References (2025/12/29)

[1] M. R. Adams, Spectral properties of zeroth-order pseudodifferential operators J. Funct.
Anal. 52(3)(1983), 420—441.

[2] M. Agranovich, Sobolev Spaces, Their Generalizations, and Elliptic Problems in Smooth
and Lipschitz Domains, Springer Monographs in Mathematics, Springer, 2015.

[3] M. S. Agranovich, Elliptic Operators on Closed Manifolds, In Partial Differential Equa-
tions VI, Encyclopedia of Mathematical Sciences Volume 63, Springer-Verlag, Berlin,
1994.

[4] M. S. Agranovich, B. Z. Katsenelenbaum, A.N. Sivov and N.N. Voitovich, Generalized
Method of Eigenoscillations in Diffraction Theory, Wiley-VCH, Berlin, 1999.

[5] L. V. Ahlfors, Remarks on the Neumann-Poincaré integral equation, Pacific. J. Math., 2
(1952), 271-280.

[6] J. F. Ahner, Some spectral properties of an integral operator in potential theroy, Proc.
Edinburgh Math. Soc., 29 (1986), 405-411.

[7) J. F. Ahner, On the eigenvalues of the electrostatic integral operator II, J. Math. Anal.
Appl., 181 (1994), 328-334.

[8] J. F. Ahner and R. F. Arenstorf, On the eigenvalues of the electrostatic integral operator,
J. Math. Anal. Appl., 117 (1986), 187-197.

9] H. Ammari, G. Ciaolo, H. Kang, H. Lee and G. W. Milton. Spectral theory of a Neumann-
Poincaré-type operator and analysis of cloaking due to anomalous localized resonance,
Arch. Ration. Mech. An. 208 (2013), 667-692.

[10] H. Ammari, Y. T. Chow and H. Liu, Quantum ergodicity and localization of plasmon
resonances, Jour. Funct. Anal., 285(4) (2023), 109976.

[11] H. Ammari, H. Kang, and H. Lee, Layer potential techniques in spectral analysis, Math-
ematical Surveys and Monographs, 153 American Math. Soc., Providence RI, (2009).

[12] K. Ando and H. Kang, Analysis of plasmon resonance on smooth domains using spectral
properties of the Neumann—Poincaré operator, J. Math. Anal. Appl. 435(1) (2016), 162—
178.

[13] K. Ando, H. Kang, S. Lee and Y. Miyanishi, Spectral structure of the Neumann-Poincare
operator on thin ellipsoids and flat domains, STAM Jour. Math. Anal., 54(6)(2022), 6164-
6185

[14] K. Ando, H. Kang, M. Putinar and Y. Miyanishi, Spectral analysis of Neumann-Poincaré
operator, Revue Roumaine Math. Pures Appl., 66(3-4) (2021), 545-575.

[15] K. Ando, H. Kang, M. Putinar and Y. Miyanishi, Generic properties of the Neumann-
Poincaré operator: simplicity of eigenvalues and cyclic vectors, Annali della Scuola
Normale Superiore di Pisa, Classe di Scienze (2025), (Online ahead of print), DOI:
10.2422/2036-2145.202312_013

[16] K. Ando, H. Kang, M. Putinar and Y. Miyanishi, Carleman Factorization of Layer
Potentials on Smooth Domains, Arch. Rational Mech. Anal. 249(35) (2025), (Online
ahead of print), DOI: https://doi.org/10.1007/s00205-025-02106-y

[17] K. Ando, H. Kang and Y. Miyanishi, FElastic Neumann-Poincaré operators on three
dimenstonal smooth domains: Polynomial compactness and spectral structure, Int. Math.
Res. Notices, rnx258, (2017).

[18] K. Ando, H. Kang and Y. Miyanishi, Ezponential decay estimates of the eigenvalues for
the Neumann—Poincaré operator on analytic boundaries in two dimensions, J. Integral
Equations Applications, 30(4) (2018), 473-489.

[19] K. Ando, H. Kang and Y. Miyanishi, Spectral structure of the Neumann-Poincaré oper-
ator on thin domains in two dimensions, Jour Anal. Math., 146(2022), 791-800.



[20] K. Ando, H. Kang, Y. Miyanishi and T. Nakazawa, Surface Localization of Plasmons in
Three Dimensions and Convexity, STAM Jour. Appl. Math., 81(3) (2021), 1020-1033
[21] K. Ando, H. Kang, Y. Miyanishi and E. Ushikoshi, The first Hadamard variation of
Neumann—Poincaré eigenvalues, Proc. Amer. Math. Soc. 147 (2019), 1073-1080.

[22] K. Ando, Y. Ji, H. Kang, D. Kawagoe, and Y. Miyanishi, Spectral structure of the
Neumann—Poincaré operator on tori, Ann. 1. H. Poincare-AN 36(7), 1817-1828.

[23] K. Ando, Y. Ji, H. Kang, D. Kawagoe, Y. Miyanishi and G. Rosenblum, Negative
eigenvalues of the Neumann—Poincaré operator on convex surfaces, in preparation

[24] A. S. Andreev, Asymptotics of the spectrum of compact pseudodifferential operators in
a Euclidean domain, Mat. Sbornik 137 (1988), 203-223; Math. USSR Sbornik 65 (1990).

[25] M. Birman and M. Solomyak, Asymptotic behavior of the spectrum of pseudodifferential
operators with anisotropically homogeneous symbols, Vestnik Leningrad Univ. 13 (1977),
13-21; English translation in Vestin. Leningr. Univ. Math. 10, 237-247.

[26] M. Birman, D. Yafaev, Asymptotic behavior of the spectrum of the scattering matriz.
(Russian) Boundary value problems of mathematical physics and related questions in the
theory of functions, 13. Zap. Nauchn. Sem. Leningrad. Otdel. Mat. Inst. Steklov. (LOMI)
110 (1981), 3-29. English translation in: J. Sov. Math. 25 (1984), 793-814.

[27] W. Blaschke, Voresungen Uber Differentialgeometrie 111, Berlin: Springer (1929)

[28] J. Blumenfeld and W. Mayer, Uber poincaré fundamental funktionen, Sitz. Wien. Akad.
Wiss., Math.-Nat. Klasse 122, Abt. ITa (1914), 2011-2047.

[29] E. Bonnetier and F. Triki, On the spectrum of Poincaré variational problem for two
close-to-touching inclusions in 2D, Arch. Ration. Mech. An. 209 (2013), 541-567.

[30] E. Bonnetier and H. Zhang, Characterization of the essential spectrum of the Neumann—
Poincaré operator in 2D domains with corner via Weyl sequences, Rev. Mat. Iberoam.,
35(3) (2019), 925-948.

[31] Louis Boutet Monvel, Boundary problems for pseudo-differential operators, Acta Math.,
126, (1971), 11-51.

[32] T. Carleman, Uber das Neumann-Poincarésche problem fir ein gebiet mit ecken,
Almquist and Wiksells, Uppsala, 1916.

[33] R. R. Coifman and Y. Meyer, Au dula des opérateurs pseudodifférentiels, Asterisque 57
(1978), 1-185.

[34] R. R. Coifman, A. McIntosh and Y. Meyer, L’integrale de Cauchy Definit un Operateur
Borne sur L2 Pour Les Courbes Lipschitziennes, 116 (2) (1982), 361-387.

[35] M. Costabel and E. Stephan, A direct boundary integral equation method for transmission
problems. J. Math. Anal. Appl., 106 (1985), 367—413.

[36] M. Costabel, E. Darrigtand and H. Sakly, Volume integral equations for electromagnetic
scattering in two dimensions. Comp. Math. Appl., 70(8)(2015), 2087-2101.

[37] B.E.J. Dahlberg: On the Poisson integral for Lipschitz and C1-domains, Studia Math.
66 (1979) 13-24.

[38] J. Delgado and M. Ruzhansky, Schatten classes on compact manifolds: Kernel condi-
tions, J. Funct. Anal., 267 (2014), 772-798.

[39] D. Deturck and L. Kazdan, Some regularity theorems in Riemannian geometry, Ann.
Sci. Ec. Norm. Supér. (4), 14 (3) (1981), 249-260.

[40] M. Dostani¢, A theorem of Ky-Fan type, Matematicki Vesnik, 47 (1995), 7-10.

[41] E.I. Fredholm, Sur une classe d’equations fonctionnelles, Acta Mathematica, 27 (1903),
365-390.

[42] S. Fukushima, Y. Ji and H. Kang, A decomposition theorem of surface vector fields
and spectral structure of the Neumann-Poincaré operator in elasticity, Trans. AMS.



377(3)(2024), 2065-2123

[43] S. Fukushima, Y. Ji, H. Kang and Y. Miyanishi Spectral properties of the Neumann-
Poincare operator and cloaking by anomalous localized resonance: a review, J. Korean
Soc. Ind. Appl. Math. 27(2)(2023), 87-108

[44] S. Fukushima and H. Kang, Spectral structure of the Neumann-Poincaré operator on
axially symmetric functions, J. Spectr. Theory 14(3) (2024), 1109-1145

[45] S. Fukushima, H. Kang and Y. Miyanishi, Decay rate of the eigenvalues of the Neumann-
Poincaré operator, Potential Analysis, 61(2023), 573-596

[46] M. 1. Gil’, Lower bounds for eigenvalues of Schatten-Von Neumann operators, J. Inequal.
Pure Appl. Math., 8(3) (2007), Art. 66.

[47] M. I. Gil, Operator functions and localization of spectra, Lectures Notes in Mathemat-
ics, vol.1830, Springer-Verlag, Berlin, 2003.

[48] A. Girouard and I. Polterovich, Spectral geometry of the Steklov problem (survey article),
J. Spectral Theory 7 (2017), 321-359.

[49] 1. C. Gohberg and M. G. Krein, Introduction to the Theory of Linear Nonselfadjoint
Operators, Trans. Mathem. Monographs, 18: (1969) Amer. Math. Soc., Providence, R.I.

[50] D. Grieser, The plasmonic eigenvalue problem, Rev. Math. Phys. 26 (2014), 1450005.

[51] G. Grubb, Spectral asymptotics for nonsmooth singular green operators, Comm. P. D.
E., 39: (2014), 530-573.

[52] J.Helsing, H. Kang and M. Lim, Classification of spectra of the Neumann—Poincaré oper-
ator on planar domains with corners by resonance, Ann. I. H. Poincare-AN., 34(4)(2017),
991-1011.

[53] J. Helsing and K.-M. Perfekt, The spectra of harmonic layer potential operators on
domains with rotationally symmetric conical points, Journal de Mathématiques Pures et
Appliqués 118 (2018), 235-287.

[54] G. C. Hiao and W. L. Wendland, Boundary Integral Equations, Applied Mathematical
Sciences, 164, Springer Nature Switzerland AG, 2021

[55] S. Hofmann, M. Mitrea and M. Taylor, Singular Integrals and Elliptic Boundary Prob-
lems on Regular Semmes—Kenig—Toro Domains, Int. Math. Res. Notices, 2010 (2010),
2567-2865

[56] L. Hormander, The Analysis of Linear Partial Differential Operators I11, Springer-Verlag
Berlin, Heidelberg.

[57] Y. Jiand H. Kang, A concavity condition for existence of a negative Neumann-Poincaré
eigenvalue in three dimensions, Proc. Amer. Math. 147 (2019), 3431-3438

[58] Y. Jung and M. Lim, A decay estimate for the eigenvalues of the Neumann—Poincaré
operator in two dimensions using the Grunsky coefficients, Proc. Amer. Math. Soc., 148
(2020), 591-600.

[59] M. Kadic, G. W. Milton, M. van Hecke and M. Wegeneret, 3D metamaterials, Nat. Rev.
Phys. 1, 198-210 (2019). https://doi.org/10.1038/s42254-018-0018-y

[60] H. Kang, K. Kim, H. Lee, J. Shin and S. Yu, Spectral properties of the Neumann—
Poincaré operator and uniformity of estimates for the conductivity equation with complex
coefficients, J. London Math. Soc. (2) 93 (2016), 519-546.

[61] H. Kang, M. Lim and S. Yu, Spectral resolution of the Neumann-Poincaré operator on
intersecting disks and analysis of plasmon resonance, arXiv:1501.02952, 2015.

[62] T. Kato, Variation of discrete spectra, Comm. Math. Phys., 111: (1987), 501-504.
[63] D. Kawagoe, Spectral analysis on the elastic Neumann-Poincaré operator (Analysis of

inverse problems through partial differential equations and related topics), 2P
AT geek 2174 (2021), 59-72



[64] O. D. Kellogg, Foundations of Potential Theory, Dover, New York, 1953.

[65] D. Khavinson, M. Putinar, and H.S. Shapiro, Poincaré’s variational problem in potential
theory. Arch. Ration. Mech. Anal. 185(1) (2007), 143-184.

[66] S. L. Krushkal, Chapter 11 - Quasiconformal Extensions and Reflections, Editor(s): R.
Kiithnau, Handbook of Complex Analysis, North-Holland, 2, (2005), 507-553

[67] H. KONIG, Eigenvalue distribution of compact operators. Operator theory: Advances
and Applications, 16. Birkhauser Verlag, Basel, (1986).

[68] Ky Fan, Maximum properties and inequalities for the eigenvalues of completely contin-
uous operators, Proc. Nat. Acad. Sci., U. S. A. 37, (1951), 760-766.

[69] W. Li, K. Perfekt and S. P. Shipman, Infinitely Many Embedded FEigenvalues for
the Neumann—Poincaré Operator in 3D, SIAM Journal on Mathematical Analysis
54(1)(2022), 343 - 362.

[70] W. Li and S. P. Shipman, Embedded eigenvalues for the Neumann-Poincareé operator,
J. Integral Equations Appl., 31 (2019), 505-534.

[71] F. C. Marques and A. Neves, Min-Max theory and the Willmore conjecture Anal. Math..
179(2) (2014), 683-782.

[72] E. Martensen, A spectral property of the electrostatic integral operator, J. Math. Anal.
Appl., 238 (1999), 551-557.

[73] 1. D. Mayergoyz, D. R. Fredkin and Z. Zhang, FElectrostatic (plasmon) resonances in
nanoparticles, Phys. Rev. B, 72 (2005), 155412.

[74] D. Mitrea, I. Mitrea and M. Mitrea Geometric Harmonic Analysis I-V, Developments
in Mathematics, Springer Cham

[75] L. Marta and K. Perfekt, The quasi-static plasmonic problem for polyhedra, Math. Ann.,
(2022), https://doi.org/10.1007/s00208-022-02481-x

[76] V. G. Maz’ya, Boundary Integral Equations, Itogi Nauki i Techniki, Fundamental Di-
rections, vol. 27, Analysis-4, Viniti, 1988, 131-228.

[77] G.W. Milton and N.-A.P. Nicorovici, On the cloaking effects associated with anomalous
localized resonance, Proc. R. Soc. A 462 (2006), 3027-3059.

[78] S. G. Mikhlin: Mathematical Physics, an Advanced Course. North Holland Pub. Comp.,
Amsterdam (1970).

[79] Y. Miyanishi, Weyl’s law for the eigenvalues of the Neumann—Poincaré operators in
three dimensions: Willmore energy and surface geometry, Advances in Math., 406 (2022),
108547.

[80] Y. Miyanishi, A short note on decay rates of odd partitions: An application of spectral
asymptotics of the Neumann—Poincaré operators, Archiv der Mathematik, 121 (2023),
419-424,

1] BP A, Ay - ATV H LAFIRO AR AR Y 2O, 20194 HERE
IRE, BB ORIE (BIRKY) FRlEEE7 7A 527 b

[82] E P4 #HA, Layer Potential Type Operator O A2 hLHEG & 2 DJSHICAIT T, 2023
FE KFREIRE. WEOTEGR RIS (RILRE) FilfEE 7 72 -7 7 &

[83] Y. Miyanishi and G. Rozenblum, FEigenvalues of the Neumann—Poincare operator in
dimension 3: Weyl’s law and geometry, St. Peterusberg Jour. 31 (2) (2019), 248-268.

[84] Y. Miyanishi and G. Rozenblum, Spectral properties of the Neumann-Poincaré operator
in 3D elasticity, Int. Math. Res. Not., 2021 (11) (2020), 8715-8740.

[85] Y. Miyanishi and T. Suzuki, Eigenvalues and eigenfunctions of double layer potentials,
Trans. Amer. Math. 369 (2017), 8037-8059.

[86] C. Neumann, Uber die Methode des arithmetischen Mittels, Erste and zweite Abhand-
lung, Leipzig 1887/88, in Abh. d. Kgl. Sachs Ges. d. Wiss., IX and XIII



[87] C. Pechstein, Shape-explicit constants for some boundary integral operators, Appl. Anal.
92(5) (2013), 949-974.

[88] K. Perfekt and M. Putinar, Spectral bounds for the Neumann—Poincaré operator on
planar domains with corners, J. Anal. Math. 124 (2014), 39-57.

[89] K. Perfekt and M. Putinar, The essential spectrum of the Neumann—Poincaré operator
on a domain with corners, Arch. Ration. Mech. Anal. 223 (2017), no. 2, 1019-1033.

[90] J. Plemelj, Potentialtheoretische Untersuchungen, Preisschriften der Fiirstlich
Jablonowskischen, Gesellschaft zu Leipzig, Teubner-Verlag, Leipzig, (1911).

[91] H. Poincaré, La méthode de Neumann et le probléme de Dirichlet, Acta Math. 20 (1897),
59-152.

[92] J. Radon, Uber die Randwertaufgaben beim logarithmischen Potential, Sitzber. Akad.
Wiss. Wien 128 (1919) 1123-1167.

[93] S. Ritter, The spectrum of the electrostatic integral operator for an ellipsoid, in “Inverse
Scattering and Potential Problems in Mathematical Physics,” (R.F.Kleinman, R.Kress,
and E.Marstensen, Eds.), Lang, Frankfurt/Bern, (1995), 157-167.

[94] G. Rozenblum. FEigenvalue asymptotics for polynomially compact pseudodifferential op-
erators, Algebra i Analiz 33(2)(2021), 215-233.

[95] G. Rozenblum and G. Tashchiyan, Eigenvalue asymptotics for potential type operators
on Lipschitz surfaces, Russ. J. Math. Phys. 13 (3), (2006), 326-339.

[96] M. Schiffer, The Fredholm eigenvalues of plane domains, Pacific J. Math. 7 (1957),
1187-1225.

[97] M. Schiffer, Fredholm eigenvalues and conformal mapping, Autovalori e autosoluzioni,
C.ILM.E. Summer Schools 27, Springer (2011), 203-234.

[98] G. SCHOBER, Neumann’s lemma, Proc. AMS 19, (1968), 306-311.

[99] R. Seeley, Singular integrals and boundary value problems, American Journal of Mathe-
matics, 88 (4), 1966, 781-8009.

[100] H. S. Shapiro, The Schwarz function and its generalization to higher dimensions, Uni-
versity of Arkansas Lecture Notes in the Mathematical Sciences, 9. A Wiley Interscience
Publication. John Wiley and Sons, Inc., New York, (1992).

[101] H. Shahgholian, A characterization of the sphere in terms of single-layer potentials,
Proc. Amer. Math. Soc., 115 (1992), 1167-1168.

[102] V. Yu. Shelepov, On the index of an integral operator of the potential type in the space
L, Sov. Math., Dokl. 10/A, (1969), 754-757.

[103] M. A. Shubin, Pseudodifferential Operators and Spectral Theory (Second Edition),
Springer, (2001).
[104] B. Simon, Trace ideals and their applications, 2nd ed., Amer. Math. Soc. (2005).

[105] G. Springer, Fredholm eigenvalues and quasiconformal mapping, Acta. Math.,
111(1964), 121-141

[106] O. Steinbach and W. L. Wendland, On C. Neumann’s method for second-order elliptic
systems in domains with non-smooth boundaries, J. Math. Anal. Appl. 262 (2001), 733—
748.

[107] M. E. Taylor, Tools for PDE: Pseudodifferential Operators, Paradifferential Operators,
and Layer Potentials, Mathematical Surveys and Monographs, 81 American Math. Soc.,
Providence RI, (2000).

[108] F. G. Tricomi, Integral Equations, Wiley, New York (1957).

[109] G.C. Verchota, Layer potentials and boundary value problems for Laplace’s equation in
Lipschitz domains, J. Funct. Anal. 59 (1984), 572-611.

[110] S. Warschawski, On the solution of Lichtenstein-Gershgorin integral equation in con-



formal mapping: 1. Theory, Nat. Bur, Standards Appl. Math. Ser. 42, (1955), 7-29

[111] W. L. Wendland, On the Double Layer Potential, In: Cialdea A., Ricci P.E., Lanzara
F. (eds) Analysis, Partial Differential Equations and Applications. Operator Theory:
Advances and Applications, 193 (2009) Birkhauser Basel

[112] S. Werner, SPIEGELUNGSKOEFFIZIENT UND FREDHOLMSCHER EIGENWERT
FUR GEWISSE POLYGONE, Annales Academis Scientiarum FennicaeeMathematica, 22
(1997), 165-186

[113] J. H. White, A global invariant of conformal mappings in space, Proc. Amer. Math.
Soc. 38 (1973), 162-164.

[114] S. Zaremba, Les fonctions fondamentales de M. Poincaré et la méthode de Neumann
pour une frontiére composé de polygones curvilignes, Journal de Mathématiques Pures et
Appliquées 10 (1904), 395-444.

[115] Seyed Zoalroshd, On Spectral Properties of Single Layer Potentials (2016), USF Tampa
Graduate Theses and Dissertations.



