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spin Hall angle dispersion induced Hall effect

— Hall detection of spin accumulation in normal metal

Dazhi Hou ({%1%2), Z. Qiu, R. Iguchi, K. Sato,
E. K. Vehstedt, K. Uchida, G. E. W. Bauer, E. Saitoh
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Hall detection of the spin accumulation due to:
@ spin pumping
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T-dependence of spin transport in AFM
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Hall detection of spin polarization in ferromagnets
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Hall detection of spin polarization in ferromagnets
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Hall detection of spin polarization in nonmagnetics
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Hall detection of spin polarization in nonmagnetics

1 (uA)

t,(s)
J. Wunderlich et al., Nature Physics (2009)

“spin injection Hall effect”

P>1%
Ja = POsugjc+...

w to detect Pin metal~0.0001%, fsgr > 1 needed

shared formula of Hall current:

w sensitivity down to 0.0001% spin polarization in metals



Hall current in metals with spin accumulation
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Hall current in metals with spin accumulation

total Hall current:
L L .T .i
Jaue = Ju T Ju

Hall current in two sub-bands:
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for small p£s, we have:
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conventional AHE in ferromagnet spin accumulation Hall effect (SaHE)
. -M . s Oospg —m
= O0AHE 7 X E JSaHE = — X E
JAHE M| » 2 9c |m|
\_ J \




Hall current in metals with spin accumulation

s Jospg —m
2 O |m,

jSaHE — g



Hall current in metals with spin accumulation

s Jospg —m
2 O |m,

JsalE = x B Osue = OsHE/0



Hall current in metals with spin accumulation

s Jospg —m
2 O |m,

JsalE = g Osug = Osge/o

dosue _ 0o n OOsHE
de  de ONF Oe

o



Hall current in metals with spin accumulation

s Jospg —m
2 O |m,

JsalE = g Osug = Osge/o

603HE 80’ 698HE

= —0
s 00 /0c Oe Oe SHE Oc ’

2 o

P




Hall current in metals with spin accumulation
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Hall current in metals with spin accumulation

Hs Josgr —m
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Hall contribution from spin Hall angle dispersion

experiment: theoretical calculation:
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Hall contribution from spin Hall angle dispersion

experiment: theoretical calculation:
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Hall contribution from spin Hall angle dispersion

experiment: theoretical calculation:
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Detectable experimentally!



Experiment part

00syE /Oc —> Hall probe of spin accumulation
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@ spin pumping
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T-response of spin current transport in AFM



Hall measurement setup
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Hall measurement setup
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Experiment: Hall signal in Cusslrs/YIG
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Experiment: Hall signal in Cusslrs/YIG
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j.and m symmetry of the Hall signal

ESaHE ~ jc X m
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spin accumulation & spin polarization

w Hall detection of ppm spin polarization
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Thickness dependence

Hall resistance of spin accumulation AHE:
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Thickness dependence

Hall resistance of spin accumulation AHE:
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Thickness dependence

Hall resistance of spin accumulation AHE:
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Experiment: Hall signal in Au
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Experiment: Hall signal in Au

Not only in Culr!
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Experiment part

00syE /Oc —> Hall probe of spin accumulation

Hall detection of the spin accumulation by:
@ spin pumping
@ spin Seebeck

( T-response of spin current transport in AFM>
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spin current in antiferromagnetic insulator
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spin current in antiferromagnetic insulator
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¢ coherent Neel dynamics

& incoherent thermal magnons



spin current in antiferromagnetic insulator

PRI 113, (97202 (2013) PHYSICAL REVIEW LETTERS Y9 ALIGHUST 014
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Antiferromagnonic Spin Transport from Y FegO,; into NiO

Hatlong Wang, Chasbui Du, P. Chac Tammel, and Feagyuun Yang

effective junction v*

S. Takei et al., arXiv:1502.04128

spin transport mechanisms

¢ coherent Neel dynamics

& incoherent thermal magnons

Temperature dependence?
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T-range covering Neel point
T. Moriyama et al., Appl. Phys. Lett. 106, 162406 (2015)
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Results and discussion
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Results and discussion
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Results and discussion
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Results and discussion

- Susceptibility of CoO film
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Results and discussion
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Susceptibility of CoO film
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Finite size effect
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Results and discussion

Susceptibility of CoO film
Finite size effect
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Results and discussion

Susceptibility of CoO film
Finite size effect
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