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Correlation between dependence of magneto-optical response on the SiN optical interference dielectric layer thickness and
reflectance in GdFeCo ferrimagnetic thin film for measurement of magnetization dynamics
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Abstract: In the field of spintronics, stable evaluation of the magnetization dynamics of magnetic devices and materials is very
important. Method of evaluating dynamics of magnetic materials include the Ferromagnetic Resonance method, magnetic wall
velocity measurement by applying current, and measurement using the magneto-optical effect. In this reserch, We measured magneto-
optical effect by changing the SiN dielectric layer thickness in GdFeCo ferrimagnetic thin film to improve the accuracy of time-
resolved magneto-optical measurement by all-optical pump-probe measurement. We report on dependence of the magneto-optical
responce on the SiN dielectric layer thickness and dependence of the reflectance on wavelength.

X C®IC

¥t GHz \ZET2@EE 7 M AOEFENEE Y, FlxIE, Ay ha=7 258 Tl, RT3 A - MEO,
T B b ¥ a RIS 3T D EHEENRAE D2 E U TRl RER DR & e o T D N MR OB LB RIS,
SR EEEC BT EIIN S K 2 REEERS BB HI, REOEFRR A G L7372 E23 e 5. ABFFETIE, EIEINE D
I ATREZR, BEROCFEIR AR LIz &R 7« 7o — 7RIS X D ER R S REEO RO ZFLC T, 9,
BB D R & 7otk « BRI RS ST D GdFeCo 7 = U BEMEHIEIC I B L, SIN s EREIRIE D, BiEOE
% Kerr [\l OB LY, JEETH LSRR & O, & L TR E T ~DFFIZ oS a2,

ERHE
Fig. 1 ITHIERBIZ /R v~ 7R ba ANy Z Y U 7iEZ VT,
SiN (# nm) / GdsFess.62C09.38 (20 nm) / SiN (5 nm) / glass sub. Z{ESL L 7-. SiN (£ nm)
AL CONFAET A BIO L L, SiN FEAREE =20, 40, 60, 100
nm O 4 FREOFEHAER L7, DUF, 30844 2 EH A,B,C,D & GlsFees 62C0 35 (200M)
T5. ARBHIR L, BEROLFR IS K OYEEHAP %47 5 . Fig. 2 12 SiN (5nm)
REROEF: Kerr MFMIE S AT L% JERICIEIR 185 nm~2000 /@/
nm D Xe 7T EMML, £/ 7 0A—F—TZ0H LOLFEOW —

ERHIE LRI L Ui, YRtk LT, BOHSROFHIIC  Fig. 1 Layer stuctues design of prepared GdFeCo sample
L SIEREERRV-TI0, BASY I E BV, FIIEEARE T 7,
0L T LT, AT ARAMES CET 5. TR DRSO e
Kerr [AEF & FOUHEROD SIN H TP DR HIRE 5, NI

Xe lamp

KRR 2T HI DO TRET . DO >7__>\< OMID O ‘\

ety ATV~ NYE2EEAE D SIN Y2 y Lens Lens polarizer \
Fig. 3 | 1= 400 nm CORLAOL I AD IR Fig 412 e \
B R OWRAEIFEORER 27T, L3BEREL TV D7 r— [
THBETHS. Fig.3,4 e 0, R DFNZ5 LTI TS ﬁkﬁ Fig. 2 Measurement system of Magneto-optical Kerr effect
PRI HER CTE 5. £75,AB L C DI TERT D L, AS
W5 400 nm TOFIFHIT A, B IEZINZEI 25%, 6% & /& <,C,D

1: ARET - 555 - 7 20 HREET - B - &+

159



SHTEE

ILZIEI 43%, 53% EAERTINCRE iz & 5. —75, b A, B IZHA
C, DI 25 & 72 D K& 72z ~d 7720, 3 EH(A, B), (C, D)}[FI T 6k &
R OFR/INEHRIZITFHBAN B0 5 23, 6 1L, A<B, C>D OEfR, R TIL,A>
B, C<D ORfRIZ/ > TEY, #EXNET 5 DO TIIRNZ ERINT
W5, ZZT, MRIEFEFIHTD 6 & R OFFIZOWTHHET 572
b, BREE L7z 6 & R OfEE FAWT, “VEREFESL : Fn” Z2EFT 5. 412D
WRAHA, 2D Fn DffIE, R 7« Fo—7 2RI T, B DN
FHRERUSERHEE LO— 2 DFREE L 72 % . FAROEIEST /) A AP
ErREFEL-ET, kv iEFR L=

Fn=0c *R2 (1

FolX TITEWNEE BV, S L—Y—% VWD 8548, JEREED 2
FIZHBI L CIRIFRDN LT DD T, R & 12 T 52 L THRETHEAN
TOREL: 12 L D, BRMFINEZTE LI ) A R T2 Do O
A EZE LT 5. Fig. 512, =400 nm FFOEZIH 6k , Fig. 6 {2 2= 300,
350, 400, 450, 500 nm & R EERFOZIZID R, Fig. 7 12 2= 400 nm K
DOYEREFEEL Fn, @ SIN JFTFHWEEEAEORE R 2T, 2 b OfER
2B, RIZITFEFITRE P T E IR = 0.05~0.53) 3 b i s,
F 7o, BEOEFIVEIC S, SFTWREIEKENEN R 515 (0= 0.51~0.97)
D, FoflE b, FRISREB O 512 X 0 K& KAF(Fn=0.04~0.45)7"
HZ L ER LT UED X 9128 100 nm JEE TO SiN Je AT EE
WCXDLETWIRIZLY, SN bt Fn i, ML LED Z L3S
DNTIR STz, RO FAE S ORI T SN ez kT 21213, HIERE
DOHFREFEICREEL, P TWEELZHET L LNEETH L Z
EAVRESIT.

Lo

AREMAI T A TR ORE 2 03 U, R ZHIR L, MHEHCAD
74 hBEEEINSES Z LT, SRR RO KD ATRET
b LR Lis, MEREFEER Fu 1L, FRCSREBOFENRKE VD
T, BN T, RN RESHFEFTDHZ L 2R LT
F, AFROFEERTH D, 2R T - Ta—T73 iz, #
LR 400 nm O 10— 7 W COMKIEFINE T DB, Es7eridt
7 MOEALEFHT D78, Fn M ESEDHZ LT, Ta—7Hic &
DRERICFIVERGy DR HRS LR O RTReM A 7~ L7z,

BEER

[1] “IEEZE, E)IIKE, a5 kE— MY 74, Souliman El Moussaoui, A%
B “7 = UEME GdFeCo #fr + BESURFMEA D SUETERERUN Y — S
Bl L HFE ERFR~ I ART 4 v 7 AR ERL MAG-17-150(2017)
[2] SRS, &)IKE, GAH: “ENBIRH LSS AR OSSR H I -
FEEEA I ) RS RR Y BRFR~ I RT 4 v 7 AR E R,
MAG-18-114 (2018)

3] AAHER : YR T ¢ A7 BUEBIR N 7> 77, p.59-60 (1991)

160

ARKSRTHH FHHEELTH

—4— B (t=40[nm])
D (t=100[nm])

—=— A (t=20[nm])
C (t=60[nm])

I\ 7
=t
1

—
o

had
2

o

Effective Kerr rotation : 6,[a.u.]

0-5 Room
1 Temperature
A =400 nm %
1.5
-2000 -1000 0 1000 2000
Magnetic field [Oe]
Fig. 3 Magneto-optical Kerr effect
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Fig. 4 Dependence of Reflectance on wavelength
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Fig. 6 Dependence of Reflectance on SiN layer
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Fig. 7 Dependence of Figure of merit on SiN layer
thickness wavelength in 400nm



