%45 %% 11 49 ik A2 2016 4 11 A
Vol.45 No.11 Infrared and Laser Engineering Nov. 2016

K 24 B 3303t T 2R e A X A N B 9 b 3

PG 0 - = S ) SO
(BHEEHRH T E R T, LT 100854)

i E: AMNZTAMEZEBRAERANZRAAGHRYRS;H, AH TG EMNE B AR RT,HFe 5
REHBR =Z%rw LA T ek, 53 KM RE KM E I HIEF T RE LA 6 RS
K, MM WERITHREOZHFTRTEE, @idREEA 6w &SR, A T NS 65
REB@mET @ L, BGRESFEMAZIHOHR , MEANRE TG LGRS A EE—TEARA
BEEDNAE, EFRGAHEBRERFTTNE, SRETTARLARIFOLME,

KEIE. KMEEBokE; #HE; BB, BMAEWA

MESES, TN29O  X#EEEM; A DOI: 10.3788/IRLA201645.1125003

Quiet zone measurements and data processing

of THz-TDS experiment system
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(Science and Technology on Electromagnetic Scattering Laboratory, Beijing 100854, China)

Abstract: The quiet zone of terahertz time-domain spectroscopy experiment system was measured, which
was very important for targets measurements. Experimental data had been processed with software
packages of MATLAB and Origin respectively and corresponding fitting curves were gotten as a result.
Relative to the travelling direction of electromagnetic wave, different fitting formulas including Gaussian
were found describing the electric field intensity distribution very well in the cross section of the quiet
zone transversely and vertically. However, there was fluctuation in quiet zone longitudinally. Additionally,
the linear relationship between peak scattered electric field and metal sphere diameter was studied with
this experiments.
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Fig.1 Schematic diagram of THz—TDS experiment system setup
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Fig.2 Schematic diagram of orientation in quiet zone
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Fig.3 Terahertz waveform in time domain

Electric field/a.u.

-45

Amplitude/dB
L4
klll N

|
o0
W

|
o
W

T

300G 900G 1.5T 2.1T 27T
Frequency/Hz

KEWN T RE
Fig.4 Amplitude spectrum of THz

T T 43 5 2K I MATLAB | Origin 54 X I 75 119
B AT b B
2.1 MATLAB &34 %

MATLAB Y cftool T.E.4f 23t T %/ — e i
AR ILA LA 25 R G 1 T A A0 SSE(iR
2277 M) R—square (LG 00, B4 IT 1, U5 45
i 4 ) . Adjusted R—square (f lt R—square, 5Bk T H
AR iU 2 ) (RMSE(H 5 iR 22 ) . 6 B il
i KAEAE R LA A R T,

XM m G RmE 5 fE 1 P,

2.5X107 e s .
= i i i i i
< H H H H H
T 2.0x107 e ) S
) : : ‘ : ;
b= ] i ! ]
g L5x107 g sy
3 é é | = i
° e i : ! i
a 1.0X107 oo —
[ . . H i i
15 H H e H H
] ] ] : i ]
0.5%107° [ pfl----memeo Freeeenennean
i i i i hd
-4 -2 0 2 4
Range/cm

Bl 5 X s 1 2 A A
Fig.5 Polynomial fitting of the X axis
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Fig.6 Intensity of the electric field along the Y axis using MATLAB
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Fig.7 Curve fitting of polynomial distribution along the Z axis
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