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Modeling of THz Frequency Spectrum via Optical Rectification in THz
Time Domain Spectroscopy
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Abstract In recent years, gradually increasing interest has been directed to the use of terahertz technology in
nondestructive testing and non-invasive measurements, and terahertz time domain spectroscopy (THz-TDS) has
become a key technology in such applications. This paper deals with the terahertz pulse generation from cadmium
telluride via optical rectification process of femto-second infrared laser pulses. The measured terahertz spectrum is
compared with the result of model calculation based on space-time domain nonlinear Maxwell equations for
coherent frequency mixing process. The propagation process of terahertz and infra-red pulses in the material as well
as the surface interference and free space diffraction effects are also considered. The experimental results are in
good agreements with the calculated spectrum.
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Fig. 1 Schematic diagram of the model calculation
{a) optical pulse absorption in electro~optic
crystal (b) THz pulse absorption in
electro-optic crystal (¢) diffraction and (d)

Fabry-Perot effect

power densitye 1~2 GWem® AHAZZ UH—% 7st
B2 &7 doluA Hol dA &
AREFFATED 0 vA "ok 71]’401]
FAFY € B =29 Bddd o 2
dlojx Hxzte] RHgg dyPHez ézéﬁ‘}o%
fitinge Sho.=M Lohligith Fig 2= = ghd
FuEE [16]MREH & AFFF AsE 2ol
yHehd Zejszo)t.

2% B2 o)A ZHAF n, TAHE H
Havte] FHASF n, HEE|lE2 Ha

4o FF A agy, YA RS AEH [1617)
=

1r

FdellelEl9} vwdle Lfelth (a)w Bl HA
71 AAel g% FoamsA g 1goln
(b= dd Ad7tA ugg ageoict FuEd
Plads o] A=Az n#=d

HZ E371A T aHo|H (
ojth. A3 ueo|Ele}t At Ayt FER

[e]
% @ % ok

s linear absorption

L u n
" . coefficient

T e u « fitting value
£ .
E .

E

& as

£

e

Prd n

E 1 ]

4 * n

e

g .

a [ ]

< 1

T T T T T T
05 036 alg 680 (39 084 626

Wave length (um)

Fig. 2 Linear absorption coefficients and the fitting
value from experiments. The fitting value is
much low  than Linear  absorption

coefficients due to saturable absorption
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Fig. 3 Model of 400 pm CdTe case and
experiment data. Calculation considering (a)
absorption effect only (b) absorption and
diffraction effects (c) absorption, diffraction
and Fabry-Perot effects (d) experimental
result
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