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What we Have

Resistivity down to
10k

Magnetometer
77K, 20 KOe

XRD

AC susceptibility
77K, Hy. up to 6KOe

Furnace 1600 C

What we’ll Have

MPMS (Quantum Design)

— Magnetic and transport
properties
measurement system

Thin film Laser

ablation

Single crystal growth
facility



We synthesis magnetic nanoparticles
Ferrites e.g, CoFe204
Fe,O,
Manganite Rare earth perovoskite La; ,Ca,MnO; Commonly called CMR
Sol Gel

Normal micelle
Reverse micelle



Electrical

Magnetic

Mechanical

Optical

Chemical

higher electrical conductivity in ceramics and magnetic
nanocomposites; higher resistivity in metals

increase in magnetic coercivity down to a critical size in the
hanoscale regime; below critical crystalline size, decrease in the
coersivity leading to the superparamagnetic behavior

increase in hardness and strength of metals and alloys; enhanced
ductility, foughness and formability of ceramics; super strength
and superplasticity

blue shift of optical spectra of quantum-confined crystallites;
increase in luminescent efficiency of semiconductors

fundamental understanding of heterogeneous catalytic properties
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Size control is achieved
either by annealing or by
changing PH
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Points to Note

Asymmetry in the field axis

Vertical shift

Hex = (Hc2 + Hcl)/2
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Exchange Anisotropy

F-layer

—

Magnetization

AF-layer, T > T, Magnetic field

1. F-layer saturation in positive field
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Magnetization

AF-layer, T > T, Magnetic field

2. F-layer saturation hysteresis w/o field cooling
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F-layer

Magnetization

AF-layer, T < T\

3. F-layer hysteresis after field cooling H,, =
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Abdullah Ceylan, C.C. Baker, S. K. Hasanain and S. Ismat Shah
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* Pinning of FM layer by an AFM layer is important for spintronic
device application

— Current read heads in hard-drives use exchange bias
— Future MRAMs would use a similar architecture
Key Issues

What is the role of interface

How the spin structure transform after cycling
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Where P is the spin polarization, m=M/Ms is the relative magnetization
and A is proportional to the coulomb charging energy and barrier
thickness
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