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Novel Complex Materials and Functionalities

m) * Modern synthesis methods

Tune the physical properties

Single crystals, multilayers, nanostructures
Chakhalian et al., Nature Physics 2006

* Sophisticated structural tools

Physical, chemical, and magnetic structures

* Novel probes of intrinsic susceptibilities

Lattice, magnetic, and electronic excitations
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Understand interplay of
lattice, spin, charge, orbital
degrees of freedom
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Strong Material Science Community in Canada

CLS provides a prime opportunity to establish a world-class program

Chemical and physical structure of materials

* Unique portfolio of tools at the CLS: [ _ ' '
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* Outstanding questions: Which electrons are free to move and how?
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* Outstanding questions: Which electrons are free to move and how?

The Quantum Materials Spectroscopy Center will answer these questions




ARPES: Widespread Impact in Complex Materials

HTSC’s
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Novel Complex Materials and Functionalities
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Quantum Materials Spectroscopy Center: Infrastructure

° Broad energy range

* Polarization control
* Resolving power
* Maximum flux

* High-res. ARPES
* Spin polarimeter
* Motion Accuracy
* Low Temperature

* Oxide MBE

* Organic MBE

* LEED/RHEED
* STM/AFM/XPS
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SPIN Endstation ARPES Endstation
- Electron analyzer = ENDSTATIONS - Electron analyzer .
- Spin polarimeter - - AE~1meV; A6~0.05
- 2K “He Cryostat (o) - 2K #He Cryostat
- 6 axis manipulator URV - 6 axis manipulator
- X-ray source (XPS) _ M - LEED

~— Distribution — oo
Chamber

OXIDE MBE

- 1200 C manipulator
- Thermal sources

- E-beam source

- Atomic O - N source
- RHEED

ORGANIC MBE

- 1200 C manipulator

- lon sputter gun

- Thermal sources

- Scanning Tunneling M.
- Atomic Force M.




