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Bse.neane 

npH aaanHae 3KCIIepHMeHTanbHbiX .ll8HHbiX ITO yrrpyrOMY pp -paCCeSI

HHIO B o6nacTH 3HeprHii 460 - 660 M 3B BbiHBnSieTcH pH.n <PaKTopoB, ero 

38Tp_y.llHSIIOIIIHX. 

1. OrrhiTHbie .naHHbie rro .nH<P<f>epeHuHanbHhiM ce'ieHHSIM B o6nacTH Ma-

nhiX yrnoB pacceSIHHSI, rrony'ieHHhJe paanH'iHhiMH aBTopaMH, aarrpHMep, rrpH 

"' 660 M 3B, rrnoxo cornacy10TCH Me:~K.ny co6oit I 1-41; 

2. PeaynbTaThi H3MepeHHA: rrpoTHBope'iaT rrpe.ncKaaaHHHM, rrony'ieHHhiM 

Ha OCHOBe .lllfCIIepCHOHHbiX COOTHOllleHHii /5/. HeCOMHeHH8SI B8:1KHOCTb 3THX 

06CTOSITenbCTB rro6y.nHna HaC IlpOBeCTH IIOBTOpHhle lf3MepeHHH Ce'ieHHA: yrrpy

roro PP -pacceHHHH B o6naCTH 3HeprHii 500-660 M 3B. HH:~Ke rrpHBO.llHTCH 

peaynbT8Tbi rrpe.nsapHTenbHhiX H3MepeHHii d a I d 0 B HHTepsane 

(2,25 + 13) 0
nc rrpH 632 M3B If .naeTCH rro.npo6Hoe orrHcaHHe MeTO.llHKH 

H3MepeHHft
1

HCIIOnb30B8HHOii B 3TOM 3KCrrepHMeHTe. 

CxeMa H ycnoBHH nposepeHHH §KCrrepuMeHTa 

HayqeaHe pacce»HHH Ha Manhle yrnhl aaTpy.nHeHo cymecTBeHHhlMH 

axcnepuMeHTanbHhlMH o6cToHTenbCTBaMu. CTpeMneHHe o6ner'iHTb BhmonHe-
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HHe OITbiTOB rrpHBeno B nocne}lHHe I"Oilbl K B03PO:lKJJ.9HHJO H II!HPOKOMy pac

npocTp8H9HHIO M9TOJl8 perHCTp8UHH ""'aCTHU 0Til8"1H" B 8KT8X ynpyi"HX CO. •• 

yJlapeHHii, 0JlH8Ko npH aaeprHRX"' 700 M aa aToT cnoco6 cno:>KeH H Jlopor, 

0 
OC069HHO rrpH pa6oTe H8 yrnax (} $ 4 , HatuH :>Ke H3MepeHHSI OCHOB8Hbl H8 

6onee rrpOCTOM, HO He MeHee H8Jl9:>KHOM M9TOJle Jl9T9KTHpOB8HHSI 'p8CC9SIH

HbiX "18CTHU ", 

CxeMa axcnepHMeHTa Hso6pa:>KeHa Ha pHc. 1. fly"'OK npo.Toaoa, BbiBe

JleHHbiii H3 B8KYYMHOii K8M9pbl CHHXPDUHKnDTpOHa n.Hfl OYf.HYf, ITpHTOpMa

:IKHBancg nonHaTHneaoBbiMH <!JHnhTpaMH .Jlo aaeprHH 632 :!:.. 13 M aa, <jJopMH-

poaancg CHCTeMoii nHHS, M8I'HHTOB H KonnHMHPYJOlliHX ruenefi H IT8Jl8n H8 

:>KHilKDBOilDPDilHYJO MHruear:. H 2 
161• P acceRHHbie "'BCTHUbi perHcTpHposanHcr:. 

TeneCKOITOM H3 "19Tb!pex C"19T"'HKOB - C 
1

, 
2

, J, 
4 • YfHTepaan yrnoa, Bbi-

}lenRBlliHXCH TeneCKOITOM .,. OITp9Jl9nHnCSI reoMeTpHeii nepBbiX llBYX C"19T"'HKOB 

C 1 , 2 • C Y"'9TOM a<jl<jJeKTOB MHOI'OKp8THOI'O p8CC9HHHSI B CT9H8X :>KHJlKOBO-

llOPOilHOii MHlli9HH1 C"'9T"'HKOB H CUHHTHnnHTOpe C 
1

, 
2 yrnoBbie pasperueHHR, 

pacc"'HTBHHbie Ha 3BM MeTOJlOM MoHTe-Kapno, oKasanHcr:. paBHbiMH 0,17°nc 

H 0,8° nc1 COOTBeTCTBeHHO }lnH (} H ¢ 

BbiJleneHHe ynpyro-pacceHHHbiX npoToHoB npoHSBOJlHnocr:. no npo6ery 

B M9JlHbiX nornOTHTenHX "Q>" 1 pacnono:>KeHHbiX Me)I{)J.y C"19T"'HK8MH C2
1
Cg,C4

1 

KaK noKasaao Ha pHc, 1, TonmHHa <!JHnr:.Tpos, sa}lasastuaH rropor perHcTpauHH 

TeneCKOIT81 ITOJl6Hpanacr:. T8K 1 "'T06bi HCKnJO"'HTh BCe 17 -Me30Hbi
1 

npoTOHbl 

0 + d + H JleiiTpoHbi oT conyTcTBYJOlliHX npouecdos PP .... 17 PP ' 17 H 17 np • ITo-

por perHCTp8UHH OCT8B8nCH OllHHM H TeM :>Ke BO BCeM HSMepHeMOM HHTep-

0 2 
aane yrnoa 2,25 ~ 13 nc, paBHHncg 205 r/cM H BKnJO"'an B ce6H TonruHHy 

CT9HOK MHlli9HH 1 C"'eT"'HKOB H CUHHTHnnRTOpOB, KaK BHJlHO H3 Ta6nHUbl 1
1 

I'}le YK838Hbl npo6erH 1T -MeSOHOB H ITpOTOHOB1 COOTBeTCTBYJOlliHe pasnH"'-

HbiM yqacTKaM aaepreTHqecKoro cneKTpa rrepsoHa"'anr:.Ho na}laJOmero npo-

TOHHOI'O ITY"'K8 1 Bbi6paHHbiii H8MH nopor Jl0CT8TO"'HO BbiCOK
1 

"'T06bi o6ecne-

4 

~.·. 
l1 

c, 

c.'./ ,,~ 
~-t/J/ 

I 
~ 11ECTHIII 

3/ff(lfT/1 

c'~~ 

~ 
PHc, 1. CxeMa OITbiTa, 
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B81IO B IIOCII8llHH8 I"Ollbi K B03pO)KJl8HHIO H li!HPOKOMY pac

eTOll8 pei"HCTp8UHH ""l:8CTHU 0Tll8"l:H" B 8KT8X yrrpyi"HX CO, •• 

KO rrpH aHeprHHX = 700 Mas aToT crroco6 cno)KeH H aopor, 

0 
a6oTe Ha yrnax (} ~ 4 • HaiiiH )1(8 H3MepeHHH OCHOB8Hbi H8 

HO He MeHee H8ll8)KHOM M8TOll8 ll8T8KTHpOB8HHH 'paCC8HH-

rrepHM8HT8 H306p8)K8H8 Ha pHCo 1. ny"l:OK IIpOTOHOB, BbiBe

YMHOii K8M8pbi CHHXPOUHKIIOTpOHa n.Rn 0J1.HJ1, rrpHTOpMa

HII8HOBbiMH <PHnbTpaMH .ao aHeprHH 632 :!:.. 13 Mas, <flopMH-

oii IIHH3, M8I"IIHTOB H KOIIIIHMHPYIOIIIHX Uieneft H II8ll81I Ha 

10 MHIII8Hb H 2 
161• PacceHHHbre "l:aCTHUbi perHcTpHpoaanHCb 

"18Tb!p8X C"l:8T"l:HKOB - C 1 ' 2 ' 3 ' 4 • Ha:Tepaan yrnoa, Bbi-

CKOIIOM ., OIIp8ll81IHIICH I"80M8TpH8H rrepBbiX llBYX C"l:8T"l:HKOB 

OM a<fl<fleKTOB MHOI"OKpaTHOI"O paCC8HHHH B CT8H8X )KHllKOBO-

H, C"l:8T"l:HKOB H CUHHTHIImiTOpe C 
1

, 
2 yrnoBbre paapeiiieHHH, 

a 3BM MeToaoM Moa:Te-Kapno, oKaaanHCb paBHbiMH 0,17°nc 

8TCTB8HHO lliiH (} H ¢ 

yrrpyro-paCC8HHHhlX IIpOTOHOB IIpOH3BOllHIIOCb IIO rrpo6ery 

THT81IHX "<P", paCIIOIIO)K8HHbiX Me)I{Jly C"l:8T"l:HK8MH C2,Cg,C4, 

pRe. I. ToniiiHHa <PHnbTpoa, aaaaBaBIIIaH rropor perHcTpauHH 

HpanaCb TaK, "l:T06bi HCKIIIO"l:HTb BCe 1T -M830Hb!
1 

IIpOTOHbi 

0 + d + \ corryTCTByiOIIIHX rrpoueccoB pp ... 1T PP ' 1T H 1T np • no-

OCT8B81ICH OllHHM H TeM )1(8 BO BC8M H3M8pH8MOM llHTep-

0 2 
-t 13 nc, paBHHIICH 205 r/cM H BKIIIO"l:81I B ce6H TOIIIIIHHy 

C"l:8T"l:HKOB H CUHHTHIIIIHTOpOB. Karc BHllHO H3 T861IHUbl 1, 

o6erH 1T -M830HOB H IIpOTOHOB, COOTB8TCTBYIOIIIH8 p831IH"l:-

H8pi"8TH"l:8CKOI"O CII8KTpa II8pBOH8"181IbHO rraaaiOurero rrpo-

Bbi6paHHblii H8MH IIOpOI" llOCT8TO"l:HO BbiCOK, "l:T06bi o6ecrre-

4 

.. ,.~~~ 
~· ' 
~~. 

".·'·~~ 
~~-
'·'i 

.'\,: 

( 

'~~ 
···~ 

~.f 

c.'./ ,,t-
~-./ 

I 
~ /'IECTHIII 

3/II(IITif 

Ct;~~ 

~ 
PRe. 1. CxeMa orrbrTa. 
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Ta6nHua I. 3aBHCHuocTH npo6ero:e ynpyro-paoceHHHHX 
npoToHOB H IT-ueaoHOB M8KCHuanDHO~ aaep
rHH OT HeynpyrHx npouecco:e. 

&/I.e. 1Yt:.f:5.~. R;7~l) Rp (C~~rin) R.r(E/ Rn{D11qx) 
rpAg. rPA!J. r;c~2 w r{r.llfz Cu r;cNz Cu r(CM2 ClL 

0 0 246.8 232.3 190.5 206.2 

5 II.4 243.3 228.8 190.0 204.8 

IO 23.0 228.5 218.7 185 200 

f3 30.0 220.1 210.5 180 198 

15 33,5 2I4.7 - I7 .8 

ITpHYellaHHe: J?p H AC;- - npo6erH ynpyro-pacceHHH~ nporoHo:e 
H ll-Ue30HOB U8KCHN8JlLHOti 3HeprHH, COOTB8TCTB6HHO. 

E 171Q.x 1 E nt.i.n. U E -NaKCH.IIaJILHaH, .IIHHH.IIaJILHaH H 
cpe,llHHfl ::JHcprMJtll cneKrpa_. nep:eoHallanLHo na,llaiOIJiero Ha 
.IIHW6Hb nyqKa npOTOHOB, 

6 

~~ 

.•· 
i<\, , .. 
~·~ 

l;i-', 

·~. 

''\)1· 

'IHTb nonaoe nornomeaHe HaH6onee saeprH'IHbiX 11 

npoToHaMH xpaAae ~ecTxoA 'IBCTH cnexTpa ( = 660 

BenH'IHH8 nopora ~OCT8TO'IHO HH3K8 1 'IT06hl ~eKTH 

ynpyro paccesiHHbie npOTOHbl1 COOTBeTCTByiOWHe MSII 

cnexTpa ( = 610 MsB). 

TaxHM o6paaoM, cxeMbi coBna~eHHA CC 
4 

, cc. 
ciJoHa cny'IBHHbiX C06biTHA H BKna~a CTeHOK MHWeHH 

pHpoBanH aKTbi ynpyroro PP -pacceHHHH. 
.::)'; 

MoHHTOpHpoBaHHe nyqxa npoHaBo~Hnoc& HOHHa• 

aanonueaaoA renHeM npH ~aBneHHH • I aTM H npo1 

MOWbiO UHnHH~pa <Jlapa~eSI, 
, 

CxeMbl CC 4 H CC 4 HMenH paanH'IHoe paapeu 

D03BOnSinO BeCTH HenpepblBHOe H861JIO~eHHe 3ll BKn8~1 

HHH O~HOBpeMeHHO C perHCTpauHeA OCHOBHOro s~eK 

~e>KHOCTH KOHTpOnbHble 38Mepbl ciJoHa DpOH3BOllHnHCil 

~ep~8HHbiX COBnaneHHA, 

3a clloa JlaMepeHHA npHHHMancH C'leT co6biTHA , 

H C'leT cny'IBHHblX COBna~eHHft, npH pa6oTe H8 yrna 

Bxna~ cny'laAHbiX coBnaneHHA 6bin Mi:mee 2%, Bxnan 

B 06WHA C'leT npH aanonHeHHOA BOllOPOllOM MHWeHH 

yrnax 3 - 5~. nc H peaxo nanan ~o ~ 1% Ha yrnax 

Bee H3MepeHHSI npoHaBo~HnHcb Ha CHMMeTpH'IH 

nepBH'IHoro ny'lxa yrnax, nonepeMeHHO cneBa H cnp• 

CDOC06 HCKniO'I8eT HeKOTOpbie nO>KHble scPcPeKTbl 1 CBS! 

HOH DnOTHOCTbiO pacnpeneneHHSI DpOTOHOB HnH SHepr 

HeTO'IHblM 3H8Hl!eM nei!CTBHTenbHOi! OCH D8~8IOIIlero 

Hbie 06CTOSITellbCTE8 MoryT Hrp8Tb OC06eHHO B8~HYI 

B ToR o6nacTH yrnoB, rne ce'leHHe MO>KeT cHnbHO : 

pBCCeSIHHSio 
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Ta6mu;a I. 3alHIC~IUOCTM npo6eroll ynpyro-pacceHHHwc 

npOTOHOB M IT-U630H0ll M8KCHYan:&HO~ 3Hep

!'Hll OT aeynpyrHx npo~ecco:B. 

'I.C. 
'II g. 

IYc.tp~t 
rPAg. 

0 
-
II.4 

23.0 

30.0 

33,5 

Rpr£) 
r;c11 2 w 

246.8 

243.3 

228.5 

220.1 

2I4.7 

l?p 7£/lltn) R.r(lJ 
r;c,z Cu rjcN2 Cu 

232.3 190.5 

228.8 190.0 

2I8.7 185 

2I0.5 ISO 

- I7.8 

f&r7£hlqx) 
r(CM2~ 

206.2 

204.8 

200 

I98 

-

aHHe: J?p H l(ji - npo6erH ynpyro-pacceRHHwc npoToHOB 

H ll-Ue30HOB t.I8KCHU8Jl:&HOH 3HeprHH, COOTBeTCTB6HHO. 

E ma.x, E llli.n U E -uaKCHU8Jl:&Haa, UHHHYaJI:&HaR H 

C pe,ltHRfl SHCp!'l1!tl cneKTpa,, nepBOH81l8Jl:&HO ll8A810!ll~ro Ha 

UHWeHb ny1lK8 npOTOHOB, 

6 

(., 
·i 

<: 

\~~· 

'IHT& nonHoe nornomeHHe Hau6onee saeprH'IHbiX 11 -MeaoHoB, o6paayeMbiX 

npoToHaMH xpaAHe JKecTxoA 'IBCTH cnexTpa ( = 660 M sB). B To >Ke BpeMH 

BenH'IHH8 nopora ~OCT8TO'IHO HH3X81 'IT06bl ~eXTHBHO perHCTpHpOBBT& 

ynpyro pacceHHHble npOTOHbl1 COOTBeTCTByJOJUHe MHI'XOA '18CTH D8ll8IOJUero 

cnexTpa ( :: 610 MsB). 
, 

TaxHM o6paaoM, cxeMbi coBnalleHHA CC 
4 

, CC 
4 

( nocne Bbi'IeTa 

~floRa cny'IBAHblX C06biTHA H BXn8ll8 CTeHOK MHWeHH H 2 ) H8lle>KHO pei'HCT-

pHpoBanH axTbi ynpyroro PP -pacceHHHH, 
,•"if: 

MoHHTOpHpoBaHHe ny'lxa npoHaBOllHnoc& HOHHaauHOHHoA xaMepoA M, 

aanonaeaaoA renHeM npH llBBneHHH a 1 aTM H npoxanH6poBaHHoA c no

MOJU&JO UHnHHllpa ~apalleH, 
, 

CxeMbi CC 4 H CC 4 HMenH paanH'IHoe paapewaJOruee BpeMs. 3To 

noaBonsno BeCTH HenpepbiBHoe Ha6niOlleHHe an BxnallOM cny'laftHhiX cosnalle

HHA OllHOBpeMeHHO C pei'HCTpauHeA OCHOBHOI'O s~exTa, llns 6on&welt Ha

lle>KHOCTH XOHTpOn&Hble 38Mepbl ~floRa DpOH3BOllHnHC& T8X>Ke MeTOllOM aa -

llep>K8HHbiX COBll8lleHHAo 

3a lfloH 113MepeHHii DpHHHManCSI C'leT C06biTHA C 'nycToft' MHWeH&JO 

H c'leT cny'lai!HbiX cosnalleHHA, OpH pa6oTe Ha yrnax 6on&we 3 • 4° nc 

sxna~ cny'laAHhiX cosna~eHHA 6bin MeHee 2%, Bxna~ oT nycToro cocy~a 

B o6JUHH C'leT llpH aanonHeHHOft BOllOPOllOM MHWeHH llOCTHran (60-40%) HB 

0 1 0 yrnax 3 - 5 nc H peaxo nanan llO '!. % HI\ yrnax 10 •13 • 

Bee H3MepeHHSI DpOH3BOllHnHC& Ha CHMMeTpH'IHbiX OTHOCHTen&HO OCH 

nepBH'IHOro ny'lxa yrnax, nonepeMeHHO cnesa H cnpaBa oT Hero, 3ToT 

CDOC06 HCXnJO'I8eT HeKOTOpb!e nO>KHb!e slflcfleKTbl, CBSI38HHble C HepaBHOMep

HOft nnoTHOCTbiO pacnpeneneHHH npoToaos HnH saeprHH no npolfiHnJO ny'lxa, 

HeTO'IHbiM aHaHneM nel!cTBHTen&HoA ocH nallaJOmero yrna H np, Oepe'IHcnea

Hbie o6CTOSlTellbCTE8 MoryT HI'pBTb oco6eHHO BBJKHYJO ponb npH H3MepeHHHX 

B Toft o6nacTH yrnos, rne ce'leHHe MOJKeT cHnbJIO aaBHCeTb oT yrna 

pBCCeSIHHSI, 
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'1',! < '~-;.:~ •• ·' •• • •• ,''} :. 

BnH30CTb CUHHTHnnBUHOHHhlX C'leT'IHKO:S K nep:SH'IHOMy Dy'IKY cymecT- !i~~;,l/ 

:BeHHO orpaHH'IH:SaeT M8K~HM8n&HO llOflyCTHMble 3H8'1eHHSI ero HHTeHCH:SHOCTH
1 
vi 

:SCnellCT:SHe Ofl8CHOCTH :S03HHKHO:SeHHSI 8MnnHTYllHhlX H :speMeHHhlX neperpy-

30K :S C'leT'IHK8Xe nng TOI'O, 'IT06bl flQllHSITb flOTOK npOTOHO:S llO npHeMne

MOit :SenH'IHHhl (0,2 + 0,8) 10
8 

CeK -1 H ycTpaHHTb :S03HHK810ll{He npH 

aToM no6o'IHhxe HenHHeitHhie afjMpeKThr' :a CHCTeMe 'C'leT"'HKH - cxeMa co :ana-

lleHHit: llenHTenH :SCeX C"'eT'IHKO:S KOHCTpyHpo:sanHCb flO ll:SyXCTyneH"'8TOit CXe

Me. t{epea Ty "'aCT& llenHTenB1 KOTopast c:sstahx:sanac& c mecT&IO nocnellHHMH 

llHHOll8MH <IJ3Y1 nponycKancg TOK :senH"'HHOIO :S 25 + 30 Ma, nocnellHHe llH-

HOJlHhre npoMe:lKyTKH myHTHpo:sanRc& eMKOCTstMH 2 -c 10 IL F • 0nHC8HH8SI 

CXeMa flHT8HHSI llHHOllHhlX npoMe:lKyTKO:S1 K8K flOKaaanH KOHTpon&Hhle H3Me

peHHSI1 o6ecne"'H:SaeT :ShlCOKYIO nHHeitHOCTb C'leTHhlX xapaKTepHCTHK npH pa-

6oTe Ha caMhiX ManhiX yrnax :snnoT& llO noToxo:s nep:SR"'Horo ny'IKa 

:: 3• 108 
cex-1. 

C uen&IO :ShiSI:BneHHSI :S03MO:lKHhlX HenHHeilHhlX ~tj>eKTO:S 1 :Sh13:88HHhlX 

neperpyaxoit C"'eT"'HKo:s, HMnyn&CHhie aarpyaKH HX noll:sepranRc& cTporoMy 

KOHTpOniO npH npo:SelleHHH H3MepeHHit :S o6naCTH C8Mh1X ManhiX yrno:s. 

Bhxno ycTaHo:sneH01 'ITO npR aarpyaxax C"'eT'IHKOB < 115 • 10
4 

cex-1 tjlopMa 

HMnyn&CO:S H tjlopMa KpHBOit paapemeHHSI He MeHstnHCb :S npellenax OIUH6KH 

RaMepeHRst, B llan&HeitmeM :see RaMepeHHst npo:SOJlHnHc& npR Taxoit HHTeH

CH:S.IIOCTH npoToHHoro nyqxa ( :: 7 • 10 7 npoT. I cex) 1 npH xoTopotl: aarpyaKH 

c"'eT"'HKO:S He npe:shxmanR yxaaaH~oit :senH'IHHhi, t{acT& RaMepeHHit 6hxna 

:ShlflOnHeHa npH HHTeHCH:SHOCTSIX flpOTOHHOl'O ny"'K8 B 2-3 paaa, OTnH'I810-

lllHXCSI OT :Sbi6paHHOit :senH"'HHhlo 

C:sga& HSMepHeMbiX :senH'JHH c SH<bffiepeHllRanbtlhiM 

Ce'leHHeM, nonpa:SKH 

CxopocT& C"'eTa co6biTHit Ha :ShiXOJle cxeM co:snaAeHHit, T.e. "'Hcno npo

ToHo:s N SIKCfl, ( ()) , HcnymeHHblX B e]lHHHllY :speMeHH B HHTep:san Tenec-

aoro yrna n ' OXB8Tbl:B8eMoro C"'eT"'HK8MH I H 2, cneJlyiOU{HM o6paaoM 

CBSI38H8 C Ce"'eHHeM: 

8 

·V 
ir.~.· ' 
·\,;· 

,,<1-1 

~e~, 

·~. 

N (8)=T/(8)I(p.~8) I~ dCd]n) 
axcn. v Q d (i) 

3JleCb J -pacnpeJleneHHe HHTeHCH:SHOCTH fl8Jl8 

H2 -MRmeHHi n -"'HCno pacceRBaiOmHx stJlep 

V H (i) -nepeMeHHble HHTel'pHpO:S8HHH no 061>E 

T/ ( ()) -nonpa:SO'IHbiit MHO:lKHTen&, Y"'HTbl:B810lllH: 

UHH npOTOHO:S C'leT"'HK8MH C 3 H C 4 i /L ( ()) 

atJ>tj>eKTb! MH01'0Kp8TH01'0 pacceSJHHH rrpOTOHO:S B 

no TeopeMe 0 cpeJlHeM :Sblp8:lKeHHe ( 1) 

rAe 

N (8) 7i. ( () ) 
9KCIT. 

d a 

d (i) 

.{(8), 

~ ( ()) = I I d (i) d V n 1 p. ( () ), 
v n 

MO:lKHI 

Bbi'IHCneHHe ~ ( ()) B npeae6pe:lKeHHH rrpo 

CeHHHH perHCTpHpyeMhlX npoTOHO:S :S :semeCTBe 

npeJlCTa:snsteT oco6oro TpyJla. npoCTbiMH reoMe 

MO:lKHO ITOK838Tb1 'ITO B HameM cnyqae N 9KC 

13° fo 4d' n.c. 

neTan&Hbiit y"'eT atl>tl>eKTO:S MHOl'OKpaT.IIOl'O 

HHeT :Sbi"'HCneHHSI HHTerpana ( 3) 1 nocxon&Ky Ta 

!!() MeTpbl 9KCITepHMeHTan&HOit ycTaHOBKH 1 K8K 

tj>yHKUHHMH COOT:SeTCT:SYIOlllHX yrno:s MH01'0Kp8T.II 

~ (8) 6hlno Bbi'IHcneuo no MeTolly MoaTe-Kapn 

paccestHHst :a cTeaxax H 2 -MHmeaH, c"'eT'IHKax 
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i:' ··:~· 
OCTh CUHHTHnnHUHOHHbiX C"ieT'IHKOB K rrepBH"iHOMY IlY'IKy cymecT- , \l-,~ . 

HH"iHBaeT MaKCHManhHO llOilyCTHMbie 3Ha"ieHHSI ero HHTeHCHBHOCTH, ;:~ 
e orraCHOCTH B03HHKHOBeHHSI aMrrnHTYllHbiX H BpeMeHHbiX rreperpy

T"iHKax, LlnH TOI"0 0 "iT06bi IlOllHSITh IlOTOK IlpOTOHOB llO IlpHeMne

HHbl (0,2 .. 0,8) 10
8 

CeK -
1 

H yCTpaHHTh B03HHK8IOil{He IlpH 

"iHbie HenHHeftHbie sqxjleKTbl B CHCTeMe 'c"ieT"'HKH - CXeMa COBila-

HTenH BCeX C"ieT"'HKOB KOHCTpyHpOBanHCh IlO llBYXCTylleH"'8TOft cxe-

Ty qaCTh nenHTenH, KOTopaSI CBSI3biBanaCh C IlleCThiO IlOCnellHHMH 

413Y, Ilporrycxancsr TOK BenH"iHHOIO B 25 + 30 Ma, nocnellHHe llH-

oMe)l(yTKH IIIYHTHpoeanHch -eMKOCTSIMH 2 -c 10 p. F • OrrHcaHHaH 

aHHSI llHHOllHbiX I1pOMe)l(yTKOB0 KaK IlOKaaanH KOHTpOnhHbie H3Me

Clle"iHBaeT Bb!COKYIO nHHefiHOCTh C"ieTHblX xapaKTepHCTHK IlpH pa-

aMbiX ManbiX yrnax BllnOTh llO IlOTOKOB rrepBH'IHOI"O IlY"iKa 

ex-1• 

n&IO BbiSIBneHHH BoaMO)I(HbiX HenHHefiHbiX SIPcPexToB, Bhi3BaHHbiX 

fi C"ieT"iHKOB, HMilynhCHbie aarpyaKH HX IlOl!BepranHCh CTpOI"OMy 

IlpH IlpOBelleHHH H3MepeHHft B o6naCTH C8Mb!X ManbiX yrnoB, 

HoBneHo, 'ITO rrpH aarpyaxax C"ieT"iHKOB < 1,5 • 104 
cex-1 cPopMa 

H clJopMa KpHBOfi paapeiiieHHSI He MeHHnHCh B Ilpenenax OIIIH6KH 

• B nan&HefiiiieM ace HaMepeHHSI rrpoBOllHnHCh rrpH Taxofi HHTeH

poTOHHoro rryqxa ( ;: 7 • 107 
rrpoT. /cex), rrpH KoTopofi aarpyaKH 

He rrpeBbiiiianH yxaaaJJHofi BenH"iHHbi, l.JacTh HaMepeHH~ 6bma 

IlpH HHTeHCHBHOCTSIX IlpOTOHHOI"O Ily"iKa B 2-3 paaa, OTnH"i8IO-

Bhl5paHHOfi BenH"'HHhl, 

Cesra& HaMepHeMbiX eenH"'HH c llHdxbepeHuHanbHbiM 

Ce"ieHHeM, nonpaBKH 

CTh C"ieTa C06b!THfi Ha Bb!XOlle cxeM COBI18lleHHfi
0 

T,e, 'iHCno rrpo

'KCil, ( ()) , HCilyil{eHHbiX B ellHHHUy BpeMeHH B HHTepBan Tenec-

0 , OXB8TbJBaeMOI"O C"ieT"'HK8MH } H 2, cnenyiOil{HM o6paaoM 

Ce"ieHHeM: 

8 

·I• 

: r·~:~ 
'}~· 

J~~· 

N (())=T!(()Jf(p(o()) I--.!!...!!_ dCd]n) d V. 
sxcrr. v g d w 

(1) 

3AeCb J -pacrrpeAeneHHe HHTeHCHBHOCTH naAaiOmero rryqxa no o5~eMy B 

H2 -MHIIIeHH; n -"iHCnO pacceHB8IOlllHX Slllep B ellHHHUe o6~eMa MHIIIeHH0 

V H W -rrepeMeHHbie HHTei"pHpOB8HHSI IlO o6~eMy H TeneCHOMY yrny; 

Ti ( ()) -rrorrpaBO"iHbifi MHO)I(HTenh, Y"iHTb!B8IOlllHfi scPcPeKTHBHOCTb peJ"HCTpa-

UHH IlpOTOHOB C"ieT"iHK8MH C J H C 4 ; fl ( ()) -MHO)I(HTenh, Y"'HTbiB8101llHfi 

scPcPeKTbl MHOI"OKpaTHOI"O paccesrHHSI IlpOTOHOB B H 
2 

-MHIIIeHH H cqeT"'HKax. 

no TeopeMe 0 CpellHeM Bbipa)l(eHHe ( 1) 

rne 

N (()) 7j, ( () ) 
SKCil. 

d a 

d (l) 

.{(())' 

~ c e J = I I d w d v n I fl c e J. 
v 0 

MO)I(HO nepellHC8Tb B BHile: 

( 2) 

( 3) 

Bbi"'HcneHue ' ( ()) B npeHe6pe)l(eHHH rrpoueccaMH MHoroxpaTHoro pac-

cestHHSI pei"HCTpHpyeMbiX IlpOTOHOB B BemeCTBe CUHHTHnnSITOpOB H T,ll, He 

IlpellCTSBnSieT OC060I"O Tpylla, npoCTbiMH reoMeTpH"ieCKHMH IlOCTpoeHHSIMH 

-I 
MO)I(HO IlOK838'l'h, 'ITO B HSIIIeM cnyqae N SKCil, ( ()) "' Sin () B o5naCTH 

0 • 
13° .. 4 n.c. 

LleTSnbHblfi y"ieT scPcPeKTOB MHOI"OKp8THOI"O pacCeSIHHSI IlpOTOHOB ycnO)I(

HSieT Bbl"iHCneHHSI HHTerpana ( 3), IlOCKOnhKy TaKHe I"eOMeTpH'IeCKHe rrapa

MeTpbl 3KCI1epHMeHT8nhHOfi YCT8HOBKH 0 KaK 11 () 0 11 cp H Tello CTSHOBSITCSI 

clJyHKUHSIMH COOTBeTCTBYIOlllHX yrnoB MHOI"0Kp8THOI"O pacceHHHSI. noaTOMY 

'(8) 6binO Bbl"iHCneHO IlO MeTOllY M OHTe-Kapno C yqeTOM KynOHOBCKOI"O 

pacceHHHH B cTeHxax H 2 -MHIIIeHH, cqeT"iRKax C 1 R C 2 , . LlnH HSXO)I(lle-
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HJHI pacnpeAeneHMSI nnoTHOCTM BepOSITHOCTM p83b!rpb!B8eMbiX C06b!TMH MCnOnb-

30B8nMCb A8HHbie pa6oThi 17 I. O'!eBMAliO, 'ITO pe3ynhT8T TaKoro pac'!eTa 

lie 6yAeT 38BMCeTb OT BMA8 ~yHKUMM1 MMMTMpyromefi ceqeJIMe pacceSIHMSI 

nMillh B TOM cnyqae, ecnM M3MeHeawe ee c yrnoM B o6nacTM (} + 1'1 (} npe

He6peMMMO Mano no CpaBHeHMID C BenM'!MliOH C8MOH ~YHKUMM B 9TOM MHTep-

Bane. OocKOnbKY ceqe}IMSI pacceSIHMSI onHCb!B8IDTCSI AOCT8TO'IHO MenneHHO Me-

HS!IDUIHMHCSI ~yHKUMSIMH 1 TO npaKTM'!eCKH BeCbM8 IliMpOKMH KnaCC MMMTHpyro

IliMX ~yHKUMH MOMeT YAOBneTBOpMTb 9TOMy ycnOBMIDe 

1.5 
Nf~. 

M«n 

ef· DTH.l-t .. ! tp ~! .. 
... 

£r63211JB 

~ - N('li) 

0 -'l(lfJ 

f(l?~'lfiYJ 
OTH. 

'9· 

l: A -f(lf) 
y-t ro 

• • 

ctf 

o . ·O • 6-::···· .. ·=·· o± • tl :·· • . o· ....... .,. ... . 
-·~~--- - -1· t-5 ,y,..,_pl?:o.•~·-.... . __ • -----:-~-

·4··. ··A ·.6 .... 
4 

I 0 
25 30 

ueJ M TJ(eJ • 

Pe3ynhT8Tbi pac'!eTa ~({}) npeACTaBnelibi Ha pnc. 2 H B Ta6nnue 2. 

M3 pncyliK8 MOMHO BHAeTh 1 'ITO pe3ynbT8T p8C'!eTa B o6naCTH yrnOB (5° 
0 -1 

_ 14 ) n.c. no ~opMe xopolllo cornacyeTcsr c npH6nHMeHHeM Sin (} , xa-

paKTepHbiM AnSI cnyqasr, KOrAa MJioroKpaTHoe KynoHoBCKoe paccesraHe npe 

ae6peMMMo Mano. OnHaKo, KaK noKa3an pacqeT, B oTnH'!Me oT nocnenHero 

cnyqasr
1 
8~~eKTbl KynoHOBCKOrO paCCeSIHMSl npMBOASIT K TOMy1 'ITO BenM'IMH8 

~({}) nepecTaeT 3aBHCeTb oT yrna, H8'1MH8SI c (} ;;; 3° n.c. H MeHee. 
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'u 
DD 

I. 
2. 

3. 

4. 

5. 

6. 

7. 

8. 

9 • 

IO • 
II. 

12. 

D. 
14. 

15. 

Tao~~ 2. 3a••c..ocr• axcnepaae&ra.•ac 
DOnp&IOK j(z!) K fl(rJ') 

lYCilllf , ~Ken (tJ!: t. A ~KCn: '<5 (t)j 'r' ( 
rPIIg . . orH. f.!J. ' % ! orH.eg. oTH. 4 

5,1 

5,8 

6,7 

9,0 

II,3 

13,6 

15,7 

18,0 

20,3 

21,5 

22,6 

25,0 

27,0 

29,3 

00,0 

3,20 

1,36 

1,20 

1,07 

1,01 

1,00 

0,82 

0,74 

0,67 

0,61 

0,57 

0,53 

0,44 

0,36 

0,34 

:ll,O 
20,0 

20,0 

20,0 

IO,O 
5,0 

5,0 

5,0 

5,0 

5,0 

5,0 

5,0 

5,0 

5,0 

5,0 

2,08 

2,05 

1,91 

1,53 

1,29 

1,10 

0,93 

0,78 

0,68 

0,63 

0,8) 

0,54 

0,49 

0,45 

0,44 

6,08 

6,08 

6,10 

6,12 

6,20 

6,28 

6,:rl 

6,48 

6,58 

6,62 

6,?0 

6,82 

6,92 

7,10 

7,15 

IJp .. naue: a) 3Ra~&nae d67cfJZ (.Jo .. ~~o.ayqeao 
O••Oxa axcrpano~~·· o~eae1a p 

G) norpe•aocr• aaa'lt .. l j (tJ) pa 

1) o .. oxa 11311tpl118 ? (t.JI paa 

II 



HHSI nnOTHOCTH BepOSITHOCTH p83birpbiB8eMhiX C06b!THfi HCilOnb

e pa6oThi /7 I. QqeBH.QHo, 'ITO peGynbTaT TaKoro pacqeTa 

eTh oT sn.na ¢yHKunn, HMHTnpyromefi ceqesne pacceSIHHSI 

qae, ecnll ll3MeHeHHe ee C yrnOM B o6naCTll 0 -::_ /'1 8 rrpe-

0 110 cpaBHeHHID C BenH'IllHOfi C8MOH ¢yHKUllll B 9TOM HHTep-

y ceqeBHSI pacceSIHllSI 011HChlB8IDTCSI Jl0CT8TO'IHO Me.QneBHO Me

~UHSIMH, TO rrpaKTH'IeCKH BeCbM8 WHpOKHH Knacc HMHTHpyro-

~eT y.nosneTBOpHTb 9TOMy ycnOBHIDo 

.5 £•632HJB f~~zrJ 

~· I II -N(t') 

·. f : ~ f(VJ tot--~,-' ~-· ,,,1 1 110 

Or H. . ,. 

t 

" • 
. 0 ... 1:·4.._. .............. i·.: .. 0 ...... .. 

~~ :,b,:o::;·~-~ ... -- .. -~-__ · j_ts 
4 - ··6. 

·A ..... 4 

I I 
0 b I 

0 S tO 15 20 25 30 
'If'~~~"''' C'(l¥ 

Ie 38BHCHMOCTH N 9KCil. ( e ) , f r e J H TJ(O) • 

I 

lrh1 pacqeTa f(O) rrpe.ncTasneHbi sa pHc. 2 H B Ta6nHue 2. 

~HO BH.Q8Tb0 '1TO pe3ynbT8T pacqeTa B o6naCTH yrnoB (5° _ 
-1 

¢opMe xopowo cornacyeTcSI c npH6nH~eHHeM Sin e ,. xa-

cny'1aSI, Kor.na MHoroKpaTsoe KynososcKoe pacceSIHHe npe -

o. O.nsaKo, KaK noKaGan pacqeT, B oTnH'1He oT rrocne.nHero 

bl KynOHOBCKoro paCC8SIHHSI rrpHBO.QSIT K TOMy, '1TO BenH'IHH8 

8Bl!CeTb OT yrna, H8'1llHaSI C 8 g; 3° n.c. H Meuee. 

10 

T&O~MQA 2. 3aaac..oct• axcnep••eata.b&O aa•epeaaax ae~aqaa, 
nonpaaoz j(t!) • l{'(rJ') ot yr.aa pacceaua. 

'u lJeqtff, ~Ken (tJ}, t LlMKcn: ~ ('-') ~-I (iJ) TWCI{IIf t. ('o/d.R.) 
DD ('PIIg. orH. ~· 1 % ! OTH.eg. OTH. eg. 10-z~_.,pe ;Yo 

I. 
2. 

3. 

4. 

5. 

6 • 

7. 

a. 
9. 

10. 

II. 

12. 

IJ. 

14. 

15. 

5,1 

5,8 

6,7 

9,0 

II,3 

13,6 

15,7 

18,0 

20,3 

21,5 

22,6 

25,0 

27,0 

29,3 

00,0 

. I 

3,20 

1,36 

1,20 

1,07 

I,OI 

I,OO 

0,82 

0,74 

0,67 

0,61 

0,57 

0,53 

0,44 

0,36 

0,34 

ro,o 
20,0 

20,0 

20,0 

IO,O 

5,0 

5,0 

5,0 

5,0 

5,0 

5,0 

5,0 

5,0 

5,0 

5,0 

2,08 

2,05 

1,91 

1,53 

1,29 

1,10 

0,93 

0,78 

0,68 

0,63 

0,8> 

0,54 

0,49 

0,45 

0,44 

6,08 

6,08 

6,10 

6,12 

6,20 

6,28 

6,~ 

6,48 

6,58 

6,62 

6,70 

6,82 

6,92 

7,10 

7,15 

9,8 

4,2 

4,0 

4,5 

5,1 

6,0 

5,9 

6,7 

6,7 

6,7 

6,7 

7,4 

6,7 

6,1 

6,1 

ro,o 
20,0 

20,0 

20,0 

10,0 

5,0 

5,0 

5,0 

5,0 

5,0 

5,0 

5,0 

5,0 

5,0 

5,0 

llp .. naue: a) 3Baqene d6/{:(JZ po~"y~oo~yqeso axctpano.r~ael. 
O•a6xa axctpano.a~•• OQeaeaa paaaol 5~. 

0) llorpe.SOCT,b 3R&'I8RRI y (tJ} paaaa _t10-. 

B) 0 .. 01:& R3Mtpea .. ?(tf/ p&BI& .!~• 

II 



TionpaBO'IHbdt MHO>KHTellb '1/ ( 0) 1 BBe.QeHHbift B Bbipa>KeHHe ( 2) 0 OTpa-

>K8eT ::mepreTH'ieCKyiO 38BHCHMOCTb noTepH npOTOHOB BC.Ile.QCTBHe B38HMO-

.QeftCTBHSI HX C Beii(eCTBOM cJ!HllbTpOB '<I>' t CTeHOK C'ieT'IHKOB C2,3,4 H .Qp, 

3Ha'leHHSI '1/ ( 0) H8XO.QHllHCb 9KCnepHMeHT8llbHO C COXpaHeHHeM pa6oqeft 

reoMeTpHH B Clle.QyromeM BCnOMOI'8TellbHOM OnbiTe, 

CqeT'IHKH C 1 _ 4 BMecTe c nornoTHTenSIMH 'ell", ucnon&syeMbiMH B 

o· 
OCHOBHbiX H3MepeHHSIX1 YCT8H8BllHB8llHCb H8 0 • 11HTeHCHBHOCTb nyqKa no-

HH>K8ll8Cb ao = 5.10
2 

npoTOHOB ceK-1, B aTHX ycnosusrx cosnaaeHHSI 

HMnyllbCOB B C'ieT'IHKaX C 1 H C 2 perHCTpHpyiOT 'IHCllO na.Q810II(HX 'iaCTHU 
1 

a B C 1_ 4 -'IHCllO 'iaCTHI1 1 npome.QmHx qepea cJ!HllbTpbio 0THOilleHHe C'ieTa 

9THX COBna.QeHHft H .QaeT COOTBeTCTBylOI!lee 3Ha'ieHHe MHO>KHTellSI '1/ (0) .QllSI 

.QaHHOft aHepi'HH ny'IK8 npoTOHOB, 

Penn&taTw. cpaiUHHe c peayn&TaTaMH 

apyrux asTopQB R o6cymneHHSI 

3Ha'ieHHSI N aKcn. ( ()) , HBAlleBHwe H3 onbrfa, npuseae!fbi B Ta6nH:-

ue 2, llH~epeHUH8llbHbie C8'ieHHSI, BblqHC.IleHHbie no cJ!opMyne (2) 
0 

.Q8Hbi 

B nocne.QHHX .QByX CTon6uax TOft >Ke Ta6nHUbi H HlllliOCTpHpyiOTCR pHC, 3 H 4, 

A 6conroTHbie aHa'leHHR ceqeHHft Haxo.QHllHCb nocpeacTBOM npHBS13KH ua
da 

0 MepeHHoro yrnosoro pacnpeaeneHHR K d{l( 30 ) • C aToll: uen&ro aHa'leHHR 

N ~K ( ()) 6bmH aKcTpanonupoB~Hbi K yrny 30°. 0mH6Ka aKCTpanonSIUHH "' en. 

oueHeHa paBHoA ~ 5%. BenH'IHHa ceqeHHR Ha aToM yrne H3Mepsrnac& paHee 

Me.mepSIKOBbiM n ap. 181 H paBHa ( 8,37 :t. 0,37) M61 cTepaa. Tipu 6nHaKoft 

aHeprHH PaftsrH H ap. 191 Hamnu ansr yrna 29,5° c.u,M, aHa'ieHHe ( B,80 :t. 

:!:_ 0, 34) M61 CTepa.Q. 

HopMHpOBKa c noMom&ro cllasosoro aHanusa, BbmonHeHHasr HaMH (eM, 

HH>Ke), aana SHa'ieHHe 8,20 :!:. 0,15. Ycpe.QHsrsr aTH TpH pesyn&TaTa, nony'IHM 

da (300)1 d Q =8,13M61cTepa.Q, 3Ta Be.llH'IHHa H8 "' 10% 6onee nony-
pp -

qeHHoA B pa6oTax Boraqeaa 111 H BoroMonosa H ap, 121. 

12 
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( 

l 

! 
\ 

B nuTeparype y>Ke uaaectHw cseaeHHsr o d a 

.QllSI o6naCTH YI'llOB H 9H9pi'Hft1 6nH3KHX K HamHM, 1 

680 , 657, 670 Mas HMeiOTCSI pesyn&ratbr Be 

Ba H ap. I 21 H narroHa I 4 I. K poMe TOI'O. B .QHanB 

cJ!epeHnuan&Hbre c~qeHHR HSMepuna rpynna 11T3<1> -

t!OPO.QHOft nySbipbKOBOft KaMepbl1 noMemeHHOft B nyq( 

= 850 Mas.· 11s conocrasneHHSI arux pesyn&taTos (, 

'ITO BCe OHH paCXO.QSITCR C H8II(HMB H3MepeHBSIMH G 

lleftcrsuren&Ho, cornacHo 111 H 121, ceqeHHR 

:: 8 M6 Ha 30° c.n.M. ao ( 17 t- 20) M6 Ha yrnax 5 1 

no aaHHbiM Hacrosrmea pa6otbi ceqeHue s HHtepsam 

8 1 1 M6 .QO 4 M6 • TaKOe HeCOOTBeTCTBHe He MO>KeT 

HHTellbHO He60.IlbillBM pa3.1lH'IHeM B HOpMIIpOBKe Hailll 

taros Boraqesa 1 11 H BoroMonosa 121 •·· CucTeMaTI 

B cpe.QHHX 3Ha'ieHHSIX Ce'ieHHft (npaB.Qa1 npH t!OBO.Ilbl 

Kax usMepeHHA) Ha6nrotxaercsr rax>Ke H npu conocra 

TaTOB C .QaHHbiMH rpynnbi 11T3<J>-nRTI 131 • 

EcTecrseHHo, sosHHKaer sonpoc: cymecrsyror 

MOI'.IIH 6bi npHBO.QHTb K 3aHH>K9HHIO 3Ha'i9HHA Ce'i9Hll 

onwte1 9C.IIH B .Q9tl:CTBHT9.1lbHOCTH 9TH Ce'i9HHSI pact: 

paCCeSIHHSI? ilo-BH.QHMOMY1 OCHOBHbiM HCTO'IHHKOM Tl 

6biTb nu6o "'neperpysxa" B cucreM e "cqer'IHKH -cxe 

IlleHHe "cJ!oHa., 1 nH60 HeTO'IHOCTb B Bbl'IHC.IleHHSIX ~ ( 

.llO>KHbiX a~eKTOB TaK>Ke MO>KeT 6biTb cymeCTBeHHbll 

9TH cJ!aKTOpbl, 

Cneuuan&Ho nocrasneHHbiMH onbiTaMH 6brno yc· 

HeHHH HHTeHCHBHOCTH na.Qaromero ny'IKa npOTOHOB B 

(7. 10+6 t- 1,6.108 ceK -1) ct~er cosnaaeHHtl: Me 

HSMeHeHHIO HHTeHCHBHOCTH naaaromero nyqKa npoTOH 

13 



O'IHbdt MHO>KHT911b "/ ( (}) , BBe.QeHHbltl B Bbipa>KeHHe ( 2), OTpa-

H'I9CXYIO 38BHCHMOCTb noTepH npOTOHOB BCII9.QCTBHe B38HMO-

B9III9CTBOM 4JHIIbTpOB "'cJ>", CT9HOX C'I9T'IHXOB C2,3,4 H .Qp. 

"/((}) HBXO.QHIIHCb SXCnepHM9HT811bHO C COXp8H9HHeM paooqeft 

CII9.QYIOIII9M BCDOMOI'8T911bHOM OnbiTe. 

XH C BM9CTe C noriiOTHT911HMH "<P", HCnOIIb3y9MbiMH B 1-4 
o-

epeHHHx, ycTaHaBnHBaiiHCb Ha 0 • HaTeHCHBHOCTb ny'lxa no-

.:: 5.10
2 

npoTOHOB cex-1. 8 STHX YCIIOBHHX COBnaaeHHH 

C'I9T'IHX8X C 1 H C 2 perHCTpHpyiOT 'IHCIIO na.QBIOIIIHX 'IBCTHU 
1 

HCIIO '18CTHI1, npOIII9JlWHX '19pe3 4JHIIbTpbio 0THOW9HH9 C'I9T8 

HHft H aaeT COOTB9TCTBYIO!Ilee 3lf8'19HHe MHO>KHT911H "/ ((}) .QIIH 

HH nyqxa npoTOHOBo 

IH 

P23VII&T8Tb!e cpallfHHe c peaynbTUBMH 

gpyrHx aBTOpQB H o6cymBeHHg 

N axon. ( fJ) , aaAneaHbie Ha onbiTa, npHaeae;rbi a TaonH:-

9HUH811blfble C9'1eHHH1 BblqHC119HHbie no 4JopMyne (2), .Q8Hbl 

J:IBYX CTOIIOUBX Toft >Ke T80IIHUbl H HIIIIIOCTpHpyiOTCH pHC, 3 H 4. 

lfble 3H8'19HHH Ce'leHHft HBXO.QHIIHCb nocpe.QCTBOM npHBH3XH Ha-
d a 0 

IIOBOI'O pacnpeaeneHHH X d'il(30 ) • C STOft U911bl0 3H8'19HHH 

) Obll!H SXCTpanonHpOB8Hbl X yrny 30° • 0rnH6Xa SKCTpanOl!HUHH 

oft ~ 5%. Bel!H'IHHa C9'19HHH Ha STOM yrne H3M9pHII8Cb paHee 

H J:lp. /81 H paBHa ( 6,37 :!:_ 0,37) Mo/ CTepaa. npH OIIH3XOft 

If H ap. ;gl lfBIIIIIH J:ll!H yrna 29,5° c.u.M. 3HB'I9HHe (S,80:!:_ 

CTepaa. 

BXa C nOMOIIIbiO 4Ja30BOI'O 8H811H3a, Bblfi0l!H9HlfaH HBMH ( CM, 

aa'leaHe 6,20 :!:. 0, 15. Ycpeaasrsr aTH TpH peaynbTaTa, nony'IHM 

d Q =6,13 Mo/cTepaa. 8Ta B911H'IHHa Ha :,: 10% oonee nony

Tax Boraqeaa Ill H BoroMonoaa If ap. 121. 

12 

-~1 I, 

( 

i 
I 

! 
\ 

B IIHTepaType y>Ke H3B9CTHbl CBe.QeHHH 0 d a I d n ' nony'I9HHbl9 
pp 

ansr o6nacTH yrnoa H aHeprHA, 611HaKHX x HaWHM. Tax, npH E XHH. = 

660 , 657, 670 Maa HMeiOTcsr peaynbTaTbi Boraqeaa Ill, BoroMono-

Ba H llP• 
121 

H .llaTToHa 141. KpoMe Toro, B aHanaaoHe oT 1° ao 90° aH4>-

4>epeHuHanbHbie Ce'I9HHH H3M9pHna rpynna HT8cJ> - n~n 131 c noMOIIIbiO Bo-

JlOPOJ:lHOft nyab!pbKOBOft K8M9pbi, DOM91II9HHOft B nyqOK DpOTOHOB C E KHH.= 

= 650 Maa; Ha conocTaaneHHH STHx peaynbTaToB (eM. pHc. 3) cneJlyeT, 

qTo ace OHH pacxoJlHTCH c HaruHMH HaMepeHHSIMH d a PP I d 0 npH 632 M aa. 

JleftCTBHT911bHO, COI'IIBCHO /JI H 12~ C9'19HHSI MOHOTOHHO pacTyT OT 

;: 6 M6 Ha 30° c.u.M. ao ( 17 t- 20) M6 Ha yrnax 5°-t 7°, B To apeMSI xax 

no .QBHHbiM H8CTOHIII9ft pa60Tbi C91{9HHe B HHTepBal!e 6° - 30° yobiB89T C 

6,1 Mo ao 4 M6 • Taxoe HecooTaeTCTBHe He MO>KeT obiTb oo'bHCHeHo cpaa

HHTellbHO H900llbiiiHM p8311H'IH9M B HOpMHpOBXe HBIIIHX JlBHHbiX HIIH peaynb

T8TOB Boraqeaa 
1 11 H BoroMonoaa 

121 •· CHcTeMaTHqecxoe pacxo>K.QeHHe 

B Cp9JlHHX 3H8'19HHSIX C9'19HHft (npaBJla, DpH .QOBOIIbHO 3H8'1HT911bHbiX OIIIH6-

K8X H3MepeHHft) H801110Jl89TCSI T8K>Ke H npH CODOCTaDneHHH H8WHX peaynb

TaTOB c aaHHhiMH rpynnbi HT8cJ>-n~n 131. 

ECT9CTB9HHO, B03HHK89T Bonpoc: CYIII9CTBYIOT l!H npH'IHHbi 1 KOTOpbi9 

MOI'IIH Obi npHBO.QHTb K 38HH>K9HHIO 3H8'19HHft C9'19HHli, H3MepeHHbiX B HarneM 

ODbiTe, 9CIIH B Jl9ftCTBHT911bHOCTH STH C9'19HHSI pacTyT C YM9Hbiii9HH9M yrna 

paCC9HHHH? no-BHJlHMOMy, OCHOBHbiM HCTO.fkHKOM TBXOI'O 38HH>K9HHH MOI'yT 

ObiTb l!HOO 'neperpyaKa" B CHCTeM e "C'I9T'IHKH -cxeMa-coBnaJl9HHft"' H 38Bbi

III9HH9 "4>oHa", IIHoo H9TOI{HOCTb B Bbi'IHCneHHHX ~ ( fJ) • BxnaJl HexoTopbiX 

l!O>KHbiX a4>4JeKTOB TaK>Ke MO>K9T ObiTb cymecTB9.H'HbiM. npoaH811H3HpyeM BCe 

aTH 4>axTopbi. 

CneuHanbHO nocTaaneHHbiMH onbiTaMH OblliO ycTaHoBneHo, '{To npH H3Me

H9HHH HHT9HCHBHOCTH naJl8IOIII9I'O nyqxa npoTOHOB B IIIHpOKOlt OOIIBCTH 

( 7. 10+
6 

t- 1,6.10
8 

cex -1) c'leT coanaaeHHA MeasrncH nponopuRoaam,Ho 

H3M9H9HHIO HHTeHCHBHOCTH n8Jl8IOIII9I'O nyqxa npOTOHOB XBK C nyCTOft MHIII9Hbl0 
1 

13 



TaK H C aanonHeHHOH BoaopoaoM ITpH TO~HOCTH H3MepeHHH (2 ~3)%. C TO~

IfOCTb!O He xy)Ke ::::: 7% 6bma nporropunoHanbHa HHTeHCHBHOCTH naaa10mero 

iiY~Ka H oaHHO~HaH 38I"py3K8 C~eT~HKOB 1 H3MepeHH8H Ha BbiXOae <flopMHpO

BaTeneif HMnynbCOB OT ci>3Y • 

Hay~eaHe <PopMbi KpHBoif aaaep)KaHHbiX cosrraaeHHfi n paa6poca perHcT-

pnpyeMblX HMnynbCOB BO BpeMeHH yKaaano Ha OTCyTCTBHe BpeMeHHbiX He

:;tjl<jleKTHBHOCTeii. CnertoBaTenbH0 1 OTnaaaJOT COMHeHHH B B03MO)KHOCTH 8MIT-

nHTYLIHblX H BpeMeHHbiX neperpy30K. 

Paann~ne B semPmHax ce'JeHnfi, cornacao HalllnM aaHHbiM H H3Mepe

HHHM Eora'IeBa Ill, HanpnMep, anH yrnos, 6nH3KHx K 10° c.u.M. ( 6° n.c.), 

aoCTHraeT 400% ITpH TO'IHOCTH H3MepeHHfi;:: 5%. 0oCKOnbKy <fJoH H8 9TOM 

yrne B HQWHX OITbiT8X OITpeaenHnCH nHWb C'J9TOM OT nyCTOH MHIIIeHH H He 

npeBLJwan :: 20%, a cny~aifHbie cosnaaeHHSI n c~eT 6ea MllllleHn He npe

BLiwanH HeCKOnbKHX npoueHTOB 1 O'IeBHaH0 1 ~TO HeTO'IHOCTb!O H3MepeHHH <floRa 

B H81II9M OITbJTe Henb3H 06'bHCHHTb 06Cy)KaaeMyJO pa3HHUY B ce~eHHHX H8 

aToM yrne. Opn 6onbwnx yrnax !f>oH B HawHx OITbiTax peaKo naaan n 6bin 

MeHee 2%. 

11, H8KOH9Uo 0 TO'IHOCTH Bbl'IIICneHHi! .; ( 8) o OorpeWHOCTb paC~eTa 

.; ( 8) BKnJO~aeT B ce6H TOnbKO CT8THCTII'J9CKYIO OWH6Ky p03b!I"pbilll8 1 paB

HYIO ( 5 + 20)% B aaBHCHMocTn oT yrna. KoHTponbHbie naMepeHnH, Bbmon-

H9HHbie H8MH C ITOMOillb!O TOHKOH nonHSTHneHOBOH MHWeHH 1 ITO pa3HOCTH 
\ 

CH 2 - C , KaK noKaabiBaJOT peaynb~aTbi Ta6nHUbi 3, c TO'IHOCTbJO, 

paBHOil npHMepHO 15%, noaTBep)Kaa!OT KoppeK~HOCTb pac'JeToB .; ( e) • O~e

BHaHo, H3M9f:9HHH C TBepabiMH MHIIJeHSIMH HBnHJOTCSI T8K)K9 B8)KHbiM aononHH

TenbHbiM CBHaeTenbCTBOM npaBHnbHOCTH H81IIHX H3MepeHHil. 

PaccCMOTpHM Tenepb B03MO)KHbie HCTO~HHKH nO)KHbiX a!f>!f>eKTOB1 BHOCSI

IIlHX HaH6onee cymecTseHHbiil BKnaa B H3MepHeMoe ce'JeHHe. 

BKnaa aefiTpoaos oT peaKUHH PP -.TT+d • HeilTpoH, 

o6paayJOIIlHilCSI npH CTpHITITHHre aeilTpOHOB B BeiileCTBe <fJHnbTpOB wcl>w, 
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Puc. 3. Cpa8aeaue ( d a I d 0) c peayn&TaTaMH .npyrux pa6oT. 
PP 

MO*eT 'y.nnuaHTb' C80A npo6er 8 ~Hn&Tpe 38 cqeT nepe3apH.UKH. TaKHM 

o6pa3oM, nocne/l088Ten&aocT& npe8paweauA: d .... n .... p MO*eT 8bi388Tb 

qeT8epabxe co8na/le11HH 8 cqeT'!HKax C 
1

, 
2

, 
3

, 
4 

• BepoHTHOCTb TSKHX aKT08 

oueliHBaeTCH paBHOA ,:: IQ-3 H8 K8*JlbiA HcnyweHHbiA lleATpOH. 

BKnall BTOpH'!HhiX npoToao8 oT peaKuHH pp .... rr +n p 

npo6er BTOpH'illblX npoTOliOB MO*eT 6b!Tb 'yllnHaea' 38 C'!eT npoueCCOB 

nocne/loBaTen&aoA nepe3apHJlKH \ no cxeMe: p -+ n .... P • B reoMeTpHH aawero 

9KCnepHMeHT8 BepOHTliOCTb 9THX C06biTHR ::! 4.10-4 118 D8/l8IOIIIHA npoTOll. 

+ 
npHMeC& npOTOHOB OT npouecca TT d -+ 2 p • 3Ta peaKUHH 

MO*eT s«j>qqeKTHBHO DpOHCXO/lHTb B BelileCT8e ~HnbTpOB1 H8 }leRTpOllllbiX Knac

Tepax BHyTpH H/lep Me/lHo npoTOllbl - npO/lYKTbl pe8KUHH - MoryT 6biT& 38pe

rHCTpHpOB811bl C'!eT'!HK8MH C 3 H C 4 , nocxonbKY o6na/l8IOT .saeprHe.A OT 

70 /lO o;. 200 M sa 8 38BHCHMOCTH oT MecTa o6pa3088HHH 8 ~Hn&Tpax "'4>'. 

0/lHSKO oueHKH DOK83bl88IOT1 'ITO BepOSITliOCTb perHCTp8UHH 1 Bbi'IHCneH118H 

c yqeToM 8peMeliH nponeTa TT -Me301IOB OT MHWeHH H 2 /lO ~Hn&TpOB '4>"' 1 

He npeBbiWSeT :! 1Q-3 H8 K8*/lbiA HCnymeHHbllt Me30H. 
16 

CyMMSpHbiR axna/l paccMoTpeHHhiX scl$eKTI 

ynpyro pacceHHH&Itl: npoToH, ue npeBbiWaeT 2,5. 

nHWb K 388biWeliHIO H3MepHeMOtl: BenH'IHHblo 

YqeT KoaeqaoA WHpHH&I cneKTpj 

ua H
2 

- M H we H &. OueHHM BnHHHHe KOHe'!HoA 

118 a<MieKTHBHOCT& perHCTp8UHH ynpyro pacceHH: 

BHJlH01 'ITO C STOlt TO'IKH 3peHHH H8H6onee B8*. 

aa yrn&I 4 ·~ 0 '~ 12°n.c. 

Cornacao uawHM H3MepeHHHM cneKTpa nep 

1% OT nonHoro •mcna D8/l8IOIIIHX npOTOHOB, HMe~ 

H oKono 3% - Meuee 600 M s8. 3To o6cTOHTeni: 

npH pa6oTe ua yrnax 0 < 40 TT -Me30Hbl M8K 

ynpyrux npoueccax MoryT /lST& BKna/l B aenH'IP. 

noK83biBaiOT, 'ITO N aKcn. ( 0) /lnH aTol o6< 

H8 .:: 10...8, T.e. ua npeae6pe:IKHMO ManyiO aem 

ua yrnax 0 "' 13° n.c. qacT& npoToHoB, o6na/laH 

BOA, 6y/leT ae)lOC'IHTaHa. C yqeTOM 9TOtl: He~~ 

ua yrnax 12° H 13° n.c. 6binH yaenH'!eH&I Ha 1 

B Ta6nuuax 2,3 JlnH yrnoB 4 '> 0 '> 12° 
~ 

H&Ie 3H8'!eHH51o 

naH OCT8nbHbiX yrnoB CHCTeMSTH'!eCKHe n 

"' 1,0 • 10-3 N ( 0) 
9KCD • 

<f>a30B&IA aHanH3 H cpaaaeuue c sucnepcu 

CoaMeCTHMOCT& nony'!eHHbiX HaMH 3Ha'ieHP. 

H3BeCTHOA COBOKynHOCTblO /l8HHbiX 06 ynpyroM 
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aaeHHe ( d a I d 0) c pe3ynbTaTaMH .apyrHx pa6oT. 
pp 

HHTb
6 

CBOfi rrpo6er B $HnbTpe 38 cqeT rrepe3apH.LlKH. TaKHM 

cne.aoBaTenbHOCTb rrpeapameHHfi: d -. n -. p MO>KeT Bbl3B8Tb 

oarra.aeHHH B cqeTqHKax C 
1 2

•
3

•
4

• BepoHTHOCTb TaKHx axToB 

paBHOit ;: 10-3 Ha K8>K.Llblit HCITyiUeHHblit .aeitTpOH. 

i.Ll BTOpHqHhlX ITpOTOHOB OT peaKUHH pp -> 1T +n p 

H'IHhlX ITpOTOHOB MO>KeT 6b1Tb 'y.anHHeH" 38 cqeT rrpoueCCOB 

nbHOI!: nepe3a.P.H.LlKH no cxeMe: p -> n-> p • B reoMeipHH aamero 

a BepoHTHOCTb aTHX C06biTHI!: ;:: 4.10-4 Ha IT8.Ll810IUHI!: rrpOTOH. 

+ ec& npoToHoB oT npouecca rr d -> 2 p • 3Ta peaKUHH 

KTHBHO ITpOHCXO.LlHTb B BeiUeCTBe $HnbTpOB1 Ha llei!:TpOHHblX Knac

H .II.Llep M91lH. npoTOHhl - npOilyKTbl peaKUHH - MoryT 6b1Tb aape

bl cqeTqHKaMH C 3 H C 4 , nocxon&xy o6nallaJOT .aHeprHeA oT 

Mas B aaBHCHMOCTH oT MecTa o6paaoBaHHH B $Hn&Tpax '4>'. 

KH ITOK83blB8JOT1 qTO BepO.IITHOCTb perHCTp8UHH
1 

BblqHcne.H.Ha.II 

eMe.HH nponeTa 
1T -M930.HOB OT MHllle.HH H 

2 
llO $HnhTpOB '4>', 

T :: 10-3 .Ha KB>KilbiA Hcnyme.HHbiit Meaoa. 
16 

CyMMapHbii!: sxna.a paccMoTpeH.HbiX ~exToB, paccqHTB.HHbll!: .Ha OllH.H 

ynpyro pacceH.H.Hbifi npoTo.H, .He npeBbimaeT 2,5. 10-8 H Mo>KeT npHBOilHTb 

nHlllb K 38Bbllll9HHIO H3Mep.II9MOI!: BenHqHHblo 

YqeT xoaeqaol!: IUHpHHhi cnexTpa npoToaoa, nallaJO·mH x 

Ha H2 - M H lU e H bo Oue.HHM BnHHHHe KOHe'IHOI!: lUHpH.Hbl IT8.Ll810Uiero cnexTpa 

.Ha ~eKTHB.HOCTb perHcTpanHH ynpyro pacceHHHbiX npoTo'aoa. 11a Ta6nHilbi1 

BH.Ll.H01 'ITO C aTOll: TO'IKH 3p9.HHH HBH6onee B8>K.HO paCCMOTpeTb paCC9H.HHe 

aa yrnbi 4 2: 0 '~ 12° n.c. 

Cornac.Ho .HamHM HaMepe.HHHM crrexTpa nepBH'I.Horo ny-qxa, npHMepao-

1% oT nonHoro 'IHcna na.aaJOIUHX npoToHoB, HMen a.HeprHJ0
1 
6on~:omy10 660 Mas, 

H OKOnO 3% - Mell:ee 600 Mas. 3To 06CTOHTenbCTBO npHBOilHT K TOMy, 'ITO 

rrpH pa6oTe Ha yrnax 0 < 4° 1T -Me30Hbl M8KCHM8nb.HOI!: aHeprHH B He-

yrrpyrHx nponeccax MoryT .aaT& Bxnall B senH'IH.Hy N axcn. ( 0) • OueHxH 

noxaabiBaJOT, 'ITO N axcn. ( 0) .anH aTol o6nacTH yrnoa 6y.aeT aaBbiiUe.Ho 

a a .:: 10-8, T.e • .Ha npe.He6pe>KHMO ManyJO aenH'IHHy. HanpoTHB, npH pa6oTe 

aa yrnax 0 "' 13° n.c. 'IBCT& npoToHoB, o6nalla.H aaeprHel!:, MeH&me rroporo

Bol!:, 6y.aeT ae.aoc'IHTaaa. C y'leToM aToll: Hea$$exTHB.HOCTH a.Ha'leHHH N axcrr. 

H8 yrnax 12° H 13° n.c. 6binH yBenH'Ie.Hbl H8 1,5% H 3% COOTBeTCTBeHHOo 

B Ta6nHuax 2,3 .anH yrnoB 4 '> 0 '> 12° n.c. yxaaaHhi y>Ke Hcrrpasne.H-

Hble 3.H8'1e.HH.IIo 

llnH OCT8nb.HbiX yrnoB CHCTeMBTH'IeCKHe rrorpelUHOCTH He rrpeBbllU810T 

"' 1,0 • 10-8 N ( 0) 
ax en ·• 

4>aaoBhlit 8HanH3 H CpaBHeHHe C QHCrrepCHO.HHbiMH COOTHOWeHHSJMH 

CoBMeCTHMOCTh rrony'le.H.HhiX HaMH aaa'leHHit 

H3B9CTHOI!: COBOKYITHOCTbiO ll8.HHhlX o6 yrrpyroM 

17 

d 1:1 I d n co ~i Bee!!: 
pp 

pp -pacceHHHH rrpH 635 Mas 



Hccneaosanacb B ~aaosoM aaanHae. TaKHM cnoco6oM paaee 6Mno ycTa-

aoaneHo, 'ITO OH~epeauHanbHhie ce'leHHSI ynpyroro PP -pacceSJHHSJ1 saA-

aesHhie B o6118CTH (} CU< 15° B pa60Te 121 H (} CU = 1,1°1 3 1 1°1 6,0° -

B pa6oTe 131 He MoryT 6biTb COBMeiiieHbl C OCT8llbHOit HH~OpM8UHelt 0 pac

CeSIHHH npH 635 Mas. 

B aacTOSJIIIeM aaanHae HcnonbaosancSJ sKcnepHMeBTanbHhif!: MaTepHan, 

OTHOCSIIIIHiiCSI B OCHOBHOM K HHTepaany 635 ±., 15 M SBo AH811H3 IlpOBOOHIICSI 

npH 

1 D 
f = 4,5 max 

1 3 
H 6; Me30H006p830B8HHe y'IHThiB8110Cb B S O 1 p o,1 ,2 

2 
3 F 

H 2,3,4 -cocTOSIHHSJX. Bhlno YTO'IHeHo 3 peweBHSI pa6oThi /7/ H 2 

peweHHSI I 10/, DOIIY'IeHHbie K8K HaH6onee BepOSITHbie H860pbi ~830BbiX COBH-' 

ros. B peayllbTaTe aHanHaa 6hino aaiiaeao, 'ITO ace aTH peweHHSJ nepexo-

OSIT B OOH0 1 6nH3KOe K H86opy C pa60Tbl 17/ C HH3KHM 3H8'1eHHeM 

OTHOIIIe HH Sl .1( 21 x-2 . BKnaa a )( 
2 OT BeliH'IHH d a I d n pp 0 H3Me-

peHHhiX B H8CTOSIIIIeA pa6oTe 1 He npeBbiiii8eT ;: 15, T.e. 1,0 ea. Ha OOHY 

SKCDepHMeHT8llbHYID TO'IKy. 3To CIIY*HT CBHOeTellbCTBOM COBMeCTHMOCTH H8-

IIIHX pe3yllbT8TOB CO BCelt OCT8llbHOft COBOKYDHOCTbiD 08HHhlX 0 npouecce yn

pyroro pp -pacceSJHHSJ npH aHeprHH 635 M sa. Bonee nonpo6Hbie caeneHHSI 

0 peayllbT8T8X STOrO 8H811H38 6y11yT C006IIIeHbl D03llHee. 
0 

0 n p e 11 en e H He Re A (0) • 3KcTpanonsmHSJ aaAlleHHhiX aaMH ce'le-
0 PP I 1 

HHA B TO'IKY (} = 0, npoH3BelleHHaSJ no MeTolly KpoMepa 1 I H llPYrHxl121, 

II03BOIIH118 onpe11e11HTb peanbHYID '18C~b 6eCCDHHOBOit 8MDIIHTyllhl ynpyroro 

PP -pacceSJHHSI noll 0° - Re A PP ( 0' . B ellHHHuax 10-13 CM aHa'leHHe 
0 

ReA ( 0) 
pp o ycTolt'IHBOe riO OTHOIIIeHHID K 'IHCIIY B8pbHpyeMhlX napa-

2 ~2 
MeTpoa, oKaaanocb paBHhiM 0,54 :!:. 0,06 npH )( I )( = 1, 1. Pac'leThi, 

15 14 151 
Clle118HHbie H8 OCHOBe llHCDepcHOHHbiX COOTHOIIIeHHft p83Hb!MH 8BTOp8MH 1 1 

o· 
· llliSI o6nacTH saeprHA 635 -t 660 Mas ll8IDT aaa'leHHSI Re A P/OJ oT 

0,11 110 0,4. 
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b s tj>aaosoM ananuae. TaKHM cnoco6oM panee 61>mo ycTa-

.nH4>tt>epeHuHan&HI>Ie ceqeHHSI ynpyroro PP -pacceBHHSI1 uaA:

cu = 1,1°, 3,1°, 6,0° -8CTH (} CU< 15° B pa6oTe /2/ H (} 

He MoryT 6b!Tb COBMeUieHbl C OCT8nbHOft HHti>OpM8UHeft 0 pac-

srmeM aaanHae Hcnon&aosancsr axcnepHMeHTan&Hbitl: MaTepuan, 

B OCHOBHOM K HHTepsany 635 ±, 15 Mas. AaanHa IlpOBOllHnCSI 
1 3 

4 1 5 H 6; Me30H006p830B8HHe Y'IHTb!B8nOCb B 5 O t p O 1 2 .. 
,3 , 4 -cocTosrnHsrx. BI>mo yTO'IHeHo 3 pemeHHSI pa60Tbi /7/ H 2 

, nony'leHHbie KaK HaH6onee seposrTHI>Ie na6opb! tt>aaosbiX casu-

ni>TaTe ananHaa 61>mo aail:aeno, 'ITO see STH pemeHHsr nepexo-

nH3KOe K Ha6opy C pa6oTI>I /7 I c HH3KHM aHa'leHHeM 

2 1 -2 2 1 X • Bxnaa s X oT senH'IHH d u d 0 pp 1 H3Me-

pa6oTe, ae rrpesbJUiaeT ::. 15, T.e. 1,0 ea. Ha OllHY 

n&Hyro TO'IKYo 3To cny*HT CBHlleTenbCTBOM COBMeCTHMOCTH Ha-

TOB CO BCeft OCTan&HOA: COBOKYIIHOCTbiD ll8HHbiX 0 Ilpouecce yn

acceSIHHS! rrpH aaeprHH 635 Mas. Bonee noapo6HbJe cseaenusr 

x sToro aaanHaa 6yayT coo6meHbi rroaanee. 
0 

en e H He Re A (0) • 3xcTpanonsruHsr nall:aeHHhiX HaMH ceqe-

0 = 0,
0 

npoHas:~eHHaH no MeToay KpoMepa /11/ H apyrux/1 2/, 

peaenHTb pean&Hyro '18CTb 6eccnuaosoA: aMnnHTYllbi ynfyroro 

HHSI noa 0° - Re A PP ( 0' • B eaHHHuax 10-13 eM aHa'leHHe 

t YCTOii:'IHBOe IIO OTHOUieHHID K 'IHCny B8pbHpyeMb!X Ilapa-
2 -:-:" 2 

anoc& paBHbiM 0,54 !.. 0,06 rrpH X I X • 1,1. Pac'leTbi1 

/5 14 15/ OCHOBe llHCIIepCHOHHbiX COOTHOUieHHil: pa3HbJMH 8BTOp8MH 1 1 

o· 
saeprull: 635 -t 660 Mas aaroT a.Ha'le.HHSI Re A (0') oT 

PP 
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AaanorlfliHaH o6pa6oTKa aaHHhiX BoroMonosa 121 , rpyrrrr 11T3c:l>

-n.Hn 131 H BepKnH 1131 aana peaynbTaTbi, cxo>KHe Me)J{)ly co6oA, ao aa-

M9TJIO OTnH'I810IIlH9CH OT H8WHX H 0)KH,lla9Mb!X TeopeTH'I9CKHX 3H8'19HHft 

(eM. Ta6n. 4). B TOft )Ke Ta6nHue yKaaaHbi peaynbTaTbi A:lKrHpesr 112/, 

o6pa6oTaswero aaHHbie Bora'leBa I II, H aaa'leHHH ReA ( 8) , aaAaeHHhie 
PP 

.£laTTOHOM Ha 

o6 yrrpyroM 

T8T8 T8K)K9 

OCHOBe aaanH3a aeaaBHCHMOA SKCI19pHMeHTanbHOft HJI~OpM8UHH 

PP -pacceHHHH rrpH :: 670 M SB 14~ 06a rrocneaaHx peaynb
o 

cymecTB~HHbiM o6paaoM pacxoaHTCSI co aHa'leJJHeM Re A P/0) 

.llnH saeprHH 630 M SB. QqeBH.llHO, I1pH'IHH8 OTM9'19HHOI'O Bb!We p8CXO)J{)l9HHSI 

KpOeTCH B paanH'IHOM XO,lle yrnOBbiX 38BHCHMOCTeft 8H8nH3HpyeMbiX C9'19HHA. 

B cBH3H c Kp8AHeA B8)KHOCTbiO sKcrrepHM9HT8nbHOA rrposepKH .llHcrrepcHoHHhiX 

COOTHOWeHHA B o6n8CTH 460-700 M SB0 H9COMH9HH00 cneayeT 0)KH,ll8Tb IIOHB-

neHHH HOBbiX H3MepeHHft .llH~epeHUH8nbHbiX C9'19HHft 

o6nacTH M8nblx yrnos. 

pp -p8CC9HHHH B 

ABTOpbi 5n8I'OJl8pHbl B.r. 3HHOBy, B.H. neTpyxHHy, H.H. ConaueBy H 

·E. n. TepeBHHKOBY 38 IIOMOillb H coaeACTBHe, OK838HH09 I1pH C03.ll8HHH 

ycTaHOBKH, rrpo~eccopaM IO.M. K8aapHHoBy H A.A. THIIKHHy 38 o6cy)K.ll9HHe 

rrony'leHHhiX peaynbTaToB. 

nHTepaTypa 

1. H.n. Bor8'1eB • .llAH CCCP, .!Q§, ~06 ( 1956). 

2. E.C. BoroMonoB, c.M. 3aM6KOBCKHA, c • .H. HHKHTHH, .H.M. CeneKTOp, 
HasecTHH AH CCCP, ~ 561, 1955; CERN Sympos _£, 130, 1956. 

3.· B.M. fy)KaBHH, r.K. KnHrep, B.3. KonraHOB H .llPo )f(3Tc:l>, ~ 1228, 
(1964). 

4. L.M.Dutton, H.B.Vander Raay. Phys.Lett., 25B, 245, 1967. 

5. O.B • .llyM6paAc, .He:!>, ll, 1096, 1971. 

6. B.M. OB'IHHHHKOB, B.r. BoB'I9HKO, O • .H. c:l>eaopoB H .llp. nperrpHHT OH.HH, 
P 13-4483, .lly6aa, 1969. 

20 

7. B.r. BosqeaKo, P • .H. 3ynbKapaees, B.C. KHcenes. 
1970. 

8. M.r. MemepHKOB, B.C. Her8HOB, n.M. CopoKO H l 

959 ( 1954). 

9. B.A.Ryan, A.Kanofsky, T.J.De1vin et aJ 
3D, No. 1, 1 (1971). 

10. C.H. BHneHbK8H, n.H. fnOHTH, IO.M. KaaapHHOB, I 
~ 1044 ( 1970). 

11. A •. Cromer .London Con£. on Nucl. Force~ 
on Problem, v.1, 221 (1960). 

1~ B.P.Nigam. Progr.Theor.Phys., 24, 407 
n.c. A)KrHpeA, C.B. HypyweB. nperrpHH;-QH.HH, I 

13. P.G. McManigal, R.S. Eandi, S.Kap1an 

Phys.Rev., 148, 1280 (1966). 

14• P.Soding. Phys.Lett., !!_, 285 (1964); 

B.C. Bap8W9HKOB, B • .ll. ToaeeB. nperrpHHT OH.HH, 
1968. 

15. D.V.Bugg et al., Phys.Rev., 146, 980 

PyKOIIHCb rrocTyrrHn8 1 

27 HIOHH 
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121 ~ .. _ .... uog o6pa6oTKa JlSHHbiX EoroMonosa , rpynn HT3..,-

I 131 Jlana peaynbTSTbi, cxo)I{He Me)I{Jly co6oA, Ho aa

oT H8ll!HX .If O:>KHJl89MbiX TeopeTH'I9CKHX 3H8'19HHA 

B Toft :>Ke Ta6nHue yxaaaHbi peaynbTSTbi A:>KrHpest 1121, 

JlSHHbie Eoraqesa I 1 I, H 3Ha'leHHst Re A ( 8) , HaAJleHHhie 
pp 

OCHOBe aHanH3a H938BHCHMOft 9KCrrepHM9HTanbHOft HH~OpMauHH 

PP -paccestHHH npH .:: 670 M se l4~ 06a nocneJlHHX peaynb-
o 

cyll!eCTBeHHbiM o6paaoM pacxoJlHTC.II co aHa'leHHeM ReA (0) 
· PP 

630 M se. QqeBHJlHo, npH'IHHa OTMe'leHHoro Bbillle pacxo)KJleHHst 

~nuunn .. XOJle yrnOBbiX 38BHCHMOCTeft aHanH3HpyeMbiX Ce'leHHA. 

BS:>KHOCTbiO 9KCrrepHMeHTanbHOft npoBepKH JlHCrrepCHOHHbiX 

B o6naCTH 460-700 M 9B1 H9COMHeHH0 1 cneJlyeT O:>KHJl8Tb ITOHB-

Jl.lf~epeHUHanbHblX C9'19HHA pp -pacceHHHst B 

B.r. 3HHOBy, B.H. ITeTpyxHHy, H.H. Conaueey H 

38 ITOMOIUb H COJleftcT BHe, OK838HHoe rrpH C03Jl8HHH 

.-rootbeccooaM IO.M. KaaapHHoBy H A.A. THrrKHHy sa o6cy:>KJleHHe 

peaynbTaToB. 

nHTepaTypa 

CCCP, 1Q§, 806 ( 1956). 
~ 

C.M. 3aM6KoBCKHA, C.H. HHKHTHH, H.M. CenexTop, 

CERN Sympos £,130 1 1956. 
r.K. KnHrep, B.3. KonraHOB H Jlp. >K3T<I>, ~ 1228, 

, H.B.Vander Raay. Phys.Lett., 25B, 245, 1967. 

H<l>, .ill, 1096, 1971. 

os, B.r. Boeqeaxo, O.H. <l>eJlopoe H Jlp. ITpenpHHT OHHH, 
lly6aa, 1969. 

20 

7. B.r. BoB'IeHxo, P.H. 3ynbKapHeee, B.C. KHcenee. :>K3T<I>, §§, 825, 
1970. 

B. M.r. MewepstKOB, B.C. HeraHoB, n.M. CopoKO H Jlp. llAH CCCP, .§ill, 
959 ( 1954). 

9. B.A.Ryan, A.Kanofsky 1 T.J.Delvin et al. Phys.Rev., 
3D, No. 1, 1 (1971). 

10. C.H. EHneHbKa.ll, n.H. rnoHTH, IO.M. KaaapHHOB, B.C. KHceneB. )!(3T<I>, 
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