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Though current CoPtCr-based disk drives contain nano
sized domains it typically requires ~100 domains = 1bit.

ARandom nature of its mosaic polycrystalline structure
ASuperparamagnetic_effect, where thermal energy (KT)

causes the magnetic moment to flip.

Patterned Magnetic Media e
The self-assembled nano- =gl i ek
checkerboard patterned material
systems with their high structural
symmetry may allow for
1ldomain=1bit efficiency and
reduced afflicion to thermal

aggregation of the spin states.
Areal Densities

Perpendicular recording: 365GB/in?, Patterned media: 10TB/in?

http://www.csulb.edu/~mbarbic/, http://www.hgst.com/hdd/research/storage/pm/FabPatterned.html, N. A. Spaldin et. al.

Setbacks towards the realization of device applications:

At most only one ordered phase will be present at room
temperature.

Heterostructures (composite); that couple phases through
complementary interactions, e.g. piezoelectricity (FE) /
magnetostriction (FM).

AThe large substrate/epilayer interface area for lateral growth
establishes a large clamping effect of the substrate on the
epilayers reduces the complementary interactions and
consequently reduces the coupling effect. e

increased active-active material
interface.

Reduced sub/active layer area + |

, Science, 309, 391 (2005).



http://www.csulb.edu/~mbarbic/
http://www.hgst.com/hdd/research/storage/pm/FabPatterned.html

ZnGaMnQ (ZMGO) spinel oxide, which utilizes strain generated by Jédifer

structural distortions to promote the safsembled mixture of two spinel phases.
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2. Mn3*ions experience JT distortion
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3. miscibility gap in the system of mixed ions
Y spinoidal decomposition

ﬂ tetrahedral octahedral

4. low-temp. diffusion of Mn3*, which tend to 3 . : 3 .
aggregate into fi r i &fihpoo egians Mn=* (JT-inactive) Mn=* (JT-active)




ZnMnGaO,

ey C

i l o
. "' ,» Jo' ~-LJ 220
; : !(’l/ £ Y

b

&
Nano-column domain size: 4 x 4 x 70 nm3

Mn rich (JT-active) ZnMn, .Ga, ;0, (orthorhombic) region

Mn poor (JT-inactive) ZnMn, :Ga, :O, (cubic) region

a.=0.83nm; a,=0.80nm, b,=0.90nm, ¢,=0.83nm

Y. Ni, and A. G. Khachaturyan, Acta Mat. 56, 4498 (2008).



coarsening annealing time, however composition
remains the same. H.=84000e

C. L. Zhang, S. Yeo, Y. Horibe, Y. J. Choi, S. Guha, M. Croft, C. L. Zhang, C. M. Tseng, C. H. Chen, S. Yeo, Y. J. Choi,
S-W. Cheong, and S. Mori, Appl. Phys. Lett. 90, 133123 and S.-W. Cheong, Appl. Phys. Lett. 91, 233110 (2007).
(2007).
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BiFeO5;-CoFe,O, Film; nanostructures grown on

EFE0g/SITHO Ol SO a (001)-oriented SrTiO, substrate

J. L. MacManus-Driscoll, P. Zerrer, H. Wang, H. Yang, J. H. Zheng, Q. Zhan, F. Zavaliche, M. Sherburne, F. Straub,
Yoon, A. Fouchet, R. Yu, M. G. Blamire, and Q. X. Jia, Nat. M. P. Cruz, L.-Q. Chen, U. Dahmen, and R. Ramesh. Nano
Mat. 7, 314 (2008). Lett. 6, 1401 (2006).



