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Terahertz back scattering intensity is a very important index to represent the scattering ability of targets
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Firstly, the feasibility of 2.52 THz back scattering properties measurement system is proved by the
and the signal-to-noise ratio of the system is measured
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The experiment results show that the measured maximum dynamic range is
lasti

The relative back
290.1350; 120.5820; 120.6660

scattering intensities of rectangular milling and sand blasting aluminum plate with six kinds of sizes are measured in
32.25 dB, back scattering intensity difference between sand blasting aluminum plate with different sizes is more
obvious than that between milling aluminum plate

the average errors of milling and sand blasting aluminum plates
scattering measurement roughncss

¢
B AR IR Z 8] T2 D,

EE
E-mail

T 2T ARANE Ry — A 24 B 5T N 25 3T B84 2L R0 [ N A& SR 55 () B R A H R 2% 05 1)
0.3,0.5,1 THz fJl & REX KN 15 mm B4 8 AT 7 525 [ iz Y 3624k 3 30 mm
Wi BHEE: 2017-06-22; WRIfEMFRBEI: 2017-08-09

FIIT S A 22 J5 1] 80 I 2 4 A 5 A0 45 AN ] T AR A s v A R & 2%
B AR B AR 535020 3 mm Al 6.36 mm; SR 45 R SR ESE R LEY &

E-mail;

VRO 4 LEAAL  FL e, b v 2 A0 A B A A D7 A [0 2 Bk R S50 5 e IR S A TR L IR
SFHY L MeGowan S5 ) K 22 I 30O 35 28 90 0F 199 A 1A R 47

TR ZRGEWEKIEFE R 0.2~1.4 THz,
N . Jansen 2 F H
hit_fanchangkun(@qq.com
S & 9 -

BRI (1992—) , 55 B AF 5 2 32 20 DA S RO 2% 150 e 0 2 Dy T A A
1iqi2013 @ hit.edu.cn Gl {5 BE

FHA 53 531
)

ZERF(1963—) , &, 1 BUR , N FRHOG T I8 KOR R 2% 8 07 T I BEST .

YN

1214001-1



H = # ot

& JBAREAT T 05 EAT5 . TSN X BRI B ARTE B 218k L A 2% 55 A [ 15 BE 114 7 38 HC T AT T 4R
W 2 Jm ORI R 5 48 4R 3 o DR 4 1 19 206.2 GHz I i 28 G0 %) B HURS 55 ~F AR gk A7 1 D &, (R Al B2 K
3 mm, WSy 0°~12° F L K 1707, 98 2 3 A5 T OO 2% I SO 3% 2R e % Ol 1 RO R (B A 4
4 P K TR T EAT RIS . S IR 2 K P R S8 % R T CO, OBz UM BOL & 58 il T KL g 45
75 BT B AR S g R NITAEY Y R ER = A REP OGRS R Y 0.1~1.3 THz 5655 i 5 K 2% 7 ik
RGN T 2% P AERIRY AL TS i A B RN F-22 KRR SR AL A

AU B35 E TR 2.52 THz (09 HARHBON Rk I R 40 9F FIAZ R GE A 7 A [FHURE 2 (1.6
3.2,6.3,12.5 pm) FIAR[E R} (40 mm X 40 mm,45 mm X 45 mm) B98I0 T4 5 M 5 S22 S 2 0, A1
[vi) JRUST A [ HEL S B8 5 0 1% i o) #0050 5 B e R (B 728 AR AR /DN | 5 L 2 5 O, I 1o IS i B D v T R, R 6
A HRA B

HRIT S 78 A AT B XA R KRS B2 BE AT b T AR AR Y 2.52 THz Jim 1] HCR 4 24 D0 5 O e k5, iy HL
T AR ) {EL i B A [) A9 A A9 1) 30 AR P 0 8 R AT SCHR M . PRI, AS PRSI R 2 45 A 8 9 2,52 THz
J ] S R R G LA AR R 2 S8 T Y 4 RRORLRS BE L6 B RS R SR AR AT I i R T —
YR R G R P ATYE B e R A HE H AR BEAT I, 53 Ah L RN AR ST 0 AF MR L R AT T I A

2 e RFENGH

2.52 THz J5 [ HCP R R e B 1 iRt fE S 368 TAEMI Rl 2.52 THz % SIFIR-50 #%
JCAE R KBE2ZO6CIR . SR E M B KR RS A B8 20 ) 100 mm, H AR CT) 8O 11 85 4l 9l 1 45 P5
R B0 SRR 28 L B B0 R AR R EEE . B TR P4 E HARIE B AN 1200 mm, BRI
Y (CTJE R T ARG 28 i 1 Zh 3605 Sl AN 35 50 R X 45 SR 52w . fh TS0 56 oh S T BE 98 4 0% 32k
Jo M BURAE 5 b R GE A GBS R B 14 e A 20k 6.5°, T 5 S T A 0kt iy WG O 4 el ) 5 S
B iR B AR PRS2 2 shoF B L 2 W e KR e R 0% BRI, AR R SR AR 1 R R = S5 S H AR
BRI 6.5° I F 25 5 . R R HR I 250045 H A A 't B 359 (8 FBR ME IR 22 3 518 35 mV Ml 12 mV,

shield compartment

motion control
stage

S
.~
~
am———d T T
SRS IoTSG

Tockan | Syne convertor
amplifier, P2 ff--- 5
L=
W
_.| chopper BS: beam splitter

I
THz el 1Y
laser '"7’6‘; P1

He-Ne laser

FL )
Fig. 1 Schematic of measurement setup™
R A PR 4 55 04 1S3 LA 42 ) B A 62 o4 0 1) B sl R 2 ) L R SO 1 SR 2 45 1 0 o A A7
ST 2 R . A A DU R R DR R AT AR I T D IR A s A sh ik O x5 S
FroR AR . AT LABOE B i g B3R SR AR A A I (e R o OB S
i 3 e A B AR O [ 3R AR B R RS AR BT 22 RN AR A v B AR AR AR i EBOR L ORI S A H

1214001-2



Dispayment ‘ Measure | Save ‘ 'E
Manual ~ Automate | . -
glo_lssag: ldesiigs ) . - _ <:| controlling version
p— | Pause/Continue |
Step Distance \ Q
:/" 01 deg '/' 200 IR
Controlling version dlSplay Version
Peak value
Display | L G
Data YIself-adjustmentt ' |0 1o average standard deviation
50 249939 50 249689 50 0.0666319
40 2.01172 40 40
30 30 30
20 1.00586 20 20
10 0.472595 10 0.491968 10 0.00656773
0 0 0
0 1 2 3 4 5 6 7 8 9 10 1 1 0 1

Sampling number

display version

Pl 2 2 il 00 A R e
Fig. 2 Total interface of controlling measurement software
YA S, AL S, DL RARRN bR HER 22 V, BV, SRR IR B
o =101g(S,/S.), (D
1 S?
10 ~/ S: S,
Voo S./S.
THELRFIN B3 0 AR U 58 B o FIARIEZE VIR,

[16]

Vit

2
Vn

o (2)

3 RGMrER =
3.1 KAEYHNE

S AHEY) E I E AR D R 50 mm AR BT/NEK . A T SRR HEY) B HERA R LA RS I i R G R AT
PE X B AR50 R 50,55,60,65,70 mm AYERIRSEATIN G, S50 Hoet AR BRAKHEAT 5 &, TR HLE U 1Y
S V(B AR ME 25 Q0 1] 3 Y AT IR 5 R TR

800+

700 i

U /mV

6001

500

2500 3000 3500 4000 4500 5000
D? /mm?

Bl 3 A [R) B AR BRI 1 0k 45
Fig. 3 Measurements result of balls with different diameters
Je 1) B R R R PR R 37 1) B AR SR L P G R T S v AR DN BT F AR U 5 A G B R g ) H R
i oh R E L B U IF TS 1 S s as . MR8 Mie U8, Y08 £ S/ skPA2 r SR KT 1 mf, B
kr > 10 88 T /INER (1) J5 U S8R o0 = mor” L BV 0] 05 38 % OF e F/NBR 42 DL ik UoeD”
S 3 A S AT IS AR LK 3 R g ik R £(2)=0.09984x +282, MU
AR EE BT AL AR 22 R 313, A RN 0.9914, ¥ 7 MR 25 My 1021, H AT ULt B4 i 2 e AR

1214001-3




H = e ot

L Mo 4815 T 0 K B

455 L5 it e P BORLL & I BE 0 A AT LU Y, £ 5R 22 SR VRIS BRI, A [R] LA /N KA [ 30 o 2 15 B AR B
TROE LR R . X WEAE T 0 & RS AT A7
32 REEFERIEPVE

XoF S 06 e RS HE ) HEA T AR R L L SR A 10 YR HE W /N BRI TR A5 SR L R HOE (IRl
NS AREZE Vo B RHEY/NERES E IR 10 O SIS ORIFCFEEIRICON NG AREE D V., #E R
o Ren=101g(S,/N ) G M LR 2 H

Vi Si_,
o AN TN
In 10 S./N,

XFAG HE D) /INER (15 W L 64T T 10 i i, pHAR AR B T (5 M L (5 e tiR 25, W3R 1 FoR . ATRLE L I
MW RGNV YEME LR 6.28 dB, f/MEME N 6.10 dB, {57 M H 1 I & e KR 258 0.40 dB,
F1 B W L B I 2 R

Table 1 Measurement results of signal to noise ratio for calibrator

Visx 3

Number Signal-to-noise ratio /dB Error /dB
1 6.45 0.35
2 6.44 0.30
3 6.42 0.28
4 6.12 0.20
5 6.23 0.34
6 6.10 0.35
7 6.47 0.31
8 6.23 0.27
9 6.14 0.40
10 6.19 0.31

Average 6.28 0.31
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Fig. 4 Photographs of milling plates (60 mmX40 mm) with different roughnesses
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Fig. 8 Relative back scattering intensity curves of sand blasting aluminum plate with different sizes. (a) 60 mm x40 mm;

(b) 40 mmX60 mm; (¢) 70 mmX40 mm; (d) 40 mm X 70 mm; (e) 80 mmX50 mm; (f) 50 mm X80 mm
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Table 2 Measured and simulated relative back scattering intensity of rectangle aluminum plate

Experiment- Experiment-sand Error-sand
Size /(mmXmm)  Simulation /dB o Error-milling /dB ) )

milling /dB blasting /dB blasting /dB
60X 40 and 70 X40 1.34 0.77 —0.57 3.43 2.09
70 X 40 and 80X 50 3.10 1.11 —1.99 1.02 —2.08
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