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Analysis of Terahertz Spectrum of Explosives RDX and HMX

YAO Bao-dai' , WANG Gao®

(1. School of Information & Communication Engineering , North University of China , Taiyuan 030051, China .
2. Key Laboratory of Instrument Science & Dynamic Measurement ( North University of China),
Ministry of Education , Taiyuan 030051, China ;)

Abstract: The terahertz absorption spectrum of the insensitive explosives RDX and HMX in the spectral
range from 0 to 2.5 THz with terahertz time domain spectroscopy were detected. The terahertz absorption spec-
trum and the characteristic absorption peak of samples were acquired. And the position of characteristic absorp-
tion peak was determined, analyzed and compared with the detected absoption spectrum from other research in-
stitutes. The results show that the terahertz time-domain spectroscopy can be used to detect and identify explo-
sives as well as the slight component change of samples. It also offers the scientific basis of establishing the fin-
gerprint spectrum library with the terahertz time-domain spectroscopy.

Key words: terahertz; characteristic absorption spectrum ;explosive detection

KRS (THz, 1 THz = 10" Hz) , 7E # 6k I
T P LTI R L MR S 2 R, O ARTEE A 0.1
~10 THz. L4, HEE K22 (THz) SR B Pk &
B, EEEER MEAR E R L SR
TERMMNAR. 8 FTEMBREY S TFHRIIM
SRR B IE AL TR MR 25 M B, B KM 2Ot i B AR
AT DA 548 KE 9 00 AR R W3 , i R BB KB,
MamY R NESHER . FERBZBR T
e EIR T & Mik2Ete , ASTRBRE R . EX TR

KRB H:2010-10-18
EE&WA: PILRER HRBFHSE

SRER MR R Y, R RS AR IR 0 5 B
J1, RS TT XS BN A E 7 9 3 e 8 R e R AR
70 3 1B B (o LR AR T A 5 7 o2 A E R
Mk KR b B R — R AR L 3E G 1 O i

1.1 XLWES
SH g A THz — TDS RS WE 1 Fian. #l

EE B PR 5 (1986 —) 3 BB A , EBEBTFE 5 19 8 KRB G HOARKN ; TR (1973 - ), 3 B2, W - AR 50, EBEWESET7 1] A

LRI R AR R OEE R IR R R



12 b N S S |

%05 H

F GaAs &1 7= A= R BRI K 6 2% U, 6 28 Ik o o' U
RSB IE R A RENBOLES, 0 B H 800 nm,
BEE AN 80 MHz, Bk %4 100 fm. LH =R E N
23.8 C,IBHEH33%.

RO K
= HWP
HWPYS FhH 5 g
B Yrifk A% |
- > — h
A I FER 2
=
\ TII?&@EH%%
I A

B 1 THz—TDS 24 HE
1.2 XBHEREE

WG4 GRPY I A 2L DU A ), 7 K HMIX, 43
T A CHgNgOg. HMX & — Ff 822 5 1 | 48 P
HTRERENERIELN, CREYMEHFHMEEREK
T E LA R R R 2. HMX b E A&
B, BB a By MO AT ZCHP R A2 B T
HMX, ZHBTHRERT RREH=ZTHE=
ke ) , 1 #k RDX, H 4 F 3 F CiHgNgOq. RDX B
HEMARGH, BTHH. 2R, E2—FER
BIBRARIED b R E AT R TR, TR R
FNMBREOR R, ZHTESE MK R ML
THARFHR, BAREHFRME. 5% RDX M
HMX Z7E S AR KE 25 [ ZE Rl 1 7RI T SRR . FE 2
FARN AR TAAPRRE, EAEA T
Z8 B, AU/ K 24 ] A BE R , 43 A AR A D AR
PR, AT ARG 7 2 0 e 0 30 T o 0 2 e

SR R I 24 R TR AN O B S R/
B BoR, RG KA R ERE R R 10 mm 19 B
K EJ1 50 MP. 4 R R8I0 25 4% /Y B B R0 R 43 1)
% HMX —1:0.089 7 g,0.975 mm; HMX — 2:0.1
004 ¢,0.963 mm;RDX —1:0.101 9 g,0.977 mm;
RDX—2:0.097 6 g,0.981 mm.

1.3 #HEaE

B EIRAB L B = (R R K v i BT
RIS H T . SR Jr T A 2% ok v o5 29 A o 2 1
BT, BME 5 BOE . 2 5K 0018 59 275 R B A
P AR A 25 B S AT bR BEL T 28 4 R A A B A 3

SR U2 T R B A R 5 B B R R AT SRR

_ E(w)
alw)=1n Elw)

HAFLE, (o) RWIHE THz SRR E E (o)
B2 E R THz BERISRIE IR s d BAr IR
it B JEEBE . ) A Origin B4 40 B BT 458 818 9 RDX
K HMX B I 2% B i an & 2. 3 i .

/d

— RDX1
10 - RDX2
8 r
g
S
Tor
2
gty
gl
=
< 2r
0 .
0 0.5 1.0 1.5 2.0 2.5
Frepuency/(THz)

2 $iE RDX By THz IR UL

81 — HMXI
Koo [ HMX2

6 L Soaedh A i

g

< 44

S 47

g 1

£

32

=

-«
0
0 05 1.0 15 20 25

Frepuency/(THz)

3 $ERLAY HMX B9 THz B Urig

M43 AT 4R RDX AT HMX B K 55 2% T 503
FILAE AN R A 23S M 4EZ5 78 THz 3 B LB R IR A
o AIE TR IS0 e 3% 2 i, AT LA A B e T AT R A
YiFp S By S50 . B 4 2 R I YE K 2 BTl RDX &
HMX B 4 25 CR B B R BF 22 R I . 3=k 1 4
A S50y 2 55 HA A R AL B 00 R Aok 2% AR AR T A
P BN %t 2 AT IR A3 A B He— B,
A SIS == BT I 2% 1 B0 T PR ¥ , LR F IR i 0 Y
MBAMMYRE. FERERENT (1) THEYE
K, LI EAREAERBMRZEHE, H
25 AL X THz B R IGT 3%, S BOSL B AR Y .
T AR 58 HL AR 76 BEAT MR B 3 T R 2 s
A, BEAR THER X THz ¥R Y. (2) W, L5
FNFIRE R 33% , HALPLAE #1700, fESE B
FRATAR, SEFERE/NT 5% TR . 2



Bk 5% 4R RDX K& HMX ¥ 25 i Kk 2% 6 3% 4 47 13

#6H
150
£l
=
Z100
&
@
)
-
50
0 | 1 | 1
0.5 1.0 1.5 2.0 2.5
Frepuency/(THz)
(a)RDX
150
£l
=
=
g =
2 100
@
)
-
50
0 | 1 1 |
0.5 1.0 1.5 2.0 2.5
Frepuency/(THz)
(byHMX

B4 BEHFEAFHAN RDX & HMX By THz W% i i
x1 BARNHNGSERBIESE

RDX(0~2.5 THz) HMX(0~2.5 THz)

RO e mmiien A TR U 3
#®HTE  0.82,1.05,1.50,1.96,
3T 2% 5750 1.78,2.51
MWELE  0.820,1.045,1.402, 0.950,1.352,1.739,
EHRE 1.545,1.935, 2.060,2.421
HEW 0.79,1.05,1.34,1.44, %)
T 2R 1.56,1.77,1.92
ZEEZE 0.839,0.876,1.04,1.276,
W35 % 1.351,1.550,1.642,1.806, (F|)

= 1.864,2.069,2.290,2.370
HHR U
i o2k 0.82,1.05,1.37,1.95 1.80,2.50

w  0.762,0.82,1.464,
'ﬁgg%;‘ 1.502,1.552,1.640,
g 1.933,2.195,2.283

FEICER1]F AT THRPE. TR R T, Ak
T IR /), ke e 0 ) ol A9 A S s T A [ Y
1 e, AR B A A IR A R S e A6 . 7 i BE R, TR
Welde RO WE(E B o TR R B M R R . (B) KR E B
K 25 2 50 8% RDX R FIMX. 2 78 SR {4 ki 24 1) 36 7
AT GG  fo AR AE R A 0 Y B M RS L X

1.815,2.108,2.430

WRH T THz ik A B85 X FE i 21 AR 09 48 S22
PEPE 2 A A 51

2 % #®

Y R ZEEZTE 0~2.5 THz B N B A B 1E
W, B OHGAY A T BR 4% L tetry (2,4, 6 - =FHIETE
F4).1,3,5-TNB.1,4 — DNB ¥ 25 £ st 4 B¢ N TG
FRAE TR 0 . S H R T SR RDX #1 HMX 78 0~
2.5 THz B K#H%E R BOGTE , 3-8 T #F 5 59 W Y
FAFAE R P 19 7 B R ERH, iR RDX &
HMX B75 X bk 25 B Wi Fi R AR 0 Jt i AR 4% THz
—TDS $EAR Fr U FE 24 ¢ F % Wi 0 19 1oz B 7T LA % 31
YEZIRIFPZS . TR IE A THz WIBROGIE X # fh Y
HNAE F UL, 3 W] DLR B R A AT R R S M
R FE RS X E T THz - TDS AN T2
FEYARRAE 1R A B2 22 4 A ) 43R B A B 1 R A A
H.EHE TREVRRE S, BB YRRE T
FEEE T RE LM, B THz — TDS $ RN FHF%
o AR A 5 A 1 R AR MERE

&% ik
(1] SRk BEEYRE THz BiEMFF5E[D].2009:1 -
37.

[2] &R AR RFZERES AR AIM]. JE R dt
BR A i RRAL,2007,206 - 209.

[3] Michael ] Fitch,Megan R Leahy-Hoppa,Edward W Ott,
et al, Molecular absorption cross-section and absolute ab-
sorptivity in the THz frequency range for the explosives
TNT,RDX,HMX,and PETN[]]. Chemical Physics Let-
ters,2007:443:284 288.

[4] Feng Huang, Brian Schulkin, Hakan Altan, et al. Tera-
hertz study of 1, 3, 5-trinitro-s-triazine by time-domain
and Fourier transform infrared spectroscopy[J]. Applied
Physics Letters,2004,85(23) : 5535 — 5537.

[5] Joseph S Melinger, N Laman, D Grischkowsky. The un-

derlying terahertz vibrational spectrum of explosives solids
[T]. Applied Physics Letters,2008,93(011102): 1—3.

(6] B, %M. FIAKHZHEEEY RDX & RDX
RBEHAHGRMBZER[]]. RIRBEF B
1%.,2009,29(3): 99— 101.

(7] AR RES. BEEY R KB 3% (THz) bk o 87
[T1. BRAL AL LS, 2006, (2) :48 - 50.





