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1.0 
Statement of Purpose

Perovskite manganites are a class of materials that have attracted enormous attention recently because they exhibit the so called colossal magnetoresistance (CMR) effect. These materials display dramatic change in their electrical resistance in an applied magnetic field. The changes are so large that the material can in fact change from an insulator to a metal. At high temperature these materials are paramagnetic insulators, while at low temperatures, they exhibit a number of phases including ferromagnetic metallic and anti ferromagnetic insulating.

The physics of CMR effect is focused on the mechanism of double exchange of carriers between the Mn3+ and Mn4+ ions. However double exchange alone is not able to explain the change of resistivity as exerted by many workers such as Millis et al. who suggested that strong electron-phonon coupling arising from Jahn-Teller effect plays a crucial role. The typical CMR material is derived from perovskite manganites with the chemical formula Ln1-xAxMnO3 where Ln is the rare earth (Ln = La, Pr, Nd, Sm) and A is the divalent metal (A = Ca, Ba, Sr). 

In general, magnetoresistance is a measure of the change in electrical resistance as function of the magnetic field H and is usually calculated as: MR% = [R(H) - R(0)]/R(0) x 100

where R(H) denotes the field dependent resistance and R(0) the resistance at zero magnetic field.

2.0 
Objectives

2.1 
General Objective

To produce high quality homogenous dense bulk and thin films of La0.67Ca0.33MnO3 and La0.67Sr0.33MnO3 and La0.67Er0.33MnO3 using coprecipitation method that offers enhancement in CMR properties.

2.2. 
Specific Objectives

• To produce high quality homogenous dense bulk of LCMO, LSMO and LErMO via coprecipitation method.

• To fabricate the thin film, using Pulsed Laser Ablation Deposition (PLAD) on various substrates.

• To investigate the magnetic properties and Tc determination using AC susceptometer in a temperature range of 25 K-300 K.

• To measure magnetoresistance (MR) effect.

• To investigate the electrical property and Tp determination, using standard four- point probe in a temperature range of 20 K to 300 K.

3.0 
Methodology

(i) Fabrication of ceramic component using coprecipitation method

In this project, the polycrystalline samples of magnetoresistive LMCO, LSMO and LErMO will be prepared in bulk form via coprecipitation method.

(ii) Thin Film Preparation by Pulsed Laser Ablation Deposition (PLAD)
Today, PLAD is widely used for producing thin film. Conceptually and experimentally, PLAD is relatively simple. PLAD consists of a target holder and a substrate holder housed in a vacuum chamber. A high-power laser is used as an external energy source to vaporize the target material and to deposit the thin film. A set of optical components is used to focus the laser beam on the target surface. The chamber is pumped to high vacuum using a molecular pump.

Polycrystalline LCMO, LSMO and LErMO thin films, will be fabricated on polished GaAs(100) and Si(100) substrates by pulsed laser ablation deposition (PLAD) using a single LMCO polycrystal target.

UV radiation from an ND: YAG laser (wavelength 532nm) is focused onto a split target at an angle of incident of 45°. The laser is set to produce energy per pulse of 100 mJ and the beam is focused to spot size 3 mm2 at target, as measured from the total area of a stationary target affected by the laser beam. The target and substrate is 4 cm and the plume stopped just short of the substrate.

4.0 
Expected Output

Production of CMR materials with improved properties as sensing elements.
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