


High performance 
Fujikura tape 4.5K

Boost coil standalone 
8.1T peak 77%ss 900A
10 T peak 100%ss 1100A

In 15 Tesla background
22.9T peak  95%ss 900A



Constant inner 
diameter design 
Joints alternate from inner 
to outer radii.

Viewed from top, Coils 
alternate between being 
wound clock-wise to anti-
clock-wise. 

We can increase the good 
field length by adding coils

Central section has Copper 
rings joints / spacers.
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Field variation over sample volume 
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Description of the results: T1-D2

920.11.2022 WP2.5 – Ch. Barth

• Mechanical design completed

• 3D printed mock-up fabricated, assembly
sequence validated

• All parts in production

• 3D printed 316L parts delivered



Description of the results: T1-D3

1020.11.2022 WP2.5 – Ch. Barth

• Collapsible mandrel design, fabricated & validated

• Tooling ready for winding

• First & last turn soldered
for mech. support



Description of the results: T1-D4

1120.11.2022 WP2.5 – Ch. Barth

• Kapton disks with cut-outs for edge joints as tooling
• Inner edge joints often with

voids, difficult to fill reliably
with solder

• Double pancakes could be
an alternative to eliminate
inner joints



Test Copper coil with edge joints 

20.11.2022 WP2.5 – Ch. Barth 12

Outer joint

Inner layer jump

Outer and inner coil 
insulation with no joint 



Description of the results: T1-D5

1320.11.2022 WP2.5 – Ch. Barth

• Tooling to assemble multiple (double) pancakes into 
solenoid field booster

• Al tube as inductive shield
and mech. support



Coil Layout 
&

Edge Joint

Copper coil joint 
plate 0.5mm thk

with 0.125 mm 
undercut for 
kapton insulation.

0.4 mm

1
.0

 m
m

PSI and 
TokamakEnergy



26 T hts coil , Copper busbars clamped with 
Indium compression joints test at CERN Nov 2019



HTS Quench

Thanks to LittleBeast engineering for the modelling 
Mar 31 2021 

DIPOLE HTS MAGNETS AT CERN | G. Kirby | 978 updates | 2 
publications | Research Project (researchgate.net)

HTS quench in simple 
coil, we see the 
evolution of field, 
temperature, current 
density, voltage 
maps, during quench. 

https://www.researchgate.net/project/Dipole-HTS-Magnets-at-CERN


Screening currents



Misalignment 5 mRad
We looked at misalignment and the 
effect of screening currents and decay 
times. 





Cloverleaf 
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Induction of high currents 

4 kA Feather2 @ time B 

53 kA in ring 1.1 & 1.2 @ time B

A      B  C   

30 kA in 1.1 & 1.2 @ time C

18.9 kA in 3.1 & 3.2 @ time C

11.8 kA Fresca2 @ time C

10.0 kA Feather2 @ time A 

32 kA in ring 2.1 & 2.2 @ time B

25 kA in 2.1 & 2.2 @ time C

Time [s]



V-I measurements in coil 2.3

The degradation is visible from VI 2 to 
VI 3 (after the many extractions in 
Fresca2) and from VI 4 to VI 5 (after 
the magnetic measurements to 2 kA in 
Fresca, 4 kA in Feather).

Also, initial degradation from the 
standalone test to the first VI 
performed in this test campaign is 
visible


