquid Helium Transfer
QT Transfer to the target

• Initial Cooldown 100% boil-off at 1700 slpm


• QT recovery compressor can handle 1500 slpm


• Loss of 200 slpm


• Using rigid non-LN2 shielded (just vacuum) with flexible ends


• Initial fill at 80K requires at least the full 500L of stored LHe


• Refill ~135L (200L) should be delivered over 60 minutes


• Can only store 2X250 at a time



QT Transfer Line into Cave



Target Magnet Pumping
Intensity vs Helium budget

3 × 1012p/s 10 × 1012p/sIntensity

Daily 
Consumption 135 l/day 175 l/day

Additional Daily 
Requirements 0 l 40 l/day

250L 0 5 days









Cryosystem status

45

• Target 
➢ Roots pump: Electrical work likely complete 
                              LCW setup near complete 
                              Leak check complete 

ORC writeup in process 

➢ Target Slow Controls: LabView Meeting- Organize subsystem, Readout/control, NMR system, Microwave, Actuator, cryocontrols 
          Electronics\interlocks- separate effort to come  

➢ Target Magnet: In place 
Final survey is week after next 
Vacuum piping to come 
Access walkway to come 
Electrical through West penetration to come 

➢ Refrigerator : Preparing system for safety modifications 
                               Back to UVA for machining 

       Install hopefully around late Oct 

➢ QT Liquefier: Everything in place 
Several system connections still required 
Helium + Nitrogen lines must be in place (FNAL+UVA) 
Can not yet arrange for QT visit (COVID-19) 



Target Team
UVA Spin Physics and Polarized Target Group

• Team Leader


• Research Scientist (hiring in process)


• 2 postdocs


• Slow Controls


• 1 Target Technician (hiring in process)


• 3 grad students


• undergrads 



Challenges
Past and Present

• No full-time cryo-engineer to help prepare for FNAL cryosafety review


• Major infrastructure additions/modification to meet safety standards


• Additional modifications driven by safety still in process


• FNAL Cryo-engineers can not guarantee a pass (at any price)


• Training target experts requires a running target


