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The objective of this study was to utilize a solid-state reaction technique to Trial 1 Trial 2
synthesize bulk samples and “thick” powder films of La,,(Ca,,Sry,)MnO; in . | '

order to Investigate their structural, electron transport, and microwave + — | 32 Metette ¢ ¢ ¢ o @
absorption properties. In the synthesis process, stoichiometric amounts of high .
purity lanthanum oxide, calcium carbonate, strontium carbonate, and

manganese dioxide were combined, and the resulting powder was ground, gz
calcined, and sintered, in air. The resulting compound in a variety of geometries | 03
was s_tructura_nlly characterized using ?(RD to check the crystal struct_ure. The “*The resistance Dimensions | (mm) Glass slide . 0.2
electncgl resistance anq magnetoresistance were measured, and microwave continued to drop Length 533 Clear nail polish . O.(l)
absorption was also carried out. | | | | |

. . as the silver paint . . . 1 1.5 . 0 . 1 1.5
The hypothesis was that magnetic field exposure to the bulk samples and dried P Width 2.54 Il Grinded, sintered Magnetic Field (T) Magnetic Field (T)

powder films would cause a decrease in electrical resistance. p?Wder S.ample
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LaMnQO, is a ceramic that has a perovskite crystal structure. Doping with AnaIySIS - B 22 /‘”-*—‘#“*W# T
some alkaline earths (e.g., Ca, Sr) results in 1. X-ray diffraction - A S -

* insulating/metallic transitions 2. Four-probe method
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The synthesized material was hard, shiny, and slightly magnetic. The two
Calcined La, ,(Ca, ,Sry,)MnO, trials disproved the hypothesis that increasing the magnetic field would

1200 | . cause a decrease in electrical resistance. Both trials neither had a decrease
nor increase in resistance. Since the copper wires were connected to metal
MethOdS (Bu I k Sam ple) 1000 - | : clips, they moved as the magnetic field was increased. The resistance
.’3‘ i ] changed when the wires moved, so that could explain the erratic resistance.
5 °00r | The next step would be to use leads on the four-probe and tape the clips
. Synthesis: Mix constituent compounds 5
y ' u P > sool | further away from the magnets. Future work would be to expose the sample
» Stoichiometric amounts of the compounds were mixed and ground. 5| _ to varying temperatures and ultraviolet rays, and then check the
 La,0;:21¢g « CaCO;:1.0g £ s00L i magnetoresistance. The resistance of the thick powder film should also be
« MnO,:28¢g « SrCO,; :1.3 ¢ - : checked.
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 The powder sample was placed in a furnace to undergo calcination in air. _
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