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Fig. 1. Schematic diagram of the test platform.
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Fig. 3. Linewidth (AH) of ferromagnetic resonance varies
with frequency f (a) and frequency f varies with resonance
field(H,) (b) in NiFe/STO.

3.2 % SrTiO; B ISHE B/EES K

VEEAIR f= 3.4 GHz, GHIIFE P = 200 mW

iF, #2423 B A 0.05NDb i STO B /i Jm il 38 45
RAE 4 FR, X FB2A0 STO KRR, T Vigus
FIAFAE, FEXTRR A T EEE I, FFE (A5 A e
EARTT AR, B Visur AT K A2,
LY B0 0 R L R O BT DN AR O LR AR S Vi M
Ve AR N 4 7750, FATAEB 241 STO ks
TR Vignp 185, 86 B0 515 A B EG
SRR, AR T Vegg A1 Vigug B
w3 AR L2k, e 4 AR TR.

Z _of
=
) - 0
ﬁ — Var =
S —3r %1
e 3 SRE
Z 30
_4} ——ISHE
4500 200 800 400
_5k H/Oe
1 " 1 " 1 " 1 " 1
0 100 200 300 400
H/Oe

¥l 4 NiFe/0.05Nb:STO {4 & 3.4 GHz i iy I ik ih £k, i
AR R 3.4 GHz I Vg FIl Visur BES M7 107254k
29

Fig. 4. Test curve at 3.4GHz in NiFe/0.05Nb:STO, the in-
set shows the variation of Vgrp and Viggp with external
magnetic field at 3.4 GHz.
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Fig. 5. Variation curve of Vigyg with different doping con-

centrations with external magnetic field at 3.4 GHz.
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Abstract

The inverse spin Hall effect (ISHE), namely spin flows converted into charge currents due to spin orbital
interaction, is investigated extensively in heavy metals, such as Pt, W, Au, etc. Recently, the effect was also
found in Cu doped with Au. Their difference is that the spin Hall effect is from the intrinsic effect which is
related to the topological character of the electronic bands, while the ISHE is mainly from the extrinsic spin
dependent scattering by the impurities. The impurity scattering can give opportunities to tune the effect, for
example by impurity concentration, which is impossible by the intrinsic mechanism. In this work, we extend the
material to the doped oxides. NiFe films are deposited on undoped and doped SrTiO; substrates by magnetron
sputtering, respectively. The spins are injected from the magnetic thin films by spin pumping through using a
shorted microstrip transmission line fixture at different frequencies and room temperature. The spin rectification
voltage and the inverse spin Hall voltage in the doped sample are separated by the inverting spin injection
direction method, which is realized by flipping the samples. The results show that in the undoped SrTiO4
substrate, the voltage curves before and after flipping the sample are basically the same, which is due to the
voltage generated by the spin rectification effect of the NiFe film. For Nb-doped SrTiO; substrates with Nb
concentration z = 0.028, 0.05, 0.1, 0.15 and 0.2, the inverse spin Hall voltage decreases with doping
concentration increasing and is not detectable in sample with doping concentration of 0.15, nor with doping
concentration of 0.2. The decrease of the ISHE effect may be due to the spin coherent length decreasing with
the increase of the impurity concentration. The correlation between spin-charge conversion and transportation
needs knowing in detail. Nevertheless, the results show that by doping strong spin-orbit coupling impurities into
SrTiOs, thus by changing the doping concentration, the inverse spin Hall effect in SrTiO5 can be controlled.
This tunable spin-charge conversion provides more possibilities for developing the spintronic devices and it will

have great potential applications in the future.
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