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(Development of new THz wave emission devices using metamaterial structures)

A EE, &M THE !, Miezel Talara', Valynn Mag-Usara',
e BBl 12 R L, e Gk 2

UREERY SEARA BT v & —
D KB L— Y — BRI

1. IZC®IC

A hu=v 7T~V (THz) WREFET
V1% 1 (Ferro-magnetic) 42 J& & FE %M (Non-magnetic)
RO 2 EEMAEEFFD, LI X 0 B4
B TR LT A BV RN IERENE GBI AL A BRI,
WAL U R—ABNRICLDEBRPIBREIND Z &
ZFIH LT THz &% 4E S 5 (Fig.l 2K), 1~1.6
um HD 7 7 A N— L —HF—E RN & L TR
TE[1], FHEENEE T, KuEEN T TH
LY, TN RERAEFRTE L CHM A
fii 2 TWBD[R2]125, /MBS TV D HARET
VT ORI E T RIZ N2 THz B 4%
BORENFEL 72> TV 5,

AWFZRD BHIE, eI LD A U iARIH L
ToER, N AT T~ (THz) WRAEZ T
(A¥v b=y 7 THzERAESRET) DB TH D,
Z DT DI EIER%E . IS O Kb, B L O0HE
TFRICT T THEECA X ~T ) T AEEEEA
T 52 LI KD BN OBEIZID LA TV D,
T T RSB AT S Z LT, THz B o221
~OFERNROLEB L OFH BT A > OSEETTH
TEMTEAE, FEAXST YT AEEEEAT A
LT, BET LT TN JER A B LT
D, AT YT AEEOILERE AT TORA
ThR A W95 Z L & BIR T,

AT (2018 F-E) DILFEIMFFE T, BitEa)E &
LT Fe %, #EBMEEEELE LTPtEZHWEZAE Y |
0=y 7 THz E34EF T (Fe/Pt FT) DR
PEds X ORhE I BAR A2 EIC >\ CORMEi 21T -
= AAERE (2019 AERE) O HE[REIBFIETIE. BEMEA R

fs optical
pulse B
=)

1

Spin
polarization

THzpulse
Erpat)

Non-
magnetic

7 i
Ferro- —— " Magnetic
metal

magnetic | eld
metal

Fig. 1. Schematic diagram of spintronic THz emission
from a bilayer consisting of ferromagnetic (FM) and
non-magnetic (NM) thin films.
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Table 1. Spintronic THz devices made with Co/Pt
bilayers

Sample No. 1 2 3 4
Co thickness [nm] 10 10 5 5
Pt thickness [nm] 2.5 5 5 5
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Fig. 2. THz emissions from Co(10nm)/ Pt(2.5nm)
(Sample 1) and Co(10nm)/Pt(Snm) (Sample 2) with Si
hyper-hemispherical lens. The pump power was 20 mW.
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Fig. 3. THz emissions from Co(10nm)/Pt(Snm) (Sample
2), Co(5nm)/Pt(Snm) (Sample 3), and Co(5nm)/Pt(Snm)
(Sample 4) without Si hyper-hemispherical lens. The
pump power was 40 mW.
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Fig.4. THz emissions from Fe(2nm)/Pt(3nm) (from Saga
University), Co(5nm)/Pt(5nm) (Sample 3), and
Co(5nm)/Pt(5nm) (Sample 4) without Si

hyper-hemispherical lens. The pump power was 20 mW.
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Fig. 5. Structures designed and fabricated Co(5nm) /
Pt(5nm) spintronic bilayer devices on a fused silica
substrate (thickness 0.5mm). The diabolo structure (D
and @ has a length of 2 mm and the narrowest width is
50 mm and 20 mm, respectively.
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