AR :F-21-NU-0022
FIIHFRE 2R

FIHREA (B ARGE
Program Title (English)
the effect of spin waves
FIE 4 (B AGE
Username (English)
ArE4 (HAGE
Affiliation (English)

:A. Abdulkareem, H. Nagano
A B RTFR T T e RS AT D T RIL

:Department of Mechanical Systems Engineering, Graduate School of

:Unidirectional thermal conductivity enhancement in yttrium iron garnet due to

Engineering, Nagoya University

F—U—FK Keyword
T

1. B % (Summary)

The main objective of this research is detecting

and measuring the asymmetric thermal
conductivity enhancement due to the interaction
between, electrons, spin waves and phonons. For
that, a measurement technique is developed based
on lock-in thermography technique to prove and
quantitively measuring this enhancement.
Accordingly, a metallic line heater configuration
needs to be deposited on the surface of the
measured material by photolithography and
sputtering techniques.

2. EBr (Experimental)
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The laser mask writer Heidelberg DWLG6F'S is
used to write a Cr mask of the heater configuration.
The mask aligner MA-6 is then used for the
photolithography process. After that, the sputtering

device E-200S is used to deposit a Cr layer 5 nm as
an adhesive layer and 50 nm of Au to construct the
configuration of the line heater.
3. fif KL% %2 (Results and Discussion)

Fig. 1 shows the schematic diagram of the
LIT-based developed technique. The thermal

camera captures a sequence of thermal images and

then the analysis system lock-in the amplitude and

:Spin caloritronics, thermal conductivity, Lock-in thermography, V777 ¢+ 8.

phase at each pixel based on the Fourier transform
algorithm. Fig, 2 shows an example of the locked-in
amplitude a phase for a line heater deposited on Si.
By analyzing the temperature field. The

asymmetric thermal conductivity can be estimated.
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Fig. 1 Schematic diagram of the developed LIT

based measurement technique.
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Fig. 2 Thermal images in term of the locked-in
amplitude and phase of the thermal wave generated
by the line heater at £ =1 Hz.
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