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Static magnetic field imaging of permanent magnet by alternating magnetic force
with a fixed measuring direction of superparamagnetic tip
S. Nakayama, G. Egawa, Y. Kinoshita, S. Yoshimura, H. Saito
(Akita Univ.)
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Fig.1 (a) topographic image, (b) amplitude
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Effective directional sputtering deposition of FePt sharp end tips for Snm resolution imaging
of writing head by alternating magnetic force microscopy

H. Mizutani, K. Srinivasa Rao, F. Zheng, S. Yoshimura, G. Egawa, Y. Kinoshita, H. Saito

(Akita University)
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RoERS v R EBLE U AR RS 0> 22 [/ iR he 2 R A L 7-.
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Fig. 1 (a) Schematic figure of a sputtering
system for MFM tip fabrication, SEM
images of FePt-MgO tips fabricated by the
sputtering system (b) and typical
sputtering system (c).
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Fig. 2 Topographic image (a), amplitude
image (b), and phase image (c) of the AC
magnetic field, and their line profiles (d),
(e), and (f). The power spectrum of
amplitude image (g).
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1) H. Saito et al., J. Appl. Phys., 107, 09D309 (2010). 2) S. Yasui et al., ICAUMS2012, 4pPS-118 (2012).



F39E AR FIGREELE (2015)

V7 MR 2 AW T2 AR A I BRI K D
B RLER R D 5 nm Z3fERE - Bt A A — 7
K. Srinivasa Rao, LJIIJEK, AR TR, FHAMHE, mHakE
(FKH K)
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by alternating magnetic force with a soft magnetic tip
K. Srinivasa Rao, G. Egawa, Y. Kinoshita, S. Yoshimura, H. Saito
(Akita Univ.)
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Fig. 1 In-phase image (perpendicular magnetic field
image), line profile and power spectrum of a CoCrPt-SiO,
perpendicular magnetic recording medium with different

A-MFM T3 HE B OIEA D S RERS SR Fn &
MFMENEHFBTEDLN, F47Tm T 7 A NVIHRD
£, BROmEMIG O F RN L& 00 FREICRBEIZEL L TWAETN A4 XIZELEh s Z &7 <
BMRICBIZE SN TWAD Z ERbnd. FEMART MV E HEW SIN L THRANE SRR STV
ZENDND. EMSREEEMRINEENHRTA ) A XL ~UL L UL IR D/ MNER O E B L TR
W5 E S RETHo T, FEE T, 2SO MREEIC KIE T REMERREL O Jeus IR IF I -OREME AR e, B
L OE HITEWGOERE B O EEMKGLE BRI O T OB RIC OV THREET .

driven AC magnetic fields of tip.

SEX#ER 1) H. Saito et al., J. Appl. Phys., 109, 07E330 (2011). 2) H. Qi fih, 5 38 [0l H ABER 22 i el 1A 2
£, 4pA-12 (2014). 3) %2 fh, 25 38 [A] A AR AL ZAE, 4pA-5 (2014).
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Relationship between Surface Morphology and Spatial Resolution of Magnetic Force Microscope Tip

Tomoki Kagawa, Keiichi Kato, Mitsuru Ohtake, Masaaki Futamoto, Fumiyoshi Kirino", and Nobuyuki Inaba”™
(Chuo Univ., "Tokyo Univ. Arts, ~ Yamagata Univ.)
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WA BT 2B TH S, MFM 81T Si 2 E DI
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PR S D LENH D Y. AR TIE, TERIEE
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£V MFM 2 ERL L, BREFFRmER & o fEeD R
ROV THR 2 T~ 7.

EERAE PEWEICIIEEEZE RF v 7 % hr Al
v B2 U 7R R W SN 4 nm O Si R
{2 20 nm JE D Co FE% =R (RT) ~300 °C THE L7=.
PERRSS (o F% m Rl 2 B 8912, Si #REt & Co LD
Mz, MgOX°C, W7 ED FHIEAEA LT-. BN
O EHL ST REH R & [FIRFIZ Si AR EICE R L 72 i
PEfRZ AFM B2 25 Z LI X 0 Fl L7z, $E$HRIR
BEITIT SEM ZHW 2. S fREEFEmIC X PR
MFM 2 % Hv 7z,

EERER  Fig 112 Si &K EIZ RT 38 X 0UV300 °C T
% L7z Co €D AFM 4 % 779~ RT TIFRiE A% 10-20 nm
BRETHY, XEMHIR D 03mm THD. ERIEEE
300°C £ CEF D L&, RifRH 50-100nm, R, H 6.6
nm £ THAL TV 5. Fig. 2 (2 RT X 0V300°C T
% U7=#88t D SEM 4% 7~9. AFM 2%t L C, RT
TITEHR B EEH N EIL SN THDH DR LT,
300 °C TIXEIRDO R E BN BlEm s cng. =
D LMD, 300°C THE L7-REHCIL, RT BB RS
IZH, SRR T OHBMES L TR S D. Fig
3(a)lZ RT 7B R G 2 AV CRlE TR B  GE SRR 2 8
B UTAERAZ/RT. £72, Fig. 3(b)iZ Fig. 3(a)D fHRHES
SOEHT a7 7 AL, Fig. 3(e)TitskEy MRITx L
TEE 7 — ) 2B A AT 7280 — AT MV ERT,
1000 33 X T8 1200 kKFCI DWW N DREERBEEICBW TS,
BABRICREER E Y MEEFBITE, RU—X7 fLZ
BOWTCHRBEE ST I E— NBOLNDS. 4
HiL, BRERmER & MERE D BRI OV CREMIC
ORISR

500 °C R( 6.6 nm
#
100 nm

AFM images observed for 20-nm-thick Co
deposited at (a) RT and (b) 300 °C.

Fig. 1
films

Fig. 2 SEM images observed for MFM tips coated
with 20-nm-thick Co films at (a) RT and (b) 300 °C.

(a-1) 1000 kFCI
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Fig. 3 (a) MFM images of a perpendicular medium
recorded at (a-1) 1000 and (a-2) 1200 kFCI observed by
using an MFM tip coated with 20-nm-thick Co film at RT.
(b-1, b-2) Signal profiles along the dotted lines in (a-1,
a-2), respectively. (c-1, c-2) Power spectra analyzed for the
bit images of (a-1, a-2), respectively.

ZEZHR 1) T. Yamaoka, K. Watanabe, Y. Shirakawabe, and K. Chinone: J. Magn. Soc. Jpn., 27, 429 (2003).
2) L. Gao, L. P. Yue, T. Yokota, R. Skomski, S. -H. Liou, H. Takahoshi, H. Saito, and S. Ishio: /EEE Trans. Magn., 40,2194 (2004).
3) M. Futamoto, T. Hagami, S. Ishihara, K. Soneta, and M. Ohtake: IEEE Trans. Magn., 49, 2748 (2013).
4) M. Ohtake, K. Soneta, and M. Futamoto: J. Appl. Phys., 111, 07E339 (2012).
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Scanning Transmission X-ray Microscope for Permanent Magnets
Nobuhito Inami', Yasuo Takeichi', Yoshio Takahashi?, Kanta Ono'
('"KEK, *Univ. of Tokyo)
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X BRI ANRT SV EFGD 2 & ThBFERAI L FREBA/ L 2 N TE, FMREESNT XHEHWD
T ETHEBBRIRENTMEA AT T HITHI T ENTE D, 4 A=V 7 aHEZ R X BREEEEIZ I3V < 20
FENHDHN, XBEELL TREEZEET D ZEICE DA A=V 255 E8ER X FREA(Scanning
Transmission X-ray Microscope: STXM)IZRIFT TS Al E T 5 72 OBEA M ELO BTN TV D, DX A 2
— DU BSOS EICE Ry L Th D E BN, 2R NOREGIIEOMET, ZhE T
ENICIHIFZE A EEBASN TR 5T, WIMNERRICH H STXM ZIRBVEECH L7720, BRI OA A —
YIPEICBWTARIRENFEICL D N 7 NOEENRRET L, T2 THRADITLV—TTIE, 2O LR
BEPERT D720, IV TEEA STXM OB Z{T- 72 Yo TliE+ 2,

EEAHE

4 112 STXM B %~ d, X MEENXT L7 Ly —r 7 L— MNEZP), SikEE IR T % Order Sorting
Aperture(OSA). ik Bt 2%l L7 X 2 BT 5 PMT Y 2 — /30— R =7 D EREREZ TH 5, FZP,
OSA, &Bt, 74 7 7 Z DK AT — VL, attocube AR T T 5 F—HB L OAF ¥ F—Z2 5 Z & T, 4fE
O/ ARE L 72 o 7=, HIE S AT A%, National Instruments f84 LabVIEW Z AW CTHERR L 72, RBHE =
TR VAT T NED Y T A DR SV TEOA o H—n sy 7 il 8O End RS B
7R IZIE, FPGA H3E# S 4172 NI Compact RIO % VN, LabVIEW FPGA # il L C7 a7 I v 7 %f1-
Tre 70T LA[REIRN—RD =27 Th D FPGA N5 Z & T, @Bl zZFEH LT,

EERER

BA%E L7 STXM $E@E D FEFED 728 Nd-Fe-B BEFERS AT DRBERA A — v 7 HIE %17 - 72, W& KEK Photon
Factory O B —2A 7 A > BL13A (2 C{T>72, BLI3 ® X #ROT R /LX—HiPHIL, 30-1600eV TH D, it X
BERETDHZLENTEDLT U Vab—FOFHZIY, MELEO XBEEANT DL ENAREE o7z,
TE L72 NdM BIUHIZ BT AR A A—2 v 7Bt RUTZ NMIELD /A4 X 6T, FIRe R RpEIX
DEELND Z ENynoTe, ABFFETH%E L7z STXM HEEIZOWTIE, BEEGHUINSCRER 0 Al E b B T
B SHEOBHEMEIEICENRERFIEL D EBZZHND,

B R E—L5 1 VHER <> STM

PMT ED2—)b
1) K. Ono, et al., IEEE Trans. Magn. 47 (2011) 2672. mER - - - om ]

2) Y. Takeichi, etal. J. Phys.: Conf. Ser. 502 (2014) 012009. &g "#ZV”F
3) Y. Takeichi, et al., Chem. Lett. 43 (2014) 373. g;ﬁcg;
4) N. Inami, et al., J. Phys.: Conf. Ser. 502 (2014) 012011.
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Fig. 1. Schematic image of STXM.?
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