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Abstract; The methods to generate the terahertz wave by optical rectification, photoconductive antennas, air
plasmas and parametric generators are described in detail, then how to detect the terahertz wave by electro-
optic sampling, photoconductive antennas and air plasmas are introduced as well. The terahertz time-domain
spectroscopy and the asynchronous electro-optic sampling technique are also described. Furthermore, the
applications of the terahertz technology to research fields, especially to the detection and identification of drugs
are discussed. A terahertz spectrum database includes 38 kinds of drugs with a purity more than 99% is

established. Moreover, the Artificial Neural Network (ANN) and a support vector machine are used to identify
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drugs automatically and the experimental methods and related theory are proposed to determine the purity and
effective ingredients of drugs. By using a Gaussian software, individual species of drugs such as methyl-phenyl
ammonia( MA) , ketamine and heroin are conducted by spectral analysis, which provides a basis for imple-
menting the drug inspection in laboratories. Finally, this paper reviews the developments of the terahertz tech-
nology briefly.
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of drugs
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Fig.1 Schematic diagram of photoconductive antenna
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Fig.2 Terahertz pulse generated in air plasma

e B NI T 58 S B TR A THY
ki 4 e 23 A P I = I AR MO (B 2
SHPRAET Qo+ Qy,) -0 - o = O, TR
iR, HALE A By, o x B, (1) E, (1)
cos( ) K ik, It HN W =Mkt Rk it 0 5
Xewd SHAGT S, P2 1 THy H835 RLE « )7 Tl A 4%
i, RRIRE.

25— R 2 A TH ik i BF 2 %
T T THz ko i S2 3 B, % 30 A 1Y
THz ik WA 1532 10 7 Tl A L AR 45 1 43t
5 HASCT A B RIIE W], 2008 4F 6 J1, Aurélien
Houard "' 2 A48 ) T 7528 0% 4 THz ik vh i) 52
Bt A, TR0 2 E BBO S A & A
5T, ARSI R 28 4 B TR 4% 1) S e o K60
WA, P A 1) THz Jik w7 5 SE45005 991 1 1 1)
y il AL A BRI TH 434k, SEBR [R5
AT =Bk x ) +x ) T STk



212 o E A 5 N DB

LR

2.4 BERGH|FENEFIFAR THz i

BRIk & A THz 5858 5 — Pl
ST Z RN —F R . THz i iE
WA THz %+ k4 28 ( Terahertz-wave Parametric
Generator, TPG ) 1 THz % & ¥ ¥ #% ( Terahertz-
wave Parametric Oscillator, TPO) PiFl, — 3% 2 [A] /Y
XIAET TPO AR, T TPG AT XA Y e 451
451, THz 2 I8 B AR & AR AR R 4 208,
HES TR oy T/ AL CAE AT 5 8 T H4E AH
THESF, I HLRBE SC BB Ty a7
T e 1B 5 1 4 [ 2 THz B 5TR

THz Z: 5 Y5 ) A 50001 B 1) AR A
RS THz (1) 2 5 k35 MUK 1Y, & —Fh 5
WA FAHR DG ES B . A REOEH
AR A, SRR TR B R A
MG A OG- AR A, IR A 1o itk
B 1 1A 502 & WO, B2 Ok A5 1 IO
ARG THz 5, 783X AN BRI 65
B =R v R, P, B RO
WA (THz ) =& Z A 23 & A AR 5 i A B4
Mo

2008 4£, Koji Suizu"*' 25 A F| f] KTP-OPO ( 3L
P Kt KTP 5622 il gt ) 77 A 10 W i

532 nm, 15 ns, 50 Hz
1250~1500 nm, 1 m]

(=] H: i EEE /=100 mm
« FRRGESL 2r=3 mm

o

o

\w

)

;o 2 ‘mﬁ ) L

FERIBHL 2r=5 mm
W L "
C ¥ Siguntt

K3 SR SR ] P ) THz B A
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melric generator
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Fig.4 Schematic diagram of electro-optic sampling
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Fig.5 Generation and detection of THz in air plasma
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Fig. 12 Three drug images in seven frequencices
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Fig. 13 THz rapid screening system
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Fig. 15 Schematic diagram of terahertz impulse radar
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