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Fig 1 Schenatic of grating rotated gpectrometer.
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DEVELOPM ENT AND APPL ICATION OF SPECTROM ETER
W ITH ROTATED GRATING
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Abstract A sectrometer with rotated grating is developed having characteristics of short measure-
ment period, high sensitivity, smple structure and easy operation The gectrometer developed can be
used for various on-line measuranent systans The gectrometer has been successfully used for flue
02 concentration monitoring, for anbient NO 2 concentration monitoring and for fluorescencemeasure-
ment of wlid dye

Keywords Rotated grating; Spectrom eter; On-line monitoring; A pplications
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OPTMAL DESIGNOFWDM M UL TI-FIBER
RING NETWORKS'
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Abstract

In thispaper, the optimal design of WDM multi-fiber ring M FR) networks is

discussed N av integer linear programming (L P) fomulations are proposed to slve it

The optmal objective is to minim ize the averaged node ports number. It can maxim ize the
cost effectiveness of the designedM FR networks By using these algorithm s, the network
performance of different type of M FR architectures (bidirectional and unidirectional) em-
ploying various routing schenes (wavelength path and virtual w avelength path) are ana-
lyzed The obtained results can be used as a criterion in selecting themost suitableM FR

architecture

Keywords W avelength division multiplexing; W avelength routing;M ulti-fiber ring;

W avelength path;V irtual w avelength path

O Introduction

W avelength-routed optical networks
(WORN's) based on w avelength division multi-
plexing WDM ) and wavelength routing tech-
nologies is seen as a very promising app roaching
for the realization of future broadband net-
works: TheWDM ring network enploy optical
add/drop multiplexers (OADM s) or optical
cross-connects (OXCs) as routing nodes The
traffics are carried via lightpaths that can be set-
up betw een ource and destination nodes by con-
figuring the routing nodes A coording to the
availability of the wavelength converters in the
w avelength routing nodes, the lightpath routing
scheme can be divided into two categories w ave-
length path (W P) and virtual wavelength path
(VW P). In the case of W P, each lightpath is as-
signed a fixed w avelength along its route In the
case of VW P, a lightpath can have a different
w avelength on each distinct fiber link*®.

B ecause of its smple structure and very fast

restoration capacity against service distruptions,
WDM ring networks are being developed as part
of testbeds and comm ercial products, and are ex-
pected to be an integral part of telecommuni-
cation backbone networks"® Recently the stud-
iesof WDM ring networks design isfocuson the
wavelength requirenent® ° The results show
w avelength requirements for WDM ring net-
works are almost proportional to the square of
the number of nodes D ue to the technically fea-
sibility and economy, the number of w avelengths
that can bemultiplexed w ithin a ring network is
Imited to a relatively snall value T herefore, in
order to meet the traffic damand, the ring net-
work will have to eanploy gace division multi-
plexing w ithmultiple fibers and w avelength divi-
sion multiplexing w ith a relativity snall number
of wavelengths Thiswill be a very effective ar-
chitecture for a ring network.

In Ref. 10 12, theWDM multiple fibe ring
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