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Surachet Rattanasuporn. (2008). Design and Construction of the Magneto-Optic Kerr
Effect (MOKE) Measurement System. Master Thesis, M.S. (Physics). Bangkok:
Graduate School, Srinakharinwirot University. Advisor committee: Wichuda

Boonyaratgalin, Assist. Prof. Prayoon Songsiriritthigul.

This thesis aimed to design and construct a magneto-optic Kerr effect
measurement system, which was used to measure and examine the characteristic of in-
plane and out of plane magnetization of magnetic material. The measurement system
consisted of a He-Ne laser source, a controlled polarizer, an analyzer polarizer, a
photodetector and an electromagnet that was connected to a bipolar power supply. The
power supply and the photodetector were interfaced with a computer via GPIB card, RS-232
port and LabView software so that the magnetic field of the electromagnet could be
controlled and the laser power data can be recorded simultaneously. The instruments were
set up into two configurations to measure the longitudinal and the polar magneto-optic Kerr
effects.

In order to achieve the desired magnetic filed, the electromagnet was designed
using Radia code which simulated the model of electromagnet, calculated magnetic field
and built 3D surface of the magnetic field. The magnet poles were designed in two different
shapes, square and triangular. For both of them, the magnetic fields obtained from the
calculation differ from the measured values via Hall probe by 3%.

The measurement system was primarily tested on Ni(111) single crystal, iron, pure
cobalt and iron films. The resulting hysteresis loops for these materials were compared with
those obtained from SMOKE and VSM. SMOKE was used for measuring 7.4 ML Ni/Pt(111)
films and 6.5 ML Co/Pt(111) films, while VSM was used for measuring bulk Fe and 7000 A
Fe films. The shapes of the hyteresis loops resulted from the constructed system shown

good agreement with those attained by the existing measurement systems.
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