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Abstract: In order to study transient terahertz radiation from layered ZrTes (zirconium
pentatelluride) excited by femtosecond pulses, terahertz time domain system was used to test and
analyze the terahertz emission. By analyzing the relationship between terahertz electric field of
layered ZrTes and intensity/polarization of femtosecond laser pulse, it was obtained that the main
mechanism of terahertz radiation generation by layered ZrTes. At the same time, the terahertz
radiation intensity of layered ZrTes and intrinsic GaAs (gallium arsenide) under the same pumping
conditions was also compared. Studies have shown that the layered ZrTes has narrow band gap
structure, shallow absorption depth, larger residual energy of photogenerated electrons and higher
carrier mobility, which has better performance than traditional semiconductors in terms of terahertz
generation. The experimental research provides a reference for the discovery of efficient and highly

integrated terahertz radiation sources.
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Fig. 1 Experimental setup of terahertz time domain reflectance system



© 54 . ot

543 %

RS L, 7R RBRZZ K v FH — X 2 il
PG T R AETEIRIND G R4 (PCA-D) I,

HARERERNE, RN ZE R TTcE T
—ANBHFSFR AR T K b R RO AR, A
YT AU IEIRPS T RU R & VAN R T Y 4
LA QUIEZY NN BTSN = SR 3= -$viti )
Lens2(f=8 mm) REFNH FRL I, k™
A A R ERGR R RBR L R E R iz B,
FEATELTE, BT RSB ORA R AE, 152
KRG EOCIEE B o ARG T If Ak A
(HWP), lid Bes%F 3 7 (HWP) 3815 A D I
PRA, U TRE AN 0, 4 o S 0°HF, ZEIH
HeRAEIRIRIRES . LA 45°(E 1 H a /1)
NSRRGSR, RS 5 T AR k2% i, i
R T 2% 52 1) i 41 PR 285 D0 3 38 Al 2% 2 M A1
(WGP)Fill .

2 SFEEHER

TE S IG PR BT A (20.8+1) °C,  AH XV B
H25.6% M SAE T, R 1 BTR A S0 R
XAAE GaAs FHZAR ZrTes B A 2% 55 5 e P b
ik, B, WWZEAR ZeTes TEOEHUL T A4
) RBR2EHR ST, T 2R ZeTes FE A H /N,
HCH HMEE TERERNIE s SRS, R AERIIRTEE
WOR T BRI, anlEl 2 s, BERDIR
TR A &G, WEIGHAZER
ZrTes IR HBRZZ I ET, HEBR AT RSk X R 2%
R TTER, B0 A bR 2% L ok A )2
R ZrTes.

CA MR R, PRI AE Kb2& fRiTi
AR AR . RTAELY . photo-
Dember 20 % SEHBRESAREN GaAs'
InP A5 7 A R 2% 5 5 1 R B AL ok Sk R
HFER RN . T 2oRBE S FAb Y “%F
LB, SRR S, PR e R AR
RZ UERTE: SRR A SHEOEE T he &
KB HABRRT, SeFaml, rmARF2X
XF, EATEE RN E SIS T, R
FI EL I AR R A AL HL I, AT AR Kb
RS R T R

{E/(a.u.)

]

I} 18] /ps
B 2 SifBIR ZrTes F=4 Kk 2% 58 5 B B &

Fig.2 Time domain of terahertz radiation generated by

Si and layered ZrTes
Jari = NepEs « Iphoton (1

A NEEERT; e HHETFHAT; o BT
B3 EHREFERT; Lpoon WHHIGHR o £
(107 VSRS E RN ) i v NS | WA =% 8/ A S8 i i b
SRAE L, RIORBRGZ 5 M SR e .
F InAs”". InSb™. GaSb® & %= B A K}
photo-Dember &5 i 4z He R 181 7 Az K5 4% 8 S5 119
FEHLH] . photo-DemberR i /48, YEIl & 1)
25 O R T A L SR TH Y T R U B R
25 PO R 22 7 S BT P ER ey
o N PRS0 N 2 o E iy SVACT E 13

oON
Jaif = NepEg o Nﬁ o Ighoton (2)

K. Z W EFEMREA T M ;3 Eq R photo-
Dember 137, HH Eq 55042 2050 % BEAL AL
IEH, THOR I S A A ADG A 3 T
B LB, R IE H T 2RI TR A

AT S, A5 ) Kb 2% L M R B 2R T T
RAAMMRB R, WA GaAs fl R
ZrTes P2 e R ZESRETHLER . J2AR ZrTes P2 A2 1Y
R 2% 8 5 A D R A S R A 3(a) BT,
SRR (85O £F6 K #E . H photo-Dember
SN B R A B S (2) nT s, PUECHR R
FRMIRNE T, BIRHZZ S IE T A
T J . B, GEB] photo-Dember&f b & J2
AR ZeTes ;7 KR 2E T A BN Z —, A&
fiE: GaAs Kk F 5 FE I T 28 56 3R 1 S 3 4t
(FHO LR BIA RF. RAEFER 5]



JASCHE, S ZrTesH R 2Z BT © 55

%6 1
45| ZrTes PIAEHE )
=
<
= ZiTe; SCHEH ‘
g3m
&
I
g * GaAs SRR
by 15+
X é
GaAs TAHE
0 10 20 30 40 50 60
TR /mW
(2) KBFZEH I SRR K FR
6 F
3t
g 0
im
o
=3 GaAs
-6t ZrTes
= 0 2 4
Hif ] /ps
(b) VI 6.5 mW A&
20+

{Ei/(a.u.)

W

I a]/ps
(c) IR 55 mW &k

B3 ARRHEINETAHIE GaAs FFEK ZrTes B
Kihag g
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