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Takafumi Sakai, Tsutomu Yamada, Yasushi Takemura
(Yokohama National University)
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The fine magnetic structure of magnetic multilayer with 90 degrees magnetic coupling layer by using
Polarized Neutron Reflectivity analysis
Y. Zhong, G, Nagashima, S. Horiike, T. Hanashima, Y. Kurokawa, H, Yuasa
(! Faculty of Information Science and Electrical Engineering, Kyushu University, 2 CROSS )

Recently antiferromagnetic (AFM) spintronics are drawing attention owing to the high resonance
frequencies and zero stray fields. It has been theoretically reported that spin transfer torques (STT) in AFM
materials can be obtained . However, it is hard to directly observe spin torque oscillation (STO). Comparing
to this, we fabricated the novel quasi-AFM layer which has multiple domains with alternatively antiparallel
magnetization by using biquadratic magnetic coupling between two ferromagnetic (FM) layers through Fe-O
layer. The magnetic property of the quasi-AFM layer is expected to have properties that are intermediate
between AFM and FM. The macroscopic result of its magnetic property is shown in ref. [3], and the crystal
structure was also be reported in ref. [4]. And to analyze the magnetic structure, we carried out polarized
neutron reflectivity (PNR) analysis by BL17 SHARAKU in MLF, J-PARC.

The Ta/Ru/IrtMn/CoFe(A)/Fe-O/CoFe(B)/Cu/CoFe(C)/Cu/Ta films were sputtered on thermal oxidized Si
wafers and annealed in a field to fix the magnetization of CoFe(A) in x direction by IrMn. We measured the
polarized neutron reflectivity of this film and used the software named GenX to fit the data, from which we
can find out the magnetization direction and magnetic moment of the film.

Fig.1 (a) shows the M-H curve of the film, which

means the magnetization of CoFe(A) and CoFe(B) were 5 ‘,\
coupled with angles of about £ 90 degrees through Fe- ; |

O and the CoFe(B) had become the quasi-AFM. The Hin measurements X
schematic magnetization images and fitting result is ‘yL) '
shown in Fig.1 (b). We can see that the magnetization i anne::ng 100

of CoFe(A) was fixed in x direction and the . , X
magnetization of CoFe(C) had reversed in low field. (b) 2780 20 i
The CoFe(B) is expected to be quasi-AFM and the x geg: - N 1’?5: i g ? B igi: ,’ ’ T R
component of magnetization should be zero. However, e o \ x J ey \ J o \ )
the result indicates the CoFe(B) had magnetization of = :: = :: = ::
1.35us in x direction, which means the biquadratic o Vg %:\ ot I8 %}\ ol I T \
coupling was not strong enough and the magnetization S TN RN /
of it was not completely antiparallel. The average angle | () . AN :/ i = il A :/
between the magnetization of CoFe(A) and CoFe(B) g;g: 4 gig: ’// A ‘;gé: // /\ \
was estimated as * 42 degrees from cos'(1.35us T ey IR Sy TN )
/1.82u3). In presentation, we will show the process how | oFe(A) P AN AN S
we fitted it and explain the result in detail. Fig. 1 (a) M-H curve, (b) schematic magnetization
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Local magnetization measurement of magnetic recording head by detecting energy cross term
of DC and AC magnetic field by alternating magnetic force microscopy
P. Dubey, P. Kumar, H. Sonobe, H. Saito
(Akita Univ.)
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Dynamic observation of domain wall movement of patterned permalloy thin films
by alternating magnetic force microscopy
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(*Akita Univ., °National Changhua University of Education)
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Three-dimensional magnetic field measurement of permanent magnet by alternating magnetic force
microscopy: Conversion of measuring magnetic field direction based on MFM tip transfer function
S. Wada, Y. Zhao, T. Matsumura, H. Saito
(Akita Univ.)
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Fig.1 Measured (9%H ,/dz?) image [(a)], signal transformed
(0?H«/0z?*) image [(b)] and signal transformed (0?Hydz%) image
[(c)] of NdFeB sintered magnet.
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Evaluation of high frequency magnetic field response for Co-GdOx superparamagnetic MFM tip
by X-band waveguide slot antenna
T. Kamimura, H. Sonobe, T. Matsumura, K. Ito, H. Saito
(Akita Univ., National Institute of Technology, Akita College)
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