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3amHT8 nHccepT8JlHH COCTOBTCR "...5!l_" anpe.JIH I982 r. 

B 1400 qac . Ha sacenaHBB Cnen~a~HaapoBaHHoro CoBeTa l 034.0I.03 

ITO rrpHCYJl'.,Ii9Hli!ll ytJeRott CTeneHH ~ORTopa ~H3BRO-MBTeMaTBtJeCRBX HBYK 

npH EpeBaHCROM ~B3HtJ9CROM BHCTBTyTe (3?5036, r.EpeBaH-36, y~. 

MapR8p.HHa,2). 

C n1cqepTanBe! MOl!HO 03HBKOMHTl>CH B 6H6~HOT9K9 E):J)~. 

ABTope~epaT paaoc~aH "_g§__" MapTa I982 r. 

YtJeHHtt cexpeTapl> Cnen1anaa1-
poBaHHoro CoBeTa, RBHJJ;B~aT ~ •... -...... ,,. -. . I B.A. lllAXEASHH 

OHIWI XAPAKTEPMCTiiKA PAEOTH 

AKTya~l>HOCTl> npo6ReMY. Bonpocu a~eKTpoMarmrTHHX noTepl> 

aHeprmi: 6HcTpwc aapmtemmx 'laCTHil, rrponeTalD!lnIX qepea ope.n;y H 06-

ycnoBJieHHlitX K8K HOlil'I38I.Uiei 8TOMOB cpe.I(l:l, TSK H o6paaOB8HHeM H3-

JIY'l9IIBR (B '18CTHOCTH,Ilepexo.n;Horo), npencTaBmnoT B HSCTO.rmtee Bpe­

WI 3H8'1HT9~l>HHit Hay'IHHit H npaKTH'lecIGI« J'IHTepec. Hx 8KTyanl>HOCTl> 

onpe~eJUieTCH nmpoKHM HCITORb30B8HHeM M9X8HH3Ma 3R9KTpoM8I'liliTHWC 
' 
ITOTepl> B 3KcrrepHMeHT8Jll>HOft ~3HKe CBepXBHCOKKX aHepnill: (~ pe-

rHcTparum H H~eHTH~l'..Ufi'I ~aCTH!l), a T8KEe B03MOllHOCTHMH ~8JI])­

Heirumx np~oEeHHli TeopHH nepexo.znroro H3JIY'leHRR:, B oco6eHHOcTH, B 

peHTreHOBCKO~ 06HaCTH 'IBCTOT. 

0TKPHTOe B !959 r. rapH6.!IlIOM .s:mneHHe OTCYTCTBHR aqxpeKT8 

ITROTHOCTH ~epMI[ B MOHH38qHOHHHX IlOTepHX 3H9prHH 38p.R:EeHHHX qac­

THU rrpH npo.JieTe tiepea ~OCTSTO'IHO TOHIG'Ie 1rnacTHHH npo.n;OJilKaeT IJPH­

BneKSTb BHHMB!il'Ie 3KCilepHMeHT8TOpoB, 'leM H orrpe~eJIHeTCH .n;eTa~Hoe 

zccne~oBaHMe aToro Bonpoca, npoBe.n;eHHoe B HacTomue~ pa6oTe. 

EoRbmoe TeopeTH'lecKoe H npHKna.znroe 3HatieID1:e HMeeT HBJieHHe 

peHTreHoBcKoro nepexo.znroro H3JIY'leH:ru1 (Prill), npe~cKa3aHHoe B 

I959 r. rapH6HHOM H EapcyKOBliM. neTeKTOPH Ha OCHOBe PITH npHMeHH:­

l>TCH B H8CTomuee BP9WI B MHOrotIHcneHHHX 3KCil9PHM9HT8X Ha YCKO­

~HT8JJ.RX H B KOCr.m'IeCKHX JIYtISX. IloaTOMY BOTipOCH TeOpHH Prill, ero 

xapaKTepHHX oco6eHHOCTea .l'IBJIRIDTCH BITOJIHe 8KTY8JibHHMH. 

Ilpe.n;cTaBJIHeT H9COMHeHH&i HHTepec Ta!tllte HCTIOJ!l>30B8Hlle TeopHH 

PITH B acTpoWH3HKe. PeaJIHsyeMOCTl> ycRoBl!!i n1III o6pasoBaHHH TaKoro 

H3JIYtieHHH B MeEsBes.znroa cpe~e .n;eJiaeT B03MOllllll:lM rrpHMeHeHHe aToro 

.fiBJieHWI rrpH H3y'leHHH KOHKpeTHHX acTpo~HSH'leCKHX o6~eRTOB. 
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Uenb pa6oTH. UenbD .1U1IccepTa~oHHo~ pa6oTH HBJIBeTca : 

1. neT8JlbHOe paCCMOTpeHHe BOnpoca IIOJJHHX noTepb aHep!'HH 

6HcTpHX sapa~eHHHX qacTHil npH HOPMSJibHOM H HaKJIOHHOM nponeTe 

qepes rrJiacTHHY BemecTBa. CpaBHeHHe pesyJibTaToB Teoplm c MMe:nm1-

MPICH B aTO~ OOJiaCTH 3Kcnep1'!MeHT8Jil>Hl:lMI! ~aHHHMH. 

2. YiccJie~oBaHRe Pilli, o6pa3yeMOro B IIJiaCTEHaX c pa3Mb!THMH 

rpaHmJ.aMH llPH npoH3BOJibHO~ 3SBHCKMOCTH )J;HaJieKTpzqeCKO~ npoHmJ.a­

eMOCTH OT KOOp)J;HH8T BHYTPH pa3MblTI:lX CJIOeB . 

3 . .AHa;ims crreKTpaJibHO~ JIIHTeHCHBHOCTH PITI1, 06pa3yeMOro 

TeJI8X KOHeqHHX p83M0POB, zccne~oBaHHe oco6eHHOCTe~ yrJIOBoa 3SBH­

CHMOC'rH m-TeHCHBHOCTH aToro H3JIY'l0HRF.i. 

4. Hccne~oBaHHe Pilli, oopasyeMOro B KOcMH'ieCKOM npocTpaHcT-

Be H z3yqeim:e KOHKpeTHHX acTpoiIJzsH~ecKHX o6~eKTOB c noMOmDID Pilli. 

Hay'!:HaH HOBH3H8 pa6oTH saKJII01laeTCH B CJie.DYDmeM: 

I . BIIepBHe nonyqeHH pacqeTHHe rpa~ll!RH aaBzcmviocTH noJIHl:IX 

IlOT0Pb SHeprPIH OHCTpo~ sap!llleHHoi qaCTIDnl npH npoJieTe qepea IIJiaC­

THHY BemecTB8 rrpoH3BOJibHOa TOJllllIDil:l, OT nopeHIJ...(flaKTOP8 sap.!I,Il;a. 

BWIBneHa o6JiaCTb 6onee CRJibHOtt, qeM Jiorap~ecKaH, saBHCHMOC­

TH IlOT0pb aHeprMH OT JiopeHIJ.-<l>8KTOP8 3ap.!I,Il;a. 

2. B paMil'.BX T00PHH B03MYme~ Ha~eHH oco6ePJIOCTH B yrJIOBOM 

cneKTpe PIIH, o6pasyeMoro 6HCTPHMl'I sap.!DlteRH!lMFI qacTmJ.SMH Ha Tenax 

I.J,EJIHH.JJJ>W!eCKOtt ~pM!i. 

3. IloKasaHo, qTo BKJIB~ Pilli, o6pasyeMOro Ha qacTHUax Me~3Be3-

~o! IIHJIH, B ,ll;i!l:~3H00 peHTr0HOBCK00 KOC~0CK00 H3JJYqeHHe H03H8-

q:HT0JI0H. 
4. BnepBHe o~eHeRa zaTeHcKBHOCTb PIIH B o6nacTH rill.lll'Koro peaT-

reHa OT KOHJ:tp0THHX KOCMJi!ll0CIUIX HCTO'IHRKOB (TYMaHHOCTb 0pBOH8, 

UeHTaBp A); nonyqeHo cornacze c aa6Jlll~TenbHI:lMI! ~aHHHMH. 

IlpaKTH'!:ecKaH neHHOCTb . PesynbTBTH, ironyqeHHHe B )J;HccepTa­

I.U!IH, MOryT OHTb HCilOJib30B8HH: 

- upR paspa6oTK0 MeTo,JloB ~eTeKTHPOBSIDUJ: sapR~cmIHX qacTIDJ. 

BHCOIQIX aHepritil: c HCllO~b30B8HHeM M0X8HH3M8 IIOTepb aHepr HH s apR-

u; 
- npH aKcnepHMeHTaJibHNX accJie~oBaHHil CBO~CTB PIIH, o6pas yeMo­

ro Ha Tenax KOHeqHHX pa3MepoB, c yqeTOM oco6eHHOCT6H yr.JIOBOro 

cueKTP8 HHT0HCHBHOCTH H3nyqeHWI; 

- llPK HsyqeHPIIll acTpo~3H'l0CrG'IX o6~eKTOB c rroMOmbID FITVl, 06pa-

3yeMoro KOC~ecKIDvll'! 3JieKTPOHaMH Ha qacTMW3X Mem3B03~0~ J1HJIR. 

Anpo6agrui: pa6oTH. PesyJll>TaTH pa6oT, Bome,!OllliX B .1U1IcceuTaumo, 

~oKJia,ItHBanRCb Ha cecc:lflll OT,Jleneilll'R ~li3KKO-MaTeMaTHqecKlil: HayK AH 
ApM. CCP (EpeBaH, I9?4 r.), Ha lY Hy KOH!Pepe~ MO~O~WC yqe­

HHX l9l>H (Hop-AM6ep,ll , I9?9 r.; CeBaH, 1981 r.) , a TaKoce Ha cew-1-

Hapax ~lr1AH CCCP H l!»'!M. 

IlY6.mrKagim. Tio TeMe ~ccepTa~ ony6.mmo:aaHo BoceMb cTa'l e~ 

[r-a] . 
CTpyKTypa li oo~eM ,WtICCepTar.µm; • .IlHccepTaIJ,Jilf! 00CTOHT H3 BBe­

~eHM, qeTapex r JUlB, 39KJIBJqeHIDI Jii CIIHCR8 JmTepaTYPIC H3JIOllteHa 

H8 94 CTP8HHU8X MannmonMtCHOI'O TSKCTB t co;a:epl!U!:T 14 PHCYHKOB t 3 

T86.JmUH H 103 6H6Jlllorpa~HqecKVIe CCHJIKM. 

KPATKOE CO.I(EPJKA.HME PABOTH 

Bo BB0,I(SHHH npHBe,JleH o6sop npe,ll;llleCTBY!OOUfX paOOT, llOCMl!leH­

HHX IlOTSpi:IM aRepnu! 6HCTPl.iX sapmiteHHl:IX qacT:mJ; B Illli3CT:l'IH8X Beme-

C TB8 , Teopmi: PIM u ee npru101.ermHM· B a cT:po<i>Hamte. GqiopMY JIPipoBaHa 

IlOCT8HOBR8 38,Jlaq H UeJib paOOTH, npKBe~eHO ee Kp8T:KOe CO,Jl0plltamre . 
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B nepBoA r.rraBe paCCMOTpeHlil IlOJIHNe IlOTepH SHeprMH 38pRMeH-

HOA qacTHilN npl'l rrepneH.nHKYJIRPHOM H H8KJIOHHOM nponeTe qepes 

IIJI8CTHHY BemeCTBa. 

B §I paccMoTpeHa 38BHCHMOCT.b noJnwx noTep.b aHepraa sap.a:­

~eHHO~ qaCTHUN (B 06JiaCTH q8CTOT rropR~a 8TOMHRX) OT TOJilllHHH 

nJiaCTHHH Cl, H .rropeHu-¢aRTopa qacTHlll:l 0 [r,2] . Ocoooe BHHMa­

HHe o6pameHO Ha YCJIOBHR, rrpH KOTOpl:lX 6y,neT OTCYTCTBOB8T.b a~­

~eKT rIJIOTHOCT H ~epMH. IlOCTpOeHl:l pacqeTHRe rpa~HKH 98BHCMMOCTM 

KpHTMqecRO~ TOJimHHl:l 

0 -= LJcQ (~ ~(; - J_ \ (I) 
k? .._,,2. w 2,J 

0 1 

( C..Uo - rIJISSMeHHBJI qaCTOTa BemeCTBa, (>J1 - HeKOTOpaf! ycpe.nHeH-

Ha.ll: 8TOMHM qacToTa, Q - ,nBrutt,IO:l ycpe,nHeHHM 8TOMHaff qacToTa) 

OT .rropean-¢aKTopa qaCTl'lliR .nJIR pa3JIMqHRX EemeCTB. IlpH TOJI!l1MH8X 

ruracTMHN, MeH.brnax CtkP , noTepa aHeprHM rrpoacxo,nHT Cea aq¢eKTa 

IlJIOTHOCTH. IlOCTpoeaa KpHBSR 38BHCHMOCTH IlOJIHl:lX IIOTep.b aHeprHRl, 

HOpMHpOB8HHblX Ha noTepH Ha IIJI8TO ~epMH, OT .rropeHU-¢8KTopa qac­

THill:l, npH npo.rrere qepes KpeMHHeBYJO IIJiaCTHHy a~aHHO~ TOJimHHR. 

(pHc.I). BllRBJieHa 06.rraCT.b 6onee CMJI.bHOM, qeM norapH~MHqecKaR, 

38BHCHMOCTl'l IlOTep.b OT 0 -¢aKTopa qaCTRllibl npM saaqeHl'!RX 0"' 
-'6\<P (nopeHIHpaxropa, COOTBeTCTByiomero KpHTl'Jqec1wa TOJilllli!He 

IlJI8CTHHR). IloJiyqeHHHe peayJibT8Tbl cpaBHHBaIOTCR c 9KCrrepl!M8HT8Jlb·· 

HO~ pa6oTOft Or.rre H .np. (I9?8 r.), B KOTOpoA npOBO)ll!JIC.b a6COJ!JOT­

HNe H3MepeHHH IlOTep.b aHeprMB aap.a:.na c UeJII>E o6Hapy~eHB~ a(ppeK­

ra. npe~cxaaaHHoro fapH6.FIHOM B 1959 r. K cozaneHmo , aBTOPN 

aToro aKcnepil!MeHTa, HCXO,nH B3 HeBepHl:lX TeopeT.H~eCK.HX npe,nnOCN­

JlOK, IlblTBJililCb OdHapy~BTb norapH~M.HqecKl!I poor rrorepb OT 'D -
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~aKTOpa qacTHilR B IlJl8CT.HH8X TOJIIllHHO~ io-2 CM, B KOTOpHX 9TOT 

atpteKT ( IIpl'.l .HMeJOmHXCR Ha ycxopeTeJIHX aHepr.H.FIX 3JI8KTpOHOB) He 

)l,OJIJKeH Ha6JIIO,n8T.bCR .H3-38 dOJibWO~ TOJIIll>!Hbl IlJ!8CT>lHH. 
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P.ac. I. 3aBHCMMOCT!i noJIHh!X noTep!i \\Jo , HOpMHpo­
BaHHblX Ha 3HaqeH.He noTep!i Ha ITJI0TO ~epMM, 
OT 'I::. ().1, =I0-5cM,~1<?(01) =55, 

0 -5 _0 - 2 
O:i. = 2•10 CM, 0; 1q,(C\z.') = 5,5•10 ; 
o~ = s-10-5 cM, O"'p (O:o.':> = 5,5·rn

3
• 

B §2 BNqec.rreHbl ~oJIHNe noTepe 8HeprH>i yJiuTpapeJIRTHBZCTCKO~ 

aap.a:~eHHOM qaCTMllN npH H8KJIOHHOM npo.rreTe qepea TOHK~lO IIJI8CTHHY 

~31 . 3T8 3a,naqa 6NJI8 paCCMOTpeHa B 1968 r. fap.H6flHOM H 3.rrda­

KRHOM. AllTOPN npHillJl.H K BblBo,ny, qTQ 3¢4.JeKT IJJIOTHOCTM B 3TOM CJIY­

qae OTCYTCTByeT J!Hllib npl'l noqT.H nepneH)l.MKYJIRpHOM npo.rreTe. TaKOW 

pesyJI.bT8T npe,nCT8EJl.FIJICR CTpaRHblM, ~TO .H npeBeJIO H8C K IlOBTOpHO­

MY paCCMOTpeHH!O Bonpoca. ncnoJIHBTeJibHHe noTep.H aHeprHH qaCTH­

Uh! B TIJJ8CT.HHe, o6.FI38HHNe HaJIHq>J!() rpaHBU, pa3Jiara.JOTC.Fl B p.FI,ll, no 

TOJllli.HHe IIJI8CTBHbl .H HHTerpepyioTC.Fl MeTO)l.OM ]aHnay. ~HTerpepoEa-
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._. 
Hlile no KOMilOHeHTaM BOJIHOBoro BeKTOpa k npoBe.neHO B noBepay-

T01:t ClilCTeMe Koop.nHHaT (o.n:Ha lil3 ocea coana,naeT c HarrpaaneaeeM 

.JlBlilEeHlilR qacTmnii),qTo aHaqaTeJIDHo ynpomaeT BHqlilcJJeHHH. IToKa­

aaHo, qTo sqxreKT IlJIOTHOCTH .JlJJJ'I .nocTaToqHo TOHKlilX llJJ8CTlilH OTCYT­

CTBY0T B illHpOKlilX npe.nenax lil3MeHeHID'! yrna na.neHHH 'Y qacTlilllli 

Ha IlJl8CTlilHy. Ilplil 3TOM orpaHeqealile Ha TOJJmlilHY IIJI8CTlilHH npHMepao 

T8ROe ze. K8K lil B CJ!yqae HOpMaJJhHOrO BJ!eTa. HenepneH.D:HRYJIRPHOCTh 

CK83HB8eTCR B TOM , qTO B 3TOM orpaHeqeH.IUf pOJih Q, lilrpaeT ,nJilil- . 

Ha IIYTlil qaCTHUH B IJJI8CTHHe: 

~ « Cl1r.;9('-P) ''¥ <."IT/2.-"l-" 
C0$"'1' 0 

(2) 

r.ne Ct~p(\.\')- BeJJJilqJilHa, CJia6o 38BHCRm8R OT \..\-' lil lilMeDmaH TOT 

Ee I!OPR.llOK. qTo H (I}. 

Bo BTopott rnaBe paccMoTpeHo PITM, o6paaoBaHHoe aa paaMH­

Tott rpaHJilUe .llByx cpe.n lil B rIJI8CTlilHe c pa3MHTHMlil rpaHlilUSMlil l4]. 
BnepEHe Ta.KBR sa.naqa .D:JIR KOHKpeTHOro BH.na 38BlilCHMOCTlil .D:lil9JI0K­

TpHqecKoa npoHHUaeMocTH oT Roop,nlilHaT BHYTPlil paaMHToft rpaHHUH 

.D:BYX cpe.n 6HJI8 pemeHa B nepBOM npH6JIHE8Hlillil TeOpHlil B03MYU18Hlil1:t 

AMaTyHlil lil KopXMaaRHOM B I960 r. HMlil 6HJIO noKa3aao, qTo .JlJJJ'I 

YJJhTpapeJIJ'ITlilBHCTCKlilX qacTHU , B CJJyqae MaJioro OTHOWeHHH ,nJililHH 

paaMHTHR K aoHe ~opMHpoBBHHR HSJ!YqeaHR, HHTeHCHBHOCTh PilH B 

H8IlpaBJJ6HlilH .llBHEeHlilH qacTHUH rroqTe T8K8R xe, KaK lil .JlJJJ'I pe3KOA 

rpaHmnii. B o6paTHOM CJiyqae B8JIJilqHH8 lilHTeHCHBHOCTB SKCilOH8HUH­

aJlbHO MaJia. AaanoreqHaJI sa.na~a. HO .JlJJJ'I npoeaBOJibHoro BH,na aa­

BHCHMOCTH ~lil3JJ8KTp2qeCKOA IIpOHHuaeMOCTH OT KOOP.ll2H8T 6HJJ8 pe­

meaa ll03,ZJ;Hee raneeBHM B rrpe6nHE8HHH reoMeTpH~eCKOtt OllTHKH. 

Ilpe sTOM aBTOp npemen K BNBO.n.y, qTo nepexo,nHoe esnyqeHHe aKc-
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llOH0HUlil8J!bHO MaJJO BCRKlilA pas , Kor.na ,nJIHH8 pa3Ml:lTHR 60Jihme .D:JIH­

HH BOJ!HH esnyqeHPJ.R. ITOCKOJlbKY ,nJIHHa BOJIHN lil 30Ha ¢opMHpoB8HHR 

HSnyqeHHB He BCer.na .D:8.!!e 0.llHOro nopR,nKa, TO Mel!,lzy YTBepl!,D;eHHeM 

8TOI CT8T~• H BYBOnBMH AMaTyHH lil KopXM83RH8 HMeeTCR npOTHBope­

qae. 

B §3 B np26nHxeHlillil reoMeTplilqecKoA onTHKH nonyqeHH ~OPMY­

Jlli .JlJJJ'I qacToTHo-yrnoBoro pacrrpe.u;e~~HHH HHTeHCHBHOCTH Plllf, 06-

paaoBaHHoro Ha paaMYToA rpaHHue .D:Byx cpen nps npoaaBOJ!bHoA sa­

BHCHMOCTH .llHSJ!eKTpaqecKoA npoHHU80MOCT2 OT KOOp.ZJ;lilHBT. IloKaaaao, 

qTo B COOTBeTCTBHH c BHBO.ll;aMH .AMaTyHlil H KopXM83RHa, onpe.neJUD>­

myll poJJh, c TOqKH speHHB o6pa30B8H2H PilH, lilrpaeT OTHomeaee .JlJJH­

HH pa3Ml:lTHR K SOHe ~OpMHpOB8HHR, a He K ,nJIHHe BOJIHH. B STOA 

CBRSH YTOqHeHH BHBO.D:H pa6oTH raJJeesa. 

B §4 paccMoTpeaa sa.naqa o Pillf, o6paayeMoM Ha IIJiaCTHHe c 

pa3MYTHMH rpaHHllaMH, rrpa npoH3BOJihHOA saBHCHMOCTH ,nH3JI6KTpHqec­

KOft npoaeuaeMOCTH OT KOOP.D:HH8T B rpaaeqHHX CAOJDC. qaCTOTHo-yr­

noBoe pacrrpe.neneHlile HHTeHCHBHOCTH PilH B HanpaBJieHlilH .D:BHEeHHR 

onpe.u;eJIReTca ~PMYnoA 

(+) l., I . I' \J.J"" (w1~) = \Vpr(U)/~) i -CO,-(l-6t)exr(-~) (3) 

\\ 1(+) (\.. 

r.ne \1\191" (t.)1 lQ) - HHTeaceBHOCTh PITH "Bnepe.n" B Wl8CTHHe c pes-

KEMH rpaHHUSMH, a - HeKOTOpaH Cp0.ll;HSiJI TOJJmlilH8 IJJI8CTHHH, b ';. 
B s ~ -M8.IIHe BeJIHqlilHH' oape,neJUie~e ,nJIHHaMlil paSMHTHA z .I. lil 

(+) 
Z!.i rpaHlillJ llJJaCTHH, z i - 30Ha <f>opMHpoBSHHR as.nyqeHM "Bne-

pe.n". IloKasaao, qTo, KaK e B cnyqae pasMl:lTOA rpa.HHI!ll, orrpe,ne­

n.RJJmmt. s.necb HBJIHeTCR OTHomea1e aoH ~opMHpoBaHHS R .nJIHHaM pas-
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MHTl'l~. KpoMe Toro, B qaCTHOCTJl.I, rroKa3aHo, qTo np>i pa3HHX CTe­

rreH.f!X pa3MhlTl'l.f! rpaHlm llJ18CT0HH ( 8 1 :f. b.<. ) 11MeeT MeCTO 

crJia~Jl.IB8HJl.18 OCD~JIJIBUl'l~ B qaCTOTHo-yrJIOBOM cneRTpe l'J3JIYqSH0.fl: 

(CM. pHC.2). 

:•i I Srt 
1/ lw,~I [ 

--1 ···- ! ---- -:.-- - l 

• I a·e·t0· c"' I 

~:r' f 
' 

l--- .. 

I 
l 

10·'! 

to_, 

1 

f ~ I ~ I II " 
~ 1 I IJ i I 

ta·• --J--t--+--)...r--11- :: II II 11 ii 11 ! 

10 .• \ I I ___1_ I I II II 11-'--i 

10·• 2·10·' ?yfa·• tl'fO·' 510·• 5 10·• 
;] 

Pl'lc. 2. ~acTOTHO-yrJioBoe pacnpe,n:eJieHl'le l'lHTeH­
Cl'lBHOCTl'l PITM .ll:.'IB onoBHHHO~ nJiaCTl'lHN c pa3-

Mh!TNMl'l rpaHl'll!aMl'l B B8.KJYMe; Kpl'lBM I -
IL'l8CTl1Ha c pe3Kl1MM1 rpaHl'JU8MB; 2 - l i = 

=5·I0-4 cM, z.2. =0; 3-2 1 =0,Z 2 = 
= 5·I0-4 CM. 

B KoHIIe naparpa1JoB 3 >i 4 npirne,n:eHhl rpaqa1KJl.I qacTOTHO-yrJio­

Boro, qac'l'O'l·Horo 0 cneRTpaJI:oHoro (B 3aB0c>iMOCTl'I OT D -qiai<Top 

qacTl'.IUN) pacnpe)leJieHBtt Jl.IHTeHCJl.IBHOCTB PITH .nJIR pa3MHTOtt rpaH11UH 

OJIOBO-BBKYYM ii OJIOB.f!HHO~ IIJiaCTJl.IHH c pa3MHTHMJl.I rpaHJl.IIIaMJl.I rrpJl.I 

npoM!3BOJibHHX OTttomeHJl.lid n.mrn pa3Mh!Tl!t:i K soHarv. WOPMHpoBaHBR :11s;ry­

qeH>iH; rpa~l!KJl.I xoporno BJIJ!lDCTPJl.IPYJOT TeopeT:11qeCKJl.le BNBO.n;H. 

B TpeT"De~ rJiaBe paccMOTpeHo PTIM, o6pasyeMoe npH B3al'lMO)le~­

cTBJl.IJl.I yJILTpapeJI.f!Tl'JBJl.ICTCKO~ sapRX8HHOR qaCTJl.lllbl c Ma.JIHM0 o6~eRTaMJl.I. 

- IO -

A 

Ilo.n: "MaJruMH" o6~eKTaMH no.upasyMeBa~TCR He6oJibilll'le rpaHyJru, qacTH­

u11 M6lK3B83,I(HOH mvrn' MO.JISKY Jib'[' OT,I(ElJI:&Hh!e aTOl'vl!i. 

B §5 B npH6Jm~eH:mr Teop:im BosreymeHli'lii rrony'!eHH Bhlpa~eIIBR 

,71,Jl.ff TIOJI6H Ji'l3JIY'18m'IR' o6pasyeMoro Ha MaJI!lX 06'beKT8X IIPOH3BOJI:&HOH 

qiopriru. l51 
B §6 :vi:ccJie,n:oBaHH oco6eHHOCTli'l qacToTHo-yrnoBoro H 'iaCTOTHO-

ro pacnpe.n:eneIIBii rutTeHCHBHOCTli'l PIIM, o6pasyeMoro Ha o6'beKTax UH­

JIRH.llJlH'tf.ec~oz <{x>pMH, B 38BHC!1MOCTH OT IDC IlOTiep6'!HOrO Ol Ji'l IlpO­

,I(OJI:&HOro a 1: pa3M8POB t 61 . B paMKaX T60PIDi B03MYlll6mrl1 IlOKl338-

HO' tITO r11aBHIDi M8KCHMYM B qacTOTHo-yrJIOBOM pacnpe,n:eJiemm HHTSH­

c~rnHOCTH PIJlll, o6pasyeMoro Ha Tenax KOH6"!HHX pasMepoB npmco.I(l'I'l'C.fl: 

Ha yro11 nopR,n:Ka D -i , TOJI"DKO ecJIB 110nepetIHHe pasMepl:l Tena MHoro 

6oJI:&!Ile "pa,nHYca .n:eiicTBM" rroIDI '!aCTH!U>l "'6 I w ( \/ - cKopocn 

'!8CTHUH, w - 118CTOT8 :!13JIY<!6HM). B Ilp0TJ.1BHOM CJfY'tf.ae MaKCHMaJI"DHW 

yron orrpe.n:eJIR:eTCR HHTepqiepeHUHeii Ha rpaHHUax Tena, a HMeHHO, 

MeH nlllVIM Ji'l3 yrJioB (2c /wo..~')12H c / wol. 
B §7 paCCMOTpeHO PIJlll, o6pasyeMoe Ha TSJiax cwepH1{8CKOH WOP-

MH, Ha STOMe ~ .n:BYXaTOMHOH MOJI8KYJI8. l5,71 • IlpRBe,n:eHH (6e3 no.n:­

po6Hl1X BHBO,I(OB) i!JoPMYITH ,I(JIR KHTSHCHBHOCTH H ceqeHIDJ: o6pa30B8HID! 

PITI1 H8 'l'eJiax co crj)epYiqec:KOH CPIMMSTP:l-l'.e~. Ilo;ry1WHH Bapa!temrn: ,UJIB 

ce-<teIIB.H o6pa30BaHli'IR PlIB Ha .n:BYX8TOMHOtt MOJieKyJie B CJfY'!ae, KOr;n:a 

pasMepu MOJISKYJIH MHOro M8Hnme ,1J,Jil'JHH H3JIY'i8HHO~ BOJJHhl. IloKa3aHO, 

'!TO c eqeHH8 H3Jiyqelll'!JI upH 3TOM noqTH B tISTlipe pa3a 60Jiblli8 aHaJIO­

rH'tf.HOrO ceqeHIDI Ha O,I:(HOM 8TOMe. M3-3a HHT6PWepeHU:l1li'l, uonpaBKB K 

ce'l:emrro MOlKST JJ:OCTJi'lraTb HSCKOJibKIDC nponeHTOB. 

B 'tf.eTBepTott rnaB~ paccMoTpeHo PIJlll, o6pasyeMoe KOCMH'tf.eCKHlllli 

SJISKTpoHaMH Ha qacTH'IKBX KOCMH'18CHOH IIHJIH \s1 . 
B Ha'!ane 70-liX ro.n:oB KOCMR'q8CKOMY nepexo,n:HOMY H3JIY'll:8HHro 
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6HJI IlOCBH~eH neJra! pnn CTaTel; OTMeTHM pa60TH .II.zoxaHCOHa, Rep­

Ke, PaMaTH, ~onTa, I'ypsa,nsrHa, EaxmHHa, rapB6HHS, RH IDB. B OCHOB­

HOM, B 3TBX pa60T8X o6cyir,naJICH BOSMOXHHI BKJIB,It PllH B ~808 

peHTreHOBCKOe KOCM!qecKoe H3JiyqeHBe, npBqeM 8BTOp!i DpBXOAaJll K 

pasJIHqHHM OU0HK8M BRJia.l(8 PilH B H86JlllnaeMHa peaTreHOBCKBI ~OH. 

B §8 BCCJie~eTCH ~YHKUBH reHepailBB KOCMBqecKoro PllH (KOJIB~ 

qecTBO ~OTOHOB, HCnYCKaeMHX B enHHBqHOM BHTepBane qacTOT B I cwf3 

sa I cex.) B 3SBHCBMOCTB OT BHna cneRTpa KOCMBqecxex 3JI0RTPO­

HOB H pasMepoB qaCTBll M0E3Be3~HOI llHJIB; nposonBTCB ee CpaBH0HHe 

c ~YHKnHel reHepanBH TOpM03HOrO _B3nyqeHBH. IloKasaso, qTo B 06-

JISCTB aHeprHA W-' 5 RaB BHTeHCHBHOCT_I> PilH npe:aH111aeT l'IHTeecBB­

HOCTI> TOpM03HOro B3JiyqeHHH. 

B §9.oneHeH B03MOllHHi BKJIB.It PilH B ne<PflySHOe KOCMBqecKoe 

HsnyqeHHe. IloKasaHo, qTo npH KoppeKTHOM paccMoTpeHBB, BKJlB.It Pilff 

B nBifxtysaoe 2snyqeHee KBR ranSKTBqecxoro, TSK B Mel!I'SJiaKTeqec­

Koro DpOHCXOJUJ:eHHH, H03Haq.BTeJieH ( ...., IQ-5). 

B §IO BCCJienyeTCH PilH or KoHRpeTaex nporS1JteHHex ROCMaqec­

KHX BCTOqHHROB, T8KBX KSK rHraHCTKBe MOJieKyJIHpHlie 06JI8Ka c 6o.n1>­

lliBM conepJKa.HBeM llHJIH. Bo3MOltHOCTl> cpSBHeHB.11 pacqeTHOI CBeTBMOC­

TH OT sTBX o6~eRTOB, o6ycJioBJieHHOI PilH, c aa6JIJOnareJII>traMB naH­

HHMH, no llOCJie.naero BpeMeHB OTCYTCTBOBSJia. OnHaKo, noc.ne sanyc­

Ka cneUBBJilll3BpOB8HHOro peHTreHOBCKoro CfIYTHBKa "3AawTelH", c 

BHCORHM yrJIOBl>lM paspemeeeeM H ~YBCTBHTeJII>HOCTD~. nono6HHI aaa­

JIH3 CTBJI pe8Jll>RHM. PaccqeTaHa CBCTHMOCTI>, o6ycJIOBJI0HH8Ji PilH B 

o6JI8CTH YJU'KOro peHTreHa, OT Mo.neKyJJJfpHliX -06JiaROB TYMSnHOCTB 

Opeona, ITony~eHHl:le oneHKH noRa3l:lBaIOT xopomee corJiacee c ea6JI!)­

;r:caeMol CBeTHMOCTb~- (l.,M""rc33 apr/ceK). c TQqKB apeHHB B03MOZ­

Horo BKJia.l(a PHH B Ha6Joo;r:caeMyX> cBeTMMOCTI>, npoaaaJieaHpoBaHH na-
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pE!MeTpH, xapaKTepesyK>mee pa,n:eoraJiaKTHKY UenTaBp A. ITonyqeao 

orpam1qeaee Ha CYMMapHyK> ~HeprHro peJI.fITHBHCTCKHX aJieKTpoHoB a 

3TOI raJiaKTliKe: \\je, ~ 2· ro57 apr. 

B 38~JIJOqeHBH C~OpMyJIHPOBSHbl OCHOBHl:le pesyJIDT8Tl:l, llOJiyqea­

HHe B ;r:ceccepT8llHH H BNHOCHMHe Ha sameTy. 

OCHOBHhlE PE3YJlhTATbl PAEO'Il» 

I. Hccne;r:coaaea saBHCHMOCTD noJIHHX noTepD aaeprHH sapRxea­

Hoft qacTHIJH (B 06JiaCTH qacTOT nop.finKa 8TOMHHX) OT TOJimHRH IIJiac­

TBHl:l H '6 -$aKTOpa sapH;r:ca. IlocTpoeHl:l pacqeTHl:le rpalf;HKH 3SBHCD­

MOCTH KpBT!IJqecRoft TOJilllRHl:l IIJI8CT8HH Q ( IlpH TOJIIUHHSX, M0HDIDHX 

ClkP' IlOTeplll 3HeprlllH npOHCXOnHT 6es SWlJeKTa IIJIOTHOCTH) OT 'X" -,_ 
cI;aKTopa qacTHUH • .IVIH p83JIHqHHX BemecTB. IlOCTpoeaa KpH38H 3aBH-

CHMOCTe IIOJIHHX IIOTepI> 3HeprHl/l OT 0~8KTOpa ~aCTlllllH npe npoJieTe 

qepes IL~SCTHHY 3a.l(8HHO~ TOJIJUSHH. BhrJJBJieHa 06ftSCTl> 6oJiee Cl/lJil>HOft, 

qeM JiorapHwMeqecKaH, 38BHCHMOCTlll IIOTepb OT 0 -qJaRTOpa qaCTHUH 

npe SHaqemmx 0 -D l<P (.nopean-cpaKTopa, cooTBeTCTByK>l!lero KplllTH­

qccKoft TOJIJUHHeClk~). ITpoBe;r:ceeo cpaaHeaee c HenaaHo Bl:lnoJIHeHHO~ 
3KCrrepHM0HT8JIDHOI pa60TOI. 

2. MccJie;r:coBaHH rroTepe aHeprHH 6HCTpoft sapR~eaeoft qacTMOl:l 

Ilpll H8KJIOHHOM apoJieTe qepes TOHRyx> IIJiac•r.111Hy. ITOK838HO, qTo aw­
¢0KT IllIOTHOCTH B llOTepHX 3HeprHH .IVIH ~OCTaToqHo TOHKBX llJISCTHH 

OTCYTCTByeT B WHPOK.lllX npe;r:ce~ax M3MeHeHeH yr~a na.neHPJH'-\J qacTPJUH 

Ha fLJI8CTBHy. IlpH 3TOM, orpaHHqeRHe Ha TO.n~PJHY llJISCTHHl:l npHMepHO 

TSKoe llt0,KaR H B CJiyll'ae rrepneH.IU~KyJIHpHoro BJieTa. HenepneHn11RyJIHp­

HOCT1> CKS3HBaeTCH B TOM , qTo B 3TOM orpaHl'!qeHllJH pOJih Ct HrpaeT 

n.JIP!Ha nyTH qaCTHUH B, IlJISCTHHe,T.e.a./oos·t (npH '+-'<J\/2. - '6-1. ). 
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3. B npH6Jrn:lKeHHH reoMerpwrecKOH OTITJl!KH TIOJIY'!8Hbl <lx>PMYJibI 

.Il:llii Jl!HTeHCHBHOCTH Pirn:, 06pa3yeMoro Ha pa3Mb!TOM rpaHW.J.e ;rr;ayx cpe.n: 

l/[ B TIJiaCT:me c pa3MHTHMH rpaHW.J,8MH, IIPH rrpoH3BOJI:bHOH 3aBHCHMOCTH 

.n:m1JieKTPH'I8CKOH npommaeMOCTli OT KOOp~h8T B p83MblT!lX CJIO.fIX. Ilo­

K838HO, 'ITO onpe.n;eJI.filOIIJYIO pom:,, c TOttKH 3pemm: o6pa3oBaHKH PIB1, 

Jl!rpaeT OTEOUI8Hli6 .n;JIHH p831\'1b!Tlitt K COOTB8TCTBYIO!IU'IM 30H8M -I?opr.rn.po­

BaHIDI. Bb!tJ:HCJieHH rpa~IDGi tiaCTOTHo-yrJioBoro, tiacToT~oro H cneK­

TpaJibHoro (B 38BliCHMOCTH OT '6 -<J)aRTopa '!8CT!ill,H) pacnpe.n:eneH:ITTl: 

IDITeHclIBHOCTli PIWI .n:JIR pa3MHToi1 rpaHlill.H 11 nnacTHHbl c pa3Mb!Tbll.lli 

rpammarvTh!' IlPH npOJl!3BOJlbHliX OTHOlll8HIDi .n;JIHH pa3Ml:1TIDi: K 30H8M (flop-

r.mpoBamur. 

4. B par,max TeopIDI B03MYII!6I-rn:tl: HCCJI6.UOB8lfil oco6eHHOCTH qac-

TOTHo-yrJioBoro n qacTOTHoro pacnpe.n:eJ1eirn:li HHTeHCHBHOCTH PIM, 06-

pasoBaHHoro TIPH B38li!AOJJ;8HCTBIDI'. y JibTpapeJI.ffTliBJl!CTCKOH 38p.HlK6HHOi1 

'l8CT:11nl:l c T8Jl81\'Th! LT,YJrn:H,lqlJl['!6CI<OH <lJopMH' B 38BHCHMOCTJI! OT rue none­

pe1rnoro 01 li npo.n;oJibllOJ'O 0. t p83lvl8POB. IloKa38HO, '!TO rJiaBHhIB 

M8KCHMYM B qaCTOTHO-yrJIOBOM pacnpe.n:eJremra Jl!HT8HCHBHOCTH PIIl1 npH-
. . 

XO.I(HTC.H Ha yroJI Il0p.H.1U{8 '& - TOJibKO ec.Jlli 0 .l. HaMHoro 6oJibIIIe 

"pa,l(JIIYca .n:eficTBU.fI" noJI.H ttacTHUH. B npoTJl!BHOM cnytiae MaKCHM8JibHl:1H 

yron onpe.n;eJI.HeTc.fI VTHTe:p<pepem.1,:11eii Ha rpamn:(ax Tena, a 11:MeHHO , 

( 
\fa 

MeHbUIJl!M Jl!3 yrJIOB .2.c/(.J OtJ JI! C. / <..00.1- • ITonyqeHH B&paJKemm .n;JIR 

ce'!eHJl!.H o6pa30B8H:ru:I PIB1 Ha ;rr;ayxaTOMHOH MOJieKyJie B CJiyqae, :rwr.n:a 

p83M8pbl MOJI8KY Jibl HaMHOr::> MeHbUie ll;JliU!H H3JIY"!6HHOM BOJIHl:1. 

5. PaccMOTpeHO nepexo.I(HOe 'H3JIY'!8Hl'l8, o6pasyeMoe IIOTOKOM 

3ap.fIJKeHirux KOCMI1'l6CIDIX i:raCTYm Ha qacTWIKBX M8lK3Be3.I(HOH IIblJIJI!. 

Ou.eneH B03MOl!u-ruM: mrna.n: PITM B .I(Jl!tNJY3Hoe KocMVi:qecKoe H3JIY"!eHl'le. 

!1orw3aHo, 'ITO n p:11 KoppeI{THorn pacc~,:o•rpeHHVI, BKJia.n: PIB1 B ~qxpy3-

Hoe l13Jiyqe1-rvre KaK rail81{Tl1'l6CKOI'O' TaK H MelKraJiaKTH'!6CKOrO rrpovic-
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XOlK,D;emm H63HaqnTeJieH ( ~ 10-5) • 

6. MccJie,ItOB8HO Pilli OT KOHRP8THIIX KOCMHtr8CKEX HCTOtUUU<OB, 

T8KHX R8K rliU'aHTCKHe MOJI8KYJIHpIWe o6JiaK8. BnepBHe TIOK838HO, t{TO 

pactreTHaH cBeTJl!MOCTb, o6ycJIOBJieHHa.H P.IJH, o6pa3oBaHHOIM 6HCTP&Mli 

aJieKTpoHaMI'.! B Mo:reKyJUip:rrux o6JiaIWx :s TyMaHHOCTH Op:110Ha , cor)[a­

cyeTcH c H86JIIO.ztaTeJIMililMli .n:aHHJ&rn:. c TO'tJ:ru>I apemm B03MOlKHoro 

BI-LJia.n:a Pilli B Ha6.JIKJ,n:aeMYID cBeTJl!MOCTb raJiaKTJl!KJI! UeHTaBp A rrpoaHa­

JIJl[3HpoBaHl:l napaMeTpH, xapaKTepH3YIDIUJl!e aTy pa,I4Jl!oraJiaKTVIKy. 
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