Vol. 41 No. 2

41 2
2021 2 PHYSICS EXPERIMENTATION Feb. ,2021
:1005-4642(2021)02-0009-07
|
\F]-_ ”
]{:E a.b a,b a,b a,b
9 9 9
'_ﬁé%‘é,"@"ﬂﬁ‘ a.b a.b a.b a.b a.b
’ ’ ’ ’
( ( ) a ;b.
. 102249)
s 3D
- - (ABS) . s
10433 (A DOI:10. 19655/j. cnki. 1005-4642, 2021. 02. 002
0.1~10 THz ,
b b
N N ’ A b
b N b
A b Y b
[1-4]
b
b
D) 3D
. - - (ABS)
b ’
9
9 b
b b
s . . 3D
b b b
’
[5-6]
[7] 1
[8] . 9] s [10] .
[11]
b ’
.Fabry-Perot s ,
:2020-09-21; :2020-11-18
(1992—)>, . ( ) s s

. E-mial: miaoxy@ cup. edu. cn

(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



10 41
H ()™ =
e Ean(@) 1 @) @) e
Y E(w) [ (@) F i (0) )
d[ Am (@) — 70 (@) ] hen
exp | —j L& b wc Mo lw « FP(w) friib
(D b
ad ,ﬁ()(w) ﬁsﬂm ((U) 1
LX)
9FP(CU) .\, ’
Fabry-Perot ) H(w)
) , i )74770 (@) (w) cos ¥ cos (y—f)
w) =2 & .
PGy =101 (1) [ (@) cos B+t m(w) cos V]
. ol am () —dio (w) ]
: exp { j
< ¢
[ (@) cOs O+ 71, (w)cos (y—pR) ]
977‘8’7_39(9
1 , ,  Snell
s , SIN Y= Nymsin B,
(15173 sin 0= ng,sin (y—p).
[
d s
= d
cos (y—pB°
T () = N (@) — k()
(2), H(w) H(w) =
(a) p(w)exp [*]gp(w)]a
(o) = 47 m (w) cos ¥ cos (y—p) ox _ wlk(w) (3)
e [cos Bt am (@) cos ¥ [ Aum (w)cos O+ cos (y—p) ] P { c }’
_w o 471w (w) cos ¥ cos (y—P)
plw) c Lrm (@)l d ] Farg [ cos Bt 7lum (@) cos ¥ [ um (w) cos O+ cos (y—p) | } ’ “
p(w) 90((,0) ) ~ 1)
’ n(w) N
k(w) alw). ,
’ o fis-21]
(2)~(4) s , ,

(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved.

http:// www.cnki.net



: : 11
, (3)~ ()
’ b
n=nTike n o 1.0~3.0.
2 k:O 025 d:l. 900 mm,
0.8 THZ, OO’\/]_OO’
’ Y
)
0.514 5
R ;Z}'S 05140
n=1.4 )
L 3 05135}
. n=1.8 w
0.503 5 w18
22 05130}
n=2.4
0.4770 n=2.6
i n=2.8 ) , , .
5 S50 0.5125 0 : : .
% i - ¥(®)
(b) 7=1.4-0.02j
04505
0.444 6 -
04— el
—/’/ g Cerol
/ _‘6-
0.3975 04407 t
' ’ ‘ ’ & = 04394 ¢
y(?) ‘ . | :
_ . - ; :
(a) #=n—0.02j
Y(°)
(c) n=2.4-0.02j
2
olw) n =
1.4—0.02; ,
sn=2.4—0.025 ]62180-{3&3%
’ , n— _L
I~z oCw) 16.138 5 n=1.506
- g n=1.504
5 7’1—2 3 N 3—§~ 16,059 01 /
p(w) ’ ® ’y
15979 5} F
’ n=1.500 0.0818
it 3
15.900 0 F
3 (0°~10%) . | ' . | |
| o " ¥(°)
| | (A=n—0.02))
,n=1.500,

(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved.

http://www.cnki.n

et



12 41
1.504,1. 508 . . s
0.081 8 rad,0.082 9 rad,0. 084 0 rad, ;
0.8 THz , n=1.5,
k:O. 02, ’
, 4
3
0.508 5
1.900 mm
0.507 0f 1.905 0.001 7 5 ) 22~25C,
e
1.910:;;11\\\\ 3200~36%,
E
£ B3B3 o1 ma, ’ '
1.920 mm '
0'5M0016\ , 2
'_Ll 0
RS — % 5 & 10 ’ ’
v(°) .
(a) ’
lﬁ.lS?S-T —— ;
A2 i e S 2 A2 i Fe |l B
0.0827 920 mm
16.100 0 i
1.915 mm
=
g 16.042 5+ 1.910 mm /
159850 3
15927 5+
bIUEYITOR: ) BB , o i
(b
4 (1.900~1. 920 mm) 5
3D 2
4 0° - - (ABS)
1. 900 mm 1. 920 mm, ABS1 8. 8%,
0.507 9 0.504 5, 15. 920 6 rad 5.300 mm; ABS2
16. 087 5 rad, s 2.2°, 5.200 mm.
2 ABS y
s 6

(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



) , 13
0.02} —5H
——ABSI S0r
——ABS2
0.01} 407
2 g 30t
! s — ABSI
V? W 20 — ABS2
---- Kl ABSI
ool 10 - - BijlABS2
= 5 = = 02 0.4 0.6 0.8 1.0
s Iz
(a) (@)
1.6
=
3
—ABSI
——ABS2
----- HifLABS1
L3t - - i ABS2
04 0.6 0.8 1.0
fITHz
fTTHz
(b
D)
6 0.04
’ 0.03}
ABS1 ABS2 s ~
, ABS1
0.02f —— ABS2
ABS2, e HELABS1
- - - il ABS2
’ 0.01 L= : '
0.4 0.6 0.8 1.0
0.1~1.0 THz ABS?2 fTHz
ABS1, s
(o)
1 600
’ ' 1200}
. e
800
ABSI1 ABS2 0.4~ — ABSI
: ——ABS2
1 THz 400f-—— - HijlABSI1
; . . . - - “HLlABS2
b (o 0.4 0.6 0.8 1.0
a
fITHz
, ABS2 ABS1,
d
R 0.6 THz @
o6 TH 7 ABSI  ABS?2
. 0. z
ABS1 ABS2 0.018 4 rad.

(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved.

http://www.cnki.net



41

14
2)
, 7(b) ,
ABS1 ABS2
3)
, 0.4~1.0THz ABS1 ABS2
. ABSI1
ABS2 , 0.7 THz ABSI
ABS2 0.039 5
0.028 6, 0.0381 0.028 0,
4) 7(d) s
» ABS1
ABS2, 0.7 THz ABSI ABS2
295.
ABSI1 ABS2 N
, 3D

[1] Zhan H L, Chen M X, Zhao K, et al. The mecha-

2]

(3]

(4]

(7]

[8]

[9]

[10]

[11]

(12]

nism of the terahertz spectroscopy for oil shale de-
tection [J]. Energy, 2018,161:46-51.
Du S Q, Li H, Xie L, et al. Vibrational frequencies
of anti-diabetic drug studied by terahertz time-do-
main spectroscopy [ J]. Applied Physics Letters,
2012,100(14) :1592.
[Jl ,
2016,14(1) :26-30.
[Jl.
,2018,38(11):3638-3644.
Duvillare T L, Garet F, Coutaz J] L. A reliable
method for extraction of material parameters in tera-
hertz time-domain spectroscopy [ J]. IEEE Journal
of Selected Topics in Quantum Electronics, 2002,2
(3):739-746.
Withayachumnankul W, Ferguson B, Rainsford T,
et al. Simple material parameter estimation via tera-
hertz time-domain spectroscopy [ J]. Electronics
Letters, 2005,41(14) :800-801.
Dorney T D, Baraniuk R G, Mittleman D M. Mate-
rial parameter estimation with terahertz time-domain
spectroscopy [J]. Journal of the Optical Society of
America A ,2001,18(7):1562-1571.
Ahmed O S, Swillam M A, Bakr M H, et al. Effi-
cient optimization approach for accurate parameter
extraction with terahertz time-domain spectroscopy
[J]. Journal of Lightwave Technology, 2010, 28
(11).1685-1692.
Scheller M, Jansen C, Koch M. Analyzing sub-100-
pm samples with transmission terahertz time domain
spectroscopy [ J]. Optics Communications, 2009,
282(7):1304-1306.
Jin B B, Zhang C H, Shen X F, et al. Extraction
of material parameters of a bi-layer structure using
terahertz time-domain spectroscopy [J]. Science
China-Information Sciences, 2014,57:1-10.
Zhang DD, Ren ] J, Li L J, et al. Terahertz time-
domain spectroscopy method for optical parameter
extraction of plastic materials [J]. Journal of Ter-
ahertz Science and Electronic Information Technol-
ogy, 2017,15(6):916-920.
Yang F, Liu L P, Song M ], et al. Uncertainty in
terahertz time-domain spectroscopy measurement
of liquids [J]. Journal of Infrared, Millimeter, and
Terahertz Waves, 2017,38(2) :229-247.



2 s 15
[13] LiZ, Zhang C H, Zhao X Y, et al. THz absorp- [T
tion coefficient spectrum algorithm based on accu- ,2018,38(11):3379-3384.
rate estimation of sample thickness [ ]J]. Spectros- [18] s .
copy and Spectral Analysis, 2012, 32 (4): 1043~ L1l s
1046. 2018,16(1) :43-50.
[14] , . L1l [19] , , . THz
,2010,39(7) :1185-1188. TDS [Jl. ,2019,40
[15] Miao X Y., Zhan H L, Zhao K, et al. Oil yield (3):382-388.
characterization by anisotropy in optical parameters [20] s s .o
of the oil shale[]J]. Energy & Fuels, 2016, 30 3D [1].
(12):10365-10370. ,2018,16(2) :218-222.
[16] , , . [21] , ; ,
(. ,2015,44 Il
(6):1827-1831. ,2016,36(11):3449-3454.
[17] , , ,

(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved.

Influence of tilt angle on the terahertz spectra of flake samples

YANG Qi*", QIN Fan-kai*”, MENG Zhao-hui**, YANG Ytqin*", CHEN Ru*",
LI Chao*", ZHAN Hong-lei**, MIAO Xin-yang*", ZHAO Kun*"
(a. College of New Energy and Materials; b. Key Laboratory of Oil and Gas Terahertz
Spectroscopy and Photoelectric Detection, Petroleum and Chemical Industry Federation,
China University of Petroleum, Beijing 102249, China)

Abstract: A terahertz transfer function model for wedge-shaped sample was established, and the
theoretical simulation was carried out. Acrylonitrile butadiene styrene copolymer (ABS) samples with
different tilt angles made by 3D printer were used for experiment analysis. The influence of wedge-
shaped sample on terahertz time-domain spectra was investigated, the amplitude and phase of terahertz
wave transmittance were obtained, and the optical parameters of wedge-shaped sample were modified.
The calculated results showed that the experimental results of phase and optical parameters were in a-
greement with the theoretical values.
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