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Requirements

• Tuning Surface
– Inside Helium Bath
– Outside Helium Bath

• Rest of Cavity

• Conductively cooled 
portion
– Main Tuning surface
– Peak heat flux on far 

end

• 4.7K limit

Pressure Stability
/ Fluctuations

Temperature



Process Option A-1

• Return to RHIC Cold 
Vapor Return

• Boiling Point Pressure 
variation in Rings due to 
transients in main cryo 
system
– Slow variation
– Compressor Acoustics?

• Boiling point in RHIC 
RING: 4.45 - 4.5K 
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Design Challenges

• Tuning
– Pressure Stability, 

Pressure fluctuations
• Vibrations
• Boiling Noise
• Other noise sources

– Compressor Acoustics

• Vapor trapping
– High temperature 

gradients



Pressure Variation LHe Bath

• Boiling Noise

• Compressor Acoustic 



Compressor Acoustic
•Recondenser •Sonic Flow

1.1 atm 0.5 atm

0.040 atm 0.020 atm

Boiling Noise

•2.1 K (40 mbar) Superfluid Operation



Vapor Trapping
•Forced Convection cooling channels

300 mK gradient,   
~ 4.65 K on Niobium

Lower Temperature 
by lowering Bath Pressure

• Thermo-syphon
- Recirculation rate 10x

• 2.1K Superfluid
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OPTION A-1
4.45 - 4.50 K •Condenser / boiler

adds 100 mK to 
temperature
-T bath1 
-4.55 to 4.6 K

OPTION A-2
4.55 - 4.60 K
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OPTION B-1
4.35 K

OPTION B-2
4.35 K
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OPTION C-1
2.1 K

OPTION C-2
2.1 K

H



RHIC VJR  TAP-OFF / TIE IN POINT





Other Operational Issues
• Cooldown

– Follows RHIC ring 
cooldown to allow beam 
tube vacuum to establish 

• Warmup
– Heaters
– Warm helium 

• Double isolation valves, in 
case of repairs

• Damper Transients
from Dynamic load during 
ramping / damper 
retraction

Heat Load
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