
The demonstrator magnet design is now nearing it’s final shape.
• NbTi chosen as conductor, as it’s availability and strength allows for the rapid realization 

of the demonstrator as a test-bed in the MDS program. 
• Conduction-cooling, as this allows the use of a single wall between the magnet and the 

fluid bed. Distance between magnet and fluid needs to be minimized (<5 cm). 
• Three coil lay-out chosen. This number of coils minimizes horizontal gradient 

components that can slow down and even stop particles.
z
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What’s next?
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The magnetic density separation (MDS) magnet is 
shown in the central image. 
• a conduction cooled magnet made of MgB2.
• Poses challenge to the quench detection and 

protection.
• Less cooling power locally than helium bath.
• MgB2 has anomalous MQE and NZP velocity 

behavior, this is further discussed in the next box.

The NZP velocity of 
MgB2 conductors is 
significantly lower than 
NbTi (cm/s versus m/s). 
This makes it harder to 
find an appropriate 
detection method.

• NZP measurements on MgB2
wires.

• Development of custom 
quench analysis code 
dedicated to MgB2 magnets

To assist in the choice of quench protection & detection a literature survey 
is done. The results of this survey is shown in the tables below.

What kind of magnet?

MQE & NZPV of MgB2

Protection & detection methods

Possible protection & detection method
The MQE as function of 
temperature of MgB2 has a 
maximum. This makes the 
operating temperature very 
important for the quench 
protection mechanism.
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For detection voltage taps might be possible
• NZP velocity might be to slow, this needs testing.
For protection heaters are probably needed, due to:
• low NZP velocity
• Details are also dependent on magnet system 

layout 
• Simulations are needed to study this method 

further.

Direction of particle movement

3 racetrack coil lay-out
𝑧𝑧 𝑦𝑦

𝑥𝑥

H. van Weeren (2007)

H. van Weeren (2007)

H. Van Weeren (2007)
Yi Li  et al.  (2012)
E. Ravaioli (2015)
E. Ravaioli et al. (2014)
Yi Li et al. (2014)
Q. Wang et al. (2012)
S. Yu et al. (2008)
X. Huang et al. (2010)
S. Chen et al. (2012)
T. Wakuda et al. (2012)
W. Weijers et al. (2014)
M. Hilal et al. (1994)
J. Pfotenhauer et al. (1993)
Y. Takahashi et al. (2005)
J. Schultz et al. (1997)
N. Nanato et al. (2001)
J. Schwartz et al. (2008)
J. Schultz et al. (2002)
O. Tsukamoto et al. (1987)
F. Scurti et al. (2016)
M. Marchevsky et al. (2014)
F. Sumiyoshi et al. (2009)
M. Marchevsky et. al. (2010)
M. Marchevsky et. al. (2015)
W. Chan et al. (2013)

V. Kashikhin et al. (2012)
G. Manfreda et al. (2014)
L. Imbasciati et al. (2001)
A. Stenvall et al. (2006)


	Slide Number 1

