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DEVELOPMENT OF THEORETICAL RESEARCH ON MAGNON-
PLASMON-POLARITONS WORLDWIDE

Anomauisn. [IpoananizoBaHo eTany PO3BUTKY KOHIICTIIi MarHOH-TIJIA3MOHHUX
nossiputoHiB (MIIIT) y cBiTOBiM Haylli, BU3HAYEHHS KIIOUYOBUX TEOPETUYHUX Ta
€KCIIEPUMEHTAJIbHUX JIOCATHEHb 1 OILIHKAa MOTEHI[laly LUX 30y/KE€Hb y CY4YacHUX
(POTOHHHX Ta KBAHTOBUX TEXHOJIOT1AX. BUCBITIIEHO 1CTOPIIO AOCHIIKEHb TIOBEPXHEBUX
HHaBMOH-HOH}IpHTOHiB, Ta CTAHOBJICHHAA MaFHOHiKH, o y 1'I0€I[HaHHi C(l)OpMYBaJIO
ocHoBy mia mosisu MIIII. Otpumano pe3ynbratv, IO CBiYaTh MHPO 3POCTAHHS
MDKIUCIUIUTIHAPHOTO 1HTEpeCy 10 IUX 30y KEHb 3 OIJIsAAy Ha iX MEpPCHEKTUBH Y
MIHIaTIOpU3aIlli, KEPOBAHOCTI Ta €HEProe(PeKTUBHOCTI BUCOKOYACTOTHUX MPUCTPOIB.

Abstract. The stages of development of the concept of magnon-plasmon
polaritons (MPPs) in global science have been analyzed, including the identification of
foundational theoretical and experimental works and the assessment of their potential
use in emerging photonic and quantum systems. The history of research on surface
plasmon polaritons and spin waves as the building blocks of MPPs has also been
reviewed. The results indicate a growing interdisciplinary interest in MPPs, driven by
the demand for compact, tunable, and energy-efficient high-frequency components.
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Magnon-plasmon polaritons (MPPs) are quanta of hybrid waves that arise from
electromagnetic waves' interaction with free electron oscillations in metals and
magnetostatic modes in magneto-plasmonic structures. MPPs exhibit advantageous
properties such as non-reciprocity, low-loss propagation, and strong field localization,
making them excellent candidates for THz-range applications. In particular, MPPs in
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layered and structural materials are promising for next-generation quantum devices,
sensors, and reconfigurable circuits.

This report aims to review key milestones in the development of MPPs, identify
landmark theoretical and experimental breakthroughs, and evaluate their potential in
modern photonic and quantum technologies.

The study of surface electromagnetic waves (SEWSs) has a long and rich history,
beginning with the pioneering work of Sommerfeld [1] and Zenneck [2], who described
the propagation of waves along conducting interfaces. These foundational studies led
to the emergence of surface plasmon polaritons (SPPs), resulting from the coupling
between electromagnetic fields and free electron oscillations at metal-dielectric
boundaries. Over the decades, SPPs became essential for nanophotonics, biosensing,
and optical circuitry due to their strong field confinement and spectral tunability.

In parallel, another field — magnonics — gained traction. Initiated by Bloch’s
theory of spin waves in 1930 [3] and reinforced by experimental evidence in the 1960s
[4], magnonics explores the collective excitations of spin in magnetically ordered
media. Spin waves and their quanta, magnons, offer low-energy information transport
mechanisms, inspiring new generations of logic and memory devices.

The convergence of plasmonics and magnonics has led to the recent
development of magnon-plasmon polaritons (MPPs) — a novel class of hybrid
excitations combining charge and spin dynamics through electromagnetic coupling.
While the theoretical foundation for hybrid polaritons was laid in the 1970s by Mills
and Burstein [5], the MPP concept gained significant attention in the last decade [6]
with the advancement of magneto-plasmonic structures.

The aim of the report - to review key milestones in developing MPPs, identify
landmark theoretical and experimental breakthroughs, and evaluate their potential in
modern photonic and quantum technologies — has been reached. The findings
underscore a growing interdisciplinary interest in MPPs, driven by the need for
miniaturized, tunable, and energy-efficient high-frequency devices.
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