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Asrope<PepaT paaocnaa "1'F " ~ 1984 ro~ 

Ylleawa ce!tperapL · ~ 
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OH!WI XAPAKT.fu?HC'lliKA PABOTII 

AlrryaJII.Jiocn Taw~ CnexTpOcKCi~ ·'a.luioHoB lU'pB.eT ~ · :Pam. . , . 
B BOnpocax CHCT9MaTKKH 8.119M9HT8pHHX 'mCTmt, BWlCH9HHJl HX BHJ'l'p9HHero 
C'l'poeHHJI, 'a Tarate qx,pMH:poBa.IIID~ :a paswTwi•.ilpe.u;cTaB.liemrlt o npRpo.u;e HX 
Baam.ao.u;eicTBw!. •· · · · ·, 

Bee H3BecTiUl9 a,llJ)OHH no.u;pa3,11;6JISDJTC.!I Ha ,ll;Ba .KJiac.ca: M930Hll .H,6a-:­
p.HOH!l, . KOTOpbie B. Pawtax Ha.HBHOH . KBapKOBOH · MO,ll;9Jlli. MOryT 6HT:b pac-
. CMO'l'p9H!l, . COOTB9TCTB9HHO, KaK c:a53aHHoe COCTO.!IHlf9. KBapKa. If . aHTmcBaP-:-

\ Ka ( ~ v K ci!Hswmoe cocromme Tpex KBapKOii ( q, 1 :q;). K pe30HaHCaM . ' 
· 06WIHO OTHOC.!ITC.!I B036~9HH!l9,COCTO.!IHHJ1 STHX ClfCT9M, KOTOpHe B KOHe'l:.:.. 

HOM C'lSTe .pacna,n;amTC.!I n;o' IcaHWiaM CWHOro B3aHMO.ll;9iCTBlf.!l~ mRPlfHH, :writ . 
• BepO.!ITHOCTH. pacwW:i p930HaHCOB, o6yCJioBJiemi <J]asOBHM o6LeMOM H HMeiOT ' 

xapaxTepHile BeJllfliWIH, ~ooTBeTC~BYDJtHe' BpeMea:a lli:.HaHH ..:.ro-2~ 1 
c. c po-

\ .:.. c. TOM .Mac. CH.· .. · p930HaH. COB YB9Jlli'l:HBa. . • eTc . .!1 qaaoBHi. 06'I>eM If; CJie~OMTem.H. 0, . ' - .. 

··,f 

ix nnqnma.·· · · · · .• · 

: CoBpeMeHHHe TeopeTH'lecK.He npe.u;cTaBJieHHJI o · KBapxoooit ripRpo.u;e 
' - "· . . - "j," <".: " ..• 

'mCTE.:q He llpOTHBOpe'l:aT CYJI{9CTBOB81UW TaK .Ha3HBa9MlllC MYJll>TlfltBapKOBHX 
cocToJI!ilfi: MasoHoB; cocTosmtHX lf3· ,ll;Byx KBapxoB H ,ll;ByX aHTlfltBaPKClB 
{)~~p; 6apHoaoB, ,cocroRIIIHX Ha 'l:erlipex KBapKoB H 9~oro ruiTHKB8.pxa" 
(~ 11'\- 'i{:); ,ll;H6ap.HOHOB ('\. '\-) ~~q). .If .JUl• ~T9HClfBHH9 8KCll9pHM9HTBJWIHe 
HCCJIEl,ItOBaHH.!I no 'UOHCJtY 'TaKHX COCTO.!IHHi B9.u;yTC.!I\.Ha BC9X xpynaeinmx . 
ycxopHTeJI.!IX Mapa~ Kax noxasaiio B p~e: Teop~TH'l:ecm Pa60T; · 0~ Ha : . 
oo~M<WiHx npOSIB1Iead MYnftima:piioBHX. cocToR:im:lt MOllteT 6HT:r:. HX. aHoMBJ:a;.;. 
Ha.!l yaocT:r:.. · · · · · · -· . 

1 
• · · • • • • • \ • • • • ' • · .. 

K HaCTomJt&My BpeM9HH saper.HC'l'puPoBaH ·pJJ.It\YaKHx p930HEWCaHx CO.;_ 
cTo.!IHHi, xoTopue MoryT 6HT:b HHTepnpeTRpOBaHH · xax yxasalwt ·aa ooaMOX.::. 

• . ' • ,•_ . I_ r ···_ .• ·, • 

.. Hli9 yY.io.TlfltBapKOBH9 COCTO.!IHHJl~ 0.u;HaKO Cxy.ltOCTlt' 8KCU9pli!M9HTWII>HOI HH-

. qx,J:M8.ItHH· B. aToll O~CTH He noaBOJllieT HH liB,ll;EWIO YCTaHOBRTb CYJqec~ 
BaHHe TaKwc · cocToirlmi, HH. cE:cTewiTHaRpoS!in mwt9JJitllec.~~·· pesym.TaTH. · ·. 
·llp~anbHO BSzHOi·3~~eit .!IBJI.!I9TC.!I llOHCK HOBHX CT8THCTH'l9CKH o6ec­
ne'leHHHX yaiGIX p~30HaHCHHX. COCTO.!IHHi, HCCJI9,ll;OBaHHe U xapaxTepHCM . 

· H Mei:a.HE:aMa iDe pOl!,ll;eim.!l., · · · · ·. -.... · · 
. . . I . 

·~ 

', ·, l 
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ilMJ,!} pa60TH HBJ!H8TC.Ii nORCit YSKOl'O : 6apHOHHOro . COCTOsH:asi:. B CRCT8M8 
, L. -(1385)~, poli.Il;eHHOro B npoztecce BSrutMo.iteicTBWI HeiTPOHOB c aHepr:aet 

oKci.no 40 raB c H,lij)aMK yrJiepo~. ,· , . 

HoooaHa pa6oTHi BnepBaa· B c:acTeMe .E~(I385)Kr np:a -MB.~de oKOJio 
1960 MaB/c2 aaparHCT}>RpOBBHO yaKoe peSOHaHCH08 COCTOHHRe, RCCJ!e~o-
BBHH ero xapaxTep:acTmm R MeXaD~ poir.n;eHIISt'3-5/. · · · · ·· , 

' ; 

. !Lay;IHM- 3Ha'!HMOCT:& R IIpal5TIDl8CKAA neHHQCT:& Pa00TH COCTOHT 'B TOM, 
-~ . 

'lTOi 
L,. . ·. .. . , .·. ' 

. ..;,. o6HapYJjteH peaommc - MH)lil:rtaT, B ll.liTRKBapKOBOe. COC'l'Omllle, TaM/ 
c8Mw.t pacuWpeH KJiaCC · R~B8CTHHX 6apRo~· COCTOsnum~2-5/; , . . . 

~.n~eHHHe peayJI:&TaTa·o~·:acn9Jl:&SOBBHH B ~eopeTR'lecKHi pa6o­
Tax c"zteJI:&D CRCTeMB.TK38ItRR aAPOHHHX COCTOJiHRi; 

~ / aitcnepRMeHTa1l:&HHe ~e 06 · .. STOM peSOHaHCe MOI'YT OHT:& · KCllOJI:&...:. 
ao:Ba.lm .wui·TeopeTR'lecKRX pactJeToB:a o6o6JQe:a:d c IteJI:&D g)op.n!po:saH:a.a: 
:a paaooT:Wr · Mo~eJiei !wyTPeHHEiro c'lpOeHRH . aneMeHT'I:lpm 'laCTRit; 

, . · - npe.itcK8aaHo CYJileCTBo:sa.H:ae n.a:TRKBapitOooro 6ap:aoHHoro. cocTo.liHR.Ii ·· 
'co Ciq>liTNM KOOHTOBNM tiRCJIOM o>mpoBaH:ae ( H t c c ) ; . ' ' . . 

, - coa,ItaH KOMwreKC MB.T~TR'l8CmiX IIpOrpaMM R paapa6oTWt anropRTM ' 
OIIp~eJiaHWI. T~8CTB8HHOCTR T}>8KOB, KCnOJl:&SyaMble IIpR aHaJmae m$>p~ 
MaitRR_, aap~r~ICTPHPOBaHHoii -~ paccMo-rpemmi axcnepRMeHTax~ a~ rq)o;.. 
rpaMMH npHMaHHIOTCH COTPY.ztmr'i8CTBOM EHG-2, TaKllte np:a aHan:aae ~.· : 

, llOJiy'leHHHX B axc .. riepRMeHAax . no 'llOKCJCY R KCCJ!e~o:aamw a,J1JlOHHOr9. lJ?ir.D;S- . 
. HR.Ii O'lapOBaHHiiX llaCTHit"I-3,5/. I. ' ' . 
·; . - t . \ ' 

- BCH OOBOJCYUHOCT:& nOJIY'leHHHX peayJI:&TaToB :acn~ayeTc.a: np:a nna..;,. ,.. ; . . . \ 

HRpoBaHRH uoBm: axcnepRMeHTOB no noRCKY :a :acCJie~oBWmll ya:mx peso..: 
HaucoB Kait ua ycitOpHTeJie Y-70, Tax H Ha. ycKOpRTeJI:&Ho-Haxo!mTeJII>HOM 
KOMUX~Kce (YHK) (CepriyxOB). , . . 

.Ano26amm pa60TH R rr.v6Jnusaw. PeayJI:&TaTH, oome,I{DIJ4e B ~ccepTa-
' ItHD; 06CYJE,Il;BJ!KC:& Ha iiay'<nmx CeMRHapaX JlaOopaTOpmt BHCOKRX SHepritit , 
OO'!>e~eHHoro JmCTRTYTa JJ.lt8PHHX HCCJl~oBaHmt t owm I1Pe~CTaBJ18HH I Ha 

Mex,eyHapo~e ItOl@ePSHitW! B ToiGIO' (I978r.), Ma~coHe, (1980 r.), 
IIap~e (1982 · r ~) , ~eHH B pannopTepcltd ~OKJia,Jt Ha MeJI,llYHapo~oi 
KOBl:f!epaHitRH no : ~aRKe BHCoKRX aHeprd · B EpaitTOHe ( 1983 r:) ; ~cilt1la-· 
~C:& Ha ceccRJIX Alta,It~ HaYR, CCCP B Mocne (IS'78, 1979;-
1983 1'1'.), B'llpoTBJmo (1980 r.), Ha Melll,eyHapo~oM cewmape "K:sapu-
82" B Cyxy~m, a Taiate Ha COBOOIBRTI!IJX no axcnepmteHTBiol. Ha ycTaHOBxax 
BHC. . ' / / I 

OcHomme peayJ!I>TaTH ~ccepTBitJDl BSJ!<maHH .B Ds_.n ny6.zrmrmzyua:. 
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. C0)4EPJKAilliE PAIDTH 

Bo BBaneiDm no,t{qepiCRBaeTCSi · axTf"an:&H'oc.T:& noHcM ysKRX peaoHaHc­
HHX: cocTc;>HHRi. Cii>OI>MIJ!ll:poBBHH oc:HoBHaii IteJI:& HCCJie~oBaHRH :a nOJI~eHRH, 
:BimeceHHHe Ha 3aJqRTY ~ · 

. . . \ . . . 
B nepwii rJiaBe. paccMO-rpeHH npozteccu ~~oHHoi ,JtRccoitRaitKH 

Kait B03MolltHHit · MaxaHRSM pollt.D;emt.a: ·yam 1 pesoHaBcoB. Iloxaaauo, · 'ITo xa.;;. , 
paKTSpHHe .OCo08HHOCTH STHX npoztecCOB DpH BHCOKRX SH8pl'HHX odyCJI~ 
JJlll3am 6JraroiiplU!me YCJIOBR.Ii . llOHCKa ySKRX pe30HaHCHHx COCTOJiHWt •. 
0npe~eJIH9TC.Ii. K OOoCHOBimaeTC.Ii OCHOBHM 3~'la ,)liiCCepTSitHK: llOHCit . 
ya:rulro. 6apKOHHOl'O paSOHaHCa (YliP), pOJi!,JteHHOl'O · B npoztecce. ~OR­
Hoi JtHCCO~ (.IUl) HOOTPOHOB ~ cxcor9My ~--(1385)~. llpeA7Ull'aeTc.a: 
':acCJie~oooT:& npoztecc; . . · · ' 

' . t\ + tJ ~L:-(I3a5)~ + N '· . A 

. (I),· 

B KoTOpoM ~-(!385) .H ~ p~CH B 'o6JraCTR IPpal'MeHTB.UIDI H8HTpoHa. 
. ·PaCCMOTpeHH H8KOTOpHe TWIR"'!HH9 XapaKTepHcTHK"il npozteCCOB M , 
. . . . . . . ' . I . . . . , , . . . 

HYIUlOHOB, noaBOJUIDIIHe Bli.IteJIRT:& :acCJie,eyeMIDi npoztecc. B xo~e rrepBOl· 
. l'JlaBH paCCMO'rpeHa,KRHel'&iTRM YliP, .~eHHOl'O .B npoztecce, (I) •. BBe~eHH 
.. ocuoBHHe xapaxTepzcTww: npoztecca, · xoTopHe. MoryT OaT:& oui>e.iteJieiiu .. npH · 
·ruiWm:ae';JimqK>~. aaper:acTpll:pc>Ba.HHoi B aKCrrepRMeliTe. · ~·- ; ', 

. · ~' BToPoi r~ ~c~oTpeHH B~~o~H rro~TaHomm :aKcrrepRMeHTOB . 
:. rlo, noHCKY YEP, pOll,ll;eHHOI'O B nPOztecce (I). QllopM,YJ!RpOBaHH OCHOBHH8 
. ·Tpeoo:Brum.a:, npe~JiBJ!.IieMbie K. ycTaHOBKaM K ny'IMM. . 

.. . .. 'i 3KcnepRM8HTI:l, nOJIOJKeHHHe B OCHOBY' 

0.8r. · 

~ 
~ 0.6 : " ... 
~ 0.4 
• !, 0.2 

~· 0 ~ ' oiJ':'":-'-:"~~~~__.' ~ 

I P; rJB/c 

. :ltamioi pa60TH, Owm:·npoBe~eHH B ny'lKe 
. HeiorPQHOB KaH~a- 4H cepnyXOBCKol'O yc~ 
KOpKTeJI.Ii Y-70., l1MnyJ!LcHHi Cll8KTP ny'lM 

HaiTpOHOB' RMeeT cpa~ SHepl'Hil OKOJIO .. 
40 raB •• (pzc. I) ; . ' 

, ..- ., 3KcnepRM9HTli CJWIR Ba'laTH B 'l975•r., 
• c' noMOoi:&m 'Cll8KorPOMeTpa. :mc.;:i/II,cxeMB. 

. . . . . . . . KOTOpol'O npRBe~emi Ha pHC. 2. 0CHOBHI:lMR 
PRe. ' I .. HMnyJI:&CHIDi cneK-rp SJ!eM8HTaMa cneKTPoM8Tpa ·. HBJlaJII4C:&; CII8KTpO:... 
HeiTpoHOB. . . , . . . 

. . \ , .. ' . . M8'rpH'I9CitRi Mal'HilT {M) , CII-40 H ~oop-
,li;WW.'rRli~·.HCKpolme MMepw SCI-24, acnOJI:&soBa.Bumec.a: ~- perxcorpaitHR : 
TpaeKTOpd· BTOpR'lHmt 'aapsmeHHm: ~CTRit, pol!Ute!mlix np:a BSazMo~eic~ . 
miH llfma,aeiTPoHOB C yrJiepo~ol meH:&ID (T) TOJIIQJmOi 6 r/c~. AnJi 
a8.nrcK3:'ycTaHOW -rpe6oBanoc:& cp~aTHBBHRe ro~OCitOUR'lacitHX·ci(HH.::. 

, . '.··..,_,· . ..;It··-. '·'',··, · ·· __ . ·- · . 

'. TMium;ROHHHx. C':I~.T'IRK?B F 1 t G i . R G ll t . COOTBeTCTBYJlll88 Jl01'RK8 npo-
xo~eHRH. 'lepea :YCTaHoBey· He _MeHee Tpax··aapm~eHHHX :qac~. An.a: onpe­
~eJieuwi ·:m.reucmmoc.Xa IieATpommro ~ ·npRMeH&Ilc.a: Heit-rpoHHHit Mo­
HIITOP (Mi-l). •CneKTpoM8'rp pa6oTan Ha,JIRHRK CBHSK C 31M B3CM-3M, KO- . 
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~--__:_ ____ --'-_ ___:.__:_ ____ ,·:· o:i:opag ocYJqecTB11&1Ul. KoH:Tilo.n~> 

. pa60TH CII9KorPoM9Tpa, a TaKllt9 
IIpMBM H HaKOIJJiemte m$)pMal@I. 

. Alm. IIp0,1tOJillt9HWI · 3THX · !IC-

X. 

Tk1MJ-t±=iU A_ 111 fitK'! ~~~i I CJie.Ito:samnl:·Ha 6~ea BlicoKOM · 
r=mmm~ --n II · · 1117 ·. · aKcrrapm&eHTaJlloHOM ;ypoBHe / . 

B I978 r. 6wi COS~ CIIElKTpOM6Tp .. 
; :EMG-2/5/ ,CX9Ma KOTOpO~O rrPH:._· · 

CII6KTpOM9Tpa BXO~·TOT ~a 
'MB.rimT · (M). 3apmtamrua · 'lffiCTH-.. . . . ' 

L---~_:_---~~-~~~~~~,~ perHCTpiipOBanHCl> C IIOMO~D 

PRe. 2. Cx6Ma cneKTpOMOorPa mc.;..r 
R. · TOIIOJIOrWI . THIIRtiHOrO saperHCTpR-
poBaHHOrO C06HTWI (i),. . -~ ·: 

; ' • - ,.i 

·2-KOOp,ItWW.THHX IIpOIIOprtHOHaJID-. 
Hux KaMep~(PC I-II), KOTOpHa, 

,. · KP.<?Me Toro , .. Hcrrom.so:saJrirc:r, ;q,JIJI .. 

s'auyc!ta: ~CTaHoBiw:. ,IW,!: 3any'cKa · 
ycTaHOBKH' ucrrOm.soBaimc:r, . TaKllta CHI'HaJIU · OT CI.tmiTKILliRizyiOHHoro · _c'laT'IDKa 
aHTHCOBIIll,1tEllnm A- i ·ro,ItOCKOIIR'lecruix c~T~ommx: ctreT"'RltoB HI. ! 

JiorRKa sanycKa crra:KTpoMaTpa :EMC-:-2 · cooTBeTCTBo:BaJia IIpOXC»K,ll;emm -.lapes 
'. Hero. He MeHee 'treTtijleX saproKemWX .qacT~. llHTBHCHBHOCT:b HOliTpOHHOro 
~ KOHTpOJIHpOBaJiacl> HeliTpoiuWM Mo!fiiTopoM .M" ~ KoHTpOJ!l> pa6oTH · •. 
CII9KTpOM9Tpa,' IIpHOM. H. HaKOWieime imqlopMaqW~. ocyiqecTBJIJWlCL c. IIOMOIIli>lO ••· 
::nit EC-I04o. · · · · · · 

"' .·,..... ·'' 
J 

_n '.'t·'J i·· . A .. 

\. i. B .aTo~ ~~- rJiaBe' IIpHBe,IteHH 
' . ' . 

OCHOBHH9 napaMeTpH, xapaKT6pU3yro­
:. · mae. cneKTpOMEiTP :EMC-2, u noKaaaiio, 

tlTO cireKTpOMeTp ;. a TaKllte ycJ:toBWI 
· ·. IIpOBe,IteHWI aKcnepHMEiHTa ;· y,ItoMaT.:.: 

. Bopsmr Tpe6o:Ba!m.HM, lieo6xo~ • 
W!JI pemeHWI IIOCTaMOHHOit Stmatm.' 

; ,B aKciiepiweHTe, IIpOBO~OM . 
c 'noMO!lU>lO YCTaHOBKH :EMC-2 t IDicJ.}()p~ 

.. . • ·wV" . ::)~~~r J\ · . MaitWI 6Il.l<a IIOJIY'leH<i IIpH TPex ~aa-
1 ._ .• ·~,eM fff1[JLJ' ;· · ... Jnlt!HIU: _KOH~~ CIIOKTpoMeTpa. 

'·' _ . · · · · : . ~,. ·/r· · ·, : Ilpi(':.JTOM US.MOHJIJrilcL: IIOJ!SIPHOCTL 
• . ·• . . · · .. ·· : !'; ; ' Mai'l!U'rHoro llOJUr B CII9KTpOM9Tpll"l9-

-, H---Ht ~~-~ 1 ~_llll~ f_l ~:: · ·. · . CK~M Wli'IIHTe, pacnOJI~eHUe' MHilleim, ·. rr ~ ncm~ ;:,
1 

::
1 · a'TW.CKO HOKOTOpHO reOM6TpR'l6CKR6 

· ·. · ·· · :uapar.teTpu PC. B.IIepBOil aKciioa~ 
Pnc. 3. · Cxm,m,ciieKTpOMeTpa •. 
El!C-2. · · 

: zcuOJI.&soBa.aac~> · FJiepo.imrur Mml!aHL · 
xo.;uriinroit 6 r/c~f. a -ii-iBYi'JU.iy)ix 
D .. ro'!ocrso r.mliialll, IIpillllaiDIJmci. .ItBa 
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~~OHHHX c~eTtm:Ka CyYMapHO~ T~OK 7,8 rfcy2. Bee 3TH H3-
M9H9HHJI ll03BOJUI.Jm 0~9HHTL B03MOXH1i9 CHCTeMaTR'lOCK.Ra OWH6Im. . 

. .B TetreHHe aKcnos~ cneKTPOMBTpoB EHC-I H EH~2 6~o aaperHCT~ 
-pHpoBaHo·2,5xi06 H II,4xi06 HOitTpoH-yrJiepo,D;IlHX B3aHMO)t9KCTmi!, COOT­
BOTCTBeHliO •. 3apmteHHH9 'laC~ B 3KCII9pHM9HT8X He H,1t9HTHW~BaJIH.CL.: 

TpeTLg rJiaBa ,u;accepTartHH uocBSlllleHa MeTo)J;IiKe o6pa6oTitu aKciiepn­
MeHTaJWmX ,1ta.Hl~Hi. IlpHBOWiTCfl, 0~ CTpyx'.rypa o6pa60TKR ,It'amwx R no­
JJytreHWI @HsH'Ieciwx peayJll>TaToB. BecL· np6~acc. o6pa6oTzm aKciiepHMeH.;..- · 

. TaJil>Hlix ~W: paa,IteJI9J! Ha 4 3Taiia: reoM9TpRtr9CKaJI peKOHCTPY~ aape-:­
rHCTpupo:s8mwx c06RTBil, · BH,IteJieime co6uTIDi · HCCJie,ItyeMoro · np<)~ecca (I) , 
MO,It6.1mp0Balm9 H006XO~· @HSHtiOCKRX IIpo~eCCOB ·. H . 3KCnepRM9HTaJ.U.HHX . 
yCJ!omrlt RX perHCTp~, aHaJm:S 'xapaKTBPl;ICTRK Bl:l,l(eJieHHHX codum~ 
PeaynTaT ItalK,1toro otrepe,1tHoro aTaua saiiRcllBaJicJI H xpa.HWICH ua Marmi:T-
Hw: JieHTax. TaKaJI r.4eT0.1ti!Ka, IIoa~OJIRmr Heaa.BHcRMo_ H MHoroKpaTHo · KOHT- . 

, :i>OJmpoBaTL JDIJ6oli_ STan o6,Pil6oTiw H OCYJqOCTBJUITL Heo6X0,1tHMH9 KOppeKL\}lli. 
. " . · lfl$>p~, , aaperHCTJ>JiPOBaHHM • cneKTpOMSTpoM :EMC-:-I. H -· :EMC-2, , Ha . 

• IIOpBOM 3TaiiE) aHaJm:3a . d~a o6pa6oTaua."· IIO' IIpOrpaMMaM reOM9TpH'l9CKOit 
, peKOHCTp~ Tp9KOB; ?aTOM 6wr . IIpOBO,It~H CTaTHCTH•iecK.Ril· _aHaJm:3 .· BOC­
CTaHOBJIOHHW: TpaOKTOpim BTOpH'lHWC. saproKemmx: 'IaCT~ H paapa60TaH · ' ' 
aJiropRTM, rioaBOJIJIDitUii o'rrpe,rteJm:T.& 'i oTo6paT.&. ,Will noCJie~ero · au~sa 
TOJIDKO . Tp9KR ,pasJm:'!aJllti!OCJI TIO · IIapaMeTpaM • Ha BeJm:'llllcy: Tpoihloro arma-
pa'.rypHOrO paapemeHWI~ • · · · · · 

·, Ha ,1tam.HeitmeM aTarra cTaTHCTHtrecKciro aH8JIRaa oiipe,rt9JIHJIHCI>. yc-:­
JIOBWI Bl:l,l(eJiemm co61:1m c iono.irorHait, oTBe'laDIIeli HCCJie,ey'm4orq · npo..:. 
· ~eccy (I). Co61:1TWIM TaKoro- THIIa cooTBOTCTBYDT: ,14Be · "HaitTPam.HHe BWIIGI" 

. (IIapa TpaBKTOplrlt .tiByx- II.PoTHBOllOJiom!O aapmtemmx: 'IaC~, RMODJIHX 
o6~ BeJIIIIDIY) :. O.u;Ha, o6yCJIOBII9HH8.Sl pacrra,n;OM · ::/\

0 ~ p f."-;- .. · c , BOpmmiOH · BH8 
o6JiacTH r.imuemi, a JU.>yrM, 5'o6paaoBaHHaJI Tpa8KTop~ K+ .. H r.-- Maao- . 
HOB, C BOpWIDIOR B o6Jia.CTH .MmneHH •.. ,IW,i: BH)teJI9IDIJJ co6lm!it Tp960BaJIOCI. 
TaKlle, 'IT06H ooecTWioMemme TpaeKTopu ooex Tpex .'IacT~ ·t{. , K + H ft:­
HMWm o~ BeJIIIIDIY, paciiOJIOJte~ B o6JiacTH Mlilllemi. B KatrecTJ3e .. 
WIJWC~ · HB. pzc • 4a . IIpHBe,rteH crie:K-rP · lltHl}apHaHTHmc: MB.cc cHcTer.ni pr.~ 
MH. "seaTP3JILmci: woK" c ,Be:i>uumoii ·BH:e· o6Jiacu. MHnieim, saperHcTJ>z::.; 
pclBaHHliX cneK~Me~M EHC~ ~ .lJ:eTzurlt ;c~ B. pattoue MacCI:l A -riDie­
.poHa COOTB9TCTByeT saperKCTpiipOBBmwu paclla,w:IM A"- p:rr-~· "HeiiTpam.HHe 

. BWIKR"' c IDIBapHaHTHOii uaccoit M(pJT'), >oTJJ1tllalllll{eci.oT M<I\")=III5,6MaB/c2 

sa 6011ee. traM Ha. 7 MaB/c~ n.tieaTmpm~pcmauci. .KaK 1\"·-rmrepollll, a· ypoBem. 
<lJoHa IIpH 9TOM COCTaBWI ~IO%._ . ; ' 

.. Ha pHC. M ·. IIpaBe,ItOHO paCIIp6,1t8JleHH9 · C06iiTJidi, BiiASJieHHHX B TOM &e . 
'&KcnepHMeHTe, IIO :BeJiii'IHHe HHBapruismoi\ MacCI:l· CBCTew A

0

'ii- • ·B. pac- . 
llpe,zteJIOHIDI llpRCyTCTB]OT IIIHpOKlirlf IIHK, .OTBe'lBDI!d paciia,1taM:. . 

. '. 2::-(I385)~ A .. ~- (2) 
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·, 

- (Q) 
PHc • .4. a) pacnpe,Ite.neHRa 

zsoo' · ~- ."Hait~ BIIIJIOK" no 
:mmapHaHTHOi MaCCe{1 (P.rr-) 
B OMaCTR MaCC~ . M(l\•) = . 

2000 

~ISOO 

1000 

= 1115,6 MaB/c ; 6) cneKTP 
RHBapHaHTHHX MB.CC CRCTBMbt 

~U_l 

' 1fT( ; l.lyHltTHpHHe ltp.iiBH9 -
pesym.TaT aniipOKC~ 1 
paQDp9,IteJieHRH p930BaHCHOi 
R il>OHOBOi ltplimlOOI. 

' -1 0 1 
[M(PJti-M(I."i],M,B,t' 

.' \ 

• .J -~ 

J:Jim<T.apHlOOI ItpRBmm noRasaH pesym.TaT aniipoKc~ aToro pacnpeJte.ne~ · 
HIDl · no.mriloMHa.uiaoi <Pyma:tRei ~ il>OHa R KpRBOi Epeba-~epa ~ • · · -
pesoHaHCa. ll~eHHHe SHa~eHRHMBcCH-R mEpRHH p930HaHCa xopomo cor~a-
CYJDTCHC T~ ,Ita.HHIOOI ~ ['.-{1385).· . '. ' "- _·. _ , .-

.lVrJI B~e.neHRH pac'IUW>B {2)-·B •aTOM axcnepm.~eHTe -TPe6oBaJtoc:&, 
~T06H mmapHaHTHM MaCCa no,ItrutCT8m. A"~- OT~aJiac:&. OT IteHT_PaJ[:&lioro 
sHa'l9mur Maccu 2:-(1385)' He- 6Mee ·'laM •aa 35 MaB/c2• B yxasrumoii: ~Macm 
OKMO 40_% C06Hnrlt COOTBeTCTByM 'paciia,ItaM {2) -~ . _ . 

,lWt onpe.Jie.n~HRH a(@eKTmmO~TH perHCTPCIIti4Jd R3Y'i8-9MHX C66HTd 6wt 
COS,ItaH KOMI11I9KC nporpaM.! IIIO,IteJIHpOBBHw:( tPH3Jl'lecKHX npoqeCCOB R y~o- , 
Bd npoBe,IteHRH aKcnepm.~eHTOB, 'ocaoBa.HHHi · Ha M9TO.Ite MoliTe-Ka~o. · llp:a " 
IIIO,ItWIRpOBaHRR. y-qRTima.JiRC:&: reoMeTPWI cneitTPQMBTPOB me-r K me-2. 
Ry~OHOBCK09 .paccemme SaPazei:IHHX 'laCTitlJ:t B BeiliecT}39 yCTaHOBOR,.·npOCT~f 
paHCTBeHHoe paspemeHRe :a sqxpeRTHBHocTl:l Raii!BP> 'Jlorm' TPRrrepa, Wiro-. 
p:aTMH npOrpaMM · reciMeTP~ecROi pe!tOHcT:P~ TPeRo~ · :a Te :ate,· 'ITO R -· 

... - . . - - - . _, .. - . . •. 
B 3KCnepm.49HTax~ YMOBWI OT6opa C06HTd.' . · . · -

_ B Ro:Sqe r~a.BH ·npRBO.ItHTCa pesym.TaTH, :w.umcTP.apiB:ui:ae BosMOmiocm 
'- perRCTPCIIti4Jd cneRTPOIIIBTPQM EHC-2 RSBSCTHHX rmiBPoHOB,. ltOTOpHe m.~em 

TOnMOI'lil) paciiB,It8.~ CXOO!YJ) 0 HCM9,Ity~ C06HT:wn.m:~ llpRB9,1t9IDw9 ,ItaH­

HHe_ UORaSwmlr Ha,ItimiOCT:& mi.ItSJ!eHRH ·co6HTHi peamom (I)~. -_ ' <'·', · , 

3IaT13em¥ rJiaBa. -. noc:WmieHa no:Hcey 'R ~WieHI!JO .YEP B npoqecce 
{I). s:ttCne:pHMeHT no noRcey 6wr .ocYlltecTB.iJ:eu c nOMOIIt:&ll ycT'aHomm- me-r. 
Ha p:ac.5 npRBe,IteH·(meitTp mmapRaHTHHX MaCC CRCTElMH ~~-l(t- ~co-
6HTd --RaBW!MTOB Peam:tHirl (!)', saper:aCTPHpOBaliHHX B STOll! axcnep:a­
MeHTe.- B paitoH~ uaccH !950 MaB/c2 Ha6JD:utaero.ft ysrodt mm, 'ItOTOpHI 
6aix RI:ITepnp&TJl.POBaH xax yxasam~e . ua CY11t8CTBOB8mle. PeSOHBHCa N 'f , . 

' ' . ' - . ·. . ;_ . - ..... ..., 
paciUWIDJ(eroca no RaHaJJY . · · · 

- - -
N~ ~_L.-(.1.385)K+. - {3)' - . 

' ! ,._ ... ·:. ' . 1\" 

' 6 

·l :· 
I 

I 
I 

l 
~ 

l 
! 

'\' 
:f. 

\. -,· 

·~ 20t' 
1!:! . 

'l'Rc~5. CneRTP RHBapHaHTHHX 'MaCe CRCTeMH 
t{;f"Kt ,ll;lUI COOHTHi, 31lJl9rRCTPHpOB8HHHX: 

. c noMolltl>IO ycTaaoBKR me-r. 
,. 

Er~- mEpHHa He npeBNmaeT 15 MaB/c2 , a BeJIR­
-'llUia c.e'leHRH. pOlK,ll;eHRH HaXO.n;rtTCH B npe,Ite.nax 
0,1_-I,O MK6 1Ul JJ.IWO yr~epo,Ita. 

:3RcnepllM9HT,,II.POB9,Ite!rinm 0 nOMf>Iltl>D 
YCTaHOBRK me-2, nos~ Bll,1teJIRT:& yalatii 
p930HaHC N'f R RC~e,ItOBaT:& ero _xapaRTepHCTRKH~ 

Ha pHc:6 CWIOliiHOii mnm:eii DpliUl9,IteH _. - . 
'-~~-~-__._t_r::_l_j cneKTP mmapHaaTlil:lX .Mace cacTBMbt /\0 

'ii"- K+ 
M [r .. rc•J , ,NIJI 3970 co6Hm; aaperRCTPHpOBaHHHX c no-

, MO~D cneKTPOMeTpa mc-2 :a oTo6paHHHX ;npH y~omm, '!To mmapHaHTHM 
r.sacca no,ItcRcTeMI:i A"-rr :HMeeT - · sHai:J:eHRe. B -oMacT:a Mace· .:8- ( 1385) ~- Ha 
STOM pHOj'lm9 B ,ItByx. RHTapBa.llax c It9HTpOM _ 1960 MaB/c~, BH,IteH '19T-
latii 00, B KOTOpOM 00~9PJKHTCJl ORMO . !50 C06HTilli Ha,It yPOBHeM wQHa 
<,.;43o co6sTilli) , . nMY'l,eHllliM · nYTBM jcpe,ItHeHHJl rio 'lBTHpeM RHTepBaJiaM, 
no_,ItBa CnpaBa•Jd ~9Ba OT UKKa7Ha~ru~ nH1t COOTB9TCTBY9T ~7 CTBH-

, "". - , , . , -- ; , \ ~ . ' r 

,ItapTHHM OTMOHeHWIM OT ypoBWI il>OHa. ; ' . . .. · ; · 
" '.. ,, . ,. 

C\2 JOO 

0 

"2i:i"' 
0) 

. ::g2~0 

0150 

~·T J ~ ~so; 
-g,, ._ •. -~ 
C) 1560 ·, 1)60 1960 2160 2360 2560 21£>0 

Pnc. 6. Pacnpe,Ite.neHRe co6sTllli no mmapRaHT..;.. · 
HOH MaCC9 CRCTeMH f..o_..-r.+, llMY'!BHHOii B . ' 
@9,1tiiMOJKei:IRH, 'ITO h ~ JIB1I.II9TCH RaOHOM 
(CWIOiiiHM rRCTOrpru.t.m) Wil! UHOHOM 
. (IIymtT.HpHM ·r~CTO~) • · 

. f:anOTB3a ,- HS 009TCH Jm Ha6.1IJJ,Ita9M:iiit nH1t 'KHH9Ma.T~9CKHM OTpa­
·zeHReM 6Mee Y3KOro' peSOHBHC~OrO COCTO.IIHIDI.CO Ci'paHHOCT:&IO .:..1 . R3-3a 

-• om:a6otnioH E,J:teu~ nMOD:TmHo aapmteHI:Ioii' lmCT~ _ .{_K+, BMeCTO 
'' · 11r); 6wra :acRJIIJ'lemi, ·TaR Xa!t pacnpe,Ite.neill{a no mmS.p:aimTlioH Macae 

cacTeMhl A·i·rrt, nMy-qeHI:Ioe ~ Tax ze co6~ B ripe,ItriMOJtBHRR, trro 
no.ir6JmTmHo -sapmteHI:IM '!a.CTRJ:ta JIBMe'TCH UHOHOM {nyHXTHpHOB pacnpe­
,IteJIElHRe -~- pHc.6}, 1110llt9T 61:lT:& OnHCaHO r~a,ItROii eyRBOi R He -IWeeT Ra-­
KWC-~6o:CTaTHCTz-qeCIGl 3Ha~ BH6pOCOB~ IJYTeM MO,IteJIRpO~·IIpo- _ 

-_qeccoB pOlE,IteHwt H pacna.zta mnepomuli pe30HaHCOB 6WIO nOitaSaHO Tatate, 
'ITO- aa~el\~Wt nRlt He HBMeTCJl KHH9Ma.TH'l9Cltm.l OTpallteHReM HR

1 

O,ItHOrO .. 
., I 1 i • 

.R3 R3BeCTHHX rRnepOHOB. . - . 
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t · · ~;·l · PRe. 7. · CUElKTP!i mmapHa.HTH'hiX Mace c:acTeMil 180 
, · · " · 1 . • ;;s-(I385)K+: a) ·~ C06!iTIDi, B KOTOpliX < · 

•w ·ll: -· . . Cal · • .. · • H9 saperHCTPJiiPOBa.Hii .n;onOJIHHT9.1Il>H'bl9 sapl1-:-
. . . ·. · '. • . • . llt9WW:9 -crac~; 6) ~ C06!iTIDi, B KOTOpliX 

·· · · saperHCTPJiiPOBa.Hii ",ltOnOJUmT9.1Il>liH9 38pro!t9H-
·. H'ble tiaCTHgH; B) pacctmTa.H.Hlill:. wra npo~eo-
, COB '(I). JJyliKT:iiipOM Ha pRO. 7a 0603Ha'l9Ha 
pesyJll>THP~. :KpHBal!, .BKJm'laXlltal! pacnpe- .. 

,{1111· 

;o ~~~~:~~~ ~ . • J . . 11 .litf\!lu, ,, 

,ltSJISHM 7'6 H 7B. '- ' 
. '< t . , 

.J 

Ha p:ac. 7a !IpHB9,1t9H CnSKTP liiHOOpRaHT­
lwx MaCC CHC'lSMii Z(I385)IC",' nOJIY'leiiiiiDl 
'noMe BH'IRTa.HHl1. ~HOBHx. co6UTllil:, ·. y !toro­
p~ A'- ,:a 51:: MS30H'hl m) iiBJIJl1JTcsr npo,eyxT&m 
paoiia.na .£"(I385). B o6Jrac'!R M8.oc~o~ 

0 
·so 

~0 fl.) 

~~ 
~'40 

~ 20 

1960 MaB/c2'np:acyTcTByaT''leTKo B~e:siii:m 
. .· ' . I . : 

ysKIDi UHit. B. aTo · pacnpe.n;SJieHRe, :KpOMe . · 
co6HTID1 pea.lw;illi (I). BOnlm Tme C06!iTHH, 

, B KOTOpulc 2:!-(I385) poJti'LllOC:O B CO!IpOBOJKJJ;9~ 
HRH 6Mee'l!eM O.ItHOii sapJ«eHHoii :.racT~; ·: 

. .HO .113 m.'6wra saperHCTP:ai)OBaHa TmKo .. 
t1~-c\lssl i<•J.~aB/e - o,ItHa nOJiolKRT.wito sapimemi:afl~. 0~~; 

~ IDIX cneKTP.6WI J30CcTanoBJieu H:3 B~6opKR .co6lrimi, ·B 'iWTopliX, Kl:>oMe 
2:- (I3B5), 6W!o saperncTpJiiPoBa.Ho JtBS sai>.!meiDi!ie ,-crac.T~!i (h .. z h!: ) • 
IIpu a.ToM paccMaoh>HBa.JIIic:o KoM6RHan;a:a .Z~(I385) 1-/ , oioo6pa.HHiie npu TeX.· ; · 
lKS YCJIOBMX, liTO H c'o6HTM, BOIDS,II)!IRS B pacnpe,n;SJiemm.Ha p:ac'.7a. . . 
BoCCTa.HOB!ISmllm cnSKTP l4lmap:iumTHHx MaCC CHCT9Mii ..E"'(I385)!C", HOpMH~ 

' -: - ·. ,': ' . ' . ' . f 

poBaliH:IDi C YlJ:9TOM 01KRJta9MOrO KOJll1"19CTBa TruuJ?C C06IlTHll, IIpllBS,ltOH Ha 
• pHC. 76. 3T()T OII9ItTp, MOJKST 6!iT:O aniipOKCRMH.POB8.H rira,nKoii KpHBOfi H HS .. ' . , • . 2.· . . . . . . ' 

., IIMSST .rm:Ka,B o6JracTH Mace· I960 MaB/c • . .. . · .. .. . · .· . .• · ... · , 
, . CnettTP mmap:a~~mc Mace cl!cTeMI~ ~-V385) It+, olKH)l;aeWID ~ ~ ·. · 

C06IlTIDi pe~H (I), 6WI nonyl!SH MO,ltSJIHPOBaHHSM TaKRX C06!i~Hii ~~a­
TOM . H3M9p8HH!iX xapaKTElpHCTRK i:rpo~eccoB AA nyKJIOHOB B CTpaHIIHe' "!ac­
T~~ 3TOT CllSKTP' np:u:Be.n;eHHIDi Ha p:ac. 7B., TarotS IIMaeT rJia,I{KHit BH,JJ;. 

. PesyJII>Tll:p~ KP~. (~THPHal! KpHBal! ua p:ac.7a), oCl'bO,ll;lii- " 
~aSI-Cll9KTp!i, ·!IpHBO~eHH!ia Ha·pHc.76 H 7B,y.n;onnaTBOpHTeJibHO BOCrrpOU3~ 
BO,ll;liiT ':Bec:o cneKTP Hiffia:tma.HTH!iX Mace cucTe:r.ru 2.-(I385)!C", Kpor4a o6: · · 
JiaCTH URKa.,·· -

OlleBH.ri.Ho, liTo IillK, np.acy-rcTB~ B pacnpe.r{SJiou:an: Ha p:ac. 7a, 
o6yOJioB!I~II. pOJKJ];OR,liSM ysiwro ·:pesonrurca N 'f. , pacrra,n;aBllterocl! no KaHMy 

(3). IIp:u ero pOlK,ll;emm .zwyrux sap.lllKSHHiiX l!aCTID.t B o6JracTH r.PparMeHTa-
~ HSHTpOlUIOI'O 'eyliKa He o6pasyeTCII. · :. · · 

' Ta.rurr.t o6pasoM, c· · noMo~IO ycTilll:orum HIC-2. 6u.'ro no.n;TBep;r_~eno cy­
IJtSCTBOBaHHe ysKOro pesouanca c ~:accoli · OF.OJIO I960 MaB/c2 , pac~ 
IJtorocsr H:a · z-(I385) u Kt-. · • · / 

a ·' 
~ 

.. 

.; 

~·r 
'/ l;~ 

' 

, 
•I 

i:,J" 

'). 

I· ,. 
\ 

,'· ~ ;: 
; .~· ' < ' 

ill1Tal1 r~ ~CCS,PT- 'noCBJlli{SHa RCCJISJtOBB.IlliJD MOxaHR3Ma pollt,1te­
HRH pesonanoa N~ :a onpe.n;e.ie~ ero xa~TepHO'l'HK. HcOJie.n;oBaJioc:o 
paonpe.n;SJieHRe poJKJJ;eHH!iX co6uTli!ii no BEl.J!KliHlle KBa,VJ;>aTa nonepel!Horo HM- · 

/ , DyJll>Ca pe30HaHCa P~. • . ·., · ·. · .. · ·.. · ... ·. ·· . · 
Ha p:ac.B'lepnw.m :KpyuaMH npe,n;cTa.BJieno pacnpep;SJieHRa co6uTli!ii :as ... 

nRKa, cyHBe.n;eHHoro Iia · pil:o. 6, no· B8JlH'mHe p_; , . llOJIY'ISHHoe noOJie . Blitm- ·· . . ' 

T8H:al'l wonoBiix oo6HTRfi HYlJ:OTa ~KTHBHOCTH ax per:acTpaqaa. Pa.onpe-.. , . . . , \ 

JtSJISHRe WCHO_BI:lic co6uT:aii no p~'.! nOJIY'l8Hl!.08 'lal?l9 c )"leTOM acMOKTHBHO-
OTHr RX ·per:acTpaiJ;m!, npHBa.n;eHo na p:ac.8 6~ •IqlYlKK8MH. BH.rino, :'ITO 
paonpe,n;aneHR.fi·nO ~ .wrfi.peSOHaHCH!iX lil tPoHOBiiX 'co6HTD lilMOlDT pa3HI:lfi 

xap8.RTep. Pacnpe,n;SJieHRe ~ pesoHa.Hca · IIM!30T. 'leTKO B!lpallteHHIDi 'Iimt 
B. o6JraOTlil .. 
. .· . · p~ :;,_ 0,24 (raB/~)2 , . • . . . (4) 

B To BpeMl1 Ka!t )1;15{• ~Hoilux co6~o~Tli!ii paoilpe.n;WieHRe HOCHT MoHoTo:mrirli · · 
xapaKTep BO BOaR o6JracTH par:acTJ?.apyeMm:: co6HT:aii: p~ < 1,0 (raB/o)2• 
Pacnpe,n;SJioHHl1. xopomo annPOKCRMHPYJDTOl1 npocToil aKcnoiiam.maJr:ouoft saBH-, 

· ClilMOCT:iJD. <l.xpl.:..~.p;) (iiyimT.apH!ie ~e na p:uc.8). · .IVm pesonancH!iX 

1 . oo6um n o6J.racu (4f napaMaTP Iia.KJiona· ~ = (9,9±,3,0) <raB/c)-2 , . •· • ·· 
a wur\poHOBax C06HTKK BO BCOH .06Jia.CTH ~ = (2,2,iD,Z) (raB/cr-2• 

··YOJiomre (4) nosBOJIJieT yBSJIRtm'll> 'oTHomeHHe · o:urnp.n:a K <IK>HY · nplil. Bll,ll;WIEr .. · 
· . \ HRH. ~~~ . R YMSH!>I!UIT~ OI!UI6rui np:a HCCJie.itoBaHRlil' OI'O xapaKTepHCTRK. .• 

~ v:_ 

,-

'' '' > \ • • ' ~ • ' I 

~ r: -,j__ 1 

\ ~' ~ . "i 

~r , 0' • +' 
~· . tt --,, 
r~ \- -+ 

0., '0.2-:-. 0:4 0.6 

P;Jr)BJcl: 

Puc.8. CneKtPHpacnpe.n;e~ 
JieHRH no P.;'. ~ :pesonanc­
H'hiX ( • ) lil <lJOHOBW: ( 0) . 
co6HTD. IIyliKT:apH!iMR 
.1IliHRJlMB: · nOKa3aHR annpoK-.. 
C~ )ITRX Oll9KTPOB. . 

;' 

.· r .· 

.. 

·' 

~ I . c 100 
. :II' 

..:.u '80 -..... 
co 
"' ~ 
!!!· 

---z 40 
<I 

20 

0 
1960 . 2.110 2260 ' 2410 .2.560 

· · f'1Cni3BSJK•), M3B/c2 

.... 
. • PRe. 9. CneKTI1 HHBa.PRa.HTH!iX Mace _ 
' OHCTEIMii .E-U385}Ki" WISI' C06HT..tii, . 

· oTo6paHH!iX npx·yOJiomm f>t<D,24(raB/c)2, 
H p03YJII>TaT angpgKO~.aToro. 
cneitTpa <!JoHOBOii ( CIJJIOiimal! .1IllHIDI) 
R pe30HaHCHOii (nyHKT.apHal! JIRHRH)' 
KpRBIOOI. . 

'· 
'.· ·I. 

H8. pRe~ 9 · nPHB8Jt8HO pacnpa~SJieHRa no :mmapRa.HTHOit ~cce -CHCTSW 
L.~(I385)~ wm oo6uormt, oTo6pa.HH'biX c YlJ:STOM yc.iroBM (4). B pasyJll>­
TaTe WmpoitC~ aToro pacnpe.n;eJieHHl1 IIOJll1HoMRaJI:onott ~ett wm 

. ' .. ~ 

9 



f; J 

'·· 

ci/OHa '(CllJIOIIIHaJl Kp~) II KpHBoil Bpe:iiTa-BHrliepa ,JViJI p930HaHCa 
(nyHKT11]?HM Kp~) OIIp9,IJ;eJI9HO. no qeHTPWHoe 3Ha"<IeHHe WCC!i 

H .J.IIHpiDm paBH!i COOTB9TCTB6HHO. (I956;,t3) MaB/c2 R' (29±15), M~B/c2,. , 
C yqeTOM ODp9,IJ;eJI6HHOR H93aBHCRMO BeJIR"<Imm 3KCnepRM9HTanDHOro paape-, 
memm. no .. · Mace a ~. TaKOR CRCT9M!i · 6wro nOJIY"'IeHo, . "<ITO ·lllllpRHa N li paBHa 
(27+!5) MaB/c2• CR.CT9MaTK'IeCKM OmR6Ka' npa onpe.n;e.rre:Hml 'Maccu peao-
HaH~a ae npeBiiiiL!!eT 6 MaB/c2• .· · ·' . ' · · . · • . .·• · • , .' 
. .IIM nsyqeHIDI :xapaK'repa npoqe<?ca pOJit,I(eHIDI Nf 6wro nocipoeao ' 
pacnpe,D;e.neHRe peaoHaHCHHX 'co6HTIDiJno npo.i\om,Hoii coCTaBJIJJ:I!llleit·. m.myJID­
ca ·B Jia6opaTopaoii ·c:ilcTeMe PL, R a.HaJiol'R'!Hoe pacnpe,IJ;e.ne~me WIJI co6<rriirli, · 
MO,IJ;emipOBamunt M9TO,IJ;OM MOHTe_:KaPJIO C yqeTOM BCex. 3KcnepRMeHTaJIDHHX · 
yCJiomm. Mo,D;e.nzl>o~c.a: npo~ecc .pOJit,I(emm cRcTeMi.t ·.· z-<r385)r c ~coon 
I96D MaB/c2 _ B cooTBeTcTmm c ceqeliRe~: 1 

· . . · · 

1 . . 

d~~-- ~ ~xp(.:_~.-P~)·ll-xY', ~-.. ' (5) . . ... di\ JJ( ' ' .' 

r,IJ;e ~-= 9,9 (rai3/c)72• ax'.- irepaMeHHa.R: ~e~a: Bwro~~npe,IJ;eJI9HO, ' 
'ITO HaR1Iy"<IIIWM · o6paaoM cneKTP .JViJI . aKcnepRMeHTaJI:&HHX · co6HT:Wi. ( qepHHs 

·;: KJ?YJKIW Ha pHc. IO) BOCIIpOR3BO.ztRTCR~ ecmi ,JViJI Mo,IJ;wm:PoBaHJiiDC .C06YTRH 
B B!IpaJKeHRR (5) IrapaMeTP'l\ = (-0,2,i0,2). (nyHKTHpHM Kp~ Ha piic.IQ)~ 

,--~...;..:.....,..,..c-.--...-·,.--:...-, Onpe,IJ;e.neHHoe : sHa'l:eHIIe · riapBMeTPa · n· noKa- . 
50 

m. 

~ 30 

~ 20 

810 

.<tlt 
/ . ' .,+'';, '+· ·,-'..: I .. ' 

! _.,. . . .. ',:..· 

'.II ~u 40 

3HBaeT; ''ITO TaKIIe C06ll:TR.R: p~C.R:, 
BOCHOBHOM, npli X.=I; T.e;.B npo~ecce 

' • ,, > ~. 

,D;HtlJpaKqROHHOR' ,Il;HCCOtn~aznm., 0 TOM, 'ITO · 
N'f . poxr,ziaeTc.a: B npoqecca .lU( HeRTPOHa 

. , CBH,Il;9T9JIDCTByeT Truate ,O.TCYTCTBRe pe30HaHCa 
B do6unrmc c ~ono.mniT9JIDHOtl: saperiiCTPH­
poBallllotl: 'l:aCT~eR (CM.' p:HC. 7B)' H :xapaKTep-

• \. • < \ 

Hoe .JViJI 3TRX npoqeccoB saaqe~me onpe,IJ;e-
PHc·.ro. Paci1Pe,IJ;El.n:e!me 38:_ JieHHoro napaMeTPa t .: To, 'ITo pe3oHaHCHHe 
per:HC.TPHpOBaHHHX N4 no ·. cp6mH.a: pOJK,IJ;aDTcsi B npoqecce .1Llf"aeiiTPom1, 

Pc . ( 
1 
J H ero ailiipOKCHMa- · no3BOJUI9T O,Il;H03Ha'l:Ho R,IJ;eHTR""'"nr.V.BaTJ> • · 

tniH MO,ll;eJIHpoBaHHw.m co6u- . . . . . ~~ . · 
TWOOL (nyHKTHpHM JIHHIDI) • .. llOJIOJmTeJI:&HO_ 3i:lpmtteitHyJO liacmey, coupo- . 

. Bnvrr'<>nmnn. ::--(!385). · RaK _Kf' . 
~~ .. ~ I. '•.., 

., l1CXO,IJ;H • H3 3aKOHa COjtPaHeHII.R: · H30TOITH"'!eCKOrO · ciilllia B npOqecce . 
.lU( MOlltHO Oilm,Il;aT:&; 'ITO ,H30TOllK'I9CKRR cmiH l1Lf paBeH I/2~ B' 3TOM .. ' 't 

CJiyqae N'l'' Mor, 6il pacna.ztaT:&c.a: Taiate Ha A~K 0 
• 'Ewro, 'oqeif(mo '6THomeHIIe · 

B9JIHtm:H nap~HHX' nmpiDI pacna,IJ;oB Nf aa A" I\~ :11 L.-(I385)W' .- :3To oT­
aoil!eHIIe Memme 'l:eM 2, 7 npa 90%-aoM 'ypoBHe ,IJ;OCTOBepHOCTH. 

Bwm OIIp6,IJ;eJ.IeHa BeJIK'IHHa llp0~3B9,IJ;9HR.R: Ce'l:eHR.R: ~emm · 1,/.f 'Ha . 
Bepo.I!THocT:& pacn8.zta no RCCJ!e,ey:eMOMY ~aJIY: G·,B == (I,I5jp,I9) MK6. 
Ha ~0 yrJrepo,IJ;a: . C ;Y'IeTOM 3WmCRMOCTR .C9"<ISHRH OT1 aTOMHOro HOMepa 

' ' 1 

~ I 

., 

. . ' . l./'~ . -
MID.lleHII b',;.. A , :xapaKTepaoli .JViJI )ti!\Ppa.KitROHHHX npoqeccoB, MOlltHo 

.. ITOJIY"'IRT:&, "<ITO G·e; = (0,22+0,04) MK6 aa HYKJIOH •. 
# - •• ; • j I 

.IIM 9npe,IJ;e.neHIDI .cniiH-"<IeTHOCTR N'f aHaJIR3HpOBaJioc:& pacnpe,D;e.neHRe 
pe30HaHCH!iX C06blm no BeJIH"'IRHe \c.cf>'t'\ , r,IJ;e 't' - yrOJI MeJEJIY BeK­
TOpoM -RMilyJIDCa. z-(!385). B CHCTeMe llOltO.Il Nlf R BeKTOPOM l'!MIIy.7I:&Ca N 
B cncT9Me noRo.ll z"'H385). :3To pacnpe,D;e.neHRe, nOJIY"'IeHHoe c yqeToM 

. aqxpeKTHBHOCTR, perRCorpai:tliiH C06biTIDf, IIpRBe,IJ;eHO Ha• pRe. II. lJyHKTRpHiiMR 
:rqmli:w.n! Ha 3TOM p:acyaRe froKaaaHH pacnpe.n;MeHIDI, OJKR,Itaewe WI.lf onpe­
,IJ;MeHHHX 3Ha'Iemtit Ji" • BH,ItHo. 'l:.XO cneKTp Nf Y,IJ;OBJI9TBOp.R:eT HaTypa.li:&­
HllM SH6"'19Hwm f: 3/2-, 5/2+, 7/2-.H T.,It. 

1 1 I : I 1 . . · .c Y"<IeToM Toro , 'q;To N 'f po~eTc.a: 
l. t.· ·... . · ... \ (6) r B npoqecce, .ItR\l/pa.KitROHHOit ,IJ;HCCOtnlarnm 
5., . . ', .·. I .· H9RTpoHa Ha HYKJIOHe, 6WI paCC"'IRTaH nOJIJip-
., ' ·' · · HIDt yro.ri: roT~R,IJ;a-,lJ,llteKcoaa lG) Ii' aaa-... 
::ii 
i 
< 
~ 
6 
0 

~ 

-­z 
't:l 

MYTanDmm yrOJI Tpefu~a-ililra ( ~) ·, XapaK­
TepHa~e HanpaaneHRe BeKTOpa RMUYJI:&Ca 
L.-(I385) B CRCT9M9 noKO.R: N'l' • ' 

·. Ha pac.I2 npiiBe,IJ;eHo -pacnpe,IJ;e.neHIIe 
pOJit,I(eHHHX N-1. no 'B9Jil'!'IIDie cos.6., nMyqeH­
aoe noCJI_e Bll:'l:HTamr.ir tlJoHa :11. Y"'!9Ta a@le:rt­
TRBHOC~R perHCTP~.' B ,IJ;aHHOM pacnpe,D;e-

0 1 · 1 1 1 , 1 . 1- , _ • · Jiemm: RMellTC.Il ,IJ;Ba TIHKa, cooTBeTCTB~e 

o o.s , to' · Bl:lJieTY ~-(!385) Iinepe,D; a' Ha3a,IJ; OTHOCH-
1 cos '1'1 TmHO Hanp8aneHIDI nyqKi;t neii1:PoHOB. Ta-. ' . . ... 

P:Ho. rr~ Pa~I!ptl~eJ.IeHHe Nf KOI xapaKTep pacnpe,tte.netmsr ae corJiacyeT.;.. 
no leo~'!' I ( • ) R ou:-', : .. C.ll co s.aa"<IelDI:eM JP. = 3/2-:, npii KOTopoM 
,IJ;a9M!ie cneKTpu IIpli · P · · OJKR,ItaeTca :RaoTponHoe · pacnpe,D;QlJ:eHIIe. 3Ha-:-
pa3J.Il!1mHX aHa"<IelDI:JDC J . • . -P N . . 
lJIYHitTHpHY9 xpHBHe). -• • "'IHT, BOSMOlltHH9 J ,JViJI f MOryT llpmntMa.T:& 

· ·· · · . 1' - HaTypaJI!>HHe sHa'l:eHIIH~ aalDIHa.li c 5/2+. · 
Ha pHc.I3 IIpHBS,IJ;9BO pacnpe,IJ;eJI9Hll:9 no 'jrJIY 4)'. ~ tJ~ , nOJiyqea­

·H09 noCJie BurmTaHR.R: qx)aa (..j;epmie xpymw), a wm tiJo!loBHX co6uml­
(cBeT.mie, Kp;yltiW). 06a· pacnp~,D;aX9Hll.ll llOJiyq9HI:J C Y"'!9TOM aqxpeitomlmOCTR 
perncTpartm c~6uTHii. Pacnpe,D;e.neHWI- HMem pasima xapaKTep: (poaoBHe 

' co6uTd pacnpe,D;QlJ:eHH aHIIao.fpomio, a. N'f ...; nsoTponHo no yrJIY ~ · ~ 
l1S.OTpoim09 pacnpe~eJI9HIIe llO yrJIY. cP · omrJta9TC.R: B ·· CJiy'l:a9 CoxpaH9HH.Il 
CIIHpalii>Hocm B. t KaHaJie. B aTOM Jte c.iJyqae pacllp9,IJ;eJielDI:e· no co~8 . 

· ,ltOJDitHO HM9T:& xapSxT9pBu9 aa6.IID,IJ;a9MH9 :rmxH (CY:. pzc;I2), 9CJDl Cl!im.:_ 
"<Iemoc'll. pesoaaaca pamm · _5/2+ •. 

. . mecw r.AAB8, ,IJ;HccepT8qu nocBSDtaaa oonpocy imTepni>eTaqm o6aapy­
JteHHoro peaoHaBc£!- N'f • ilpHBO,tglTC.a: cpa.BBeHWI xapaxTepacnm pesoBs.aca 
N'l' c xapaKTepzcTllltBWl 6apllOHHbiX pesoaaacoB, sap9I'l!CTP:HpOB8BHHX 
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P.11c. 12. Pacnpe~wreHRe pollt,IteH-, · .-
HWC tJ'f no <.c.,e •.. ··· · ··. ': 

' ' .~ 
Pnc.I3. Pacnpe,rtwreHRe no 4> 

.. .rtJUI ·POJK,Il;8(H{IHX N-t< • ) B. qioHOBWC 
' . f. 

' 500 

Ji 
' Do 

'--'-~-'-''-\ --1Jc-------~ 
1500 2000 2500 

M.M3B/c2 

P.uc. 14. 3almcm.toCT:b wccH 
(M) OT DIRpHHH (r) .·,wm· HYX.­
~OttliHX p830HaHCOB •. · . 

co6HTim oJ. ~ · · 

n ,Iij)yr.wc :mcnepm.teHTax. Ha pnc. 14 no.:.. 
Ka3aHa SaBllCEMOCT:b. MaCCH M . OT IIIHp:UHH r . 
H3BecTHWC liYMoim:wc pe3on8.Hccm ... An:R 
.o6WIHHx· (TIJ8XKBapKOBwc)i p830HaHCOB' 3Ta 

.' 3amiciwocTI. EMeeT xapaKTepHmLBH,IJ; -
nmpHHH p830HaHCOB paCTyT C , pOCTOM HX 

. Mac6H • .IVm Nf ; o6o3Ha'!eHHC)ro I ,H ,Iij)Y- · 
/ '}. ,, . ' .. 

. rHX ·pe30HaHCOB, 0603Ha'!9HHWC 2,3,H 4,, 

. TaKaS! 3amiCm.tOCT:b HapymaeTCSI. Pacc~oT_:_ 
pa:HH Mo.rte.mi; .· o6t.SICHSIDillie · aa:oWlJII.Ho Ma-' 
.JIYID· ~lillY. pe30HaHCOB, :3TO o6:r:.SI~HeiDie 
CM3aHO C IUlTRKBapKOBHM COCTaBOM p830-

. HaH~OB~ i:JoKa3aHO, . tl~O R MeXaHR,3M pollt-
·.; . •, """ - . : 
· . .rtemm R onpa.rtwreHHHe · xapaxTepncTRKR 
pe3omutca · N'f · cooTB8TCTBy.mT. xa.Pa.RTep- · 

. HHM ITpoS!BJ18HWlM, OJm,ItaeMHM B CJIY1Iae 
aro IIJITmtBapKOBOil .CTPYKT7J>H ( u d d!> 3 ) . 

06Cyx,Ita8TCH·B03MOmtOCT:b CYJq8CTBOBalnm IUlTRKBapKOBOro·cocToRinm 
CO CltpHTHM OlmpoBe~aM (tn C C), . . . , . 

• B· 3a.KJIJ:i~amm '*>PMYJIHpOBaHH OCHOBHHE! p83YJI:bTaTH .· ~ccepTauRH. 
:-/" 

B npR?IQ&eHRR nPRB~){ElHH HeKOTOpHe paC'l8TH, KOTOpHe II03BOJIWiii" 
no..1Y'DIT:b. pe3ynTaTu;. nMOJiteHHHa · B 5-ii rJiaBe ~ccepT~. 

12 

' 

\,. 

·~: 

•· 
,, . 

,. 

,. 
OCHOmHE PE3YJIDTATH ,miCCEPTAmrn: 

· L 06:Hap;Y)KeH Homm y3IWi 'pe30HaHC N'l' B 'czcTeMe 2.-(I385)Ki". 
2. Orrpe,rtwreHH xapaxTep:acTRXId pe3oHanca: 

- wcca, paBHM (1956±7) MaB/c2 ; 
· -·mlipmra, p8anaSI (27±15) MaB/c2 ; 
~ B03MOlltHH8 SHa'l9HRSI ctmir-:iJ8THOCTH 5/z+, 7/2-, lL1m ClOJI98 . . . . . , -

BHCoKRe HaTY,Panmte sHa'!eHRSI; · · ' , 
- oTHomeHI:te na~mrx llllipHH pacna,n;a B(A""•)/B(.£-(B85)K•)<2;7 

npR 90%-HOM ypoBHe .rtOCTOB8pHOCTR, 
3~ I!OKaBBHO ,''ITO 1\14' p~eTCSI B rrpo~ecce ~9HH0it ~CCOIJ;Ra-

~ HeiTpona,-B onpe.rt~eHH .xapaKTepHCTHKn npo~ecca.pollt,IteHRH: 
- BWIOJIHSieTcSI rrpa'Bwro I'pz6oBa.;,~oppacoHa; · 
- COXpalm8TCH CIIHpaJI:bHOCT:b B t -KaH8JI8; , 
- napaMeTP HaKJIOHa ~epeHIJ;RaJil>noro ce'!emtil pQJ!t.rteHI:tSI 

no ~TY nonepe'!Hoil: cocTaBJismlleii.mmy,m,ca paBeH 
- · (9,9,±3,0) (raB/c)-2 ; - · ·. · . • .. .· · ·. ·. 

- npoi3Be.rteHBe ce'leHRH p~aRRa N'f B HeiiTPoi:i-yr~epo.Itliux "· 
B3aRMo.rteiic-r:Bwci: na BeposiTRocTI. ero pacri~ no KaHaJIY 
2?.-(I385)I\'" paBHo (I,I5;tO,I9) Wt6 'Ha Ml>O yr~epo,rta.· 

. 4, IlpOB8,It8HO Cpamteruie, OCHO~ xapaKTeprcTHK 06HapYJJteHHo_ro 
pe30HaHCa R . .JWyrHX I't3B6CTHWC 6apBOHHHlC COCTOaimfi, I!OKa3aHO, 'ITO 
orrpe.rt~elliwe xapaitTapzcTiwi> N'P' y.ItbBlleTBOPfWT xapaKTep:acTRRaM, ·.OJ!tH­

.u.a~ B ~e ero IUlTm<aapKoBoi CTPYKTYPH · ( u d d ~ s ) . Onpe.rt~emr 
. YMOBM WISI nOHC:EW. B03MOlltHOro IISITRKBapKOBOro. ~OCTOsmlm ( 1 i ~ C. C: )/ 

.' • 5. Co3.rtaH KOMWieKc MaTeMaTR'leCKHX eyorpaMM n pa3pa6oTaH aJII'O-
pHTM WIJi onpe~eJreHRH TOJK.]l;9CTB8HHOCTH TIJ6KOB, H906XO.rtliiMHX 'AlUI a.HaJIII3a 

. BHWO~, · HaitoillleHRoi · B aKcnepitweHTax Ha ycTanoBm BIC.:.I • z mc-2. 
:3Tll rrporpaMMH HCnOJ!&3ymCH B. 3KCll8pm.teHT6 no llCMe,ItOBrum!O BJ:u.>oHHOrO 
pollt,ll;eHI:tSI O'!apOBaHHwc 'laC~, llpOBO~OM 'COTPY.rtHR'18CTBOM B1C-2. 

' -"' ~ -

0CHOBHH8 pe3yJI:bT8TH, BMOJ!t8HHH6 B ·~ccepTaiJ;RR, ony6:rm:KOBaHH 
B pa6oTaX: . . • .,· 

r. AlieeB A.H ..... .IJ,lltop~e B. II. H ,Iij). ...YKasaHRe na cYJqecTBoBa.HHe · 
,' Y3Koro 6apBOHHOro pEi30HaHCa c MaC COR I. 95 raB/c2". 'H<.l?. '1981. 34 • 
c~386;_ orum,. EI-8o.;.726, JJ.y6Iia, 1980. ' , . ·. _, 

2. AlieeB A~ H •.••• ,lbitop,IQKa,D;3e B. II. R .zqJ. "Ha6JIIO.rtemre yaKoro 6ap:aoH-
Horo .P83ommca., paciia,I{aDI{erocSI na .E-(1385) z K'"". H<.l?, I9B2, . 

' - .. . / 
36, c.I420; mlilli, ,IU:-82-II6, JJ.y6na, 1982. ,, · . · . 

3. AneeB A.H. • •• .lbltop,IQKa,D;sa B.II. z .zqJ. "Ha6JIIO.rteRRe ysKoro. 6apzoH­
Horo pe3oHaHca, pOJUteHHoro B HeilorpoH-yr~epo.rtHHX B3aHMo.rteicTimmr.". 
O~lilli, Ju-82_;921, JJ.y6I!a', 1982~ · .: ' · · , 

. .• 3 

i' 



. 4. AJreeB A.H. · •••. ,14Jt:op~se B.ll. H.,IW. "]J.R~Oimoe·poJK,IteHHe 
ysKoro· 6apHoHHoro pesoaaaca B HeATpOH~yr~epoAHHX BsaiMo~eAcTBH-
mc". · OHRM, .lU .:S3-so2 , ',lf,y6Ha, 1983; , · · · · 

. 5. AJreeB A.H • .' •• ~Op,!J;lKa,Itse B.ll.· H ,IW. "Ha~eHHe H HCM~OBaHHe 
Y3Koro cocTommH B~CHCTeMe 2:-(1385)lt+ "· OHRM, 1-83-912, · 

. ,!T,y6Ha; 1983; E1-84-125, ,!T,y6Ha, 1984. • . 
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