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A H H o T a u H g 

OueKeHO ceqeHHe po*.aeHHg cTpaHHblX qacTHU Ha cpe.aHeM g,npe cpoTo:aMYJlbCHH 

6~~"'= 12&±.8/ M6 H ,ang N- N -cTonKHOBeHHA 6~01\H .Z. 1 M6. C.aenaHbl BbiBo-

K- H 3apg:lKeHHbiX rHnepoHoB, a 

,a bl 0 Manoit OTHOCHT9JlbHOA qaCTOTe pO:lK,U9HHg 
1\.0 rHnepoHoB c HyKnoHaMH g,apa. 

T&K)K9 BbiBO.U 0 CHJlbHOM 
B38HMO.aei!:CTBHH 

~ 

..<to;,-

t}i 

~. 

l 
?' 
l 

f 
~_; 

l 
l 
1 

I 

• 

~· 
\ 
I 
i 



B.A. EenSIKOB, B.B. rnaroneB, n.ct>. Kapannoaa, 
H .H.MenhHHKoaa, M.CyK, K.n. ToncToB 

rEHEPAUvHI OPOTOHAMV'I 
C 3HEPrV'IEVl 9 B3B 
CTPAHHblX 4ACTV'IU 

B SlllPAX ct>OT03MYflbCV'IV'I 

1
,.-Ohe.lKHeiHWII BBCTIT}'T ., • 
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PO:lK,UeHHe H B3aV.Mo.ueil:CTBHe CTpaHHbiX "l8CTHU npH CTOJIKHOBeHHH npOTOHOB C 

aHeprHeil: 9 8aB C SI.Up8MH cPOTOaMyJibCHH HCCJie,UOBaJIHCb B CTOTIKe1 COCTOSIIUeA H3 
2 -

153 400)-l cnoea HYfK<PYf-P pa3MepoM 10x20cM • CTonKa o6ny"leHa npRMbiM 

ny"'KOM npoTOHOB 9 Baa BHyTpH KaMepbi CHHxpo¢a3oTpoHa 06'be.UHHeHHoro HHCTHTyTa 

4 2 
SI.UepHbiX HCCJie,UOBaHHA C TIOTOKOM 5 1 8 • 10 1 /eM • 

npocMOTp BeJICSI B ueHTpaJibHOH "!aCTH CTOTIKH C yBeJIH"leHHeM 20x 11 5 X 12. 

¢>HKCHpOBaJIHCb BCe .UB)'XJiy"leBbie C06biTHSI H 

H3BO,UHJIC£1 OT6op HHTepecyiOIUHX HaC cny"laeB. 

Ti-.)A pacna.uhr, nocne "!ero npo-
3 

Bbrno npocMoTpeHo 10,1 eM aMynbCHH. 

B cny"lae Haxo:lK.ueHHSI pacna.ua K-Me3oHa HJIH 3apR:lKeHHoro rHnepoHa ero cne.u 

rrpo.uon:lKancR .uo po.uHTenbcKoro co6brTHSI. EcJIH po.uHTeJibCKHM co6biTHeM 6bma 

nepBH"'HBSI 3Be3.U81 TO npO,UOJI:lKMHCb cepbre H "!epHbie JIY"'H H3 STOA 3Be3.Ubi C 

ueJibiO TIOHCKa CJiy"laeB 8CCOUHaTHBHOI"O pO:lK,UeHHSie 

+ 
Bcero 6hmo HaA.ueHo 113 cny"laea cTpaHHbiX "laCTHu: 80 K Me30HOB I 77 K H 

Ao ~:!: 
3 K 1, 21 1 \ rHnepoH H 12 ~ I"HTiepOHOB 0 npH npO,UOJI:lKeHHH cep,biX H "'epHbiX 

Jiy"'eA .1:13 44-x pO.UHTeJibCKHX 3Be3.U HBH.UeHbi 3 
~:!: 
L. rHnepoHa H o.uHH K , T.e. 

K- ..!.. 
HX .uonR oTHOCHTenbHO Mana I 1(+ I"V 

20 
I. 

+ 
Yrnoaoe pacnpe.ueneHHe H auepreTH"lecKHA cneKTp K -Me30HOB H3o6pa:lKeHbi 

COOTBeTCTBeHHO Ha pHC. 1 H pHC. 2. 

npH TipO.UOJI:lKeHHH CJie,UOB K+ -Me30HOB 43 .1:13 HHX npHIUJIH K nepBH"'HbiM 

3Be3,U8M CO cpe.uHeA xapaKTepHCTHKOA nh=13,7.:t.1,9, ns =4,3:!:.0,6. 

no aTHM cny"laSIM npoae.ueHa oueHKa ce"!eHHSI /c y"leToM reoM eTpHH c:onKHI po:lK.ue

HHSIK+ C EK<I50 Maa. Ce"'eHHe oKa3aJIOCb paBHbiM /3,5:!:.0,7/ M6. C y"leToM pe3ynb-

TaToB1 nony"leHHbiX paHee B pa6oTe [1] , 6K = 14.:!:.0,61 M6. 
EK <150M!B 

B 21 cny"lae, npH npo.uon:lKeHHH K+ oT pacna.ua, 6biJIH HaA.ueHbi BTopH"lH&re co6br

THSI I cny"laH nepe3apR.uK~. HeATpanbH biX .1:1 Heny"'KOBbiX 3Be3.u I. 

nocJie aHaJIH38 aTHX CJly"laeB 15 .1:13 HHX 6biJIH OTHeceHbi K CJly"'BSIM B38HMO

.ueAcTBHA 6biCTpbiX K-Me30HOB I El< > 150 Maa/. Ce~eHHe po:lK.ueHHSI K-Me30HOB 

c EK > 150 Mas MO:lKHO oueHHTb .1:13 cooTHoweHHSI: 

6 N2 e 
6 EK,.150M3& = EK<150M~ .N1 ·-c 

N2 - "'HCJIO B3aHMo.ueAcTBHA 6biCTpbiX K-Me3oHoB; 
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30HOB c ssepra eA < 150 Mas, po.naawaxc51 B nepBH"iHbiX 3Be3.nax; e- cpe.n-

HHA cao6o.nsb1A npo6er .no aaa&Mo.neAcTBB51 K-Me30HOB c EK >150 Maa; 

L - cpe.nHH51 .nnaaa npo6era 6blcTpbiX K-Me3oaoa B cTonKe. 3Ta BenH'IHHa 

Bbi'IBCn51nacb B 

~. 
npe.nnonO->K9HHH, 'iTO el .nn51 K-M930HOB ne->KBT B BHTepaane 

M 9->K.llY 5 0 0 
.nnH - 'I&CTBII a KacKa.llHbiX npoToaoB /Me->K.ny 26 a 50 I 

[11 . 
l 

Torn a 

B 

L = 7 CM /..:!;30%1. 

B351To paBHbiM 3/2 OT r90M9TpH'I9croro npo6er.- ( 2] 

6e~e~i50Ma'= 110 + 41 M6 

K+ -
6noAK = /14 ±41 M6e 

ECTb OCHOBaHHH C'IBT8Tb 1 'ITO BO BTOpH'IHbiX 3B93.ll8X Mana DODpaBK8 H8 'laCTb 

cneKTpa K+ c saepra9A > 150 Msa, Tax KaK saepreTH'IeCKHA cneKTp K-Me3o--HOB B3 BTOpH'IHbiX 3893.11 lpBCe 31 DOKa3biBa9T Cna.n K 60nbWHM SHeprBHM 0 ns -
a aTax 3Be3.nax I "s"" 0,6 I Talt->Ke yKa3hiBaeT sa To, 'ITO ORB Bbi3BaHbl K-Me3o-

saMH .llOBOnbBO 6onbwOA aaeprBH • .QnH Cp8BB9BHH .ll06&BBM 1 'ITO Cp9.llB515l 9H9p

rHst, 1i -M830HOB H3 nepBB'IHbiX 3893.11 - 1 Baa B ns = 0,5 .nn51 o6pa30Baa-

Bb1X HMB BTOpH'IBbiX 3893.0 [ 3,4] ~ nonaraK1 'ITO C9'19HHe p0->K.ll9HHH K+ B 

0 - 6~ K !)aBHbl, a BKna.n K Man 1 nony'IBM 1 'ITO 2 noAii np&Mepao paBHo non-

ROMY C8'18HB10 p0->K.ll9HB51 CTpaHHbiX 'ISCTBII: 

6~01\H = 128±_.8~ M61 

'ITO .COCT8Bn519T ""' 7% OT nonHOl'O C9'18HBH B38BMO.ll9itCTBB51 DpOTOHOB sseprBB 

9 Baa C H.llPAMH lPOT09MY11bCBBo 

Ecna DODbiT8TbC51 88 OCHOBe STOA B&nB'IHHbl OII9HBTb C9'19HH9 p0->K.ll9HH51 

~ x/ 
CTp8HHbiX '18CTBII B 8KT9 HYK110H-HyKnOH1 TO OHO D011Y'I89TCS -~ 1 M6 , 

xl 
npa STOM npe.nnonaraeTcs: 

1. t.{acno CTOnKHOB9HHA .On51 ·D8.ll810Ul9A 'laCTHIIbl B 51,llpe B 2 p838 60nbW91 'leM 

.ll11S BTOpB'1HbiX1 pO->K.ll9HHbiX DpB nepBOM CTOnKHOB9HHH, 

2. t{acno fit- M930HOB1 pO->K.ll9HHbiX B nepBOM CTOnKHOB9HBH1 T8K09 >Ke1 

KaK B N .. N 12,1 - 0,5 = 2,21 [1,5] , a acex 1T ~e3osoa - 3,3. 

/npo.oon>Keaa9 eM. sa cTp. 5/. 
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113 211\0 rHnepOHOB 1 J'18A.ll9HHbiX npR npOCMOTpe1 19 6biiiH T8ltHMH 1 'ITO 06e 

'18CTHUbl pacna.na I p H .. -I OCT8H4BnHB811HCb B 061.eMe .cTon:s:a. nocne BBe.ne-

HHB reoMeTpH'19CltHX nonpaBoK no 19 cny'laBM oueseso ce'leHae po>K.neaaSJ: u SJ:.npax 

SMYII!CllR: 

1\0- n +Tio 
6 "d -- 13 1 1 6 n ±_ M • pH STOM Y'IT9H BKII8.ll pacn&.llOB 

EIIC<230M11& 
• 

AO 
3aepreTa'lecKaA cneKTp /\ npe.ncTasnea aa pac. 4. TaM >Ke .naa aopMa-

posaaabll aa Ty :>Ke nm>ruan& cne:s:Tp npoTOROB [ 1J • B oCSnacTa no SO Msa 

R3 8CHMM9TpBH BDepe.n-aa38.ll B yrnOBOM pacnpe.n·eneHBH DpOTOROB cne.nyeT1 'ITO 

nonst :s:ac:s:anHhiX npoToaos ~ 30% I OTneneao sa pac. 41. 

113 CpaBHeHHB cneKTpOB BB.llRO, 'ITO Cli9ltTp no cpasaeHRJO db cne:s:T-

pOM lt8CX8.llHbiX DpOTOHOB o6oraruea M9.llii9HHbiMB '18CTBD8MR. $To yU3biB89T Ra T01 

Ao c ./ 'ITO ce'leaae saaaMo.neAcTBBB l' ay:s:noaawu B o6nacTB saeprRI ~ 200 Maa 

npeBbiW8eT C9'19HBe B38"RMO.ll9ICTBHSJ HyKnOH-JIYKIIOH. 

3. 0Taow eaue 
6 SlllpO 

6ayKIIOH 
~ 11 • Inn 5I BTOpR'IHbiX 6epeM 5,51. 

4. Ce'le&ae reaepau•• cTpaaablx 'lacTJUl B 

1 - 1,5 Bss B3SITO o:'85 M6 [ 6] • 

fi-N 
Tor.na 

CTOIIKROB9JlRRX DpK 

o' = 28 ;- /0,85•8,8•1,6/ 
NN 11 *1 MC5. 

Py:s:ODRC:b BOCTYBRII.!l' . B B3.ll8T&nbCKBI OT Jl an 
2 8 aos6ps 1989 roD. a. 
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+ 
PHC, 1. 1 - yrnoeoe pacnpeneneHHe K - Me30HOB H3 nepBH'IHhiX aeean 

x/ 

.., I El< < 150 Mae/. 
+ 2 - yrnoeoe pacnpen eneHHe K -Meaouoe H3 BTopH'IHbiX aeean. 

3 - TeopeTH'IecKaR KpHBaSI po)KneHHSI .K-Meaouoe no EIC • 150 Mas B 
x/ 

CTOnKHOBeHHSIX /paCC'IHT8H8 no CT8THCTH'IeCKOft TeOpHHf 

KpHBhle, pacc'IHT8HHbre no cTaTHCTH'IeCKOA TeopHH, npencTaeneHbi HaM B.C. Ba-
paweHKOBbiM, 
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~ .... ,. 0 lC 6C 80 110 IS'b 

+ 
PKC, 2. 1 - aHepreTH'IeCKHA cneKTP K -MeaoHOB Ha nepBH'IHhiX asean 

.!Et<<150 Mas/. 

xl 

2 - TeopeTH'IecKaH KpHBaH nnSI po:>KneHHSI K-MeaoHOB no E~ =150Mas 
B N-N cTonKHOBeHHSIX /pacc'IHTaHa no cTaTHCTH'IeCKOA TeopHHI fX. 

K pHBbie, pacc'IHTaHHbie no cTaTHCTH'IecKoA TeopHH, npencTasneHbi HaM 

B.C. BapaweHKOBbiM. 
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+ 
Pac. 3. 1 - 3HepreTH'IecKoe pacnpe.neneHae K -Me30HOB &3 BTOpH'IHbiX 3B93.0. 

2 Pacnpe.neneHa~ 6e3 y'leTa reoMeTpaqecKax nonpaaoK. 
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