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Pa6oTa BbIIIOJIHeHa B EpeBaHCKOM ~lll3lllt1ecKOM lllHCTlllTyTe 

O<P1lUJ/lAJibHh!E OIIIIOHEHThl: 

llnett-Roppecrrott,l\eHT AH CCCP EAJIJll/lH AneRcaH,l\p f,fl/IXai-inoB!lltI 

(r.,IJ.y6tta) 

ll ne H"."1wppe crrott,l\eHT AH CCCP II POKOillKV!H !Op!llt:i ,IJ.!llMlllTPOBllltI 

( r . CepITJ'...<:OB) 

,IJ.oKTOp ~llls.MaT.HayR ACAT~AIDl TlllHa TieBaHOBHa (r.EpeBaH) 

BeAYmee rrpe;zr,rrp1M1T1-1e - <I>w31-1qec1rnJ.:1 lllHCTlllTYT AH CCCP (r.l.1ocKBa) 

ABTope!iJepaT pasocJiaH "--" 1974 r. 

3a l!J,l11 Ta Al/ICCepTall.Mlll COCTO!llTCH 11 
_ _ _ 

11 1974 r. 

Ha sace,l\aHllllll Yt1ettor o coBeTa VlHCT!llTyTa H,l\epHotl !iJ!113!11KM CO AH 

CCCP. 

A,l\pec : r .HoBOclll6lll pGK-90, V!HcTlllTYT H,l\epHon ~lll3MKlll, 

KOH~epeHI(-san . 

c Al/ICCe pTall.l/l8~ MOMHO 03HaKOMl/IT:bCH B IIlHTE. A,l\pec: 
' 

r . HoBocJ116lllpcit-90, AKa,l\europo,lloK, Bhlql/lc11H'?.eJI:&Hhitt .11.011Tp. 

0T3b1Bbl Ha aBTope~epaT B' ,l\~yx aKseMITJIHpax, saBepeHHble 

rep6o:sol.! net1an10, npocl/IM HanpaB:lllIT:& · no ,a,l\pecy: 630090, 

HoBOClll6lllpCK, lllH~ CO AH CCCP. 

Yt1eHbitt ceKpeTap:& CoBeTa 

,l\OKTOP ~l/13.MaT.HayK (E.B.1i14plllKOB) 

SneKTpoMar HHTHhle npoueccbl, B03HlllK8mllUie npH npoxo~eHlll lll sapH­

aeHHblX qacTHU qepe s Bell{eCTBO, npl11Bll6K8ET K ce6e ,BHl/IM8Hl/le ae TOJI:b­

KO c qlllcTo HayqHoa TOtjKl/I speHIDI , a eme lll Teu, qTo caMble pasH006-

paaH1i1e 31fl\PeKTbl sTon 06J18CTlll HBJ16Hlll~ H8XOAHT llrnpOKOe npaKTl/IHeCKOe 

npHMeHeHllle. AocTaTOt!HO OTMeTlllT:&, qTo B ocHoBe Bcex ueTO,l\OB pe­

rHcTpaq11~ qacTHU neaaT a<W.JeKTbl, Bbl3blB88Mbl8 tjl/ICTO 3JI6KTPOM8rHlllTHhl­

Ml4 BS8l/IKO~elcTBl/IHMM sap~HHblX qacTl/IU c BemecTBOM. 

Micnom.ayewe ,l\O HSCTO.Hlllero :speueHl/I HB116HIDI l/10Hl/IS8ql/ll/I 8TOMOB 

cpe)lll H ~snyqeal/le BaBH11o:sa-tiepeHKo:sa He noa:soJIHET pemaT:& MHOJleCT­

:so 3a,l\8tI, IlOCT8BJ16HHblX rrepe;:i 3KCII8PlllM8HT8JI:bHO~ ~l/13l/IKO~ :B o6naCTlll 

c:sepXBblCOKl/IX 3HeprIDl . IloaTOMY :B IIOCJI6,l\Hllle ro~ oco6o OCTpO CTa­

BHTCH :sonpoc llOl/ICKa HO:BblX M6 '.C01,l0:B lll)t6HTHWlllK8ql/ll/I qaCTH~. 

B 1946 rOAY B.A.rHaa6yproij H ~. W .~paHKOM 6Hno TeopeTHt1ecKlll 

npe,l\CK838HO, qTO paBHOYepHO ,l\BlllXy~aHCH sapHZ6HH8H qacTHqa HCnyc-

KaeT sneKTPOMSrHHTHOe Hs.nyqelil/le npR nepeXOAe l/13 OAHOtt cpe~H B 

1.lpyrym. B OTJIHqHe OT qepeHKOBCKOro l/ISJiyqefU!H 3TO M3JIYtI6Hl/le He 

HMeeT noporOBblX CBO~CT:B, ero HHTeHCHBHOCTb aaBHCl/IT OT 3HeprHH 

qacTHUH H HBJlffeTCH HeHacH~ammettcs npv. 6on:&mHX aHeprlllHx. Ho nepe­

xoJUioe Ha.tlYlieHHe :B OllTHll6CKOM 061I8CTlll qacTOT He HaWJIO WHpOKOro 

npHM6H6HID1 . 3TO o6ycno:sneHo, Bo-nep:sblX, TeM, qTo paCCTOHHlllff M8z,llY 
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OonDl!!HX TOqHOCTett onpe'Ae.1I8HHR KOHK38J:U(OHBlilX norepb 3Hepraa qac­

f.llJ.Ui ~ 06.nacrx .norapz~Klfqecxoro pocta. 

~pyroit OCHOBH°'1 aa~aqel ftB~eTOH C08A8Blle ~eTSKTOPOB,.KOTO­
pue x11emt 60.nbmee 6woTpOAelcrixe, T.e. Ma~oe paapewan~ee Bpe11H 

( < I0-
9 

CeB) .If Ka.nae 118pTB08 :SpellJI { < I0-9 C8K) , 00JIDID08 llpOC1'­

p8HCTBeHHOe {::::: 10-3 
CM) .If Yl'X01109 paape11ex.11e { "" 10-s PB'A.llBH). 

IlpH STOii OQ6BJQ(HO, qfo CTOHKOCT• A8T8KTepa HBJIJl8TCH 'Aanexo He 

BtopocTeneHllil:ll napaweTpo11. 

~o CBlll\IX noc.ne~ID!X .neT p&SBHT.118 lleTOAOB pel'HCTPBIU!H qaCTHU 

m.no B OCHOBHOll no llYTH llOBHm&H.lfff npocTpaHCTBBHHOl'O .If Bpeweaaoro 

paapemeHxs .If fWCTPOA9ICTB.lfH 'A8TeKTopoa. Ho pyoez -l =Io-10 cex 

npaKTHQeCKH 61118 Be B3HT. Ilo-:en~xwo11y ' &TO CBft88HO c Tew. qfo 

nepeXO,li HS 00.llSCf.14 t ~ 10-9 CSK ll 00.nBCTb t < 10-9 C6K He llOJE6T 

OWTb ocy-ectB.neH npOCTWll yco:eepmeacTBOBalDieK CT8pb1X 116TO'AOB, a 

!pe6yer llPHKeHeHXH HOBiil: llPHHIUillOB perHCTPBitMH qaCTHit. He npeo­

'A01I8H raxxe .if pyOea: npocTpaacuexHoro paape11eBJUI < O,I w, qro 

TBKZeTpe6yer npHHUHII1!8l£iHOl'O H3M6H8HH.lf llO'AXO'AOB K STOI npo6xe11e. 

c STO~ TOqK.lf SpeHj(Jf llpe'ACTBB~eT OOJiiWOI .lfHfepec BTOpHqHaH aneK­

TPOHHBH S.IUICCHH H3 'A.lfS~8KTp.11qecKJ1X nopHCTWX lJJleHOK, T8K KBK 3TOT 

npouecc npaxr111qeczw 6eSliH8PitHOHH!ilt ct< 10-IO cex ) H oOnacu 

310lfTHPOB8Bfffl BTOpHqlllilx aneKTPOHOB BOKpyr Toqxz npoxo;a;iieHHH qac-

THU CCX:T8BJlffeT (I-2) llK. 

Ue.1I1im HBCTOH~el ;ztHccepTalUfH HBJIHetcH Hccne'AOBaHHe nepexo'A­

Boro HsnyqeHHff B peHTl'eBOBCKOll ;ztHanasoae qacTOT B nopHCTl:lX cpe­

'ABX H B Cpe'ASX c nepHO'AHqecKH Ill IUIOCKonapa:a:•exbHO pacnonOJEeHHH11!4 

~aCTKHa.im, a TaKJEe .lfCCJl6'AOB8HHe ynpaBJU1e110A !TOPKQHO~ s.nexTpoH­

HOA SIG!CCHK H8 TOHKHX ~Ka~eKTp.11qecKHx nopHCTMX IIJleHOK, HBXO'AH-
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~HXCfl B Sl10KTPHqecKOll rroJIB. 

,llHccepTaUHfl COCTOHT HS lllITK l'll8B. 

B rrepBOtt rnaBe npOBOAHTCH o6cyl:,ll;eHHe reopeTHqecKHX OCHOB nepe­

XO;llHOl'O H8l!yqeHHH H npHBO'AHTCff KP8TRHA o6aop axcnep.11MeHT8llLHliX 

pa6oT. Ha STOI'O o6aopa cne'AYeT, qTO nepeXO'AHOe HSl!yt!eHMe B peHT­

r~HOBCKOM 'AHanaaoHe qacTOT Bee 6onLme npHBnexaeT BHHllBHHe cneJzyia­

l!HCTOB, SaHHM8DllUlXCfl ~HSHKOM qacTHU CBepxllHCOKHX aHepridi. IlepBble 

KOHKpeTHble npeAXOJEeHHH perHCTpaUHH nepeXOAHOl'O H3l!yt!eBY-H B peHT­

reHOBCKOll AHanaaoHe qacTOT OHJIH cAenaHLI A.H.AnHXSHffHOM , ~.P,Apy­

T»HffHOll , K.A. McrmpiIBOll, Y.A.Tep-llHxaenaao11 B 1961 ro~. 

BnepBHe peHTrenoBcxoe nepexo;ztxoe HanyqeaHe perHcTpHpOBanocL 

B 1964 r. ~.P.ApyTDHHHOll ' K.A.~cnHpHBOll H A.r.oraH8CHHOM OT 

)A -11eSOHOB ropHSOHTa.1ILHOl'O IlOTOKa KOCMHqecxoro HSJlyt!eHHH, HO HC­

cne'AOBBHHe CBOiCTB STOI'O HSnyqeHBfl B 'ABHHOtt pa6oTe He npOHSBO;zt.lf-

noc:r:.. 

Iloslle, B 1966 ro'AY Ta ~e rpynna nocTaBHna axcnepH11eHT Ha nyqxe 

anexTpouo:e c aaeprHett AO 600 Ya:e. PesynLTaTH aTHX Hs11epea!Ui He 

cornacyDTCH c Teopzett nepeXO'AHOro .11sJIYqeal4H. 

B 1969 r. rpynna ~aHH coo611Ulna o perHcTpaUHH PITH B cno.11cT011 

P8'AH8TOpe, COCTOH~6M HS aJIDlWHMeBliX ~OJII>l' npH npOXOl:,ll;6HHH llOSH­

TpOHOB C SHeprHel 2,0 ra:e. B STOI pa6oTe TBKXB H6 Owm HCcneAOBa­

HH CBOICTBa SToro aanyqeHHffo Bqii,peKTHBHOCTL perHcTp81UfH llOSHTpO­

HOB 6blJI8 0,27. 

B TOii a:e rola HSllH 6WIH BHnonHeBH Hcc.neAOBaHHS PIIB , 'llpHqeM 

;llJlH peracTpaUH.if ~OTOHOB 6HJIB HCllOl!LSOBaaa CTPHM6pHBH Kawepa 0 

'A068BKOI RC6HOBa (I, 2 1 3, 4, 5). HaqHH8fl C 1970 r. HHT6HCHBH!il6 

.ifOCJle;ztOB8HHH Pim CT8JIH npoBO'A.lfTbCH H B .l{pyru xaOOpSTOPWlX,KBK y 
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~ac, T8K H 38 py6e~OJ(. 

BTopaH rnaBa )lHCCepTaUHH ITOCBH~eaa HCCll8AOB8HHE CBOICTB H 

pa60T1i1 cTpH111ep~on KaMeJiil c HcnoJi:&aoBaHHeM c1o1ecH !'le + Xe [ 4] 

lpHBO)lHTCH pe3Vlll>T8T~ HCCll6AOB8HHH peHTreHOBCKOro HanyqeHHff B 
[:1 2 3. SJ 

CXOHCTWK H KOPHCT!ilX pa)lHaTopax. , ' 

CTpHMepxan K•M•P• Hlol66T BlilCOK06 rrpocTpaHCTBSHHOe paapeweHHe ' 

qfo n03BOllH6T 6e3 npe~BapHTell.I>HOro 0TKROH6HHH qaCTH4!i, rrocne 

npoxo~eKHft paAHITOpa, perKCTpHpoB8T1> OT)leJII.HO H qacTHitY H wo­
TOH!il nepexo~noro xanyqeHKft. Kax noKaaaHo B hocne.zCTIOlllffX paaAenax, 

STO RM66T 60~.I>•Oe •••qeHKI, TIK KaK npH npoxollt,lteHHH qepea ycTa­

HOBKY OAHOBpeMeHRO 60XL~oro qffcxa qacTHn,HM66TCfl B03MOBHOCT1> onpe· 

]t6JlffT1>, K KBKOi'l lflCTHne OTHOCHTC11 )l8HHWt WOTOHH. 

HeM8llOB8BHNM ftBXfteTCfl npaKTHqecKH OTCYTCTBHe C06CTB6HH!ilX WYlofOD 

K8M6J;l>I H .ee BlilCOK8fi qyHCTHT8.1Jl>HOCTD. Xopomo OT.lla.UHH8ff CTPHMep­

Hafi Kauepa MOZElT aaperHCTPHPOB8T1> )lS:Ke xecKOlll>KO nap HOHOB, o6pa-

30B8HHhlX B ee o6~eJI, rroaTouy nopor perHcTpaLUIH xauep1i1 orrpe)leNl­

eTcs B OCHOBHOM norno~eHH6M WOTOHOB B OKH8 H HS JIYTH K ~auepe ' 

a He cauoa xauepol. 

B cTpHuepaoa Kawepe onpe)leJlffeTCH qHcno ~OTOHOB, a He aaepro -

JUIJJ.6ll6BH6. STO o6CTOflT6llDCTBO TaKEe MO&eT Hll6T1> Ba&H06 8HaqeHlfft, 

TaK KBK B ~aHHOM cnyqae WOTOH, HMeD~HM He6oxLmym aueprRm, perxc­

TpMpyeTc.a K6K C06liTHe, a B CllYllB6 M6T0~8 SHeprOBW{6ll6HHff He Bee 

il>OTOHli HS il>OH6 HOHH38UHOHHWC IlOT6p1> aHeprHM qacTMLtH uoryT 6liTL 

aaperHcTpMpoBaHlil. JlaHHa.a MeTOAHKS rroaBomieT TaK.Ee HayqaTL WllYK­

TYSIU!H qHcna WOTOHOB rrepexo)lHoro HSJ:lyq&Hl4ff, qoro HBJlffeTCH K~MHe 

Blllllllll 06CTOffTelll>CTBOM rrpH HCilOJII.30B8HHH 8TOro HanyqeW4H )lml ~e­

T6XWl,..aMJ!ft QSCTH~. 
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IlpH aayqeBHH pe,ltKHX C061i1THA CYJll6CTB6HH!illl HBllH6TCfl TaKXe B03-

llOllBOC T1> iI>oToperacTpanHH, oco6eHHO xor)la 1o11i1 H1o1eeu rpynny qacTK~, 

OAHOBpelleHHO rrpOXOAHJltiiX qepea K8116py (YCT8HOBKY). HanpHMep ' 

H3B6CTBO ' QTO qacTHnlil CBePJCllliCOKHX aHepraa KOCllHqecxoro H3XY­

qeHHH, B OCHOBHOll, 111.J!ST B conpOBO:E,!1;6BHH ~pyrKX qacT14ll H B 3T0M 

cnyqae 6ea BH3Y8Xl>HOro H86Jill'AeBHH TPYAHO OTA6lll>HO perHCTPHPOBaT• 

KB:E,Zl;Yll qacTBnY· 

BnepBH6 HCillilT8HHe pa60TH CTPHMepHO! K8116p!il c A068BKOA Xe 6HHO 

BHilOJIH6HO E.A.nonromeHBliM H i.M. PO)lOHOB!illol ' HO ~eTan•JILle uccne­

)l0B8HHH TaKHX xauep npoHaBe~eH1i1 K.M.ABaxauo11 H S.M.MaTe~ocaH011 

no HIDIUK8T.11Be 8BTOpa )lHCCepT8nHH ;!lllfl perMCTpaIUUf neptXO,l;HOro ld3-

xyqeHHH. 

HaMH HCOll6~0B8X8C1> KaMepa c BXOAHIDL OKHOll H3 11!ll!napa AXH 

IlpOXO:E,!1;6H.IUI il>OTOHOB C aaeprHe!1 nw > 5 K3B. Ka11epa lt1116ll8 mmHy 

80 CM ' mHpHHY (no 3ll6KTPH'l6CKOMY noruo) IO CM H B!ilCOTY 20 CM. 

E1i1na HCCll6~0B8H8 pa60T8 H8Mep!:l npH KOH~6HTP8IU!:HX Xe OT IO% AO 

20%. PeZH11 nHTaHHH xa11e~ no)l6Hpaxca TBKHM, qTo6w AllMHa cTpH11e­

poB He np6Blill8ll6 3 CM. E~xo YCT8HOBll6HO, qTo c pocTOM KOH~6HTpa­

UHH Xe qHCXO CTpHMepoB Ha 8AHHHny ~llHHH Tpexa npOXOAHmea qacT!dW>! 

llHHeilHO pacTeT. -

Msyqanocb TSKZe BJIHHHHe ~OT03ll6KTpOHOB nepexo~Horo HanyqeHHfl 

Ha peim11 pa60T!il Ra11epw. Ewno o6HapyaeHo, qTo B ORpeCTHOCTH o6pa-

30B8HHH ~OTOall6KTPOHOB OT rrepexo~HW:X: KBSHTOB npOHCXOAHT "ramelille" 

CTpHuepoB Ha Tpexe npoxoAH'-el qacTHIUil. S<IiciieKT "rameua" rrpoaBnHn­

ca CH.ll>Hee npH OTCYTCTBHH HO)la B 06~e11e R8Mep1i1. STOT alJ.i<P6RT,rro­

-BH,l;Hlo!OlofY, CBH38H c Tell, qTo B o6xaCTH o6paaoBaHIDI 60nbmoa YAen1-

aoA HOHHS8nHH, 3JI6KTpHqecKHi paap.fl,ll Hll66T H6AOCT8T011HO B~COKH~ 
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AHHBMHqeoKHl HIUI6~11BC H axeKTpHqeoKOe none na~aer, ll08TOMY B 

STOl o6naCTH OTJllUl8PW c .11anol HOHH88tiK8l He ycneB8BT paSBHllBTD­

CH. 

BnHHHHe napoB HOAB Ha sq,qieKT "raweHHH 11 
' BOSMOEHO, CBHSBHO 

c CHXDHblM norno~eHH6M YXDTPS~HoneTOBOro HSX~qeHIDI HO~OM B paloae 

,lBHH BOXH - 1600 A H sqxpeKTOM npHHHil8HHff axeKTpoHOB K 8TOM8M . 

MOAB. Bcne~CTBHe &Toro, cTpHMep B o6xacTH 6ox»mo~ YA8HDHO~ HOlill­

aal.U1H He B08paCT88T CHH»HO H aneKTpHqecKHl HMil6A8HC pa8PffA8 B 

3TO~ 06X8CfH He TaK peaKO Il8A86T, KBK B c.nyqae OTCYTCTBHH HOAB. 

8qMp&KT II ramemm" He npHBO~HT K J'l(6HDilleHHW aqi~eKTHBHOCTH perHC­

Tpe~HH WOTOHOB , a uao6opoT,B HeKoTopwi: cnyqaax cnoco6cTBYeT 

i7qmeuy paa~eneHHE ~OTOsneKTPOHOB OT Tpexa qacTHU~. 

~na Harn~HOCTH Ha pHc.I np.KBe~eHY xapaKTep~e C06HTHH perHc­

TPSIU!H ~OTOHOB nepexoAHOro HaxyqeHHJI· B Kauepe 6ea HOAa (a) , a 

c HOAOM (~) , (B aTHX cxyqasx qacTHna nocne npoxo;sJteHHH P8AHaTo­

pa OTKXOHH~8CD c IlOUOlllJ>E MarHHTa) H B cnyqae OTCYTCTBHff OTKXOHe­

HHfi Q8CTH!\l:i (6) C HO~OM. 

PesynbT8TY HCCXeAOB8HHH nepeXOAHOro HSnyqeHHfi B CHOHCTOM pa­

lB8TOpe, COCTOH~eK HS cnoeB llOXH3THX8HOBYX mreHOK, pacnono&eH­

HWX Ha paOCTOfiHHH ~pyr OT APYra b = o,s UM H HMeEl!IHX TOXlllHHY 

40 MK, noKaaaH.K, qTo cpeAHee qH~no ~oToaxeKTPOHOB fl/ , aaperuc­

tpxpoBaHHYX B CTPHM8PHOi KaMepe c ~o6aBKOH le - 15 %. npH SHep­

r&M aneKrpoaoB 3,0 raB cocTaBllf!eT JI =1,21 ± 0,04 H nHHe~Ho 

pacTeT c pOCTOM SHeprHH aJreKTpoHOB. ~eKTHBHOCTD perHCTp01UIX 

axeKTPOHOB 6Hm:i .N =0,67, oHa Taxae n&HeAHo pacTeT c pocTOM 

aaeprm1 S;nBKTpoHOB. 0TM6THM, qTo no;uyqeHH8H HBKH ~eKTHBHOCTD 

perHCTJl8IlHH 8i!IBK'.rPOHOB 5HaqHT6XDHO llp0BOOXOAHX8 peayADTBT!i H8 -

:ateTllHX pedOf. - IO~ 

• 

CpaBHeHHe aKcnepHMeHTBXbliblX peaynbTSTOB c Teop&el nepeXOAHOro 

aanyqeHHH noKaSano,qTO »O BCeM AH8Il830H6 aaeprHH aneKTpOHOll 

E=(I,2+2,5) raB wueeTcH YAOBxeTBopHTexbHoe cornacHe. He~oBHO Ta­

KOA Ke peayn»TaT 6Yn llOJIY116H B pa6oTe B.~.HHKOX88BKO, C.A.C~Ba­

THHCKOrO, B.C.qHpoqXHH8 a C.E.llaynoBa. 

B HSmHX pa6orax[I- 3]Bll8pBH6 6~no o6Hapyl!reHO nepeX0,1UlOB H3nyqe-

HH8,reHepHpyeuoe B nopHcTblx uaTepHanax. B nepBlitlC 4e orwTax <fl,ix 

aaperacTpHpoBaH B cpe~HeM I ~oToaneKTpoH HB o~HH npoxo~H~H~ 8JIBH­

TPOH c sHeprHett 2,0 raB npH AXHHe neuonnacTa 40 CM H IlHOTHOCTH 

? ..0,04 r/cw'P • 

TaKHM oCSpaaoM ,6bL'IO rroirnaaHo, 4TO 11ttTeuc1rnHoe nepeXOAHOe HaJly­

qeHHe B03HHKaeT 11 np11 oTCYTCTBHl1 qep110AwqecKMX CTPYKTYP c paBHO­

uepHo-napannenbHO pac nonoll!C HHhlM11 nnacT11HKaM11. 3TOT pe ay JI1>T3 T 

npe~cTaBnHeT onpe~eneHHhili TeopeTHqecKH~ HHTepec,TaK KaK xaoT!t!4-

Hoe pacnonoaeuwe nop, 6onDmo~ paa6poc TOJlll{HH~ cTeHOK M8'Jr.ll.Y nopa­

UH H paaMepa1u1 nop HO IlOSBOXff!OT l'ICil0XD30B8Tl> V.M810ll{HeCH TeopeTl1-

qecKHe il>OPllYX~ ,llllfi ou.eam1 OlUl,ilt88MOPO atJ.i¢CKT8. c .l(pyI'OVt CTOpOHbl' 

3TOT peayJII>TaT pemaeT npoOne~ C03,ll8HHH :'.)()JII:illlHX !10 !1JIO!ll8AH II TOJI­

!llBH8 pal1,~rnTopon pepexo~aoro 113nyqeam1, T.t.11MeeT 60J1bwoe npaKT!t!­

qecKoe attaqeHHe. 

,llanee 6bllla Hayqeaa 38Bl1Cl1MOGTb q>1cna nepeX0,11.HUX !f!OTOHOB .\J 
o6paSOB8HHl:IX B neHonnacTe' OT 3HeprHli! ane KTpOHOB [ 

6 J • 3Tit 

HCCJISAOBaHHH IlOK838Xl'I, qTQ l'IMeeT ll8CTO JIHH8~H8H 3SBHClillOCTb .... 

71.Y qacJIOM ~OTOaJleKTpOHOB H nopeHI~-!llaKTOpOM nepB11q1mx 3JieKTpf>'RI 

B npeAenax HamHX auepr11tt ( I ~ 4,5 ) faB. 

~ccneAO.B8HH6 3aB;iC;1MOCTH qHcna aaper11cTpl'lpOB8HHl>llt ~'Nl9 ot 

~nHHbl neHOilJIBCTB noxaaano,qTQ np11 IlHOTHOCTM neHOilJiaC~i f> = 

=0,04 r/c,;L 3T8 S8BMCHllOCT]) 11M6eT lijlli6~~· J;ip&tt!!ep ~~ ~ 

pa;qHaTopa .no ~ = IO cu, a aaea poc'? ;J r•& a•Oll. 
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ElilJIO o6Hapyire ao, qTo c TOqKH apeHHff a4>W6KTHBHOCTK o6paaoBaHKH 

nepexOAHOro K3~qeHHff B nopHCT!ilX MaT6PK8JI8X 60Jihmoe SHaqeHHe 

HM86T He TOJihKO lIJIOTHOCTh BemeCTB•, HO H ero CTPYKTypa [sJ. 
~Jiff nyqmero IlOHHMaHHff ~KSHKH STOro ffBJI6HHff K np08KTHpOBaHHH 

~eTe KTOpOB qaCTHU He06XOAKMO 6oJiee A6T8Jll.HOe HSyqeHHe Cil6KTP8Jih­

Horo pacnpeA6JI6HHff KHT6 HCKBHOCTH H ~pyrHx oco6eHHOCTett nepexoA­

Horo HS~qeHHff IlpK paaHh!x napaMeTpaX pa~K8TOPOB. 

TpeThH rJiaBa AHC cepTaUHK rrocBameHa cneKTpoKeTpHqecKKM HCCJre AO­

BaHHHM ne peXOAHOro K3JiyqeHKff K8K B nopHC TblX, T8K H B CJIOHCTblX 

paAKaTopa x . IlpHBOAHTCH TaKJCe peayJibT8Tbl KSMepeHHH Topwoaaoro Ha­

JiyqeHHH 11 o6JiaCTH aueprHtt tlJOTOHOB (IS ::::tiw <IOO) KSB npK aHeprHK 
['i' + ~2] 3JI6KTpOHOB 680 Me11 . 

~JIH HSMepeHHff Cil6KTPOB nepeXOAHOro HS~qeHKff B o6xacTK SHep­

rHH tiioToHoB (5-25)KaB 6~a Hcno:u.aoBaHa MHoroceKuHOHHaa nponop­

uv.oaaJibHaH K8Mepa, a 06JI8CTh qacTOT nCJ =(20-120) K3B HCCJI6'AOB8-

JI8Cb CUHHTHJIJiffUHOHHblM CIT6KTPOM6TPOM Ha OCHOBe Jlo..~ (Te) . aaepre­

TKqecKoe paapemeaHe cneKTpOMeTpoB KayqaJIOCh c noMo~n paAHOa KTHB­

Hhlx v.cTOqffHKOB BO Bceu AKanaaoae HSMepeHHH cneKTpoB PIT~. Hanpri­

Mep,nporropuKoHaJihHaH Kauepa npK aHeprKK qioToHOB 14 KaB KMeJia paa­

pemeaHe ± I ,I K3B' a CUHHTHJIJIHUHOl!Hbltt c rreitTpOMeTp Ilp>I ::;~:tiprirn 
WOTOHOB 30 K3B - 40%. 

DblJIH KSMepeHh! crreKTpbl H3JiyqeHHff B rreHOilJioCTe ITJIOThOCTbD .P = 

=0,04 r/cu
8

,ToJimKHOM 2 CU npH SHeprHHX 3JI6KTpOHCB l,0; 2,u; 3,0; 

3,75 raB. Bee CIT6KTpbl KM6DT rJiaAKKtt, HO 6blCTpo Cil8A8Dl:{HJ xapaK­

Tep. G yBeJIKqeHHel! aHeprHK aJie KTPOHOB cne1cTplil ylitecTqaJC:rcn. nblJlo 

YCT8liOBJie HO' qTo 38Bl1Ck'>MOCTh ITOJIHOro q11c na (flOTOHOB OT 3He pr11~ 

3JI6KTPOHOB B 06JiaCTH 3HeprHl1 ti<J =(20-25) K3B npaJtTM!ieCKi! "'..iXO­

XOAl4T Ha IT.liaTO npK E = 3 I'aB, a ll 06J'IaCTl1 nw =(2L -t ?.5)Y.:J:l: 

.,.,... U!:)lf(>IKlH>lT"<.l'll\M '.'>J.IP.ffl'll!ll! 3JI6KTDOHOB E ::: 3. 75 ld.2 

ellle HMeeT uecTo UHellmi~ pocT N . 3To •H•- mpao od'Hc-

useTc~ B CB8T6 llOJIJltllff SOB WOPMBPGB8Hll nepeXOl&OrG •a.yt18KKB 

~nfl cnOHCTWX cpeA. 

Mccne~oBaHHe cneKTpoB nepexoAworo Hll.Y•eHHR RPft pa 11wx n~oo:r­

HOCTHX neHOIIJI8 CT8 fJ noxaawBaet, •IO c ynennqex• .. lllOTKOC TK 

oT f = o,02s r/cu3 ~o .f = o,09 r/ci0 
( au 6oumx p •a­

uepeHKH He npoBO~l4l'IH C») np.K SHeprHH 3mlKTpoHOB E a },0 ra1 qMcxo 

ipOTOHOB paco:reT noqTM lUIH6rlHO B ;uanaaoHe 3Heprd •3Jly11e111111 

( s~w ~ 120) KSB. 

Peay.in.TaT~. nonyqeHH~e 3THMB M6T0~8lllll, HBXO)lll'?CR I xopoweu 

cornaCHH c peSVl'IbT8T8MH, nonyqeHHWIUl c llOMO ... D CTpHMepHO~ Kauep~. 

K COXCIJI8HHJO, r!OnylieHHble HaMH axcnepHeKta.umie Jl8HKW8 He MO­

ryT 6~r~ cpaBHeH~ c peaynATS~ ~~vr•x 11ropoB BBM,.Y o:roro, l!TO 

C'?PYKTYP8 l1CllOD•SOB8HHOl'O MIU! ne101111acta B pa60T8X 3TKX 8BTOpOB 

He npMBOAllTCfl. 

~ccneAOEBIUfH nepeXOAHOro HlaJ••••• • P8JlH8TOpe, COCTOH~eu H3 
n. = 230 e.JIDOIHll&BlllX iponr to.t__. 1..u• 110 a. = 8 MK n0Kaaam1, 

uo c pou1;1saaeJ1 paccTOf{HHi llfllUU tonl'Ull ~ 0,05 IOI AO I MM 

noaoe q.111c.10 t o '!Ol.S!B N JHa-.aae JllCWI, 1 18HM BYXOAHT Ha 

uaso. B odacu aHepr.r.dt w~oaa> ftc.> • (5 - 20) KSB atoT pocT 

Goa.a 1i1e...-D111 • JtOCTMraH DllHO Q11 b • .9• 7 o , a B 0611acT11 

nW = (20 - IOO) SH )'/ PIHH CUU .. • Jl0C'Hl'8H IDHO npn 

b = 0,2 1111 • 3Jlcmtpl&MSB'!UIJWI PHJ.IH8TK xopo•o COI'JISCYliTCff 

c Teopxe• nepexoJ(aoro 11aiyqeBJD1. PacCTOlrHJUI , upH KOTopwc l!.111cno 

tolOHI JlOCHl'IH ........ PHBll BOHi• t<>PIUIJ>OB8HJIJI nepeXO,JtHO­

ro 111;1qeJU1~ B •O~X. B COO!lleTCTl.YJllUIX BB~8PB8Jl8X 3HeprHH ~0-

roacm • 
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He.wi 6hlJIO o6HapyzeHo, 4TO B Cl16KTpaX rrepeXOAHOrO Vl3JI,Vt{8Hl4.R 

Ha Bh!XO;J;i pa.iv1a ·ropa Yl3 aJIJOMHHH6Bb!X \POJI:E>r B oOJiaCTH aueprai1 

iI.ioTOHO:B n. w = ( 5 + 20 ) K8:S Ha6JIIOAallTCl1 l1HT6~epeHI.{HOHHbl6 

nKKH. PacnoxoxeHHe 3THX TIYIKOB c yueHLmeH11eu paccTORHr.lli Me.E,D;y 

4,lonLrau Ht lltHRe TCH. 8To yKas1i1HeT Ha To, 11To nHKl'I :eo3HHKaDT 

11cHeAct:e•e KHTepl}JepeHIUtH K3JI,YqeHKH HB 11.BYX rpaHRuax 1<az.n;oA woJ11>-

rH, 

B 06:16CTH •aCTOT n(,.) = (20 - 100 ) K8B cneKTPhl lrf3JiyqeHH.R IDll­

»T r.:1&~KHl, no 6acTpo crra~a~~A xapaKTep. 

Bee 8TK p&aynhT8TLI HBXO~RTCH B oqeHL xopo•ell corxacHH c TIO­

pati nepexo~lioro HaxyqeHHH c yqeTOll rrorno~eKKH ~OTOHOB B pa~Ms­

'fOJ>i. 

~CCJI6AOB8HKH cneKTpBJILHhlX pacnpeA81I6Hl1~ llHC.Jl8 ~OTOHOB nepe­

XO~Horo lrfSXyqeHllR OT qirfCIB !UlaCTHH npOH3BOAKXKCi ~XH JIBlHITOpa 

KS oprUillqecKHX IlJIEtilOJC C JGUIHqecK.lrW COCTaBOK Ce - 43,8~ ; 

s - 6,5~ ' c - 42 %, Ha- 7 '7 %, TOJI~H8 ueHKH Q H pac-

CTOftHH6 Me~ rratJlK8Mll b i8l8XH cxe~mfl!He 3H8•1HHH 0- = 20 ILK, 

b = soo KX. KoaftqiCTBO ~aeHOK ll6!1ffXOCL OT r\. = 32 AO n. = 
= 595 • B aTOM ca1~ae xa6x11,1;axocL !axeTaoe yaecTqeHH8 cneKTpo• 

nepeXOAHoro 11aayqeHHft c pocTOll n. • TaKoe yaecTqex•e TSKZe cnn­

aaBo c 6ox•• ··~Jlilll KOri~•tHl161l MftrlQ(X ~OTOHOJ :a p&lKITOpe qe• 

zecTKllX • STo o•,..cwa:w11 oCllo:saBo Ha Tow, 4TO aauepeuHWa cnexTp 

HS Blil:OA6 p&AX8T0pa KS .... ore KOXHqeCTB8 nneHOK ( R = 631 125, 

285, 5~ ) 6ua KOil~•· •PRtKITIQ6CKlll CYJOll1POB8HH81l cneK~pOJ xa­

ayqeJUlll HI BWCOABX JllHl,.PO:S c n. = 32 c yqeTOM TOXoKO nor~o­

lt8JUUI g,O'loHo:s. Tau11 06paso11 y:seID'!QeHH n. :a c·.ronKt Kl npuo.111T 

K H3M8H8Bi!ll) yca .. 1111 lfJISOJIHKll nepeXOAHOrO HaxyqeMIH. 
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B STOil cnyqa~ B cneKTpax l13JIYQ8Hl1fi He tta6JI~A8JIHCL HHTep-

~epeH~l10HHhl6 HB~6Hl1fi BO BCeM ~11ana30H6 qacTOT QOTOHOB • .Ll1I.H n, = 
= 32 l1 n, :: 125 0l>Jll1 rrpOH3B6A6Hhl cpaBHeHIDI 3KCne pm.!eBTaJILHhlX 

peayJILTaTOB c 'l'crnpeT114eCKH.ILH cneKTpaMH 11aJiyllt.:lil1H, BhltJ!.iCJieHHh!Ml1 

c rroMO!IU>~ ~OPMYJihl nepeXOAHoro 11snyqeHHH, ytJl1Th!Ba~~e~ nornomett11e. 

Haon~AaeTCR xopowe e : orJiac11e Keir.zty SKcnepH!JSHTaJII>l!h!MK pesyJI:E>Ta­

TaMH H TeOpHe~. 

Eh!JIO YI3y4eHO BJIYIR!iY!e MHOI'OKpaTHOro pacceRHl'IR Ha YIHTeHCHBHOCTL 

nepexo.nHoro l-l3JIYQBHlll~. PaAlt18TOp COCTOHJI 113 50 c5yMalEHb!X mteTOB ' 

pacnonol!CeHHh!X Ha paccTORH11111 2,0 MM .npyr OT APYra. Ton1111111a Kair.zto­

ro nacTa 6~JI& 240 MK. dtteprKR 3JIBKTpotto:s E = 680 MaB, 

PeaynI>TaTh! 111awepeh111H rrona3h!BaIDT, qTo yBeJI114eH11e l1HTeHCKBHoc­

TH nepeXOAHOro l13JIY4CHlllR H3-38 :.moroKpaTHOro pacceRHIIB He Ha0JIJO­

A8BTC.R. 0TM6Tl1M, 0,l.IH8 KO, 4TO !Ul6HHO npH T8KO~ T0111!1111He 6yMaJlliblX 

1111cTo:s , paccTORHllllll Mellt,Zly ·cnonMYI H aueprHH SJIUKTPOHOB :·600 Ma:s 

:a pac5oTax <V.P.ApyT10mrna, K.A . lilcnHpHHa, A.r .OrauecHHa, A.A.~paH­

rRHa 6h!JIO 06HapyxeHO 048HL Cl1Jll>HOe ,VCl1R'JHlf6 ~P.t.1 • ROTOpoe aBTOPli 

06'.bRCHHllT BJIYIRHH0M MH01 '0KpaTHOro pacceRlilllh 3JieKTpOlluB B P8AHaTo­

pe. 3.l{eC:& e111e CJie](,yeT C'TMeTVJT1> • .lJ"'O B paOOTaX 3THX 8BTOPOB TaK­

xe He Hac511E.nanocL yJKentieHfi1H c.neKTpOB asnyqeHHR rrp11 yBeJI11'4eHKK 

. llHc:irJ cJioeB B P8AHaTope OT l'L = IU .no n... = 300 , '4TO TaKze npo­

T11Bopeq11T H811JHM peay Jlf, '£ ~'IaM. llo-B·l1Al1MOMY 3Tl1 npOTYIBO.petfY!fi CBRSa-
) 

Hbl c TeM, 4TO B YITOMRHYTb!X pa6oTaX He npOV.3BOAYIJICR KOHTp01ll> aa 

rrpOXOllt,Zl6HYI6M SJ16~iTpOHOD qepea Otil1l!laIOl!IH6 MarHl1Thl, pacn~JIOJK6HHL16 

rrocne paA11aropa, tITO 002.naDano TPY.llHOCTH :a perHcTpanaH ql'lcTo 

rrepeXOAHOro Vl3Jiyq~HYIR. 
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~CC.18AOll8HKe c ...... 1opaoaaoro H3J1YqeJU1s, J08JillK8..,rO B 

H ....-BTBOlll pe.iu1at ope, ao•aaaao, qTo u eeT uecTO oor11acKe c 

TeOpmei TOPJIOHOro KUY118HKH tep-ll!KaeUBa, R KMeHHO I H3JIYq&JUf6 
E 

B oOaac, .... ,OT 4'0!0HOB (J<(,Jo ~ (r.1• (,Jo - fiJI83118HH8H qac-

TOH ...... ) o• U.HO 110.JlSBJieHO. 

q·~·ptall ..... llOCBH~~HS o6cysae~ SOB•OaBOCTH ~eteKTlpo18-

UJI uctQ c•J r • a11eprd c n~ nepexoJtBoro KSll)'qeJIHH 

r? d ·lit 15 -l8J 
• OllAC•- ••BOlll - . . ' ' . . C9pHK8pH8H K8118-

,. 0 AOCJaHol Je • G8iaOU IOP8Bll-t8KTOPoB J ~ 108 llOD! 

CIOeCDl'llSan ..... - '11' • I< •IOHOB • llptllH llJlll ati)e~­
,....,,. perllOtpAIUUl 5 1HOIOB ,..., SOJ " -11eSOHH fJJUT 

JINHlllfllf• A C ~-aGCDll rv 15J. 0qeB~HO 1 qfo StixPeK­

fDWB ,._. ... ~ •lllCD • npo1a111 CSYAet 60J1ee BiiCOKaH, 

... - A ••• CSJAH acNenDIO'"D 199.IH•DH qr -lleSOBOB 

_.,.... ............... .., aaperHCtpllpoB&1'BlilX ~OT08llBK'fpoHOB 

a • csoa.. t • I -ft perBc'lpaQU wnpoHOB 0Y148'l ,..; l t a 

,. . •H• - a;'• 
c:.o .... mJCa.IOJa,9HllO pacnoaoa..a Ctpuepma K8118p H pl­

_,,. . ...,._.oro auritUff (•caJUtBH•) D08BOJIJIH llOJIY1f8U 

...., _.,. • --..- pe8JllUl8BBft qaC'fJIIl B OCSUC'fB .enax 

wJnl. llall • • Jll••• taKBX •caa,unel" DPfl 111*- xo-
awODG ceQll uu. _, Ii jluuopcm • .. prd aJ1enpoBo:a. 

I • ..._ 1 qa94e111i1 pea:v:ntaw nu pacqtta. CtpmmJlllB ...,_ 

,.. a a C90» 2'J II il 74' N< • laoaocn aaJ1A1111on 
Ml ! • 0,~ r/'c~ • Ila ndulw CMATet, UO ycs~a,...-
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m•a• DD1 acero DD I • 1• noBBoun peHCTPJIPOJIA~r. frl =rl6 ~ 

TOBOJI U J9.IDlllllJl'0) •AJ•em IIptl N'ca = 8. IoJ ( C-'!pclm >). 
Taxu 0Cfp180ll, ll HOI CMH• •OuO .1.0Cl&!O'IBO :mpollO Jl8'W l85 

gr • K 8 8801111 II' llpoTOD. oCJDCTll BDpnl E' 7 1£1" FD, .. 

KaK ucao ~T08lltKTJ>OB01t a nu qacuu t1171J<tt/""2~; N"" I3 a 

"'"' 7, COODHC98BB9. 'lhloao & -uen polmB e npodeNa ;;:>- 5 -

np.1 8!0111 r-J 17 • § - · 
~·· 

cae.ueT ot11H•n~ no en peafanw J1f8111e• ae 11J11 ~ 

sol KOllll&BTpaua xa. • a11epe , • J'MDll...., xouqeona Je. IQlllM­

Jlet B8 !OIHO K Jll8Dll889 'lllC.18. to~oaan:poaa1 JI " - • apJ-

'HIBil 88B.IOIUIOC'fM .>/! • .IOpeJ0t+JllHJ8 a ., 
B 5 ctpoze Holl HGul\11 upDQIJIW Jl88,J&IMll1 pac11en,,•Ol'D 

lllUJU' KUJlHll pq11uopo11 z xuepoA CJa Jcu~olll8Ja caol Li.fl ~aa­

uson 5 c11. L. i H 
H saeprd 1i w ,..,, 2Gl K8ll • OUOC-DBO cro...aa BO ....... IW 

xo11Moao:aosoro llOOUW. liftoa,. J1fOXO;U1 qapas L. i. H • paoou-

nmos • J»aat•• om 111a wo'fll9 • 'l8Jlm! od:palDll , • nd 
JOftBO:De b .._ __ • UOCft nu.-,, RH J11HBHft HIUO 

H poa.1enpo•1 nBJl9 ••• M . 2peu. Kaz c•RH •• •du­

IUI, :I .... cqgat •JI ..... • SO OftJSU99 tolll O'f 0 -WK­

'l'JIOBOB AHHf Hft a90I CJ~H' ap:mna-• 
Pacc11&TllUUIC1t nae omnma, r• ._ 111JtBatopo11 •UfUBIUI' 

• ct)llll9paol ... pol yctaaoua• ~ aruT. Bae1cn11e 

omosem 1180'fl11Ui » 1181'Jlll'llRS llOD tos• •P1mooro 11a:qqesu 

• UOBlll B ctpaepaol ._,. Jlr•o~pp!GB! ouen101m no 

noa ... • pmc.1. lnUpmtBUiBO 61imo •-Pim> upootJQC'l:&ea­

aot PIOIJJIUBU~· i»GTOUHQUD:I RKJ.Jl' tpatnopu BBnpou DPI ., -

-n-
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OTCJ'l'CTBKH OTKJIOWID~ero MarHi.tTa. IlOJIYliBP.IUIB Ha noz~HCO'fe STOro 

pacnpe,'ll;eJio RM R ... 2 ,a MM. Ec.1la :soxpyr TJ>ieKTopHH aJieKTpoHa 

noctpOHTl• UHJIIUl,llp c paitffYCOll R , TO O'i8:15QHo, '!To 2/3 ifloTo-

3JreXTPOHOB 6YlJ.YT aaxoAHTDCH BHYTPH aToro ~Jii.tH)(pa - UHJIHHJJ;pa 

~OT08JI6KTPOHOB. llpH BKllJ)qeHHOM OTK.110HRm~ell uarHi.tTe TP86KTOpHR 

aJmK!poBa pacno111raeTCH aa npeAeJiaMK iflOTOHB.oro uHJIHH)(pa. ~cno11»­

so:sa:s TOT taKT, qTo TpaeKTOPHH '!8CT~ ,llO H nocne uarHMTHOro 

llOJUI H OCD qlf.11Hli,ll;pa iflOTOHOB ltOlll:HLI H8XOAHTDCH B O,lU:IOtt llJIOCKOCTH, 

a T8Kae TO, qTo Tpaew.ropHH '!8CTHUH ,llO BX0,'1!;8 B ll8rHHTHOe none H 

OCD ~!OHHOro IUIHHBJGl8 ~OJDtl!H 6HTJ. KOXJIHH88plW ( c TOqHQCT:&m pa­

ltHYC8 ~HJtpa) ' MOKBO c BliCOKO~ ,'ll;OCTOB8pHOCTDm onpeiteJIHTD qac­

!HJlY, KO!Opol npHH8)tJI6a8T .,ll;8HJIW8 'OT03JI8KTPOHH A8Ze npH npHCYT­

.CTBHH 60JI:&moro q.lfCJUl TJ>8KOll 1f8CT1Ul ll xauepe. J{pyrium CJIOBaim, 

TSK&fl ycTSHOBKa nosBolUleT pa6oTaTI ~orita Ha Hee O,'ll;HOBpeuettHo 

na~eT JlBOro qacTHU. 

:Swi paspa60T8H H HCilhlT8H 4 ~ - ,l,e!MK'lOP nepeXOltHOro ~umyqe­
Hlljl [U~] • B 8'.ratiA AH8KTOpe pS,llHS!OP nepeXO)tHOrO BSnyqeIUIH c 

60KOBHX CTOpoH oxpyaeH nponOpIUfOH8lll>BlilMH KSllepaMM. PaA~aTop MMeJI 

, ](JIHBY I 70 CM ii )1;118.llHp 4 CK • flu• nponOpJU!OH8.llaHlilX. KaYep 6li1ll'! 

H8'1'HBJTli napaJl.118.llllO OCll P8AHUOpa - neHOim80T8 • IW8Jlil T8KYJI 

ze )UIMHY - 170 cu. qacT~, npoJ:Q;iu1 ••pea p8,11;Ka!op, o6pasyeT. B 

·.He• ~OTOIW nepeXO,JtHOro HU1'f8JUUI, BOTOpYS. pacceuanc» B TO.II Z8 

P8ABatope, OTKJIOHHm:ca OT nep:aoaaqa~aoro ~a ~ .uonaAa~T B 60-

Ke»w; nponop~llOH8~Jlll8 K8M8pY. io~qect1• aaperHCTPHPOB8HH.blX ~o­

TOHOB onpe,ziemieTCH no qacJiy n~nOp!lJOlll.!SllX KIM8p,Ha BliXOAe y 

KOTOpliX B CO•.ll)l;IHl!H c npoXO,ltB.81. qacTi1~8l ilM81TOB CHrHax.Ilpe,ZtB8-

p&!8Jl~llil8 i18~8peHHH noxasaJI.H,qTO cqeTqHK pi60'1'88! XOpoEo, H )l;JIH 
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aJieRTpoHOB c sHeprael 2,0 rsB 6bUUI noJIYqeHa a!f)~6KTKDHOCTD perKC­

TpalUIK 0,60 • 
MeTOAOll MOH'1'8-KapJlO 6WJIH paccqaTaHH A6TeKTOpW TaKoro ze TMna, 

HO c 60JibWIDlH AH8M8Tp8MM pa~naTopoB: 8 CM H 20 Cll. q11cno nponop­

UHOH8JI»HlilX Kauep B o6oHX o.1lyqaHX pe»HO IO, TO ecTJ. ilKleTan ~os­

.11oaHocTD perKC'l'pKpoB8TD )1;0 lG ~OTOBOB nepeXOAHOrO aaxyqeHllft • 

' PaoqeTW noxaaaJIH, qTO B cnyqae Jl8Ai18TOpa c ,ltK8M8TpOM 8 CM B 

cpe,llHeM OZBA86TCB 6 '°TOBOB, Baperi!CTpi.tpOBSHHh!X ll Ka~epe, a B 

CJIYqae paAKBTOpl c ,llH8KITpOM 20 CK - qKCJIO ~OTOHOJl paB~ 5. 

B 060.iu. c~aax qHC.110 saperKCTpKpo~aHHiilX iflOTOHOB rrpaKTKqecKi.t He 

sa•HCllf OT M8CT8 npoxoz,lteHHH qacTKUli. 

ibm:elQ'aaJDlt pa6oTw no paspa6oTKe AeTeKTopo11 PIDI Be,ziyToR K B 

~p;JrllX rpynnax, BO B OCHOBHOM 8TH rpynnH zcnoni.aymT MITO~ pas­

HOCTH 9HeproBli,ll6HeHIH H :xapaKTepHCTHqecxoro H8J1Yq8Hllll. 

~a 8H8Jll138 aamKX SK~nepaMeHTSlll>HWX pelV,..T8Tl9 H peaylll>T8TO• 
' 

~pyrKX rpynn MOEHO CA6Jl8TD Blil!OA, qTQ Jll'~•· paapememte no 

¥ MOllHO noJIYqHT:&,KOrAa ~OTO:.W perMCTPK]JJl>'!C• OTA8XD8' O'r 

qacTH~. T.e. ueTO,ll paSHOCTH 9Bepr••Hiit6~19Xft "lUlfil;Cft ¥~Het at91Jt­
THBHliDI B o6JI8CTK Q < 104 

t qey M8TOA, ]I KQfO})OK lPOTOBli 

peracTpapy.,..-cH H888EHCllUO OT ~IC!Kl¥il· 

llRT&H rna11a ~JICcepTaUHH noc:s;a~eaa KCCJieAOBSH.., ynpaBJIHeuol 

EtOpHqHOl 8;18K~O~ ~CCHB. S~acD ze BKpaT~e otfc~amTc• JUl­

K~pl8 ~•npocK ~OHK88W<fOHHik nO~PJ» SHeprlUI qac'l'Hu.il ~ TOilKllX 

~ISIX Bt!IOC'l'll H np.iruo.JLl(tca iqll!KHI oGsop COCT08H .. 11onpoca 

BTOp1qael 1xelijUiiiGI IJIRCClifll I oGiaC!I ~CIXHX SBeprlll. 

B 111c'l'J1ocu, npocTH)I 118'l!WtO• n11ecneHHo llHllO:.Jl'r('Ji' ceHHBHHe 

r.M.raJftfft .. ~;lift xp1ta1eex1l te~IH cnoH 11e•ccT•, •P• KOTOpoA 
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B HOBK38IU10HHHX notepax aHeprKH peJIHTll:BI.iC'lCKllX 118C'lff~ B(l;en 

nJIOTHOc<.rH ire rrpo11aneorcs [I' J , H cne.itonn.nao, · ltOHJlll aapru 

yJUaorpapeIDlTHBKCTCKIUC qacTHn xorap~qecKH p&C'?YT c pocTOK aaep­

ru. Ila pactteToB Ml Ha aKcnepHsreBTaalllil ;14aHHHX cne.-yeT, tJTO Jl.ltff 

cpe,llHall IUOTHOCTH 10-2 r/c118 . ICpHTHqecKal'I TO;iJll(HHa "' IOO MK. 

, ~aBeCTHoe HBHeHHe aBOKanI>Hol :sTopgqaoJl aneI<TpOH.liol aMHCD.IM 

(!BSa) HS nopHCTNX ~HaneKTpHtJ6CKKX IUleHOR B oaxacTH BblCOKHX 8He~ 

raa . nIC CSWio noKaaaHo ,llllt.3.?t36KYK6e H E.JI.ra~HHOll , He oaecne­

qHlJaeT avauoro SHsqeHHR KOS~H~HeHTa BTOpHqHol 8MKCCHK 6 JlJUI 

ero npjl~eaeHKH B ;14eTeK~opax qacTH~. B aTOM cnyqae ~JUI O.ltHBoqHwc 

nepBHqJlii.[ aJieK'?POHOB I BliSWB8.lllllHX B IIJieHKe lmHIUal.lII>aVJO HOHH88~, 

cpe,?tBee asaqeue 6- 1 

El:11I npOH8B8"8H a~~ r.•a 8KOMB~•HOI BTOPHtJHoit SJl6KTPOHHO~ SMHCCHH 

H fiOKaSaHO, tJTO B BTOK npoaecce CYJl8CT~IHKYD pom; HrpaJOT oCS~eMH!i6 

noJlomtTOJll>Hlil8 sap11.1t1i1, BOIUK8~· 110 BpeKR 06JiyqeH.llll llJieHOK nyq-

KOM 3.lleKTpoHOB ~ o6paaoBa!Uffi H8 n0»8pxBOC!H ,lJ;HaneKTPHKa noxo­

ZJl'f&;tl>HOrO 88PJ'l~8. IoTH c O;ltllOl CTOpoJIW •B-81 npHCYTCTBH8 IlOJIO­

~&Jl)H8rO 8,.a~~8 Ha ll0B8px!IOCTH ImeHX.1'1 BOBIKK88T 8HOM8J1DH0 B~CO­

KOL't 8Bn6Hll8 ~ I HO 18-38 oCSHllBKX 88J>MC::B cl CHJIDHO orpaHH­

iRB8eTC8. Sa11xcHKOCTI> KOJIIAtCTll& 3TIX aapaio11 OT ycno:s~ o6~yqe­

BU aoTTepa .l'I 88HC.IUIOCU 6 ().'JI JlOT8HJUll1!8 IIOllepXHOCH .JU1i­

ie:K%~HK8 ~T K Jl118P1'110HllOC'I• noa!leB.!lf BTOpH~Horo TOKa. 

UOSTOllY, eQSAEJB811 B cxoe IIOp.l~Ql'O lliQaeKTpili ~eKTPKt16CK06 no.ae 

6ea o<Spa30118Hllft B ero o<S:r.e• Uloa'IQUBGrO a.apua, llW oOHIPJU­

u COB8.P•aHHO ·HOB!ile Clt>lvn• IJJIUC..01 aacc:a a~ KTPO•OB •• p~ 

HUpllKI RPI !IPOXOMHU .... DI.QIU 80Jl'd. 

Q.lexTpxq·ecxoa .aou ~ ca:oe KC t coaxauncr. c noa10G11 .,..., 
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JIHqecKoM no~JIO:&ielil nxeHKH Iii MCJIKOCTPYKTYPHOi ceTKH, li!MCD~e~ no­

JIOXHTe:n.Hlil~ ITOTCHU.llai Iii YCT8HOBJI6HHO~ Ha ITOBepXHOCTH ,1J;HSJI8KTPHKa 

[if, 18, :t9, 20, 21]. 

IlpH o6Jiyll iH.lllil nytJKOM aieKTPOHOB c SHeprlileM 50 Ma11 6~no rrony­

lleHo bma..i< = 17 , 'ITO 8Ha1rnTem.110 npeBlill!laeT 6 ,11nH aHOMaJI:r.­

Hoa BTOpr!llHOl 3:1reKTPOHHOi SKHCC!i!H. 1'1ccJie,1J;OBaHHH ITOKaSaJIH, llTO 

BTOPlilllHHM TOK 6es aaueTKOA li!H6Pl.UiOHHOCT!il CJIC,lJ;lilT 38 IlOT6HUlil8llOM 

ceTKH Ve , T.e. rrpouecc HMeeT ynpa11.lll'leu!idl xapaKTep ( B CBHSH 

c 3TKK 3T9 n11xelille 6wxo H83B8HO ynpaBJIHe11oa BTOpliltJHOl SJISKTpoH­

HOn a1111ccKeR-YJSS) . TOK BTOpHqHLIX SJI6KTpOHOB B03H.llK86T 6ea aa­

MCTHOI 3a,1!;6J>ZKll ITOCJie BKJIDllCHHH IlY11Ka, a 6 pacTeT c YM6HD­

•eHJ1eM TOKa nyqKa . BliJIH HCCJie,llOB8Hli ocode HHOCTH STO.il: 3Mli!CCH!il 

nplil pa3HblX 3HaqeHHHX TOJI~MlH, rrnOTHOCTH CJIOH ,llHSJieKTpli!Ka H TOKB 

ITY11Ka nepB!ilqHLIX aneKTPOHOB. 

~CCJI6,ll;OB8Hlile BJIHHHHH IlO,llJIOXK!il ~H3Jl6KTplilqecKoro CJIOH Ha rrpo­

uecc 3141i!CC!illil IlOK038JIH, qTQ KaK 0HOMan:&H8R BTOpttqHaH 3MHCCIIB , 

T8K H ynpaBJIHeMafl BTOplilqHaH 3JICKTpOHH8H 3MHCC!ilH He 80Bli!CHT OT 

Blil,ll;a IlO,ll;JIOE<H (CilJIOmHaH MCTBJIHHqecKaH ITJieHKa HJIH M8JIKOCTPYK­

TYpHaH CeTKa ), TO ecT:r., npo~ecc SW1CCHH rrpoHCXO,ll;HT B CJIOI 

AH8H6KTpli!Ka, a He Jd8 if6T8JIJI!ilqecKO)\ ITO,ll;JIOZKH. 9TO o6CTOHT6J1I>CTBO 

~weeT 6on»woe 8Haqen11e KaK ~XH Teopttlil aTHX npoueccoB, TaK H 

AJIH npaKTHqecKoro rrpttweHeHHH. 

1'1ccneAoBaHIIB YB99 npH npoxoz,i;eHH!il O.ll;M!HoqHblX MlilHH"aJIDHO MlOHH-

3YDIIU'lX aneKTpOHOB c aHepr~~ E = (0,? - 2,0) MaB rroKa30llH, qTo 

E$ ma.x ,llOCT!ilraeT 3HH'leHHli rv 23U t TO €CTI> 60Jiee "IBM Ha ,ll;Ba 

nopH,ll;Ka rrpeB~waeT 3HaqeHHe 6 ma.x 8HOl.l81ll>HO.il: BTOPlil'lHOM SJI6KTPOH­

HO.il: 3M.lilC CHMl ,l!JIH O;J;li!HOqH~X qacTlfU. ilplil STOM IlJieHKa li!MeJia TOJll!llillIY 
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tcero 100 MK H nnoTHOCT:& 2% OT Hopuar.bHO~. STa oco6eHHOCT:& HM0-

., dolll>moe ~rnaqexHe c TO'!KK apeHWI np.1n1eHeHIDI YB38 .lVIH .n;e'l'eKTH­

po11aBW1 118CTHU. 

~ccnOAOB&JUJe ynpa1111JeJCo~ BTOPWIHOI axeKTpOHHO~ aMHCCHH npH 

UJ>OX0~8HHH KBK ny11Ka 3Jl0KTPOHOB c SHeprHe~ 50 M3B, T8K H O,lJ;H­

HOlllililX s~eKTpoHOB c aHeprHe« (0,7 + 2,0 ) MaB noKasano, llTO sa­

BHOHMOCT:& 6 OT noTeHuHana ceTKH Ve (Bon:&T-SMHCCHOHHaa xa­

paxTepHCTHKa) HM60T TPlll o6JiaCTlll, OTJIHllB~lllfl8CH XBpaKTepoM 3TOK 

SSBHCliMOC TH• 

IlepBaH - oClJISCT:& CJiaeiok! 38HCHMOCTH 6 OT \} c (MSJil:ie 3H8116-

PJJ Ve ) • B aTo~ oeixacTH mleeT uecTO 11HH8£tHI:il pocT 6 npH 

1Jl0JIHll0HHH v<;- 0 BTop1r1qaaH SM!llCCl/IH o6ycnOBJieHa BblC8Cl:iB8HM6M 

6 -3JI0KTPOHOB HS CJIOH AHSJI0KTPHKA 6~3 88M0THOro pa8MHOZ6HHH. 

BTopaH - o6nacT:& ywepeHHoit saB1r1c1uwcT111 6 OT Ve ( cpe.n;H1r1e 

8]CaqeHHH Ve ). B aTott o6nacTH BOJibT-SUBCCHOHHott xapaKTepHCTH­

X" H86111l)t86TCH Clonee CHJI:&HBH 38BHCHMOCTb 6 OT Ye • 3A6C!o HU8-

9T U6CTO npouecc pa3MHOX8HHH BTOpHlllWX 3JI0KTPOHOB, yoKOpeHHHX 

8JI8KTPHlj6CKI.Ul noxeu, B nopax ,ll;H3JI0KTPHKa, HO c HeCiOJibIDHM KOsifl~H­

UH0H"rOM pa5YHOll81UtHo 

TpeT:&H - o6xacT!. CHJI!oHOt! saBTl!CHMOCTH 6 OT Ve (Clon1>mHe 

SHSllBHHH V.::. ) • B STOt! o6nacTH aa6n~aeTCH ol:leH:E. xpyTo~ pocT 

KOa\[llP!.iUM6HTa BTOpHqBoi! S.ll6KTpOBHOll :nrncmrn rrpH YJ!BJH14BHHH Ve • 
Ha 8TOK yqacTKe BO.Jll>T - SllHCCHOHHO~ xapaKTep!.iCTTl!KTI! HM06T MBCTO 

CHJll>H06 pa8MB~HH8 BTOPB11HHX 3.ll6KTpoHOB B cnoe ,lJ;H3.ll6RTpHKa, 

ycKOJ:'eHHHX aneKTpHqecKIDl nonew. 

HcCJI6AOB8l!'.RIJ noKasanH, 11To I) BO Bcex oClnacTHX Bon1>T-SMHCCHOH· 

uoft xapaK!SpiD~HKM B8XHqHHS 16 npz 0611Yqeiw.Tll nyqKQU S.llBKTpOHOB 
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<5oxee 11eK Ha rropn~oK ueB1>me BeJIHqrum ·6 npH o6nyqeHHH o.n;HHoq­

HHIDI 8X8K!poH&llll ; 2) B ~eJIOK BOX»T-8lil!OOKOHH8H xapaKTepHC!HlC8 

npa o6JIY11eHHH nyqKou pacnonozeaa B o6xaoTH &HaqTl!Te.m:.Ho uen»wHx 

~ i 

IlepBHl 8~4}eKT o6~HCHH0TCH o6pa80ll8BH9K CiO.llamoro IlO.llOZH'fEIJI:&BO­

ro 06~e1moro 38pH~a B cnoe ,lJ;H3.ll6KTpHK8 rrpTI! npOXOa.1t6HHH IlYQK8 

1l8CTH~. IlO.llOZHTenl>H~e HOHN, oeipaSOB8HHlil6 BC.ll6ACTBTl!a HOHH8SIUUt 

JIJIX.fillTCH ~eHTpalUI peKOM6TllH8UHH ,lJ;.llH 0 - 3.ll8KTPOHOB, o6pa30B8H­

BHX B cnoe ,lJ;HSH6RTPHRa, I103TOMY SHaqHT8JII.HO no~aBJIHllT BTOPHljlfYD 

8IDICCHE • 

BTopoit aqxpeKT - s¢.irpeKT o~nra :ao.nT-BDCCHo;;::c~ xapaKTepzo­

T•KH B o6nacTJ. KSJILIX Ve npH 06ny11eHHH nyqKOM 06~HcWJeTCH cxe­

AJlllltlUl o6pasow. YnpaBnH1>J11811 ceTKa HKeeT HqeitKM c pasuepao 

400 x 400 M~ ' a paCCTOHHH6 &TOI CBTKTI! ~o no~nOZKH SMHTTepa paB-

BO ~ IOO u , T.e. B oe511acTH s11ee1 ceTKTI! sneKTp1&qecKoe 11~.f 

c•JU.HO ocna6neHO H ;ltIDi ,ltOCTJ.1ZeHWI .1tOCT8TOllHOro 3H81l8HllH B8npl''!"' 

Z9BliOCTH aneKTpHqecxoro llOml Heoaxo,1tKMO Ha C6TKY ll0,1t8B8T!o 6onea 

BHOOKoe SHaqeHKe I10T6HUH8Xa, qeg ll cxyqae HCll0.ll!o30B8HHH CIUIOllllO­

ro S.ll6KTP0.1t8o B cnyqae ze o6nyqeHBJI IIYqKOK, BC116,ll;C!ll~8 BTOpiNHo.I 

~OKTPOHHO~ SMKCOHK HS llOB6pxHOC!BOrO ClIOH .n;HSJI0KTPHK8, 8!8 no­

»epXHOCTI> B oC5naCTH Hll68X ceTKH 88PHZ89TCH Il01IOllKTen:E.HLIM sapa­

,JtOll ' K llOSTOUY sneHpHll6CKOe none B cnoe .1tH3.ll61CTJlHK8 '"ll!lp8llHJOl8-

l!Cfi, TO 6CT!o ~eK!HBH8S BeJlllqHH8 8JI6KTPH1l0CKOrO IlOmI B o6JIBC!B 

SQ68K C6TKH B CXYlJ86 OC51IYlJ8HllJI IIY11K01l 6on:&me, qeu ll C.llYlJ86 oCl1fYr 

•eBJlft 0,1tHHOqHWIH snexTpoB81lH. 

AHam1s ;ztaHHwc no aBouan:&HoA BTOPHllHO~ sneKTpoaaoA a1UicOHH a 

lJip8B~8KOI BTOpHqHo« sneK!pOHHoi SIDlCCKH noxasan, qTo paaHHqa 
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B ~HaMqecKMX npoueccax @opMHPOB8HMff BTOpMqaol1 3MHCCHH B 3THX 

cnyqanx TaK~e o6yCJIOBJieHa H8JIH4HeM o6~eMHblX 38pff~OB B ~Ka:a:eKTpH­

Ke npM ABSa • 3TOT aaPff~ o6pa3VeTcH npH npe~apKTeJibHOM npocTpe­

JIHBaHHH 3MHTTepa ny4KOM a.neKTPOHOB 'A1IH aapfi~KH ero noBepXHOCTH 

Il01IOXHT61IbHWM aapH~OM. ilOHOXHTeJibHHe HOHhl BllYTPH CJIOH ~H3H6RTPH­

K8 HMe~T oqeHL M81IYD CKOpOCTb ~peMwa, H ~axe noc.ne npeKp8J116HIDi 

0611yqemrn: OHH 'AOHrO . OCT8~TCff BHYTPH CHOff K ce . 
TaRHM o6paaou, H&-3a npHCYTCTBHff 6onbmoro o6~ewHoro no.no~­

Te.nbHoro aap~a B c.noe ~H31!6KTPHK8 B M3B6CTHHX pa60T8X Ha6.nIO.ZJ;a­

.nacb 3HaqHT61ll>HO 6onee c.na6aH BTOpHqH8fi 31leKTPOHH8B3W'ICCHH, qeu 

B HallleM ceyqae. 

0THOmeHMe 4MCH8 c.nyqaeB, KOr~a 31.rnTTMpyeTCft O~HH H 60Jibllle 

BTOpHqHblX 31!6KTpOHOB, K no.nHOMY · qMcny npOXO'AH~HX qepea 3MHTTep 

qacTM~, T.e. a@@eKTMBHOCTb perHCTpaUHM nepBHqHOH qacTHnH 7 
BHaqane JIHHel1Ho pacTeT c pocTOM Ve , a aaTeM BblXO'AHT Ha nnaTo. 

06.naCTb mrnel1Horo pocTa ~ COOTBeTCTBY6T 06.naCTH HMHeliHOH saBH­

CHMOCTH 6 OT Ve Ha B01IDT-3MMCCHOHHOM xapaKTepHCTHKe. !.laKcH­

Ma.nLHoe 3HaqeHH6 ~ paBHO ""' 0,65 • TaKoe orpaHHqeHHe 7 
npoHCXO'AHT H&-38 Toro, 4TO HCilOHb3Y6MRe HSMH ynpaBHHDll!He C6TKH, 

qepea ff46HKH KOTOPOH BblXO~ffT 31IeKTpOHH, HM6HH npo3paqHOCTb 65% • 

Il03TOMY M8RCHM81IbHOe 3HaqeHHe ~ TBKJEe paBHO 0,65 • 

JAcc.nMoBaHHe YBSS 'A1lff IIJleHKH Kee TOJI111HHol1 200 MK c n:a:oT -

HOCTD~ 2% OT HOpKaJD>HOH noKaaa.no,qTO BOJD>~3WfCCHOHH8ff xapaKTe­

PHCTHKa HMeeT TSKO~ lE6 BH'A, qTo M B · npeAWJlV~X C1IY48HX, HO 6 
B nepBOH ee 06.naCTJA . np11 0'AHH8KOBblX 3H84eHHffX HanpaXeHHOCTl1 

31.l6KTpH46CROrO IlOJIH B c.noe K. Ce 60Hblll6, qeM ~Hff Il1IEiHKl1 C TO~­

HOH 100 .MR. IA ~8.BJAHHHe npoueccH JiaqHHa.IOTCR npK 6o~ee BHCOKRX 

no.mr.x. - 24 -

::Jrpi!-eKTl1BHOCT:b perlACTpaUHH nepBHqHoi:t qaCTIAIUi 7. B 3TO!.I CJiy­

qae TCiKJKe BHa4aJie pacTeT c pocToM Ve 11 aa ypoBae 0,65 BhIXO;llHT 

Ha IlJWTO' 0,1lH81<0 npH O~JAHa KOBWC 3H846Hl1HX HanpHJreHHOCTH 3JieKTp1!­

qecxoro IIOJIB B o6n:acTH pocTa ~ ;llmI 6oJiee TOJICTOH rnremrn 60n:bme, 

qeM TOHKOH. .r ... 
B~T-sMvicc110HHhle xapaKTep11cTmu11 noKa3hlllaJOT, qTo npouecc1:i1 , 

rrpoHCX0.1lfl~~e B 3MHTTepe, no,1lo6Hhl rrpoueccy raaoBoro paapfl'Aa: -

a.neK~pOHhl, o6pa30B8HHhle rrepBHqHOH qacTHUeii ;llBIAJltYTCH B 3JI~KTp11qec­

KOM noJie K rroBepXHOCTH rrneHKH, 11 6C1IH 3JieKTPH46CKOe rro1.1e ,1l0CT8-

T04HO .1lIDI Toro, 4T06hl fta ~nwae cBo6o'AHoro npo6era 3JieKTpoR rrpH06-

pe11 HYlltHVID ;llJ!fl l10Hl138IU1H STOMOB 3Hepr1.1~. TO rrpOHCXO;llKT BHyTpeHaee 

ycH1.1e1U1e. B o6JiacTH 6oJiblllHX rroneii , rro,1lo6ao raaoBOMY paapa;icr , 

rrpOHCX0,1ll1T 1!8BHH006paaHb!H rrpouecc pa3MHOJlt6HHfl BTOpHqHhlx 31!6KTpO-

HOB. 

Cne;llyH TaK01i1:y u.exalUlaMY H C4HTaH, qTo yc'.rne1U1e rrpo11cxo,1lHT no 

88KOHY e c:J..x (r~e x -rryTI> BTOpHqHhlX 31!6KTpOHOB' rX - nepBW1 

KO~HUM6HT TayceH.zta ) MOJ!tHO orrpe'AellHTl> ;llJIHHY CB060'AHOro npo6era 

3JI6KTPOHOB B cxoe ,1lH3Jl6KTPHKa. BhlqHC1.l6HHOe 3H846HH6 CB060.ztHOro 

npo6era 3118 JCTPOHOll np11 IlJ!OTHOCTIA IlJieHOK K ce 2% OT HOPll81Il>HOi:t ' 

H638BIACID40 OT Toro, 0611yqa11ac:o Wie~a nyqK()M anexT.pOHOll HJIH O~H­

H04Hbllm 31!6.KTpOHaMH, paBHO Le "'I, 7 • ro-4 Cll • Tau11 o6paaoll • 

npocTp9HCTB6Hlililt Il01.!0l?WT6Xl>HW1 aapa~ c.na6o llJIHH6T HS 'AJIHHY CBO~ 

60.ztHoro npo6era BTOpH4J:WX aneKTpOHOB, B TO Bpe1U1, xor~a ero BID!fi­

HHe Ha BeJIHqHHY KOa¢J~HitH6HTa BTOPHtUIOi SBeK'lpOHHOi .aJOtCCHH oqeHb 

CHn:oaoe. Taxo~ peay.nbTaT noKaablllaeT, qTo ycxopeaHe a~eKTpOHOB 

B OCHOBHOM npOHCXO~HT B nopax ~HaneKTPHKa, H IlOSTOlly ~JlHHB CB0-

60.ztHoro npo6era onpe~enaeTCfl paa11epa:im nop. Tax KaK o6paaoBaH.He 
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aneKTPOHOB npOHCXO'AHT Ha CTeHK8X nop, TO KOaqxpH~HeHT BTOpHqHol1 

8MHCCHJII 6 CHJll>HO aa:BJIICHT OT K011HQ6CTBa nonoXHTenhHblX HOHOB B 

'AHaneKTPHKe. 

Hccne'AOEAHHCh TaKlle pacnpe'AeneHHq qgc;na 8MHTTHpOB8HHblX HS 

cnon Kee anexTpoHo:e npw rrpoxoQeHHH Kallt,1(oJ.1 OT'A611hHoii qacT.KLU:l, 

T.e. :eepOHTHOCTD 06Hapy&eHHH 'AaHHoro 3HaqeHHH <S 'AHH Kall,ll;O.lt 

qacTHUH npH paaHblX noTeHUHanax Ha cerKe. Ha6nm'AaercH aHaqHTeJI:D­

Hoe ymHpeHHe arHX pacnpe'AeneHRlt npH yBenJ11qeHHH V , r.e. c 

pocTou Ve YBeJIHqH:eaeTcH 'AOllll cnyqae:e c allHccHe.11 6onLmoro qgcna 

aneKTPOHOB. BOHLIJ!He !J.>nyKTY8IUn'I 0 »WSBSHbl T6M, qTO no BceM 

TOH~He cnoH 'AH3116KTpmca HU86T uecTO KSK o6paao:eaHHe 8 - aneK­

TPOHOB OT nepBHqHo.lt Q8CTJII!Uil, T8K H pa8UHOZeHHe 3THX aneKTpOHOB, 

npHqeu ' T.K. ycaneHHe B nneHKe 'AH3116KTPHK8 npOHCXO'AHT no 38KOHY 

ri.d...J< ' 6 - aneKTpOHhl, o6pa30B8HHNe B HaqanhH0.11 qaCTJI 8MHTTe­

pa, pa3UHOJl8filTCH 3HaqwTeHDH0 6onLme • qey 6 -aneKTPOHH, o6pa-

80B8Hlil>le y no:eepXHOCTH 31lHTTepa H COOTBeTCTBeHHO no;nyqaeTCH 6onh­

mott paa6poc 6 . Kpoue aroro) qinyKTya~H.14 :s 6 :eoaHHKSET :ecne.zt 

CTBHe iJ.>nyKryawrn o6paao:eaHHH 111 norJ10111eHHH aneKTPOHOB :a Kee 

Pacnpe'AeneHHH qffcna aMHTTHpo:eaHHblX B rpynne aneKTpOHOB npH 

O'AHHaKOBhlX 3HaqeHJIIHX HallpHEeHHOCTH aneKTpHqecKoro llOJIH :a cnyqae 

nneBKH ronoumoJ.1 200 UK 6onee lllHpaKHe, qeM :a cnyqae rmeHKil rox­

IJ!BHO.lt IOO lllC. 

HccnS'AO:SaHHe :epeMeHHHX xapaxTepHCTHK YBaa noKaaano, qro nepe'A­

Hfili . lf>pOHT lJ!OpW1poB8HJIIH YB99 3HaqHT6JILHO ueHLme I0-8 CSK, 8 

'AnHTe.11J>HOCTb ~ 3.Io-8 CSK BO BCex Tpex o6naCTHX BOJI])T-SllKCCH­

OHHO~ xapaKTSpHCTHKH. 
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BoIII>moe 3HaqeHHS KOaqilJlHUHeHTa BTOpHqHQ~ 8MHCCHH 6 H ynpa:e­

nHelll:id! xapixrep YB99 noa:eonamT Ha'AeHTLCfi, qTo aTO! aqxpeKT MOJEeT 

6UTL HCUOnhSOBaH 'Anfi 'AeTeKTHPOBaHHH qaCTH~, XOTff OKOHqaTenLHbdt 

OTB6T Ha 9TOT :eonpoc MOX6T 6~TL 'ASH nocns 6onee 'A6TanLHOrO HCcne­

~OBSHHH 9TOro HBH6HHH, K8K HBITpHMep, Hccne~oBaHHe aHepreTHqecKoro 

crreKTpa BTOpHqJ:lblX 3116KTPOHOB. 

c TQqKH apeHHff HCITOHh30BaHHH aToro HBH6HHH B 'A6TeKTOpax qac­

THU cne'JI.YeT OTMSTHTL, qTo cornacHo pa6oTe r.r.BaxmHHa H r.M.raps-

6aHa ITPH npHCYTCTBHH B cnoe ,lVl8H6KTPHKa CHHhHOro sneKTpHqecKoro 

nona, 'ABXe np111 60XhillHX TO~IIIHHax, OXl'!'AaeTCH JIOrapHlJ!UHqecKoe B03-

pacTaHHe 6 c yBenHqeHH6M aHeprlllH ·YHbTpapenHTJIIBHCTCID!X qacTH~' 

T.e. 3TJII 'AeTeKTOPH 6y'JI.YT qyBCTBHT6n:&Hli H K aHeprHH qaCTHU B 06-

naCTJII c:eepXB~COKHX aHeprfili. 

IlpOCTB~lllDlH ~6T6KTOp81lH C HCil0n:&30BaHHeM YB39 MOE6T HBHTbCff 

CHCT8U8, COCTOffl!IBfi HS 8KHTTepa H aneKTpOHHOrO yKHOXHT6Hff, HJlll 

3MHTTepa ft ~OKYCHpym~el CJIICT8Uhl aXSKTpoOilTHqscKoro npeo6paao:eare-

11H c JIEUHH6CU81!THiilll aKpaHOU [22, 2.3] • 

"8T6pHllXli 'AHCCBPTaUHH H80;ztBOKpaTHO ~OKJIB'AblllaIDICL HS Me:l,llyHa­

po~ KOHlJ!epe~HHX , Ha ceccHHX AH CCCP , H Clwllll orry6nHKOBaHlil 

:a pa6orax [I - 2 -:.J 
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