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ESR Collimation Overview

Injection collimation

Horizontal collimation

Vertical collimation

Momentum collimation

• Collimation will be in dedicated areas

• Engineering requirements being 
development

• Detailed tracking studies underway
• Determine efficiency

• Finalize required quantities

• Optimize locations (60° and 90° phase)

• Blade material to be finalized

• Minimize design variants

• Modular design for easy maintenance

• Fixed masks planned for the IRFixed masks
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RF fingers

Replaceable collimator tip
Movable jaw

Vacuum chamber adjustment 
independent of motion system

TC feedthrough

Collimator enclosure

Water cooling line

Wire vacuum seal

Assembly can be completed and 
tested before closing the vacuum

Combination 
NEG/IP

Rigid transition
80 x 36mm to 46 x 27mm

Cold cathode gauge

Roughing port

Full open: 18σ (46mm)
Full insert: 12σ (16mm)

Total stroke: 1.18 [30mm)
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ESR Horizonal Collimator
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ESR Horizonal Collimator - Motion 

Vacuum seal to 
chamber (fixed)

Cooling tube assy
vacuum connection

Connected to  
motion plate

Bellows provides lateral 
movement and vertical 
chamber adjustment

Jaw mounting plate

Jaw mounting plate 
connection

Motion plates on 
common rail
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Collimator Jaw Concept

• Jaw can be replaced without disconnecting motion system

• Able to handle high steady state heat loads

• Blade material under study

Large diameter cooling tube
(4 gpm [0.3l/s])

Stiff motion plate

Jaw rigidly mounted 
to motion plate

RF shielding
Cooling circuit 

vacuum interface
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ESR Horizonal Collimator

Linear guide system

Jaw mounting 
plate

Support post

Motion plate

Vacuum interface 
for cooling line

Independently 
adjustable jaws

Collimator enclosure 
mounted in chamber

Chamber removed for clarity
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Steady State Heat Load

Collimator jaw - outboard 
870W

Fixed taper 
1300W

Collimator jaw - inboard 
245W



Support shaft

Removable jaw Side plate 
cooling line

Min gap 12mm

Water cooling line

Water cooled side plate

TC feedthrough

Chamber adjustment

Removable cover

Rigid taper to 
50 x 36mm

Combination 
NEG/IP

Pre-packaged motion stage
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ESR Vertical Collimator
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ESR Vertical Collimator
Vacuum interface 

for cooling line

Bellows for jaw motion

Flexible taper

Fixed to jaw

Sliding joint

TC feedthrough

Water cooled 
side wall

Spring for 
sliding joint

RF fingers
Replaceable tip
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ESR Vertical Collimator – Flexible Taper

Retracted:

Inserted:
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ESR Vertical Collimator - Motion

• Preassembled motion stage

• Integrated guide rails and drive screw

• Pre-aligned and tested at factory

• Linear encoder (1µm resolution) standard option

• 8 week lead time, cost ~$5k (no motor)

Precision crossed roller ways Lead screw 
Accuracy: 20µm over 200mm
Bidirectional repeatability: 6µm

320# [145kg] capacity

80# [36.3kg] load
(with bellows forces)
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Summary
• Still many unknowns related to the collimators

• Mechanical design concepts have been developed

• Further studies required to determine blade material choice


