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Relationship Between Carrier Mobility

And Oxygen Vacancy In Ferromagnetic Mn-doped ZnO
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We investigated the carrier and the magnetic properties
of ZngeMnppuOr1s (ZMO) and undoped ZnOs (ZO)
grown on Si(100) substrates by UHV co-sputtering in a
wide range of oxygen partial pressures (Pp). The mag-
netic and the carrier characteristics were determined by
the SQUID and the Hall measurements, respectively.
The ZMO films with a high oxygen vacancy (Vo) ex-
hibits a ferromagnetic order at room temperature,
whereas a low Vo leads to disappearance of the
ferromagnetism. The oxygen vacancies, whose concen-
tration is determined by the oxygen-resonant Rutherford
Backscattering spectroscopy, are produced in a wide
range of Pp, enhanced carrier
concentration. It should be also noted that the mobility
in ZMO and ZO slightly decreases as Po decreases.
The ZMO is more sensitive to Po than ZO in the mo-
bility, indicating that the mobility is more sensitive to
Vo in highly resistive ZMO, and is likely due to the
increased density of scattering centers for the carriers.
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E-06 Study of Surface and Bulk Dynamics of

Block Copolymer Films by X-ray Photon Correlation
Spectroscopy LEE Heeju, LEE Young Joo, KIM
Hyunjung, JIANG Zhang', SINHA Sunil K.', JIAO
Xuesong’, LURIO Laurencez, RUEHM Adrian’,
MOCHRIE S. G. 1.%(Sogang Universiy, Department of
of Integrated
Biotechnology, Korea. 'University of California San Diego,
Department of Physics, USA. Northern Mlinois University,
Department  of Physics, USA. ’Max-Plack-Institut  fuer
Metallforschung,  Germany. *Departments of Physics and
Applied Physics, Yale University, USA) ~ We have stud-
ied the structural and dynamical properties of block co-
polymer films to examine how they differ from those

FPhysics  and  Interdisciplinary  Program

properties in bulk by x-ray photon correlation spectro-
scopy (XPCS). Block copolymers exhibit internal inter-
actions and therefore an internal structure (in our case
spherical micelles). This ought to have a strong influ-
ence on the physical properties of the thin films. It can
be expected that the dynamics is strongly altered once
the film thickness reaches the characteristic lengths
scale in the polymer, which is in our case given by the
micelle diameter. We have characterized the surface dy-
namics of supported block-copolymer films of poly(styr-
ene-b-dimethylsiloxane) of thicknesses varying from 20
to 300nm as a function of lateral length scale, film
thickness, and temperature. The measured surface dy-
namics will be compared with the theory of over-
damped thermal capillary waves on thin films. The re-
sults will be discussed with the surface dynamics ob-
served in thin PS films.
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