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Magnetic dynamics of magnetic micro-disk array observed by
time-resolved photoelectron emission microscopy
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In order to observe the magnetic dynamics of magnetic micro-disk, we have attempted to perform the
time-resolved magnetic domain imaging by photoelectron emission microscopy combined with the magnetic
circular dichroism. Our way of observing the magnetic dynamics is pump-probe method using pulse magnetic
field produced by a pulse current passing through the strip-line sample. The pulse current is realized by the
irradiation of the femto-second laser pulse onto the photodiode that is connected to the electric circuit involving
the strip-line. For the quantitative analysis of the magnetic dynamics, it is necessary to apply a single magnetic
pulse with the pulse width as short as possible. However, in the previous measurement the obtained magnetic
pulse had some intensity oscillation by the reflection of the current in the electric circuit and the pulse width
was quite large (~10 ns). In order to reduce the current reflection we have fabricated the coplanar wave-guide
sample. By searching the best parameters (applying voltage of photodiode and the laser power) we have
succeeded to obtain quite short magnetic pulse without intensity oscillation by the current reflection. It is
expected that the quantitative analysis of magnetic dynamics can be possible by using the good quality
magnetic pulse near future.
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Fig.1 Schematic diagram of the time-resolved
magnetic domain imaging by a photoelectron
emission microscope combined with pulse
laser. The pulse magnetic field is produced by
the pulse current passing through the
strip-line of the coplanar wave-guide sample.

“6Badns
L5MHz  *

,‘X. I
-~ -ray pulse

ﬂ‘ Coplanar wave-guide sample

1 E—T N
— 265 A

210 pA
145 Al
—— 100 Al

Magnetic pulse intensily (arb. units)

Time (ns)

Fig.2 Pulse current dependence of the time
structure of the magnetic pulse.
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