The Magnetics Society of Japan

HAICH#RF S5 27, 429-433 (2003)

=R

=5 REE MFM & X 7 LDBAF

High-Sensitivity, High-Resolution Magnetic Force Microscopy System
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Magnetic force microscopy (MFM) is a useful tool
for  investigating  magnetic recording media,
ferromagnetic patterns and magnetic devices.
Ultra-thin magnetic coating probes were developed with
the aim of providing high-resolution MFM.
High-sensitivity MFM system with quality factor auto
control (QFAC) was developed for use with such thin
magnetic coating probes. We studied performance of the
QFAC system in air and in vacuum. As a result, we
found this is a powerful technique for imaging a
magnetic domain. The QFAC in vacuum was superior to
that in air. We observed finer magnetic domains than
those observable with a conventional MFM system.
This paper, we reports experimental results for
ultra-high-density recording media; we estimate the
lateral resolution is less than 20 nm.
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Fig. 1 (A) —(E): SEM images of thin magnetic film
(CoPtCr) coated MFM probes (magnetic coat thickness
E), F):

(t) and diameter of apex are described).
Typical M-H curves of magnetic film (t = 24 nm).
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Fig. 2 Block diagram of quality factor auto control

(QFAC) system.
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Fig. 3 MFM images of [Co/Ptlo dots by various thin
magnetic film coated probes. (A)—(D): in air without
QFAC (Q=300). (E): in vacuum with QFAC (Q=3000).
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Fig. 4 Magnetic coat thickness dependence of MFM
intensity of Co/Pt dots by various thin magnetic coated
probes.
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Fig. 5 Frequency and probe-sample distance dependence
of amplitude of cantilever (A) in air and (B) in vacuum

with QFAC.
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Fig. 6 Relationship between probe-sample distance and
quality factor in air and in vacuum with QFAC, and in
air without QFAC.
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Table 1 Decline of quality factor.

Environment Qa0 Qo Decline of
quality factor (%)
In vacuum 4066 4066 0.0
In air 4135 1575 61.9
In air 369 318 13.8
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Fig. 7 Relationship between quality factor and MFM

intensity in air and in vacuum with QFAC.
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Fig. 8 MFM images of ultra-high-density recording
media (800 kFCI): (A) magnetic coat thickness t = 72
nm in air without QFAC (Q = 300), (B) t = 12 nm in air
without QFAC (Q = 300), (C) t = 72 nm in vacuum with
QFAC (Q = 3000), D) t = 12 nm in vacuum with QFAC
(Q = 3000).
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