























[8] Solli,D.R., McCormick,C.F. and Chiao,R.Y. Photonic crystal polarizers and
polarizing beam splitters. J. of Appl. Phys. 93, 9429-9431, (2003).

[9] Zh. Gevorkian, A. Hakhoumian, V. Gasparian and E. Cuevas, Capsize of
polarization in dilute photonic crystals, Scientific Reports, 7: 16593
DOI:10.1038/s41598-017-16847-8 (2017).

[10] M. Davtyan, Zh. Gevorkian#Resonance polarization rotation in photonic
crystals., Journal of Contemporary Physics (Armenian Academy of Sciences),
54,3 (2019).

[11] Zh. Gevorkian, V. Gasparian and E. Cuevas, Straightening of light in a one-
dimensional dilute photonic crystal, Scientific Reports, 9, 14053
https://doi.org/10.1038/541598-019-50590-6 (2019).

[12] J. Pendry, D. Schurig, and D. Smith, Controlling electromagnetic fields,
Science 312, 1780 (2006).

[13] U. Leonhardt, Optical conformal mapping, Science 312, 1777 (2006).

[14] Y.Lai, H.Chen, Zh.-Q.Zhang, and C.T.Chan, Complementary Media
Invisibility Cloak that Cloaks Objects at a Distance Outside the Cloaking
Shell., Phys.Rev.Lett. 102, 093901 (2009).

[15] J.Zhou, T.Koschny, M.Kafesaki, E.N.Economou, J.B.Pendry, C.M.Soukolis,
Saturation of the Magnetic Response of Split-Ring Resonators at Optical
Frequencies., Phys.Rev.Lett., 95, 223902 (2005).

[16] J.Sun, Ji Zhou and L.Kang, Homogenous isotropic invisible cloak based on
geometrical optics, Optics Express, 16, 17768 (2008).

[17] X.Chen, Yu Luo, J.Zhang, K.Jiang, J.B.Pendry and S.Zhang, Macroscopic
invisibility cloaking of visible light, Nature Communications, Dol:
10.1038/ncomms1176.

[18] H.Chen, B.Zheng, L.Shen, H.Wang, X.Zhang, N.I.Zheludev and B.Zhang,
Rayoptics cloaking devices for large objects in incoherent natural light, Nature
Communications, 2, 1 DOI: 10.1038/ncomms3652 (2013).

[19] J.S.Choi and J.C.Howell, Paraxial ray optics cloaking., Optics Express, 22 (24),
29465-29478 (2014).

[20] Stover, Christopher, Green’s Function., from MathWorld—A Wolfram Web
Resource, created by Eric W. Weisstein.
https://mathworld.wolfram.com/GreensFunction.html

[21] I. Perczel, P. K’omar, and M. D. Lukin, Quantum optics in Maxwell’s fish eye
lens with single atoms and photons, Phys. Rev. A 98, 033803 (2018).

[22] Haitao Dai, Yamin Xing, Maozhou Chen, Meini Gao, Ziyang Guo, Yu Zhang,
Xiaoqing Ma, Xichen Hao, Zolkefl AY. Mohamed, Han Zhang, Changlong
Liu,Magnetically tunable Maxwell fisheye lens for spin waves focusing,
Journal of Magnetism and Magnetic Materials, 545,168743 (2022).

16

© National l.ibrary of Armenia

[23] Zh. Gevorkian, Universal Hall conductivity in graphene Maxwell fish-eye
quantum dot, Physica E: Low-dimensional Systems and Nanostructures, 138,
115103 (2022).

[24] Yu. N. Demkov and V. N. Ostrovskii, Internal symmetry of the Maxwell “fish-
eye” problem and the Fock group for the Hydrogen atom., SOVIET PHYSICS
JETP, 13, 1083 (1971).

[25] R. Szmytkowski, Green’s function for the wavized Maxwell fish-eye problem.,
J. Phys. A: Math. Theor. 44, 065203 (2011).

[26] L.A. Pazynin and G.O. Kryvchikova, Focusing properties of Maxwell’s fish
eye medium., Progress in Electromagnetics Research, 131, 425-440 (2012).

Publication list

1. M. Davtyan, Maxwell fish eye and Luneburg profiles for polarized light. PoS,
Regio2021, 011. https://doi.org/10.22323/1.412.0011 pp.1-9 (2022).

2. M. Davtyan, Zh. Gevorkian & A. Nersessian, Maxwell fish eye for polarized
light. Physical Review A, 104 (5), 053502 pp. 1-6 (2021).

3. Zh. Gevorkian & M. Davtyan, Discrete spectrum radiation from a charged
particle moving in a medium with Maxwell's fish-eye refraction-index profile.
Physical Review A, 102 (6), 063504, pp. 1-5 (2020).

4. Zh. Gevorkian, M. Davtyan & A. Nersessian, Extended symmetries in
geometrical optics. Physical Review A, 101 (2), 023840, pp. 1-6 (2020).

5. M. Davtyan & Zh. Gevorkian, Resonance polarization rotation in photonic
crystals. Journal of Contemporary Physics (Armenian Academy of Sciences),
54 (3), pp. 267-271 (2019).

Results of this dissertation were also reported in the following conferences:

*  RDP online PhD school and workshop "Aspects of Symmetry*
https://pos.sissa.it/412/

*  XVII DIAS-TH Winter School "Supersymmetry and Integrability"
https://indico.jinr.ru/event/2521/



<UUEUP® B WUUUUGNNFE3NFLLER 2600
ELEUS rUUT UG LhUEYUEY ULPLLELP SULTEOUUL
VY LYELNFT

Wdthnthnid

Wohmumwbpnid niuntiiwuhpyty il nwpuntiuwl hundwsunth
wihwdwutinmpnibbtipm]  odujwd  Showuyptipnud  jnyuh - nwpwdtwh  htn
Juupjwd fulinhpttp: Uhgunjuyph withuniwutinni gnitip tpubwynid £, np dhewjuyph
philjdwb gnighyp hwumunni @ sk b nieh npnpuh mwpudwjud uhnjuwdm pinid: W
wwntiimpinunipjuill ke dtp hhdbwliwih mpwngpnipniip Yhbopnhwgud | bplyne
whuwyh wihwdwutn dhpufuyptiph Ypu: Lwhe numdbwuhpynid G $nunndughb
pmiptinGtipp, npnbip  owwmhluub  junniggwdpbtin Lo odwmjwd wwppbipwljub
wihunfwutinmpniattipm]: Tohwiwubinnipyub dniu mtuwyp wyb k, tpp Sheunjuyph
ptijiw@ gnighyp npnpujh whplinhwn $nibghw E Ynnpphlunhg: <pdbwfwb
npwnpnipniip wpymd £ omwppbp  phnuyiwd  hwdwswhnipyni@btip nibtigng
wpndhbtipht: Uwubunnpug b, ntunidbwuhpgud G «Uwpuytih dgub wsp» (UQAW)
Ungynn wpndhind nyup mwpuwdtwld b Gnyh wpndpnd Gwnwgquydwb  htin
Juuwd pubinppbtip: GGhuwdnwud wnbkbwhinunpyub dbe unwugywd hhdbwlub
wipryniiptipp htmlyuy b @

e Unwy E pupty Uwpuytiih hwjuuwpnidbtiph ypuw hhdjwd wtumpyni b,
npp puguwnpnd £ $nnnbughlt pynipinmd ptinwgdwb nignbwbuughh
ujmnywnp:

e UQU wpndphmd nyup Gunwquypbtiph htiuwqdtph  wwpuwdbnptpp
wpwnwhuynyty Gh pupddwb hintigpuybitiph thengny:

e Pwgwhwyunyty th $nwnnbh wybwhuh Jh6wldtp, npnip odwnwd Gh
wnwytijugnyl wunnwlub dndtiinng b npnbp Jupnn G0 oquugnpdyty
oupmhlijulub ngniwwmnptip unmwbwnt hwdwp:

 Uwwgjty Lt vwhihg Juhjwd UAW  wpndhh  hnhnjujwd
wpnwhuwymmpmb, npp  Yepulubqmd £ hwdwlupgh — Ghpphh
hunfwsuthniniblitipp b hwbqtighnud £ plinwgwd jnyuh Gunwquypitiph
thwl) htimwqodtiph:

e Quigh tbh uwyhbhg Juwpwd wpdiwb hbwbgpuybtiph, hbswybu Gwl
plinwgyud Inyuh tunwquyphtinh htimwgdtinh tognhwn
wpunwhwymnipynLbbtpp:

e Uwmwgyty L nibhytipuay dh}uwﬁhq{i, npp pny] L muhu qubly gubjugud
ntppwlghnl wpndhih phnhwbpwgnuip wb pbwpnd, tpp hwpdh b
wniymu uyhbip:
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Llipuywugyty £ L btipnipgh wpndhh wpmwhuwyunipynibp hwpyh wnbityng
uwhbp:

8nyg L wpgt, np UQU phljdwd gnighsm] dhounuypny wbghnn
1hgpuynpywd dwubhh Gwnwquypdwh unytupp ghulptn k:

Snyg L wpdly, np Gwowquypynn  wihph  tpQupnigymbp  mnhn
hunftidwnwub £ UQU wypndhh pununnhd b uminpuijub dsheunjuypnid
nLih nhuynpuyhtt Gwnwquypdwb phnype:

UQU wpndpnd  Gunwguypmyd nibtibugnt hwdwp wnwgyty £ ol
Qtptiiynyh yuydwbht hwdwhiuh wuydwd UQAW wypndhih hudwp:



POJIb CHMMETPUYHBIX HEOAHOPOJJHOCTEM B ITPOBJIEMAX
PACIIPOCTPAHEHUS DJIEKTPOMATHUTHBIX BOJIH

Pe3rome

B flaHHOIf AMCCepTaly UCCle Ay 0TS SIBIEHHS, CBI3aHHBIE C PACTIPOCTPAHEHHEM CBETA B
cpegax, oOmajaromMX  pasIMYHBIMHA  THIIAMH
HeoHOpoAHOCTE  KOHKPETHOH  cpe/ipl

CUMMETPHYHON  HEOXHOPOIHOCTH.
O3HAYaeT, 4TO II0Ka3aTellb MpPeOMIICHUS
HENOCTOSHEH M MMEET ONpEeJEeHHYI0 I[POCTPAHCTBEHHYIO 3aBUCMMOCTh. bobineit
YacThl0, BHUMAHUE YJIeNSeTcs IByM THIIaM HEOAHOPOIHEIX cpell. Bo-TiepBhIX, n3yyaroTcs
(OTOHHBIC  KPUCTALIBL,  [PEACTABISIOIINE OINITHYECKUE  CTPYKTYpHl ¢
NEPUOJMYECKUMH  HEOJHOPOAHOCTSAMH. JIpyroift THm — 95TO Korja IoKasarelb
TIPEOMIIEHHS SBJISETCA HENpephIBHOW (yHKIMel KoopauHatel. OCHOBHOE BHUMaHUE
yaensieTcs TPOGWIAM C pa3IMYHBIMH PACIIMPEHHBIMU CUMMETPUSAMU. B uyacTHOCTH,
U3y4anuch NpoOieMbl, CBA3aHHBIE C PACIPOCTPAHEHHEM CBeTa B NMPOQHIIe, Ha3LIBAEMOM

«PpiOnii rna3 Makcsemnay (MJIA), a Takoke npobieMa U3iTy4eHus B 3TOM XKe npoue.

coboit

OcHOBHBIE PE3YJIbTATHI AMCCEPTALUM TIPEJCTABICHBI HUXKE:

e  BriiBuraercst Teopusi, OCHOBaHHas Ha ypaBHeHUsAX MakcBeuia, oObsicHA0IAsS
pe30HaHCHOE BpalleHHe TONIpU3aliy B JOTOHHOM KpUCTAILIE.

e Ilokasano, uto B mpodune PI'M napameTpsl TpaekTopuii CBETOBBIX Jyueii
BBIPKAIOTCS UHTETPATaMU JIBUIKEHHUSI.

e  OnpeneneHel (QOTOHHBIE COCTOSIHHS € MaKCHMAIBHBEIM  BpallaTelbHBIM
MOMEHTOM, KOTOpbIE MOXKHO HCIOJB30BAaTh JUISL MOJNYYEHUS ONTHYECKUX
PE30HATOPOB.

e [logyyeHo MOAMGUUMPOBAHHOE BBIPAXKEHHE CIIMH-3aBUCUMOTrO ripoduist PTM,
KOTOPO€ BOCCTAHABIIMBAECT BHYTPEHHHE CUMMETPUM CHCTEMEI M TIPUBOAMT K
3aMKHYTOCTH TPAEKTOPUI MOJIPU30BAHHBIX CBETOBBIX JIyUeil.

e  Haiinens! TouyHble BHIpaKEHHS MHTErPAloOB IBIKCHUS, 4 TAKKe BBIPAKEHUS
TPaeKTOPHii NOJIAPHU3OBAHHBIX CBETOBBIX JTydeil.

e [lomyyeH yHUBEpCAJNBHBI MEXaHU3M,

pedpakTUBHBIA IPOGHIE ¢ yUETOM CIUHA.

MO3BOJIAIONMIUN  0000MMTE OO0

e [Ipeacrasneno BeIpakenue npoduis JliloHeGypra ¢ ydeToM crmHa.

e  [loxazaHo, 4TO CHIEKTp M3JTy4eHHs 3apsHKEHHON YaCTHIBI, MPOXOMANIEH Yepes
cpefy ¢ nokasareineM npenomienus PI'M, siBseTcst JUCKPETHBIM.

e  Iloka3aHo, 4TO JUIMHA BOJHBI M3]Ty4aeMOi BOJHBI TPOTIOPLMOHAIBHA PajIdyCy
npoduist PI'M n B HOpManbHO# cpejie UMeeT XapakTep JUIONLHOTO U3TyYeHUs.
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AHAJIOTMYHO YEPEHKOBCKOMY YCIJIOBUIO, MOJIYYEHO YCIIOBUE [l M3JIy4EHUs B
npopuine MJIA.
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