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Compact FTICR

The use of a permanent magnet to generate a constant magnetic field in an FTICR mass spectrometer has many advantages :

 light weight, transportable

 no power supply required, no expensive cooling fluids,

 maintenance free

Magnet design

 nominal magnetic field higher than 1 Tesla

 good magnetic field homogeneity in the ICR cell volume 

Our first prototype was based on a configuration were the gap between two Halbach cylinders was optimised in order to achieve a 
field homogeneity of 10-3 in the cell volume.

Mass resolution of 70000 @ 131 uma was obtained with this configuration. 

Axial field magnet 

 An innovative permanent magnet assembly was designed. 

 The cylindrical  magnet is made of several grades of rare earth NdFeB magnet material, that provide high coercivity 
and remanence. Therefore It can withstand demagnetizing fields and still generate a strong field. 

 The magnetization of each part of the magnet is optimized in order to generate a resulting field that is homogeneous. 

 The theoretical field profiles show a perfect cylindrical symmetry, so that each diameter corresponds to a constant 
field value. The field direction produced is parallel to the cylinder axis. 

 The field strength  at the cell is 1 Tesla and the field homogeneity better than 0.2% over the ICR cell volume (dia. 
25x20mm).
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Coupling with an external ion source 

In the current configuration, the ions are produced directly inside the cell by electron 
impact.  

The combination of the axial field configuration of the magnetic design and the open 
cell will enable the coupling of our compact FTICR with an ion source that will  be 
placed outside the magnet. 

The transfer of the ions from the source to the ICR cell will be realized through an RF 
ion guide.

Aknowledgements
We are gratefull to Gerard Bellec for the conception and realisation of the vacuum chamber, and Julien LeProvost for its part in the development work.
We also thank CNRS and Université Paris-Sud 11 for their financial support.
Contact : joel.lemaire@lcp.u-psud.fr, michel.heninger@lcp.u-psud.fr 

Instrument overview
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In our first test with Xenon,  produced by electron impact the 
resolution is limited by the detection system to m/dm=30000
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