K Customization Process for

% SOLAR .  Anti-Certificate  Tracking of AWG
Wavelength Division Multiplexers for
Safe Cities

Article Overview

Custom AWG wavelength division multiplexers can be designed to minimize tracking vulnerabilities while
maintai ning high-performance optical communication for safe city applications.

Overview of AWG WDMs

Arrayed waveguide gratings (AWGs) are optical devices used to multiplex or demultiplex multiple
wavelength channels onto a single fiber, significantly increasing network capacity . They operate by
introducing phase shifts in waveguides of varying lengths, causing constructive interference at specific output
channels, which allows precise wavelength separation . AWGs are widely used in dense WDM (DWDM) and
coarse WDM (CWDM) systems, offering compact size, low insertion loss, and precise ITU grid alignment .

Customization for Security and Anti-Certificate Tracking

To prevent unauthorized tracking or interception in safe city networks, AWG WDMs can be customized at
multiple levels:

0 Channel Configuration and Spacing

0 Adjusting channel spacing and the number of output channels can reduce predictability in signal routing,
making it harder for external entities to track specific wavelengths .

o Ultra-low crosstalk designs (< -40 dB) ensure that signals remain isolated, preventing leakage that could be
exploited for tracking .

o Material and Platform Selection

0 AWGs can be fabricated on silicon, silicon nitride, or silica-based planar lightwave circuits, allowing
integration with secure photonic circuits .

0 Material choice affects thermal stability and signal integrity, which is critical for maintaining secure,
tamper-resistant channels.

o Inverse-Designed AWGs and Bragg Gratings

0 Advanced design techniques, such asinverse design combined with distributed Bragg gratings, alow precise
control over wavelength routing and crosstalk suppression .

0 These designs can be scaled to different spectral windows, enabling dynamic allocation of secure channels
for sensitive city infrastructure.
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0 Custom Fiber-Coupled Configurations

0 Fiber-coupled AWGs can be tallored to specific network topologies, including redundant paths and
encrypted optical links, which enhance anti-tracking capabilities .

o Discrete filter-based WDMs offer flexibility to accommodate non-standard wavelengths, further
complicating unauthorized monitoring.

o Integration with Safe City Networks

o0 AWG WDMs can be embedded in smart city optical backbones, supporting surveillance, traffic
management, and emergency communication systems.

o Customization ensures that critical data channels are isolated, reducing the risk of interception or
certificate-based tracking attacks.

Implementation Considerations

o Testing and Validation: Each customized AWG should undergo rigorous testing for crosstalk, insertion loss,
and wavelength accuracy to ensure secure operation.

0 Scalahility: Designs should alow future expansion of channels or spectral windows without compromising
security.

o0 Compliance: Devices must meet industry standards for reliability and environmental tolerance, such as damp
heat and temperature cycling .

Conclusion
By leveraging custom AWG design, inverse optimization, materia selection, and fiber-coupled
configurations, safe city networks can deploy WDM systems that are resilient to tracking and interception

while maintaining high optical performance. This approach ensures secure, scalable, and reliable
communication for urban monitoring and critical infrastructure applications .

Wavelength Division Multiplexing is a multiplexing and multiple-access technology, used in fiber-optic
transmission in order to

In this study, two SiN-based Arrayed Waveguide Gratings (AWGSs) were designed and fabricated: one serving
asa

A high-performance silicon arrayed-waveguide grating (AWG) with 1.6-nm channel spacing is proposed and
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realized

A E-band,48 channels flat top silica based dense wavelength-division multiplexing (Dwdm) arrayed
waveguide grating

The arrayed waveguide grating (AWG) is an essential component in dense wavelength division multiplexing
(DWDM)

WDM technology has two popularly used techniques: TFF (Thin-Film Filter) and AWG (Arrayed Waveguide
Grating).

In this paper, we present the design and optimization for AWG MUX/DEMUX chips for CWDM system,
which have

Wavelength division multiplexing is a multiplexing technique working in the wavelength domain. It is

Abstract Arrayed Waveguide Grating (AWG) for Coarse wavelength division multiplexing (CWDM) system
isakey

Enablence's Coarse Wavelength Division Multiplexing (CWDM) optical demultiplexer (DEMUX) combines
a sophisticated arrayed

Wavelength-division multiplexing (WDM), increases the information-carrying capacity of afiber by assigning
multiple incoming optical

The AWG was designed for a central wavelength of 1.55 &#181;m and simulated in the wavelength range
between 1.5 &#181;m

Wavelength division multiplexing is a method of modulating multiple signals at different wavelengths
(channels) to transmit them on a

Latest Research Work on Arrayed Waveguide Grating as Wavelength Divison Multiplexers and
De-multiplexers: Various techniques

This article introduces the principles, fabrication techniques, and recent progress of pla-nar-type
arrayed-waveguide-grating (AWG)
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Wavelength division multiplexing or WDM alows the combining of a number of independent
information-carrying
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