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Design goal
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180kV
operation
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Power supply
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Not PS limited, design 
system for 250 kV 
operation



R24 HV cable
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Custom HV feedthrough
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Aluminium conductor

ISO 200 aluminium flange



Prototype 50 kV feedthrough
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109.22116.84

KF50 aluminium 
flange

Compression o-ring
seal

HV cap with 
o-ring seal

Connector to attach rod 



Possible ‘limitations’ in precession chamber E field
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▪ nEDM capable of achieving ±200 kV without breakdown.

▪ Unknown how much higher we can achieve: possibly limited by CTJ, surface area effect, or from other 
unknown processes.

▪ Optimisation of precession chamber is required for 250 kV operation.
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Precession chamber
1. Avoid sharp edges on vacuum 
wall

2. Electrode surface is smooth as 
possible

3. Field on ground electrodes 
minimal

4. Minimal field on the HV 
electrode

5. Homogeneity
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Ground

Ground

250 kV



Optimising ground electrode
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Corona of the HV electrode
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a=0.05 × size ×
asymmetry
b=0.05 × size

Measuring 
line @ 1mm 
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Further optimisation/development
▪ Groove geometry of precession chamber, including 
vacuum seal.

▪ Quartz window geometry on the insulator.

▪ Experimental testing of prototype feedthrough, HV 
and magnetic.

▪ Construction and development of 250 kV 
feedthrough
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Backup slides
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Timeline
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Budget

23/12/2021 UNIVERSITY OF BERN 21



Budget
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Overview
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Comsol design from Andrew Mullins



Johnson noise

▪ Simulation performed 
by Pin-Jung Chiu

▪ Precession period of 
200s

▪ Linear spectral density 
of the JNN created by     
2 electrodes, 𝐵𝑁,𝑧, at the 
center of the chamber,    
z = 0, with                           
f = 2.5 × 10−3 Hz.
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Gradiometer
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High voltage achieved: 120-150kV, average electric field 
+14.4kV/cm.
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https://www.nature.com/news/dynamo-maker-ready-to-roll-1.9582


