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Terahertz time-domain spectroscopy for MCT ceramics

XIONG Zhao-xian, HUANG Jin-bao, XUE Hao, QIU Hong, SONG Chun-xiao
(College of Materials, Xiamen University, Xiamen Fujian 361005, China)

Abstract : Ceramics of MgTi0Os—CaTiOs are prepared via solid-state reaction route. Terahertz
time-domain spectroscopy is adopted to obtain permittivity and absorption coefficient of the samples. It is
found that the best properties for the ceramics sintered at 1 260 °C  for 3 h are displayed with permittivity
of 18.68 and absorption coefficient of 8.52 ecm™ at 1 THz. This kind of ceramics may be suitable for
application of Terahertz devices.
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Fig.1 Terahertz reflection time-domain spectroscopy for
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Fig.3 Terahertz transmission time-domain spectroscopy for
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Fig.5 Terahertz reflection time-domain spectroscopy
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for MCT ceramics with different thicknesses
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Fig.7 Frequency dependence of absorbance for MCT
ceramics at different sintering temperatures
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Fig.2 Terahertz reflection frequency-domain spectroscopy
for MCT ceramics at different sintering temperatures
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Fig.4 Terahertz transmission frequency-domain spectroscopy
for MCT ceramics at different sintering temperatures
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Fig.6 Terahertz reflection frequency-domain spectroscopy
for MCT ceramics with different thicknesses
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Fig.8 Frequency dependence of dielectric constant for
MCT ceramics at different sintering temperatures
&l 8 AR Begs R MCT P 2Bt 5 (4 A RS 33



%5 REJR BB . KFFZZRHIEEIE RE I MCT BE K HFZ& 1R 665

2 HRE5ITiR
2.1 55 5% 1 X BB K KR 2K A IE S O B 2 0

23k AR BE4E 48 (1 220 °Cx3 h,1 240 “Cx3 h,1 260 °Cx3 h,1 280 Cx3 h,1 300 °Cx3 hyke4s sl AL () MCT Fij %
it BRSSOl DL 1, 2 b Rl B R A A DL P 2, fR P A AR R T SRR A A R R R
8o GORRNREE B4 i FE L 7E 0.2 THZz~2.5 THz Bl Bz Ay 8] % #51 #E 7E —60 dB~-120 dB Z [ A5 fk. . BfiE THz 4% (1 7t
fe T A RE A B R R B, AT RE R R R A RO 2% I R 5 A ST A7 0 A 2l A 4 B T AR TR el
AR K 7F 1.6 THz ZATIEAR Rk, 78 2.39 THz 4bik B Kl 120 dB 47 o a4 5 8 i 19 /MR 7 2
P A 0 R 5 1 A %% Ao 3 15 B A S s R T S A UK ZE RS BRI B o BT IGE AT LLE Y, FEAS R4S
T, AR MCT B % 4 00 1) 19 H 37 5 88 B AR CRRe AR 5 BG4l I BE R T, MCT Pl 3 X6 oK i 2% Ui 1 R WA
B8R R Fe, 32 HE IR TR Ry e 45 IR EE 1) T R 2 A A W s B G O T R 4% 4T B 1 HL 1 % T o 3 P T IR I <AL

25k AR B4 45 (1 220 C %3 h,1 240 °Cx3 h,1 260 °Cx3 h,1 280 Cx3 h,1 300 Cx3 h)bE45 ) MCT i % hE i
1 375 S5 I S0 DL TR 3, G I A S UL L 4, fR T A (R BTSRRI L A SRR R R N [ R A
fOFE 5 (0.2 THZ~2.5 THz) K % i i FE 7F —60 dB~-138 dB Z [a]Z5fk . Bl&E THz WRTt ., 4 i 76 JLA FRAEH
S AR WO | T2 SR PR Ry S R 9% TR AR 5 D T A T [T R S0 A 3R B T 5 A T R A P S R AR
W AT Z I, 2% MCT B % M HL S 063, ARG AL 30 7% S 1 RE (0 Wle b, 32 002 X oy AN ) Jit - 2
VA ) 41 2l WS 1R o 645 5 8 o 1 /NI 355 J2 bl - U0 S o 198 O 2% B SO 35 e, il B2 2o AR b AS T R o A K 78
SIEBRI G . IBTEGE T LLE W, BEE B4R R 21k, NIE MCT W & 4800 31 19 #8375 B & A= el s, X %8
J2 DR A A2 i ok AR R B RE 9 8 A 5 1

2.2 BB Xt PR & Kk 2% B 30 5t 1 B RS

251280 °Cx3 h B4 s A By A 5] JE B (0.5 mm,1 mm,2 mm,4 mm) i MCT Fa % ke 5 19 5 5 B 838 0L 18] 5, 284k
A L AR Al AR AT A UL I 6, A A S BT A R R A SRR R A A TR JEE B A (0.2 THz~
2.5 THz) ) [8] 5 $ #E 76 -60 dB~-120 dB Z 8] 254k . B % THz SR T, W Fea 8 Rpyta s, F 22N A
A it V) JE R B, X R 2% Y W A 22 5 T AN (DA AT Ak R A R ) R S, T2 R R R AN T i A R B
W SR B . BT IRGE AT DL, BERE SR AL, ANTR] MCT B % #8000 31 ) H 37 56 B A8 fE R K

2.3 KFZMREMNLERRHE TR

1 0.2 THz~2.5 THz HLECHE 114 . 7R )R BE B 700 19 MCT W 26 B 8 2R BB 5 AL R LI 7, A0 I
B % B a2 om G T 4 A B R, FoP OB BTl ) MCT M B 8 S 0 2 mm+0.1 mm g e b
S R 24 00 K, S8 3 S ) 5K L/ 4 9 5L R /I, AP o T 0 P e W e R HE 7.2 om'~14.4 om”™?
22U A, 2 1220 C X3 h HE5H 1 W e A PRI KO/ 5 R B4 768 39 W 2 1 e 2R S 2 905 40 T 3 T
WK, 4 4 W 5 W R E 1 (0 A, B B L (T G, A e SR R T B O
ST, R BGE RN, TR PRk S P TR AR P KRR, TR, T B
5 S0 0 R A K, 75 B S A R K 2 0 1 R R L 3 81 00

P e 30 B WP W R FLER) B 22 BB 52 ), R 0% 1) 00 Rl s, <) sk
SILWgEiag, mMPREANEmHEZEA . '
£ 0.2 THz~2.5 THz 47 B 7 FEl P9 , AR [ i B B 445 i 0 11y MCT Fig e
B S Y LA R AT R AL O R LK 8, MCT Bl % A Ak 2% 4l Bt £ 185k
R FF R R AR (O 18 Z247), M T34 IR A58 45 % 8 MCT £ 5ok
s, oot e AR AEBE I T (R FERE o 12 15 THZ b, 1y £sl
R AR AL VLR 9, MCT P& % 25 S i 25 iR o 3k 2
HIIR A TH S S B KR W T PR A, b & 1260 Cx3 h B, o
H1 725 S KRy 18.68; TE RS 45 451k 1 280 “Cx3 h i, HL 25 % Hy 18.34, 165
JC DR AT BB S P Ok P 20 0k A I P L R e 4 I TR I, R R B RN 16.0 el 1 1 1 1
SALEER s B IRIE LR, LR, SR AT, P g emperaturel
P g S b R e, ARG R, (MY RES RS S s, P& Fig.9 Relationship between dielectric constant and
A R R S K, T A B BRI £, B M A sintering temperature for MCT ceramics

K9 AR BB A IR R (LG R (1.5 THZ)



666 AMZBMFERFRERFER ¥12%

3 it

BE TR 2% B OGS R 48 (THZ-TDS) M il MgTiOs-CaTiOg Fg & 19 B OB 3%, 75 3 0.2 THz~2.5 THz MRt [
DI R R 25 MR BE 5 & 30K 2% A1 B Wl 2 P i ) L 25 3R I 0 4 YL R 10 T v 7 2 1 R AT S R ek AR AT B AR A
MCT M & BAARRE LA 2 | BUNR A i FE RIS R 40 Be4h 451 1260 °Cx3 h i Wi &5 19 Ak 2% P RE A A
LA RN 18.68, WA %k 8.52 cm™; A M T KB 2% AL & P IR R S ot g0, MG SL IR 45 SRk LB Y 38
Xk,
S % ik

[1] X, K2 E AN E R AR XEFERRSE P OyR ). g%, 2010,26(6):1-6. (ZHENG Xin,LIU Chao.
Development of THz Technology and Its Applications of Radar and Communication System[]J]. J. Microwave, 2010,26(6):1-6.)

[2] FAZ8. B, K2 AN K R IUR B0 BT 540801, e F AR R FH, 2008,23(1):1-4. (WANG Yi-feng, MAO Jing-
xiang. Progress of THz Technology and Its Applications[J]. Application of Optoelectronic Technology, 2008,23(1):1-4.)

(3] Pel o ipe, T I 00 B JUCL A5 RO 2% 2 AR A % S R IR B ) B2 T[], Kb 2 k2 5 L 1 B 2441, 2014,12(3):351-354.
(MIN Bi-bo,ZENG Chang-e,YIN Xin,et al. Application of terahertz techniques in military and space[J]. Journal of Terahertz
Science and Electronic Information Technology, 2014,12(3):351-354.)

[4] Auston D H. Picosecond optoelectronic switching and gating in silicon[J]. Appl. Phys. Lett., 1975,26(3):101-103.

[5] Smith P R. Picosecond optoelectronic switching in GaAs[J]. Appl. Phys. Lett., 1977,30(2):84-86.

[6] Auston D H,Johnson A M,Smith P R,et al. Picosecond optoelectronic detection, sampling, and correlation measurements in
amorphous semiconductors[J]. Appl. Phys. Lett., 1980,37(4):371-373.

[7] Smith P R,Auston D H,Johnson A M,et al. Picosecond photoconductivity in radiation-damaged silicon-on-sapphire films[J].
Appl. Phys. Lett., 1981,38(1):47-50.

[ 8] Timothy D,Richard G,Daniel M. Material parameter estimation with terahertz time-domain spectroscopy[J]. Opt. Soc. Am.
A.,2001,18(2):1562-1571.

[9] Duvillaret L,Garet F,Coutaz J. Highly precise determination of optical constants and sample thickness in terahertz time-domain

spectroscopy[J]. Appl. Opti., 1998,38(2):409-415.

1EE /T
REJE IR (1962-), B, A KEE N, FE&RA990-), B, ITVEAE N, WL, EEMN
Mt #2, FEMNF AR S TG E=viicyy bR L

email:zxxiong@xmu.cn.
B OR(1978-), B, wTAmRMIA, A,
Bz, FENEIEEM RS T rEIE 5.

BB #T(1978-), B, WmHEH AN, WE, FE
MF I ae k5 Ju a5y

REB(1982-), J, maEE A, fit, &
M D RE RS oA CE S



