
Type of presentation: Oral
 

IT-12-O-2156 Novel development of very high brightness and highly spin-polarized
electron gun with a compact 3D spin manipulator for SPLEEM
 

Koshikawa T.1, Yasue T.1, Suzuki M.1, Tsuno K.1, Goto S.2, Jin X.3, Takeda Y.4
 
1Osaka Electro-Communication Univ. , Osaka, Japan, 2San-yu Electronic Corp. , Tokyo, Japan,
3School of Engineering, Nagoya Univ., Nagoya, Japan , 4Aichi Synchrotron Radiation Center,
Seto, Japan
 

Email of the presenting author: kosikawa@isc.osakac.ac.jp
 
We have already developed a novel very high brightness and high spin-polarized low energy
electron microscope (SPLEEM) and applied it to clarify the magnetic property of
[CoNix]y/W(110) and Au/CoNi2/W(110) during growth of ultra thin films[1-5]. Such thin multi
layered films are important for current-driven domain-wall-motion devices. Our developed
SPLEEM can make us the dynamic observation of the magnetic domain images possible.
However the size of the spin-polarized electron gun is large and we have started to develop a
new compact spin-polarized electron gun with a novel idea. In principle two devices are
necessary to operate 3-dimensional spin direction; one is a spin manipulator which changes
the out-of-plain spin direction and another one is a spin rotator which can change the in-plain
spin direction. We have proposed a multi-pole Wien filter which enables 3-dimensional spin
operation with one device. The developed 3D multi-pole spin manipulator which has 8 poles in
the present development and the magnetic and electric field in the multi-poles Wien filter as
shown in Fig.1. Uniform field can be obtained at the center part of the Wien filter with 8 poles
and 12 poles, however 4 poles filter gives non-uniform field even at the center. In the present
development 8 poles Wien filter has been adopted. The results of magnetic images and
asymmetries of Co(4ML)/W(110) vs. polar and azimuthal angles are shown in Fig.2. The results
clearly show that spin direction can be operated three dimensionally with one device.
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Fig. 1: 3D multi-pole spin manipulator and uniformity of magnetic and electricField.
 

 
Fig. 2: The magnetic images and the asymmetries vs. the polar and azimuthal angles for Co(4ML)/W(110).
 


