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Abstract : Broadband transmission terahertz time-domain spectroscopy plays a significant role in research fields such
as material carrier dynamics and fingerprint spectrum identification. Due to the support required for low-dimensional
materials , the transmission characteristics of substrates are crucial in the study of the interaction between terahertz
waves and low-dimensional materials. To investigate the optical properties of different substrate materials in the tera-
hertz range,the terahertz transmission signals of three common substrate materials are tested at first. The refractive in-
dex and absorption coefficient of each material are then calculated within the effective spectral range. The results show

that CVD diamond maintains small-dispersion refractive index and absorption coefficients (less than 10 cm™") in the
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frequency range of 1 THz ~ 18 THz, making it suitable for use in broadband terahertz time-domain systems. While,

fused quartz and magnesium oxide crystals exhibit significant dispersion in the broadband terahertz range ,leading to a

broadening of the transmitted time-domain signals, and they are only suitable for terahertz time-domain spectroscopy

system studies in the low-frequency range (less than 3THz). Thus,the results provide an important reference for re-

search based on broad-spectrum terahertz time-domain spectroscopy.

Keywords: terahertz time-domain spectroscopy; CVD diamond; fused quartz; MgO crystal; dispersion;

transmission characteristics

1 51 &

IMF2Z% (THz waves ) Ab T IE£T 55 2K 2 [8],
PKAE 0.03 ~ 3 mm 4 B T H35 W Fl 10 THz ~ 0. 1
THz) , RFR A 2K, R 2% I A0 7 REHE AR
(1 THz X3 4. 1 meV) , 5 X FHZAH LA 2 %5 LR )
EH L AR L8 A T ARSI 5 X AR AR M T B
A RAFZEE A, TR PR 2 A3 A3 0 R 6 2
TR PRBhRe g, v T RAEVER G . FEERA
WFFEII, B MR 2% I SO B & B AR, Ak
ARz M T8 5 3l U BER SRR
TR IGIRUA FIHE L 1) PRV 1 0 B 285 A 722 S5 I 5T
rp 8 ek 2% B 4 % 3% ( Terahertz Time-Domain
Spectroscopy , THz-TDS ) £ A, & 5 T PRIFOE YK
R A F A T AR . 7 A R B 3
TG RE | e IR AN A SUSF B 1A s BRI R
FLHG HOGRAE DGHL R E & R AR N 25 Sl
FEAR RSG5 o 28 525 B TR R b 25 T
LhAG o3 B A EAE T30 ( Air Biased Coherent Detec-
tion, ABCD) 1] L 3 B KR 25 DB

TR 2% -5 AR AE A B AR TR R 58 b, 1
AT BRI B SCPE AR AT B B 538 1A IR
EIFRERISE . AN, HY TR 2% P R K 23 - 1Y
TR, DROBR 2% IR SR 15 o T SR TR PR T
Ve, BT AR 8 B bR o bR -y e o
BEAS R (T 1) 4Rk A 325 S A A 00 T M) P A 2 I
BOGTEIT FOE 5 R LE R B BLAE A B 58+ 20 %
B ST RLETR SR AU TR EORE S 0 s
AR TR T Dl B R 2% I SO 3% 2R G L 1Y)
CVD SN JE A SR AL BERT IR (2 1) BRI
JETWTSE . SRR, s il A0 S0 AR A B i 4 1) R
Mo 25375 S5 A5 5 0 9 3 ) I 3o 9 AR A i 1 WA S AR
F, T CVD 4 WA 72BN 70 F N 2R 30 s A/ (8,
UL & O ATE PSP N Y AR S I e
AR B FORRH PR R A R L 5%

2 KEBEREMR
2.1 ZhiE

SEHR TR RGN B ERE RS B TR
2N OGS R G, TAERh & S, HOGR
)7~ 2 AN S 23l g I 1 (a) #1(b) Bz, 38
EDGIEYI LA W 2R 77 1Y Solstice Ace JBUK #4577 £E 1Y)
0.6 mJ,35 fs,1 kHz fJ 800 nm JHGIKIR &1t 1R
300 em [P &S JREEEDN 0. 1 mm Y BBO J5 R4
FAAPH R FHRE IR 2 em 2241555
A2z, 800 nm O HL B A I A U A5 B TR
£ 400 nm OGP SR Az WS LI, T S R
ERINZAELT IR N T3 S N Y3 2
eI B R S e St 1 R 0.5 mm R
RELAE F F LAUE R 800 nm F1 400 nm O, FlJ5 7 28
5 A B A T R AR B A b B S
KR 2505 5 23 5 = U B e vy i s R S
REFAREOL— B A 3 KV 323 8 1)
ABCD PRI A% v, 28 Hy R 2% 985 7™ A= 3 e 110 306 5 2
7 400 nm (R EEAMIEAE SO B O Ak
% ( Avalanche Photodiode, APD ) i 5% 2 48 GE 5 1
SRIE . IZERAN AT T B EE TE L T ORR 2% L 3 ik
JE AR S RIORATE S Al T 1 2 S IR 2k (32 [ Ne-
wport 23 H] AP BLS Jy TLS — BPP i SEIR £k ) 42 1]
IR 255 RAE G Y I 4, Pl I S 30 2% I 19 A
TR, 25 HON R SR OGIE Bl 0.5 THz ~ 30
THz' ', ph 6 B o s BELAE A 78 18 THz 75 -1
g 2R G Bl A5 T R AR G A Y I Be R 1 THz ~
18 THz,

22 B &

S5 i AR i 24 285 XU G A0 B TR R
NIRRT B, 10 mm x 10 mm x 1 mm, % fk
AR, 10 mm x 10 mm x 0.5 mm, CVD 4 NIl 7,
10 mm x 10 mm x 0.5 mm, FH X T2 A& iR
B ABZZA S IT 10 B AR 001 ] ] b ik = A



Bt 5 44 No.9 2024 s I P ks

TS AR ST bR 2% 2 S P E T 5

1457

FRE AR OBR 25 R AR GE A et 1 i 32
FEARAER BT IR o 7ERBR 2% B BE, J& Rl A1 S T4
PR iR B T AR e RO TS P RO R BB, T

R B AR B WA o s S B, H R D fil
TS Bl KA CVD 4 ILA R IV T
TG, A R 2% U 14 7 FH A 32 i T

Input laser
35 £5,800 nm,1 kHz

0.6mJ | Beam splitter <= [ cns
Lens Plasma
N =

—
—
BBO o / Sample Filter
Si filter
holder

'S

Parabolic mirror

Electrodes APD

(a) R

(b) ST

B BT A B TR R B 25 I Ot R &t

Fig. 1 Air-plasma based terahertz time-domain spectroscopy system
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Fig. 2 The terahertz signal of CVD diamond
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Fig. 3 Refractive index and absorption coefficient of CVD diamond
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Fig. 4 Terahertz signal ,refractive index,and absorption coefficient of fused quartz
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