
Low Energy RHIC electron Cooling 

Overall Layout 
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IP2 
64 m 

LEReC-I (1.6-2MeV): Gun to dump 

SRF gun used as a booster cavity 



Low Energy RHIC electron Cooling 

Meeting Notes 
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LF Solenoids 

• In Contract 

 

HF Solenoids 

• In Contract 

 

Instrumentation 

• MPF for BPM status. 

• Design review for Profile Monitors and Emittance Slit Scanner Hardware 3/20/15 

• Detailed design for vacuum chambers, final analysis, SOW, etc. 

 

Beam Line Vacuum 

• The standard bellows design for cooling section has some problems bolting up to BPM 

– bolt can go in only one way. He prefers to not use studs.  

 



Low Energy RHIC electron Cooling 

20 & 180 deg Dipoles 

Animesh Jain will evaluate the field quality at low field on one of the CEC 45 dipoles.  2nd 

dipole magnet has been surveyed and is being set up. 

Multipoles must be =/<10e-3 

 

• 20 dipole design is ready for procurement: Solid steel Core. If laminations are required, 

RFQ will be stopped and modified. Regarding stray field-multipoles, the design is 

satisfactory. D. Kayran recommended measurement when delivered. SOW has 10/1/15 

delivery, quantity – 2 

• 180 dipole finish drawings and prepare SOW.  Solid steel Core. If laminations are required, 

RFQ will be stopped and modified.  

Meeting Notes 
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Reminder: Al Pendzick needs new penetration requirements for 2:00. 

This will include type (RF, instrumentation, power), location (from/to), and area of cable 

space. The request for this contract must be by March-April in order to have penetrations 

installed during this shutdown (takes 6 mo. to get jobs done - October). 



Low Energy RHIC electron Cooling 

Orthogonal Installation – simple processing. 

• Large Dia. BPM Housings (4.8 ID), 28mm buttons 

• Revised fiducal design per M. Ilardo 

• N-Type feedthrough, MPF Q7031-1 

 

BPMs in Cooling Section  (14 Locations) 



Low Energy RHIC electron Cooling 

	

Profile Monitors – New designs for Cooling Section 
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Ferrite ring mounting point.  Low power loss - CMD5005  material.  

Ferrite shape is not critical  

Peter re-analyzed the chamber.  modeled is 1.65” OD, 1.45” ID and 

1” high.    

Chamber design being finalized and detailed. 
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Adjustable bellows assembly  

• (welded bellows). 

Local Real Estate 

Emittance Slit Chamber 
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5 cell cavity location 
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Location of egun and 5-cell, the beam line length and distance 

from IR center and tolerance, is being updated by R. Meier. 

5 cell 



Low Energy RHIC electron Cooling 

Contract Awarded 9/15/2015 delivery for both 

Next Steps: 

Design support stand assembly 

Magnetic shielding analysis, design prototype mu metal shields and supports. 

Magnet measurement fixture plan for prototype and design test fixtures. 

 

 
 

Compensating and Matching Solenoids 
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Low Energy RHIC electron Cooling 

20o Dipole Magnet 
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Drawings checked – Spec/SOW approved (4/1/2015). 

Requisition in process 

Distance Between Pole Faces = 10.4 cm (4.1 in.) 

Magnet Vertical Gap = 10 cm 

Vacuum Chamber V Aperture = 9.5 cm (3.74 in.) 

SOW – 2 magnets by 10/1/2015. 
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20o Dipole Magnet 
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20o Dipole Magnet 



Low Energy RHIC electron Cooling 

Magnetic field quality and repeatability for energy spread measurement. 

Test using CeC dipole (A. Jain) 

Range of motion for magnet core +/- 10cm. 

Magnet Vertical Gap = 10.0 cm (3.94 in.) 

Vacuum Chamber Aperture = 9.5 cm (3.75 in.) 

180o Dipole Magnet 
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Low Energy RHIC electron Cooling 
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Crossing tube aperture (3.94 in. vertical) 

Circular tube??  Vacuum Chamber ID = 9.5 cm (3.75 in.) 

Large open 180o vacuum chamber and 20o chamber - beam 

impedance concerns  shield the electron beam path. 

Binping Xiao is checking 180o vacuum chamber resonance. 
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14 

Crossing tube aperture (3.94 in. vertical) 

Circular tube??  Vacuum Chamber ID = 9.5 cm (3.75 in.) 

Large open 180o vacuum chamber and 20o chamber - beam 

impedance concerns  shield the electron beam path. 

Binping Xiao is checking 180o vacuum chamber resonance. 

 



Low Energy RHIC electron Cooling 

Large open 180o vacuum chamber and 20o chamber - beam impedance concerns  

shield the electron beam path. 

Binping Xiao is checking 180o vacuum chamber resonance. 

Chris Montag is checking aperture – can smaller circular chambers be used for RHIC 

beam? 

Vacuum Hardware 
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Low Energy RHIC electron Cooling 

Design 180o dipole chamber present for impedance review (KH) 

Phase 2: 5 cell cavity positioning (RM) 

20o dipole fabrication drawings (KH) 

BPM chamber and buttons (V DM) 

Beam Line 5” bellows with shields fabrication drawings (GW) 

180o dipole fabrication drawings (KH) 

Phase 1 and 2 cryogenic system layout (RM) 

Beam Instrumentation PM and ES vacuum chambers fabrication drawings (GW) 

20o dipole vacuum chamber (KH) 

180o dipole magnet and vacuum chamber integration + large sliding bellows (KH) 

Beam Instrumentation PM and ES Vacuum Chambers & ferrite insert (GW) 

20o and180o stand drawings (KH) 

Beam line solenoid stand (GW) LF Solenoid, BPM, and long pipe are to be independently 
positioned and surveyed  on common stand.  

Magnetic Shielding drawing and solenoid magnetic measurement test station (GW) 

Cable tray and penetration drawings 

 

 

 

 

 

Design Room 
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Sector 1 Relocation 
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Sector 1 Relocation 
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Sector 2 Modifications 
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Sector 2 Modifications 


