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Fig 1 Schematic diagram of THz-TDS system
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ARk v £ Oy THz 975 2 3% A1 THz W 0635 ) 3@
AKX RA . hE 3 A, $HhmRKwE Bk
Kk 2z FE I SR K 1 41, 3 HW 4 Kromers-Kronig 5% £&
MIZ5ie, BT SR 8948 b Fil THz 6 1% 04 85 AF 0 WA 06 40 %t 17
B 4 Al g, BRI W £ EREAE 035, 0.53, 0.72, 1 55,
1 75, 1 96 fi1 2. 12 THz AbfFEfEW g, Hod 1 55, 1. 96 il
2. 12 THz &b i Wi 4 g W 5

1.504
1.464
b
E 1.424
£
2
& 1.381
%]
=
1.344
1.30 ! i ‘ |
0.5 1 1.5 2
Frequency/Hz X102

Fig 3 Refractive index spectra of Ractopamine hydrochloride
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Fig 4 Absorption spectra of Ractopamine hydrochloride

22 DFT&BUITEMSH

o3 M 3 ve 22 T I 23 578 T Hz 5 B A e A Wz s e ofe 95
A SCR 5 27 ok PR X A5 M TR B 3 AT 7R,
4, {8 ] Gaussian 03W 2% . % ] Becke-3-Lee-Yang-Parr
(B3LYP) )5 ik, JE#e B 6-31G (d) 3 41 %t 9K 7 36 7 £ 12 i 4%
T LT S5 H BEAT D0 AL o 100 IR AR >R J B3LYP Al 6-31G(d)
BT T R 2 B F IR SR, ORI R &5 R T
HEARBR % . 28 % B 32 B B9 (DFT) 15545 51 (1 3138 Ot 3%
THz-TDS 35 MY 55 56 6 1% B % L sl 5 i .

DFT 3155 45% 2] (9 704> BLg V(5 2 5 . 0 42, 0. 74,
1L 11, 1. 72 fi1 2. 14 THz, H:Ar 0. 74, 1. 72 Fi1 2. 14 THz gk
)08 07 14 S 6 DA T 9 B ' i vl 5 R ) TS T 1. 55
1196 A5 By PSR ICE 0. 35 A 0. 53 THz ¥4 X I Y
AL

B3 FAE THz 3 Be (AR 4R 2 32 2R I T ¥ = 3)
(torsion) . Z 1 & 3 (bending) F1 2% & & 3 ( deforma-
tion) ™1 12T AR YE 12 s BEIE (DFD AT 45 R, AR SCR



602 S eE 56 M

Gaussian View3. 09 #K{4: %) 3€ 78 2 [ e 4> T 14 THz 454 Wz ik
Wk AT T A HE 48 A, 0. 74 THz &b g 1% i 5 C16—C17

C18—C19—C20—C21 FEFEMLL X flih b0 IR3h, IF
WA F R IER S, R 6 iR, 1 72 THz 4b AWl
J7 C13—C15—C16—C21 4% F B 2235 L L X &b v 41 %%
W3, IFW BB T R RS), WK 7 ok, 214 THz
b B Y R C16—C17—C18—C19—C20—C21 A IR F1 C15

C13—CI2—NI11 5 FH %L KRS Cl2 MiE R Cl4 H 33 H
ERLLLY By o R, IR AN TR IR B,
WA 8 . ik =4 THz il B Y3 I A T & F %
P i) B2 T e g A 2

—— cxperimental 212
1.09 -~ DFT calculations
1.96
0.8
=
A 1.55 1.75
E 0.6
2 6 1.72
5 "~
<] 'f\ 2
£ 04- Li /NP
’ ] E
042 074 /S /N / e
og] ST N
4 0.72
0.53
1035
0 r T ) )
0.5 1 1.5 2
Frequency/Hz X102

Fig S Comparison between the calculated and experimental

absorption spectra of Ractopamine hydrochloride

Fig 6 Vibration modes of Ractopamine at
0. 74 THz predicted by DFT

Fig 7 Vibration modes of Ractopamine at

1. 72 THz predicted by DFT
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Terahertz Time-Domain Spectroscopy of Ractopamine Hydrochloride

CHEN Xi-ai"" *, HUANG Ping-jie'* , HOU Di-bo', KANG Xu-sheng', ZHANG Guang-xin', ZHOU Ze-kui'

1. State Key Lab of Industrial Control Technology, Department of Control Science and Engineering, Zhejiang University,
Hangzhou 310027, China

2. School of Mechanical and Electrical Engineering, China Jiliang University, Hangzhou 310018, China

Abstract The terahertz spectra of Ractopamine hydrochloride in the range of 0. 2 to 2. 2 THz was obtained by THz time-domain
spectroscopy, and the absorption and refraction spectra of Ractopamine hydrochloride was got meanwhile. The structure and vi-
brational frequencies of Ractopamine molecule in the THz range were simulated by density functional theory. The difference be-
tween experimental and theoretical results was analyzed. And assisted by Gaussian View3, 09, the origin of the vibrational fre-
quencies was recognized. The results show that besides the intramolecular vibrations, THz absorption of Ractopamine hydro-
chloride originated from the intermolecular hydrogen bond network and Van der Waals force between molecules. This study dem-
onstrated the feasibility of time-domain terahertz spectroscopy for the identification of Ractopamine hydrochloride and provided a

new way for the detection of Ractopamine hydrochloride.
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