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A H H o T a u 11 st 

B pa6oTe npennpHH stTa nonwTKa Ha6n~neHHH HeMOHOTOHHOCTeA a 3 He p reTHqe 

CKo A 38BI1CHMOC TH nucpcpepeHUKBnbHOrO Ce'fe HHH pe8KUH11 P + p - d + Jti" 

a6rtH3H noporoa n a pHoro o6pa30B8HHH Jt - Me3oHoa. Pe3ynbT8Tbi npoaeneHHbiX 

li3MepeHJflt He DB~T Onpe.aeneHHOr O OTBeTa HB 3TOT BOn p OC H fl03BOnst~T T OnbKO 

YTBep}K.QBTb, \fT O ecnH TBKOrO p ona 8HOM8mHf H CyllleCTBy~T1 TO HX aemf\fHH8 He 

npeBbllll8eT 2% OT Cpe.a Hero 3 H8\feHH SI .OK qxpepe HUH8nbHOrO Ce\feHHSI 3TOA peBKUHK 

e HHTepeane 3HeprHA HaneTa~wHx npoToHoe 574 .;. 648 M3n . 
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I l l 
I l ocnen n ce opeMst s pH.ae pa6oT wHpOKo o6cy ;." .aatOTCst 3\ j J< I,eKTbt, CB SJ38Hllt,w 

C 8 JJ OM8JJH SIMH B aHeprCTH'ieCKOH 388HCHMOCT~1 Ce'!CIIHq K8KOA-JJH60 pe8KUHH B611H3H 

noporOB ueynpyntx npoueCCOB, llpH BbiCOKHX ' lHGpriHIX T8KOrO B H.ll8 8HOM811HA 110K8 CII!C 

li e y.ll8110Cb 06Hapy>KHT1b 1 H ll03TOMy BOilpOC 0 npoaepKe OhtnOnOB TCOpHH npenCTllSJISIE:T 

o HllCTOSJutec npeMSJ 3HO'IHTell bHWif HHTepec . B naHHOA pa6oTc rrpennpHHstTa nonhlTKa 

0611apy /hHTb OK0110110pOrOBbiC OC06enH OCTI1 B a JJepr e TH'IeCKOH 38BHCHMOCTH Ce '!eHHSJ 

pe8KUHII 

( 1 ) 

u o6naCTH aHeprHH HaneTaJOwHx rrpoTOHoe 574 7 648 Mas, r.LlC B03MO)I<Hbl cne.ayJOu.tHe 

npouecc~>t napuoro o6pa3osaHHSJ 1l -Me3oHos: 

p+p -o -o + ) 1. + Jl. uopor = 579,03 M SJB 

d + Ji.o + JL + = 587 ,48 MS~s 

p + p-- n+p +JLO+Tt + 
= 592 ,53 Mas ( 2) 

p +p + )1.. t + '][-
= 600,08 Mas 

• -+ 
n +,., + Jl. + JL 

"' 606 ,06 MS~a . 

8 yK838H H OJ1 06118CTH 3HCprHH npOTOHOB MO>t<HO) KpOMe TOrO} 0)1<Hn8Tb llOSIBIIeHHSJ 8HOMa-

/2/ 
,JHA B6JJH3H rropora 06p830BllHHSI (JJ -qacTHUbl 1 paCCM8TpH B8eMOA B pa60 Te K8K 

onHH 11~ sapHaHTOB o6bstCHCHHSJ sKcnepHMeHT81lbHhlX pe3ynbT8TOB, B pp- coynapeHHSIX 

W+ - '18CTHU8 MO)I<eT o6p830Bb!B8TbCSI B pe8KUHSIX 

- { 
cL + w +- + 

ntp+W . 

06nacTH S~Hepri1H npoTOHOB OT 574 M S~s no 648 N, aa cooTseTcTayeT HHTepsan Mace 

+ W - qacTHUbi OT 275 no 305 MS~a, 

( 3) 

C 3KC11epHMeHT8JibHOA TO'I K H 3peHKSI Bhl60p pe8KUHH ( 1 ) nnst llOHCKOB OKOJ10110pO

rOBbiX 8HOM811HA 6biJI cnenaH 110 cnenyJOu.tHM 11pH'IH H8 M , 

B o - nepabrx, nonHoe K .nHcpcpepeHuHanbHOe ceqeHHe pea KUHH ( 1 ) H3MeHSJeTcSJ 

He3H8'1KTenbH O a o6nacTH SJHeprHH HaneTaJOIUHX npoTOHOB 574 7 648 Msa 
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apyrHx pe&KUHA. Bo- sTopblX1 MO>KHO npe anona raTb1 'ITO 6naroaapsr M B ilOMy c e 'leHH IO 

pe8KUHH ( 1 ) 1 B03MO>KHbiQ 8HOM811HH 6yayT 6011ee OTqeTilHBb lMH HMeHHO B 3 TOft pe8KUHH o 

VI, HBKOH·eu, s - TpeTbHX,- HCnOil b30B8HHBSI B pa6oTe MeTOLlHKB H3MepeHHA LlHqxpepeHuH-

8/lbHOI"'O Ce'leHHSI peBKUHH ( 1 ) M O>KeT OK83 8TbCSI 6onee 'IYBCTBHTellbHOA K OKOilOno p o r o -

B hl M 8HOM811HSIM, 'leM npH H3M e peHHSIX n OilHOI"'O Ce'I3 HHSI 3TOft peaKUHHo 

B aaHuoA pa6oTe 6w11 H3Mepeu swxoa a e ATpoHOB HH3K03 Hepre TH'Ie CK OA s e TBH 

OT peBKUHH ( 1 ) LlllSI OLlHOI"'O YI"'IlB B 11860p8TOpHOA CHCTeMe KOOpLlHH8T B 38BHCHMOCTH 

OT 3HeprHH H&lleTBIOlllHX npOTOHOB s HHTepsan e 574 ~ 648 M3s. 06wasr cxeMa 3 Kcne

pHMeHTB H3o6pa>KeHa Ha pHc . 1. B bise a e HHbiA ny'IOK npoTOHOD HHTeHCHBHOCTbiO .-. 

11 -1 
10 CeK cPOKYCHPOB811CSI MBI"'HHTHbiMH KS8LlpynOilbHb lMH 11HH38MH HB MHWeHb H3 nonH-

3THilQH8 TOilWHHoA 5 MM. BTopH'IHble 3 8pH >KeHHbie qacTHUbi , so3HHKaJOwHe s MHwe HH, 

0 
BbiLlellSIIlHCb llBTYHHblM KOilllHM8TOpOM 1 pacnOilO>KeHHbiM nOLl YI"'IlOM 5,8 K OCH ny'IK8 

0 
npOTOHOB, OTKilOHSIJTHCb MBI"'HHTHblM noneM HB YI"'Oil 27 , npOXOLlHilH qepe3 CTBilbHOft KOil-

llHMBTOp B 381UHTHOA 6eTOHHOft CTeHe H pei"'HCTpHpOS81THCb TeneCKOnOM , COCTBBileHHblM 

H3 WeCTH CUHHTHilllSIUHOHHblX C'leT'IHKOBo 

VlaeHTHcPHKBUHSl aeftTpOHOB npOH3SOLlHI18Cb no HMnyllbCy 1 yLlellbHOA HOHH38UHH 

H :1po6ery. 0T60p aeATpOHOS C OnpeaeneHHblM JiMnyllbCOM npOH3BOLlHilC SI C noMOWbiO 

OTKilOHSIIOUlero aneKTpOMBI"'HHTa. Pa3aeneHHe aeATpOHOB H npoTOHOS no s e nH'IHHe 

yaellbHOft HOHH38UHH ocyweCTBilSlllOCb He3 8BHCHMO B KB>KLlOM H3 nSITH nepSbiX C'leT-

/4/ 
'IHKOS TenecKona • BellH'IHHB npo6era 3 aaasanacb TOpM03SllllHMH MeLlHbiMH cPHilbTp8MH 1 

nOMelUeHHblMH nepea nSITblM H WeCTbiM C'leT'IHKBMH TelleCKOna. nepBble nSITb C'leT'IH-

KOS 6b!llH BKiliO'IeHbl HB COBnaaeHHSl, B WQCTOA C'leT'IHK - HB BHTHCOBn a aeHHSl C nepBbi

MH nsrTbiO. MoHH~opoM ny'IKB npoTOHOB cny>KHIIB 3MHCCHOHHBSI KBMepa , ycTaHosneHHBSl 

nepea CSHHUOBhlM 6110KOM 1 S KOTOpOM npOHCXOL1Hil8 OCT8HOBK8 npOTOHOB. 

VI3MeHeHRe aHeprHH ny'IKa npoToaos ocywecTsnsrnocb c noMOlllbiO nonRaTRileHOSbiX 

cPHilbTpOB1 nOMeweHHbiX nepea MBI"'HHTHbiMH KB8L1pynOilbHbiMH 11HH38MH HB nyTH nepsHq-

HbiX npoToHos. 3Heprsul npoTOHOB ycTaHasnHsanacb qepe3 HHTepsan s 2,8 Mas, 'ITO 

/ 5/ 
npHMepHO COOTBeTCTSyeT LlHCnepCHH npOTOHHOI"'O ny'IKB 1 BWBeaeHHOI"'O H3 K8Mephl 

CHHXpOUHKilOTpOHB. 

Ha pRe. 2 noKB3BH bi C'leTHble xapaKTe pRCTHKH TenecKona s 3BBHCHMOCTH OT senH

'IHHhl TOKB 8 OTKilOHSIIOUleM 3/lQKTpOMBI"'HHTe LlllSI Tpex 3HeprHA npOTOHOB. Vl3 npHBeaea· 

HbiX HB 3TOM pHCYHKe l"'PBcPHKOB BHLlH01 'ITO aeATpOH bl OT pe8KUHH ( 1 ) HBL1e>KHO BbiL1e

llSIIOTCSl BO SCeM HCCileayeMOM HHT9 pSBile 3 He prHH npOTOHU8 0 

" 
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KHH9M8THK8 peaKUHH ( I ) TaKosa, ~To HMnynbC aeATp oHoa HH3K03HepreTH~ecKoA 

5 8 0 3% B9TSH anH yrna perHCTp81tHH , B Jl , C ,K, H3M9HHOTCH OCero H8 npH YM9HbW9HHH 

3HeprHH npOTOHOS S ny~Ke OT 650 ao 570 Mas. 3To o6CTOHTenbcTso cywecTseH-

HO ynpOW89T lf3M9p9HH11 If n03BOJ1519T Ollpe.u ·.t l!Tb 3HepreTH~9CKyiO 38SHCHMOCTb aHcp

cpep 9liUH 81lbHOrO C9~9HHH p98Klllf~ ( 1 ) nyTeM H3M9p9HHH BbiXOaa aeATpOHOB 8 M8KCH-

MyMe KpHBOA p aapeW9HHSI, BM9CTO TOro, ~T06LI npH nocneaOB8TeJlbHOM H3M9H9HHH 

3 H9prHH npOTOHOB nOIIHOCTbiO Ollpea.enHTb SCIO llJlOWBab noa flHKOM aeATpOHOS OT peaK

UHH ( 1). ,llnst K8>KaOA 3H9prHH ny~K8 npOTO HOB yCT8H8SilHB8110Cb 3H8~9HHe TOK8 OTKJlO

HSIIOWe r o M8rHHT8 , COOT B9TCTBYIOW99 ll0110>K9 HHIO flHKB aeATpOHOB OT p98KU1Hf ( 1 ) , pac 

C~HT811HOrO COrll£1CHO K81lH6pOSKe KpHB blX paapeW810 LU9 A CllOC06HOCTH C nonyWHpHH OA 

B 2%, npH Tpex aueprHHX ny~Ka: 574 , 6 07 H 657 Mas (pHc, 2 ) . I lpH TaKoA npoueay-

pe K 3M9peHH A H9TO~HOCTb B YCT8HOBKe Tpe6yeMOl"O TOK8 OTKIIOHiliOIJ.lel"O M8l"HHT8 MOr

na Sbl3B8Tb HeonpeaeneHHOCTb a oTc~eTax perHcTpHpyiOweA annapaTypbi He 6onee 0,3%. 

0nKC8HHbiM S blllle M9TOaOM 3HepreTH~9CK811 38BK CHMOCTb au<j:l¢ep9HUH8JlbHOrO 

ce~eHKH peaKUHH ( 1 ) 6htJta H3Mepeua asa>Kahl , ConocTasneuue aauuhtx asyx cepH A 

lf3 M epeHKA He 06Hapy>KR B89T HH K8KHX llOBTOpHIOIJ.lHXC H 8HOM811HA BO BC9A HCCileaosaH

HOA o6na cTH a!-{eprHH. Y cpea HeHHbt e peaynbT 8Tht 3 TKX K 3MepeAH A 6ea Bbt ~eTa cpoHa 

aeATpOHOB OT yrnepoauoA MHW9HH 1 COCT8BJ1HIOIJ.19rO OKOIIO 1 5% , npeaCT8Bil9Hbl H 8 

pKc. 3 . llony~eHHbie aauubie anpoKCHMHposaH bi npHMOA llHHHeA, Bbt ~HcneuHoR no MeTo

ay H8HM9Hbll1HX KBaapaTOB, ECIIK IlpKHSITb BO BHHM8Hif 9 TOilbKO CT8TKCTK~9CKH9 OW K 6 -

KK H3M9p9HHA , p8BHbl9 0 ,7% , T O KpHT9pHR y.t yK83btsaeT Ha HecooTseTcTsHe Me>K-

ay 3KCnepHM9HT8 1l bHblMH aaHH blMH If Bbt6p8HHOA IIHH9HHOR 38BHCHMOCTbiO aH¢cpep9HUH-

8 1lbHOrO C9~9HHH p98KUIUI ( 1 ), 0aH8K01 9CIIH aonyCTHTb, ~TO llOMUMO CT8THCTH~9CKHX 

OWH60 K H3M9p9HHA H M99TCSl aonOIIHHTellbtlblA pa36pOC1 o6ycnOBJ19HHhiA H9CT86HJlbHOCTbiO 

perHCTpHpy!OweA annapaTypbi, B9mi'HIH8 KO T OpOr o .aOCTHT8eT 0 , 5% , TO nocne ycpeaHe-

HHSl CO CT8THCTH~9CKOA OWH6KOA S 0, 7% KpHT9pHA } '- y:>Ke npHBOaH T K 1 0%- u oa_ 

B9pOSITHOCTH COOTS9TCTSHSI Bhi6p8HHOA IIHH9AHOA 38B HC H MOCTH H 3KCnepHM9HT81l bHbiX 

aaHHhlXo TaK K8K COllOCT8BileHH9 OTa91lbH biX cepKA H3M9peHKA H e ll03BOII S19T H C Kil lO'lHTb 

T8KOA B91lH'lHHbl H9CT86HilbHOCTI'I B perHCTpHpy!OlllQA anna p aType, TO H861llOa8eM bi A 

H8 pH C. 3 paa6poc 3KCI19pHMeHT81lbHbiX T O 'l9K H91lb3Sl npHllHC8Tb p981lbHblM 8HOM81lHSIM 

B 3H9preTH'l9CKOft 38BHCHMOCTH a H cp¢ep eH UH81lbHOrO Ce'leHHSI peaKUHH ( 1 ) • Jlo3T OMy 

H3 llOily'leHHbiX S ,aaHHOA pa60T9 pe3 yllbT8TOS Cne.ayeT BbiBOa 0 TOM 1 'ITO 9CIIH H cy-

ll19CTBYIOT npeaCK83biB89Mbie TeOpHeA OKOIIOll0p01"0Bbi9 8HOM811HH S 3HepreTK'leCKOA 
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3llB11CHMOC TH ce<.JeH JHI peaKU1111 ( I ) , TO HX ae1111 'II!Ha He npesocxo.OHT 2% OT cpu.ouero 

3 H8\feHIHI .£lHCj1CpepeHUH811bHOrO Ce'!e iiH SI 3TOA pe8KUHH 8 HHTepsane 31WprHII llll/lCTQto

LU HX npoToHos 574 7 648 M3a. 
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