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Measurement of minute remnant magnetization by Needle Type Magnetic Probe
Tamotsu Minamitani, Dai Wakaura, Sotoshi Yamada
(Kanazawa University)
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Fig.3 Measured signal by GMR probe.
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1) T.Minamitani, D.Wakaura, S.Yamada , Digest of 2014 JIEE Annual Conference, 2-127 , 2014.
2) Nanotesla sensor, Aichi Micro Intelligent Co .: http: //www.aichi-mi.com/magnetometer/type-dh_en .htm.
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Magnetic Force Microscope Tip Prepared by Coating with Magnetic Film and Oxidation Protection Layer
Keiichi Kato, Mitsuru Ohtake, Masaaki Futamoto, Nobuyuki Inaba”, and Fumiyoshi Kirino™
(Chuo Univ., “Yamagata Univ., ~ Tokyo Univ. Arts)
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Fig. 1 Saturation magnetization values of Fe films
without and with C protective layer deposited on flat Si
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Fig. 2 (a) MFM images of a perpendicular recording
medium observed by using an MFM tip coated with Fe
film without C protective layer. (b) Power spectra
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Fig. 3 Resolutions of MFM tips coated with Fe films
without and with C protective layer.
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Preparation and properties of magnetic force microscope probes using Co-Ferrite
Syusaku Fukaya Naotaka Takahashi Xiaoxi Liu
(Shinshu University)
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FAME LTV, ABIEICET DRMEME S LTC 72T 4 FEBIRLT, Co 7= T4 MIRMTHY |
FALIC L D BN DR NEEZ NI TTa—TDEMPELRDEEZLND,

RERAE

BRI TR IEx T 2 — 5y ARy # U o 735 (FTS) 2 5, A FIS Z# W =Dix 77 A<=t L %
HMRADHEA—=UNDC~ T F ha v RAR Y Z Y o 7HEE LD ZRE TOMENL D F L 3—
FATHBE L7354 FIS DIE 5 S L 0 2EHMIC2 5 Z L RHR SN TV E NS TH S, Y

F X UN—NORIFEESJL5.0X10" Palh T & L, Ar FRAZE AL TA/Ny X HAF% 4.0X 10" Pa, H
WONBVEEE A 150 T 5 400 CETCELSHRIEZIT -T2, 2, 6 OFEHIR L TREH TOZEULER
ZITolz, IRICERICBWTH AEZEZ 0.5 Panyb 0.1 Pa £ CEL S VR L7, 3RBHEENRNS /15 (VSM)
W TRESEREZ . XBREYT (XRD) ZH W TR mEE L 3 L. S OITEE 2R &k 2 fesd % MEM 7' e — 7
DOIERAIT 9,

EEREER

Fig. 1 124 FEAMNEBNE B IC 31T 5 BVLERAT & BVLELE ORI OV ORT, 2IRIZB W TEMLEE A 1T 9
Z ST K o TEREE) OB HER STz, RORBEIIE, FERINEL 350°C, AR A F 7 =—/L 400°C5 FREfH1T
9 Z & TTEEF ANV THI 6.8 kOe, HNFHNIZIT 6.1 kOe DIRBESINHER ST, [RISMHICB W T
MEM 7' & — 7 EIZ A2 4TV, Nd,Fe B WBEDOBIZR 21T 572, Fig. 2 NGO MM BB THSH, Ll [H
Ta—7 07 v MG HIBERFRD ST,

Z ORIEDIRIR D 7= DIZHBIRIZB D TEVVMRBE I 255 T2 DI AL LS TANRy X BT o1z,
Fig. 3\ AT ALK T 28BS % ~T, ZORDBRT X I ITHRBESIL 0. 1 Pa DRFICE S K& < TE AT
4.9 kOe, WMNAFMIZHK 3.5 kOe L7220 HAED EF L EHIZWPBRAONTZ, ZOXHITEIRIZEBWT
LB Z AT o TG BV 2155 Z L ITaEh LT,

KB OfE S, BRTIER L7 2 — 7 COBIEHEREDOT — X IZONWTIFRRRIHRET 5,

7000

5000
—u— perpendicular(PA) N .
6000 *—in-palane(PA) / \i\
— 4 perpendicular(No-PA) Y \ 4500 L
—v— In-palne(No-PA) N - In-pl
5000 | N n-plane
8 4000 |
4000 |
N’ ,;\ . N
< 3000 | S asoot \ \./.
= © -— .
2000 T = 3000} \
1000f ¥, - 2500 |
150 200 250 300 350 400 2000 L

L L L L
0.1 0.2 0.3 0.4 0.5

Substrate temperature Gas Pressure (Pa)

Fig.1 Coercivity of each substrate heating Fig.2 MFM image Fig.3 Coercivity of each gas pressure

temperature

BEM
1) X.1liu, S.Isomura, A.Morisako, IEEE Trans. MAG, 48(11), 3673-3676, (2012)
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Near-contact magnetic field imaging on FePt hard magnet films by alternating magnetic force
microscopy with a high-susceptibility superparamagnetic Ag-Co tip
S. Nakayama, W. Iwai, G. Egawa, Y. Kinoshita, S. Yoshimura and H. Saito
(Akita University)
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AC magnetic field imaging of magnetic writing heads by alternating magnetic force microscopy
using a soft magnetic tip
Hirohito ljuin, F. Takiguchi, G. Egawa, Y. Kinoshita, S. Yoshimura and H. Saito
(Akita University)

[FUBHIZ BEREES > ROMERRIHMEICIX, AT DM @O EREE CHg{bT 5 Z N AHTH
Do Foa 3T BA%E U Im R B A B (A— MFM) 38 X TN 10 kOe LA EDOIRREL) 249 % FePt /~— R
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[1] H. Saito, W. Lu, K. Hatakeyama, G. Egawa and S. Yoshimura, J. Appl. magnetic writing head.

Phys. 107, 09D309(2010)
[2] 55 BA%: fih, %6 60 EIS B PSR AR G TRRSE, 30a-A8-5 (2013 F)
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Proposal of evaluation method of soft magnetic MFM tip’s performance by AC magnetic field response
H. Qi% S. Okayasu', F. Zhengz, G. Egawa', Y. Kinoshita?, S. Yoshimura', and H. Saito'

'Graduate School of Engineering and Resource Science, Akita University
*Venture Business Laboratory, Akita University
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R OMRFFEOHRIZIEE CTh 5. BRIBMEERE & L TiE, ~— REEEEE D EITHW STV D23,
VHAETIL Y 7 MEMERRSE b OBIGEM 2FH LRI S TETns 2. LER-TY 7 M
MRS OBIGIGEMEOFTIIZEE TH 5. AW TIE Y 7 Mt RE O AR TSI B G EREHERE TH 5
RSy, FHAEE 233 2 HiEEZRET 5.
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LTCZEILT 56 (MX@)=M" cos(wt)), (DRITLLF ER5D.

(OF./6z) = (M [2)(8°H |2” )+ M (8 HE | &2 ) cos(ant) + (M [2) (6 H* [82* ) cos2aomt) (2)

Z T, RSO I 0, BRSO ILIRE I 0, & F72 255, QRXOWK I OFEMMEfIZEY, &#
SHRENZ IR AET 5. Lo T, BRI X 2 BREHRE OIS (0 +no, ; nix
JE AR OWED) OMEEZRET 52 LIk 0, BEERALOWMGICEEDORTHME A FIEEIZ b5, £2T, K
MR TIEHROEER 7 v — 7 B (L-Trace I,  H M7/ 28 |2, SREHI A Wik & FUINT 5 72O D
A 20 L C, et EREHT 89 Hz ORI ieiG 2 FI L, Z OIREN AT MV & A" JINATFY - CRIE L7=.
FER  Fig.1 IC Ni-Fe £ I 2 ¥ESHERN 222 kLo —1{5] & 2 YR 0D J& I JOZE R DA BRI R 5y D TR 12w,
DTG AENE H o ATV 2R, 1Qww) 13 Hae DEENNTEEYY, Z 00 2 I L THEIN L 724212 1 /1T
BILCETS S, ZOBGEIET 5720\, (OF./0z) = M.(6)(8°H. (1)) 02" )« M.()H. (1) DBIRE AL,
Fig.2(a)D X 5 ITHREHRAL SRS I LR U TN L 7= 22 2 fafn 3 D B b bR &2 (B L, HREHT AR 2 FIN
L7-BRD M. () H. (1) DRI ZAGIE TR O—f1 & LTRGBS IRIE S R Oz H, O 2 {5056 Db D%
Fig.2(b)iZ, Fig2(e)lZ M. ()H.(t) D 2w, D 7 — V) THIE5 [2w,) D Ho ARGFPEDFHRAE R A 77, Fig.2(c)
DI, 1Q2on) 1 Hee DIEIMLE, FEBFER LFERIZ, £D 2 FTH, £ THMLZEZIT 1 FIZHA LT
AT D, LIehoT, KFEEICLY, V7 MEVEREt OIS Z RO D Z ERFIRBIZR D Z &b s,
I BT, H, TOIQw,) DIEZ k2 7o REHZ DWW TR T 5 Z & C, W OFHKEOF MR FIRE L 72 5.
T, EBRTEBI SN D EROEFIREN AT h VTN T b RHRERE R & bl L 72 0 KOG
LRSI L WS D MEM & & OB OV T H kR 5.
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Fig.1 Dependence of AC magnetic field . .
amplitude on the intensity of second Fig.2 (a) Model of MF M tip’s M-H curve, (b), yvaveform of M H)H/?), (c)
harmonics of tip’s frequency modulated Dependence of AC magnetic field amplitude on the intensity of calculated second
oscillation for Ni-Fe MFM tip. harmonics of tip’s frequency modulated oscillation for MFM tip.

SEER 1) Gtk fth, 235 B A ARBK S ES S, 27pD-2. 2) S. Okayasu et al., 2nd ICAUMS,
2pPS-109 (2012). 3) H. Saito et al., J. Appl. Phys., 109, 07E330 (2011).
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