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Isik ve termal radyasyonun dalga boyu alti (subwavelength) yapilarla etkilesiminin kontrold,
elektromanyetigin bir alt alani olarak, son birkag on yilda blylk 6nem tasimis ve tasimaya
devam edecektir. Yillar icinde arastirmacilar, bu etkilesimleri genis bir spektrum boyunca
ayarlamak amaciyla dalga boyu alti yapilardan olusan cesitli kaplama tarleri gelistirmigtir.
Optik ve termal dalga boylarinda ortaya cikan ylizey plazmonlari, epsilon-near-zero (ENZ)
tepkileri ve optik bosluklar (kaviteler) gibi zengin fiziksel olgularla birlestirildiginde, bu
etkilesimleri kontrol etme yetenegimiz giderek artmaktadir. Bu tur olgulari etkin sekilde
kullanmak ve son teknoloji fotonik cihazlara entegre etmek igin ters tasarim (inverse design)
yontemleri de yaygin olarak kullanilmaktadir. Tasarim probleminin bu ikili dogasi nedeniyle,
fizikselicgoru ile ters tasarim arasindaki baglanti giderek daha 6nemli hale gelmistir.

Bu baglantiyi daha da gliclendirmek amaciyla, son yillarda dnemli ilgi géren bir alt alan olan
non-Hermityen fotonikten yararlanilabilir. Kokeni kuantum fizigine dayanan ve daha sonra
klasik fotonige uyarlanan non-Hermityen gerceve, fotonik yapilarin yansima (reflectance) ve
sogurma (absorptance) 6zelliklerini belirleyen temel mekanizmalarin analizinde guclu bir
yaklasim sunar. Ozellikle bu cerceve, istisnai noktalar (exceptional points, EPs) olarak
bilinen 6zgun tekilliklerin incelenmesine olanak tanir. Bu noktalar; tek yonll yansima, kayip
kaynakli saydamlik (loss-induced transparency), koherent mukemmel sogurma (coherent
perfect absorption) ve dis bozuculara kargi artmis hassasiyet gibi ilgi ¢ekici olgularla
iliskilidir.

Bu konusmada, oncelikle non-Hermityen gercevenin mukemmel sogurma ve artirilmis
hassasiyet saglayan fotonik yapilarin tasariminda nasil kullanilabilecegini ele alacagim.
Ardindan, farkli fotonik platformlarda istisnai noktalarin nasil gergeklestirilebilecegini
sunacagim. Son olarak, bu kavramlarin yapi karmasikligi arttikca nasil genisledigini
tartisarak konusmayi tamamlayacagim.
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Controlling how light and thermal radiation interact with subwavelength features—a subfield
of electromagnetics—has been of great importance over the past few decades and will
continue to be so. Over the years, researchers have developed various types of coatings
composed of subwavelength structures to tailor these interactions across a broad
spectrum. When combined with rich physical phenomena present at optical and thermal
wavelengths, such as surface plasmons, epsilon-near-zero responses, and optical cavities,
our ability to control these interactions continues to improve. To harness these phenomena
and incorporate them into state-of-the-art photonic devices, inverse design methods have
also been widely employed. Due to this dual nature of the design problem, the connection
between physical insight and inverse design has become increasingly important.

To further strengthen this connection between physical understanding and inverse
problems, non-Hermitian photonics—a subfield that has attracted significant recent
interest—can be utilized. Originating from quantum physics and later extended to classical
photonics, the non-Hermitian framework provides a powerful approach for analyzing the
underlying mechanisms governing the reflectance and absorptance characteristics of
photonic structures. In particular, this framework enables the exploration of unique
singularities known as exceptional points (EPs), which are associated with intriguing
phenomena such as unidirectional reflectance, loss-induced transparency, coherent
perfect absorption, and enhanced sensitivity to external perturbations.

In this talk, | will first discuss how the non-Hermitian framework can be leveraged to design
photonic structures for perfect absorption and enhanced sensitivity. | will then present
methods for realizing exceptional points in different photonic platforms. Finally, | will
conclude by discussing how these concepts extend as the structural complexity increases.
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