
Low Energy RHIC e- Cooling 

Meeting Minutes – 11/5/14 

1. Funding is available to purchase magnets. 
2. Comment during presentation of attached slides: 
• 180 degree dipole 

– Gary W to provide centerline distance between cooling beam pipes to W. 
Meng for design 

– 45 deg dipoles have 10 cm vertical, parallel gap, so 180 dipole will start 
with same. WM to evaluate (A. Fedotov) 

– W. Meng will discuss with Jorge whether angle on inlet/outlet pole faces 
needed for focusing. 

• Matching (High Field) Solenoids - 1.5 kG 
– What is magnetic length needed (J. Kewisch)? 
– HF solenoid adjacent to cooling section needs bucking coil. G. Mahler 

suggested purchasing at low cost another LF solenoid (has bucking coil) 
and position close to HF solenoid. WM to review. Then the HF solenoids 
in cooling section will be the same design – without bucking coils. 
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Low Energy RHIC e- Cooling 

Meeting Minutes – 11/5/14 

• BPM 
– BPM for each compensation coil (qty-14). CEC BPM (2 available) has ID of 4.875. 

The cooling section is 5”-2(.109) = 4.778” (from C. Brutus) 
– A single BPM is needed for pair of matching solenoids 

• Profile Monitor 
– What is diameter of YAG screen (GM: ERL has two sizes: 25 and 40mm)? J. 

Kewisch and D. Kayran to provide. 
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Low Energy RHIC e- Cooling 

Compensating Solenoids 
1. Compensating Solenoid: Presently based on W. Meng’s design for 0.20kG with 

bucking coils. 
2. Compensating Solenoid bucking coil leads: The leads for the correction end solenoid 

coils and the main solenoid coil will be mounted separately on the magnet assembly 
terminal block.  

3. Compensating Solenoid Power Supplies: It has not been determined whether each 
solenoid will require 1, 2, or 3 power supplies. 

4. Spacing: Compensating solenoids will be spaced 3 meters apart. 
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Low Energy RHIC e- Cooling 

Dipole correction 10.24 A-T 
Per coil;   Straight section 
Half-length: H1=6 cm 
13 turns/1 amp PS 

 
From: Lambiase, Robert  
Sent: Tuesday, November 04, 2014 10:42 AM 
To: Tuozzolo, Joseph E 
Cc: Mahler, George J; Hamdi, Karim; Meng, Wuzheng; Bruno, Donald; Sandberg, 
Jon N 
Subject: RE: Correctors (Horizontal & Vertical) inside Solenoid 
 
Hi Joe, 
 
That sounds about right .  I’d make a small tweak and bring the number of turns up to 
13.  Then, the max current is 10.24/13 = 0.79 Amps, and I’d buy a 1 Amp power 
supply that would operate with a 21% margin. 
 
A quick check of the resistance at a reasonable wire cross section (AWG #18 = 0.98 
A/mm2) shows it to be low, so if there was a mechanical reason for more turns of a 
smaller gauge, we could revisit it. 
 
Bob 

Compensating Solenoid Corrector 



Low Energy RHIC e- Cooling 

By (G) 

Z (cm) 



Low Energy RHIC e- Cooling 

Magnet Analysis 

Matching Solenoid w/corrector 
• 1.5 kG, magnetic length?? 
• Water cooled 
• 2 required in cooling section w/bucking coil 
(Need to look at alternatives to bucking coil: adjacent low field solenoid?)  
• 2 required in cooling section w/o bucking coil 
• Corrector 100 Gcm, present specification. 
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Low Energy RHIC e- Cooling 

Cooling sections 

U-turn 
180 deg 
dipole 

704 MHz  
warm cavity (Phase-I) 

2.1 GHz 
warm cavity 

704 MHz 
SRF cavity 

Gun 
Transport 
Solenoids 
Or quads 

45 deg. dipoles 

Compensating 
dipoles 

11/05/14 

Compensation weak 
solenoids placed every 3 m 

Push pull ERL approach: possible new baseline 

9 MHz 
warm cavity 704 MHz  

warm cavity (Phase-II) Booster 

Matching strong solenoids 



Low Energy RHIC e- Cooling 

Vacuum Chamber/System Requirements: 
• 5” (12.7 cm) OD vacuum chamber, bake-out temperature. 
• 4.87 ID button BPM (from CeC) 
• No ion pump tees in the cooling section. 
• One RHIC shielded bellows per solenoid 
• Transitions to 10 cm aperture dipole magnets. 
• Dipole magnet vacuum chambers. 
• 6 Profile Monitors, screen size?? 
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Magnetic Shields 



Low Energy RHIC e- Cooling 

Revised Cooling Section 
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