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Please report your samples, experimental method and results, discussion and conclusions.  Please add figures and 
tables for better explanation. 

 Name of sample(s) and chemical formula, or compositions including physical form.

Pt/Y3Fe5O12/Gd3Ga5O12(= substrate) 

Pt/Y2GdFe5O12/ Gd3Ga5O12(= substrate)

Experimental method and results.  If you failed to conduct experiment as planned, please describe reasons. 

A sample is the same sample as used in the prior experiment in 2013B. It is a Pt/YIG on a GGG substrate. 

Here YIG is Yttrium iron garnet (Y3Fe5O12), and GGG is Gadolinium Gallium Garnet (Gd3Ga5O12). At the 

first, we confirmed the induction of the spin current by the temperature gradient controlled by a Peltier device 

at ambient temperature. Then the sample was set in a cryocooler, and the magnetic field dependence of the 

spin voltage with or without irradiation of neutrons was measured at the lowest temperature of 2.3 K which 

could reached by the cryocooler. If the spin-voltage signal appeared even in the absence of the temperature 

gradient, the signal would be due entirely to the neutron irradiation. Hysterisis curves of the voltage were 

measured under external magnetic fields between – 10 kOe and + 10 kOe, and the signal was accumulated 

about twenty times. We could not unfortunately detect the signal originating in Spin-Zeebeck effect using 

unpolarized neutrons. The same measurement was performed without operation of disk choppers which 

eliminated the flame-overlapping neutrons because we expected to increase the signal from the spin current 

with increasing the neutron flux. We did not see any signals again (Fig. 1 (a)). 
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Experimental method and results (continued) 

We also tried to detect the spin current signal using polarized neutrons (Fig.1 (b) and (c)). The polarized 

neutron could make contrast of the spin current signal due to the net magnetization according to the spin state 

(up and down or + and -) of neutrons. As seen in Figs. 1 (b) and (c), neither the signals nor the distinct 

difference between the two spin states was detected. We speculate that the signals were not detected because of 

not enough large absorption cross-section of YIG, and think the sample with Gadolinium iron garnet 

(Gd3Fe5O12) instead of YIG we recently successfully synthesized is a candidate in the next experiments. 

 
 
Figure 1 Results of the Spin-Zeebeck effect of Pt/YIG (Y3Fe5O12)/GGG (Gd3Ga5O12) at 2.3 K: (a) 
using unpolarized neutrons, (b) using polarized neutrons with up-spin state, and (c) using 
polarized neutrons with down-spin state. The flame-overlapping eliminating disk choppers were 
not operated in (a) but operated in both (b) and (c). 


