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Mar 13, 2014 

March  2014: Physics approach/accelerator design  – fix elements and lattice 

March 2014:  White paper on ERL-based LEReC 

March  2014: Engineering baseline, start working on layout in RHIC tunnel 

April-June: WBS, cost estimate, risk assessment, PEP, safety, etc. 

DOE Technical/Cost/Management Review: July 9-11  
2014 Engineering systems PDR, systems specifications, building requirements/system loads. 

2014-2015   Detailed design  – long lead procurements. 

FY2015 Support building modification design/contracts (2015 shutdown modifications) 

FY2016 Receive and test LEReC beamline and cryogenic components  

Summer 2016:  Start Installation LEReC beamline and cryogenic components 

FY2017 Installation, engineering commissioning of beamline and cryogenic components 

(moving of ERL components starting Fall of 2016) 

FY2017 Final installation and commissioning of SRF accelerator. 

FY2018 Cooling commissioning and operations (Run-18) 

LEReC timeline 
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Mar 13, 2014 

March  2014: March  2014: 
 Engineering baseline, 
Layout in RHIC tunnel 
P&ID’ development for new system 

April-June: Cost estimate, risk assessment 

DOE Technical/Cost/Management Review: July 9-11  
2014 Layout, Engineering, PDR, systems specifications 

2015 Spring: Procure VJ lines from interface to Gun and 5 cell cryomodules  

2015  Summer: RHIC Interface Taps  

2016 Jan –June: Modifications to valve boxes  

Summer 2016:  Start Installation LEReC beamline and cryogenic components 

FY2017 Installation, engineering commissioning of beamline and cryogenic components 

FY2017 Final installation and commissioning of SRF accelerator. 

FY2018 Cooling commissioning and operations (Run-18) 

LEReC timeline 



 
Mar 13, 2014 

Low-energy RHIC electron Cooler (LEReC) 
CRYOGENICS MODS 704MHZ SYSTEM  

 

 

5 

LAYOUT 704 MHZ SRF GUN,  
•Space above the top plate to complete piping 
•Valvebox next to it. Diameter: ?? inches. Height= ?? inches 
•Another valvebox depending how we cool the cathode. 
•Waveguides around SRFgun 
•Platform, with access ladder, above wave guides 
•Cathode cart behind it with permanent clean room 
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LAYOUT 704 MHZ 5-CELL,  
•Space above the top cylinder to complete piping 
•Valvebox next to it. Diameter: ?? inches. Height= ?? Inches 
•This will be taller than the ERL-5cell valvebox, adding separator 
•Waveguide coming from above to bottom of cryostat 
•Platform, with access ladder, above lower cryostat 
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•704 MHZ SRF GUN,  
•A.1 Cathode Stalk Helium Cooling and Cart modifications 
•A.2 HTS Solenoid leads splice heat stations Helium cooling 
•A.3 Phase separator [w/subcooler] for intercepts & top fill for 2K bath 
•A.4 Return heater for intercept flows 

704 MHZ 5-CELL,  
•B.1 Isolate 5-cell from microphonics / Vibration 
•B.2 Improve Cavity Beam line End flanges cooling 
•B.3 Separate tuner cooling loop? 
•B.4 Helium cooled thermal shield 
•B.5 Remove vacuum break between top reservoir  

 and recovery heat exchanger 
•B.6 VJ Return heaters for intercept flows 
•B.7 Phase separator with subcooler for intercept cooling 
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•A.1  704 MHZ GUN, Cathode Stalk Helium Cooling 
• Load: Laser and RF heating: upto 250W? 
• Existing Heat transfer Area: 25-35 cm2 

• Q/A = Very high flux for gas cooling 
• Desired LMTD < 20K 
• Very high heat transfer coefficient required or 
• Need enhanced heat transfer surface: 250-500 cm2 
• Need small hydraulic diameter 
•Need high helium flowrate 
•VIBRATION, flow induced, 

•Need low helium velocity 
•Need high density helium 
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•A.1 704 MHZ GUN, Cathode Stalk Helium Cooling 
• PROCESS OPTIONS 

•Low pressure vapor: Not an option 
•High pressure supercritical helium 

•250W:∆TLMTD = 10K, ∆TRISE =10K 
•Flow = 5 g/s, h~500 W/K-m2. A~500 cm2 

•Velocity: possibly still 5-10 m/s 
•Supply Source: RHIC S/M line: 3.8 atm, ~5K 
•Supply Source: RHIC H line: 12 atm, ~90K: Requires heatexchanger 

•Supply Source: helium Compressor: 15 atm, 290K. Requires heatexchanger 

•Flow boiling  
•250W: 10% vapor fraction, ~125 g/s (12.5 g/s vapor), 
• ∆T=0.8K, Q/A =0.8 W/cm2. A=312 cm2 
•Flowrate too high to be practical  
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•A.1 704 MHZ GUN, Cathode Stalk Helium Cooling 
• NEW CATHODE END 
•Mini Bayonet(s) 
•Separate supply for load lock chamber bakeout outgassing 
cryopump shield for cathode surface poising protection 
during bake. This can be 5K surface. 
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•A.2 704 MHZ GUN, HTS Solenoid leads splice heat stations 
Helium cooling 
•HEAT STATION COOLING 

•Cooling of copper lead side with electric isolation barrier 
•New heat station with cooling channels 

• COOLING SOURCE 
•High pressure supercritical helium 

See cathode cooling 
Low pressure 5K vapor 
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•A.3 704 MHZ GUN, Phase separator [w/subcooler] for 
intercepts & top fill for 2K bath 
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•A.4 704 MHZ GUN, Return heaters for intercept flows 
•Individual VJ heaters 
•Common heater block 
•2 x FPC’s 
•2 x End flanges 
•HTS Solenoid cooling may return cold, depending on cooling 
scheme 
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•B.1 704 MHZ 5-CELL, Isolate 5-cell from microphonics / Vibration 

•Superfluid isolation heat exchanger similar to CeC 
•Buffer volume /muffler in 20 Torr return line 
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•B.2 704 MHZ 5-CELL, Improve Cavity Beam line End flanges 
cooling 
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•B.3 704 MHZ 5-CELL, Separate tuner cooling loop? 
•Vibration from flow noise 
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•B.4 704 MHZ 5-CELL, Phase separator with subcooler for 
intercepts & top fill for 2K bath 
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•B.5 704 MHZ 5-CELL, Remove vacuum break between top 
reservoir and recovery heat exchanger 
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•B.6 704 MHZ 5-CELL, Helium cooled thermal shield 
•In series with solenoid He circuit, current ERL configuration 
•Independent circuit 
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•B.7 704 MHZ 5-CELL, Return heaters for intercept flow 
•Individual VJ heaters 
•Common heater block 
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•C.1 RHIC INTERFACING 
•CeC Phase separator 
•H header tap: Cathode stalk cooling 
•M header supply from CeC DX tap or DX-sector 1 tap 
•U header tap for return of cathode cooling loop   
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