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Fig. 1. Structure of negative curvature hollow core fiber

with nested triangle structure.
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Fig. 2. (a) Confinement loss; (b) dispersion characteristics; (c) effective mode field area; (d)core power ratio versus frequency.
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Fig. 3. Fiber mode field distribution. (a) 2.0 THz; (b) 2.2 THz; (c) 2.4 THZ, (d) 2.6 THz; (e) 2.8 THz.
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Fig. 4. Structure diagram of external bending negative

curvature fiber.
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2.6 THz; (e) 2.8 THz.

167801-5


http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1

Y] 32 2 3R Acta Phys. Sin. Vol. 69, No. 16 (2020)

167801

B, BRI AR AT AR AR AR, MRAEE 5(d)
AR AR, 22N 1003 pm B EL
T HABPFP . 256 iR, R
1003 pm [B A RKAE R = T8 92 il A A F K
2L DA CET PR .

4.2 Z=AEENIRNEH

AR ) S RN T2 A N B S
SN AN ZS SRR, 72 HAZE A S HOR 22 i At T
I AT = BRI LA L YERE, X A PR
AR ZEE, 242 1003 pm B A] L[R]3k A5 45
TR O EF S T AR A BR AR . &l 7 a2
e IPRaRET e

FEST BT 9 A5 il A7 OB 2R A DG P AR I, B R
2428 797 pm. 1003 pm., 1436 pm A9 5 A 55 2
IR AE R = AIEES R M. K 8(a). K 8 (b).
K8 (c). Bl 8 (d) J& N 25 h A7 il R 6 £F 1 B il 45
FE (O AT RO T B L 45 0 I 3 L B A R ) AR
fhita3t. (8 9 24k 1003 pm B A IIKAE 25
it 320 B PEA [ R 4% M 2 b AR A7 43 A 1 O

& 8(a) AT LA R BYEEBCEAE N 797 pm F

101!
T
g
©
as]
T 10-2p
2
2
e}
=}
£

-3 L

g 10 — 797 ym
“g --- 1003 pm
O <+ 1436 pm

10—4 L L L L 1 L L

2.0 2.2 2.4 2.6 2.8
Frequency/THz

Aeff/1046 m?2

; --- 1003 pm
8.5 < 1436 pm
T
2.0 2.2 2.4 2.6 2.8
Frequency/THz

1003 pm B A IHAE A 25 M, BRHAETE R E
A REATBEAS AR BE A 2, I L B0 0 ) A8 1k
DABPAR i iR, ()24 8 = AT 07 ) g A5 i
S 3 TR B IR VTR W) F 0L, Hh T
A2 S LR SR B A P SO X TR B
HH LSRR A8 Ak, PR A2 Kb 2200 B BEL A S 14
DX IR B, (2P C R A R 2% 0% 1 e 70k 55, M

Topas
COocC

>

SIS A TS a4 R og A
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Fig. 9. The distribution of mode field of internal bendlng fiber at different frequencwb. (a) 2.0 THZ, (b) 2.2 THz; (c¢) 2.4 THz;

(d) 2.6 THz; (e) 2.8 THz.

F 1 BOTOCE A S LA RO PEREXS L

Table 1.  Performance comparison between the designed optical fiber structure and other structures.
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Abstract

In the terahertz communication and imaging systems, terahertz fibers have aroused great interest in the
past several years. Countering the terahertz wave applications °inefficient transmission’ calls for a rapid
development in terahertz fibers that could achieve low confinement loss, chromatic dispersion and large
refraction of power at the same time. In this paper, a new type of negative curvature terahertz fiber is designed,
which consists of six cladding tubes evenly distributed in the cladding and nested with equilateral triangle
structure. By using full vector finite element method and changing the thickness of cladding tube and triangle,
the effective mode field area, core power ratio, confinement loss, dispersion and other parameters of negative
curvature fiber are studied. Here, the thickness range of 70-100 pm is selected. It is found that the confinement
loss of optical fiber can reach 0.005 dB/cm at 2.36 THz, the dispersion coefficient can float up and down at
+0.1 ps/(THz-cm) at the frequency range of 2.1-2.8 THz, the core power ratio can reach above 99% in the same
frequency range. Compared with the known terahertz negative curvature fiber, the nested triangle negative
curvature fiber has lower confinement loss and wide transmission bandwidth of 2.1-2.8 THz. After that, when
the cladding tube and the triangle thickness are kept at 90 pm, the bending degree of the triangle edge is
changed, and the above properties are further studied. When the triangle edge is bent in and out, the
transmission performance of the fiber is analyzed. It is found that when the triangle edge is bent inward, the
transmission characteristics of terahertz wave is much better than that when the triangle edge is bent outward.
When the triangle edge is bent inwards, the confinement loss is obviously reduced, reaching 0.002 dB/cm at
2.36 THz. Compared with triangle straight edge, the confinement loss is reduced by 40% and still maintaining
99% core power ratio at certain frequency band. The designed terahertz fiber will have an important application
value in the fields of sensing and imaging systems with low loss and wide bandwidth. This makes the Topas

COC-based terahertz fiber very suitable for guiding terahertz wave over the desired frequency range.

Keywords: terahertz fiber, confinement loss, power ratio, dispersion
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