% 43 K% 6 19 bk TR 2014 46 A
Vol.43 No.6 Infrared and Laser Engineering Jun.2014

HE

INEREBYES D MNEWRBFEETRNIZITEHE
TR LN T G R ATERM 2 M A2 EmWAT

(1. PEHFREHZLFHEEIRAR BELFELTHARABRELE LB ST, G ®% 710119;
2. PEIRYEMRE LT AL, W) 45 621900)

W OE. AR E Y (cyclic-olefin copolymer, COC) A4 4 A, kit #H#E T —F B 33L8 2
KM% (THZ) 4 4 #) ) comsol 2R AE 4L T X424 6 mm 696 4F 2 0.2~1.5 THz sk ey AL 4k, & R
A . £ 0.85~1.5 THz s Bx &£ % MRRALIA W, ™ BLE 0.85~1.1 THz s B A MK T 3dB/m ¢4 = A&
o ;45 3 & £ 0.99 THz, #i#£4 %) 0.208 dB/m ., %424 3mm.4.8mm F= 6 mm # 3% 4F /£ 0.8~1.5 THz %
B BALS AT 5 AT R . 1% COC &M % 3L 6 B = 4 0 BALTE & X 4 S A2 69 38 Jmdm i, /)
Jeikit o) KMk e oM 2 R 74255 Tom, Bk it 412 T ARSI R A L AL, £k
R AT ERR T EMEE JLRABEE, KEH 2cm =S5 5L0 EFMbE. Al RZERER
WA T L MAFIF T MEMBRF AT TS RS EREAN 6mm LR L
AR 1.27 THz 693944 2.175dB/m, 5 3% 47 & 69 228 B 4£(1.95 dB/m) 4838

KPR MEBEMRMHEAH; DHRTF; RERRS; FALEFHE;, FHEERERY

FESES: 0439  XEk#REE: A XE4HS: 1007-2276(2014)06-1909-05

Design and fabrication of cyclic-olefin copolymer based
hollow-core microstructured terahertz fiber
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Abstrct: A hollow-core porous microstructured terahertz fiber based on Topas cyclic-olefin polymer
(COC) was designed and manufactured. The loss characteristics of an optical fiber with outer diameter
10 mm was simulated using comsol software in the 0.2-1.5 THz band. There are several low-loss bands
in the 0.85-1.5 THz, and there are three windows in which the loss is lower than 3 dB/m in the
0.85-1.1 THz band, the loss is about 0.208 dB/m especially in the 0.99 THz. By comparing the loss
characteristics of the fiber with core diameter of 3 mm, 4.8 mm and 6 mm in 0.8-1.5 THz band, the loss
was reduced with increasing the diameter. The outer diameter of designed THz fiber was enlarged to 7 cm,
and a dedicated mold was designed for manufacturing preform. A 22 cm long THz fiber preform with a
standard structure and smooth surface was manufactured by the hot extrusion molding method. Finally,
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through the laboratory’s unique draw tower, the terahertz fiber of the core diameter of 3 mm, 4.8 mm and

6 mm were manufactured. The loss analysis result show that the average loss of the fiber with core
diameter of 6mm is 2.175dB/m in 1.27 THz and it is near the theoretical loss (1.95dB/m).
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Fig.1 Structure of THz fiber fiber microstructure cross-section
with ¢=10 mm and intensity distribution of fundamental

core mode at 0.99 THz
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Fig.3 Loss of fibers from 0.8 to 1.5 THz with d=3 mm,

d=4.8 mm, d=6mm
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