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Spin-to-charge Conversion in Topological
Insulator

HRR

Jung-Chun-Andrew Huang
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This article introduces several important concepts in spintronics such as charge current,
polarized current and spin current, the mechanism of spin current generation and detection, and
spin-to-charge conversion. A novel material, topological insulator, is also introduced. In the
heterostructures of topological insulator and magnetic materials, we adjust the Fermi level to tune
the spin-to-charge conversion. Through spin pumping study, the dependence of spin-to-charge
conversion on the Fermi level of topological insulators is revealed. The results show that when the
Fermi energy approaches the Dirac point, a spin current can be transformed into a charge current to
the greatest extent. Our research work provides a new method to achieve effective spin-to-charge
conversion by controlling the Fermi level of topological insulators. Spin-to-charge conversion is
a very important subject and key technology for the reading and writing functions of spintronic
devices, as well as for the development of low-energy consumption and high-speed devices.

B E LA EMRERRE - MERE o HE I E R - ATER R
ETTH - P R IRFFEAGTES - BRET CHEERETYES - BEIFERME
S RAER R BT SR BRI E DB ITEREY - RTE B BT (charge
current) B2 fiElil (spin current) HIZERI o FET] i ¥ & B A7 B F e B & S 2 1R 8 H (GE

EEAEEHEER) B e e AR e R & 23 B i EH (MR 8 E
F) ° & 1 Fras - $iEET UL (pure charge current) 2 HIEli BZE @ — kM EHEREZ EHE
i s EEMLEE L (spin-polarized current) EH 7& faf i B H g » 7& 1o b2 H KA H gl
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AT DAE B e EE B XU (spin Hall effect, SHE) Hi 7 5 fig 28 B3 XU (inverse sp1n Hall
effect, ISHE) FEAH{ H eyt H 7 05 BE a7 i o BEH R0 e Bl g ] - gf E BT {7 R
H fieEd 82 B /EFA (spin-orbit coupling, SOC) FLEFRAIM KL - (EAHE R E T E@@ﬁ]’am%
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BT B ARMEEME S MR Z B80S - Bt DLE S OB R B e 2 88 17 42 I Al 2

ERUE ﬂl‘i‘jﬁmf i (BLE fE) < TE AR EE— g - AE 2(a) FrR® » L ED

= E e ERAUE - (EERYEAEE - BitiEESIERNEHIEAEIE (spin angular
momentum) %H#Fﬂqﬁ’ﬂﬁﬁﬁ@ﬂ  IREVE Te it S FEE|— B 2 /I8 (spin torque) HIHERS - [l
(BHKHY) Hieii 28 s EIIRE - S EGC B EE R R R AR i o A E R LA E
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A SOC YA/ NKE EMITT R Z KT PR e » B AR E AR R (20 Pt~ W o
Ta BFAEER R H SOC RUERE » f14 5 4 i 75 B U 2.2 H e B i SUE B e i -
SO A RN B R E R AUE © HEe FEREE BB B e E B UE (BE hevt) FLERNEE
FREEERTA - BETRBEROEHEEES (magneto-optical Kerr effect image) Ith— 15 B 28 H
P H e EENEY - BIVE—(ERBEARE SN A > SRR E EERESER S E
TEE R AUES H iEit - I H e E B UE S E 3 gl FE A —5% SOC #EF » FEH e (B H
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HIRRE R T H p BUREE T (Bi (65° 6p°) Hl Se (4s” 4p*)) IR » AIAHE s BURAIREE - HITE
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surface) FATERIRERE o BoREINYFHTEFIE T-#65E (electronic transport) R B UIAHRE - 20{rff2
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B ] S R R Sk TSR RABE T EHE BB EHE (spin-
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e A HfEEhESE - I ARIIREEIREREREN 3D HEEBREE Is I EREEGERE
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