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Abstract:

We fabricate a broadband waveguide to test the 
magnetic properties of a low loss ferrimagnet 
vanadium tetracyanoethylene (V[TCNE]x) at cryogenic 

x sample increases with decreasing temperature. Below 

decreasing temperature. These results are informative 
for the future applications of V[TCNE]x.

Summary of Research:
This research focuses on exploring exotic low-
temperature broadband FMR response of the low-loss 
organic ferrimagnet V[TCNE]x.
The basic steps for patterning our broadband waveguide 
using photolithography are shown in Figure 1(a).First, 
we coat clean (with acetone followed by IPA) sapphire 

Stepper to be patterned with the design written on a 

sub-system, we use the low-loss organic ferrimagnet 

long magnon lifetime and thus low Km. Using e-beam 
lithography in Nabity Nanometer Pattern Generator 
System (NPGS) connected to Zeiss Supra SEM, we 

wide and 2 mm long central wire of the broadband chip 
using the steps shown in Figure 1(b). We then ship the 
exposed broadband chips to our collaborators in Ohio 

State University for V[TCNE]x growth and liftoff. 
The V[TCNE]x is then encapsulated by ALD Alumina 
by our collaborators in Northwestern University to 
prevent degradation from air exposure and then sent back 

layer of cryogenic grease for further protection of the 

sample into a dilution refrigerator which has a base 
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is connected to a vector network analyzer for the 
microwave transmission measurement. As shown in 

linewidth caused by the length of the V[TCNE]x is 
minimized.

at different driving powers. When the V[TCNE]x’s 

of the microwave energy, thus causing a dip in the 
transmission spectrum. The 3 dips on the left are the
transmission spectrums when the microwave powers at 

when the excitation power is higher, which is later 
shown to be caused by the heating of the V[TCNE]
x. In other words, the dip shifts to a higher magnetic 

this shifting happens at all directions of the external 

changes in magnetic anisotropy.
Then, the sample chip was put into a He-3 cryostat that 

the raising temperature. Figure 4 shows the linewidth 

the linewidth of V[TCNE]x increases with decreasing 
temperature. Also, most of the linewidth is due to 
frequency-independent broadening.

Conclusions and Future Steps:
We fabricate a microwave frequency waveguide chip 
and use it to measure the broadband FMR of V[TCNE]
x at cryogenic temperatures. We see an increase in FMR 

experiments are needed to fully characterize the sources 
of the observed linewidth and frequency changes.
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