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<I4ccre.qosaHr,re reHeparlulr [oroKa repareprloBoro rz3nyrreHr{r MynbrrrMeraBarrHoro
ypoBH{ MouIHocrLI rrpn penaKcaquu P3lI B 3aMarHr4qeHHoM nJra3MeHHoru crol6e>

Ha corlcKaHrze y.renofi creneHl,I KaHALIAaTa Srasur<o-uareMarr,rqecKr,rx HayK
no HayqHoft cuequzurrHocrr.r 1.3.9 QuzuKa rrJrinMbr

fluccepta:!'ur- n. A. Canaqosa <llccle4onanue feHeparlur{ noroKa repafeprloBoro
Il3ryr{eHus MynbrllMeraBarrHofo ypoBH.rr MorrlHocrpr rrprl penaKcarfuvt P3lI s 3aMarHr{qeHHoM
IIJIa3MeHHou crol6e> [peAcraBneHa Ha 129 crpauwlax, co4epxur 6 ra6nraq, 50 przcyur<on z
crrr4coK nr.rreparyprr us 86 naanrenosaHzfi.

Ocnonnas qacrb Ar4cceprarlrrr.r BKJrroqaer BBeAeHrae, rrerbrpe pag1'enar4 3aKJrroqeHr4e.

Brt6op reMbl Al4cceprallzonnoft pa6oru o6ocnonan Bo BBe.4eur.rur. 3Aecr xe AaH o6sop
cocrolnHl{.s wccr;.egovatruit ilo nu6paunouy HarrpaBJreHr4ro, onpeleneHbr sa1arru pa6orrr,
o6osHa.IeHbI I{cIIoJIb3oBaHHbIe Mero.IIbI.

Telta luccepraul{oHHoro HaytrHoro rrccJreAoBalvrr aKTyanbHa. C npaxrzuecKr.rx nosuuufi,
aKTyanbHocrb reMbl o6ssaHa LIMeIoqI4Mcr norpe6HocrrM n paspa6orKe rrcroqHr4KoB MorrlHofo
gneKTpoMarHpITHoro kr:,nyrtenufl TepareplloBoro Alrala3oHa qacror. Taxue [crorrHr4Kr4 HyxHbr B

caMbIX pa3HbIX o6racr-sx HayKI4, BKnloqat crIeKTpocKofII4Io, 6voloruro, MeII4r-u4Hy, rI, KoHerIHo

xe, caMy $usur<y nniBMbI (narpen rrJrit3Mbr, ee Ar.rarHocruxa). Ilorpe6Hocrb B rroAo6urrx
I.{croqHl4Kax HMeerct B TaKI4x cQepax nparcruuecrofi AeflTenbHocru KaK pa:pa6orxa
lepcneKTI,IBHbIX cl4creM 6esonacuocrl,I, cl4creM BbrcoKocxopoc:ruofi cB.f,3r4 v palluoBhrlteHr4fl,
cpeAcrB It4craHUL(oHHofo nos4eficrnus Ha gneKTpoHI,IKy. Bo rranorrax r.r3 [epequcneHHbrx cnyqaeB
rpeoyercx MaKcv MaJrbHar MorrIHo crb v MnynbcoB TepareprloBoro vB ny qeHvrfl,.

B HayrIHoM acneKTe aKTyaJrbHocrb Ar,rcceprarlr{oHHofo raccneAoBaHur. o6ycron:reHa
HanuqLIeM orKpbITbIX BorlpocoB, Kacalorluxcq roro, KaKue $rasuuecrue MexaHrr3Mrr voryr 6rnr
nan6olee s$$errunno ucrloJlb3oBaHbr AJrr reHepr4poBaHvs repareprloBoro rsnyqelufl. B cuny
rIoJIoxeHI4t repafeplloBoro Ar,rarra3oHa Ha rrrKaJre 3neKTpoMafHr4THbrx role6auufi raKr4Mr.r

MexaHI43MaMI4 Mofyr 6bI:tl, c olnofi cropoHbl, KBaHToBbre, & c Apyrofi - KJraccrrqecKr4e

MexaHI{3MbI I43nyqeul4t 3neKTpoHHbIX ocqunJrrropoB, npl,IMeHreMbre, c oAnofi cropoHbr, B

lasepHoft TexHVKe, a c Apyrofi - s nar<yyuuofi r4 nna3MeHHoft slexrpoHr4Ke. OceoeHze
TepareplloBoro ALIarIa3oHa B Hacro{rqee BpeMf, HHTeHcr.rBHo BeAerc_s B paMKax o6oux [oIXoAoB.
I4cnorlgoeauue nyqKoBo-nJIiBMeHHbrx crrcreM orHocr4Tc.rr Ko BTopoMy noAXoAy. flla^:nra
AocrarorlHoft nnornocrt4 c paclpocrpaHsrorrlr4Mcr s Hefi cr,rJrbHoror{HbrM oJreKTpoHHbrM rryr{KoM,
rar 6rrno o6uapyNeno, Moxer s$Sexrunuo r,r3nyrrarb repareprloBoe u3nyqeHue, o6ecnerrilBafl.3a
c.rer 6orlruroft lrorquocrr,r [yrrKa BbrcoKylo gueprcTr{Ky Lr3nyrreHkrr. OAlraro @u:uuecrax Kaprr{Ha
npoqeccoB rIpI4 TaKoM u3ryrreHr,rr4 errle raneKo He rroJrHa. Ee noc:rpoeHl4e B nocJreAHr.re roAbr
ITHT9HCHBHO BeAerct, Ho ec€ eue rpe6yer 6omruoro o6reua vr reoperr4r{ecKr4x, 14

3Kcnepr{MeHTaJrbHbrx uccle4onanzfi .

Llltenuo [ocJIeAHVMrr Lr 3alLrMaIrcs aBTop Ar4cceprarlvtu. Pa6oraBbrnoJrHeHa n Llucruryre
r4epuofi $z:axu I4MeHI,I f . tr4. EyarepaCu6upcKofo orleneHr4r Poccuficrcoi.t arcagertuuHayK, rAe
uccJleAoBaHus. B o6osHa.{eHnofi o6nacru BeAyrcs Ha rrepeAoBoM ypoBHe, a )\)rx npoBeAeHr{.{
coorBercrBylouux oKclepI,IMeHToB r4Meercs yHrrKarbuar aKcrlepr{MeHTanrsas 6aza B Br4Ae

enerrpo$usn.Iecxofi ycraHoBKI,I |OJI-|I3T c coBpeMeHHbrM llrafHocrr,rqecKzM KoMrrJreKcoM.

LIrarc, MeroAbI $u:u.recxoro Lrccile1'oBaHurfl, r{cnoJlb3oBaHHbre ts ArrccepraL\LrLr,
sKcnepLIMeHT€lJIbHbIe. flpu srorr,r 3HaqlrreJrbHas. ilonq. pa6oru cor4cKareJrr cocrorJra n pa:pa6orr<e
cpeAcrB r,nfl cosilanl,zrs. IaccneAyeMoro $z:uuecroro o6rexra rrJra3MeHHofo crol6a c
KOHTpOnrIpyeMbIMI4 napaMeTpaMLI, [poHH3brBaeMOrO penxTl/rBvrcTcKr,rM SneKTpoHHbrM rryrrKoM, a



TaKXte HOBbIX LIHCTpyMeHTOB A.IIS AIIaTHOCTIZKT{ rrJra3Mbr, SneKTpoHHofo nyqKa v reHepr{pyeMofo
sneKTpoM arHr,rTHof o r43nyrreHr,r-fl B clreru4 0 raqecKHx ycnoBr4rx SKcnepr,rM eHTa.

B rIepBoM pa3Aene rvrccepra\vLr orrrcaHbr crpyKrypa vr $yurcqnoHr.rpoBaHr{e
eKcrlepl4MeHranrnofi ycraHoBKrr fOJI-n3T. Onucalr .qrrarHocrr.rqecxuft KoMnJreKc. lloapo6so
ollacaHbl paspa6oranHble paAr.roMerpHqecKas" cvcreMa.4n-s perr{crpaurrv cneKTpaJrbHofo cocraBa
vt3ryrreHns., MerorLIKa H KouTaKumrft Aarqr4K An.fl i.r3Mepeur{s napaMerpoB per.srt,rBucrcKoro
gneKTpoHuoro nyqKa. Bo BTopoM pur:Aene r.r3noxeHbr pe3ynbrarbr oKcrrepr.rMeHToB tro

$oprrawponaHl,Ilo IIJIa3rr,ru. OnzcaHbr xapaKTepHbre oco6eugocru cl4creMbr Br,rcoKoBoJrbrHoro
pa3psla 4nr $opruupoBaHlls nJIa3MeHHoro cron6a. B rperrelr pa3Aene npr.{Be4eHbr pe3ynbrarbr
u3MepeHLIs pacnpeAeneHr4r SJreKTpoHoB rlyqKa [o nr,rTq-yrJraM c zcrroJrb3oBaHrreM KOHTaKTHoTO

AarrrlrKa, oIIeHKa AJILIHrI penaKcarlr4a nyrrKa B rIJra3Me. B qerBeproM pa3Aene orrncaHr,r
rlccne.4oBaHl4t reHepaIII4I,r repafeprloBofo LrcnyrrcHvq B rryqKoBo-nna:rrlenuofi clrcreMe,
pacnpocrpaH{rorueroct BAoJIb ocr4 rrJra3MeHHofo cton6a, ta r,r3MepeHr4r xapaKTepl4crlrK 3Toro
I43nyr{eHur. Onucanrr I,I3MepeHr,rr ocHoBHbIX xapaKTeprrcrlrK noroKa kr3nyqeHr.rs: crreKTpaJrbHoro
paclpeleneHrrt rIJIoTHocTI4 MOITIHOCTIT, SHeprOCOAepxaHr.rfl, kr npocTpaHcTBeHHofo
pacnpeAeneHlzt MorllHocru. B 3aKnroqeHur,r noABereHbr r,ITorr,r r4ccJreAoBaHyrfl, cl'erralbr BbrBoAbr,

o6osuaqeFrbr rrepcleKTrrBbr uccreAoeaHufi .

flo co4epNaHLIIo At4cceprallzonnofi pa6orrr Mox{Ho 3aKJr}oqr,rrb, lrro oHa coorBercrByer
cneAylourl{M HanpaBneHI,ItM zccne4onanrafi, olpeAeneHHbrM B nacnopre uayunofi
c[eq[aJlbHocrll 1.3.9. <@ugurca rIJIa3MbI)) (orpacm HayKrr Su:uxo-uareruaruvecxue):
4. fiuarHocrllKa IIJIa3Mrr; 5. I4croqHr,rKr.r r{ reHepa{u{ [na3Mbr; 6. 3aprxenHa.s rra3Ma, [yrrKrr
qacrplu B rrJrurMe, ura3MeHHiu{ gneKTpoHr,rxa (e qacrr,r gneKTpoHHbIX [yrrKoe n n:ra:lre);
14. 3ler<rpoMarHllTuoe LI3nyqeHLIe nJra3MbL flpz srorrr Arlccepraur4oHHa.s pa6ora 3axBarbrBaer 14

orpacnb rexHl{qecKlzx HayK rlo Ha3BaHHofi uayvnofi cnequalbHocrr,r B qacrr{ pa:pa6orxu HoBbrx

MeroAoB tr co3xanvrfl. HoBbIX npu6opon Anr Ar{arHocruK}r rrJril3Mbr (nacnopruoe HanpaBneuvre 4),
paspa6orxu vI co3!.anvrs. HoBbIX t4crorrur4KoB reHepaqurl rrJra3Mbr (uanpauenue 5).

B .{[cre naxnefirurax HayqHbIX pe3ynbraroB co[cKareJleM, o6:raAaroqux nonnsuofr,
oTMerry cneAylour4e.

Bnepnnre gKcrIepI4MeHTaJIbHo ycraHoBneHbr 3aKoHoMepuocrr,r Blr4flHufl Ha MorrlHocrb r4

crleKTpanbHrrfi cocrae IIoroKa Tfq n::ryvenvrs, Bbrxo.4rrrlero BAorrb ocr4 nyr{Koso-ura3r\deHHofi
cI{cTeMbI, co cTopoHbl pacnpeAeJleHLr.f, rrrroTHocTr{ no paAl4ycy 3aMafHr,rqeHHofo rrJra3MeHHofo

crolOa v crrap.a rIJIorHocrI,I IIJIa3MrI Ha ero roprle. Ha lroft B3rJuA, 3To BaxrHoe
gKCnepLIMeHTaJIbHOe Ua6ffO4enr4e, KOTOpOe AaeT rrOACKa3KI,r K yToqHeHr4ro KapTr4Hbr rrpoqecca
reHepaIIIrI4 I.{3nyr{eHu.f,, 6oraryro nuilIy Anr reoperr4r{ecKr4x rrHTeprrpera\uit u e :na.rzreruHofi
Mepe 3aAaer HanpaBneHrre liurbHefiurux gKcneplIMeHTilJrbHbIX nolrcKoB.

Buepnue Aocrl{ruyrbl MorllHocrs 8+2 MBr u sneprIrfl 5-7 [x B rroroKe repareprloBofo
Ll3nyr{eH[t npl4 Ml4Kpocexyu4noft.4nrzTeirbHocrrr r4Mrrynrca. .{aunufi nayvHufi pe3ynbrar Bax(eH

c npaKTl,Iqecr<ofi roqlcx 3peHzt, rlocKonbKy AeMoHcrplrpyer Bo3Mox{Hocrb rr 3aKnaAbrBaer ocHoBy

Anq lanbHeftuux paspa6orox LIcroqHI4KoB MynbrllMeraBarrHbrx repareprloBbix r{MnyJrbcoB.

Bnepeue BbrrIoJIHeH KoMTIJIeKc 3KcnepI,IMeHTaJrbHbrx z:naepeHufi xapaKTepr4crr{K
MI,IKpoceKyHAHoro cr,rJrbuoroqHoro gJreKTpoHHoro ilyrrKa (nonepeuHue cKopocrrr,
paclpereneHlle rro euepruu) B ycnoBlrtx, KofAa oH npr.r $oplrr,rponaHlrlr rroABepfaercs cunurofi
KoMilpeccuu, a rpv rrocneAylorqeM rrpoxox{AeHrrt qepe3 rrnirMy o6ecneqr.reaer reHeparlurc
MefaBaTTHOfO rroToKa TepafeprloBoro l,I3nyr{eHr.{s.

O6ocnonannocrb HayqHbIX pe3ynbraroB, nofiyqeHHbrx cor4cKareJreM, He Bbr3brBaer

corraneuufi. Bo-nepnrtx, oHI4 He [porfiBopeqar paHee [onyqeHHbrM 3Kcnepr4MeHTaJrbHbrM

3aKoHoMepHocrtMI,I I4 I4MeIoqI4Mcs Ha ceroAHqruHzft Aeur reoperr4qecKr4M npeAcraBreHuqM o



MexaHI{3MaX reHepaIIUU TepafeplloBoro rr3nyqeHvfl B rrJra3MeHHo-nytrKoBbrx cr4cTeMax. Bo-
BTOpbrx, collcKarerleM rlpkt [poBeAeHr4kr 3Kcnepr,rMeHTaJrbHbrx r43MepeHl4ft r.rcrroJrb3oBaHEr

ALIaTHOCTI4qeCKIZe CpeACTBa, B OCHOBe AeftCTBr,rr KOTOpbTX JIeXar MeroAbr, npoBepeHHbre B

MolIIHoft I{MnynbcHofi elexrpoHl4Ke r,r BbrcoKoqacroruofi gneKTpoHr4re. Eolee rofo, coucKareJrb
npllnolKl,In oolrurue ycunvrs. K ToMy, .rro6rr B ToHKocr{x aAarrrl,IpoBarb cpeAcrBa r.r3Mepeuzfi r
cJroxHbIM SKcrrepr4MeHTiurbHbrM ycnoBr.rrM.

CoucxarereM co3AaHa oplrrlrHanbHarr cl4creMa npr4roroBneHlls rrJrit3Mbr, ocHoBaHHa{ Ha

I4MIIynbcHoM HarlycKe f€r3a, Aarouar Bo3MoxHocrb co3AaBarb rlrra3MeHHbre crol6u c
pa3nI4r{HbIMLr [pocrpaHcrBeHHLIMr4 (nonepeunbrMvru [poAonbHbrrrau) upo$unsMu KoHueHTpaur4r4

3apslI(eHHbIX qacrl,Iq u srrcoroft Bocnpor43BoArrMocrbro or r4MrryJrbca K r4Mrrynbcy.

CrpopuupoBaH AuarHocrr.rqecKrft xouunerc Ana rtonyrreHr4.{ SyHrqr.rfi pacilpeAeneHr4t
qacrLII pentrl,IBl{crcKoro nyqKa 3neKTpoHHoro lyrrKa no nolepeqHbrM cKopocrqM (nrzru-yrnav)
I4 rlo sHepruu. flpu 3ToM coI{cKareJIeM paspa6oranbr MeroAr4Ka r.r MareMarr4qecKa.{ MoAenb Inq
IlocrpoeHplt $yHxqura paclpeAeneHl4.tl oneKTpoHoB rro nr4Ttr-yrnaM rro ct4fHanaM c
MHoroKoJIneKTopHoro EarrrLrKU I{ BblrronHeH rlr4Kn raKr4x uslrepenzft. BaxHo, 'ryo parpa6oragHat
MeroAI4Ka [o3Borser crpollTb Synrcquro pacflpeAene[]/'q. sa o4no cpa6arbrBaHr4e 3neKTpoHHofo
ycKopvrens. HaAo orMerl4Tb, rrro LI3BecrHbI 14 oAHoKonneKTopHbIe rrepecrpar4BaeMbre lLarrrLrKhl,
no3Bon.srcIlll{e c rpe6yeuofi ToqHocrblo [onyqarb SyHxqzu pacrpeAeneHr.rs 3neKTpoHoB
pensrI,IBHcrcKI,IX nyqKoB rlo loneperrHbrM cKopocrgM, Ho Jrrrrrrb no na6opy 6olruoro -tvcra
LrMnynbcoB.

I4werot:{'uitcx paAl,IoMerpu'aecxnfi KoMrrneKc ycraHoBKr.r fOJI-|I3T aAanrrrpoBaH
coI4cKareJIeM l.nfr perplcrpallllu crreKTpirJrbHbrx xapaKTepr4crr4K rroroKa repar-eprloBofo
v3ny.{eHns. IIp" sToM ocyuecrBneHbl cJloxHbre ra-nu6ponxn cneKTpor43ruepurelruofi b.

Kanopr.rMerpavecxofi amraparypbr.

luccepraqus o6na[aer BHyrpeHHuM eALIHcTBoM rr, cyAr rro xapaKTepHoMy aBTopcKoMy
crI4JIro, HarII4caHa aBTopoM caMocro{TeJrbHo. JInqnrrft BKnaA cor.rcKarerq B rrpoBeAeHHr,re

IrccneAoBaHvfl., a raKxe efo BKnaA B Halncanl,re HayqHbrx crateft, qerKo o6osHa.reH. flpu:uaron
HerrpaBoMepHbrx 3ar4McrBoBa[uit s reKcre Ar4cceprarlvru He o6HapyNznaercq.

Pesylrraur Al{ccepralluonuofi pa6oru ony6maronaHbr B r{erbrpex peueH3r4pyeMbrx

HayrrHbIX u34aHvqx, peKoMeHAoBaHHbrx BAK, B ToM rrr4cJle B TaKr4x r43Becrubrx >KypHanax KaK

Nuclear Instruments and Methods in Physics Research, Plasma Physics and Controlled Fusion,
IEEE Transactions on Plasma Science. Tarurr.r o6pa:orra, ry6:ruxaqzoHnbre rpe6onauux,
npeAbtBnteMble K KaHAlrAarcxofi 4ucceprarr4pr, BbrrrorrHeHlr. Pe:ynr,rarrr pa6orrr npeAcraBneHbr
Ha rpex HayqHbIX ron$epenqzxx, B qr,rcJre Koropbrx nonb3yrourr{ecr aBTopr4TeroM
3nenuropo.4cKa.fl r<ou$epeHqus ro $u:uxe [rra3Mbr n IEEE International Conference on Plasma
Science.

llo ruarepuany [peAcraereHHofi rracceprarlr4r4 r4Merorc.f, 3aMeqaHr,rr.

Tercr Al,Iccepraulzu coAepxLIT 3HatII4TeJrbHoe KoJrr,rqecrBo crr4Jrr.rcrr4rrecKrrx u Apyrtrx
.fl3bIKoBbIX rtorpeurnocreft. I4ruerorc.s HapyrxeHr4s rrpaBr.rn nocrpoeHr4s npernoxeuui4
HecofJracoBaHvIfl. vI nporrycKl4 cJroB, orrelrarxz. Orpanuqr.rMcq Jrlrrrrb HecKoJrbKr,rMr{ npr4MepaMn.
Ha crp. 76 e crpor<e 7 nepnoro a6sarla nocne cJroB (feHepa1;as Tfq)) nponyueHo cJroBo
(I43JIyqeHH{); BCneA 3a 3TI4M, rIOCJre HeHyiKHOfO pa3pbrBa rrpeAnoxeHr4q, rrMeeM (rroAxoAbr
peIIreHI4t)) (nnaecro (noAxoAbl K pe[ren[ro>). Ha crp. 107 B cnr.rcKe coKparrleHr.rfi rz yclonnrx
o6osHaqeHuir npu pacura$ponxe a66penr{arypbr (3IIP) r4crre3ro cnoBo ((pe3oHauc>. Ha crp.4
reparepqoeufi Allana3oH rracror 0,1-10 Tfu oruu6oquo nocraBJreH B ooorBercrBr4e c
IrHrepBanoM AnLIH nomr 3-0,3 unr (eepno: 3-0,03 rr,rwr). Ha crp. 14 ulreercr oreqarKa B

pa3MepHocru Susuuecrofi eerla.{krHbr rrJrorHocrr.r roKa (rA/cu3 BMecro rrpaBznbHoro xA/clr2).



B AI4ccepraIII4I4 IrMelorct HeroqHocrrl Susuuecxoro xapaKTepa, BoJrbHocrrr B

TepMr4HOnOrlzr,r.

Ha crp. 83 yrnepN4aercfl, qro (qacrora rz3nyqeHra{ orrpeAerrflercs. qacrorofi BepxHe-
ru6pra4nux rone6auuft rIJIuI3MbI, T.e. rrJrorHocrbro nna3Mbr>; n .4eftcrerzreJrbHocrrl sra rracrora
3ABVICI4T LI OT MAIH}ITHO|O TOIS.

Brrsrrsaror HeAoyMeHI4e repMr4Hbr (BbrHy)KAeHHbre $lyrryaqzu> (crp.9), (Atro4
npqMoro 4eficrnua> (crp.65, oqeBI,IAHo, HeyAaqHoe rrporr3BoAHoe or (ycKopr4Tenb np-flMoro

4eficreur>), <neurouurrfi AuoA>> (crp. 15,23; JIeHTorIHbrM frBrrflercfl He Ar.roA, a Qopnrzpyeuufi c
ero IloMoulbro oneKTposnrrft ryqoK, KaK BepHo yKa3aHo B Apyrr4x Mecrax 4riccepraquu).

HenpanunrHblM sBJlterct rlcrroJrb3oBaHrre repMVHa (KoJrJrr4Marop) ilnfl ornepcrufi,
orHIoAb ne ooecueql,IBalouux BbIAetIeHr{s -cracrkr lyr{Ka rracruu B y3KoM.4r{ana3oHe uanpaeleuzfr
cKopocrr4 (crp.43, crp. 66).

Mano TIoAXoAL{T K peaJll43oBannofi n pa6ore $zsuuecxoit curyagwr.r repMr4H (yuoBa.s
pacxoAl'IMocrb)) 3JIeKrpoHHor-o ryrrKa (crp. 12-14, 44,95 rz r. a.). flocrolrxy ryqoK 3aMafHr{qeH,
IIpaBI4nbHee roBopI4Tb o6 yr:re HaKrIoHa sneKTpoHHbrx rpaeKTopufi x MafHr4THoMy rronrc (nuru-
yrne), KaK sro t4 cAeJraHo B Apyrux Mecrax Alrcceprarlr4r4.

[tts o6osnaqeHug IlpocrpaHcreeHHoii HeoAHopoAHocrr4 KoHueuTparrr4r4 qacruq B

rlrla3MeHHorra crol6e col4cKareJrb Izcnonb3yer repMrrHbr (MoAynsrlH.fl), (MoAynrrposaHHr,rfi)
(ctp. 14, 64, 104). 3ru repuuHbl B srreKrpoHr{Ke o6srquo o6osHa.{aer [pr.rAaHr.re ueroropofi
BeruquHe rrepuorvqecKzx I,I3Meneuuit Bo BpeMeHu. B paccnlarpr..rBaeMoM cnyqae yMecrHee
roBopLITb o Bapl{aqnsx. 3ro fi:6aeflro 6rt or neroropofi r]yraHrrrlbr, Bo3HrrKaroqefi u3-3a roro,
tITo cnoBa o (MoAynilryv>> rIJIorHocrI4 rrJra3Mbr coceAcrByror (crp. 104) c ynoMr.rHaHneM

MoAynqlll4oHuoft neycroft.{ueocu{, Jlex{alqeft, rar HaAo IloHr,rMarb, B coBceM r4HoM Ar4ana3oHe
BOIIHOBbIX I{UCCN.

Bes.4e B AI,IccepraIIutI KoHIIeHTpaIII4T sneKTpoHon (uuclo qacruu B eArrHr4rle o6renra)
ourz6o.{uo Ha3BaHa rrorHocrblo.

Ha crp. 88 ronoprzrcr ripo <yuonofi pa3Mep r.rcrotrHr4Ka r.r3nyr{eHnr, xoroprrfi [orararc.s
paBHbIM ceqeHI,IIo roplla [JIa3MeHHoro crol6a>, xorq sru Susu.recKae BeruqI,rHbr r4Meror pa3Hyro
pa3MepHocTb.

Anrop I4crlonb3yer Ha cBoe ycMorpeHr,re caMbre pa3Hbre o6osHaqeHzfl Anr Ar4arra3oHoB
BerIuqIrH, rpy6sx u npu6luxeHHblx paBeHcrB. Haupulrep, Ha crp. 35 o4nonpeMeHHo c <-1 tru>
Bcrper{aeM ((oKoJIo 80*10 rurBflN> ra ((Macrura6a 20 lrBr>. lloao6soe ue cnoco6crBver
cTpof ocTr.r rr3JrolKeHrrf, .

3 alteqaHrls no cy qecrBy Au cceprarl?r oHHo ro r4ccneAoBaHufl cneAyrourrre.
Ha:saHae rlzccepralll4t4 lperloJlaraer vccneAoBaHr{e reHeparlulr 3reKrpoMafHurHoro

I,I3nyqeHI,Iq. llpz sToM col{cKareJlb yuenofi crerreHlr KaHAr,rAara $uszr<o-rrlareMarr4r{ecKr4x Hayr(
TIoIXoAI4T K reHepaullkt cKopee KaK K Seuorr,reny, a He K Sz:z.recrcoMy rrpoqeccy. Xorx n

AI4ccepraIII4I4 I'IMeIorct orcbrJrKa K I43BecrHbrM Teoperr4qecKuM pa6orarvr v cAenaH pqA
co6creeHHblx oueHoK, I{3 scefi erofi coBoKyrlHocrr4 cBeAenuft ne:rerKo cJro}Kr{Tb uenbHyro
KaprI4Hy. Tar, corzcKarerlb rlpllxoAlrr K BbrBoAy (n cnyuae oAHopoAHofi nrtasx,mr, crp. 83

Arrcceprallnu), uro (reHepalllls Tfq [3nyrreHur flBJrfleraflpe3ynbraroM pa3Br.rrrrr geyxnoroxonoii
(nyuxonoft) neycrofi.rlrBocru, Koropar [pr.rBoAr4T K KoJrJreKTlreuofi pelaKcauur4 KanoaMrrepHofo
P3fI npra ero npoxo)KAeHurrr B ArrI4HHoM rrrra3MeHHou cro.n6e...>>. llpra ororr,r Ha crp. 7

AuccepraIII4I,I yl(a3aHo Ha ro, qro Bo3Hr4KHoBeHLre B crrcreMe rrJra3Ma - gneKTpoHstrfi nyrroK
ny'{Konofi (,unyxnoror<onofi) neycrofiuuBocrlr c o6pa:onarureM rrna3MeHHbrx BonH rrpoucxoArlT B

ycnoBl4.f,x qepeHKoBcKofo pe3oHaHca. OAuaxo B ycnoBa.f,x olrrcbrBaeMbrx sKcnepr4MeuToB
uMeeTc.[ AocTaToqHo cl4JrbHoe BHeIrrHee MaTHITTHOe froJle, B KOTOpOM 3aMafHI4r{eHbI He roJIr,KO



sneKTpoHbl TIJIIL3MbI (xax r orMeqeHo B Ha3BaHr,rr4 Ar,rcceprarluu), no v 3nerffpoHu nyurca. flpu
3ToM 3Heprlas 3neKTpoHoB B nyrrKe (n6nz:z 0,5 MsB) coorBercrByer penrrr4BrrcrcKoMy Qaxropy
T = 2, 7 3HarII{T, rll{KnorpoHHat qacrora HepensruBr4crcKr4x rrJra3MeHHbIX gneKTpoHoe 6rr4gxa xo
eropofi rapMoHI{Ke IlllKnorpoHnoft .{acrorbr nyqroBbrx sneKTpoHoe. 3ro co3Aaer ycnoBnfl [nfl.
eQ$exrranuofo III4KJIorpoHHoro n:auuo4eficrBvrs. OAnaro kr3 Marepr.rara Ancaepraqurl rpy.4Ho
rroHsrb, KaKoBo coorHorrreHr,re poleft syu4arrlenraJrbHbrx MexaHr,r3MoB u3nyqeHr4t
r{epeHKoBcKofo u MafHLITHoTopMo3Horo (e I43BecTHbIX prBHoBr.rAHocr.ax) n zcc.re4yeruofi
cllcreMe. Kpoue roro, B AlrccepraUkwt HpaKTkrqecKH He 3arpau4Baerc.f, Borrpoc o KorepeHTHocrr4
llonyqaeMofo u3nyqeHprs. TpyAuo noHtrb, KaKoB nacurra6 KorepeHrHocTr,r, rAe Mecro
llonyqaeMof o r.r3nyqeHr,rr B KoopAvrHuTax ( crroHTaHHo e - BbrHyxAeHHo e ).

,{zutee, B .ql4ccepralluonnofi pa6ore cAenaHo BaxHoe Ha6lrogeuue: BBereHrreM
nepl4o.4l,Iqecxoft pa4za-nrHofi HeoAHopolHocrLr rrJra3Mbr MoxHo Aocrr.rqb MHoroKparHoro (4o 30
pas) ynenraqeltrt BbIXo.4a I43ryrreHr4r e o6lacru qacror 0,2-0,3 ffq. llpr,r oroM concKareJrb
yrBepxlaer, qro reM caMbIM SKcrIepI{MeHTaJIbHo o6napyNen uossrfi MexaHr.r3M nsaulro4eficrBLrs,
rlyqKa c nJlasN,Ioft, ilPk KoropoM Bo3MolKHa HaKaqKa nyqKoM HerrocpeAcrBeHHo rltra3MeHHbrx
xo:re6anuft HenocpeAcrBeHHo B gneKTpoMaruurnofi BerBr{. Kax ttre Kanrercs, oro yrBep}KAeHLre
HylKAaerct B AOIoJIHI,ITeJIbH0M o6ocHoeaHl{rr, B ToM rlr,rcJre u no tIpI,IqLIHaM, o6oguaqenHbrM B

npeAbIIyUeM 3aMeqaHuu. B noAo6nrrx cryqaflx, Kof.4a r,rMeercs HecKorrbKo [peAnonafaeMbrx
MexaHIr3MoB Ll3nyqeHnx, o6uuuo npI,IBoAtr coorBercrByroq[e 4,rclepcr4oHHbre Ar4arpaMMbr
SneKTpoHHo-BoJIHoBoro B3aI,IMogeitcTeux, oIHaKo cor4cKareJrb groro He Aenaer. Kpoiue roro,
HeJIb3t IlCKJIrOqI4Tb, qTO yBenHrleHve BbIXoAa r.r3nyr{eHr4r BbEBaHO h Apyrtr}/rl4 rrpr4ql,rHaMr4,

Halpl4Mep, yMeHblreHI4eM nofJrolrleHr.rr u3nyqeHr4r npr4 ero [poAonbHoM pacnpocrpaHeHr4r4 B
cloucroft IIJIa3Me. lloAo6nrrx anbrepHarr.{BHbrx o6rscueuufi Ha6:uo4aenoruy oS$exry
colrcKareJlb He npeAnaraer. Bonpoc o nofnoqeHr4r4 nlasuofi reHepkrpyeMofo t43JryqeHrr.fl B

AT4CCepTaIIUV 3a'rparnBaeTc_fl Jrr.rrrrb BcKoJrb3b.

B 4uccepraqraonHofi pa6ore ycraHoBneHo, rrro rrpv Hanr{qr4r.r y [na3Mu pesrcofi ropuenofi
rpaHLIubI, o6paqenHofi r xolleKropy, Bo3pacraer e$$exuanHocrb BbrBoAa r,r3nyqeuur. llpu erorr
foBopt4Tc.tr o TpeXKpaTHoM (TIoBbIIIIeHI,IV e$$exruanocTr.r BbrBoIa... vsnyqe]F.vrfl B BaKyyM, r.r

AaJIee I43 BaKyyMa B aTMoc$epy>. Ongnqecrzx o6nscseHzft sroro e$$er<ra, AocraroqHo
Heoxu.{aHHoro (rcasa-lrocr 6rr, pe3Ka"[ HeoAHopoAHocrb cpeAbr, HarrporrrB, Aon]KHa npr.rBo.qr4Tb K

orpalKeHl,Itu nonn) coplcKareJlb He rlpt4Bo.4ur. llpu 3ToM, ecnu o npr4r{r,rHax rroBbrrrreHrrs
e$$errunnocrkl BbIXora il3nyqenufr Lrs nJra3Mbr B BaKyyM MoxHo AeJrarb o6ocnoeaFrHrre
rlpe.4nonoxeHLrfl., To 3a cqeT rlefo B AaHHOM Cnyqae MOXeT ynyqur,rrbcfl Bbrxol r4gnyrre]Hufl Lr3

BaKyyMa e arnroc$epy, coBceM HeloHqrHo.

lraccepraqvs.He coAepxLIT cee,qeHufi o crerreHr4 LroHu3arryM r.r 3apsAoBoM cocraBe voHoB
rrJra3Mbr n $opuupyeMbrx nrra3MeHHbrx crol6ax.

llepeuucleHHble 3aMeqaHl4tr He qBJl.f,Iorcr KpI,ITr4r{ecKr4MH, Ho Jrr4rrrb noATBepxAa}or
cno)KHocrb crosemeft nepeA colrcKareJreu uayunofi 3aqarrv.

B IIeJIoM, orMerIeHHbIe HeAocrarKr.,r He cHl,rxalor o6Iqefi noloxntenrnofi oueHKH

Il4cceprallraonsofi pa6orrr, nocKonbKy BocrroJrHrrorcs BecoMbrMr4 HayiIHbrl/'lLr Lr npaKTuqecKLrMH
pe3ynbraraMl,I, rroJIyrreHHbIMI,I Ha ee BbIXoAe. Anrop Ar4cceprarlHrr AeMoHcrp[rpyer MacrepcrBo

Qasura-sxcnepLIMeHTaropa, ycnerrrHo peur,rBrxefo nocraBJreHHbre [epeA HrrM 3a1a.uv.
B 4uccepralll{H rIpeAcraBJIeHo o6urvpnoe, Tpy.uoeMKoe rr pe3yJrbrarr.rBHoe rrccrreAoBaHrre lro
oAHoMy I'I3 aKTyaJIbHbIX BonpocoB coBpeMeuHofi $ra:raxu rrJra3Mbr, BbrnoJrHeHHoe Ha BbrcoKoM
Hayr{Ho-TexHVqecKoM ypoBHe. Llzyuuv [peAcraBneHHyro Ar4cceprarlr4ro, o(fuqua,rrnsrfi
orrrroHeHT rrpaxoAr4T K cneAyroqeMy 3aKnroqeHr4ro.



fiuccepragux [. A. Carraqona <L{ccre4ouaune reHeparlr4r.r rroroKa repareprloBoro
r.I3nyr{eHl4-s Mynbrl4MeraBarrHofo ypoBHq MoxlHocrr,r npr4 penaKcar\Lrvr P3lI s 3aMafHr{qeHHoM

nJIa3MeHHolr cror6e>) flpeAcraBrser co6oft uay.rno-reanz$urarlr4oHHyro pa6ory, n xoropoil
co.4eplrl4Tc-s pelxenr4e uayvHoft 3a4arrv pasBrrrr4s. SKcrrepr.rMeHTaJrbHbrx MeroAoB $opunponauur
vr AI4afHocrI,IKLI TIJIoTHIIX IIJIa3MeHHrIX ctor6on, Mr4KpoceKyHAHbrx persrraBr4crcKrrx

3neKTpoHHbIX nyqKoB A reHepr{pyeMbrx rrprr r4x n:arauo4eiicrBvwr prMnynbcoB TepafeprloBoro
I'I3nyrreHI.,Ir, IrMerou{efi sHaqeHLIe .{n{ pa3BvtTtlfl srasl4xu rrJrit3Mbl, B ToM rrr4cre nnagrvreunofi

oneKTpoHaxu. [ucceprar\nfl coorBercrByer KpurepilAv5 ycraHoBJreHHr,rM Anr KaHAr4AarcKHX

Al{ccepraur.rfi n pas4ete 2 (n.9 - n. 14) <lloloNesvrfl o rtpkrcyxAeHr.rr4 yr{eHbrx crenenefi>,
yrBeplxAeHHoro nocraHoBrreur.{elr flpaeareJrbcrBa Poccutficxoil @e4epaqvrv o't 24 cenrx6px
2013r. Ns 842 (e aeficreyrouleft pe4axqulr), a aBrop Ar{cceprauuu Canqon,{eHrac Arexceesu.r
3acnyxuBaer rlp[cyxAeHl4s eMy yqeHofi creuenr,r KaHAr{Aara $u:nxo-ruareMarr4rrecKr.{x HayK no
Hay.{Hofi cne[LraJrbHocru I . 3. 9 Ouslrxa rrJra3Mbr.

flerertr tr4ropr Baleprenzu,

roKrop $nsuxo-uareMarprrrecKr.rx HayK (01.04.04 - SrasuvecKar 3neKrpoHuxa),
rrtagHrrfi riayunrrft corpy4HrlK orAena r4MnynbcHofi rexuur<rl @e4epalr uo ro
rocyAapcrBeHuofo 6ro4xernoro yqpexAeHl4.f, HayKr4 I4ucruryra cnlsuoroquofi
3rreKTpoHr4rcu Cu6upcKofo or.qenenus Pocczftcxofi aKaAeMr.ru HayK.

floqroeHit aApec: 634055, rop. Toucx, rpocrreKr Axa4err,ruuecxuft, aoxr2l3
Ten.: *7 (3822) 900-215. A4pec sneKrpoHHofi noqrrr: pegel@lfe.hcei.tsc.ru

-f, llerels I4rops Balepnenur{, Aaro cofnacue Ha BKJrroqeHHe Moax
AaHHrIX B AoKyMeHTbI, cBq3aHHbre c saulIarofi Alrccepraquu Canqoer,ru [euucol,r
14 r4x AaJrbHeftuyro o6pa6orrcy.

[4. B. fierenl

flolnacu llerers I4r op n B a-rlepueenqa yAo croBeprrc.

Yqeuufi ceKperapb
(De4epalrnoro rocyAapcrBeHHoro
6ro4xernoro yqpex(IeHrrr HayKrI
VIucrury r a cr,rJrbHoroqn ofi slerrpoHr.{Kr{
Cz6upcroro orAereHr.rq

nepcoHanbHbrx
Arexceenuveu,
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