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B. A. lllaxoasmi: 

OEIWI XAPAKTEPI!ICTMKA PAEOTbI 

AKTYaJThHOCTI> pa6oTu. O.n:HHM Ha ?@le1rnmHh!X MeTo,n;oB HSY­
~reH:wi: CTPYI'-TYPhl aToMHoro .gn;pa ffBJI.f!IOTC.fI HsMepeHH.H crreRTpoB 
3JI9RTPOHHOro pacce.HHH.H. Ilp9IDJJY!!l9CTBaMH STOI'O MeTo,n;a .fIBJI.HIOTCfl 
H3B8CTHOCT:b xapa.R.Tepa B3a.HMo.n:ei1:CTBH.ll: ( SJISRTPOMaI'HHTHOe B3a.HMOj­
,n;eHCTBHe), ero cJia6ocTI>, 6.Jiaro.n:apn ROTopofi npo~ecc He corrpo­
BOJK,D;aeTcn cl'IJII>Hb!M HCRSJKSHHeM .gn;pa. B CJIYl.!ae peaJII>HblX cfJoToHoB 
rrepe,n;aHHblif .gn;py HMTIY.JII>C orrpe.n;eJIReTcn rrepe.n;ammit .gn;py mreprM­
eti, Tor.n:a Ra.K B CJIYl.!ae BHPTYaJII>H11X @oTOHOB ( s.JieI<TPOHOB) IDl!e­
eTc.H BOSMODOCT:b H93aBHCEMO H3M9H.f.IT:b Kart rrepe.n:am-Iblif HMITY.JII>C' 
Ta.K H rrepe.n:aHHYIO sHeprmo. 

I 
TiepBI:Ie HSMepeHH.H ( e ' e )-crreRTpOB Ha .gn;pax' BmIOJIHSIIHble 

B o6JiaCTH RBaSl1YIIPYI'OI'O IIHKa, 6u.JIH Ha.Il;9JI9H11 Ha orrpe,n;e.JieHHe 
cpe,I\HSH SHeprHH CBRSH H cpe,n;Hero ~epMH-HMrryJII>ca HYKJIOHOB B 
.gn;pax /I/. B ,n;a.m;Hefumrx sRcrrepHMeHTax paccMaTPHBaJiac:r, n 06-
.JiacT:r, poX{,ll;eHH.fI rrepBOI'O ITHOH-HYKJIOHHOI'O peSOHa.HCa /2,3/. 3K­
cnepMM8HTaJII>Hbl8 pesy.JlbTaTH HHTepnpeTHpOBa.JIHC:b B IDIII1YJII>CHOM 
npH6JIHJKemm B pasmrx MO.D:SJIRX .gn;pa. Cor.JiaCHO HMrry.JlbCHOMY npH6-
JIIDK9HIDO C~TaeTC.fI, 'tITO BSaHMO.JJ;9HCTBH8 Bl'lpTYa.Jlbl-IOI'O cpOTOHa 
npoHCXO.IJ:llT TOJI!:>RO c O.D:HIDJI HYKJIOHOM, OCTa.JffiHh!9 HYitJIOHhl OCTa­
IDTC.fI BHS SOHh! B3a.HMO.ll:8HCTBH.ll:. IlpH STOM CBOHCTBa HYitJIOHOB B 
CB060.IJ:HOM H CB.fI3aHHOM B .gn;pe COCTORmrn: IlpHHHIVIa.I<lTCR KaR 
H.IJ:SHTHmih!e. HeRoToph!e pacxol!OJ:SHHH MeX{,ll;y a1ccnepID1IeHTOM H Teo­
pHeli CBR3b!BaIOT c oco6eHHOCTRMH HYKJIOHOB B cpe.n:e .gn;epI-Ioii Ma­
TSpHH H MexaHH3MOM B38.HMO.IJ:9HCTBHR Bl'lpTYaJII>Horo @oTOHa c 
.gn;paMH. 

I 

Eo.Jiee HHcflopMaTHBHbllVIH .fIBJlJ'lJOTCR ( e, e )-:mcrrepIDl!eHThl, I-Ia-
~eJieHHh!e Ha onpe,n;eJieHHe npo,n;oJII>HO:ti: ( R.1. ) H rrorrepemiofi ( /?.T ) 
<DYJrRu;HH OTRJIHKa. .gn;pa, HJIH IIOJIHblX ceqeHHH B3a.J'!MO,n;e:ti:CTBHR npo­
,ll;O.JlbHO H rrorrepeqHo rro.JI.HpHsoBaHHh!X BHPTYaJII>HUX WOTOHOB c H.U­
poM. Jt!sBeCTHO, qTo rrpo,n;OJII>HM qaCT:b ceqeHH.H B OCHOBHOM OII­
pe,n;e.JIReTCR M9X3.IDI3MOM O.IJ:HOHYKJIOHHOI'O Bbl6MBaHH.f!, B TO Bper.m 
IW.Jt norrepetrnan qiymcrnm OTitJIHRa ( HJIH norrepe,moe c e'remrn) 
'fYDCTIJV!TG.JII,Ha I\ M8301-IHh!M s<WJeitTaM. 

1 ir.oouil HHTepec rrpe.n;cTaBJimoT .n:amme o rrpo;noJILHoii rI)YHRmm 
( 
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,n;aHHHe MoryT JIBJIJIT.:OCH CBH,1J;eTem.CTBOM MO,n;H\l)Mita.mm BHYTpeBHHX 
cBottcTB :ayRJioHa B .ff,D;epHo~ cpe.n;e corJiacHo rrpaBRJlY RYJIOHOBCRHX 
CYMM /4/. 

B rrocJie.n;HHe ro.n;H RoJIJia6oparm:e:C!: MIT H CaR.Jie BI:moJIHemr 
:mcrrepIDlleHTa.n::&Hble pa6oTH no paa.n;eJiemno RL H RT .n;JISI p.ff,D;e . 
.ff,D;ep (3He, 

12
c, 40ca, 48ca H 56re) B OOJiaCTH rrepe.n;amw:x HM­

rryJI:&cOB f'i[J '- 550 MaB/c /5-8/. 

XOTH Tp8,n;Mr(HOHHH9 MO,Il;9JIH .ff,D;pa, B KOTOpHX paccMaTpHBaroT­
CH TOJI:&KO HYRJIOHHH9 CTerremr CBOOO.n;H, HaxO,Ilf!TCSl: B y.n;oBJieTBO­
PHTeJI:&HOM cor.Jiac:vm: c sKcrrepHMeHTSJrr.Hli!MH ceqeHH'J!MH (e,e')-pac~ 
CeHHHS£, OHH He II03BOJ!JIIOT O.ll;HOBpeMeHHo OIIHCHBST:& peayJII:.TaTH 
rrpo.n;o.rn;Hott H nonepeq}loa ~HRIJJrlt OTRJIHRa. EoJree Toro, aRcrre­
pmvreHTaJI:&HHe sHaqeHHJi no rrpaBHJIY ItYJIOHOBCRRX CYMM ,ll',JI.f.[ Tm1te­
.JIHX .imep Il~BIDTCS1 Ha ( ... 20+40)% M9Hl>me TeopeTlfCI9CRRX rrpe.n;. 
CKas~. qTo B HSCT01Illl99 BpeM.fI He HaxO.n;HT O.ll;H03Ha'IHOro H 
KOJIHII0CTB0HHOro TeopOTHll'.9CKOro 06~.fICHeHR.a:. B 3TOi CBHSH a.K­
TYaJI:&HO:tl npoOJI0MO:C!: .fIB.1I.mOTCS1 CHCT9MaTHll'.0CKHe H3MepeHR.a: ll!HXJII0-
3HDHbIX cno1cTpoB ( e, e ' )-pacceHHHS£ Ha .ff,D;pax B o6JiaCTll! KBaszyrr­
pyroro rrHKa H po'1(,D;eHH.ff A 33-pesoHaHca rrpH HaqaJI:&:imx sHep­
rHnx E0 > I r~B H pas.n;eJieHHe rrpo.n;oJI:&Ho:C!: H nonepe'l!Hott cliYHRIJ;itlt 

OTKJIHKa npH BHCOKHX rrepe;n;ammx EMrryJI:&eax (tit> 550 MsB/c)' 
l'.ll;O o;iar,n;aeTCSl: CWIE>HOe paSJinHe B paC'IeTax ll!CIIOJI:&30BaHH9M MO­
,n;H<I>ffiU'!POBa.HHOI'O H CBOOO,n;HOI'O cpopM<l>a.KTopa HYRJIOHa. B STO:C!: CB.fI-
3H _BospacTa.IOT Tpe60BSHHH, Ilp9,I(':&HBJI.fI0Mbl9 K SRCrrepHMeHTY. B 
'IaCTHOCTH, BOSHHKaeT Heo6xo.n;IDJIOCT:O TlllaTeJIJ;HOro yqeTa pa,zui:a­
IJ;HOHHhIX HCRruiteHHii: B 3KCII9pHM9HT8J!bHHX Cll9RTpax, 'ITO OCJIOJKHJI­
eT KaK nporpalVJMY H3MepeHH:C!:, TaK'H M9TO.n;I:l odpaOOTKH peayJI:&Ta­
TOB. 

Ue.rn; pa6oTH. OCHOBHM ~eJIJ; HacTo~ett paOoTu 3mt7IIO'IaeT­
cJ:I B CJI9.n;yl0Ill9M: 

I. MsMepeHHe .n;H<IxlJepe~aJIJ;mrx ceqe:fmA (o,o')-pncco.!llll!H 
Ha .impax 

9
Be H 12c B o6JiaCTH RBaaeyrrpyroro mmu H A 

3
Tpe­

soHaHca rrpH E0 = (I.4+2.2) rsB H 8 = Hi H rn°., 
4. IlQJIY'Ie:ime 3RCII9pID1!9HTSJII:.HHX CII9ICTpon (II ,'II )-pacceJ:I­

H.t.,1, CBOOO.D;HHX OT pa,n;H~OHHHX HCRalltlU!Htl, ,ltJ!!I JV\llJl ~)Be H 
12c H aHa.n:H3 STHX . .IJ:aHH!i!X .rr.1i.a: 12c COBMOOTllO Cl JtlllllltlMH rpynrrcr 
CaRJie /6/ .D;JI.ff lIOJIY'I9HH.ff HHqiOpMainm 0 llpO.JtOJIJ.ttotl Ill IIOIIOp9'tJHO:ti 
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cliYHKil;K.f!X OTEJIHKa B OOJiaCTH rrepe,n;a.mmx m.myJII:iCOB 550 < {~, , 
660 MaB/c. 

3. .IJ;7rH ~OCTW!teHR.a: IlOCTaBJieHHOH µeJIH ycoBepmeHCTBOBaT:r:. 
SKCnepll!M9HTSJ!J;:ayIO ycTaHOBxy, B TOM ~cJie CHCT9MY qiopMHpOBa­
HJl!.f.[ H TpaHCllOPTHPOBI<H e--nytrKa H MaI'HHTHIDI crreitTpOM9Tp. 
IlpoBO,n;HTI:i ,n;eTaJI:&HH9 HCCJie~OBaHl'I.f:I xapaxTepHCTHK YCTaHOBRH H 
BJnI.f:IHH.f! pa3JIHtIHIJIX 3KCnepmvreHTaJI:r:.HHX <l>aKTOpOB Ha.TO'tJHOCTI:. 
llpOBO.D;HMblX H3Mepe:HHii. 

Hay;m:aH HOBHSHa pa6oT£l. BrrepBHe B o6JiacTH E0 = (I.4 + 
+ 2.2) raB H IlpH 3HaqeHJl!H napa.MeTpa TIOJIJipHS~H BHPTYaJI:oHoro 
cpoTOHa ~ "' I rrpOBO,Il;HJIJl!C:b CHCTeMaTnecI<He H3MepeHHH HHKJ!l0-
3ll!BHHX crreKTpOB (e,e')-pa.cceSilIJl!Jl Ha .ff,D;pa.X 9Be H 12c B o6Jiac­
TH KBaseyrrpyroro llll!Ka H A33-P030HaHCa. 

PeaJIJ/!30Ba.Ha M0~9JI:&HO-He38BHCll!Ma.fI rrpone,Jzypa. BOCCTaHOBJie-1 
HJl!.f.[ pa,n;ll!a.ull!OHHO H9HCR8'KeHHHX CTI9RTpOB (e,e')-pacce.f!HH.f:I no 
MeTo.n;HKe 'IJllICJieHHoro pememm: HHTerpaJIJ;Horo ypaBHeHH.!I Ha 6ase 
BCTIOMora.TeJI:&HLIX cneKTpOB, H3MepeHHHX rrpH 6oJiee HHSRHX 3Hep­
r:imx, H BII9pBHe TIOKa.Sa.HO, 'tl'.TO HCIIOJIJ;SY.!I B Ka'tJ9CTB9 BCITOMO­
ra.TeJI!>HHX 2-3 cneKTPa c maI'oM HsMepeHll!H "' 200 MsB, MO>Imo 
o6ecrre1IHTI:. TO'IHOCTI:i BOCCTa.HOBJ!8HMJ! He :xy.llte (3+4)%. 

c npll!BJie'tJ9HH9M a.HaJIOrH'tJHHX ,Il;a.HHLIX pa60TH /6/ BII9pBHe 
nOJzy'tJeHH rrpo~OJII:iHM JI! nonepe'IHM ciiYHKu:HH OTKJrnKa .l(Jl.f:I .impa 
I2c B oOJ!a.cTH nepe~a.mmx m.nnyJI:r:.coB Iii = (550+660) MaB/c. 

IlpaxTnecKE!Jl ne!IHOCT:O pa.6oTH. YcoBepmeHCTBOBaHHaJ:I SR­
cnepll!MeHTaJI:oHM ycTa.HOBRa CJIY}KHT 6aaoli ,n;JIS! npoBe~eHHR .D;OJII'O­
cpO'IHOH nporpa.MM!il rro aJieRTpopOJK,n;eHll!ro 'tJaCTHU. 

Cos,I{aHHM rrporpaMMa BOCCTa.HOBJI9lIH.fI pa.n;HarmOHHO H0llCKa­
lK9HHHX ce'Ie:HHii no.aKcnepll!MeHTaJII:.Ho H3MepeHHHM cneKTpaM , 
( e' e )-pacce.!IHIDI MOlKeT ycneil!HO IIpHM0H.fIT:&C.fI ItaR B Ep0I1' TaK 
H B .zq>YI'MX HSyqHHX U9HTpaX. na.HHbIH M8TO,II; BOCCTa.HOBJI9HHJl MO­
lK0T ll!CIIOJI:r:.30BaT:&CS1 B lllHPOROH I<PJ:HeMa.TH'tJ9CROH o6Jia.CTH 9Jl9R­
TpOHHOro pacce.f!HH.f:I OT KBasJi!YIIPyroro TIHRa ~o rJIY6oxo Heyrr­
PYI'OH o6JiacTll!. 

I 
Y'IsMeReHHHe .n;HcMJepeHIWaJil)Hl:le ce-qemm ( e, e )-paccemum 

Ha .impax ~e H I2c MOryT OHTI:i BKJIIO'tJ9HLI B o61!1l1IH 08.HK ,Il;8.HHHX 
H HCTIOJII>30BaHH B Ka'tJeCTBe BCIIOMoraTeJI:OHHX .ItJIH BOCCTaHOBJie­
HH.R: pa.n;Ha.ull!OHHO HeHCRrult0HHI:lX C9"ieHHli .IJ;PYI'll!X H3MepeHHH H 
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,ll",JI.!I paa;n;eJieHH.ll RL K. ~T np:e: 60Jiee BHCORHX nepe;o;a.HHHX mr 
ny.1ll>cax. 

IlOJJY'leHHli!e axcnep:mJieHTaJ!DHHe peayJll>TaTH no ce-qe:tmJ!M 
I 

(e,e )-pacce.fllIBJ'I, CB06o;o;HHX OT pa,nRau;KOHHbtX KCR9J!t9lllllt, K no 

npo,n:oJibHOtt K nonepe~ott ~ OTRJIER8. MO'!'YT IlOCJ'IY'RKTb ,ll",JI.!I 

npoBepKIII paaJmqHHX TeopeTwrecRKx npe,n:cRB.aalllllt. 

Arrpo6a.I.IPUI pa60TH. OcHOBHHe MaTepKa..mit ,:n;HccepTa.iniroHHott pa-

6oTH ;D;OKJI8,lU:i!BaJIKCb Ha H~Hb!X ceMHHapax Ep~M. Ha Bcecoro3HOM 

ceMPIHape "3JieRTpOMarHl'ITHH9 B3aKMO.n;ettcTBllfl a;npOHOB B peaOHa.H­

CHOtt o6JiaCTH irneprd" (XapbKOB, 1989 r. ) , Ha Mem,IJYHapo,n:HoM 

coBemamui: "CTPYRTYPa a;npotta-8?" (tfexocJIOBaRIDI, 1987 r.) K 

ony6JIKKOB8.Hbl B BH;n;e npenpMHTOB EpIDM K CTaTett B neHTpa.1ll>HI:lX 

~HaJiax. 

CTpyKTypa H 06$9M 1I1lCCepTanMH· }J,HccepTau;KSI COCTORT H3 

BBe;n;eHHSI, -qeTHpex rJiaB, 3a.RJIIO'q9HKSI, npHJIOJKeliRtt H CTIRCRa Jm­
TepaTYPH· OHa H3JIO~eHa Ha 119 CTpaHHnaX ManmHOilHCHOrO TeKCTa, 

BiiJlIO"l!a.B: 36 pHCYHKOB, 7 Ta6JIKn n 100 Ha.HMeHoBamrli r:r;KT:KpyeMott 

mrTepaTYPH· 

CO,IJ.EP:iwrn:E P ABOTbl 

Bo BBeneHI1M o6ocHOBHBaeTcH a.KTYaJ!DHOCTb axcnepRMeHTaJ!D­

HHX HCCJie;n;oBaHHfi cneKTPOB (e,e')-pacces:rHKSI.Ha s:r.n:pax B 06.1.IaCTH 

KBa3HYTIPyroro mma H poJIOJ;eHKSI A 3Tpe30Ha.HCa, paCCMa.TPH-

BaIOTCH neJIH npOBe;n;eHHHX paOOT. 

B nepBott rJiaBe npID3e.n;eHH OCHOBHH9 BHIJ9Jlt9HKf.t ~peH­
IJ,RaJibHOrO ce"G:9Hl'IH aJieRTpOHOB Ha ~OHaX R s:r.n:pax, onpe,n:eJI9Hbt 

KHHeMaTH"G:ecKJ1Ie rrepeMeHHHe. Ilpe;n;cTaBJieH o6aop H a.HBJIHS axcno­

pIDl!eHTa.JIDHHX H TeopeTH"G:9CKJIIX pa6oT no pacce.mnno a.iieKTPOHOB Ha 

.f:f,D;pax Ii:pH npoMexcyTO't!HhIX aHeprHSIX B o6JiaCTK KBaSKY'JIPY'I'OrO mm.a 

n A33-pesoHaHca~ 06cyJIOJ;ruoTc.fI pa6oTH no KsMepeHHJO imJ<Jil03HB­

HHX cnexrrpoB (e,e )-pacceSIHl'ISI, onpe,n:eJieHKID npOJXOJtY,HOtt H rrorre­

pe"G:Hoil KOMilOH9HT ce-qemm. aHa.mISY corJiaCHO KOHUOmtHH y -CI<eil:­

JIHHI'a. PaccMaTpHBa:IOTCH HeKOTOpb!e COBTIB,ItaTeJII:iHYO IJ((lllllp~OHTbl, 

Itor.n:a B~ecTe c pacceSIHHb!MH 9JI9KTPOHB.IV!K per:e:oTpKpYJlTOII lllJOHTHe 

HS s:r.n:pa npOTOHH. 
Bo BTopotl; pr§.Be npno;n;HTCH ormcamm l'ltm1111pKMnm11.111.Hofi 

ycTaHOBI\l'I ("QHC. l)' Ha ROTopoil: 6HJIH nponll,/\11111• IHIMCl(lllllllll 

G 

cneKTpOB (e,e')-pacceSIHl'ISI Ha s:r.rwax .9:se n -.Grc. 
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Ilpe,n:CTaBJieHbl CHCTeMa Tp8.HCIIOpTI-!pOBIUI IIY'ffia, MeTo.n: pactteTa 

peJIOOlla HacTporIKH TpaKTa H TpaHCIIOpTV!pOBIGI rrytnro. BHBCl~9HH!1X 

9JI9KTpOHOB. IlpHBO;D;HTCH MarHHTHUe xapaxTepMCTHitu MarHUTHHX 

aJieMeHTOB 9JI9RTPOHHOro TpaitTa H M8rHHTHOro cneitTpor.mTpa. 

IIo.n:po6Ho omrcrum ocHOBHUe yaJIH cneitTpoMeTpa. PaccMaTpHBaeTcn 

6JIOK-cxeMa aJieKTPOHHKK s1tcrrepHMeHTaJibHOi1: ycTaHoBKU. 

PaHee cymecTBYJOll~M CHCTeMa TpaHcrropT:KpOBitn nytJ:Ra rmeJia 

PM He;n;ocTaTKOB, KOTOpb!e orpaHH'tlHBaJIH B03MOiitHOCTU TpaucnopTii­

pomw H qJOicy'C:KpOBKH rry-qxa, a H960Jibum:e H9CTa0U.JibHOCT~! napa­

MCTPOB rrytIRa IlplffiO,n:HJIH l{ cymecTB9HHHM HSMeHeHH.m.~ HHT9HCHDHOC­

TH IIY'ffia BI:IB9JJ;9HHI:IX 9JI9KTPOHOB H c]'.JOHOBb!X YCJIOBH:ti D ::mcrrnpn­

M9HTaJThHOM san:e. YcoBeprneHCTBOBaHHe TpaitTa ITOTpe6onarro IICIW­

Topoi1: rrepecTaHOBitH era aJieMeHTOD. B CHCTeMy 6HJI .n;o6an.,'lcH 

ROppeitTKPYIOmI-IfI MarHHT. c IIOMOlltblO ItoToporo OTI{JIOH9HIOO.ll1 B 

nepTHKaJII,HOi1: IlJIOCIWCTFr ,n:oCTHraJID.Cb pery.inrpomm IIOJ!OJ:teIIl111 

nytraa Ha MHill9HM. IIpe.n;BapUTO.llDl-IO rrpODOJJ;}LJIHCL pactJ:CT!:! OITTm.la.JI:b­

HOrO pe~rnMa HaCTpoil:mr TpmtTa. !1CXO.IUI1IM ycJIOBMeM R:DJISIJIOCL TIO­

JIY'tl9HHe MHHIDl!aJI:b?HX pasMepoB rryt!Ka Ha MIIIII9HH IIpl:! tllaRm!M3.i1b!IO~ 

CB9TOCHJie KauaJia. B yconepmeHCTBOB8.HHOM napuaHTC TpaI{Ta 

OCYJJl~CTBJteHa TpaHCil9PTll"QOBRa ny-q~a -~ q_xcnepHM9HTa.JUiHHM aa.n 
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.. 
:r;1 ero <I>oKYCJirPOBKa aa MH111eHH B KHTegBaJie aHeprd (I.0 + 
+ 4.5) rsB c HHTeHCHBHOCTbID N 101 e-/cex. IloJ.IYi:i:eHHHe pe­
a..:rn;HHe sHa"!eBl'LfI p9ltHMOB Ma.I'Hlit'l'HHX SJI0M0H'l'QiB B IIpG)leJiax 5% 
coBTia;D;a.Jll'I c pac-qeTHO o'1tHJ];aeMSMI![ sHa'qeliiUIMH. 

MarHHTHhtit cneRTpOM0Tp IIp0)lHasHa1!0H l1}IH. perHCTPB.WilH H 

onpe.n;eJieHKJ'! aHepI'Kl'I SJI0RTpOHOB, pacce.IIHHHX Ha Mmll0HH B HH­
TepBaJie SHeprd (0.5+2.2) raB. Ma.I'HHTOOTIT~ecm Tpa.KT 
cneRTpOMeTpa COCTOliIT liIS JlBYX KBa;D;PYllOJJl>lWX JIHHS liI OTRJIOH.f.00-
mero MaI'HHTa, YCTaHOBJieHHOI'O TIO)l yrJIOM 12° OTHOCHTeJll>HO ro­
pHSOHTaJil>HOH IIJIOCKOCTliI. CneRTpOMeTp pa6oTaeT B pelKliIMe "~ 
RYC~RYC" B .D:BYX IIJIOCROCTnx. PerHCTPJirPYilrlM annaparrypa coo-, 
TOliIT liIS Tpex aneprrypHHX C"!0T't!HROB, m11IIYJIDCHOI'O I'O)lOCROna H 
CliICT9Mhl liI)l9HTH<l>HKa.UHM aJieRTpOHOB H pacrr~o~eHa IlO)l yrJIOM 
24° OTHOCHT9JffiHO ropHSOHTaJil>HOH IIJIOCROCTH. MM!ryJil>CHHH ro­
.IJ;OCROII CJIYDT ;nJI.fl onpe)leJieHl'Ui aHeprIDI sanaTHBaeMHX cnex­
TpoMeTpoM aJieKTpOHOB H COCTOliIT liI3 17 CIJ;HHTHJLJifllJ.HOHHblX c-qeT­
'lil!ROB, rronepe1!HHe pasMepH KOTopux no.n;o6pa.HH T8.RJiIM o6pasoM, 
irTo6H ooecne'qHTb aHepreTH-qecRoe paspemeHHe I%. CliicTeMa 
liI)l0HTliI<l>HKaDJIIH 9JI0KTpOHOB COCTOHT KS Tpex, Ta.K HasI:I.Ba0.MHX 
d£/Jx -C1!9T'qHKOB, nepe)l KOTOpHMH YCTaHOBJI9H KOHB0pTOp KS 

CBHHD:a TOJJJnHHOH 16 MM. IlpHHI.J,HTI paOOTH aTOH CHCT9Mbl OCHOBaH 
Ha TOM oireBliI)lHOM qia.KTe' 1!TO ecJIK RaJR,ll;lIB HS C"tJ:9T'qliKOB o/E/dx 
HaCTpOHTn Ha HKSKYIO a~eRTID3HOCTn peI'HCTpaUHH O)lHHO"!HHX -qac­
TKU H9.JIBBH0BOH np:r;rpO)lH, TO BepOSITHOCTn O)lHOBpeMeHHOH ee pe­
rHCTpruum: BC9MH T:peMJI cirer'tli!KaMH CHCT9Mli MO>KHO C)leJiaTn npe­
He6pelKliIMO Ma.JIOil. 3JieRTpOHH ~e. BCJie)lCTBHe pasMHo~eHHn B 
ItOHB0pTOpe, 6y"!JYT .n;aBaTn B cireT'qHKaX aMJ.JJIHTY"llY· B H9CKOJIDRO 
pas npeBbtIJiaIOJ.cyIO 8.MIIJIHTY.D:Y OT O)lHHO"!HOH 118.CTHIJli; noaTOMY a<]­
~eRTHBHOCTn HX·perliICTpa.I.l;HH OCTaH9TCSI BHCOKOtt. YB0JIH'q9HH9 
aHepreTH1I9CROI'O a.RCeIITaHCa !IpHBeJIO R COOTB0TCTByroIU0MY YB9-
JIBiremno aneprrypHHX H dE/olx -cireT'qliIROB. IlpH onpe,D;eJiemm 
pasMepoB STHX cireT'qHKOB HCXO,IJ;HJill! liI3 ycJIOBH.11 o6ecneireHHJI 
saXBaTa -qacT:im; B )lliianasoHe I7% oT :rneprKH HacT:po:ltlm. TeJiec­
HbliJ: X!'OJI CTI9KT:pOM9Tpa 3a;D;aBa.JICSI pasMepaMH OKHa KoJIJIHMaTopa, 
ycTa.HOBJI9HHOI'O nepe)l nepBOtt JIHHSOtt •. KoJIJIHMaTOp o6ecneirHBaJI 
yrJioBoli saxBaT ±r0 B ropx.soHTaJIDHott IIJiocRocTK. IlpK BH6ope 
BepTHRa.J!bHOI'O pasMepa·oKHa HCXO)lliIJIH H3 ycJIODHfl o6ecneireHHJ1 

B 

I 

100% npOXOJ!r,I{9HKn iraCTm:J; irepes MaI'HHTOOllTHirecRHi Tpa.RT, anep­
TYPHH6 H rlE/rlx -cireTirHKH, npH ::JTOM T6JI9CHHH yrOJI CTI9RTpO­
MeT:pa COCTa.BJISI9T Al 0.75 MCp. 

B TpeTbea r~§.Be npHBe,JJ;eHH pesyJ!bTaTH no ncCJie)loBaHmO 

xapaRTepMCTHK ycTB.HOBKH. 
OnHca.Ha nporpa.MIVla MO.JJ;eJIKpOBaHH.11 MarHHTHoro cneKTpoMeTpa, 

KOTOPB.li m.neeT BOSM0'1\HOCTn y-qHTHBaTn MHOI'OKpaTHOe pacceJIHHe 
(npH Ha.Jm1n'lll: BOS.IJYxa B TpaRTe). c IlOMOJ.llnID 9TOi nporpa.JVIMH pac­
CirHTNBBJDiICn a.RC9IlTB.HC H aHepreTKir9CKH6 paspemeHIDJ: OT.D;eJinHHX 
Ra.HaJIOB m.myJIDCHOI'O I'O,I(OCROlla Cll9KTpOM6Tpa H 6wm HCCJI6,lJ;OBa­
Hlil sa.BHCMMOCTK YKaSaHHHX napaMeTpoB OT aKcrrepHMeHTa.JinHHX q']a.K­
TopoB: TIOJIOmeHIDI n:yqKa Ha Mm110HH, HaCTpoil:KH PeJKmVIOB MaI'HHTHblX 
aJieMeHTOB, HaJ.Il'I'!ll111 BOS.IJYxa B TpaKTe cneKT:pOMeT:pa. B pesynTa­

Te KCCJI9,lJ;OBaHKn Il0Ra38.H0 1 1ITO: 
- OTKJIOHemre pe'1UIMOB JIHHS OT OllTHMaJIDHOI'O yxy.muaeT 9H6P­

reTH'll:9CROe paspememre MarHHTHOI'O Cil6RTpOMeT:pa, ,JJ;OCTHI'B.li OT 
1 ,JJ;O I,8%, ROI')la o6e JIHHSH OTRJIOH0HH OT OTITHMaJIDHOI'O peJKmVIa 

Ha ±5%; 
- OTKJIOHeHHe p6lKliIMOB JI.HHS OT OllTHMaJIDHOI'O B npe,JJ;eJiax 

±5% He M0HJl9T SHaireHHe axcenTSHCa MaI'HHTHOI'O cneKTpOMeT:pa; 
- CMememre IlOJIOJ!t6HKH nyi;r:Ka Ha Mmll9HH B ropHSOHTaJinHOi 

IlJIOCROCTH B npe.n;Max ±1 CM He M9HJI6T SHaireHHe aKC9IITaHCa; 
- CMemeHHe n:yqKa B BepTHKa.JIDHOtt IIJIOCKOCTK ±r CM rrpHBO­

.n;KT K HSMeHeHHio 8HepreTKir9CKOi IOK8JIH perHCTpB.WilH Ha -0,5%; 
- npH HaJIHtnUI BOS.IJYxa B Tpa.RTe CII6RTPOMeTpa SHepreTH­

"tJ:9CR06 paspemeHKe npH SHeprHH HaCTpOiKH 0.5 raB B 2,5 pasa 
yxy)lllla6TCH TIO cpaBH6HmO C paspemeHHeM npH 3Hepr:r.m: 2 raB 
(pPIC. 2). , 

McOJie,JJ;oBaHHe xapaKTepHCTHR MarHHTHoro cneRTpoMeT:pa npo­

BO,ItHJIOCn c llOMOIIII>ID HSMepe:inrlt Ha BllB6,lJ;6HHOM rryq:Ke npH Eo = 
= I.?6 rsB. Ben H906XO)lHMa.II HH@opMaUHJI SamICHBaJiaCn Ha Mar­
Hl'ITHYJO JISHTY c noMOIIII>ID 8BM. Bo BpeMH o6pa6oTKH R aHa.irasa )la.H-1 
HblX no.nyqeHH xapaxTepHCTHKH YCTSHOBKH, CHHTH9 npR pasmIX cpo­
HOBHX yc~OBRfIX H B paSHHX ~SH1!6CIUIX o6~aCTRX liISMepeHHi. Ilo­
RaSaHO, 'ITO aqxpeRTHBHOCTn perHCTpau;HH 9JI6RTpOHOB T9JI9CKOIIOM 

elE/h PaBHa "'85%, npH STOM ,lJ;JUI IIHOHOB alfxPeRTHBHOCTb 
COCTa.BJISI6T ""'2%. 
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PHc. 2. KpHBHe aHepreTH1!eCKHX pacnpe,JJ;eJieHHH rrpH sHa­
'!elil'ISIX 3HeprHH HacTpoihtH cneRTPOMeTpa 0.5, 
I.O, I.5 H 2.0 raB (npH HaJ!PftlHH B03,IiYxa B 
crreRTpoMeTp~ecROM TPa.KTe). 

. . 
geTB9pTa.a rJiaJ?a TIOCBJ:JmeHa OITHcamno M9TO.IJ;HRH H3Mepem, 

o6pa6oTRH H odcyJK,IJ;eHHIO 3RCrrepHMeHTaJil'>HHX pesyJll>TaTOB. Ilo~o6~ 
HO paCCMOTPeHH npone,nypa H3Mepem, yqeT.WOHOBHX npou;eccoB, 
aOCOJIJOTHa.a HOpMl'.!pOBRa H onpe;n;eJieHHe H3MepeHHHX cei::rem. Tio;n;­
poOHO OITHCaHa npone,nypa BOCCTa.HO~eHH.fl HeHCR8.llteHHHX pa,I(Ha­
IJJ'IOHHhlMU acfxl>eRTa.MH ;n;ucfxI>epeHIJ;Ha.Jil'>HHX cei::remri1: ( e, e 

/ 
)-paccesnma:. 

IlpHBe;n;eHO cpaBHeHHe H3M9p9HHHX pa,I(Ha.uI'IOHHO-rronpa~eHHHX aR­
cnepJ/IlVI9HTaJil'>HHX ceqeliHH c TeopeTH1!eCKIDVll'! pac'!eTaMH B ~ePMH-
H odoJioi::rei::rHoli Mo;n;eJrn: m;i;pa. TipHBe;n;eHo corrocTaBJieHHe no~eH­
Hb!X ce'!eHHli ,JJ,JIJI ,cmpa 12c c ;n;aHHh!MH Ca.EJie /6/. IIpe;n;cTaBJieHH 
ITOJIYtJ:eHHH9 npO,IJ._l'.)J.Il'>HHe H nonepellHHe <lJYHKD;HH OTRJrn:Ra ,lJ,JIJI ,cmpa 
I2c npH nepe;n;aHHh!X mvmy.lil'>cax /~I = 600, 660 MaB/c. 

UsMepeHH.fI .ri;H~epeHIJ;Ha.Jil'>HHX cei::rem (e,e')-pacce.fIHH.f! Ha 
.f!.JU)ax 9Be H 12c B o6JiacTH KBa3HYIIPyroro ITHRa H ~33-peso­
HaHca JipOBo~c:o npH Ha'!MnHHX aHepr:ruDC E0 = I. 4.5, I. 67, 
I.93 H 2.13 raB H rrpH yrJiaX pacce.fIHH.f! I6 H ra0• TOJIIl.IHHa MH­
lll9H9H COCTa.BJm.rra t :: 0.04 .. pa,n;.;n;Jrn:H. OOIIUiH qJOH aRcnepHMeH­
TaJil'>HOro saJia HsMepH.Jic.Fi ;n;BYM.f! cnoco6a.MH: HsMepeHH.fIMI'I des Ml!-

IO 

~ 

Ilieml H :asuepeHI4SDIIK c saRph!THM ORROM BXO~oro ltOJIJml.\ra.TOpa 
cmeRTPQMe'fP8.. 06a MeTOJta noxasami:, qTo <PoH. He npeBhlllJaeT I% 
OT HcCJie.I(YeMOro npon;ecca. Bit7raJnl OT npon:ecca ';( - e•e- H OT 
Heno;n;a.:BJieHHI:lX IllIOHOB HSM9p.ff.lll1Cl> npH o6paTHOA TIOJL!lPHOCTH 
cneR'l"pOlleT:pa. 3'.roT <P<>H COCTaBJmJI ,., 3% B o6JiacTH poJKJJ:elllUI 

A
33

-pesoaaaca K -I%.- B o6JiacTH KBas:irynpyroro mma. M­
COJ!lOTHasI HOpMHpOBRa KsMepeHHHX cei::reHHA npoBo~aci:, c ITOMOIIl:&ID 
KSMepeHJtl cneRTPOB SJieKTPOHOB, paccesntHHx Ha CH2 H 12c Mm11e­
H.f0!: c To.Rll{lmaml: t = 0.02 pa,n; • .IJ;JmH. BWIHT8.HH9M 9THX cneK­
TPOB HB.X~CH BK.Jia,n; ynpyro pacceHHHHX aJieKTPOHOB Ha Bo.ri;opo- , 
.ri;e. CpaBHeHHe 3RcnepHM9HTaJil>HHX pesy.1Il'>T8TOB c pacqeTHI:lM ynpyJ 
!'HM mntOM IlOSBOJ.mJIO ,lJ,JIJI Kaxutoro KHH9MaTHi::rec~oro yCJIOBRH on­
pe.ri;e.mITl'> ROJIK6pOBO'tJ'.HHH lt09cfxl>mi;T!J:9HT. 

Ha p:e:c. 3 npe.ri;cTaBJieHH HsMepemme cneitTpH (e,e')-paccea:J 
HM Ha .impax 9:Be H 12c ,JJ;O YCTPaHeHH.fI pa,n;Ha.n;KOHHHX nonpa.BOK. 
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PHc. 3. CneKTPH (e,e 1 )-pacce.f!HHH Ha .impax 9Be H I2c 
~o ycTpaHeHH.fI pa,n;Ha.n;HOHHHX nonpa.BOK npH 
E0 = I.93 raB H 9 = I6 H I8o. 

8KcnepHM9HTaJII>HH9 TOi::rKH co.ri;epJKa.T CTaTHCT~9CKH9 onm:6KH R 
onm:6RH, CBH3aHHH9 c onpe.ri;eJieHHeM s<IxI>eRTl1IBHOCT9~ ci::reT'tfl'IROB 
ro;n;ocxona. CHCTeMaTHi::r0CRH9 onm:6RH COCTaBJI.fIIOT ~IO% 

II 



IIpH Ha"tlaJ!b!WX aHeprw:i:x (I. 67+2. I3) raB BHIIOJIHeHa npo­
rpaMMS BOCCTaHOBJieHHJ'I Pa.nHamIOHHO H0HCRaJ!teHHHX ce-qem. Ilpo­
~e)zypa BOCCTaHOBJieHHK OID!paJiaCb aa T00p0T],'!'q0CRHe paC"tl0TH pa-
60TH /9/ H JiBJU!0TC.S: peaJIKsau;Heft M9T0,1ta, OIIHCaHHoro B pa6oTe 
/IO/. ,1f.Jr.R HB.XOllr;ll;0Him H0HCRa.llt0HHHX ce-qem, Ha:x:0,1UIIIIHXC.S: M0E,Dy 
HSMepeHHHMH SHa'tlemrm.m, .KCIIOJll>SOBa.HH KBa.ztPaTl!1mll0 H :KYOnec­
Ime nommow B).tOJil> IIOCTOJ!!BHO:I!: ~RTHBHOI Maces. lIOita.SaHO, 
'ITO c llOMOIQI>D TSROI 11!B'l'0PIIOJUIQJIH, BM0H B R8"tl0CTB0 BCIIOMora­
TeJIJ,IIHX 2-3 CII0RTJ>S. c DIBI'OM HSMepemIJI no Eo .., 200 MaB, 
MOZHO o6ecne'l!H'l!i TO"tlHOCT~ BOCCTaHO:BJiem.m: H0HCRa.llt0HHHX ce-qe-
md: 3-4%. 

Ha puc. 4 np:rm9,D;eHH HCXO,mndt H Pa.nHamIOHHO nonpa.BJieHHW! 
&RcnepHMeHTaJ.II>BHe CII0RTPH Ha J'I,lijle I2c npH E
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Pll:c. 4. Hcxo,wme H pa.Itllau;HOHHO nonpSJ3JieHHHe aKCIIe­
pHMeHTSJrDHHe ceT.IeHHK (e,e')-paccemmJI Ha 
JW)e I 2c npH E0 = I. 93 ThB 1:1 f) = 18°: 

• - Pa.nHamIOHHHe ceT.IeHl:IH; 
• - Pa.ztMamIOHHO Hel:ICRaJiteHHHe ce-qemIJI. ,. . 

TeopeTneciate KPillBHe pacc"Il!!Ta.HH corJiacao pa6oTe /II/ H 
npH IIOMOntH o606lll0Hlm CTPYltTYPHHX ~ .zte:il:TpOHa /12/ .zvm 
ROMIL1!0RCHHX JJ;nep. Cpa.BHeHl:le HSMepeHHHX Pa.nHamIOHHO IIOnpaMeH­
_!!l:lX cneR~B c T00~0TJ1[tI0CIGIMH paC"tl9TBMH IlORasHBaeT-'---"tlTO 060-

12 

JIO"l0't!Ha.s! MO.IteJID Sl;ll;pa y,n;OBJI9TBOPHT9Jll>HO OllHCHBaeT SKCnepEMeH­
TaJIJ:>lrni' cneRTP B o~acTH RBaimynpyroro ~ H A 33-pesoHaH­
ca (pHc. 5). MeE,Dy .IJ:BYM!I l'llIR8IIJIH HM90TC.S: npeBWIJeHHe SRCnepH­
M0HT8 aa;n; TeopHel. Pac"tleTH B 1»epMH-Mo,n;e.mr g,n;pa IIJioxo OIIHCH­
Ba.IOT SKCnepHM9HTSJrDHH0 ,n;aHHHe B o6JiaCTH KBaSl:IYIIPYI'Oro IIHRa., 
o,n;aaxo npe.ztcRB.BHBa.IOT MaRCIJlMYM B o6JiaCTH pooui:emra A 33-pe­
soaaaca. Y"tleT BHCOROmllIIYJ.[])CHOH ROMIIOH0HTH R BOJIHOBOI .<liY~ 
g,n;pa_ 'l?epMH-MO,n;eJIH, corJiacao pa6oTe /I3/, YBeJIH1D!!BaeT.BRJia.n; 
ce-qeHHH B npoBaJie MeJK.DY .n;BYMJI :rm::KaME: H YJIY'Dll8.0T corJiacHe pact 
"tleTa c axcnepHMeH~OM B o6JiaCTH KBasHYTIPyroro IIHRa. 

i 60 l Eo•J..93 r.al 
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PHc. 5. 

• 
l.5 l.'f ,_, 

E!r-98) 

3RcnepHMeHTaJIDHHi cneKTP (e,e')-pacceJIHHH 
Ha g,n;pe I 2c npH E

0 
= I. 93 I'sB H f) = I6o, . 

CB06o~HHI OT pa,nHa:IJ;HOHHHX HCKaJ!teHHH • 
CIIJiolllHa.a: KpHBa.si: - TeopeTH"tlec:Kltii pac"tleT B 
odOJIO"tl0"tlHOtt MO~eJIH g,n;pa c HCIIOJII>BOBB.HH0M 
Blij)8.liteHH.fl padoTH /I2/, o6o6~eHHoro ,Il;JIJ'I I2c. 

Ha pnc. 6 npe~cTa.BJ:eHH npo,n;OJ.[])Ha.si: H nonepe-qaa.si: qiyH1til,HH 
OTRJIHRa ,nJUI JI,lij)a 12c B o~aCTH RBasxynpyroro TIHRa H "tl8CTHII­
HO A 33-pesoHaaca npx Jijl= 600 MaB/c, IIOJIY'l0HHH~ c noMOIItI>IDI 
HCIIOJ.[])BOBa.HKR: HsMepemmx HaMli! ce-qeliHtt (e,e')-pacce.f.[HH.f.[ c 
npnBJiexe:mi:eM ~aHHHX padoTH /6/. 

B rrpllIJio~eHH.a:X npHBe,n;eHH T86JIHI:Ui! HCXO~HHX H pa,nHa.u;KOHHO 
nonp8BJleHHHX·3KCIIepmvieHTaJIDHHX ce~emrll: (e,e')-pacce.f.[Hl'!.f.[ Ha 
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Puc. 6. Ilpo.n:om.Haa: H nonepe'IUIBJI <Wmo:um OTRJ.IHRa 
H,1ij)a I2c npH f ii = 600 MaB/c. 
Rpnm.m npne.n:emt pacTieTH rro o60JiotreTI­
Hoa MO,Il;eJDII .a:zt:pa corJiaCHO pa60TH /II/. 

I 
B SaxJllOt!emm C@C>J>MYJmpO:eami OCHOBime BHBO.U:H :e: pesyJibTa-

Tll .D;llCCepTaIJ,JIIOBHOi pa6oTH: 
I. YcoBepmeHCTBOBaHa c:e:cTeMB. TPa.HcnopT:e:pOBKH H cpopl\.m­

poBamm BHBe;l{eHHoro e--n:ytma., TITO SHaTIHTeJibHO YJIY'IlllHJIO cpo­
HOBHe YCJIOBHJ! SKcnepHMeHTa. 

2. PaCC'lll'ITaHH H COS,Il;aHH HOBH0 BapHaHTH .U:STSKTOPOB, B 
pesy.m.TaTe 'tlero YJJ:aJIOC:& YB~T:& suepreTHTJec:KHH artcenTa.Hc 
cnexTpOMe~ · B "' I, 5 pasa. 

3. Ilpose.n:emt :e:cCJie.n:oBamm BJIH.mmJI axcnepHMeHTaJI:&mrx 
ClJa.KTopoB Ha paapemeHHe l![ axceIITa.HC MarHHTHOro CII9KTpOMeTpa, 
B pesynTaTe ItOTOporo IIOKaSaHO' TITO: 

- OTitJIOH9HHe p0.lKID.!OB JIHHS OT OIITll'.MaJffiHoro y:xy.u:maeT 
sHepreTK1Iecxoe paapemeHHe MarHHTHoro cneKTPOMeTpa, .u:ocTHI"aJI 
OT •1 ;l{O I. 8%. Kor.n:a o6e JmHSH OTKJIOHemr OT OIITHMaJI:&HOro pe­
.PMa Ha :!:5%; 

- OTKJIOHeHHe P0.lKID.!OB ~HS OT OIITHMaJI:&Horo B rrpe.u:eJiax 
±5% IlPaKTK'l:eCKH He MeruteT SHaTieHHe aKCSIITaHCa MarHHTHOro 

I4 

crreKTpoMeTpa; 
- CMemeHHe IIOJI0'1t0HHJ! nyTIKa Ha MJ!!lll0Hl!I B ropHSOHTaJll,HO~ 

IIJIOCKOCTH B rrpe,n:Max ±I CM He M9HJI9T SHa'tleHHe aKCSIITa.Hca; 
- CMemeHH.r£ IIY'tlRa B Bep~RRaJI:&HO~ IJJIOCKOCTH ±1 CM IlpPIBO­

,IViT K RSMeHeHmO sHepreT>PJ:eCRO~ JllRaJIH traCTIDJ; perRCTpB!J,}Ill Ha 
±o.5%; 

- np:e: H~ BOS,Dyxa B TPaKTe CII0KTPOM9Tpa SHepreT:e:­
trecxoe paapemeHE:e npH SHepr:e::e: HaCTPQfRH 0.5 rsB B 2,5 paaa 
y::xy.u:maeTCJI no cpa:sHemDJ C paapemeHJIJ:eM np:e: 3Hepr:im: 2 raB. 

I 
4. HsMe¥eHH HHKJ.IIOSHBHHe crreKTpH (e,e )-pacceSJ:HWt Ha 
~ 9Be x 2c B o6JiaCTH KBasHYIIPyroro TIHKa :e: pOJK,IJ;eHHJI 
A 33-pesoHaHca npH HaTiaJn.HHX aHeprHJIX E0 = I. 45, I. 6?, I. 93 
H 2. I3 raB H rrp:e: yrJiax pacce.f.IHHJI 8 = I6 H. I8o. 

5. Paspa6oTaHa rrpo~e,n:ypa BOCCTaHOBJieHHJI Pa.IUI~OHHO 
H0HCR8llt0HHHX CIISKTPOB TIO M9TO,Il;HK0 'l!HCJI0HHOro pemeHHJI HHTe­
rpam.Horo ypa.BH0HHJ! Ha 6aae BCllOMoraTeJibHHX CIISRTPOB npH 
6oJiee ImSKRX aHeprHJIX. 

6. IlpH E
0 

= (I.6?+2.I3) raB H 9 = I6 H I8o IlOJIY"ll9HH 
aRCIIepEMSHTaJI:&HHe cneRTPH (e,e')-paccemma, CBo60;l{HH9 OT pa­
.ltl'Ial.UiOHHHX ncK8lltemfi.l:. CpaBHeime sKCnepm.4aHTaJI:&HHX.n;aHHHx c 
pactreTaMH B o60JIOTI01DIOA H iI>epMH-MO.D;eJIS:IX H,1!J)a llOKaSHBaeT, 
TITO: 

- o6oJioqeqHSJI!: Mo.n;eJll. Y.D;OBJISTBOPHTeJibHO OIIHCHBaeT SKCne­
pPllV!eHTaJ.I:&H:ID!: crreRTP (e,e')-pacceRHJIH B o6JiaCTH RBaSHYIIPYroro 
mma. :e: A 33-pesoHaHca. Mez,u;y .IlBYMJI mmaMH HMeeTcJI rrpeBGllle­
HHe SRCIIepmviaHTa Ha,n; TeOpHeA; 

- iI>ep!Vm-MO.U:eJI:& TIJIOXO OIIRCHBa9T axcnepHM0HTaJ!l>HH0 JtaH­
HH0 B o6JiaCTH KBaaEYIIPyroro TIRKa, o,n:Haxo rrpe.n;cxaaHBaeT MaK­
C:mJJYM ce"ti:emm B o6JiaCTH pOJK,IJ;eHHJI .d33-peaoHaHca. YTieT BH­
coROHMTIYJibCHoi ROMIIOH0HTH K BOJIHOBOi ~ .fO(pa MO.D;eJIH 
iI>epMH ysemrinmaeT BitJia.n; cetreHHJI B nposaJie M0J!QJY .n;:ayMJI mma­
MH :e: yJIY'qmaeT corJiac:e:e pactreTa c aKcnep:m11eHTOM B o6JiacTH 
RBaa:e:yrrpyroro mma.. 

?. C npHBJietreimeM .n;ammx pa6oTH /6/ rro.rrytreHH rrpo.u:om,Hbie 
n rronepeTIHue cpymtll;klH oTRJIHRa JtJIJI H,ItI>a 12c B o6JiacTn KBaa:e:­
yrrpyroro TIRRa H qaCTPftIHO .A33-PSSOHB.HCa !IpR rrepe.u:B.HHHX mvI­

rrym,cax Ii I = ( 550+660) Ma:S/ c. 
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