58 7

1000-3290/2009/58 07 /4618-06

7

ACTA PHYSICA SINICA

Vol.58 No.7 July 2009
(©2009 Chin. Phys. Soc.

polyvinylidene fluoride PVDF /

2008 9 12

THz

PACC 4225G 4280S

I.
25
18
10 15 Gbps

1
WLANSs WPANs

UwB MHz

24
10 GHz
> 10—15
THz
THz
WLAN  WPAN
THz
InP
THzQCL *"°
! THZQWIP 7"
: line of sight ”
* 2007CB310402
06dj14008

E-mail jecao@mail. sim. ac. cn

2008

polycarbonate PC

GHz

200050
11 24
THz .
THz
THz

THz

15

16
PVDF/PC THz
PVDF
60721004

THz
THz

THz

330—370 GHz

THz

THz



4619

THz . i (M11+M12P0)P()—(M21 +M22P0) 6
B (Mu + MIZPO) Py + (M21 + Mzzpo)
PO Pi
17—19
3.
[ En [ En+l 1
H, ‘LH,, PC 2.56
n n+l n+1 i = .PVDF
2
€de = Eop ’
" Epyor = Eop t+ M 7
hy h, . w — w + ]Yw
16 e, =2.0 ¢4 =50.0 wyy, =3.0
THz ¥ = 0.1 THz PVDF
n=+vVe 2
10 |
Re (pypr)
(rg. ey rez, Bro)d <
B npC
# 1F
ES
Im (npypr)
0.1 | 1 1
| 0.1 1 10
f/THz
M;
. 2 PVDF PC
[ cosf; -j sinfs; 0
M= P 2 PVDF TH
0 j P, sinQ, cos; U ’
j B B THy
B = 2lcnihicos@i 3
Ao
O
a\/gnicosﬁi TE
Pi =0 ’ 4

n,;sinf, = n,sin0, 8
B/ Lo /cosl; TM
a n,;/cosd;
Mo !

n, h, 0, A, i n,cost, =n, /1 - sinf;

j TE ™ :«/ n% - (nzsinﬁz)z
s p .
N =\/n§—(nlsin@1)2. 9
M M n,cost B;
M:(M]Mz)Nzl : ‘2]. 5 T
My My P,



4620 58
60 GHz 60 GHZIHETE A ST 0 5 55 FM
100 GHz LOF
& 300 GHz 275 ool °
1.0}
GHz 330—370 GHz i 90
aR: <
1 THz &= E 40 %
X 0.0F <
. PVDF Lot 50
100 GHz PVDF 0.0k
PC 1.6 L 89
0.0k 1 N I . L L L L | L
1 THz 0 20 40 60 80 100 120
f/GHz
Lor 100 GHZMIETEN 598 i R 5 2R 4
2 THz 100 GHz o A 0
PVDF Lof m
PC O.5F o v S . o
 LoF I
N 035
3 THz PVDF  PC R ] S L . 5
I /\/' 60
0.5 | L . | L . L ]
1.0F
F b 89
PVDF 100 GHz o5k . o (.)
300 GHz 1 THz 40 60 80 100 120 140 160
f/GH
PVDF/PC ’
3 a 60 GHz b 100 GHz TE s
4.
100 GHz PVDF
4.1.100 GHz PC
60 GHz 40 GHz
95% 100 GHz 70 GHz
Re( npvm‘) dvaF = Npc dpc 93% 100
—Aold = ol Af 1o  GHz  PVDF
Re dpvm‘ dp(; ™
£ 10 p
dpvor o die o 4.2. 330—370 GHz
Jo &f PVDF
VA
Jo 300 GH:
60 GHz
60 GHz 4 a 300—370 GHz
4 b . 300—
5 3 370 GHz

100 GHz



4621

Aot B RHEE R TEB IR ST R 5

Lol l_\ 1.OF
L 0 /—ﬁ
0.0 . Ak 0.5F 0
1. 0 \ ! 20 r
L H 0.0F, . + . L L
% 0.0 . Al \ / Z Lo}
" 1.0 \ f ~ |
®= I ! \ 40 % o.5f 20
) [ \ [ W 60 0.0 1 L 1 L I 1 1 L 1
0.0 L M L ® 1.OF o
1.0 —r : o L
i ol . ﬁf (a) 89 § 0.5F 40 'ﬁ
0.0 1 PR ‘1 N 1 L LK r E
~ 2
200 300 400 500 0.0, v | L
f/GHz Lok
TH A BURFER TE 0 & 5 R 3L I 60
1.00 F 0.5 |
:_\/'-ﬂ-'_—_( 0 L
O. 50 L ) . ) 0. 0 1 1 1 1 1 1 1
1.00 V’— 2 Lo}
i 89
g = os]
w O e— < _
E B 40 tBE 0.0 L 1 " | L 1 L 1 " 1 L
X 0.50 £ | . L . L R jﬁ 0.2 0.4 0.6 0.8 1.0 1.2 1.4
1.00 f/THz
r 60
0.50 E 1 L L
100 5 PVDF
- ) |89
0.50 E I L L i L .
200 300 400 500
f/GHz
300 GHz PVDF
4 a
PVDF b PVDF
40 PVDF 80%
™
THz
“ ” 4.3- 0-6_1.2 THZ
1 THz PVDF
PVDF 5
4 b 5  250—500 GHz
4 b 200 GHz
200 GHz n, = a n,
= bj
|
n,cosl; — n,cosl, a* - (asing,)? -V b+ (asind,)? x - jy "
r = = = .
n,cosl, + n,cost, @~ (asind))? + i/ b + (asing,)? % +1¥
|
Ry
R =1|r |”=1. 12 PVDF

S —PVDFATBIAT TES: ¥ 5 1E A




4622

58

. PVDF
THz
PVDF/PC

80%

21

THz

THz
5
1THz 0°
0.83
90%
PVDF
~ 89° “
2—2.6 THz 100
GHz PVDF
PC
100 GHz
1 THz
5.
1 Piesiewicz R Kleine-Ostmann T~ Krumbholz N Mittleman D
Koch M Schoebel J  Kiirner T 2007 IEEE Antennas Propag. M.
49 24
2 WWiSE IEEE 802. 11n Proposal IEEE 802.11-05/0150r1 March
2005
3 PHY Proposal to IEEE 802.15.3a IEEE 802.15-03/105:] March
2003
4 O Brien D C Faulkner G E Jim K Zyambo E B Edwards D J
Whitehead M Stavrinou P Parry G Bellon J Sibley M ]
Lalithambika V. A Joyner VM Samsudin R J Holburn D M
Mears R J 2003 [EEE Commun. Mag. 41 58
5 Smulders P 2002 [EEE Commun . Mag . 40 140
6 Ward J Schlecht E  Chattopadhyay G =~ Maestrini A Gill ]
Maiwald F Javadi H Mehdi 12004 [EEE MTT-S Digest 3 1587
7 Eisele H Kamoua R 2004 [EEE T. Microw . Theory 52 2371
8 Williams B S 2007 Nature Photonics 1 517
9 LiH CaoJC HanYJ GuoXG TanZY LiJT Luo H
Laframboise S R Liu H C 2008 J. Appl. Phys. 104 043101
10 CaoJC LiH HanY J2008 Chin. Phys. Leit. 25953
11 MaMR Chen YL Wang LM Wang C 2008 Chin. Phys. B 17

1854

14

15

16

17

18

19

20

21

Liu HC Song CY SpringThorpe A J Cao J C2004 Appl. Phys.
Lett . 84 4068
Cao J C 2006 Physics 35953 in Chinese 2006 35
953
Tan Z'Y Cao J C 2008 Physics 37 199 in Chinese

2008 37 199
Krumbholz N Gerlach K Rutz F' Koch M Piesiewicz R Kiirner
T Mittleman D 2006 Appl. Phys. Lett. 88 202905
Skorobogatiy M Dupuis A 2007 Appl. Phys. Let:. 90 113514

Ji ] R 2007 Advanced Optics Beijing Science Press pl32 in

Chinese 2007
132
Wang H Li Y P 2001 Acta Phys. Sin. 50 2172 in Chinese
2001 50 2172
Wang T B Liu N H 2007 Acta Phys. Sin. 56 5878 in Chinese
2007 56 5878

Hirata A Kosugi T Takahashi H Yamaguchi R Nakajima F
Furuta T Ito H Sugahara H Sato Y Nagatsuma T 2006 IEEE T'.
Microw . Theory 54 1937

Pavesi L La Revista del N 1997 Cimento 20 18



4623

Terahertz

Research on reflectors in terahertz wireless
communication systems ™

Zhang Rong Li Hua Cao Jun-Cheng'  Feng Song-Lin
State-Key Laboratory of Functional Materials for Informatics ~ Shanghai Institute of Microsystem and
Information Technology — Chinese Academy of Sciences  Shanghai 200050  China
Received 12 September 2008  revised manuscript received 24 November 2008

Abstract

THz  wireless communication system which exhibits great potential in the future short-range wireless

communications is known to be a kind of ultra-broadband system with high data rates. THz sources modulators and detectors

are key elements in these systems while in order to maintain high-quality connection the THz reflectors are also very important.

Here a reflector which is a kind of one-dimensional photonic crystal made of polyvinylidene fluoride

PC is studied carefully. According to the refractive indices of materials in the THz range

PVDF /polycarbonate

the reflection coefficients for THz

waves are obtained through transfer-matrix method and Fresnel formula calculation. We demonstrate that in sub-THz waveband

this device shows high performance and wide reflection band. Furthermore based on the calculation the research and the design

of THz reflectors are also discussed in this article.

Keywords terahertz reflectors terahertz wireless communication one-dimensional photonic crystal

PACC 4225G 4280S

* Project supported by the Special Funds for Major State Basic Research Project Grant No.2007CB310402
of the National Natural Science Foundation of China Grant No. 60721004

the Foundation for Innovative Research Groups

and the Shanghai Municipal Commission of Science and Technology = Grant

No. 06dj14008 .

F Corresponding author E-mail jccao @ mail. sim. ac. cn



