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SawnTa cocTontes «25» cenmiops 2001 1. B «16™'» yacor na sacealni CHEUHANINPOBAHHOTO
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] 4 -

C muccepratuieii MOXHO 03HAKOMITBS B Hay4dnoi Guomoreke U HAH PA.
1 ] X
Asropedepar pasocian «25» asrycra 2001 r.

Yuenniit CCRPCTAPL CNCUHATH3HPOBAHHOIO COBCTa

Kauaiat (OH3nKO-MaTCMaTHYECKUX HAayK M.A. Capkucsin

LL4d - 204
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OBIIAA XAPAKTEPHCTHKA PABOTBI

Axtyansiocts_npobaembl. [TOHCK HCTOMHHKOB HHTCHCHBHOIO DJICKTPOMArHHT-
HOPO  H3MYYEHHS B DAasAHYHBIX AHAMA30HAX YACTOT CNOCOOCTBOBAI  MPOBEACHHIO
TCOPETHUECKHX M OKCHCPHMEHTUIBHBIX HCCACAOBAINI, OXBATHLIBAIOUIX IIHPOKHI Kpyr
ABACHUI BO3ACHCTBIA BEUECTBA HA H3JYUCHIC PEUISiTHBHCTCKIX 3apsukenbiX yactuu. K
YHCTY TAKOBBIX OTHOCATCS UYEPEHKOBCKOC MHITYYCHHES, PEHITCHOBCKOE MEPEXOAHOE
HAUIYYSHHE, MAPAMETPHUYECKOS PEHTTCHOBCKOS HIyucHHE, H3IAYHCHHE B BOIHOBOJAX H
HUTYYCHHE KaHAMHPOBAHHBIX yacTHIl. [Tpi qoctarouno GOAbUMX JHSPTIBIX HAyYaloUeH
4acTHIBI 30HAa (DOPMUPOBAHUSA HAYUCHHA HMCECT MAKPOCKOMYECKHE pa3Mepbl o
OXBATBIBAET GONBUIOS YHCIO aTOMOB CPEflbl, BCASACTBHE YCrO CPefa MOXKET 0Ka3biBATh
CYUIECTBEHHOE BIHAHHE HA AMEKTPOMATHHTHbBIC TPOUCCCHI.

HccnepoBanust npoBeeHHbIE B TCUCHHHM MOCASAHHX ABYX AccATHICTHH B
Hucraryre [Mpuknagusix [TpoGaem ®usuku (MITP) HAH Apmeniu mog pyKoBOACTBOM
akagemuka A.P. MKpTysiHa CBHACTENLCTBYIOT 00 YHHKAIBHONH BO3MOXKHOCTH YCHJICHHS
UHTCHCHBHOCTH H YNPABICHUA XapPaKTSPHCTHKAMH H3TYYCHHA YACTHL BLICOKHX JHEPrHit
B BCIUICCTBE aKYCTHUYCSCKHMH KOJeGaHHAMH M TemiepaTypHbiMH rpaiicutamu. [lo
CyHIECTBY pedYb HACT O HOBOM HAMpaB/CHHH HCCICJOBAHHI CYISLUEM MNOCTPOSHHE
HCKJIIOYHTENbHO  YAOOHBIX W,  caMoe  [aBHOE,

HEAOPOrux HCTOYHHKOB

MOHOXPOMATHYECKOTO,  y3KOHAMPABICHHOTO H3IyYeHHST C
npaKchcmx TIPHIOXKESHUI.

[onoauutenstoe ycmlcimc;, HHTEHCHBHOCTH H3JTYHYCHHSA YACTHIL BLICOKHX JHEPrHi
B BELIECTBE BO3ZMOXKHO MyTEM BbiGOpa ONTUMAIBHOA FCOMESTPHH CPEbl H ONTHMATLHOH
TPASKTOPHH YaCTHULL. [TepBbIM CCTECTBEHHBLIM HIArOM HA DTOM MYTH ABIACTCA NEPEXOR
OT TPAZUUHOHHO HCHOAL3YEMOH MOMCAH {LIOCKO-1aPALICALHON CAOHCTOR Cpeibl K
MOJIENAM CHOHCTON CHepHIECKH-CHMMETPHYCCKOI MM THHAPHYSCKI-CHMMETPHYHOR
cpeant. Hucceprammonnas paborta MOCBALICHA HCCACHOBAHMIO MCPBOrO  ciyvad, a
HMCHHO! HCCACAOBARMIO HATYHYSHUA PE/SITHRHCTCKON JAPAKCHHON YaCTHIIBL B CIIOMCTOR
cthepHYCCKH-CHMMETPHYECKON Cpefe.

Leas guccepraui cocromna 8 paspabotke 2phekt BHOIO wWIropiMa peuieHis

ypzmucuuﬁ CKTPOMATHHTHOTO 1OJIA B CHOUCTOR C"l')CpH‘(CCKIFCH\l.\ic'l’pll‘lCCK()ﬁ cpeae

MHOKECTBOM  BAXKHBIX



H B OIPEICICHHH 1A ero ochose yCJI()llllﬂ CHABLITOTO BO3ACHCTBHS CIIOHCTOH Cd.)CpII'lCCKM-
CHMMC'I])H‘ICCK()ﬁ Cpeibl HA HHTCHCHBHOCTDL H3JYy4YCHHA pCIIﬂ'ﬂlBHC’!CK()ﬁ 'lﬂpﬂ)KCHH()ﬁ
YacTHibl.

HilY‘lHiUl HOBH3HA H_(IPAKTHYCCKAA ICHHOCTL PadOTLI. HllCCCple[ll()Hllilﬂ paﬁma

MOCBALEHA HCCACAOBAHIIO BOBACHCTBUS CHOMCTON CHEPHUECKH CHMMETPHYHON Cpefibl
Ha MHTCHCHBHOCTbL HITYUYSHHUST PEISITHBHCTCKOI 3apsuKeHHOI YacTHubl. B neit paspaborau
anmroput™ BeiyucieHust (yuxkuwin [pHaa 21eKTPOMArHUTHOrO Mot B chepHuCcCKH-
CHMMCTPHYHOM JHDSKTPHKE COCTABJICHHOM H3 NPOH3BOALHOTO YHCIa cioes. Boisegena
chopmyna I MHTCHCHBHOCTH H3IYHYCHUST 3apSKEHHON PEASTHBHCTCKON 4aCTHILbI,
HBHKYUICIHCS MPOH3BOALHBIM 0GpazoM B 1000H0IT cpefe. Onpeseneta HHTEHCHBHOCTD
HATYUYCHHST PESITHBHCTCKOMN YaCTHIIbl PABHOMEPHO BPALIAIOUIEHCS BOKPYT HIH BHYTPH
AHDJIEKTPHYECKOro M@pa B ero JKBaTOPHAILHOIN MWIOCKOCTH. BbisiBacHbl  ciyyan
QHOMAIbHO CHILHOrO BOJACHCTBIS BEWECTBA WAPA HA HHTCHCHBHOCTL H3UY4YCHHS
PENATHBHCTCKOI YaCTHIbI.

OCHOBHBIE MOJOKEHHA BHIHOCHMbIC HA 3AULHTY.

1. PexyppeuTubiii cnoco6 serancachust (ynkuun [puna 21eKTpOMarHHTHOro
nost B MPO3PAYHOM [ANDJICKTPHKE, COCTOAWEM M3 [POM3BOIBLHONO 4YHCia
chepHyeCKU-CHMMETPHYHBIX  CI0EB ¢ OOUIMM  UCHTPOM U pPa3iHYHbIMH
AMINCKTPHUCCKHMH MPOHHIAEMOCTIMM,

2. BolpaxkeHue U1 HHTCHCHBHOCTH  HIAYYCHMS  3ApSUKCHHOM  YacTHIIbI,
ABHKYIUEHCA 10 MPOH3BOILHOI TPACKTOPHH B NOA0GHOM cpeae;

3. Pesynbrarbl YHCICHHBIX PACYETOB HHTEHCHBHOCTH HAIYYCHHA PEATHBHCTCKOR
3APSKEHHON  YACTHIBI, PABHOMEPHO BPAIAIOWEHCH BOKPYr U BHYTPH
AHINCKTPHYECKOrO Wapa B €ro 3KBATOPHAILHON MWIOCKOCTH,

4. BoiBog O BO3MOXKHOCTH CHILHOFO BO3ICHCTBHA BEUIECTBA lIapa Ha
HHTEHCHBHOCTL HTYYEHHS BPAWAIOUEHCA YaCTHUbl M, KakK cleicTsue, 00
AHOMAJIBHO CHIILHOM HITYUCHHH 3aPSUKSHHON YaCTHILBI.

AnpoGaims_paborsl. [TosydeHnbie pe3yibTaThl JOKIAABIBUTHCE U 00CYKIANNCH

Ha Bropom Bcecoosnom Hayunom Cemstniape "Bo3jgeiicTBHE aKyCTHYECKHX BOMH C
masmoit”, Tesnent goknagos (r. M erpy, 1-3 okmOps 1991r.); na 8-w Mexaynapoauom

Cumnosuyme "Scicnce & chhhulogy of Light Sources" ([peitdanba, [epmanus,

~
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30anr.-3cent.1998); na Pabouem Coseuanun  "Tlonspusalnonioe u3nyyeHue B
KOHJACHCHPOBaHHbIX  cpegax” (1. Benropos, 14-17  wosGpst  2000); ma IX
Mexmynapoanoii kongepenunn "Symmetry Methods in Physics" (Eperan, 3-8 uions
2001), a Takxe na cemunapax UIITId, kadenpbr Teopemnueckoii dusukn Epesanckoro
FocynapcTtBennoro  Ynusepcutera u MHCTHTYTa  siiepHOii M aipoHHON  U3NHKH
(Poccennopd, I'epmanus, 1999).

NyGmukauiy. [lo pesynbsTataM HccepTaumn onyGauKoBato 6 pa6oT.

O6bem paboThl. [Inccepranns COCTOMT W3 BBEACHNS, TPEX INiaB, BLIBOMOB, NSITH

TNIPUIOKEHHIT B CIUCKA HTepaTypbl U3 84 HanmeHoBanuil. O6beM pabotsl 126 c1p.

~ COIEPXAHUE PABOTBI

Bo BBenesnn paHa obwas XapaKTepHCTHKa  paGoTbl, 00OCHOBaHbl ee
akTyalbHOCTb M HOBH3Ha, ONpelclieHa Ledb, NPHBEICHO KpaTKoe H3JOXEHHE
COIepXKaHUsl JHCCEPTALMH.

B rnase I paspaGotan merton BbluucleHus yHKUHH I'pHHA 31EKTPOMATHHTHOrO
nojisi B TNpPO3payHOH cpejie, COCTOsIIE M3 NPOH3BOILHOTO uHCna ChepHYEcKH-
CHMMETPHYECKHX CNIOeB ¢ OOWMM LEHTPOM H Pa3MHYHBIMH [HANCKTPHYECKUMH
npoHuuaeMocTami. §1.1 NOCBSIEH HAMISIOHOMY ONMCAHHIO OQHOTO H3 Haubonee
YHUBEPCANbHBIX METOAOB peuieHus AnddepeHuanbablX ypaBHEHHT — METOY (yHKIHIT
I'puna. B §1.2 uznoxen cnoco6 3aMeHb! nughepeHHanbHOr0 ypaBHeH s st chfHKuvm
I'puna  cooTeTcTByIOWMM  ypaBHenneM Jlunmanua-llIBuurepa. B marpuunom

TNPEACTaBICHHH OHO 3aMUChIBACTCS B BHIE

N A 0 A 0 AN

G=GY+GYvG, (1)
rac G- dynxkuns Ipisa, nomiexaiuas onpenenesnio, a G -pemenne ynpotnesnoro

" "
BapuanTa ypasHenuii Jlunmanna-lBunrepa ¢ v=0 (v - Marpuua, onMcbiBaloIas

B3aMMOJENCTBHE BHYTPH cHCTeMbl). B GonbluMHCTBE clyyaeB onpejelieHne Tak

A
HasbiBaeMoli "ykopoueHHoll" dyukuun Ipuna G ne cocramiser oco6oro Tpyga H B

i
3TOM Cllyuae 3ajiauya CBOANTCS K obpatieHnio Matpuubl (1-G'” v), Tak kak



1
G- (1 -G© {)) G @)
Hcnons3yeMblii B IMCCEPTALMN METONL pelliciiis ypash: Husi (1) COCTONT B MPEACTABACHHH
?
MATpHlbl U B BUAC CYMMb] HC NEPCKPBIBAIOLINXCS ClldracMblX

" A
v=PU e b®u e AN e (3)

Puc.1

D70 06CTOATENLCTBO NO3BONSIET 3aMEHNTH (1) CHCTEMOIT PEKYPPEHTHBIX YpaBHEHHIT

GV =GED L GED [, B G @)
rie k=12,.,N. O60cHOBbIBacTCS, 4TO McKomas ¢ynkuust Ipuna coenagaer ¢ G-
onnoit 13 ynkunit I'puna, hurypupylomix B ypapienny (4):
G =G, )

B §1.3 Bbimucanbl ypaBHeniss Makcpenna ans cpedbl, cocrosmed us N 21

cepuyecKu-CHMMETPHYCCKHX  CJloeB ¢ OOIMM  LEHTPOM M pa3IMyHbIMH

[U3JEKTPHYECKHMH  NPOHHLAEMOCTIMH & = £(),£),...E -], KOTOPbIE  OKDYXEHbl
OIHOPOJHbIM [H3JEKTPHKOM € & = &) . B cdepuueckoii cucreme KoopaouHar 7,60,¢ ¢
HAYyaloM B LCHTPE CJOEB OHANEKTPHYECKAs NPOHHLAEMOCTb &£(F) 3aBHCHT JHlIb OT
panHaibHON KOOPAHHATBI 7

N

g(r)=¢gy+ Z(sk —&4)0(r-n), (6)

k=1
e 0<rn <r,<..<ry PpagHychbl COOTBETCTBYIOUIMX CNOEB, a O(x)- CTylcHbuaras
¢ynkuns  Xesucaiiga. Ilpn 31OoM B KauecTBe OGa3iCHbIX BEKTOPOB TPCXMEPHOIO

NPOCTPAHCTBA MCIIONL30BAHBI HE OPTbI CQ)CPH"XCCKOﬁ CHCTCMbI KOOP/IMHAT, & 11apOBbIC

i
BCKTOPDI ,\’(;2 NPORONBLHOrO (2 = 1), anekrpuueckoro (s =2) n maruutioro (u=3)
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b

™MNoB; —/<m</l; [=0,12.. B cOOTBETCTRNN € 3THM BEKTOP-NOTCHUNAN 4 , IOTHOCTD
o :
TOK4  j M JpyrHe BCIMMMHBI, XapakTCpH3YIOUME 31CKTPOMATHNTHOE — moNe
NPCACTABIAIOTCS B BHAC TPEXKPATHBIX CyMM
- e 3 - e
SEY=FSURSMeUNG), 8 =iy (7)
1=0 m=~1 p=1
ocne 310ro peuienus yparnennii Makcsenna NPEACTABISIIOTCA B BHIC
: hi i 2
A7) === [G,, (r.x:D)ji" (x)ax ®)
Cvalg
rae G, - ynkuns Ipuna, yioBIeTBOPAIONIAs YpaBHeHUIO Junmanna-1leunrepa
Glrrih =GO (r.rih+ [G . x:)V () Glx,r's ) dx )
0
¢ “notenumanom”
A ) PTG, s
V)= —D(r;1 10
@D 4ze(r) or r:h) o)

N
W BCnoMoratenbHoil dynkumeii G, Kotopas yiopreTROpsieT Gonlee mpocTomy, TaK

n
Ha3bIBACMOMY “YKOPOYCHHOMY™ ypaBHEHMIO (ONpefc/ieHHe MATpHuL [ NpHBEACHO B
aucceptawii). Takum 0GpasoM, npoueaypy BblYHCIEHNHS 3ICKTPOMAFHHTHOTO MO

3apsinoB, NBHXKYIUHXCS NPOH3BOJLHbIM oGpaaoM, MOXHO pa36;m: Ha JBa OCHOBHBIX

"
atana: noctpoetne G (r,r') u pemenne ypaeuenus Jlnnmanna-lsuurepa (9).

Sakmountenbubiii naparpad (§1.4) naHHoii mMaBbl NOCBSUICH ONpeACICHHIO

"ykopouennoi"  yukunn  Tpuna  GO(r.r') s npospaynoli  cepHyecku-
CHMMETPHYECK O CIIONCTOI AMSNEKTPHYCCKOIT cpefibl. DTa NPOUeypa He CIoXNAsL, XOTs
M HECKONBKO TPYNOEMKasl.

Bropas_rmaga noceaumena suruncienmio dynkumn Tpuna 3NEKTPOMArHHTHOTO
nonst anst caydas N 21 chepnueckn-cHMMETPHYECKHX  cloeB.  Beoaubii nepBbli
naparpad (§2.1) nocesimen anpoGaunn Metoga Ha NpHMepe ABHXEHHs 3apsKCHHOI
yacmibl (a) B omHopomoli cpege u (6) B cpeae ¢ MIOCKOf rpanuucii pasgena

(nepexopnoe nanyyenne). Bo sTopom (ocnosrom) naparpacde rnassl (§2.2) npenoxen



ANropuT™ Bhiuncaenns dyrkis Ipiuia cnonctoli chepuycckn-cHMMeTpHYECKOil cpefbl

g 0
A(In) =[ 1-1 };
0% gy

TR [\/7 I+l
YT % S/ T )

(Bun dpynkumn g, (r,r') npusenen B §1.4 mucceprammn). On cogutes Kk N-KpatHomy

10 yXe BbluMcaeHnoi "ykopoyennoit" gynvunn I'puna

(0)
o) oy Ay oy 0
G( AP el N i :

0 &

(1n

NPUMECHEHHIO PEKYPPEHTHLIX COOTHOWIEHHIT THNa (4) M NPHBOIMT K CHCAYIOLIEMY

pesynbTaty
G(r.r:h=GM0r.r), (12)
rae
CAK)
G® =["’ 3Lk S LI (13)
0 &
Purypupyioliee B 3TOM BbIpaXeHun A} onpepensercs ciemyiouieii  peKyppeHTHOI
dopmynoi
(k=1) ’
A(,")(r,r') - A(Ik—l)(r’rl)+ AI (r’rk )QI (rl: - ) (14)
1-Sp0O, (ry.,ry.)
" IlBymepHnas matpuua
01" = Proy 1810y - ALV, (15)
e
2 2
Er —&in
= 16
Py 8rne, 6, ()

a S, npuseneno B §2.2 mpuccepraumu. B nocneanem naparpade rnaebt (§2.3) naiinen

bl

COOTBETCTBYHOUIHE (pOpMlebl VISt HANPSKEHHOCTH 3NCKTPHYECKOrO ¥ MarHMTHOrO nojiew

3aPSKEHHBIX YaCTHIL, ABIDKYLIMXCA NPOM3BOILHBLIM 00pasoM. Ha ocHoBanuyi nonyyennb
dopmynb

pacnpenencnm"{ HHTCHCHBHOCTH  M3JIyYCHHS BHpﬂ)I\'CHIIOﬁ

PE3YAbLTATOB  BbIBCACHb!

HYaCTHiLbI,

1X

s CHEKTPANBbHOrO W CNEKTPalbHO-YTNIOBOIO

NPOU3BOJILHLIM

00pa3om ABMXYyWelics B CIOHCTON cgepryccki-cHMMETpHYECcKol cpege. B cayuae

NEPHOAHYECKOTO  BMKEHUSI 3apsiia €  MHKIHYECKON  4acToroli o,

HHTEHCHBHOCTDL
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HIyUCHns Ha k -0it rapMonuKe (1., Ha 9acToTe @ = ko, ) NOCHE yepeanenms no NepHojy

ABHXKCHUS onpeaensctes hop Mynoi

C & 'm 2 m 3
,kzmzz[|ag f + o | (17)

1=0 m=-1

durypupylomie B 3ToM  BbIpaXeHnn Koodduument o

" ONMUCBIBAKOT BKIAIbI

MYALTHIONEH  BNIEKTPHYECKOTO (=2) M Maruumioro (u=3) m™nos (MyIbTHIONH
NPOAOALHOTO THIA OMMCIBAIOT CBA3AHHOE C 3apafamil oje, KOTOPOE He HANyyaeTcs Ha
GeckoneuHocTs). OnK ONPEAeNsioTes COOTBETCTBYIOUIM pasnoxeniem (8) na Gonbumx
PACCTOSAHHAX  OT HM3Myyaloulero 3apafa (BONHOBAas 30HA) M OTOXKICCTBIEHHEM
NOJNYYEHHOTO BbIpaXeHus cieytouieit popmyine :

2

A or

1
m €
M
Anr

Al (r)~a (18)

@
, e /I,‘-=? EN

[naga 111 nocesiuiena HeenenoBaHio HHTEHCHBHOCTH M3yYeHH s PEsSTHBHCTCKOI
3apAKCHHOM YaCTHLBL, ABIDKYLENCS B CIONCTON chepiyecKi-CHMMeTpHYCCKOll cpeae ¢
oauoit (N =1) rpannueii pasnena (Wap ¢ AHSICKTPHYECKON NPOHKIAEMOCTHIO &, M
PajcoM 1y, OKPYKCHHbIT GECKOHEUHOIl CpPeioil ¢ AHANEKTPHYECKOI MPORHIAEMOCTLIO

&)

Puc.2

B §3.1 oGume dopmynbl Haiinennvie B rase 11 npumenenbl uis BbluHCICHNMS
$ynkunn I'pika 30eKTPOMArHHTHOrO nonst B Takoli cpefe. C NOMOWILIO HAMACHHOI
dynkunn [puna BhiBeicHa COOTBETCTBYIOMAs GOPMYIA IS BBIYHCICHHS BEKTOPHOTO
NOTCHUHANA BNCKTPOMATHUTIONO NOJIA 3apsioB ABIKYLIHXCS NPOM3BONLHBLIM 00PA30OM.
B §3.2 paccyntana WHTEHCHBHOCTL M3NYYCHNS 3aPSXKEHHON YacTHibl, NpojeTalouich
CKBO3b AH3ancKTpuyeckuii wap. B §3.3 pacemotpen ciywait 3apskennoli 4acTilibl,
BPALIAIOWICHCS BOKPYT IM3NIEKTPHYECKOTO Apd B €O 9KBATOPHAILHOI IJIOCKOCTH
(Pnc.3).
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