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Abstract:
Lithium Aluminum Ferrite (LAFO) is a 
material that has emerged as interesting 
for applications in magnonics. Its 
low magnetic damping rate makes it 
ideal for magnon transport. The goal 
of this project is to investigate the nature of magnons 

(NV) microscopy will be paired with coplanar waveguide 
readouts to image and quantify these spin waves. The 

readout spin waves, and a global microwave antenna to 
enable magnon detection. The LAFO is patterned using 
photolithography and ion milling, while the coplanar 
waveguides and the global antenna are fabricated using 

motivation for these experiments is the development of 
next generation, magnon-based interconnects for low-
energy, intermediate scale data transfer.

Summary of Research:
As electronics scale down, copper interconnects have 

of data transfer between devices. One mission of the 

microelectronics that use spin waves, or magnons. 
Lithium Aluminum Ferrite, or Li0.5Al Fe O  (LAFO), 
is the primary material we are investigating. It is a 
spinel ferrimagnet, and has an extraordinarily small 

allows magnon propagation on an intermediate scale. 

to explore its possible application in interconnects.

Our chip stack was fabricated in the Cornell Nanoscale 
Facility. The bottom layer of the chip, outlined in a solid 

and a global antenna that will carry an RF signal. The 

four identical sample sections, each with two coplanar 

propagates 20 micrometers along the LAFO sample to 
the second waveguide which gives a time-domain of the 
magnon’s amplitude. The underlying antenna emits an 

the magnon to aid in the scanning NV readout.

to detect micromagnetic properties of materials. This 
defect, the nitrogen-vacancy center, consists of a nitrogen 
substitutional atom with an adjacent carbon vacancy. 
Electrons in this center are sensitive to the surrounding 

microscopy setup there is a diamond probe with an 
NV center at its tip, shown in Figure 2. The magnon 

spatial amplitude, but spatially varying phase. The NV 
center cannot detect this phase directly. Therefore, we 
need the global antenna to emit an RF signal which 
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in a static signal with a space-dependent amplitude. This 
signal is detected with the NV center to give a spatial 
image of the sample’s micromagnetism. Pairing this 
with the electrical readout from the coplanar waveguide 
we can investigate how the magnon is propagating 
through the LAFO. 
The fabrication of the bottom layer chip is done on a 

are deposited. The pattern is then exposed using the 

MIF. Residual resist is removed with an oxygen plasma 

devices can be seen in Figure 3. 

micromagnetic simulations to understand the physical 
meaning of future measurements. This aspect of the 
project is still developing, but the simulations show 

driving signal from the waveguide.

coplanar waveguide geometry could be causing the 
variations seen along the edges of the sample. The upper 

pulse. The top left image represents a pulse from the 
current coplanar waveguide geometry. The top right 
image represents a pulse from a waveguide without 
ground lines. The interference that appears around four 
nanoseconds in the left plot, but not in the right, suggests 
that these ground lines may be problematic. While there 
are more simulations to be done, these results may 
motivate the fabrication of new devices with altered 
coplanar waveguides. 

Conclusions and Future Steps:
The current focus of this project is determining the 
parameters for scanning NV measurements. The 

must be found before data is collected. Additionally, 

simulations. 

step will be to test transmissions of spin waves at the 
boundary between LAFO and another material. This will 
build further understanding of how magnons behave at 
the interface between the propagation material and the 
material used for magnon detection. 
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