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UCUSUULLP CURZUULNRC LVUUL UG NRE3NRLE

Uslummnwtph wpphwljmiunipniiin: <bkpohtt mwutwdjulutph pipwugpnid utjuwnbihnpku
wdk] b hbkwnwppppnipniup dhowduwyph htwn thnjuwqnnn jhgpwynpjwsé dwutthjubph
Swnwqujpwihlt wpngbhutbph tjuwwndwdp: Uhowduyph weolwnipmniup buyku wqpnid k
nhjjunhyhunwljut dwutthubnph dujudwsd HEjunpudwuqihuwlu nuownh
hwnlmpniutph Jpu hwbghgubng dwnwquypdwt unp wbuwlubph dlwynpdwb:
dhpohtitkphu  ophtiwljukp Gt QhEpkulndjwt  wnwquypnidp  (2X), wugnidwght
Swnwquypnidp, nhppuljghntt Lwnwquypnudp b wyi: Swpwquypdwi tyqusd mbkuwlubph
owppnid 2&-h nipwgpuy hwnlnmpmnittbpp [1] hwtgkgply B tpw Yhpwonipniibbph jugi
puquuquinipyut, hsng b wupdwiwynpgws b 2&-h htnbktuhynipjut b wilnibw-
hwdwpwhtt  punipwgnpbtph Jurwjupdwtt  nipgpuwé  nrumduwuhpnipniubph
Juplnpnipjnitp: Lwiundbhqhljugh, $nnnttwghtt poiptnubph b dbnnwiyniptph uhtiptquui
plwquyuntbpnid Jipohtt ghnwljut twdnudubpp inp hbpwulwpubp Bo pugnd 2&-h
Jhpwenipnibtbph  piyuyodwt hdwuwnnyd: Upwljdlp G wnkjuuninghwukp, npnup
htwpwynpmipmt Bt wwhu vnwbw] EEjunpwdwquhuujuwt wewbdbwhwunntly
punmipwqpbpny Wnipkp: Unwbdtwlh hbnwppppmipmitt Eo tbpluwjwugunud  wjtyhuh
ymptpp, npntg ghhEyupuwliuwit b dwqbhuwlwb pwthwbghhngpmiaubpp
hwwpmpniutiph npnowlh whpnypnud dhwdwdwbwl pugnitmd Bb puguuwlwb
wpdbpubp (Yphuwlh puguuwlut jud dwh dbnwiyniptp) [2]: Zklmwgnunipput Uk wy
Juplnp nignnipnit | 2&-h punipwgpbph ypu dhowduypbph pudwidwt vwhdwubph
wqpbgnipjutl nuundtwuppmipniip: Zklnwqnuumipnitibp Bt juunwpdt] vwhdwbubph
hwpp, quubtughly, ubtphl b wy wykh pupy Eppuswthnipniiubpnud: 22 QUU SUND-nud
Jtpohtt tpbp wnwubwdjwlubph pupwgpnid juwnwpjws hbnwgnunippibbbpp (b,
ophtal, [3-8]), npnup hhdodws Gu  Qphth  Pniulghwyh  dbkpnnnd Uwpuykh
huwjuwuwpnidubph &qphwn jnsnudubph Yypw Jyuynud Gu, np dhowduypbph quutwghtt b
udbinhl] hwdwswhnipjudp vwhdwbtbph wqpbkgnipmitp wppbp htnwgstpny owpdynn
nhpjuwwnhyhunnwlwi thgpwynpyws dwutthlubkph Ynnuhg dwljuwéwsd fEjnpudwugihuwlwui
nuginh pumpuwgptph Jpw Jwpon b ojhuby) jehun bwlwb, hull npnp pbwypbpoud Yply
nhqnbwbuwht pinyp: Uwnbkbiwjunumpniind tipuyugus punhpubpp hwinhuwind
Ll ytpnhhojw hEnmwgnunnipnititbpnh swupnitwlnipniip:

Usliwnnwiiph twwwwlp: Unblwhinunipnianid abpluyuggus hbwnwgnunipniuubph
hhdtwlut bywwnwlt £ pwguhwjnk) nmwuppkp htnwgstpny owpdynn hgpuynpdws
dwutthlubkph/puwudpniyjubph, Jud nputg onpwubkph Swnuquyypdut
wnwbdiwhwwnlnippiuttpp hwupp b wdkphl  hwdwswihnipudp pudwtdw
uwhdwbttpny dhowyuwypbtpnud: Lnisydl) ki hknliyjwy junhpubtpnp.

* thunwpyybt Ehwnnpnhs gunh Jpw bEjunpugihuwlwi whpubph gpdwt dudwbwly Ubs

Jwjnypny dwljtplnypwiht whpubph dwjwsdwb Eplinygpen:



« Zhmwgnuyl] o phpuunhdhunwlwt  jhgpwynpdws  dwubhlh dwlubdws
LEyunpudwuquhuwjut nwonh wpwdtwhwnlmpmnibiutpp, Epp wyjt hwnmd k
Jhuwwidbpe hwnnpnhs dhowduwyph hwpp uwhdwbp, juwd wigind E Julinudnud
quijnn  Ykpownp hwuwnnipjudp hunnpnhs phpbnny tpw  dwlbplngputphi
ninnuhuwjwug:

o Munudtwuhpdl) b Julinmmidnid quidnny ghhEjupuut jwd hwnnpghs  qunh
JEuwnpnung wbgtny jhgpwynpwéd dwutthlfp/dwuthlubph pwudpnijubph onpwh
Lwnuqujpnilp:

* Zhwnwgnujtyp £ phhupuljwl, Yodwgngpun ud bwnnpphs  qunh  gnipep, bpw
hwuwpwlwéwihtt hwppnipniinid hwjwuwpwswth yunwnynn (hgpuynpjus dwutthjh
Swnuqujpdut winitbw-hwdwughtt puofuntdp:

* Thunwplyt) E dptnnpunud ninnnpydwéd hwpdwoenn wihpubph nmwpwsdwt dudwwly
1-10 Yzg hwdwpmpinitubph whpnypod winiunhl b Ejupudwuquhuuout
wihpubph dwnwquypdwt tplnypp b wy ptpugpnid 1-2 UZzg hwdwunipmniiibpny
EiEyunpudwuquhuwlut wihpubph dwjusdwt htwpwynpnipniip:

Ghunwlwi tnpoypp: Unbtwhnunmipjut dky tkpwndws nrunidtwuhpnipniutbph
hhuiuul ghnwljui inpnypp HEjnpudwgihuwlwi nuppkp ypngkubibph (hwnnpnhs
qunp  Jpw  EEjupwqihuwlwl  wihpubph - gpdwi,  ghhunpuljwi/hwnnphs - qunh
JEuwnpnung wbgunn EEjupnbtwhtt pwtdpnifubph onpuyh dwjuéws Swnwquypdul,
nhhiEjnpujut/hwnnpnhs qunh hwuwpwlwéwihtt hwppnipyut Uky wwnwnynn thgph jud
1thgptph onpuyh Swpwquypdwt) ypw dhowduwypbph pwdwidwb uwdbkphl vwhdwbibph
httwpwiynp nhgnuwbuwihtt wqpbkgnipjutt pugwhwjnnudp b wyy Eplnyph wibhwon
hhdtwynpnid E: Qupbnp Gb bwb jhuwwbdbpe/fud dippwynp hwnnpnhs dhowduynph
hwpp vwhdwip hwwnnn thgpuwynpjwsd dwutthyh Ynnuhg dks juyunypeny dwljEpbnypught
hEjunpuwdwuqihuwljwt nuwnwinidbobph dwwsdwt htwpuynpmpjut puguhwjnnudp,
htswblu twlh dptunnpunid ninnonpyyws hwpdwénn whpubph mwpwsdwt dudwbwly 1-10
4zg whpnypmd wlhniunhl b HEjupuwdwquhuwlwt wihpttph dwnwquypdwi htwn
Ukluntn, 1-2UZg hwdwunipmoitbubpny bEjupudwgqihuwlui wihpubph  dwlwsdwt
httwpwynpnipjuwt hhdtwynpnudp:

Nuwonywinipjub thpjujug]ny hhdtwlwb ngpoypttpp
1. Zwnnpphs quph Jpw HEjunpwdwqhuwlwt ‘ul]llphhph gnuwt dwdwbwl  atinph
ywpwubwnpbph npnowlh wpdbpubph nhypnid Jupnn G dwlwddl) JES juyunypeny
dwljtplinypuwyhtt whpukp:
2. Mnnuqghsé hwwuwpwswih owpdynn thgpwynpyws dwuthlp Yupnn £ dwlwoel) ks
(wyinypny dwltplinypwiht bEjupudwgqthuwlut nwnwinwdubp, Epp hwnmd | w)
hwnnpnhs Jhuwwidtpne dhowduyph b qulininidh hwupp vwhdwbp, wyn vwhdwiht
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ninquhwjug Ywd p) hwuppe qniquhbe wunkpny hwnnpnhs phpbnp” wlkplnypeht
ninnuhuwjwug:

3. dwlninmumd quiyny phhEjupwlwit jud hwnnpnhs qunh Yhuwnpnung wbgunn
nhpjuwwnhyhunnwlwi jhgpwynpwsd dwutthyh jud dwuthubph pwidpnijubph onpui
jinph  wwpwdtnptphg  Jwhjws  hwdwpnmipjut  npnowlh  «nhqnuwtuwghis
wpdbpubph phwypnid wpwpmd Lt dks  htwnbktuhymipyudp, pdwuqhlnhbpktn
Lwnuqujpni:

4. zunnpnhs ud ghijEjunpuljui qinh ompep” tpw hwuwpuljwsughts hwppnipjui Uke
hwjwuwpwswh wwnwnynn phyjunhdhunwlwi jhgpwynpjusd dwutthjp wunwndwh
npnowlh (phqnuwbuwghtt) hwdwhinipnitubph ghypnud, quph dwlbplnyphtt (Gud
ubkpunud) dwjwond £ fEjnpudwuquhuwljut quownh dks juyunyypny nwwnwinidubp,
hlsth mnklgynud £ htmkuhy Swnwquypdudp:

5. Uptnppunud ninynpyjuws hqnp hwpdwénn wihph nwpwsdwt pupwugpnid 1-10 §2g
wnhpnypnid wyniunhl b Ejupudwqthuwlwb wihpttph supwquypdwt hEn kljnty
Jupny b dwluwédl] twb 1-2 Uzg hwdwpnipniiubpny HEjupudwuquhuujut
wihputp  husp hbnlwip b hupgwsny wihph wqpkgmpjub hbnlwipny whwewmgus
yuquuyh Ejunpnutbph Ynhbpkin uhippnunpnbughtt Swnwquypuwb:

QAnpsuwluit wpdbpp: Unbkiwpinumpniinid tbpljujugduws hbwnwgnunipmiubpp
(Uwutwynpuuybtu hwpp uvwhdwip Juwd gniigp hwwnnng juwd qunh onipop wwnwnynn
1thgpwynpus dwuthlubph/putdpnijutph dwnwquypdwi Eplnyph ntunidbwuhpnudp)
Jupny Gu bywunk) ghqu-nbkpuwhbpgujhtt hwdwnipmniiibph whpnypnud junwdupynn
punipwgnpbtpny, dntnppndwwnhl, dJké  htnbkiuhynipudp  EEjupudwqtihuwljut
Swnuwqujpuult  wypmiptubph  dowldwip b wyn dwrwquipdwi  Jhpwenipmniatubph
cpowtwilh  phyjuyidwibp:  Zwnnpnhs  qunh dpu REjupudwgihuwlub wihpubph
nhqnbwbuwyhtt gpdw Eplinypp Yupnn £ Jhpundl) opnud dbnwnuljut dwutthlukph
hujntwpbpdwtt b dpunpnpnh  wnpunudwoenipyjutt  quwhwndwt  tywwnwlubkpny:
Zupywénn wihph mwpwésdwb pipwgpnid wnwewgnn hwjwbwlwh Lwnwquypnidp jupnn
E Yhpwndlk] gqbhpdwjuwghtt pnsnn opjuntbkph pugwhuwjndwb dbpnnubph dowljuwb
tywwnwyny:

Uohiwnmuph thpluwjugnidp: Unbtwhinunipjut hhdtwlut wpyniupubpp qilnigdty
ki Uhowqquyhtt ghinwudnnnyubpnid, hiswhuhp & "Electron, Positron, Neutron and X-ray
Scattering under the External Influences”, Yerevan-Meghri: 2015, 2017, 2019, 2021, 2023;
International Symposium "Radiation from Relativistic Electrons in Periodic Structures”, RREPS
2017, 2019, 2023; International Conference "Charged and Neutral Particles Channeling
Phenomenon”, Channeling 2018, 2023; “International Scientific School - Conference on
Acoustophysics named after Academician A. R. Mkrtchyan”, 2022, 2023:

Zpuywpwlnidubpp: Unktwhnunipjut hhdtwljut wpnyniupubpp mywugpyty Bu pynyg
5
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wbgubhu:  ThhEjupulut  qunh  GEubwnpnbng  jhgpwynpduws dwuthlubph
pwtdpniubph onpugh whgdwt phypnid fwpwquypdwi htnktuhynipmniuop jupth £
1pwgnighs wykjugul) wpwbdht puwdpnijubph fwnwquypdwi YnhEpkun Jepugpdu
oinphht] pwbidpniljabph tholt hkpwnpmipub hwnnly plunpntpjudp:

S Spyws B wthwdwubn Jhupntwhwdwswth  dhowduypnid  EEjunpudwgihumlju
whpubiph nmwpwoénidp punipwgpnn hhdwbwlwt hwjuwuwpnidubph &ogphwn (nisnudp
Qpphuh $miulghwih dbpnnny: Spwd E ny hnbwjwlwl hwnnpnhy qunh Jpw hwpp
hEjunpwdwqihuwlwt wihph  phgnbwbuwghtt gpdwt Gplnyph  wlbwen
puguinpnipinilp:

. Zhnmwgnunws E hwnnpnhs qugh onipop, tpw hwuwpwlwéuwhtt hwppnipniunid
hwjwuwpwswih wnwnynn thgpuwynpjws dwutthih dwjuéws bEjunpuduqihuwlju
nuownpn: 8nyg k wnpdws, np qunh ynipnid poyp Juutdut b wnndwb hwdwnipjut
npnowljh «obgnimbiuwghis wpdbpikph nhypnud, fwpwquyplus pfwinibkph phip
Jupnny E nmwubyul wiqudtbkp wybh dks (hub), put guunwpl] mwpwbdnipjniind
wywnwnynn 1hgph hwdwp: Upy Gplinypep puguinpynid | ipwing, np qunh dwlEpbnypht
wpwowtimd ko LhEjunpwdwquhuwljuwt nuwonh dES  jwjunypny wnwwnwinidubp
(Uwlbkpunipwhtt whpubp), npnup ninklgynud tu qunhg Uks hnwynpnipiniuttph Ypw
htwnktuhy nkqntwbuwjhtt fwnwquypdudp:

. Nuunulbwuppyly) B ghhEjupulwt, Yndynghn Juwd hwnnpnhs qunh onipop, tpw
hwuwpwlwdwihtt hwppnipjut ke hwjuwuwpwswth wwnwnynn jhgpuwynpywsd dwutthljh

Swnuqujpdul wilnitbw-hwdwpwhtt puojunidp: ungph  wwpwudbknpbph npno
wpdbpubph phypnid Lwpwquypdwt htnkuuhynipmniup jupnn E bwybu wdbih dksd
1htuk], pwt ghhEjnpuljwt puthwigkhnipyut tnyt hpwlwb dwub nitbbgnn wudbpe
pwiwighl uvhowdwpnid wuwndbknt phypnud: Zhwwgnugl] b «aidbnugdusd»
Swnwquypdwi  wilmbw-hwdwpwhtt  pwojunidp  unpnughnudh  whwnwbwnhg,
huwpws plupghg, wbkpinthg Yjwd nulm thopp pownimpnny hwpjws  plupghg
yuunpuwunjws quniph  phypbpnud, hwdwhnipniabtph  ghqu-nkpuwhbpguyht
wnhpnypnid:

. Zhnmwgnunyty E hwjuljupjuwht winiunhly <hputnp»-utph wpwpwsd ninnnpydus
hupqwénn  wihpubph wwpwédwt pupwgpnid, 1-10 §2g hwdwpunmipmnitubph
wnhpnypnid wliniunhl b fEjupudwquhuwljut whpubph dwnwquypdwt Eplingpn:
ZhttwynpJws k, np hwpywénn wihph nwpwsdwut pupwugpnid Jupnn bu dwljusyt
twl 1-2U2g hwlwpunipniutbpny HEjunpudwgqthuwwut wihpubp, husp wpngnitp b
hwpwénn whph wqpkgnipjut hbnbwipn] wnwowgws wjwquuwh Etjunpntubph
Inhtpkinn  uhuppnupnuughlt  Swpwquipuwt’  Gpyph  dwqbhuwlwi  nwownnud:
Thuynjwhtt Unnnwynpnipjudp hwoqupljwsd E wmqun EEjnpnuubph dwnwquypdui
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hqnpnipniup b gnyg £ npdws, np wnljuw phnklnnpubph qquniinipjut ywpuquynud
Swnwquypnidp Junpny £ gpuigdl) dhwyh wyb nphypnud Epp wyt pyuqhlnhbpkon
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CAPKHCAH AHYIII

HEKOTOPBIE OCOBEHHOCTH 9JIEKTPOMATHUTHOTI'O U3JIYUEHUS
B COEPUYECKU-CUMMETPHUYHBIX CPEJAX
BriBoab1

[TokazaHOo, YTO e€C/yM PpEeNIATUBUCTCKAs 3apsDKEHHAA YaCcTUIA IIepPeceKaeT ILIOCKYIO
TPaHUIlY paszesa MoTyOeCKOHeYHOI IIPOBOAAIIEH Cpeibl C BaKyyMOM, MJIM IIPOJIETaeT
CKBO3b IUIACTUHY OECKOHEYHO OOJIBIINX Pa3MepOB (IIePIeHAUKYJIIPHO K IIOBEPXHOCTAM),
HaXOJAIIyIOCS B BaKyyMe, TO Ha TPAaHMIAX pasfesa BEIecTBa C BAKYYMOM MOTYT
TeHepPUPOBATHCA JJIEKTPOMAarHUTHbIe KosebOaHusa Oosbmioi amrmrynsl. llpu atom c
yZaJeHHeM OT IIOBEPXHOCTell pas3fesa BemjecTBa C BAaKyyMOM aMILIHTYZA
3JIEKTPOMArHUTHBIX KOJIe0aHUil yMEeHbIIAeTCA HKCIIOHEHIMAIBHO.

VccemoBaHo M3IydeHNe PeIITUBUCTCKO 3apsHKeHHOM YaCTUIIBI HUTH IETIOYKU CTYCTKOB
YaCTHI], IIPOJIETAIOMMX dYepe3 IEHTP AUIJIEKTPUYECKOT0 MJIM INPOBOJALIETO  IIapa,
HAXOJAIIEroCs B BakyyMme. B ciIy4ae ©poBOZsmjero Imapa IIOKa3aHO, YTO IIPH
OIlpesieJIeHHBIX 3HAYEHUAX I1apaMeTPOB 3aaYM Ha IIOBEPXHOCTH Iapa Te€HEPUPYIOTCS
9JIEKTPOMArHUTHBIE KOJeOaHMA OOJBUION aMILIUTYZbI, KOTOPBIE COIPOBOXKIAIOTCS
Y3KOIIOJIOCHBIM HHTEHCHBHBIM M3JyY€HHEM Ha OIIPeJe/IeHHbIX YacTOTax. B ciydae
IUDIEKTPUYECKOTO apa, IIPY BHIIIOJHEHUH YCJIOBUA YepeHKoBa U c1ab0oM IOTJIONeHUH
M3JTyYeHUs BeUIeCTBOM IIapa, B CIEKTPAJbHOM pacIlpesiesieHUH SHEPTrUuU H3TydeHHsI
PEJIATUBUCTCKON YaCTHIIBI, IIPOXOJAIIeN uyepe3 IIEHTP Iapa, MMEIOTCA y3KHe IIHKH
(«pe3oHaHCHOE wH3NydeHMe»). B 3TMX [uamasoHax 4YacTOT CHEKTpajbHAs IJIOTHOCTH
M37Ty4aeMoOil JHEPrMM CYIIeCTBEHHO OoJplle, YeM B CJydae IBIDKEHUS 3apAna B
IIPO3pavHOil OECKOHEYHOM Cpefie ¢ TOH XXe AeliCTBUTEIPHOM YaCThIO SUDIEKTPUIECKOI
IIPOHUIIAEMOCTH, IIPU IIPOXOXIEHUM PacCTOSHUA, paBHOM auamerpy mapa. Ilokazamo,
YTO IPU TPOXOXKIEHUU IIEMOYKM CIYyCTKOB 3apsDKEHHBIX YaCTHIl dYepe3 ILeHTp
IUIEKTPUYECKOTO IIapa, U3IydaeMas SHepPTHs B IepecyeTe Ha OJHY JYaCTHILY, MOXET
OBbITH IOIIOJIHUTEIBHO YBEJIMYEHA 33 CYeT KBa3MKOTEPEHTHOCTH M3JIyYeHUA YacTHUIl B
CTYCTKaxX, KOTIa pa3MepbI CT'YCTKOB MHOT'O MEHBIIIE JJIMHBI BOJIHbI, U KBA3UKOTE€PEHTHOCTH
M3JTy4eHUA CTYCTKOB B IIEIIOYKE, KOTOPAsA MOXKET 00eCIIeYnThCA IOIXOIAIINM BbIOOPOM
PACCTOSHUA MEXIY CTyCTKAMHU.

Meronom ¢yrkumu ['prHa 1aHO TOUHOE pelleHre OCHOBHBIX YPABHEHMI, OITMCHIBAIONIIX
pacIpoCcTpaHeHHe  JJEKTPOMATHUTHBIX BOJH B  HEOJZHOPOZHOI  cdepuyecku
cUMMeTpuuecKoil cpene. IlpuBemeno HaragHOe OOBACHEHHE SBJIEHUA PE30HAHCHOTO
paccestHUA IJIOCKOI 3JIeKTPOMArHUTHOM BOJIHBL HA HEUEAIbHO IIPOBOIAIIEM LIape.
VccrenoBaHo 2JIEKTPOMArHUTHOE II0JIe, Te€HEPHUPYyMOe 3apsDKEHHOM  YacTHIei
PaBHOMEPHO BpaIAIOUIeics BOKPYT IIPOBOIANIETO INapa B €ro 3KBATOPHUAIBbHOI
m10cKocTu. [Tokasano, 4To mmpu ¢1ab0M IIOTJIOMEHNUH B BeIeCTBe 1Iapa U OIIpe e IeHHbBIX

«PE30HAHCHBIX» 3HAYCHWAX 9dCTOTHI BDAIEHMA, YHUCJIO U3y I€HHBIX KBAHTOB MOXKET OBITH
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B IECATKU pa3 OosIbllle, YeM IIPU BpalleHUH 3apsAa B ITyCTOM IIPOCTPAHCTBE. DTO SABJICHHUE
00BACHIETCS TEM, YTO Ha IIOBEPXHOCTH 1Iapa BO3HUKAIOT KOJIeOaHU 3JIEKTPOMAarHUTHOTO
1oJiA GOJIPIION aMIIIMTYZABI (IIOBEPXHOCTHBIE BOJIHBI), KOTOPBIE IIPOSBJIAIOTCSI B BUIE
MHTEHCHBHOT'O PE30HAHCHOTO M3/TyYeHUs Ha OOJIBIINX PACCTOSHHUAXK OT 1Iapa.
VccrenoBaHO CIEKTPAJbHO-YIJIOBOE pacIpefieieHne MU3IYYeHUA PeIATUBUCTCKOI
3apSKEHHOM  YaCTHIBI, PAaBHOMEDHO BpANIAIOMIEHCSA BOKPYT JAUIJIEKTPUYECKOTO,
COCTABHOT'O (KOMITO3UTHOTO) MJIM IIPOBOJAIIETO 1IAPa, B €r0 9KBATOPHUAIBHOI IIJIOCKOCTH.
[ToxazaHo, 4TO IIpU ONpeZe/IeHHBIX 3HAYEHHAX I1apaMeTPOB 33aJa4YM HHTEHCUBHOCTH
H3JTy4eHUA MOXeT ObITh CYILIeCTBEHHO OO0JIbIe, YeM B CTydae BpaljeHusA B 6eCKOHEYHOI
IIPO3payHON Cpefle ¢ TOM JKe JOEeHCTBUTEJIBPHONM YaCcTBIO JAUBJIEKTPUYECKOH
IIPOHUIIAEMOCTH. B rurareparepiioBoM JAMAaIna30He YacTOT HCCIEN0BAaHO CIIEKTPATbHO-
YIJIOBOE pacIpefieleHe «yCHJIEHHOTO» W3JlydeHMs B CJIydae IIapa M3 THUTAHaTa
CTPOHIIMSA, IIJIABJIEHOTO KBapia, TedoHA WM IUIABJIEHOTO KBaplia C HeOOJBIINM
CoZep KaHUeM 30JI0Ta.

VccrenoBaHo sABJECHHE W3MYYEHUA AaKyCTHYECKMX W OJJIEKTPOMAarHUTHBIX BOJIH B
muanasone wactor 1-10 xI'm mpm pacmpocTpaHeHMH HANIPaBIEHHBIX YIAPHBIX BOJIH,
TeHepPUPYEMbIX IPOTUBOTPAJOBBIMH aKyCTHYECKHUMH «IIYIIKAaMU». B paMKax IIPOCTOit
MaTeMaTU4YeCcKO MOJe N ITOKA3aHo, YTO IIPU PACIIPOCTPAHEHUH yJAPHOI BOJIHBI TaKXKe
MOT'YT T€HEPHPOBAThCA JIEKTPOMArHUTHbIE BOJIHBI ¢ YacToTamu 1-2 MI'm, 4to ABsercs
CJIeICTBUEM KOT'ePEHTHOTO CHHXPOTPOHHOTO M3JyY€HUs JJIEKTPOHOB  ILIa3MBL,
BBI3BAHHOTO YZAPHOI BOJHON B MarHUTHOM II0JIe 3eMyd. B ZUIOIBHOM IpHOIIIKEHNH
paccuyMTaHa MOIUTHOCTh M3JIy4YeHUs CBOOOZHBIX 3JIEKTPOHOB U IIOKA3aHO, YTO IIPH
YYBCTBUTEJIBHOCTH  CYILIECTBYIOMIUX  JETEKTOPOB, 3apETHCTPHUPOBATH  U3JIyYeHHE

BO3MOXKHO TOJIBKO B TOM CJIy4de, €CJIM OHO KBA3UKOTE€PEHTHOE.
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SARGSYAN ANUSH
SOME FEATURES OF ELECTROMAGNETIC RADIATION IN SPHERICALLY-
SYMMETRIC MEDIA
Conclusions

1. It is shown that when a relativistic charged particle crosses the flat boundary between a
semi-infinite conductive medium and a vacuum, or passes through a conductive plate of infinite
dimensions in vacuum, perpendicularly to its surfaces, then large-amplitude oscillations of the
electromagnetic field can be generated on the boundaries. The amplitude of those oscillations
exponentially decreases with the distance from the boundaries.

2. The radiation generated by a relativistic charged particle or a train of equidistant particle
bunches flying through the center of a dielectric or conductive ball in vacuum is studied. It is
shown that, in the case of a conductive ball, for certain values of the problem parameters, large
amplitude electromagnetic oscillations occur on the surface of the ball, which are accompanied
by intense radiation in certain narrow band frequencies. Under the Cherenkov condition and for
weak absorption in the ball material, narrow peaks (resonant radiation) appear in the spectral
distribution of the radiation energy of a relativistic charged particle flying through the center of
a dielectric ball. In those frequency ranges, the spectral density of the radiated energy is
significantly greater than in the case of a charge moving in a transparent infinite medium with
the same real part of dielectric permittivity, while passing a distance equal to the diameter of the
ball. In the case of particle bunches flying through the center of a dielectric ball, the radiated
energy can be additionally increased due to the quasi-coherence effects of particle radiation,
which occurs when the bunch dimensions are much smaller than the wavelength, and due to the
quasi-coherence of the radiation of particle bunches, which can be ensured by tuning the distance
between the bunches.

3. The exact analytical solution of the basic equations characterizing the propagation of
electromagnetic waves in a spherically-symmetric, inhomogeneous medium is given by the
Green function method. The visual explanation of the resonant scattering phenomenon of a plane
electromagnetic wave on a non-ideal conductive ball is given.

4. The electromagnetic field of a uniformly rotating charged particle around a conductive ball,
in its equatorial plane, is investigated. For small dielectric energy losses of the ball’s material, the
existence of a certain "resonant” values of the particle rotation frequency is possible, for which
the number of quanta radiated per period can be ten times greater than for the rotation of a charge
in empty space. This phenomenon is due to the fact that large amplitude oscillations of the
electromagnetic field (surface waves) are generated on the ball surface, giving rise to intense
resonant radiation at large distances from the ball.

5. The spectral-angular distribution of radiation of a relativistic charged particle, uniformly
rotating around dielectric, composite or conductive balls in the equatorial plane, is studied. For
some values of the problem parameters, the radiation intensity can be significantly greater than
in the case of rotation in an infinite transparent medium with the same real part of dielectric
permittivity. The spectral-angular distribution of "enhanced" radiation in the case of a ball made
of strontium titanate, fused quartz, Teflon, or fused quartz with a small mixture of gold in the
giga-terahertz frequency range is investigated.
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6. The phenomenon of radiation of acoustic and electromagnetic waves in the 1-10 kHz
frequency range during the propagation of directed shock waves delivered by acoustic anti-hail
"cannon" is investigated. Based on a simple mathematical model, it is shown that electromagnetic
radiation in 1-2 MHz frequencies can also be generated during the propagation of the shock wave,
which is a consequence of the coherent synchrotron radiation of plasma electrons induced by the
Earth’s magnetic field. The radiation power of free electrons is calculated in the dipole
approximation, and it is shown that with the sensitivity of the existing detectors, the detection of
this radiation is possible only when it is quasi-coherent.
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