
OT3hIB 

oqm:U:HaJIbHOrO OnnOHeHTa,,n:OKTOpa <pH3HKO-MaTeMaTHqeCKHX HaYK 

MaH:0pOBa Ceprejl AJIeKCeeBHqaHa ,n:HCCepTaU:HOHHYlO pa60TY AJIH Paqm,n: 

A66ac AJIH«HeJlOKaJlbHble HOHH3a....HOHHble H BOJlHOBble npo....eccbI B 

HMnYJlbCHblX pa3pH)1.aX aTMocciJepHOrO )1.aBJleHHH», npe,n:CTaBJIeHHYlO Ha 

COHCKaHHe yqeHOH: CTeneHH KaH,n:H,n:aTa <pH3HKO-MaTeMaTHqeCKHX HaYK no 

cneU:HaJIbHOCTH 0 1.04.04-«<l>H3HqecKajl :meKTpOHHKa». 

'uHccepTaU:HOHHajl pa60Ta AJIH Pa<pH,n: A66ac AJIH nOCBjlrn;eHa COBpeMeHHOH: 

aKTYaJIbHOH: np06JIeMe. 

06'beMHble PaJPjl,n:bI npH BbICOKHX ,n:aBJIeHHjlX raJa HalIIJIH lIIHpOKoe 

npHMeHeHHe B PaJJIHqHbIX TeXHHqeCKHX npHJIO)l(eHHjlX (HanpHMep, raJOBble 

JIaJepbI, nJIaJMeHHble peaKTopbI H ,n:p.). 06'beMHajl <popMa ropeH~ paJpjl,n:a npH 

BbICOKHX ,n:aBJIeHHjlX raJa j1BJIjleTCjI HeYCTOH:qHBbIM, 6bICTPO KOHTparHpyeTCjI B 

HCKPOBOH: KaHan. IIpH 3TOM B aKTHBHOH: cpe,n:e raJOBoro JIaJepa npOHcxo,n:HT CpbIB 

reHepaU:HH KorepeHTHoro H3JI~eHHjI. I103TOMY nepexo,n: 06'beMHOrO paJpjl,n:a (OP) 

B KaHaJIbHYlO CTa,n:HlO j1BJIjleTCjI rJIaBHbIM <pH3HqeCKHM npenjlTCTBHeM ,n:JIjI 

Haparn;HBaHHjI 3HeprHH H3JIyqeHHjI JIaJepOB H j1BJIjleTCjI npe,n:MeTOM HHTeHCHBHbIX 

HCCJIe,n:OBaHHH:. <l>H3HKa npou:eCCOB B TaKHX paJpjl,n:ax ,n:OCTaTOqHO CJIO)l(Ha H K 

HaCTOjlrn;eMY BpeMeHH He,n:OCTaTOqHO HCCJIe,n:OBaHa. Bce 3TO Tpe6yeT 

KOJIHqeCTBeHHbIX ,n:aHHbIX 0 npou:ecce <P0pMHpOBaHHjI paJpjl,n:a, npe)l(,n:e Bcero 

,n:aHHbIX 0 ,n:HHaMHKe 3JIeKTpHqeCKOrO nOJIjI H pacnpe,n:eJIeHHjI KOHu:eHTPaU:HH: 

3apjl)l(eHHbIX qaCTHU: B PaJPjl,n:HOM npOMe)l(YTKe, HX OTHOCHTeJIbHOM 

3HeprOBKJIa,n:e, 0 TOKe paJpjl,n:a H Hanpjl)l(eHHH Ha npOMe)l(YTKe. I1pe,n:CTaBJIjleT 

HayqHbIH: HHTepec KaK HCCJIe,n:OBaHHe BJIHjlHHjI HaqaJIbHbIX YCJIOBHH: Ha 

3JIeKTpHqeCKHe, OnTHqeCKHe H cneKTPaJIbHble xapaKTepHCTHKH HMnYJIbCHbIX 

PaJPjl,n:OB, TaK H H3yqeHHe MexaHH3MOB KOHTparHpOBaHHjI 06'beMHbIX PaJPjl,n:OB H 

HX paJBHTHe B pe)l(HMe CHJIbHOTOqHOH: CTa,n:HH npOTeKaHHjI TOKa, a TaK)I(e 

HCCJIe,n:OBaHHe <P0pMHpOBaHHjI y,n:apHbIX BOJIH B 3THX raJax. 

'uHccepTaU:HjI COCTOHT H3 BBe,n:eHHjI, njlTH rJIaB, 3aKJIlOqeHHjI H cnHCKa 

U:HTHpyeMOH: JIHTepaTypbI, COCTOjlrn;erO H3 169 HaHMeHOBaHHH:. 06'beM 

,n:HccepTaU:HH - 159 CTpaHHU:, BKJIlOQalOrn;HX 43 pHCYHKa H 14 Ta6JIHU:. 

Bo BBe)1.eHHH 060cHoBbIBaeTcjI aKTYaJIbHOCTb BbI6paHHOH: TeMbI, 

<P0PMYJIHpyeTcjI u:eJIb HCCJIe,n:OBaHHjI, pacKpbIBaeTCjI HaYQHajl HOBH3Ha H 

npaKTHQeCKajl 3HaQHMOCTb. 

TIepBaH rJlaBa ,n:HccepTaU:HH co,n:ep)l(HT no,n:po6HbIH: JIHTepaTYPHbIH: 0630p 

3KcnepHMeHTaJIbHbIX H TeOpeTHQeCKHX HCCJIe,n:oBaHHH:, onHCbIBalOrn;HX PaJJIHQHble 

CTa,n:HH <P0pMHpOBaHHjI TaYHceH,n:oBcKoro, cTpHMepHoro H 06'beMHOrO PaJPjl,n:OB B 

raJax BblCOKoro ,n:aBJIeHHjI. Oco6oe BHHMaHHe y,n:eJIjleTCjI KaK Mo,n:eJIjlM, 

onHCbIBalOrn;HM HaQaJIbHble CTa,n:HH npo6ojl Ha OCHOBe PaJBHTHjI HOHH3aU:HOHHbIX 

<pPOHTOB, TaK H cOBpeMeHHbIM npe,n:cTaBJIeHHjlM 0 <pOpMHpoBaHHH cTpHMepHblx 

PaJPjl,n:OB. OnHcaHbI YCJIOBHjI, onpe,n:eJIjllOrn;He pe)l(HM <P0pMHpOBaHHjI H 

cTaU:HoHapHoro rOpeHHjI OP. IbYQeHbI pOJIb npH3JIeKTPo,n:HbIX npou:eccoB B 

<pOpMHpoBaHHH HCKpoBoro KaHaJIa, aMnJIHTy,n:Ho-BpeMeHHble, CneKTpaJIbHble, 
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M3nyqaTenhHhIe M nOrnOIIJ.aTenhHhIe XapaKTepMCTMKM CaMOCTmlTenhHhIX 

MMnynhcHhIX PaJPjI)l,OB. I1pe)l,CTaBneHHhIH 0630p )l,OCTaTOqHO OTPa)l(aeT 

COBpeMeHHOe COCTOjlHMe MCCne)l,yeMhlx BOnpOCOB. 

BTOpaB rJ1aBa )l,MCCepTaU:MM rrOCBjlIIJ.eHa OrrMCaHMIO 3KCnepMMeHTallhHOH 

YCTaHOBKM M MeTO)l,OB M3MepeHMH rrapaMeTpOB rrnaJMhI MMrrynhcHhIX PaJPjI)l,OB B 

MHepTHhIX raJax aTMOCq,epHOrO )l,aBneHMSI 

YqMThIBajl MallhIe BpeMeHa PaJBMTMjI rrpOu:eCCOB rrpM MMrrynhcHhIX paJpjI)l,ax, 

3KCrrepMMeHTallhHajl YCTaHOBKa y)l,OBneTBOpjleT Cne)l,yroIIJ.MM Tpe6oBaHMjlM: 

BpeMeHHOe paJpemeHMe 3neKTpMqeCKMX rrapaMeTPOB COCTaBnjlnO ~ 5 HC, 

OrrTMqeCKMX KapTMH CBeqeHMjI ~ 5 HC M crreKTPallhHhIX xapaKTepMcTMK ~ 10 HC. 

MeTO)l,hI MCCne)l,OBaHMjI, Mcnonh30BaHHhIe B pa6oTe, jlBnjlIOTCjI cOBpeMeHHhIMM M 

OTBeqaIOT nOCTaBneHHOH 3a)l,aqe no rronyqeHMIO )l,OCTOBepHoH MHq,0PMaU:MM C 

Heo6xo)l,MMOH rrorpemHocThIO, BpeMeHHhIM M rrpocTPaHcTBeHHhIM paJpemeHMeM. 

B TpeTbeu rJ1aBe rrpMBe)l,eHhI pe3ynhTaThI MCCne)l,OBaHMjI 

npocTPaHcTBeHHo BpeMeHHoH )l,MHaMMKM q,0pMMpOBaHMjI M PaJBMTM.H 

MMnynhcHoro paJpjl)l,a B MHepTHhIx raJax (He, Ar) BhICOKoro )l,aBneHMjI. 

Pe3ynhTaThI 3KcnepMMeHTallhHhIX MCCne)l,OBaHMH B aproHe nOKaJhIBaIOT, qTO 
3

B rrpe)l,BapMTenhHo MOHM3MpoBaHHoH cpe)l,e (no~107 CM- ) rrpM He3HaqMTenhHhIX 

nepeHanpjl)l(eHMjlX W=l 0-1 00 % B03MO)l(Ha 06'beMHa.H q,opMa rrpoTeKaHMjI 

paJpjl)l,a. <POpMMpoBaHMe rrnaJMeHHoro cTon6a npOMCXO)l,MT B rrpou:ecce 

pacnpocTPaHjleTCjI K KaTO)l,y BonHhI MOHM3aU:MM co CKOPOCThIO ~2-5·107cMlc. I10 

Mepe npO)l,BM)I(eHMjI q,poHTa CBeqeHMjI K KaTO)l,y 3neKTpOHHajl KOHu:eHTPaU:MjI B 

1013~ 1014 -3HeM B03paCTaeT M )l,OCTMraeT 3HaqeHMM ~ - CM. 

PaJpa60TaHa )l,BYMepHajl oceCMMMeTpMqHajl MO)l,enh )l,JIjI aHallM3a rrOBe)l,eHMjI 

rrpOCTPaHCTBeHHoro pacrrpe)l,eneHMjI rrapaMeTpOB MMrrYJIhCHOrO paJpjl)l,a B renMM M 

aprOHe BhICOKoro )l,aBneHMjI. I1oKaJaHO, qTO C rrpMXO)l,OM BonHhI MOHM3aU:MM Ha 

KaTO)l, rrpOMCXO)l,MT penaKcaU:MjI OCHOBHhIX rrapaMeTpOB nJIaJMhI M 3neKTPMqeCKOrO 

nonjl B KaTO)l,HOM cnoe. BhIIIonHeHhI paCqeTbI q,0pMMpOBaHMjI 06'beMHOrO paJpjl)l,a 

6e3 yqeTa M C yqeTOM HeJIOKallbHOCTM MOHM3aU:MOHHbIX M )l,peHq,OBhIX 

xapaKTepMCTMK 3neKTpOHa. I1oonyqeHO, qTO Mcrronb30BaHMe HenOKallhHhIX 

nonpaBOK npMBO)l,MT K YBenMqeHMIO CKOPOCTM BonHbI MOHM3aU:MM, a OCHOBHbIe 

xapaKTepMCTMKM paJpjl)l,a M3MeHjlIOTCjI He3HaqMTenbHO M C npMeMneMOH 

TOqHOCTbIO MOryr paCCqMTbIBaThCjI B paMKax JIOKallhHOrO nO)l,XO)l,a. 

B qeTBepTOU rJ1aBe )l,MCCepTaU:MM rro pe3ynbTaTbI MCCJIe)l,OBaHMjI 

crreKTPallbHhIX xapaKTepMCTMK M KMHeTMqeCKMX npou:eCCOB B MMrrynhcHbIX 

paJpjl)l,ax MHepTHbIX raJOB aTMocq,epHoro )l,aBneHMjI. 

I1oKaJaHO, qTO C YBenMqeHMeM BenMqMHbI rrpMBe)l,eHHOH Hanpjl)l(eHHOCTM 

3neKTpMqeCKOrO rronjl MHTeHCMBHOCTM M3nyqeHMjI B CrreKTpallbHbIX JIMHMjlX 

YBenMqMBaeTCjI, a C YBenMqeHMeM 3HeprOBKJIa)l,a B paJpjl)l, paCTeT KaK 

OTHOCMTenbHa.H MHTeHCMBHOCTb cneKTPallbHhIX nMHMH, TaK M nOjlBnjlIOTCjI HOBbIe 

crreKTPallbHbIe nMHMM MCCJIe)l,yeMoro raJa M MaTepMalla BeIIJ.eCTBa 3neKTPO)l,OB. 

llBTaB rJ1aBa )l,MCCepTaU:MM nOCBjlIIJ.eHa MCCJIe)l,OBaHMIO KMHeTMqeCKMe 

xapaKTepMCTMKM M OrrTMqeCKOe M3nyqeHMe CMJIbHOTOqHbIX MMrrynbcHhIX PaJPjl)l,OB 

B MHepTHbIX raJax (He, Ar) BbICOKoro )l,aBJIeHMjI. 
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IToKa3aHO, l.JTO B aprOHe Hal.JHHaH C HeKOTOpOrO KpHTHl.JeCKOrO Harrp}DKeHH~ 

(3aBHC~merO OT ,IJ,aBJIeHH~), rrepeXO,IJ, K HCKPOBOMY KaHaJIY He Ha6JIlo,IJ,aeTC~ rrpH 

BKJIa,IJ,bIBaeMOH ::meprHH < 1 )J.)K H rrpH rrepeHarrp~)KeHH~X 60nee 75% 
7lfJopMHpyeTc~ CHnbHOTOl.JHbIH ,IJ,HlfJ~Y3HbIH pa3p~,IJ, C Y,IJ,enbHOH MOmHOCTblO ~10 

BT/CM3, rrnOTHOCTblO TOKa ~103-10 A/CM
2
, KOHIl.eHTPaIl.HeH :.meKTpoHoB ~10'7cM-3 

H TeMrrepaTypOH ~1 3B. OCHOBHbIM MexaHH3MOM HOHH3aIl.HH ~Bn~eTC~ 

cTYrreHl.JaTa~ HOHH3aIl.H~, a KaHaJIOM rH6enH 3JIeKTPoHoB - ,IJ,HCCOIl.HaTHBHa~ 

peKOM6HHaIl.H~. 

IhyqeHbI oco6eHHocTH crreKTPa H3nyl.JeHH~ Hccne,IJ,yeMoro ra3a H crreKTPa 

MaTepHaJIa BemeCTBa 3neKTPO,IJ,OB rrpH pa3nHl.JHbIX Hal.JaJIbHbIX ycnoBH~x, a 

HMeHHO B pe)KHMe O,IJ,HOpO,IJ,HorO ropeHH~, B pe)KHMe rrepexo,IJ,a B HCKPOBOH KaHaJI 

H B pe)KHMe rrepexo,IJ,a B CHnbHOTOl.JHbIH ,IJ,HlfJlfJY3HbIH pa3p~,IJ,. IToKa3aHO, l.JTO 

crreKrp rrpHKaTO,IJ,HOH rrna3MbI xapaKTepH3yeTc~ HHTeHCHBHbIMH nHHH~MH 

MaTepHaJIa BemeCTBa 3neKTpo,IJ,OB. 

B laKJIIOQeHHH rrpHBe,IJ,eHbI OCHOBHble pe3ynbTaTbI ,IJ,HccepTaIl.HH. I1x 

,IJ,OCTOBepHocTb, a TaK)Ke 06ocHoBaHHocTb HayqHblx rrOnO)KeHHH H BbIBO,IJ,OB 

rrO,IJ,TBep)K,lJ,aeTc~ cpaBHeHHeM C pe3ynbTaTaMH ,IJ,pyrHx pa60T ,IJ,pyrHx aBTopOB H 

y,IJ,OBneTBopHTenbHbIM cornaCHeM pe3YJIbTaTOB 3KcrrepHMeHTaJIbHbIX H 

l.JHCneHHbIX HCCne,IJ,OBaHHH H rr03TOMY He BbI3bIBalOT COMHeHHH. 

ITo ,IJ,HccepTaIl.HOHHOH pa60Te AnH PalfJH,IJ, A66ac AnH HMelOTC~ 3aMel.JaHH~. 

1) ABTOP pa3pa60TaJI ,IJ,ByMepHylO ocecHMMeTpHl.JHYIO MO,IJ,enb ,IJ,JI~ aHaJIH3a 

rrOBe,IJ,eH~ rrpocTpaHcTBeHHoro pacrrpe,IJ,eneHH~ rrapaMeTPoB HMrrynbcHoro 

pa3p~,IJ,a B renHH H aproHe BblCOKoro ,IJ,aBJIeHH~ H rrpe,IJ,CTaBJIeHO 

MO,IJ,enHpOBaHHe ,IJ,n~ BpeMeH Ha ypoBHe HeCKonbKO ,IJ,eC~TKOB HC. ITpH 3TOM 

rrOTOKH ,IJ,n~ 3ap~)KeHHbIX l.JaCTHIl. 3arrHcaHbI C Yl.JeTOM ,IJ,HlfJlfJY3HH. DblJIO 6bI 

Il.eneC006pa3HO YKa3aTb BpeMeHa, rrpH KOTOPbIX Ha,IJ,O yqHTbIBaTb 

,IJ,HlfJlfJY3HlO. 

2) ABTOPY ,IJ,HCCepTaIl.HH Cne,IJ,OBaJIO 6bI YTOl.JHHTb, Ha CKonbKO 3,IJ,eCb Ba)KeH 

HarpeB ra3a B paccMaTpHBaeMoH rrOCTaHOBKe Ha BpeMeHax B HeCKonbKO 

,IJ,eC~TKOB HC? 

3) CToHno 6bI B paMKax ,IJ,BYMepHoH MO,IJ,enH H3Yl.JHTb KHHeTHKY 

B036Y)K,IJ,eHHbIX aTOMOB B pa3p~,IJ,e. 

ITpHBe,IJ,eHHble 3aMel.JaHH~ He BnH~lOT Ha rrOnO)KeHH~, BbIHOCHMble Ha 3amHTY 

H He CHH)KalOT Il.eHHOCTb rronyqeHHblx pe3ynbTaTOB. 

)J.HccepTaIl.HOHHaH pa60Ta AnH PalfJH,IJ, A66ac AnH «HenOKaJIbHble 

HOHH3aIl.HOHHbIe H BonHOBbIe rrpOIl.eCCbI B HMrrynbcHbIX pa3p~,IJ,ax aTMoclfJepHoro 

,IJ,aBneHH~» ~Bn~eTCH HaYl.JHbIM HCcne,IJ,OBaHHeM C HeCOMHeHHOH HayqHoH 

3Hal.JHMOCTblO H OpHrHHaJIbHOCTblO, B KOTOPOH rrpOBe,IJ,eHbI 3KcrrepHMeHTaJIbHble H 

TeOpeTHl.JeCKHe HCcne,IJ,OBaHH~ rrpOIl.eCCOB B HMrrYJIbCHbIX pa3p~,IJ,ax B HHepTHbIX 

ra3ax BbICOKoro ,IJ,aBneH~ 1-5 aTM. 

HayqHble rrOnO)KeHHH ,IJ,HCcepTaIl.HH 6a3HpylOTC~ Ha KoppeKTHO 

clfJopMynHpoBaHHbIX ,IJ,OrrymeHH~x H Hcrronb30BaHHbIX B pa60Te MaTeMaTHl.JeCKHX 

MeTO,IJ,OB HCCne,IJ,OBaHH~. )J.OCTOBepHOCTb ee pe3ynbTaToB rrO,IJ,TBep)K,lJ,aeTC~ 

KoppeKTHbIM Hcrronb30BaHHeM lllHPOKO rrpHMeH~eMbIX 3KcrrepHMeHTaJIbHbIX 
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MeTo.n,WK, a TaK)l(e KaqeCTBeHHbIM COBna.n,eHweM pe3ynbTaToB qWCneHHbJX 
paCqeTOB Cpe3ynbTaTaMW W3MepeHwii. 

Co.n,ep)l(aHWe .n,wccepTaUWOHHoH pa60TbJ nonHOCTbIO COOTBeTcTByeT ee 
Ha3BaHWIO W CneUWaflbHOCTW 01.04.04 «<Dw3WqeCKruI ::meKTpoHwKa». 
LJ;wccepTaumI HanwcaHa nOrWqHbIM, apryMeHTwpoBaHHbIM W 51CHbIM 513bIKOM. 
ABTope<pepaT cooTBeTcTByeT co.n,ep)l(aHWIO .n,wccepTauww W oYpa)l(aeT ee OCHOBHble 
nOnO)l(eHH5I. OCHOBHbIe pe3ynbTaTbI .n,wccepTauww B nonHOM Mepe OTpa)l(eHbI B 16 
HayqHblx CTaTb5lX, 6 W3 KOTOPbIX ony6nwKoBaHbI B )l(ypHaflaX W3 nepeqHjI BAK, W 
.n,OKna.n,bIBaflWCb Ha OTeqeCTBeHHblX WMe)l()J,YHapo.n,HbIX KOH<pepeHUW5Ix. 

Ha OCHOBaHWW W3nO)l(eHHOrO CqWTaIO, qTO npe.n,cTaBneHHa51 K 3aIIJ,WTe 
.n,wccepTaUWOHHa51 pa60Ta «HeJlOKaJlbHbIe HOHH3au.HOHHble H BOJlHOBble 

npou.eccbI B HMnYJlbCHbIX pa3pBJJ:ax aTMoc4»epHoro JJ:aBJleHHB» nonHOCTbIO 
y.n,oBneTBop5leT n.8 «ilonO)l(eHW5I 0 nOp5l.n,Ke npwcY)l(.n,eHw5I yqeHbIX CTeneHeM 
BAK P<D», a ee aBTOp, Anw Pa<pw.n, A66ac Anw 3acnY)l(WBaeT npwcY)l(.n,eHw5I 
yqeHoM CTeneHW KaH.n,H.n,aTa <pW3wKo-MaTeMaTWqeCKWX HayK no CneUWaflbHOCTW 
01.04.04 - «<DH3WqeCKa51 ::meKYpoHwKa». 

0<pWUWaflbHbIM onnOHeHT 
.n,OKTOP <pW3wKo-MaTeMaTHqeCKWX HayK, 
Be.n,yIIJ,wH HayqHbIH cOTpy.n,HHK 
<De.n,epaflbHOrO rocy.n,apcTBeHHoro 
yqpe)l()J,eHH5I HaYKw 
llHcTwTYTa o6IIJ,eM <pW3WKW HM. A.M. ilpoxopoBa 
119991,r.MocKBa,yn. BaBwnoBa,38. 
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