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What is SPINQUEST (E1039) ? 

•  Polarized Drell Yan 
• P  +  P↑  [ µ+   +  µ- ] +  x 
• Probe of Valence  Sea 

Quark 
• Asymmetry in µ PAIR 

Production. Sivers Function 

 



Accessing Quark Sivers TMDs 



Experimental Setup for E1039 
Detector Pack 

Target Cave: Under 
Construction 

Solid Iron Magnet 
(focusing magnet, hadron absorber 

and beam dump) 

(Hodoscope array, drift chambers 
track) 

Station 2 



Experimental Setup for E1039 

Polarized SeaQuest 





DNP Target System 

UVA-LANL 

NH3 ND3 Produced at 
UVA 

CPI-EIO 
LANL-UVA 



Time-Structure of the Beam     ~ 5  1012 / 5sec. pulse 

 60 sec 

 5 sec 

Spatial-Profile of the Beam 

SpinQuest Experimet at FNAL 

time 

 5 sec 



Oerlikon Pump Stack 

7,000 m3 /hr 

7,000 m3 /hr 

7,000 m3 /hr 

755 m3 /hr 
Rotary Vane 

Roots 

14,000 m3 /hr 
Pumping capacity 
 
Assembled and test FNAL now ready for installation 



5T Superconducting Magnet 
● Rotated For Transverse 
● original design S. Penttila, Oxford Instrument 
● LANL owned Magnet set for 20 years 

● Feasibility Study 
● Shipped to UVA 2013 
● Cooldown in June of that year 
● Shipped to Oxford Instruments for rotation 

● Back To UVA 
● Third cooldown: good hom. Over 5T in 8cm 
● Many cooldowns since 
● Systems runs smooth and stable but consumes 

lots of liquid helium 
● 500 L just to cool it after liquid nitrogen pre-cool 
● 160 L per day with boil-off, sep, and fridge 
●   



Target Inserts 

8 cm 

● 3 or 4 target cells per insert 
● 3 coils per target cell 
● 9-12 NMR lines running out of cave 

 
●   



Target Insert 



Microwave System 



NMR System - VME based 



Evaporation Refrigerator 



Cryogenic Performance 



Results of All the Work 
95% 

Proton Polarization 

  



Beam Effects 

 
•  Quenches 

 
•   Radiation Damage to Target Material 







Quenches 

 
• At SLAC   ran stably at ~ 6 . 10 11 electrons/sec (~100 nA) 
• At JLAB stable running at 100 nA  at < 6 GeV Hall C) In Hall B 

very stable running  at <10 nA 
• BNL  stable running at ~3. 1011 protons/sec (Beamline limited)  

     But with a Teflon target  (2.5 x density)  Quench!! 
       Stable running at  2.5 times less beam 



Radiation Damage 

 
•  Ammonia still best material  for rad. 

Resistance and achievable polarization. 











Thank You 
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