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We characterize the same sample
from transmission line to resonator

over different shapes

We trim custom shapes with FIB

Niobium line with Permalloy slab on top Experimental data in homogenous lines

• In situ fabrication of resonators from transmission lines and 
optimal matching of samples and device dimensions. 

• Broadband EPR spectroscopy provides a full picture of 
magnonic excitations in nanoscopic ferromagnetic slabs.

• Strong coupling of Kittel modes to cavity modes has been
achieved for multi-shaped Permalloy samples. 

• Resonators with nano-constrictions allow coupling to 
smaller magnetic nanostructures (Quantum Magnonics).

• Numerical simulations nicely agree with experimental data.

Conclusions and further information
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Simulations in non-homogenous systems

Hybrid modes with Quantum Magnonics

Coherent coupling in resonators

Fano resonances in Quantum Magnonics
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A least-square Lorentz fit to match the
experimental signal and discover the hybrid
mode

We perform 
the tune of 
coupling with 
k̃ formula

Hybrid modes in resonators comes as coupling result between slab and parasitic modes
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We fit with k̃
expresion to 
determine G

A theoretical fitting with the Fano formula to match 
the experimental signal
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Fano resonances allow us to tune the coupling factor
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A cut on capacitors at 
selected resonant 
frequency, we 
transform the line into 
resonator

The group developed 
a new formula to 
obtain the coupling 
value between the
magnon-photon.

EPR shows good
matching between 
theoretical and 
experimental data
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GPU-accelerated micromagnetism 
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Irms creates magnetic field
which is maximum in edges of 
the slab and decays on the 
middle point
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cooled down
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Refrigerator
from 8mK to 
700mK

Strong coherent coupling with
smaller samples that create
Hybrid Quantum Magnonics
with different shapes

The shapes tune the resonant  
frequency as expected in 
theoretical simulations


