
Ferromagnetic Resonance Spectroscopy 

Using Cryogenic 5 Tesla CFM and Vector Network Analyser (VNA)

Ferromagnetic resonance (FMR) is a powerful experimental 
technique for studying ferromagnetic materials. It is used 
to measure the gyromagnetic ratio, anisotropy field, and 
damping constant of magnetic materials. This system 
uses a coplanar waveguide probe and vector network 
analyzer to measure the microwave absorption in a thin 
film sample as a function of DC field.

Specification
 » Broadband FMR measurement (up to 43.5 GHz)

 » Magnetic fields up to 5 T

 » Magnetic field resolution better than 1 mT

 » Full 2-port S parameters analysis (magnitude and phase)

 » In-plane and out-of-plane FMR measurement

 » Sample size up to 10 mm x 10 mm x 1 mm

 » Automatically controlled by Labview

Reference:  Oregon State University. 
See attached reference Paper the superior advantages of using the VNA for FMR.
Website link: http://oregonstate.edu/engr/magnetics/ferromagnetic-resonance-spectroscopy
Data courtesy of:  School of Electrical Engineering and Computer Science, Oregon State University, Corvallis, Oregon 97331,  USA

www.cryogenic.co.uk



Sample Data provided by Spectrum Magnetics

The data below shows the measured response of a magnetic thin film with perpendicular 
anisotropy and the following structure Ta(2nm)/MgO/CoFeB(1nm)/Ta(0.4nm)/CoFeB(0.8nm)/
MgO/Cap, measured in a perpendicular orientation at select frequencies.

Advantages of Vector Network Analyser (VNA) 
FMR versus field-modulation (FM) FMR

1. Simpler setup compared with field modulation lock-in method
2. Greater usability, more stable and flexible approach
3. Less optimisation required
4. VNA itself is more stable and better optimised for microwave S-parameter 

measurement (microwave absorption, reflection and transmission parameters)
5. VNA acts as both excitation source and detector of microwave frequency magnetic fields
6. Fixed magnetic field (variable frequency) and fixed frequency (variable field) configurations available
7. Simultaneous measurement of Re and Im (real and imaginary) parts of the complex 

FMR response due to VNA sensitivity to both amplitude and phase
8. VNA FMR is a more modern state-of-the-art technique
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