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@H}‘%Ng? Motivation

1. Gain basic understanding of the
principles and operations of the Triple
Axis Spectrometer.

2. Observe the ferromagnetic phase
transition in the perovskite
La,,Sr,;MnO; and its spin-wave
dispersions due to cooperative
fluctuations of ordered spins.
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@HP\'.‘%%? Introduction - Atomic Structure and Phase Transition
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RNS=>  Introduction — Spin Wave
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@H RMNS=>  Schematic of SPINS
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@H@NS? Experimental Set-up

1.

A 4 gram La,, ,S1, ;MnOj single crystal is mounted on an
aluminum post and sealed in an aluminum container. The
temperature control is achieved by a closed-cycle displex. The
scattering plane is (hhl).

A monochromatic neutron beam of wavelength A =4.76 A 3.6
meV) was selected using the (0, 0, 2) Bragg reflection of highly
oriented pyrolytic graphite (HOPG) crystal analyzer.

The collimation configuration 38™-80"-sample-80"-open was used
throughout the experiments.

The A /2 contamination was removed by a BeO filter.

The experimental data were analyzed using DAVE software
package
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@H RN = Magnetic Phase Transition
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@HR’NTS? Q Dependent Spin-wave Excitation
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@H R'PJS? Temperature Dependent Spin-wave Excitation
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@H‘R‘PJ‘SE) Spin-wave Dispersion at Different Temperatures
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@H RS> Spin-wave at Q
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@H 1’%,545? Temperature dependent s

pin-wave stiffness constant
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@Hi%b‘e‘g? Conclusions

1. The magnetic phase transition from paramagnetic to

ferromagnetic is around 330K.

2. The spin-wave dispersion was measured as function

of q between 30 K and 310 K.

3. Spin wave stiffness increased with decreasing

temperature.

4. The critical exponent of the temperature dependent
magnetization  =0.3, and v’=0.6 which is consistent
with critical value for isotropic 3D Heisenberg

ferromagnet.
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