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Study on Transmitting Character in GeQ, Dielectric Hollow Waveguides

YANG Yi, ZHOU Gui-yao, HOU Zhi-yun., DU Jiu-hui, HOU Lan-tian
(Institute of IR Fiber and Sensor, Yanshan University, Qinhuangdao, Hebei 066004, China)

Abstract The GeO, dielectric hollow waveguide structure and the related Miyagi equations are introduced in the
report. The transmitting losses of the HE,, mode in straight and bending GeO, dielectric hollow waveguide are
analyzed by comparing the curve achieved by the means of Miyagi's equations with the experiment results. The
output energy distribution of straight and bending Ge(Q. hollow waveguide are given too.

Key words optoelectronics; GeQ, dielectric hollow waveguide; Miyagi equations; straight losses; bending losses;

output energy distributions

GeO, 10.6 um  CO,

0. 57 0. 82, GeO,, GeO, Ge
CO, s
o 5 1 mm
s 1 o ( 0.1s) 1000
kW CO, o

T |'||||‘.Tlli.'r

./ !
\ ,

Cietd, Hilm silica laver s 30
1 GeO, E
Fig. 1 Structure of GeO, hollow waveguide A. J. Marcatilli R. A. Schmeltzer
M-S » M. Miyagi
:2002-08-09; :2003-01-13
(1978—), s s

* . E-mail; hlantian(@ heinfo. net



302 31

M : :
(a) (R) o 2 o
, HE,,
b= (ngkya)*a/R (D) HE,, 25% . 0.55 mm ,
sk s HE,, HE,, 5 S
ZTE yY1T™ (7’1 k HEH Ge()z ’
) 0
g = [ (n— k)t — 117" carbon
" ( )2 detector fiber lens dioxide laser
— n—J , (2 [
I T =k — 1] )
grating
(o) = U Re(e +ym) (3 display
2(nokya)ia
sy, HE,, n Bessel 2
m Fig. 2 Structure of the experiment system
0.35
030 T ——— theoretical results
025 « . i
2, = i[cmRe(zTE) + . ReCym) ] ) experimental results
R L o020 f
2
2015t
ay = %[(\»RQ(ZTE) + c,,,Re(ym)] 3 0.10
0051
Miyagi .
0.00 : L . t .
Cm Cy 02 04 06 08 10 [2 14 16 18 20
¢, = 1—0.2316" —1.986" +5.206 %% (6) Bore size /mm
c, = 0.57007 Y% 4+ 1,126 + 1. 456 %" 7 3 HE, GeO;,
M-S » Miyagi
Fig. 3 Theoretical (solid curve) and measured
attenuation for HE;; mode in a hollow GeO, waveguides
2 GGOz HE,, )
’ Mlyﬂgl (4)9(5)7
GeO,  10.6 pm 0.57 — (6, (D) G G °
0. 8291, 1. 0.3 mm 1.0 mm ,
(ATR) 3 GeO,
GeO, , HE, °
5 )urn, °
. GeO, 1, GeO
M-S  Miyagi R , 7 ’ 1 m, 1 mm
HEH (_J'e()g ° )
GeO, : ot C
30W  CO, Miyagi , 4),(5)

, 130 mm Zn,Se °



: GeOy, 303
1.15 Cm Cs
(i)
0.0 theorerical results °
11,25 + 0w experimental resulis 4(a),(b) ° GeO,
== 020
_E: (115 ’
.10 3 °
T
s T iEm——een T 1
i , Miyagi
I 2 3 | ] fn 7 K ' 14
Curvatune fm )
17 o Ge()g
{6 ) thearetical results GeO,
| « o v expermmentul results , s
L5 M
b o
= 04 \
a3 3 GGOZ
3 -
il el N
oan p 4 . e
| 2 i 1 4 & 7 8 9 1 ’
Cumvanme fm
4 GeO, HE, GeO,
(a) (b)
Fig.4 Theoretical (solid curve) and measured bending 30 W CO,
losses for perpendicular light (a) and parallel 130 mm Zn, Se .
polarization light (b) of HE; mode in a hollow 1 m GeO,
GeQ), waveguides 2D

250
200
150
100

(LY

5 GeO,

Fig. 5

1/4

(a) (b

Energy distributions in a linear (a) and bending (b) hollow GeQ, waveguides
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and bending (b) hollow GeO, waveguides
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