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" SPINTRONICS

Spin transistor Spin Seebeck effect Rashba Spin splitting
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Spin- and Angle-Resolved Photoemission Spectroscopy (Spin-ARPES)
is powerful tool to investigate these phenomena




~ Spin resolved PES is time consuming experiment
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COPHEE(COmplete PHotoEmission Experiment) machine
at Swiss Light Source (SLS): 3D spin analysis

system : Omicron EA 125 + double 50 kV mini- Mott
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|t

______________
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Polarimeter |
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Two Mott detectors
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M. Hoesch et al. ]. Electron Spectrosc. Relate. Phenom.124,263

(2002).



“Example

3D ARPES on Ag/Bi surface alloy
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F. Meier et al. PRB 77, 165431 (2008).
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COPHEE+SIS beamline

“STRONGEST” SPIN resolved ARPES station in the world at present.
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Results from

—~

SP Surface State of Ni(111)
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Spin splitting smaller than intrinsic line width is observed.

T. Okuda et al. PRB 80, 180404(R) (2009).

SRPES above Fermi level.
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" Results from COPHEE machine 2

Pb film on Si(111)
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Spin splitting smaller than

intrinsic line width is observed.

J. Hugo Dil et al. PRL101, 266802 (2008).
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~Results from COPHEE machi”‘ e3

SARPES on Topological Insulator
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D.Hsieh et al. Science, 323, 919 (2009).



From COPHEE to ESPRESSO

COmplete PHotoEmission Experiment

Extreme SPin REolved SpectroScopy Observation

Espresso is much stronger than Coffee !!



““VLEED at ISSP beamline 19A

Manipulator with Cryostat
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T. Okuda & Y. Takeichi et al. Rev. Sci. o
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®Results from VLEED 1

spin-dependent hybridization on Bi/Ag surface alloy
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K. He et al. Phys. Rev. Lett. submitted.



S1Trom
High-resolution SARPES on Bi, Sb,

_ Biy_,Sb,
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Lt he 5 th SS could be resolved at M bar poi

AE=70 meV The 5 th SS could be resolved at M bar point.

A. Nishide, Y.Takeichi et al., New ]. Phys. to be published.



ESPRESSO project

Extreme SPin REolved SpectroScopy Observation
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ESPRESSO machine at ISSP

3D SARPES with double-VLEED

In plane
spin

o¥.. Outof plane
spin

By installing deflector
out of plane spin can
be observed
simultaneously with in
plane spins.

Simulation results by SIMION



RESSO machine at iIn HSRC

High- throughput and High-resolution SARPES by VLEED

g 1M
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2D high resolution ARPES can be performed. k
SR-FS mapping can be done with i-gonio manipulator

Goal: SARPES with AE~10 meV and AO<*o0.5°



ure prospect
HAXSPES, LASER-SPES....

* Bulk sensitive SRPES
* SR-XRD
¢ Ultra high-resolution SRPES
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