European Synchrotron Radiation facility

Physics at high energy x-ray radiation

Veijo Honkimdki

The European Light Source




European Synchrotron Radiation facility

MOTIVATIONS TO WORK AT HIGH PHOTON ENERGIES

EXAMPLES
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OXIDE GATES WITH HIGH DIELECTRIC CONSTANT (high-k) IN Si FETs

MOSFET

Gate electrode

Industrial demand: SiO, (low-k) = HfO, (high-k)
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D.A. Kukuruznyak, H. Reichert, J. Okasinski, H. Dosch, T. Chikyow,
J. Daniels and V. Honkimaki, Appl. Phys. Lett. 91 (2007)

Polycrystalline HfO, Epitaxial Y 1,xAl, , O,
Polycrystalline Y ,O; Textured Y, Al 4O
fluorites Phase | Phase I
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Polycrystalline phases: 1-11
Epitaxial phases:

12: Ce, ;,Al, 3505 apatite

13: hexagonal Ce, (6Al; 9403

14: tetragonal Ce; gsAl, osHF 5 105 o5
15: cubic CeAlO; perovskite
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ON THE FORMATION OF VOIDS IN INTERNAL TIN

Nb,Sn SUPERCONDUCTORS

C. Scheuerlein, M. Di Michiel, A. Haibel
Appl. Phys. Lett. 90 (2007)

Destructive metallographic techniques:
eratic and misleading due to

irregularities of strands

In-situ combined diffraction and
tomography study
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Di Michiel et al., Rev. sci. instrum. 76 (2005)

AMPW wiggler filters furnace X-ray imaging system

i

continuous
sample
rotation

conventional p-tomography fast p-tomography
The European Light Source 3-way meeting - APS - 17-19 March 2008 slide: 10




turopean Synchrotron Radiation fFacility

Elongation of voids at 280°C
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at 340 and 540°C are

- Isothermal holding steps
counterproductive
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H. Reichert, S. Engemann, H. Dosch (MPI, Stuttgart)
A. Snigirev, J. Okasinski, V. Honkimaki (ESRF, Grenoble)

topview

sideview

E=71keV
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H. Reichert, M. Denk, J. Okasinski, V. Honkimaéaki, H. Dosch

Phys. Rev. Lett. 98 (2007)
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Mature

Mature Physics The insensitivity of the mechanical properties of wet, granular matter - such as
sandcastles - to their liguid content is not well understood. ®-ray
microtomography demanstrates that this behaviour results from the
organization of the liquid into a variety of bridges and clusters. For spherical as
Mature Phatanics well as non-spherical grains, a simple geometric rule relating the macroscopic
raterials@nature properties to the internal liquid morphologies is proposed.

physics@nature

Hature Biotechnology

Mature Nanotschnology
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