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Fig. 1 Image of (a) longitude recording system and (b) perpen-
dicular recording system.
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Fig. 2 Schematic view of XAS-MCD process.
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Fig. 3 Schematic representation of the perpendicular film.
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Table 1 Lamination number, seedlayers and magnetic property of
[Co/Pd], multilayered films

Film Lamination Seedlayer: M;
number n Thickness (nm) (emu/cm3)
A 20 C:s 410
B 20 C: 30 390
C 20 C 60 390
D 20 Si: 5 420
E 20 Si: 30 380
F 20 Si: 100 340
G 20 Pd: 3/Si: 100 360
H 10 Si: 100 250
1 10 Pd: 3/Si: 100 280
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TRIC R O RREEER R ELS BT L L EnmbLA T
%o 6T [Co/Pd], L ENEMHAOTHE L TCHL
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TP (TEM: Transmission Electron Microscope) &
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A= IVOINBALBE RS B ERAL D ETr - T
B0,
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W TH D M, BT L 72k R % Table 112773, T
HBICL > TMBARELSEL TB T ERDG 159,
FAKADC (5nm) #TFHUE & L7z [Co/Pdly HREIED
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Fig.5 (a) Co L, ;-edges XAS and (b) MCD spectra of [Co/Pd 5o/
C (5nm) film. The energy position of the L; peak is set to 0
eV.
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Fig. 6 Magnetic structure of RE-TM amorphous alloy.
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Fig.8 (a) Dy My s- and (b) Co L,;-edges MCD spectra of Dy,
Cojg0-x- The energy positions of L; and M5 peaks are set to 0
eV.
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Fig. 9 MCD spectra of Dy3* ion, which are deduced from the full-
multiplet model calculation.
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Fig. 10 The absolute value of {L,> (open circle) and half opening
angle (solid circle) of Dy 4f orbital moment as a function of
dysprosium concentration.
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Investigation of perpendicular magnetic films by
means of soft X-ray magnetic circular
dichroism spectroscopy

Akane AGUI Synchrotron Radiation Research Center, Japan Atomic Energy Research
Institute, 1-1-1 Kouto, Mikazuki-cho, Sayo-gun 679-5148, Japan
Masaichiro MIZUMAKI Japan Synchrotron Radiation Research Institute,
1-1-1 Kouto, Mikazuki-cho, Sayo-gun 679-5198, Japan
Toru ASAHI Consolidated Research Institute for Advanced Science and Medical Care,
Waseda University,
513 Wasedatsurumaki-cho, Shinjuku-ku, Tokyo 162-0041, Japan
Abstract Nowadays, the magnetic data storage technology is supporting our highly information-oriented

society. High storage packing-densities in hard disk drives (HDD) have been desired since the invention and
remarkable progress has been made. After the perpendicular recording technology was proposed about 30
years ago, intensive studies have been made to realize this concept all over the world. Very recently, in De-
cember, 2004, the first HDD system based on perpendicular recording was announced to start mass produc-
tion in Japan, There are many candidate materials for perpendicular magnetic recording media. In this review,
the investigation of perpendicular magnetization films such as multilayered films of and rare-earth transition
metal amorphous films are introduced. The measurements were performed by soft X-ray absorption and mag-
netic circular dichroism spectroscopy (XAS—-MCD), which gave us information on the unoccupied electronic
and spin states of individual elements in the materials. It is shown that XAS-MCD spectroscopy is a useful ex-

perimental method to study the perpendicular magnetization films.
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