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COMPARISON OF THE OPTICAL AND THERMAL CHARACTERISTICS
OF A DOUBLE-RECORDING-LAYERED MAGNETO-OPTICAL
DISK WITH DIFFERENT INTERLAYERS
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Abstract ; Magneto-optical (MO) storage is an attractive technology for next generation storage. In order to increase the ca-
pacity of storage in a single disk, one of the approaches is applying the multi-valued recording and multi-wavelength readout
technique, i. e. , so called 3-dimensional (3-D) MO storage. Lasers of different wavelengths are used to read or write data
on different recording layers. The difference in the temperature profiles of this kind of MO disk caused by different lasers is
expected to be large enough for improving the signal to noise ratio (SNR). In this study, optical matrix method and finite
element method were applied to analyze the thermal and magneto-optical responses for a 3-D MO disk. The resulis show that

the MO disk with GaP as interlayers has a potential in improving the thermal and optical performance at two blue wave-

lengths compared with the MO disk with SiN interlayers.

Key words : magneto-optical storage; thin film optics; magneto-optical Kerr effect
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Fig.1 Read-out process for a double-recording-layered MO
disk

G AR, LTS | Y P B AR K, A
AT XBA M REOLSE 53 . 47 o A X 1R 42
LRI R B R A BRI R T
FARE SRAE R ARREYE P B 2. i A REH B o
YURTHL, B R AT RO A8 B, DG B AL AR
K. &5t %, BATER GaP 1 hdemEtE: P laR 2,
SRAIFFE B UL T B R B 6 28 S A i R X Rl
EIERT GaP BRIV TR 2. 26eV (194 T4k
FHRE FE B G B B 3 K6 WU, AT LA
7%, L GaP A AR EME T RIR ZR MR R IR R S5
X A AN [T A4 B R 7™ A R O TR BE 3 3 A Y
5, T RGBT LA IR 1 A .

EMBOCTEETERE T E SRR E E
Bitb BB, B iE S U T Al
RERIRE R ANRE G Sk I BUE FLAE R B K
R ERERRB S HE R TR 5 |
WX PR S A BUZ R R A K, A FUZ A SIN
2 GaP R A BT, {HA RS B2 A SiN 5 GaP
SRHBEHFESHERILMER. FACEEMRAA
[Fl4 JZ A SiN 2% GaP B @ BUNMHOER AR
SREPEREAT LA

AAREML BRI RESCOCRE, 7R 2 A A IE I P
VE&h, 8 7 B B & AIRE R B, RIVEE 6 AR A R
BABRKNHOCES. MEOLE S SHOLTFHEES)Z
ARG R RFT/REE M 6, WRFRIE L,
mMFRFR

SNR<R'"9, . (4)

HRBEARRIBOCHE S, T Xt 22 BRI RE A
AT A £ 8 H WA B HBORZE (MAMMOS)
RIRGC SR IZROE R MG I 2 B7R, SE AT R

ABE (1D

fBR (D)

B2 IGEREARSHREE
Fig.2 The structure diagram of a double-recording lay-
ered MO disk
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Table 1 The optimized thickness and MO signal for the
GaP or SiN interlayers at wavelength 442 nm
and 488 nm,respectively

K ARE(DEE ARE(D) BE R'20_(mrad)

MR o) (o) ( nm)

GaP 442 25.0 42.5 3.33
GaP 488 35.0 50.0 1.61
SiN 442 50.0 2.5 2.69
SIN 488 20.0 2.5 1.37
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Table 2 The thicknesses for the GaP or SiN interlayers
and corresponding MO signals at wavelength
442 nm and 488 nm for the structures consid-

pum x 5. 0pm B IEF R XK, i+ B K58 S E$BH
R, ARG 2] LI 2R, SR E TE LT
SRGERIFA , R AT W R AR VR 5&
4 BRI & SRR E R N E. TESR RS By
FRETR M & Z L AAE MM G RINE 3 s B 3
SIRTE— BBk b RS2 A 10ns A (CH BBk b
52 3ns JKPEIE Tos) , 2 ZEPEOLR P T LY
ELE 4 R 1) 90 38 20 17 100 AP 2 T AL AR VRLBE 93 B
A (B A AR IR L. [ 3 S 7S B 4 SRR O ) R A
>4 :Glass/ GdFeCo (10. 0nm)/SiN (2. 5nm)/ TbFe-
Co(10.0nm)/ SiN (2. 5nm)/ TbFeCo(80.0nm)/,
XTI AR A 442nm. HAJLRHE LT  IE L R+
BARUMERE D HIREWEIER 2R, XMER
HITEE 4 FEEF]

B 4 it B R R0 R A PO TR BRSO B S
BRI AR L6 R XL GaP o (A e Z A9 454,
442nm 488nm F R LM —MICRB X B K
B IRLBE A B 366°C 315°C , WiEAHE 51°C 1% —
MERE BT B EE 5 H14 357C .305C, =
FAH 2 52°C. MixtLh SIN Kehja] % 2 B 454,
442nm 488nm PR LM — MR B X B &
RBP4y 1A 353°C 315°C , i E M2 38C ;i —
MECRZ BB B E 4 514 334°C (296°C, B
FHHZE 38C. ILEE R GaP 1 Ry hialde B 4
FELLL SIN ShhE] e 2 S5 EA A FE ORI B
PR A R AT BE A 22 5, INTET A A1) 3 o M BB A B
& AN, MBS R TT LLE W, MR L T R i
AFRAT, UL GaP Bl e ZMEHEEABES
AR, XAt R IR E IR B R AR E IR A, L anid %2
RN BRI B, K S T R Ok T
EBAR.

— R , T ROGIR I % 00 R BUE RS, B
bREERE YRR (I MAMMOS $R ) B9 5 F , XHR
HE S HRME AR REBIE, It EEZES
B RO REA S EN R RN EERE,

R3 FAMKRAHBENRSEY

Table 3 Thermal constants used in this work

ered for further thermal analysis ek LA (I/em® « deg)  #FHE(J/em - deg * 5)
- B ARB(DEE AMRE() BE RV (mrad) oy 1.51 0.0020
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GdFeCo 3.12 0.12
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GaP 488 2.5 2.5 1.08 SiN 1.92 : 0.030
SN - 442 2.5 2.5 2.34 ThFeCo 3.12 0.12
SiN 488 2.5 2.5 1.21 GaP LT3 0.77
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Fig.3 (a) ~ (d) show the temperature profiles at the
cross-sectional plane of the multiplayer thin film stack invol-
ving the laser beam axis in the plane (a) 0.3 ns (b) 3
ns (c)3.7ns (d)9.3ns (e) ~(h) show the tem-
perature profiles at the surface of the multiplayer thin film
stack. (€)0.3ns (f)3ns (g)3.7ns (h) 9.3 ns.
The structure of the multiplayer thin film stack is : Glass/
GdFeCo(10.0nm)/SiN (2.5nm)/ TbFeCo(10.0nm)/ SiN
(2.5nm)/ ThFeCo(80.0nm)/. Wavelength is 442nm
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Fig.4 Temperature dependence vs. time at two recording
layers (a) for the structure with GaP interlayer (b) for
the structure with SiN interlayer
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