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BBE/IEHUNE

nTeHcuBHBIE — TeopeTHYeCKHe U IKCIHEPUMEHTabHbIE  HCCJIeI0BAHNUS
dusnuecknx gBJIEHUI BO B3aUMOJIEHCTBUU PEHTTEHOBCKOIO U Y—U3JIydYeHHs,
Baps’KEHHBIX ¥ HEHTpaJbHbIX YacTUI[ ¢ KPUCTAJJIAMU ITO3BOJIIIN  CO3/IaTh
UCKJIIOUNTE/IbHO BayKHBIE JIJIST MHOTUX IPAKTHIECKUX MPUIOKEHUN MCTOUHUKH
CIIOHTAHHOI'O U WHAYIUPOBAHHOIO HU3JIYYEeHUs B IIMPOKONH 00JACTU CIIEKTPa
OT PEHTTEeHOBCKOI'O JI0 <y-JMalla30HOB, a TaKyKe YCKOPHUTENIN 3apsi?KeHHbIX
YaCTUI[ C BBICOKUM TEMIIOM ycKopeHust. M, B dacTHOCTH, pa3paboTaTh CIOCOOBI
HOJIyYEHUST TTOJITPIU30BAHHBIX U MHTECHCHBHBIX Iy YKOB Y-KBAHTOB, 8 TaKKe METO/IbI
OTKJIOHEHUsI BBICOKOSHEPTeTUYHBIX IYIKOB 3apS?KEHHBIX YACTHIL [P TOMOIIH
HN30THYTHIX MOHOKPUCTAJLIOB.

s obocHoBaHuMst W obecredeHUsT SKCIEPUMEHTOB Ha  COBPEMEHHDLIX
9KCIIEPUMEHTAIBHBIX  YCTAHOBKAxX (ycKopuTessx, KoJulafiepax, Jasepax Ha
CBOOOJIHBIX  3JIEKTPOHAX), HUCIOJIB3YIONMNX 3JEKTPOHHbIE CrycTKH (OaHdn) ¢
JUTITEIbHOCTBIO OT JIECATKOB HAHOCEKYHJI JI0 COTEH (DEMTOCEKYH]I, BO3HUKAET
HEOOXOIMMOCTh OIUCAHMS JUHAMUKH ITPOIIECCOB CIIOHTAHHOTO ¥ NH/IYIIUPOBAHHOTO
U3JIyYeHUs] B KPUCTAJLJIaX.

Teoperudeckoe omucaHme IPONECCOB U3JIYUEHUST PEHTIeHOBCKUX KBAaHTOB
B KpHCTaJLIaxX OCHOBAHO Ha TPEXMEPHOI JIMHAMUYECKON Teopuu IupaKiinm
PEHTIeHOBCKMX  Jiydeil  Jlays>-DBajbjia, NOpudeM ee  OCHOBHBIE  3aKOHBI,
YHUBEPCAJIbHbI B TEpPMUHAX OTHOINEHWs JIIMHBI BOJIHBI U3JIy9YEHUs] K IIEPUOTY
KpHUCTaJia. DTO I03BOJIIET CTPOUTHL OIMCAHKE IpoIlecca W3JIydeHnsi (pOTOHOB
IPU  TPOXOXKJICHUH PEJIITUBUCTCKAX YaCTUIl Yepe3 HCKYCCTBEHHO CO3aHHbIe
IIPOCTPAHCTBEHHO-TIEPUOJIUIECKUE  CTPYKTYPHI (doronHBIE  KpHCTAJLIBI,
MeTamMarepuagbl € HNEPUOJUYECKH  PACIOJIOKEHHBIMH B IIPOCTPAHCTBE
HEOJIHOPOTHOCTSIMI CTPYKTYPBI) MOJ0OHO OMUCAHMIO UCITYCKAHUST PEHTTeHOBCKIX
GOTOHOB PN JABUYKEHUHU PEJIITUBUCTCKUX YACTUIL B €CTECTBEHHBIX KPHUCTaJLIaX.

B To ke BpeMs cpejiii BCero MHOrooopasust (POTOHHBIX KPUCTAJLJIOB OOJIBIIOE
IpaKTUIecKoe 3HaYeHe TMEIOT (DOTOHHBIE KPUCTAJLIBI, CO3/IaHHbIE TIEPUOINIECKH
PACIOIOKEHHBIMI IIJINHIPAME (B YACTHOCTH, METAJITICCKUMH ), 001, Tat0IAMI
OOJIBITION JIMIJIEKTPUYECKO W MarHUTHOH MTpPOHUIIaeMOCThIo. B aToM ciydae
MudpaKinus CTAHOBUTCA JIBYMEPHOW M JI/Isi OIMCAHUS IIPOIECca PacCesiHus
9JIEKTPOMAIHUTHON BOJIHBI Ha 3JIEMEHTapHOM paccenBarese (KpUCTAInIecKoi
saeiike) (OTOHHOTO KPHUCTAJLIa TEOpHsi BO3MYIIEHHUii, Kak [paBUIoO, He
[pUMEHNMa, II09TOMY HEODOXOJUMO IIPEXKJe BCEro IOJIYUUTh BbIPAYKEHHSI,
OITUCBHIBAIOIINE TIPEJIOMJICHNE U JUPPAKIUIO SJICKTPOMAIHUTHBIX BOJH B 3TOM
ciaydae. [y 9Toro HEoOXOAMMO pPa3BUTHE TEOPETHIECKUX METOJIOB OIUCAHUS
U3JIyYIeHUs], BOSHUKAIOIIETO IIPH JIBUKEHUN 11y IKOB PEISITUBUCTCKUX 3aPszKEeHHbIX
qacTull 9epe3 (POTOHHBIE KPUCTAJLIBI.



OBIIIAA XAPAKTEPUCTUKA PABOTHI
CBs3b paboThl C KPDYIHBIMU HAYYHBIMU IIPpOrpaMmmamMu (IIpOeKTaMm )

n reMamMm

Huncceprammonnas padoTa BBIIOIHIIACL B COOTBETCTBUU C  3aJIaHUSIMH,
BXOJISIIIIMME B CJIEJIYIOIIIE TPOrPAMMBI 1 ITPOEKTHI.

['TIOU "Mukpomup u Berectso’, Ne roc. per. 20001121, 2000-2004 rr.

['TI®OU "Mukpomup u BerectBo” , Ne roc. per. 20015202, 2001-2005 rr.

['TIOU "Tlons u wactuipr’, Ne roc. per. 20062608, 20062010 rr.

['TTIODU "BricokoanepreTudeckue, sijiepHble 1 PaJiMalliOHHbIE TEXHOJIOMNN,
saganue 3.31, Ne roc. per. 20066745, 2006-2010 rr.

['TIHN  "Koupepreunusi”  nojnporpaMma @Pusmka  PyHIaMEHTAJIHHBIX
B3auMojieiicTBuil u miaszma’, 3aganue 2.3.02, Ne roc. per. 20111382, 2011-2013 rr.

['ITHN "Komuseprenmust’, mojmnporpamMma ~@Pusnuka  dyH1aMeHTaIbHbIX
B3auMojieiicTBuil u miasma’, 3aganue 2.3.05, Ne roc. per. 20140532, 20142015 rr.

Tema  gucceprani  COOTBETCTBYET — IIPHOPUTETHBIM  HAIIPABJICHUSIM
dyHIAMEHTAIBHBIX U NPUKJIQJIHBIX HAayYHbIX HUCCJICJIOBAHUI, B YaCTHOCTH,
nyHkry 12.2.  "®usuka  QyHJIAMEHTAJIbHBIX  B3aUMOJEHCTBUI,  BBICOKHX
SHEPIUil U SKCTPEMaJIbHBIX COCTOSHUI BellecTna, Ila3Ma 1 ee IIPUMEHEHHe,
IJIA3MEHHO-ITYIYKOBBIE ~ TEXHOJIOTMH — TIepeYHsl HPUOPUTETHBIX — HaIpaBJICHUI
dynIaMenTaIbabIX W HTPUKIQJIHBIX HaydHBIX —uccaegoBannit  Pecrybymkn
Benapycr ma 20112015 roabl. JIuccepramus cooTBETCTBYeT IIyHKTY 8.
"IIpoxorKjieHne YacTull U sijiep 4depe3 BellecTBO. fjiepHast onTuka’ Iacriopra
cuermabioctnn 01.04.16 — dbuszuka aToMHOTO sjIpa U 3JEeMEHTAPHBIX YaCTHII.

]_[eJIb n 3aaYM1 nccjieJ0BaHnnd

ILlenpio muccepTalumM siBJsIETCsS  Pa3spadOTKa TEOPHUH, OIKIChIBAIONIE
sIBJIeHIEe KBa3MYEePEHKOBCKOI'O M3JIydeHHsd U JIUMPAKIUOHHONO — H3JIy IeHUsI
PEISITUBUCTCKOTO OCIUJLISITOPA B JIBYMEPHBIX (POTOHHBIX KPHUCTAJLIAX, KOTJA
le — 1| 2 1, ne € - ausjieKTpryecKasi IPOHUIIAEMOCTh PACCENBATEIsA, a4 TAKXKe
9KCIIepUMEHTaJIbHAasl IIPOBEPKA HEKOTOPBIX €€ IIPeICKa3aHMil.

st rocTrKeHnsT 1OCTaBJIEHHO Ie/n MOoTPebOBAJIOCh PEINTh CJIeIyIONIne
OCHOBHBIE 3a/1a4l:

1. pa3padboTaTh TEOPUIO JIByMEpHOil judpakiinn B pOTOHHBIX KPUCTAJLIAX,
00pa30BaHHBIX ~HUTSAME (B 9aCTHOCTH, METAJUIMIECKUMIE), U  HOJYIUTh
GOpMYJIbI, OIUCHIBAIOIINE KBA3MUEPEHKOBCKOE U JUQPAKIIMOHHOE 3JIyUYeHHe
PEISITUBICTCKOTO OCIIJLISITOPA;

2. OICATh PA3BUTHE IIPOILECCOB U3JIy4YeHUsl (POTOHOB B €CTECTBEHHBIX U
POTOHHBIX KPUCTAJLIAX BO BPEMEHI;

3. paspaboTarh  TEOPETUYECKHEe  METOJbl  OIMCAHUsSI  CIIOHTAHHOTO
U UHIYIUPOBAHHOTO U3JIyYEHUsl, BO3HUKAIOIIErO IIPU JIBIZKEHHH IIYIKOB



PEJIATUBUCTCKUX  3apPsA’KEHHBIX  YacTUIl  depe3  (POTOHHBIE  KPUCTAJLIEI,
0o0pa3oBaHHbIE METALINIECKUMI HUTSIMU;

4. IIPOBECTH IKCIEPUMEHTBI 110 IeHepalui MUKPOBOJHOBOIO U3JIyYeHMUsI
CHJIBHOTOYHBIME 3JIEKTPOHHBIMI IIYIKAMHU JIJIsT [IPOBEPKHU PsIfa IPEICKA3AHII
pa3paboTaHHOIl TEOPUH.

O0beKTOM  WCCJIeIOBAHUS  SBJISIIOTCA  paJUalliOHHbIE  IIPOIECCHI,
COIIPOBOXKIAOIIIIE TTPOXOZKIEHIE MOIIHBIX Iy IKOB PEJIATHBUCTCKIX 3aPszKeHHbIX
JACTUIL Yepe3 eCTeCTBeHHbIe U (POTOHHBIE KPUCTAJLIBL.

IIpeameToMm  ucciiemoBaHUS — SIBJISIIOTCS  CBOMCTBA  CIIOHTAHHOIO U
UH/TYITAPOBAHHOTO M3JIyU€HUs, BO3HUKAIOIIErO I[P JIBUKEHUN CUJIbHOTOYHBIX
IIyYKOB PEJISITUBUCTCKUX 3apsi?KeHHbIX YaCTHUI[ Uepe3 eCTeCTBEHHbIe KPUCTAJLIBI
M MPOCTPAHCTBEHHO TEPUOMIECKIe CTPYKTYPbI, 00pa3oBaHHbIE HUTAME (B
GaCTHOCTH, METAJJIMYeCKIMU), & TaKyKe BO3MOXKHBIE CIIOCOOBI — CO3JAHUSI
reHepaTopOB M3JIyUeHUs Ha UX OCHOBE.

Metoabl uccaegoBaHud. [Ipu BbinogHEeHUN pabOTHI sl UCCIEI0BAHUSA
CIIOHTAHHOI'O U  HUHJIYUUPOBAHHOIO KBa3WIEPEHKOBCKOIO — U3JIyUEHUs IIpU
JIBUYKEHUHN IIyYKOB PEJIATUBUCTCKUX 3apPsizKEHHBIX YaCTHUI[ Yepe3 eCTeCTBeHHbIe
KPUCTAJIIBI U IIPOCTPAHCTBEHHO IEPUOSUIECKHE CTPYKTYPLI, 00pa30BAHHBIE
HUTAME (B 9aCTHOCTH, METAJTMIECKUMU) TPUMEHSIICS TeOPeTUIecKuii aHajms,
OCHOBAHHBIII Ha MHCIOJIB30BAHNN ypaBHeHHIT MakcBesaa U peassTHBUCTCKIX
ypaBHEHUIT JIBUKEHUs] 3apsKEHHBIX YaCTHI], YHUCJIEHHOe MOJEeJIUPOBAHIE U
CpaBHEHHUE C JIaHHBIMH 9KCIIEPUMEHTAJIbHBIX HCCJIeI0BaHNUIA.

Hayunas noBusHa

[IpencraBiennble pe3yabTaThl ABJAIOTCA HOBBIMH W HaxXOJdTCA B pyc/ie
MUPOBBIX HCCJEJOBAHUN 3SJIEKTPOMArHUTHBLIX MPOIECCOB, COIIPOBOXKIAIOIINX
[IPOXOZK/ICHNE PEJATUBUCTCKUX 3apArKeHHbIX YacTUl] 4Yepe3 IIPOCTPAHCTBEHHO
HePUOJINIECKe CTPYKTYPbl, U UX IIPUMEHEHUII B (PUBMKE BBICOKMX SHEPruii,
¢u3uKe BBICOKUX IIJIOTHOCTEI HEpPruyd u B Jiazepax Ha CBOOOIHBIX JIEKTPOHAX.
Hayunast HOBu3Ha pabOTBI COCTOUT B paspabOTKe TEOPUU CIOHTAHHOIO
I  UHAYIUPOBAHHOI'O M3JIYYECHUS, BO3HUKAIOIIETO IIPU ABUKEHUN IIYYKOB
PEeJIATUBUCTCKUX 3aPsKEHHBIX YaCTUI Yepe3 JIByMepHbIe (POTOHHBIE KPUCTAJLIBI;
UCCJIeJIOBAHII SBOJIIOIMU BO BpPEMEHH WMIIYJIbCa H3JIydeHus, 00pa3yeMoro
PEJIITUBUCTCKON  dacTuIeil, JABUXKYyIIeHcs B €CTEeCTBEHHOM WK (DOTOHHOM
KpucraJjie, a TakKzxkKe SKCIepUMEHTAJIbHOM  IIOJTBEPXKJICHUU  OT/eJIbHBIX
IIOJIOYKEHUIT pa3paboTaHHOl Teopuu U pas3paboTKe IyTeil co3JaHus MOIIHBIX
UCTOYHUKOB 3JICKTPOMATrHUTHOI'O U3JIYYCHUI.

HOJ’IO}KGHI/ISI, BBIHOCHUMBIE€ Ha 3alllUTY

1. JInnammdeckas Teopusi JByMepHO# Judpakinuun B (DOTOHHOM KPUCTAJLIE,



00pa30BaHHOM IIEPUOJNUECKN HATSHYTBHIMI HUTSIMU, IIO3BOJIMBINAs IIPEJICKA3aTh
pe3Koe  yBeJUUYeHHe — IIoKas3aTess — IIPEeJOMJIEHHs  TaKoro  KpucTaja U
MHTEHCUBHOCTU KBA3WIEPEHKOBCKOI'O M YEPEHKOBCKOI'O UBJIyUYCHUS 3apsizKeHHO
YACTHIIBI, JBMXKYIIEHcS B HeM, JJIsl JJIMHBI BOJIHBI M3JIyU€HHUsI, COIOCTABUMOII ¢
JINAMETPOM HUTH.

2. Teopernueckoe omnmcanme 3pdekTa 3aqep:KKU  UMITYIbCA U3y IeHH
B KpHUCTaJJIe JUJIsI  PasHbIX CIEKTPATbHBIX JIHAIA30HOB (PEHTIeHOBCKOIO,
ONTUYECKOrO, TEParepreBoro U MHUKPOBOJHOBOTO) U 9KCIEPUMEHTAbHOe
obHapyKeHne 3Toro 3pdekra B MUKPOBOJIHOBOM JHalla30He.

3. Teopermuyeckoe 00OCHOBaHUE W HSKCIEPUMEHTAJILHOE IOJITBEPKICHIE
BO3MOYKHOCTH YBEJIMYCHUST SHEPIWU WM3JYUYEHHOTO WMIIYJIbCa IIPH TeHEPAIUN
U3IyUeHNsT IyIKOM 3apsi’KeHHBIX — 9acTul B (POTOHHOM KpHUCTAJIe C
U3MEHSTIOIIIMCS TIEPHOIOM.

4. Ilpenckazanne u SKCIEPUMEHTAJbHOE IIOJATBEPXKIECHNE CYIIECTBEHHOIO
BJIMSIHUAST SJIEKTPUIECKOIO JUIOJBHOIO M3JIYyYeHHs Ha OCIHUJLIAINE TOKOB M
HAIIPSIZKEHUIT 1 MTPOIeCcC reHepalny N3y YeHns B TapaMeTpUIecKOM OCIUJIISTOPE,
obpa3yeMOM CHCTEMOIl B3PBIBOMAIHUTHBIN IeHEepaTop - EMKOCTHasl HarpysKa
(HampuMep, KaTo/-aHOHbIII TTPOMEKYTOK CUJIBHOTOUYHOIO YCKOPHUTEJIS ).

JImaHbIii BKJIaJd COMCKaTeJIAd

Huccepramnmontas pabora oTpaykKaeT JIMUYHBIA BKJIJ aBTOpPa B IIPOBEJICHHbIE
uccjeoBanust. TeopeTndeckre pe3y/abTaThl IOJIYUYeHbl aBTOPOM CAMOCTOSITEIBLHO.
Hayunbim pykoBoguTesieM, j1. pu3s. -mMar. HayK, mpodeccopom B.I'. BaprimeBcknmM,
ObLl1a olpejiesieHa 00J1acTh MCC/IeIOBAHNI, OCYIIECTBIIAIOCH 00Iee PyKOBOJICTBO,
OKa3bIBajJaCh METOHO0JIOIMYECKasi IOMOIb, IPOBOJMINCHL OOCYKJIeHHEe U
HHTEPIIPeTAIs OJYIeHHBIX Pe3y/IbTaToB.

B skcnepumentaibibix  paborax (1, 2, 11, 24, 26] aBropom mpojeian
YUCJEHHBI aHaJIu3 IPU  IOJANOTOBKE HSKCIIEPUMEHTOB U aHaJU3 JAHHBIX
9KCIIEPUMEHTOB, 3a/lyMaHHBIX U TeopeTndyecku obocHoBanHbix B.I.Bapsbimesckum
n K.I'Barpakosbim. B qacTHOCTH, JJaHO TeopeTnieckoe 00bsICHEHIe OCIUIIsIIINI
MOIIIHOCTH U CIIEKTPa YaCTOT M3JIydeHHsI, OOHAPYKEHHbIE B SKCIIEPUMEHTE.

Nnest sxenepumentor [12-14, 18, 20-23, 28, 34-36, 40| cdopmymmposana
ABTOPOM  COBMECTHO C Hay4YHBIM PYKOBoJuTeseM. ABTOp JauccepTaiun
ydacTBOBaJia B pa3pabOTKe KOHCTPYKIUN SKCIEPUMEHTAJIbHBIX YCTAHOBOK,
OCYIIIECTBJIsI/Ia METO/IMIECKOE COIIPOBOXKICHIE, 00PADOTKY U aHAJIN3 PE3y/IbTAaTOB
9KCIIEPUMEHTOB.

B paborax [7,25, 37, 38| aucceprant ydacrBoBasia B paspaboTKe U aHaJN3e
BO3MOYKHBIX IIPUMEHEHUI CO3/1aBaeMbIX CUCTEM.

B paborax [8,9,39] C.B. AuuIiieHKO BBITIOJHII pacdeT TPYIIIOBOil CKOPOCTH
doroHa B KpHUCTa/LIe B YCIOBUAX AUPPAKIUK U JIJI HPOBEPKH IIPOBEIEHHBIX



ABTOPOM JIMCCEPTAIN PACUETOB IIPOJIEJIAJ JIOMOJHUTEIbHbI YHCIEHHBIH aHaINu3
MHTEHCUBHOCTU KBA3UYEPEHKOBCKOIO U3JIy4YCHUsI B KPUCTAJLIAX.

ApropoM amccepramum  ObLia  OpeIIoKeHa  ujes,  cOPMYIUPOBAHDI
TeXHUYeCKne  TpeboBaHud U HpojesaH  YHCICHHDI — aHaIu3  yCJIOBUil
SJIEKTPUYECKOIO  B3pbLIBA  IPOBOJHUKA  JIJISI  OCEBOIO  WUHUIUUPOBAHMUSI
[POTAYKEHHOTO 3apsijia B3PbIBUATOrO BellecTBa. Pe3yibraTsl SKCIepUMEHTAILHOIO
uccjaenoBannst  paspaboranHoro  cosmectHo ¢ ILT.BormanoBuuem — u
A.A KomopubiM yeTpoiicTsa orybmkoBanbl B [15] u osiyuen narent [16].

Arnpobariust pe3yabTaTOB JUCCEPTAITAN

PesyibTarsl, MoJyUYeHHbIE B X0J/I€ UCCACIOBAHUI 110 TeMe JINCCePTAllUU, ObLIN
npeJicTaB/ieHbl Ha 21 MexKIyHapoIHON KOH(EPEeHINN:

MexxtyHapojiabie  KOH(MEpPeHIr 110 Jia3epaM Ha CBOOOJIHBIX 3JIEKTPOHAX
FEL2001 (Tepmanuz), FEL2002 (CIIA), FEL2006 (I'epmanus), FEL2009
(Benmko6puranus ), FEL2010 (IIserus).

Mexkrynapojiabie  KOH(EpeHIMH 110 HUCTOYHUKAM  HHQpPaKpacHoro,
MUKDPOBOJIHOBOTO U Teparepiiooro maiydenns IRMMW-THz2004 (Iepmanus),
[RMMW-THz2007 (Benukobpuranust), [IRMMW-THz2010 (ranus).

Mexktynapojnas Koudepenrus 1o 3jekrpomaruerusmy EUROEM 2008
([IBeitmapust).

EBporreiickast kondepenius MukpoBosHoBad Hegeas Microwave Week 2003
(Fepmarst).

EBporeiickne KoHGEpeH s 10 MOTIHBIM UMITYIbCHBIM cricTeMaM (Pulsed Pow-
er Conference) 2007 (Besmkobpuramnust), 2009 (ILseiirapns).

Mexx tyHapojiHble  KOH(MEPEHINN 110 BOIPOCaM TI'eHepaliil CBePXCUJIbHBIX
MarHuTHbIX mosieiit  Megagauss 2006 (Bemukobpuranust), Megagauss 2008
(Poccust), Megagauss 2010 (Kurait).

Mexxnynapogaast KoHdepenius 1mo HaxosaekTpomaruernsmy FANEM 2012
(Bestapycn).

Mezxkynapogubie  koHdepennun  Channelling 2005  (Mramus), Chan-
nelling 2010 (Urasmus), Channelling 2014 (WUrasms).

EBporeiickiie KoH@EpeHInNn 110 MOIIHBIM HUMIIYJIbCHBIM cucTeMaMm EAP-

PC 2008 (JIutsa), EAPPC 2012 (I'epmanust), EAPPC 2014 (fmnomus).
Omy6/IMKOBAaHHOCTh PE3YJIbTATOB JINCCEPTAIUT

Crncok OCHOBHBIX paboT 110 TeMme Jucceprainy BKIodaeT 49 HauMeHOBaHUIA,
B TOM uncie 15 crareil B pelEH3UPYEeMbIX HaydHBIX KypHaJax (OOmmm
obbeMoM 9 aBTOPCKUX JmcTa), 28 myb/mkanuii B cOOpHUKAX TPY/JOB U TE3UCOB
MEYK/IYHAPO/IHBIX KOH(epeHIuil n ojuH nareHT. Oomuit 06beM ory0JIMKOBAHHBIX
MarepruaJjoB cocraniiser 20 aBTOPCKUX JINCTOB.



CrpykTypa m o0beM AuccepTalin

Huccepralys BKIIOUAET B cede oryiaBjeHne, mepedenb YCJI0OBHBIX 0003HAYEeH M,
BBeJleHne, OOIYI0 XapaKTEePUCTUKY PabOThl, IsTh IJIaB OCHOBHOI'O TEKCTa, W3
KOTOPBIX YeThIPe TJIABBI COJIEPXKAT Pe3yIbTaThbl OPUTHMHAJIBHBIX HCCJIEI0BAHNIT,
3aK/Iovuenne, 6udnorpadudecknii CIuCOK u JiBa MPUJIOXKEHN.

[Tonubiit 0obbeM guccepranuu cocrabisier 157 crpanui. [uccepraims
COMEPXKUT 22 pHUCyHKa, 3aHUMaloIMX B  coBOKynHocTu 10  cTpaHwuir.
Bubinorpaduyecknii cumcok BkJO4YaeT 176 HamMeHoBaHuii u 3aHumaer 14
CTPAHMII.

OCHOBHOE COAEP2KAHUNE

IlepBas ryaBa nocssiieHa 0030py PU3MIECKUX STBJIEHUIT, COITPOBOXK IAIOITIX
IIPOIECChI  PEHTTEHOBCKOI'O, OITUYECKOIO ¥  MHKPOBOJHOBOIO — U3JIyUeHHSI,
IeHEPUPYEMOT0 PeJIATHBUCTCKIMI 3apszKeHHBIMI YACTUIAMI B €CTeCTBEHHBIX
KpHUCTaJJIaX U UCKYCCTBEHHBIX IIPOCTPAHCTBEHHO MEPUOINIECKUX CTPYKTYPax.

Bo BTOpOii TJlaBe pa3BUTO TEOPETUYECKOE OIUCAHNe IIPEJOMJICHUs U
JIBYMEPHO JTMHAMIYECKOl Judpakiun B GOTOHHOM KpHUCTaJIe, 00pa30BaHHOM
HUTSIMU, B YCJIOBUSIX, KOTJA JIMIJEKTPUYIECKasi ITPOHUIIAEMOCTh pPacCerBaTe s
e Besmka (|le — 1| 2 1) m mporecc paccesnust (GOTOHA Ha JIEMEHTAPHBIX
paccenBaTessx, obpa3yronux (OTOHHBIN KPHUCTAJLI, HE MOYKET OBITh OITMCAH C
IIOMOIIBIO TEOPUN BO3MYIIECHUII.

DJIEKTPOMATHUTHAST BOJIHA, B3AaMMOJIEHCTBYIOIIAS C COBOKYITHOCTBIO HHUTEIl
(7yist moJisipu3anuK apasleibHOil 0CH HUTH), ONUCHIBAETCS BbIpaykeHueM [3]:
U(p) = e*= + 5 FT‘,‘LHSU(/{ |p'— Pim|), Tae mBymepHBIit BeKTOp p = +/Yy? + 22
YKazaHHOe BbIpaKeHne IM0JI00HO BBIPAYKEHUIO, IOJYYEHHOMY B TPEXMEPHOM
ciiydae Jist onmcanus paccesinusi Heitrponos [M.L. Goldberger, F. Seitz. Theory
of the refraction and the diffraction of neutrons by crystals // Phys.Rev.— 1947. —
Vol. 71. — P. 294—310| ¢ 3amenoit Tpexmeproii dpyuknnu ['puna, onuchBarorieit

ez‘E(F—r“m)

pPacXoJIsIIyiocsa chepuiecKyo BOJIHY Ha JByMepHyo dyHKIMo ['prHa,

[F—m

OIUCBHIBAIOIIYIO PACXOJISAILYIOCs IIJIMHIPIIECKYIO BOJIHY, KOTOpasi BbIparKaeTcs
1

yepe3 yHKIUIO XaHKeIsd Hé ). B pesyiabTare, 3PEPEKTUBHYIO aMILIATY/LY

paccesiust 9JIeKTPOMArHUTHO BOJIHBI HA IIUJINH/IPE MOXKHO 3aIIUCATH C TIOMOIIHIO

CJIeJIYIONIel crucTeMbl ajirebpandeckux ypapHenuii [3]:

F) = age™™ +ag " FVHG (k7= 7). (1)
n#m
C IIOMOIIIBIO yKaBaHHOﬁ npoueaypbl y4d€Ta BJIMAHUA IIEepepacCedHnsd BOJIH
Ha COBOKYIIHOCTH II€pUOAMYECKHN PaCIIOJIO?2KECHHDBIX HUTEN 6I>LHI/I I[1OJIY49€HbI
ypaBHEHHUsI, OIMCBIBAIOIINE JIBYMEPHYIO JUQPAKIMIO B TakKOM (OTOHHOM
KpHucTaJljie, 0J00HbIe ypaBHEHUAM JInHaMu4IecKoilt Teopun Jlays>-9Basibia;



k2c2 S S S S k:72—02 S S S S
(——1—90) * —g°, 07 =0, < 3 —1—90) P —g;®* =0, (2)
rje ky = k + T, T - BeKTOp oOparHoii pemerku, s = 1,2 (1 coorBercTByer
nostgpusaiuy B napasiieiboil HuTaM, a 2 - OPTOroHAJIBHOI). Bxomstime B (2)
3¢ deKTUBHbIE TOAPU3yeMOCTH (DOTOHHOTO KpUCTAJIA ¢§ U ¢5 BBIPAYKAIOTCS
depe3 aMIUINTYIBI af PACCesHus Ha OTIAEIbHOM HUTH, MPUYEM g(! > gy s
OJISIPUBAIAN TIAPAJLIE/IbHON HUTSAM B CJIydae H30TPOIHOIO paccesitust (gy = g, =
g—r) 3bdeKTUBHbBIE TIOJIIPUIYEMOCTH UMEIOT BUJI:

2 | :
g(|)| = 47;0 A_O [ TAC Ao(kR) = —iao(kR), (3)
w1 4 iTAg T

~To(keR)Ty(kR) + | /5 (ki R) Jo(kR)
 Jo(keRYHY (KR) — \/%Jé(ktR)Hél)(kR) |

R - pammyc nuru, Jy, Hy - dynknun bBeccenss m Xankensa mnopsjaka 0, k =
ky/e(w)pu(w), e(w) 1 p(w) nuaaekTpuyaecKass 1 MArHUTHAS TPOHUIIACMOCTD HUTH,
B clydae HeMarHHTHOro Metawta f(w) = 1 u e(w) = 1+ 2% rue oy -
poBOAUMOCTh Matepuaia Hutu. U3 (2) u (3) BbITeKkaer, 4ro B ciydae, KOIja
le|] > 1, noxazarenn npesomienns GoronHoro Kpucraiia (n? = 1 + g(|)|))
0Opa30BAHHOIO METAJLIMYECKIMU HUTAME, PE3KO BO3PACTAET HPH JJIMHE BOJIHDI
cpaBauMoii ¢ juamerpom Hutu (KR ~ 1) B omindne ot cpejibl, 06pa3oBaHHOl
cJIydaiiHo paclpeIe/IeHHbIMI HUTAME, J1s Kotopoit  n? — 1 ~ Ag(kR). Ha
pucyrke 1 1okazaHo mopejienne BbIpakenus |1 + Z'T('A(‘“ B 3HaMeHarese (3) mnpu
npubsmkennu napamerpa kR K eunune, B ciaydae |e| > 1. Hamuuane storo
3HAMEeHATE/I O00YCIABINBACT CYIIECTBEHHOE OTJINYKE IIPEJOMICHUA B KPUCTAJLIE
OT MpeJIOMJIEHHsI B Xa0TUIECKOI cpejie.

1+ inA|

04 06 08 1.0 1.2 kR

Pucynok 1. — Ilpu kR ~ 1 moxgynb 3HaMeHnaress (3) CTpeMUTCS K HYJIIO: CILJIOIITHAS
KpUBas — AJisd UJIeaJIbHOTO NPOBOJHUKA, IMITPUXOBAasd KPUBasi — C y9Y€TOM
norsiomenus (Bosibdpam)

HTeHCMBHOCTD  KBA3WYEPEHKOBCKOIO U YEPEHKOBCKOI'O — U3JIyUEHUs B
doronnoM KpucTajjie TakyKe CYIIeCTBEHHO yBenuumBaercd upu kR~ 1,



[IOCKOJIbKY BbIpasKeHue s YICJIa U3/IYUIeHHBIX KBAHTOB B KPUCTAJLIE TOJIINHOM
L conmepxut anajorudubiii MHOKITETE [10]:

2
1 Al
kpL = aQ)? A 0
TkEQe |1 4 Al

1 1 Al
N” ~ aQ)? 4 0
ph Q 4sin29]3k:j§§22 7T1_|_Z7I-A|(|)

kgL,

IJle & - TIOCTOsIHHAsE TOHKOI CTPYKTYPHBI, wp - HacTota Bparra, kp==£, @ - 3aps1
qacTuipl, (dy = d? - 06bEM 3JIeMEHTAPHOI fAUeiiKi KpUCTaJlIa, ¢ IIePUOIOM d.
Yucsio KBasmaepeHKOBCKUX ¢oroHoB ¢ dacroroit 1 TT'r, wucmyieHHbIX

9JEKTPOHOM TIpU ToJimuHe Kpucraaia L = 10 com, pajuyce HUTEI,
coorBercTByItonmem kR = 0.2, nepuone kpucramia d ~ 0.3 cM cocraBjsier
I 10-3
Ny, = 107"

[Ipu mymrensnocru crycrka 1072c¢, umcie sgextponos B nem 10M (aro
mapaMeTpbl THIUYHBIE U 9KCIEPUMEHTOB 110 JIa3epPHOMY YCKODEHHIO) B
KpUCTaJjIe TOJIMUHON 1 ¢M MOIIHOCTH U3JIyUYeHHs B TeparepiioBOM IHalla30He
MOXKET JIOCTUTAThL TUTaBATTHOIO YypPOBHs. Takmm oOpa3oMm, CIYCTKH YacTHUIL,
HoJIyJaronuecs Mpu YCKOPEHUU C IIOMOIIbI0 CBEPXMOIIHBIX U CYIEPKOPOTKUX
JIa3€PHBIX UMITYJILCOB, MOT'YT OKA3aThCsl IEPCIIEKTUBHBIMU JIJIs1 CO3IaHUST MOITHBIX
HUCTOYHUKOB TeparepiioBoro U3JjydeHusl.

st Iy9KOB PENIATUBUCTCKUX sjIep NMPU HEKOMIIEHCUPOBAHHOM 3JIEKTPOHHOI
oboJioukoit 3apsijie siapa ) ~ 30 BBIXOJ| U3JIYUYEHUST MOYKET JOCTUIATh OJHOIO
doToHA Ha JACTHILY.

Tperbs rTIaBa I1OCBdAINEHA PA3BUTHIO TEOPHUU, OIKMCHIBAIONICH BPEMEHHYIO
3aBUCUMOCTH MHTEHCHUBHOCTH MU3JIYYEHUs, 00Pa3yeMoro 4acTHIlCH, mpoJieTaronieit
gepe3  ecTecTBeHHBbIN win  (ororHbil  Kpuctasn (8, 9, 39, 46]. Ilosyuens
BbIpayKeHUs JIJIsd 3aBUCAIIEl OT BpeMeHH WHTEHCUBHOCTHU IapaMeTpUYecKoro
PEHTIEHOBCKOTO  M3JIyUeHHUsl, KBa3MYEPEHKOBCKOTO W3JIyYeHusi B (POTOHHOM
KPUCTAJIJIE U UHTEHCUBHOCTH U3JIyUeHUs] PEJIATUBUCTCKON YaCTUIlbl, JBUZKYIIEiics
B (POTOHHOM KPUCTAJIIE, PACIOJIOKEHHOM BHYTPU OHJLy/IsiTopa [48].

[Tpenckazano cymiectBoBanme 3hdekra 3aJepKKI UMITY/Ibca W3/JIydeHns B
KpUCTAJIIE: B YCJIOBUAX OPITTOBCKOI JInDpaKIium, MPUBOJIAIIEH ¢ CYIIECTBEHHOMY
YMEHDBIIEHUIO  IPYIIIOBON  CKOPOCTH Vg  UMIIYJIbCA — U3JIyYeHU:d (ng<<vb,
rjIe U CKOPOCTb Iy4YKa 3apsyKeHHBIX YaCTHUIl), JUINTEJbHOCTH HMITY/IhCa
apamMeTpuyeckoro PEHTTEHOBCKOTO W3JIyYeHUs] B €CTECTBEHHBIX KpHUCTaJliax,
KBa3MYEPEHKOBCKOI'O HM3JIyuyeHnusi B (DOTOHHLIX KpUCTAJIaX W U3JIydeHHs
PEATUBUCTCKON JacTUIbl B (POTOHHOM KpUCTAJJIE, IOMEIEHHOM BHYTPH
OHJTYJIATOPA, MOYKET OKa3bIBAThCsA OOJIbIIE BpPEeMEHU IpoJIeTa YacTHIbl depes
KPUCTAJLII.

[Ipumep BpemeHHOI 3aBUCUMOCTH WHTEHCUBHOCTH KBa3WYE€PEHKOBCKOIO
napaMeTpuieckoro m3aydenus ¢ dactoroit v = 1.8 TT' B ciydae 1BYyXBOJTHOBOI



TudpakInn U3/1ydeHns B reoMeTpun Bparra B poToOHHOM KpUCTAJIEe C TIEPHOIOM
d = 0.017 cm, jymHON L = 3 ¢M, IpU JIBUYKEHUU B HEM SJIEKTPOHHOI'O IIyYKa C
v = 2-10% upusesen na pucynxke 2 (npu pacdere xo = 5.+ 1072, x; = 2.5-1072,
yrost Bpsrra v = 60°).

1
fog ' Mc-cp

0.04 |

0.03 |

0.02

0.01

t,nc

0 100 200 300 400 500

Pucynok 2. — 3aBUCMMOCTh NMHTEHCUBHOCTU KBa3MYE€PEHKOBCKOTO
MapamMeTpUIecKoro u3JjIydeHnus OT BPEMEeHHU JiJisi TePareproBoro Juamna3oHa B
cJiydyae JIByXBOJIHOBOU nudpakiiuu n3jiydeHus B ¢poronHoMm kpuctasiae. CepbiMm
doHOM OTMEYEH 1epuo BpeMeHU, KOT/Ia YaCTUIla HAXOIUTCA B KPUCTAJLIIE

[Toobnoe  siBienue 3aJIepyKKU  U3JIyYeHusl, OOPA30BAHHOIO YACTHIICH,
npoJieTaorieil  depe3 (OTOHHBIN KpHUCTaJI, HaOJIO[aeTCd HE TOJbKO JIJId
CIIOHTAHHOTO, HO W JIJId BBIHYXKJIEHHOTO W3JIyYeHus. B YacTHOCTH, B HAIINX
skcrepuMenTax |18, 21-23] mpm reHepaln MHKPOBOJHOBOTO (Imamas3oH 8-
12 I'Tn) wsaydeHust 3JeKTPOHHBIM IydkoM ¢ sHeprueii 250 k3B u Toxom
~ 2 KA, IBIKYIUMCsT B (POTOHHOM KpHCTa/LIe, 00pa30BaHHOM METATINIECKIMN
HUTSIMU, OBLT OOHAPYZKEH JIOMOJTHUTEIbHBIA UMITYJIbC U3JIydeHns (cM. PucyHOK
3). Habirojaemast 3ajepKKa COOTBETCTBYET TDYIIIOBOH CKOPOCTH (DOTOHOB B
kpucrasie vy, ~ 10° cm/c, Te. o~ 1072,

HOPM. OTCHYETbI
' v ' '

—— CBY mouHocTb
—— TOK My4ka

-3.0

0 100 200 300 400 "t He

Pucynok 3. — Umnysbc n3inydenus (CrionrHas KpuBasi), CAHXPOHU3UPOBAHHBIN 110
BpPEMEHU C TOKOM 3JIEKTPOHHOTO ImydYKa [46]

B yeTBepTOil IyiaBe pacCMOTPEHO MH/IyIIMPOBAHHOE U3JIydYeHne, odpa3yemoe
PEJIATUBUCTCKUM I1yYKOM 3JIEKTPOHOB, JIBUKYIINMCS B (DOTOHHOM KpHCTAJLIE.
[Tosiyueno  jucnepcuoHHoe — ypaBHeHHe, — OIUCBHIBAIONIEE — U3JIydaTesIbHYIO
HEeyCTOIYNBOCTD IIy4YKa, JIBUXKYIIErocss B (DOTOHHOM KPUCTAJIIe OrPaHUYEHHBIX
pasmepos [3,4]. KanroBanue 3HaueHunii BOJHOBBIX BEKTOPOB U CMEIHBAHIE MO



10

MO3BOJINIO OObACHUTEH OOHAPYXKEHHDLIE B MEPBOM JKCIEPUMEHTE, TOCBAIECHHOM
npoBepke ocHoBHbIX mnpuHImnos OJICD |1, 2, 11|, ocruuisnun MOIHOCTH 1
CIIEKTpP 4YacTOT M3JIydeHHdA. B cB3u ¢ TeM, 9T0 3(PPEKTUBHBIE MOJIAPU3YEMOCTH
¢oToHHOTO KpHuCTA/LIA CYNIECTBEHHO 3aBUCAT OT YaCTOThI U3JIYUEHUSI, 10Ty YCHBI
HeJIMHeTHbIe ypaBHEHUsI TIeHepalluid W3JIyUeHUsl PEeJsITUBUCTCKUM ITYYKOM B
doToHHOM KpHCTaJIe YUIATHIBAIONUE TMOJO0HYIO 3aBUCHUMOCTH. [loydensr
HeJIMHEHHbIE ypaBHEHUsI TeHepalud B KpHUCTaaX ¢ WU3MEHSIONMUMCS B
IPOCTPAHCTBE IIEPUOJIOM, IPUMEHEHHE KOTOPBIX I103BOJIIET KOMIIEHCHPOBATD
MOTEpW SHEPIUuHW IMydKa Ha U3AYYeHHe U YBEJIMIUTb SHEPTHUIO W3/TyIEeHHOTO
HMITYJIbCA.

YKazaHHbBI TEOPETUICCKUIT Pe3y/IbTaT ObLI MOJTBEPKJIEH B 9KCIEPUMEHTAX,
IIPOBEJIEHHBIX HAME C HCIOJIb30BAHUEM I10C/IEI0BATEIHHO PACIIOIOKEHHDBIX JIBYX
(DOTOHHBIX KPUCTAJLIOB ¢ pasHbiM meproiom [20,21]. Beiio nmpogemorcTprupoBaHo,
YTO 3a CYET BBINOJHEHUS YCJOBUN CHHXPOHM3Ma KaK B TIEPBOM, TaK W BO
BTOPOM KPUCTAJIJIAX BOZMOXKHO 00ECIIEUUTDb YBEJINUEHHUE JIJIUTEIbHOCTH NMITY/IbCA
M3JTy9€HUsT, & 3HAUUT, U SHEPIUU U3y IeHHOIO UMITyJIbca (pUcyHOK 4).

0.5 0.5

0.0 e oot 0.0
\ _-

051 - 0.5

=4

\

-1.0 ~

. -1.5 4 1 /

HOPM. OTCHYETbI
AN
HOPM. OTCHETbI

-2.0 A -2.01

\ /

\ /

2.5 -’ [— CBY mowHocTb 2.5 “_- [— CBY mowwHocTH
——- TOK nyuKka ——- TOK nyuKka

-3.0 -3.0

0 100 200 300 400 "t He 0 100 200 300 400 "t HC

Pucynok 4. — CpaBHeHue 3aperucTpupoBaHHbIX B 3KcnepumeHnTax momiHoctu CBY
W3JIydeHus JJis oaHOro (poroHHOro Kpucrayia (ciesa) u momaoctu CBY
U3JIyYeHUs JJIsd JBYX IOCJIEJOBATEJIbHO PACIOJOXKEHHBIX (POTOHHBIX KPHUCTAJIJIOB C
pasHBIM mepuoZoM (crpasa), HOJyYeHHBIX MPU HOJAade OJUHAKOBBIX UMITYJIbCOB
TOKA B CUMJILHOTOYHOM JIHO/1€

IIarasi raBa mocBsieHa aHa M3y MMyTeil CO3JaHUs MOIIHBIX T€HEpPaTOPOB
9JIEKTPOMATHUTHOIO U3JIy9eHUs ¢ BBICOKOi 9(h(DEKTHBHOCTHIO.

[Tostyduenbl ypaBHEeHNUs, ONUCHIBAIOIINE TeHEPAINI0 N3/Ty9IeHUsT HECKOJIbKUMU
9JIEKTPOHHBIMI  CI'YCTKAME € y9eTOM Pa3HUIBI 110 BpPeMeHH WuX BJleTa B
doronnbrit kpucrasn pesonaropa OJICD. ITlokazano, 4to aByX(Tpex)-mepHast
pacripejiesicHHasi obpaTHas CBs3b B (OTOHHOM Kpucrajie pesonaropa OJICD
co3/laeT YCJIOBUsI [Tl BHyTpeHHeil (dha30Boil cuHxpoHmsaiun (camMohasupoBK ),
npusojdmieii B urore K N2-KpaTHOMY YBEJIMYEHHIO IJIOTHOCTH MOIHOCTH
uzstydennst i N sjekTponnbix Ganueit (W ~ N?).

[TokazaHO CymlIeCTBEHHOE BJIMSIHUE 3JIEKTPUIECKOTO JUIOIBHOIO MBIy IeHIsT
Ha OCHUJUISIIIAA TOKA ¥ HAIPS’KEeHWUs] W IPOIECC TeHepalin W3/IydeHnus] B
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apaMeTpUIecKOM OCIUIIISTOPE, OOpPa30BAHHOM CHCTEMOil B3PbIBOMATHUTHBII
reaepatop (BMI') - ewmroctHas wmarpyska (KOTOpOH MOXKET — SIBJISITHCS,
HAIpUMep, KATOJ-aHOJHBIA MPOMEKYTOK CHJIBHOTOYHOrO yckoputess). Takoii
apaMeTpUYecKuil OCIUJLISITOP ONUCHIBAETCS YPABHEHUEM:

Q (t) , Bes (t) dQ (t)
dt> L(t) dt

rie Reg(t):%gt) + Raie(t) + Ra(t) + Ry(t), Rar onuceiBaer auddy3uoHHbIE
norepn, Rg u R,, norepu Ha JAUIOJLHOE 3JIEKTPUYECKOEe U MArHUTHOE U3JIyYeHHH,

T+ () Q) =0, (4)

coorsercTBenno, L (t) = Lpcog (t) + Ly - monnas naIyKTuBHOCTH Tienu, @ (1) -
sapsiz, J (1) = dQ (t) /dt - Tok B 1emm,c - CKOPOCTh CBeTa B BaKyyMe,
1

W’ (1) OIS

2005w (t)

"® ko) - 20N? (t) S2wi (t)

4

Rq (1)

C C

S - mwromab BuTka uHaykTopa BMIY, coneprkamero N=N(t) noc/emoBarebHo
COEJINHEHHBIX BUTKOB, lg - AJIUHA JIATIOJS, ONPE/IEe/IsIeMOr0 eMKOCTHOM HATrPY3KOil.
[IpoBesennble HaMU 9KCHepuMeHTHl |34, 35| TOATBepAMIN CYIECTBEHHOE
BJINHUE SJIEKTPUYECKOI'O  JUIMOJBHOTO M3JIYYeHHd Ha OCHUJLIAIIN  TOKA
(Pucynok 5) B kourype BMI', HauambHasi MHIYKTUBHOCTH KOTOPOTO COCTABJISLIA
169 MkI'H, WHIYKTMBHOCTb B MOMEHT 3aMblKaHus Kpoybapa - 100 wmxl'H,
MaKCcUMaJibHOe HallpsxKeHne Hakadkn J0kB, eMKocTh Harpyskm B Ie€pBOIi
nosioBute BpeMenu padborsl BMI' - 480 n®, Bo BTopoit nososune - 240 nd.

dJ/dt, Alc dJ/dt, Alc

5%10° 5x10°F

D= 38 VY 1740 45t mKc

-5%x10° -5x10°F

Pucynok 5. — CpaBHeHMe pacuuTaHHOU (CJI€Ba) U M3MEPEHHOI B 9KCIEPUMEHTE
(cipaBa) MPOM3BOAHON TOKAa B KOHTYPE

[Tomyuensl ypaBHEHNs, ONNCHIBAIONINE BIUSHNIE paJdalllOHHBIX ITOTEPh
SHEPI'MU COBOKYIIHOCTU HECKOJIbKUX IapaMeTpPUYecKUX OCIUJLISITOPOB, KayKblii
U3 KOTOPBIX 00pa30BaH CHUCTEMONl B3PBLIBOMATHUTHBII TeHepaTop — eMKOCTHAs
Harpyska. Ha ocrnoBe mosrydeHHBIX ypaBHEHHUIT MPOJEMOHCTPUPOBAHO MOABIEHHE,
Ostarojiapsd HaAJIMYIUIO CUJIbI PaUAIIMOHHOIO TPEHUs, KOJJIEKTUBHBIX KOJieOaHuii
1pu BO30Yy:KieHn# cucTeMbl N apaMeTpuiyecKux OCIU/LIsITOPOB.
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SAKJ/IFOHEHUNE
OcHoBHBIE HAayYHbIE PE3YJIbTATHI JUCCEPTAINN
B mumccepramum  paspaboTana  TeOpHs,  ONUCLIBAIOIIAsl  sIBJICHIE
KBa3M4ePEHKOBCKOT'O U3J1yYeHUusd u TN PAKITMOHHOTO U3J1yYeHUs

PEISITUBUCTCKOI'O  OCIIUJLISITOPAa B JIBYMEPHBIX (DOTOHHBIX KpHUCTaJLIax B
yesioBusix, Koryia e — 1| 2 1, e € - audjekTpuyueckas MPOHUIAEMOCTb
pacceuBatesist. VIMeHHO 3HadeHue & 00yCJIaBAMBAET CYIIECTBEHHOE OTJIMYNE
paspaboTaHHOII TeopuH OT TEOPUH  IapaMEeTPUIECKOI0  PEHTTEHOBCKOIO
u3JIydenns, B Kotopoit |e — 1| < 1. Onmcana guHAMEKA MPOIECCOB NU3JIyYCHUST
B €CTeCTBEHHBIX U (POTOHHBIX KpHCTa/laX. PaccMOTpeHO UHIyHHPOBaHHOE
n3JIydeHne, BOSHUKAIOIIEE [IPU JBUKEHNN IIy9IKOB PEISITUBIUCTCKUX 3aPszKeHHBIX
qacTUIl[ 4depe3 (POTOHHbIE KPUCTAJIbBI € H3MEHSIIOMINMCS [IPOCTPAHCTBEHHBIM
IIEPUOJIOM, KOTOPBIE SIBJISIIOTCSI BayKHEHIIIIM 9JIEMEHTOM Pe30HATOPOB 00bEMHBIX
Ja3epoB Ha cBOOOIHBIX dsteKTpoHax (OJICD). DkernepuMeHTaIbHO TOITBEPIK IEHbI
OT/e/IbHbIE I0JI0YKeHUs Pa3pabOTaHHONI TEOPU.

B jmccepranun mo/tydens! CielyIonine HOBble HayIHbIe Pe3yIbTaThI:

e [lokasano, 49To NOKazaTesjb IpejJoMjeHrst  (POTOHHOIO  KPHUCTAJLIA,
0OpPa30BAHHOI0 METAJUINYECKIMU HUTSIMU, PE3KO BO3PACTAET IIPU JIJIMHE BOJIHDI
CPABHUMOI C JUaMeTPOM HUTU B OTJIMUME OT MOKA3aTEId MPEIOMICHHS CPEeJIb,
0Opa30BaHHOll cirydaiino pactpeenenabivu nutsivu |3, 10,41, 42].

e IIpejickazano cyrecTBEHHOE BO3pACTAHNE HHTEHCUBHOCTI KBA3MIEPEHKOBCKOTO
1 YePEeHKOBCKOTO M3JIyUIeHUs B TaKOM (DOTOHHOM KpHUCTAJIe JJIsi JJIHH BOJIH,
COMOCTABUMBIX ¢ JuamerpoM mutu [10,41].

e [lokazaHo, 4TO B TeparepioBoM Juala3oHe 0100Hble (POTOHHBIE KPUCTAJLIbI
MO3BOJIAIOT  JOCTUYH  MOIIHOCTH — M3JIYyYEHUsl TUTaBATTHOTO YPOBHA  IIPH
IIPOXOZKICHIN Uepe3 HIX 3JICKTPOHHBIX CI'YCTKOB C JIINTEIBHOCTRIO T, ~ 10712 ¢
W uucle 3J1eKTpoHos np ~ 10M (Takume mapameTpbl MOIyT ObITH IHOJIyYeHbI
MPH JTa3ePHOM YCKODEHUN ). Y Ka3aHHbBIl PE3Y/IBTAT MO3BOJISIET € UCHOJIb30BAHTEM
MHTEHCUBHO Pa3BUBAIOININXCS METOOB JIa3€PHOTO YCKOPEHUS 3aPsIyKEeHHBIX YaCTHIL
cO3/1aBaTh MOITHBIE UCTOYHUKN TEPAreprioBOr0 U3JIyUeHUs, KOTOPbIE ABJIAIOTCA
HaJE’KHBIM  HUHCTPYMEHTOM JIJIsT JIMArHOCTUKNA B MEJUINHE MW HCCJ/IeTOBAHUS
CBOIICTB BeIleCcTBa, a TaKxKe, HaIlpUMEP, CJIYXKAT OCHOBOH Jid TpuOOpOB,
00eCIeInBAIOIIIX TIOUCK HAPKOTUKOB U opranuveckoil B3peisuarku [7,10,37,41].

e O0ocHOBaHA BO3MOYKHOCTD HCIIOJIBL30BAHUSI OIUCAHHBLIX (POTOHHBIX KPUCTAJLIOB
JIJIsT PErUCTPALNN OJHOYACTUIHBIX COOBITHI JIJIS Iy UKOB PEJISITUBUCTCKIX s1/Iep Ha
COBPEMEHHBIX YCKOPUTEJISX 3apszKEHHbIX YacTUIl OJiarojiaps BbIXOLY W3JIyUeHUd
JI0 OHOTO (POTOHA Ha, YaCTHILY IS sijlep ¢ HEKOMIIEHCHPOBAHHBIM 3JIEKTPOHHOIT
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000J1049KOI 3apsiioM siipa (Q = 30 [10,41].

e Ilpenckazano cymiecrsopanne 3(ddeKTa 3aepKKU  UMIYJIbca U3JIyYeHns]
B KPHUCTAJLIC: B  YCJIOBHAX OPIrTOBCKOI  Judpakiuy, NIPUBOJAINICH K
CYIIIECTBEHHOMY YMEHBIIEHUIO TI'PYIIOBOIl CKOPOCTH UMITYJIbCA  W3JIyUeHUsd
(vgr<Kvp, TJIE U CKOPOCTD IIyUKa 3aPs?KEHHbIX YaCTHIL), JITHTEIBHOCTD UMILYIIbCA
IapaMEeTPUYIECKOTO0 PEHTIEHOBCKOIO M3JIyYeHUsI B €CTECTBEHHBIX KPUCTAJIAX,
KBaSHY€EPEHKOBCKOI'O M3JIYYEHUA B (bOTOHHbIX KpucTaJsijlax HW M3JIyIEHUA B
doroHHOM KpucTasIe, IOMENICHHOM BHYTPH OHJLYJISTOPA, MOXKET OKA3bIBAThLCS
OOJIbIIE  BPEMEHM MpOJIeTa YaCTUIBl  4Yepe3  KpucTasul —llpejckazamnoe
gBJICHUe 3aJepPKKU HUMIYJIbCa U3JydeHUd BIepBble HabJI0NaJ0Cch B HAIIUX
SKCIIEPUMEHTAaX B MUKPOBOJHOBOM JIMAIIA30HE, B KOTOPBIX ObLT 3aperucTpupoBaH
JOIOJTHATEILHBI MK~ MUKDPOBOJHOBOI'O —M3JIyUeHMsl, BO3HUKAIONMIT 10C/Ie
npoJiera myakom (oTorHOro Kpucrasuia [8,9,18,21,39,46,48).

o [losydennl He/inHelHbIEe ypaBHEHUs T'e€HEPAIMW W3JIYyUYEeHUs PeJIATUBUCTCKUM
IIyIKOM B (DOTOHHOM KPHUCTAJIJIE C TOCTOAHHBIM 1 M3MEHSIONUMCS B TTPOCTPAHCTRE
MEPUOJIOM C YIETOM 3aBUCHUMOCTH OT YaCTOTHI 3(PMEKTUBHOMN TIIIEKTPIHIECKOI
MPOHUIAEMOCTH (POTOHHOIO Kpucrtajia. Ha ocHoBe paspaboTraHHoil Teopun
IpejickazaHa W 3KCIepUMeHTaJIbHa IOJATBEPK/IeHa BO3MOXKHOCTL yBeJUYeHUs
SHEPTUN W3/TyIEeHHOTO UMITYJIbCA MPU UCIOIB30BAHNN (POTOHHBIX KPUCTAJIOB C
M3MEHSAIONIMMCST B IPOCTPAHCTBE repuojom [3,4,18-23].

e Teoperndeckn 060CHOBAHO W SKCIIEPUMEHTAIBHO MOJITBEPKICHO CYIIECTBEHHOE
BJIUSHIE 3JIEKTPUIECKOTO JUIOJBHOIO U3JIyUYeHUs Ha OCHUJLIAINN TOKOB WU
HalpSyKEHUl U TeHepaluio U3JIy4YeHUs B IapaMeTPUYeCKOM OCHUJLISATOPE,
obOpa3yeMOM CHUCTEeMOI B3PBIBOMAIHUTHLIN TeHepaTop - eMKOCTHas HarpysKa
(HaTIpEMEp, KATO/I-aHO [HBIH TIPOMEXKYTOK CHJILHOTOUYHOTO yekopureist) [6,31-35].

PeKOMeH,Z[aHI/II/I I10 IIPaKTN4Y€CKOMY NCIIOJIB30BaHNIO

P€E3YyJ/JIbTAaTOB

HOHy‘{eHHbIe B JuccepTalnn pe3yJbTaTbl IIOKa3bIBalOT:

® [IepPCIEKTUBHOCTb HCIIOJIb30BaHUs CIYCTKOB YaCTUIl, IOJIyHaloIUXcs 1Ipu
YCKOPEHUU C IOMOIIbIO CBEPXMOIIHBIX U CYHEPKOPOTKUX JIA3EPHBIX UMIIYJIbCOB,
JUIsT  pellleHusl  aKTyaJIbHOW — HpoOJIeMbl  CO3JaHMSA  MOIIHBIX  HCTOYHUKOB
TeparepiioBOro U3Jj1yYeHus;

® BO3MOXKHOCTbH MCIIOJIb30BaHUS I'eHepalni KBa3sUYePEHKOBCKOI'O U3JIyYCeHUdA B
YCJIOBUSIX ITOBEPXHOCTHOM Jnppakiun B OTOHHOM KPUCTAJIJIE JIJISI PErUCTPAITIH
YACTHI BBICOKIX SHEPruii Ha COBPEMEHHBIX YCKOPUTEX OJ1arogapst NCIyCKAHUIO
doToHOB 1101 HOTBITUM YTJIOM K UMITYJIHCY YACTHIIHI;
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e ObICTPBIl (PPOHT TEeHEPUPYEMOI'O UMIIYJIbCA U3JIyYEeHUs] MOXKeT ObIThb
HCIIOJIBL30BAH B KAUeCTBE TPUITEPHOIO CUTHAJIA JJIsI CUHXPOHU3AIINN He3aBICIMO
U3MepsieMbIX I1apaMeTPOB IIYUKOB 3apsi?KEeHHBIX YaCTUIl U UCIYCKAEMbIX UM
GOTOHOB TPHU HPOBEJAEHUH SKCIIEPUMEHTOB C HCIIOJb30BAHIEM YCKOpUTeJIei
JaCTHUI] OOJIBIINX SHEPIHil;

e 1puMenenne (OTOHHBIX KPUCTAIOB C HU3MEHSIONMMCA B ITPOCTPAHCTBE
nepuogoM B JICD um OJICD mno3Bojsger yBeIUUNTL SHEPIUIO M3JIYIEHHOIO
UMITYJIbCa, TOBbIMag TakuM obpazom KIII cucremsr;

e BO30Y:KJIeHNE U3JIydeHnsl B OTOHHOM KpucTasie N 3JIeKTPOHHBIMU Iy IKaMU
B YCJIOBUSIX MHOT'OBOJIHOBOI JudPaKIii IPUBOIUT K POCTY ILIOTHOCTH MOIIHOCTH
m3inyderns OJICD W ~ N2, 4ro m03BoJIseT co3/aBaTh CBEPXMOIIHbBIE NCTOYHIKI
U3JIyYeHusl BILUIOTH J0 TepaBaTTHOTO YPOBHSI.

[TosydyenHble B HACTOSIIEN JIUCCepPTAIMU Pe3yJIbTaThbl OBLIM BHEJIPEHbI IIpU
BBIIIOJTHEHUH PsJia XO3SHCTBEHHBIX JONOBOPOB, OTBETCTBEHHBIM HCIIOJIHUTEIEM
KOTOPBIX SIBJIsIJIACH aBTOP JIUCCEpTaIUN:

HUP "Pazpaborka Teopum, 4UHCIEHHOE MOJEJIUPOBAHIE U  CO3JaHNe
MakeroB reneparopa CBY wumiysibca Ha OCHOBE €MKOCTHBIX U MHJIYKTHUBHBIX
waxormresieir" Ne9DJI-5/08 /15 or 31.12.2008 (Neroc.per. 20090166);

HUP "Paspaborka Teopun, dncjieHHOEe MOJEINPOBAHNE 1 CO3/IaHNe MaKeTOB
1 SKCIEPUMEHTAJIBHBIX 00pa3ioB OECIyYKOBOI'O T'eHepaTopa IIMPOKOIIOJIOCHOIO
UMITyJIbCa ~ Ha  OCHOBE HHJYKTHUBHOI'O  HAKOIWTEJsSl  HArPYy>KEHHOT'O  Ha
mupoxonosocHyio anteHry " Ne9dDJI-5/09/16 ot 30.12.2009 (Neroc.per. 20100267);

HUP "Pazpaborka Teopuu, YncjaeHHOE MOJECTMPOBAHUE U CO3/IaHUE MaKeTOB
U SKCIEPUMEHTAJIbHBIX 00pPa3l0B HCTOYHUKOB IINPOKOIIOJOCHOIO W3JIyUeHU
n reneparopos CBY wusjiydenusi Ha OCHOBE EMKOCTHBIX U MHJIYKTUBHBIX
maxormresieir" Ne 05/12/10 ot 19.10.2012r. (Ne roc.per. 20123500);

HUP "MaremaTtnueckoe MOJAEINPOBAHIE 1 SKCIIEPUMEHTAIBLHOE ICCIeI0BAHNIE
B3PBIBOMAIHUTHBIX T'€HEPATOPOB JijIss PabOThl Ha 3aJ@HHYI0 HAIPY3Ky I[pH
(bUKCHPOBAHHBIX 3HAYEHUSX MAKCHUMAJIBLHOTO TOKa 1 Hapsizkernst " Ne262 /2013 ot
30.12.2013 (Ne roc.per. 20140152);

[Tosryuennble B HACTOSINEH  JIUCCEPTAIUM  PE3YJIbTaTbl  MOTYT  OBITb
UCIIOJIb30BAHbIl B TEOPETUYECKUX U DKCIEPUMEHTAJIbHBIX —HUCCEOBAHUSX,
npoBojuMbix B HUY "HMuctutyr gnepubix mpobseM”’ DBejlrocyHuBepcuTeTa,
'HY "Nacturyr ¢usukn nmenn B.J.Crenanosa” HAH Benapycn, HUM UII ¢
OXII xomnmnepna Ilopomxkoroit metaytyprun HAH Benapycu, UncturyTe Ternio-
u maccoobmena nvenn A.B. JIeikoBa HAH Benapycun.
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PE3SIOME
I'ypunoBuy AJjiekcaHjipa AHaToJibeBHA

I'EHEPAIINA NMIIYJ/IBCOB NU3JIVHEHN A
PEJIATUBUCTCKUMU CI'YCTKAMU 3APAKEHHBIX
YACTUIIL B KPUCTAJIJIAX

KirroueBble cjIoBa: KBa3MYepPEeHKOBCKOE M3JIyUeHUe, CHAbHOTOUHBIN IIYYOK,
paccestHue GpOTOHA.

[enbio juccepranun siBjsieTcsi pa3paboTKa TEOpUH, ONKCHIBAIOIIEH siBIeHIe
CIOHTAQHHOI'O U HMHJAYHMPOBAHHOI'O KBA3MUEPEHKOBCKOI'O IIapaMeTpPUIecKOro
U3IydeHns 1 JUPPAKIMOHHOTO HU3JIYIEeHHsT PEISTUBUCTCKOIO OCIUIISITOPa B
YCJIOBHUSIX, KOTJIa paccestHue (hoToHa Ha dJEeMEHTApHOM paccerBaTese He MOXKET
OBITH OIICAHO Teopueil BO3MYIIEHNI I IIPOBEIeHNE SKCIIEPUMEHTOB 10 NeHePAIIIN
N3JIyYIeHNs] CUJIBHOTOYHBIME ITyUKaAMH [IJIsT IIPOBEPKH HEKOTOPBIX IPEJICKA3AHII
pa3paboTaHHOIl TEOPUH.

[TocTpoena nuHamMmueckass Teopusi IBYMEpPHOH audpakiumn B (HOTOHHOM
KpucraJjie, o0pa3oBaHHOM IePUOINIECKN HATAHYTHIMU HuUTsAME. [lokazaHo, 4To
MoKa3aTe b MpeoMIeHIA (POTOHHOIO KPUCTaJLIa, 00PA30BAHHOTO TEPHOINICCKN
HATAHYTBIMI HUTSIMHI, U HHTEHCHBHOCTH KBAa3WMIEPEHKOBCKOTO U YEPEHKOBCKOI'O
U3JIyUeHUs] 3apsKEHHON YaCTHUIbl, JIBUXKYIIEHCS B TaKOM KPUCTAJIE, PE3KO
BO3PACTAIOT JIJIsI JIJIMHBI BOJIHBI M3JIyUeHUs, COIOCTAaBUMOIL € JUAMETPOM HUTH.

Teoperndeckn ommcaH [JIsi  pa3HBIX  CIEKTPAJbHBIX  JINAIIAQ30HOB 1
9KCIIEPUMEHTAIbHO 00HAPY>KEeH B MUKPOBOJIHOBOM jHalia3one 3(hdeKT 3a1eprKKM
UMITYJIbCA  U3JIyUeHUsl, B pe3yjbrarTe KOTOPOI0 JIJIMTEJbHOCTh HMIIYJIbCA
U3JIyIeHUsT OKA3BIBAETC 0OJIbIIE BPEMEHN IIPOJIeTa YaCTUIIBl Yepe3 KPUCTAJLI.

Teoperndeckn obocHOBaHA W SKCIEPUMEHTAJIBHO ITOATBEPKICHA BO3SMOXKHOCTD
YBEJINYIEHUsI SHEPTUU U3JIyIeHHOTO UMITYJIbCA TP MeHePAINN 31y I€HUsT [Ty IKOM
3apPsIZKEHHBIX YaCTHUI[ B POTOHHOM KPUCTAJLIE C U3MEHSIOIIIMCS [TEPUOIOM.

[IpogeMoHCTpUpOBaHA  BO3MOYKHOCTH ~ BO3SHMKHOBEHHUSI  KOJIJIEKTUBHBIX
Kosiebannii  (camodasupoBku) B cucreme N HE3aBUCHMBIX DPEIATHBUCTCKUX
9JIEKTPOHHBIX CI'YCTKOB, JIBUKYIIUXCS B (POTOHHOM KpUCTAJLIe, UTO IIPUBOIUT
K N?-KpaTHOMY VBEJIHYEHHIO IUIOTHOCTH MOIHOCTH W3jaydeHns s N
HE3aBUCHUMBIX 3JIEKTPOHHBIX 6aHLIeI7'I7 a TaKzKe BO3MOXKHOCTH BO3HUKHOBCHUA
KOJUIEKTUBHBIX KoJjiebaHuit B cucremMe N mapaMeTpUYecKuX OCIU/LIATOPOB,
0bpas3yeMbIX CHCTEMOI B3PbIBOMATHUTHBI MeHepaToOp - eMKOCTHAS HArpy3Ka.
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P23HOMD
I'yperiaoBiu AJisskcanjapa AHaToJIbeyHA

I'eneparipist iMITyJTbCay BBIITpaMeHbBAHHS PIJISATHIBICHKIMI 3rycTKami
3apa/I2KaHbIX YacIlill § KPbIIITaJIax

KirrouaBbIsd CJIOBBI: KBa3ivapaHKOBCKae BbIIIpaMeHbBAaHHE, CUJIbHOTOYHBINM
Iy4I0K, pacceiiBanne (aToHa.

MbsTait  jnplcepralibli - 3'dyiselniia paclpamoyka TI0pbli, siKas —allicBae
3’dBBbI  ClTAaHTaHara 1 iHJyKaBaHara KBa3WYE€PEHKOBCKOIO IapaMeTpbluHara
BbITPAMEHbBaHHA 1 JblpaKkibliiHara  BbITPAMEHbBAHHS — PIJISITBIBICIIKATA
aclplisiTapa ¥ VyMoBaxX, KaJii pacceiiBanHe {aToHa Ha  3JIeMEHTapHbIM
pacceiiBaJibHIKE HSI MOyKa OBINbL allicaHa TIO0PbIdil aOypIHHAY 1 MpaBsd 3eHHe
9KCIIepbIMEHTAY I1a IreHepallbll BhIIIpaMeHbBaHHS CUJIbHOTOUYHBIMHU ITydYKaMl JIJIsd
IpaBepKl HEKATOPLIX MpaJIKa3aHHAY paciipaliaBaHail TI0PHII.

[TabynaBana ablHaAMiUHAsd TI0PBIA JAByXMepHail abippakipl  darTonay
KPBITITAJi, CTBOPAHBIX 3 MEPbIAAbIYHA HAI[IIHYyTHIX JApaToy. [lakazama, mTo
MaKa34blK IpajiaMeHHs (aToHHAra KpBIMTAJIsd, CTBOpaHara 3 IepbISIbITHA
HAIIATHYTBIX JIpaToy, 1 IHTIHCIYHACIH KBas3sMYepeHKOBCKOTo 1 Yapankoyckara
BbIIIpaMEHbBaHHS 3apajizKaHail qaciilibl, dKasd pyxaellia ¥ TakiM KpbIIITa/il, pI3Ka
Y¥3pacraionb s Jay KbIHI XBaJli BbIIIpaMeHbBaHHS, cylacTayHail 3 jJblgMeTpam
JIPOTA.

ToapaThiana  amicanbl  JIJIi  PO3HBIX — CHEKTPAJbHBIX — JIbIANIa30HAY 1
9KCIIePhIMEHTAIbHA, 3HOWI3EHBI § MIKpaxBaJeBbIM JIbIAIa30He 3(PEKT 3aTPbIMKI
IMITyJIbCY ~ BbIIIpaME€HbBaHHS, Yy  BBIHIKY dKOTa  HPaldriacilb  IMITYJIbCY
BBIITPAMEHbBaHHs aKa3Baeliia O0JIbIIT Yacy MpaJaéTa Jyaciilbl Ipa3 KPbIITab.

Tsaparerana abrpyHTaBaHa i SKCIIEPbIMEHTAIbHA narBep/zKaHa
MardbIMacllb MaBe/IY9HHS SHepril IMITyJibca BbIIIpaMeHbBaHHS IIPbI IeHepallbll
BBITPAMEHbBAHHS ITYUYKOM 3apa/KaHbIX daclill y ¢GaToOHHaAM KpPBIITaI 3
3MEHJIIBBIM TIE€pPBIsIaM.

[IpajismancTpaBaia  MardbIMaclb — V3HIKHEHHA KaJEKTBLIVHBIX — Barammsay
(camodasupoku) y cictome N He3a/IeXKHBIX PIJIATHIBICIKIX 3JIEKTPOHHBIX
3ryCTKay, fKis pyxatolna ¥ ¢aToHHAM KpBIITAJIl, IITO HIPLIBOA3IND ga N2
-KpaTHara IaBeiudHHsg MIYbLILHACI MaryTHAcIll BbIIpaMenbBanug g N
He3aJIe’KHbIX JJIEKTPOHHBIX 3IYCTKay, a TakcaMa MardbIMaclb Y3HIKHEHHS
KAJIEKTBIVHBIX Baranndy V cicrame N mapaMeTpPbLIYHBIX —aclblIgTapa, IITo
YTBapaloliia cicTaMail B3pbIBOMArHUTHBIN reHepaTap - éMicTHas HArpy3K .
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SUMMARY
Gurinovich Alexandra Anatolievna

Generation of radiation pulses by relativistic beams of charged
particles in crystas

Key words: quasicherenkov radiation, high-current beam, photon scattering.

The aim of the thesis is to develop the theory, which could describe sponta-
neous and induced quasi-Cherenkov parametric radiation and diffraction radiation
of a relativistic oscillator in conditions when the scattering of a photon by an el-
ementary scatterer can not be described by the perturbation theory and carrying
out experiments for generation of radiation by high-current beams to test some
predictions of the developed theory.

The dynamic theory of two-dimensional diffraction in a photonic crystal
formed periodically strained threads is developed. The refractive index of the pho-
tonic crystal, formed periodically strained threads, and intensity quasi-Cherenkov
and Cherenkov radiation of a charged particle, moving such a crystal are shown
to appear sharply increasing in case when radiation wavelength, is comparable
with the thread diameter.

The effect of the radiation pulse delay is theoretically described for different
spectral ranges and experimentally observed in the microwave range. Due to this
effect duration of the radiation pulse, produced by a charged particle beam in a
crystal, could appear longer than the time of flight of the particle through the
crystal.

The possibility to increase the energy of the radiation pulse generated by beam
of charged particles in a photonic crystal with variable period is theoretically
substantiated and experimentally confirmed.

The possibility of occurrence of collective oscillations (phase-locking) in the
system of N relativistic independent electron bunches moving in a photonic crys-
tal causing the N? -fold increase in the radiation power density for N independent
electronic bunches, and emerging collective oscillations in a system of N paramet-
ric oscillators formed by explosive magnetic generator system - capacitive load is
demonstrated.
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