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Session VIII: Confined and mesoscopic Coulomb systems Wednesday, August 2 — 12:00

Diffusion in two-dimensional quasi-magnetized
rotating dusty plasmas

£. Hartmann™, J. C. Reyes’, L. S. Matthews?, T. W. Hyde?, R. U. Masheyeva’, K.
N. Dzhumagulova®, T. S. Ramazanov?, T. Ott*, M. Bonitz*, I. Korolov', Z. Donké'

“Wigner Research Centre for Physics, Budapest, Hungary
“CASPER, Baylor University, Waco, Texas, USA

“IETP, Al Farabi Kazakh National University, Almaty, Kazakhstan
“ITPA, Christian-Albrechts-University, Kiel, Germany

Transport phenomena in two dimensions are of ongoing interest due to unsolved
Seoretical challenges and the recent appearance of an increasing number of
‘=ffectively) two dimensional materials. Strongly coupled dusty plasmas have proven
© provide unique possibilities for the microscopic understanding of classical
macroscopic phenomena.

Transport properties of single layer dusty plasmas have been in the focus of
strongly coupled dusty plasma research since the early years of the field. These
=forts have provided very detailed analysis of the non-magnetized systems by
means of both laboratory experiments and numerical simulations. Until recently, the
=fect that an external magnetic field played was accessible only through numerical
nvestigations. This is due to the fact that experimentally, the application of real
magnetic fields has shown to induce two fundamental problems, namely the
Sisturbance of the background gas discharge and the need for unrealistically high
magnetic fields to magnetize the dust component.

In our case the high quasi-magnetic field is experimentally applied to a single layer
Susty plasma by rotating the particle cloud and observing the particle trajectories in a
co-rotating frame. Based on the Larmor-theorem, effective magnetic fields up to 3000
- Tesla can be achieved without disturbing the discharge. The self-diffusion in these
~quasi-magnetized strongly coupled systems is measured through the mean square
~@splacement, and is compared to numerical simulations of magnetized two-
~@mensional Yukawa systems. Experiments and simulations show reasonable
=greement supporting the predicted super-diffusion in such systems at the accessible
Sme-scales. .

-I: hartmann.peter@wigner.mta.hu
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