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B _fJ_ qacoB ua aace.n;amm Yqeuoro coBeTa EpeBaHcKoro 

<lJH3HqecKoro HHCT.lfi'YTB ( BRTOB!ili 3aJI .UoMa yqeHHx ) • 

c .n;HccepTaune:il: MOlltHO 03HaKOMHTCJI B 6H6JIHOTeRe Ep<liM. 

YqeHHtt ceKpeTapb 

CoBeTa Ep®f B.A. II!AXBA3llli 

'.Isyqemrn npoueccoB o6p830BaHHJI IlHOHOB H IlpOTOHOB D IPoTOJI.n;ep­

l!l:!X pcam.umx npe.n;CT8BJIJI8'l' 60JIDWO:il: HHTepec KBI\ c TOqKH 3pemm 

IJOJiyqemur .n;aHH!:!X 0 MCX8HH3M8X B3aHMo.n;ettcTBHJI <fJOTOHOB c HyKJIOHa-

1.fr: R.npa' TBR H B!:!JICHeHHJI CTPYKTyp:.i .h,Il;ep. KpoMe Toro ' np11 COOT­

B8TCT~YlW1Cll Teopt THqecRott 11'.HTepnpeTaUHH 3TOro .IIBJI8HHJI H3BJieRa­

lOTCJI BaJK..q1:1e CBe.n;eH.l'!JI 0 B3aliMO.n;ettcTEHH IIBOHOB c HyKJIOHaMH JI.n;pa. 

Olll:!TI:! no <liOTOpOJK,!J;eH:wo IIBOHOB Ha HyKJIOHaX aTOMHHX JI.n;ep JIBJIJI­

lOTCJI O.D;HliMH li3 OTHOCHT8JIDHO IlpOCT!iX 3RCnepHMeHTOB c Y'f8CTH8M 

CHJIDHO B3aHMo.n;e:il:CTBYJO!!IHX qacTHU. 3Ta IlpOCTOTa CBJI38H8 c TeM, qTo 

B npoueccax <lJOTOpOJK,I(eHHJI BaJKHy!O poJID HrpaeT aJICRTpOMarHHTHOe 

B3aHMo.n;e:il:cTBHe, ROTopoe cpaBHHTeJibHO xoporuo H3yqeHo. 3To noc -

Jie.n;uee 06CTOJIT8J!DCTBO HGCKOJIDRO ynpomaeT PBCCMOTpeHHe <fJOTOM830H­

H!:!X npoueccoB no cpaBHeHH~ c npoueccaMH Bsam.io.n;e:il:cTBlUI npoToHoB 

C aTOMH!:!MU JI.n;pBMlf. 

0,D;IillM H3 nepcneRTHBHHX M8TO.D;OB U3y-<I8H.l'!JI B38HMO.D;ettcTB.l'!JI I.POTO-
/ 

HOB c BTOMHW.m JI,1!Jl8MH II JI.n;epHott CTPYRTYIJ!:! JIBJIJIJOTCJI Oill:!TI:!, B RO-

TOp!:!X perucTpHpYJOTCJI qacTHUI:! BliCOKIU 3Hepr111J: - npO.D;yKTll 3TOro 

BsanMo.n;e11:cTBnR. K 1•mmM npoueccaM OTHOcJITcR qioTopOJK.n;eIDie mrn -

HOB /I-
5
/, Bl:!cJ1rnamie '.l!:!cTp!ix HYKJIDHOB /5-8/, .n;ei!TpOHOB /B-9/ 11 

.n;pyrax "qacTuu. 

CYJ1leCTByeT' O.l(!IaRO. ll8Jil:!t\ PJm Cil8llJ1<fJHqecKHX Tpy.n;uocTe:il: npu 

HCCJie.n;oBamrn (jioTon.n:epHl:!X pcam.ll1:il:. O.n;na ;rs HMX o6yCJioBJieua TeM 

o6cTORT€JIDCTBoM, qTo 3KcrrepHMeHT!i no ~OTOR.nepH!:lM peaKUURM Bl:!-

IlOJII!JIIOTCR Ha TOpM03l!OM Cil€RTpe 
- RBaHTOB. B IlOCJie.n;Hee BP8MJI 

3TY TPY.D:HOCTb IlliTBlOTCR npeo.n;oJieTb, pa3pa6aTl:!DaR MSTO.JJ:HRH nOJiy -

qeHHR MOl!OXpOM8TH'I8CRHX 11 KBa3MMOHOxpOM8TMqecmu nyqKOB !jlOTOHOB. 

3RcrrepMMeHTa.TI>Hoe 11ccJie.n;onau.11e cpOTOJI.n;epn!ix peaKUUtl: Tuna 

( 0 '1i ) ' ( 0 ' p) B o6JiaCTM :mcprHtt cpOTOHOB .n:o 300 '•l<m J! D'I[l.'JO'";T, 



,I\8BHO n !\ H8CTO.filll8MY Bp8M8HJ.1 H8!\0ITJI81! 3H8'lJ.1T8J1bHHM M8T8p118JI 

I I-3,6,7,IO/. 

IIpn aHeprnmc qioTOHOB CBHllle 300 MsB KOJ1n'leCTBO Tal\J.1X pa -

60T orpaHJ.1'leHO / 4 , 5 , 8/. 

06H'IHO IDITepnpeTarr;rur OIIHTHHX ,I\aHHHX no ( ( 'tfi) - peal\IJ;IIBM 

Ha H,I(paX IlpOBO):U1.JlaC:b B paM!\aX HMIIY~.bCHOrO rrpn6J1IDKeHn.a c ytieTOM 

,I\BIDKeHIDI HYK.11.0HOB B H,I(pe /II/ J.1 B3aJ.1MO,I\eHCTBIUI ID'!OHOB B KOHeq -

HOM cocTomuu1 I 121. O,I\HaKo, rrMy-qeHHHe pesyJTuTaTH He rrosnoJl.filOT 

O)J,H03Ha"ll!O OTBeTJ.1Tb Ha Bonpoc: o6pasyIDTCfl Jill[ qioTOID'lOHH B IlOBepx -

HOCTHOM CJ!Oe H,I(pa wm B nporr;ecce qioT006pa30BaHIDI npmrnMaIDT Y'Ia -

CTlle Bee HYKJl.OHH H,I(pa. 0TB8T MOJKeT 6HT:b rroJXyqeH Il0CJ1e Ha,I\elKHoro 

y'leTa B3aHMO,I\e:ll:cTBIDI g)OTOID!OHOB B KOHe'!HOM COCTORHHH. 3TO B3all -

MO,I\el1:CTBll8 Y'WTHBaJIOCb qJ.1CTO g)eHOM8HOJ10rHqeCKH c HCI10J1b30B8Hll8M 

OilTH'IeCKOH MO,I\8J1li, OCHOBHHM napaMeTpOM KOTOpofi OWia ,n;.mma CBO -

60,I\Horo npo6era ITHOHa B H,l\epHoM BemecTBe I 12 /. PacqeTH, BHITOJ1 -

H8HHHe ITO 3TOM MO,I\eJIK, ,I\allJT corJ18CJ.18 M8lK,JJY OITHTHhlMH ,I\aHHHMH H 

paccquTaHHHMU JI11lllb B TOM CJIY'l88' ecJlllI ,I\JlllIH8 CBOOO,I\HOro npo6era 

(poTOMe30Ha 3Ha'lliT8JlbHO KOpotie H80Jll0,I\88MOH B 8KCITepID.18HT8X ITO 

B38VlMO,I\eRCTBHID IlliOHOB c H,I(p8MU I 13 I. 
l1Memcfl H .npyrHe HCCJ1e,I\OB8HIDI, KOTOpb!e ITO!\a3HBaIDT cyuiecTBO -

BaHue HHHX MeX8HJ.13MOB norJXomeHJl:R ID'!OHOB. 0,I\HHM ll3 HHX .HBJifleTCH 

ITorJXomemi:e ID'lOHOB n p - napaMH Mpa B MOMeHT poxmeurur ( ITOBepx -

HOCTHafl MO,I\eJlb EaTJXepa). B pesyJTuTaTe TaKoro rrporr;ecca 6y,I\YT 

rroflBJ!flT:bCfl 'lacTHrr;hl .n;pyroro copTa. IIpHMepoM MOJKeT CJ1YiKJ.1T:b ipoTo 

,I\83HHTerparr;rur ,I\eliTpOHOB npl'I E~.> 150 MsB I 14 I. O'leBH,I\HO, TaKoii 

npouecc B03MOJK8H H npH B38HMO,I\8HCTBHH 'f - KBaHTOB BHCOKO:ll: 3Hep­

rHH c 6oJ1ee CJ!OlKHhIMH H,I(paMH I 15 /. B ,I\aJThHefuueM sTo o6cTomeJTh­

cTBO 6imo HCI10Jlb30Bano HaMH .D;JUI ouemm 3KCIIepHMeHTaJThHIDt. rryTeM 

TOM qacTu WOTOIIl'!OHOB , KOTop11e ITOrJ10THJ1J.1C:b BHYTPH H,l\pa I 16 I 
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MccJ1e,!\oBaHHe ( l) , p) - peaKUJ.111 Ha aTOMHblX H,l\pax ITOKasamr, 

'ITO sKcnepHMeHTaJTuHh!e ,I\aHHHe Y.I\OBJ1eTBopuTeJTuHO corJXacyroTcfl c 

paCC'l8THh!MU' Bb!IlOJ1HeHHh!MH B Ilp8,I\IlOJ10lK8H!UI KBa3H,I\eJ1:Tp0HrIOro, (pOTO 

MesoHHoro rr O,I\HO~acTHq]{Oro MexaHu3MOB woToo6paspBaHIDI rrpoTOHOB. 

O,I\HaKo. HMeeTc.H o6JXaCT:b yrJXoB 8 JI. c.> 70° nprr E0> 150 f,!an 

r,l\e BblXO,D; npOTOHOB, oco6eHHO B 06J1aCTl'I cpaBHI1TeJlbHO 60JThllil1X KM -

H8TU'l8CKHX 3Heprni1:, 3aMeTHO npeBbllllaelr BHXO;n;, npe,I\CKa3b!BaeMHti Ha 

ocHOBe aT11x MO;n;eJ1ef1 I 7 •8 I. TaKoe OTJ!H'!Me IIHTaIDTcH 06'b.HCIIUT:b npH 

IlOMOUU'l :n;Ony'JleHIDI, ~TO 3Ha'lliTeJ1bHafl qaCT:b perucTpupyeMblX IlpOTOHOB 

B 3TOH KHHeMaTIPI8CKOH'06J1acTH o6pasyeTCfl sa c~eT BTOPH'IHb!X npo -

ueccoB rr,B ~acTHOCTH, sa c'leT ITOrJXomeHHH WDTOID'IOHOB, poiK,lleHHblX 

Ha HyMOHaX H,I(pa. 

jl[3 Bh!lile CKa3aHHOro BH,IUIO. 'ITO .D;JUI onpe,I\eJ1eHJJ:R MeXaHJ.13MOB 

B3aHMo;n;e:itcTBIDI BHCOKOaHepreTH'lHHX 0 - KBaHTOB c aTOM!illMH H,I(p8 

MU npe;n;cTaBJ!flIDT HHTepec Te HCCJ1e,!\ODamm, B KOTopux IlpOBO,D;UJIOCb 

6u O,I\HOBpeMeHHOe H3MepeHrre aOCOJLTQTHblX ce'leHHfi o6pa30B8HIDI II!10HOB 

J.1 IlpOTOHOB. J(eTeKTOpOM 'laCTJ.1U B no;n;o6noro po;n;a OIIh!TaX MOJKeT 6b1Tb 

sW(peKTHBHO UCilOJTh30BaHa rrysh!p:bKOBaH KaMepa. 

UeJX:b:O HaCTORme:it pa60Tbl 6WIO usyqeHue ( 'ii • 1i ) u ( a . p ) 
peaKUJ.1R Ha aTOMHh!X H,l\paX nprr B3aJ.1MO,I\e:itcTBJ.1U - KBDHTOB c 

~a RC= 400 Man c H,I(paMU: c
12 , s i 28 , ca

40 • Nb93 • Ta
181 • .Il.IIH 

-sToro 6WIH BhlrrOJ1HeHu HSMepeHrur ce'!eHn:it woTopOiK,ll;emm nHOHOB H 

IlpOTOHOB Ha 3THX H,l\pax H 6HJIH IlpOBe,D;eHhl COITOCTaBJleHIUI IlOJq"Ieffirn:x 

OIIbl'l'HblX ;n;aHHblX c npe,I\CKa3aHliflMH pa<'lJ!l'!'lHHX TeopeTH'leCilliX MO;n;eJXeih 

Ha OCHODe TaKoro conocTaBJ1eHIDI onpe,I\eJ1eHH, Ha CKOJIDKO 3TO B03 -

MOlKHO. MeX8H113Mbl HCCJ1e,I\YeMHX peaKiniii:. 

~ 



l13MepeHIIB npOBO,l.\HJlliCb Ha mrneHHOM YCKOpHTeJle MeKTPOHOB 

2 raB X<VI'l1 AH YCCP. :..lapIDKeHH!ile 'laCTID.l):l ( rrn:OHhl. npOTOHH. .n;eii -

TpOHH I1 T, .n;.). BWieTaJaJzyie no.n; yrJIOM 8 JI.c. = 90°. pe!'HCTpRpO­

B8JlMCb B O,ll;HOM H TOM JKe OIIHTe c IlOMO!ll:&ID <I>peOHOBBll ny31lp:&KOBOii 

KaMephl. ,lJ.IDr y-qeTa B38HMO.n;ei!CTBIIB cPOTOnROHOB c m:u>OM B KOHe'l -

HOM COCTOIDIHH HCilOJll>30BaJlllCb ,JJ;BD no.n;xo.n;a. B nepBOM no.n;xo.n;e 

B38HMO.n;e.i1CTBlie '.Ji - M830HOB c R,F,pOM paccMaTpmia.noc:& B paMK8X on­

TH'leCKOH MO,JJ;eJIM MeTO,JJ;OM HCK8lK8HHHX BOJIH. IlTopoii no.n;xo.n; OCHOBaH 

Ha TOM npe.n;IIOJIOJKeH~, 'ITO Bh!XO,JJ; IIpOTOHOB no.n; yrJIOM 90° o6yCJIOB­

AeH, B OCHOBHOM, B38HMO,JJ;ei!CTBH8M cPOTOIIROHOB c ,JJ;ByXHyRJIOHHHMH 

accoUliall!iRMli sr..n;pa I 15 •16 I, 
JL;l:ccepTaUIDI COCTOilT H3 BBe.n;eHr1H, 'qeTh!pex rJiaB n 38K.11KJ'q8H1Ul. 

B n e p B o .i1 rJiabe ,n;aeTCR o6sop a aHaJIH3 aKcnepHMeHTa.n:& -

HHX R TeopeTn-qecKHX pa6oT no cPOTOH.,JJ;epHHM peaY.t(W!M, ony6JIHKOBa­

HHHX K H8'l8Jly BhlnOJIHe'Iltll H8CTOR111ero liCCJie,JJ;OB8HHH. B o6sope oc­

HOBHOe BlllIM8Hli8 y.n;eJieHO T8M a~cnepHM8HT8Jl:&HHM pa6oTaM, B K0TO­

ph!X Il()Jiy'!eHH 6oJiee CliCTeMaTR'!8CKli8 pesyJI:&TBThl. 

B KOHUe o6sopa rrpHBO.ll;HTCR ~ npo6JieM ,ll,1IJI pelli8HIIB KOTOphlX 

H806XO,JJ;HMhl ,n;aJI:&Hei1InHe ncCJie,n;oBaHIIB cPOTOH.,JJ;epHHX pea:in:o1.i1. 

Bo B T 0 p 0 ii rJiaBe OtmC8H8 MeTO,JJ;RK8 8KCrrepnMel!T8 H npO­

ue,eypa usMepeHHii. 

)l.IDI ncCJie,n;onaH:iUI <I>oTosr..n;epHHX peaKUHii coa~aHa aKcnepIDVJeHTaJID­

HaR ycTaHOBKB c <I>PeoHOBOil nysl:<p:&Konoii ~aMepoil I I? I. IJyshlp:& -

KOB8R KaMepa .n;aeT B03MOJKHOCT:& o,n;HOBpeMeHHO pernc~pnpoBaT:& npo -

,n;yKThl cPOTOH.,JJ;epH!ilX pea1cr.t11n B I!llipOKOH o6JJ.acTn yrJIOB J JHepr:Wi 

perncTpnpyeMJDC '!0CTU:U, a IDicPOIJM8UIIB, UOJiy'q8Hl!8.fI c ee TIOMO!ll:&ID, 

xapaKTepRsyeTCR HarJlH,ll;HocT:&ID n ,n;o:KNMeHTaJI:&HOCT:&ID. B ,n;aHHOii Me­

TO;:i;nKe 8KCnepHMeHT8 TO'!HOCT:& OTHOCHTeJI:&HhlX Il3MepeHnii Bh!XO,JJ;OB 

3apHJKelilWX IJHOJ!OB n JIPOTOHOB npaK'.l'H'l8CKil onpe.n;eJ!HeTCR CT0THC -

TR'!eCKOI onm:6Koil, '!TO oco6eHHO BalllHO npli nponepKe pa3.JIK'UWX 
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MO,n;eJieii !f'OT006pa30B8HUJ'I IJHOHOB H IIpOTOHOB. 

B §§ 2,3 ormch!BaeTcH ycTpo.i1cTBO <I>peoHoBo.i1 IJY31lIJ:&KoBoi KaMe­

pu R 8J18KTpOH1fK8 JTM yrrpaBJiel!HH pa60TO.i1 K?Meph! n YCKOpll:TeJIH. 

Kopnyc KaMeph!, I!!JrOTOBJleH!mtt Il3 H8pltBB8Kll!8ii CT8Jll~. HMeeT ,JJ;Ba 

oKHa ,ll,1IJI <I>oTorpaipapoBamm H ocBemeIDIB Ha rrpocBeT H )Ola OTBepc­

THH ,ll;1UI BXO,n;a H Bh!Xo,n;a ny'!Jta. JIM neperpeBa pa6o'!eii l'\U,IU<OCTil 

Ka.Meph! liCilOJll>3Y€TCR ra30B8.fl cncTeMa pacumpeHIIB, COCTORIIl0.fl .H3 

KaMeph! no,IJ;JIWM - c6poc a ,JJ;Byx 6ucTpo,n;eiicTBYJ!lllIDC ,JJ;Byxcryneli'q3Th!X 

3Jl8RTpOM8I'lIBTHhlX RJ10Il8HOB. 

,lJ.IDr no,n;,n;eplltaHHH nocTomnroro peJKHMa pa6oTh! RaMephl c6poc ,n;an­

Jierum rrpono,n;HJicH ,n;o orrpe.n;eJie1moro ypoBHR rrpn noMOI!Uf cTa6J[JIR3!i!­

ponaPnoro onopuoro ,n;aBJieHRR. 

Paoo'-r.rn 00'b8M KBMeph! OCB81U8JICJ'I -qepes HIDKHee 01(}{0 IlMIT"'Jl:&CHOii 

.'laMITOii !11>1\-500 rrpn IIOMOi!ll! M8TO,n;a "TeMHOro" r.:o.'lli. ~OTOrpa<I>aPoBa­

Hne rrpoBo,n;HJioc:o cTepeo\P<JToarrrrapaTOM c 6asoit I20 MM, c ,lJ;IlyMJI 

06'b6KTml8Mil, Ha 35 MM IJJleHey. 3aIIOJIHJ'IJICR pa6o'!llil 00'b8M (34C x 

204 x ISO MM3) CMCC:&D lj)peou - 12 n wpeoH - 13 I I8 I, 
YnpaBJieHhe pa6oToii Bcex ysJioB nyshlp:&KOBoil r<aMepH n ycRop.H­

~·~JieM ocymeCTBJlHJIOC:& . .nncTaHUROHHO Ir 8BTOMaTnqecK.H rrpu IlOMOu;ir 

8J11KTpOHHOii CMCT8MH, CMOHTilpOB8HHOii B BR,JJ;e OT,JJ;eJI:&Hh!X OJIOKOB B 

CTOi'Ke ynpaBJieHHH. 

h §§ 4,5 npnBo.n;RTCJI ormcanne ycTpoilcTB .ltllfI rroJiy'qeHIDI, <I>op­

Mnponai'I:R I 19 In rt3Mepemm UHTeHcIIBuocTn IJ]'mon t - KBaHTOB 

Bh!COKOM '3H8pI'lm. Onnch!BaeTCJI Ta.i<Jie cxeMa pa3MC;J(CHIIB cropMnpyro -

IIUfX 3Jl8M8l'TOB <l>oTOHHoro K8HaJia n pacnoJIOJKeJIHH K8MCpli Ha Tiy"qKe. 

reoMeTpil!'I O.lllT8 II03B8JIJIJ18 C IIOMO!ll:&ID cI>peOHOBOil IJY3llpLKOBOH K8-

M8phl O,ll;HOBpeM ~HHO perncTpnpoBaT:& sap.f.DKeHHh!e nnoHhl B 1.urTepBaJie 

K.HHeTn'qecKRX a1:eprKii (30+120) M::in a rrpoToHH - (70+240) !1l3B, 
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,li.Jm U3MepemIB IJOTOK8 t - KB8HTOB' npowe,IUW!X qepe:? KBal!TO -

M8Tp, J!CIJOJ!b30BaJICR MeTO,U, OCiiOBalllILlii Ha rrpeo6pa30Bal!HH aMIJJUI­

TY.JJ:bI l!MrryJ!bca Harrpfili\eHHR c KBaHTOMeTpa c ITOMOlliblO aMTIJ!!!TY.UO -

npeMeHHOro npeo6pa30B8TCJ!R B Cep>!JO crrrHaJIOB' KOTOpue 33T8M coc­

'!>!Th!BaJI:!Cb rrepeC'!STHHM np11dopoM. KpoMe ll3MepeHl!R HHTe'ICllBHOCT;f 

rry'!Ka - JG">['lfTOB, :JTa CHCTeMa r:,omITOpHpOBa!EIR, B CJIY'!ae pa6o -

Tb! B pm:<m,;e OJJ,llHO'!l!blX IJOChlJIOK yCKOpl1TCJIJT, D03BOJ1RJ18 BeCTl! K81\ 

Bl13YMbHOe ua6JIIO,Ue Hl!e 3C ;rnTeHCllBHOCTblO rry'IK8 B Ka:;;,noti TIOCWIKC ' 

T8K H npoBO,UlTTb 6JI.OKllpOBKY Cl1CTCMbl q;oTorpaqmpoBaHHR pa6o'lcro 

o6'heMa Ka:Viepb! l1 Cl!CT8MH MOHl!TOpnpoBaHHR IIpH HeCTa6a.JlbHOii pr.oo­

T€ YCKOpUTBJI.li. 

B Konue :!:'JIBBH ( §6) rrp11BOJV!TCR pe3;,rJII>TaTh! MeTo,rr,w1ecm1x ucc;1e­

.ri;onaH11J.1: 11CITOJ!b30BaHMR IJY3HpbKOBOJ.1: KaMepJ:J c T.<J:KeJioif JK•!,I(KOCTbiO B 

orrh!Tax c qJOTOHHH'.MM rry'rnarai Bb!conux ::rneprlili. Om1cJ:JEa10TcJI pe3yJ!b­

TaTbl IIOl!CK8 pem1Ma pa60Tbl I\3M8pb! npl1 I\OTOpOM npO!t!CXO.I(!!T .u1:cKp1!­

Mllliall,}1JI 3Jl8KTPOH - II03l!TpOHHOro worra I 17 I' a Ta.KRe orrnc1rnaeT­

CR M8TO.U lU(8HTl!Wl11\all;!lli aap.fDKeHHb!X 'laCTl!U B Km.rnpe. .t3 OCHOBY 

IIOl1Cl<S MBTO,Ua !1,U8HTl1cpl!KDUl1l! 6b!Jia ITOJIO~\eli(i 3aBl!CHMOCTL IJJIOTHOC­

Tl1 IJY31:lpbKOB Ha CJ!C,Ue '!aCTl1Ub! OT ee CKOpOCTU !'.! T8pMO,Ul1HaMl!'!CC­

Kl!X xapa1<TepYICT!t!K pa6o'leii .JK.11,UKOCTR KaMepb! I 17 
,20 I. 

CTa6HJ!bHaR pa6oTa I\8M8pb! B pelimMe c .n;RCKP!1Mllliawien CJ18,l(OB 

'!aCTl1U c MHHl!MaJ!bHOti v.omrnaUI18H II03BOJ!l!Jla Ha.IJ;BjjlliQ l!,!(8!ITI1@1lll! 

pOBaTb CJ!B)(H OCTaHOEUBllll1XCR 3aP,'Dit8HHb!X IrnOHOB l! IlpOTOl!OB Ilpl! 

pa6oTe KaMepbl 6e3 MarHHTHOro IIOJIR. 

T p e T b R rJiaBa TIOCBBIU8Ha orrncaHl'.\lO MeTO,Ua OT6opa C06b!TRH 

Ha CTepeOqJOTOrpacJlliRX l1 o6pa6oTKe 3KCTI8PUM8HTaJ!bHOro MaTepna -

JIB. Ilpl1 OT6ope C06b!Tl1J.1: Bb!,U8JIRJll1Cb CJIY'lal1, B KOTOpb!X yroJI pacce­

RHIDi qacTl!U Ha R,Upax BXO,UHoro OKllIKa l1 pa6o'letf cpe.n:u KaMepb! He 

npeBb!lllaJI ro0
• 

8 

B aTott rJiaBe npHBO.IVITCR B!ipaJl!:eHRR: }J)1R onpe.ne~eHRR: a6coJIIOT­

Hb!X 3Ha'!emili: ,URq$lpeHU11aJ!bHb!X ce'!eH!llt d2
6 I d9 d E Q 

woTopolli,ll;eHRR: Ill10HOB u npoTOHOB 11 ;rr,J',J{ pac'leToB rronpaBoK. 3,neci, 

~e o6Cylli,ll;8IDTCR l1 Oll!l16IGI aKcnepHMeHTa. 

Ilp'. o6pa60TKe pe3yJ!bTaTOB aKcnepl1MeHT8 6HJ1l1 y'!TBHH nonpaB -

Kl'.\: Ha pacna.u 1i - Me30HOB Ha JI8TY .no HX OCT8HOBKU B K8Mepe; 

Ha .. oaira6.neHue KOJUl'I8CTB3 '!8CTl1U npu npoXOlli,ll;eHim: WC qepe3 MU -

rueHJ>, BXO,UHOe OKOll!RO H pa6o-qyD XH,IU\OCTb K8Mepb!. 

B q e T B e p T o J.1: r~aBe npHBe,neHbl 3KcnepHMeHT8JibHI:ie 

~aHHl:ile no ucCJie~onaHuro woToo6paaoBaHl1Jl aapm11eHHblX IIROHOB u 

npoTOHOB npu B3aHMo,netfcTBuu WOTOHOB c aHepr11ett ~aKc= 400 Man 

c soq>aMR: cI2, Si 28, ca40 t Nb93 , · TaI8I I 21,22 I. 8,necb llte 

~aeTCR 6cyx.neHue pe3yJ!bT8TOB l13MepeH:IDi • 

B §I ,naHo o6ocHoBaHue BH6opa R,Uep }J)1R 11cc~e~oBaRuli 11 noKa3a­

HI:i 9KCnepUMeHT8JII>Hli8 3HepreTWI8CKH8 cneKTpb! Ill10HOB H IlpOTOHOB 

H3 ( t , 1i) u ( t , p) - peaKUd Ha soq>ax. 

.II.ml onpe.ue.n.eHRR: M8X8Hli3M0 IPoTOpOJK,D;emur Ill10HOB B ( 0 'tJi ) -

peaKIJ;KRX Ha 0TOMHHX H,Iij>0X 6lUIO npoBe~eHO conocTaBJleHHe 3KCne­

pHM8HT8Jll>Hb!X u pacc'!HT8HHliX aHepreTl1'18CKUX CIIBKTPOB IIHOHOB. 

Bsali!Mo~ettcTBHe t- KBaHTOB c aTOMHb!MH H,lij>aMu paccMaTpHBa~oci, 

B HMDYJ!bCHOM npR6.n.mlteHim:, a B3aHMO~ettcTBU8 pOlK,ll;8HHb!X Ill10HOB c 

R,lij)OM y'!l1Tlill8Jl0Cb B paMK0X 0IlT][tl8CKOil MO,U8Jll1 MBTO,UOM UCK8Jlt8HHb!X 

BOJlH. B Ra'leCTBe R,UepHHX M0~8Jle1t 6wrn HCnOJ!b30BaHH MO,UeJ!b II>ep­

Mli - ra3a u ocIJ;11L1LJ1JITopH8H o60Jio'le'lHaR MO.UeJ!b I 23,24 I. 
Bb!p0lleIDie, onpe~eJIJmitee pacnpe.ue.neHRe IDiOHOB no aHeprWIM K 

yrJiaM B pea~ IPoTOpOlll',ll;eHlUl c MOHOxpOM0Tl1't8CKUM nyqKOM '( -

- RBaHTOB Ha soq>e c M8CCOB!lM 'll1CJ!OM A MOllteT 6HT~ 3alll1CaHO B 

BH'AB I 25 /. 
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d2 (nd) 
+ 6x1iA 

dS11f d E1i 

2 2 (d) 
d br1iA _ d 61rr.A 

(I) . 
d S'l.1i 

2
d E1i - dc;i..,,. d E1T 

d Gtd> r.n.e d ~n" - ".naaroHaJI:&Ha.A:" '!aCT:& ce'lemm , co.u;ep;wuia.rr l!H -
Q,. E:tr 

<llOIJ'.,1au:rnJ 06 O)l.rlO'ltlC'ri!'llillX xapaKT8pllCTJ1K8X .fl,l(pa . B 'lfJCTI!OCTU . 06 

.;:.':If,fjLbCHor,; pacnpc.u;eJieHim nyI\JIOIIOB B .rr,npe ; 
2 ( n d.) d. 6 pr A - "He.l(m1roH8JLbHafi" '!a CT:& ce'!aIIIIJI , onpc~eJU1lOU18il 

d {l.:71 d Eri 
3(KJCHT ;;rrTep:)epem.l,!m 8J(':'OD <JioTopo~eHll.fI 1i - M830HOB Ha H'j!\Jl01!8:X 

c pa3.r.;1'!Hi1l,'.H HOMepaMM. 3Ta '!8CTb C€'!€HlIB cyu1ec TB8HHh!M o6pa30lv! 

33B!!CH'r O'" .u;BYXHYIU!OHHblX 1rnppeJ!JIUHi1 B .f!,IT,pe . 

Tei·~ m::K sKcnepHMeHT8Jl:CHI1e .u;anmrn no pcaF.UJ1.!IM (floTopolK,IleHM 

rroJiyrrnHhl B OIThlTax c TOpM03IlliM crreKTpoM woTOHOB , TO Heo6xo.u;11Mo 

Bbl'lfiC.ilf!Tb ce'!eHl'l.fl l;!.~.JlF.BMB8Jl8HTHb!M t - J\BaJ-IT : 

dlie; r;A JE" l"IQICC d2 6 A d E d<=l11df~Q =E nOPcp(Et ' E~) ctn11d~1i (E~) t 
r.ne Etrrop - m~poroBaJI 311epr;m pe1:mum1 qioTopolK,IleHW! MC30IIOB Ha 

.rr,npe; 

E J~aKc - M3I\ClIM8JlbH3.fl 3Heprim TopM03Horo U3JIY'IeHll.fI ; 

tf7 <E'}aKC, E( ) - qJyHI<UHfl llimP..Pa . 
KoJU!'!eCTBeHHaJI oue1ma 3\l1IJCHT8 1rnppeJIJ!llMi1 , ody CJioBJier'.:filX 

llpMHUHilOM IIayJm. dW!a ITOJiy'!eHa. 1rnr.u;e ;rI,ll.fl OilHCGriflJI OCHOBHOro 

COCTOJllilIB .rr.npa - Mlllll8HU 11cnOJib30B3Jlac:c M0;!{8Jlb B!lpOE,D;CHl!OrO '"-'CP­

Mli - r asa . B :3Totl: Mo.u;e;m , ecm'l rrpeae('.lpe'lI> B38IDAO,ne:iicTnl1eM cpoTo­

Ill!OHOB c .A:,npOM B I<OH€'!HOM COCTOfilGlM , Bblpa;1cm:e ,UJIJ! ce'!emm c1Jo­

TOJ)OE,ll;€HM ID10I!OD MOJi(HO sanncaT:c B BM.u;e I 2
3 I : 

d
2 ( d.) 

6X'1i A _ k 3 A m 
d Qv d E1f - 8 Pi q, 

(p:-r2) G (p!- p2) (2) . 

IO 

2 (nd) 
d 6[1iA =- k 3A m [P2 -p-2_2m w8(w) x 
dQrid.E1i gp;q, F J 

x8~;-p2-2rnw8(w~8 (2pF-q,) 
k=(E~+Ep-E1if

1

!Eb'+Ep- ~;(p+~,f11i)lx (3) , 

x [1 _ llifil J _4§_ ( p .. ) E E~ do . 
" p -- {i ~>0 

- m q.2 - p,, , -p= ~(2m-w); nr,=p; ' 8(x)- o x~o 
B 3TliX cpopMyJI3X : PF - l!MITYJI:CC '.l!8p!vU1 ; q, = 'P;; - Pr 

- n epc;uaIIHHH m~ny;r:cc; w = E
0 

- E :1i - ::mepr jl[.fl , n"pe.u;:::.!~HBJI 
coBoeym10cT:r ns A HyKJioHoB ; E p - rroJIHaJI sHepr mI h;{I(JlOIIa -

dE> - + - Ml1ill8lm; dQ ( p ) - Ce'!eH:rn cp:TOpOl?JI:€HllJ! 'Ji- - !.~C30l!OB l!C 

::;:ao60,IJ;lW:.~ HYKJ10H€ c m .. my.'lbCOE p ; rn - 1.mcca 11yKJIOll8 . 

PesyJI:cT8Tbl pac'lCTOB aaepreT!lqccKI!X crreKTpoB n:10HOB n peaK­

mm cDoTopo;;memm !!8 .rr.;:;;pox noK338JIH m:i;,;uoc'r:s Y'WT8 acirDeK'.l':J '.(op-­

pe.llil:I..;;.rli , odyCJioDJiermux npnnuimo:r. Iloy Jm , )J;JUI o6McIIcmm pacnpG­

.u;eJieHM ciJo TOillfOHOB no 3Heprnm~ : OTHOCJ!TCJibHblfi BHJ18.D; ::;Toro s'f(<'I~­

TD cocTaBJI.HeT D M£ii\Cl'MY1'.'lo pacrrpe;ueJieHH.fI OI<OJIO 30 %. 
)l7m onpe,n;cJieHH.fI DJll!HHHR 3(¢eKT8 B38l1MO,l(eticTBl!Jl cj)OTOIT!{QHOB 

D !<OH~ 'lHOJ\l COCTOJ!Hllli 1!8 pacnpc,ncJieHH6 IIl!OHOD no 3Heprnm.~ , 6:.um 

rrpoBe.D;CHbl paC'lCTbl cneKT]'lOB IUOHGB, 1<0r,n;e ).(JIB on::cmr:,.f! OC'FOD:IO:'O 

COCTOJ!Hlrn .f!.Jl:P8 - Mi!lll€l!!l i!CTIOJ!b30B3Jl8Cb OCIJ.iJjL'L'l'fOpHa.fI OGOJ!O'!C'l -

ua.rr l\'O.U:eJLb. Pac'!CThl mmoJmM>ec:c no c;Jop;t.yJlG I 23 ,24 I: 

d
2 ( d) ( 3 cP • . . - ~ 2 2 

Gr1iA _ 21i) k J tci'r-dtlO~P');'rlq.'f-~ -r -- e 
dQ1id E-r 2 x -oo 

·{ J p(YJlit u=· r. ~-cn,J'Jt"u'-torrn.,i dP 
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~ ~2'[2 J u 1~ (P)lf';-)(r+ro~'Cnq.)4';->(r-ro,B-rnq,)drydr 
(4), 

- ii E E q, , p,. Poq_ 
nq.= ~; ~= 1i' - r + 2 m ' r = 2 rn ' 

r.ne: p0 - napaMe'tp OCnHJlJ]jlTOpHoif MO.IJ;eJUll ( P<> = 122 MaB); 

ljl~-)- BOJIHOBa~ qiyHRUIDI, OIIHCHBa!O!llaJI B38HMO,IJ;8HCTBH8 p()Jl{,ll;eH­

HHX '$" - Me30HOB c HYRJIOHaMH H,IJ;pa B paMKaX OIITHqecKOH MO,IJ;eJrn. 

HcKaJKeHHe 1i - M830HHOH BOJIH!l B H,IJ;pe YtIHTHBaJlOC:b B aliKo -

H8Jll>HOM npHOJlIDK8Hlili: 3 I · - - c-1 ( ) - 12 - l p11" r + <p ,... I 
4'11'- (F) =(211) 8 

oO 

cp ( F) = - t ~; f V ( f + S rl;.) d S (5). 
0 

Pe3yJll>TaTH '!HCJieHHHX pacqeTOB noKa3aHH Ha p11:c. 1. CIIJloll!HaJI 

JlHHM - pacqcT 6e3 yqeTa B3aHMO,IJ;8HCTBM IIHOHOB B KO!le~OM COC·· 

TOID:Illli; nyHKTHpHaJI - c yqeTOM 3TOro B33HMO,IJ;GHCTBM; 3KCnepH -

M8HTa.JffiH!le ToqKH - pe3yJlnT8Tll HallfilX H3MepeHHR. KpHBlie pactIHTa­

HH 6es yqeTa nplIBU1l'.na IlayJIH. 06uapyJKeHo qeTKOC npoHBJieHHe s®e­
KTOB B3am.io.nelicTBHJI il>OTOIIHOHOB c H.IJ;POM B KOHeqHOM COCTO.RHllli 

(YM8Hl>W8Hl'Ie BHXO,n;a - M830HOB, CMemeHHe MaKCHMyMa HX pacnpe,n;e-

JI8HM). CorJiacirn paccqHTaHHoro cneKTpa tJI - Me30HOB c ::rncneplil­

MeHTaJIDHHM MOJKHO yJiy'IlllliT:O, eCJIH yqeCT:b aqxpeKT OCJia6JleHUJI 38 

cqeT npHHr.~ma IlayJilil Ii{ B!l6paTn IDiOH - JI,IJ;epH!lH IIOT81IUlilaJI COOTBeT­

CTBY.KI!llilM o6pa30M. 

Pe3yJll>TaT COIIOCT8BJI8HWi :rncnepHMeHTaJIDHOro cneKTpa IIHOHOB 

c pacqeTHliM CBH.n;8T8Jll>CTBY8T 06 iI>oToo6pa30BaHHH !Il!OHOB no 

12 

BCeMy o6~eMY H.IJ;PB H ~o Ha lilX BHXO,n; CY,Jli,HO BJlIDDOT nepetIHCJieH -

HHe ajxI>eKTH. 

B §§3,5 npID3e,n;eHll pe3yJI:bT8TH HCCJie,n;oBaHM A -saBHCHMOCTett 

BHXO,IJ;OB IIJl!OHOB H npOTOHOB ,lT)IJi pa3HliX 3Ha'!elllli!: KHH8THqecKl'!X 

aHep!'Htt qacTHU. OHapYJKeHo, 'ITO aTa saBHCHMOcT:o ormcHBaeTc.11 Bil • 

pa~eH.VIeM A (aTo no,n;TBeplK.ll;aCT paHee noJiyqeHHHe ,n;aHHHe), r.ne 

rl - IIOCTOID:IHO ,lT)IJi BC8X 3H8prHH ImOHOB H H3M8HJI8TCJI C pOCTOM 

3Heprlill perHCTpHpyeMllX npOTOHOB. 

B §4 ,n;aHll peayJll>TaTH :irnyqemm ( 0 , p ) - peaKI.tIDt Ha aTOMHHX 

H,IJ;pax H :ax o6cYJK,n;eHRe. 3KcnepHMeHTaJIDHHe ,n;aHHlle cpaBHHBaJIHC:o 

c pBC'I8Tff.J:lMH , BHIIOJIH8HHUMH B itMIJY.llbCHOM npH6JlliDltemm, npe.nno -

Jiara.11, 'ITO 3JI8M8HTapHHM npoIJ,eCCOM, OTB8TCTB8HHHM 3a BHXO,n; npo­

TOHOB no.n yrJioM 13 JI.c.=90~ .IIBJ!HeTCJI ,n;ByX'!acT.irtma.11 qioTo,n;e3HHTe­

rpaWUI ,n;eHTpOHHllX KJiacTepoB I 15 /. B aTOM npe,n;noJIOJlteHUH ceqe­

HHe peaKUliH Ha aRBHBaJieHTHH:li iI>oToH MOllteT 6HT:O sarmcaHo I 26 I: 
d2 6 LNZ rry f(Eo.K) (_d6)* <1f.A!5._)F dJp 

A JJJ t< \dsi J\dEp (Pei) 
r,n;e: N,Z,A·- tmCJlo HeliTpOHOB, npoTOHOB H MaccoBoe 'IHCJIO H,IJ;pa, 

COOTB8TCTBemrn; J (Eo• K) - ~KUIUI IllH<Ix.f!a ,lT)IJi TOJ»il03Horo U3JIY­

'I8HWI 3JieKTpOHOB; E 0 - M8KCRM8JI:bH8.fl aHeprrur TO?A03Horo H3Jly-
d6 * qeffi1.11;( dQ )-aKcnepHMeHTaru.Hoe ce'!eHHe WOTOpacmeILllemm ~ett -

TpOH8 B c. U.M.; I( - aHepl'HJI iI>oTOHOB, onpe,n;eJIJieMaJl KHHe~.18TH­

I<OJ1 peaKIJ,HH 0 + d - p + rt Ha H8IIO,n;BllDKHOM ,n;eliTpOHe; 

:J - JIK06HaH nepexo.na !II3 c.IJ,.M. B JI. c.; F (Pd) - HMnyJl:bc­

Hoe pacnpe,n;eJieHHe RBa3H,ll;ettTpOHOB B H,IJ;pe I 26 I. 3c[xPeKTHBHOe 

'WCJIO 1raaaH,IJ;e;iTpOHOB B H,IJ;pe, corJiacHo MO,n;eJIH JieBmwepa I 2? I, 
npmi:KMaJioc:o }18BlillM L ~Z • BeJIK'IeHa L 6Wia nOJiyqeHa nyTeM 

coBMememm pac'IeTHoro cneKorpa c oi:JHTHHM npn Ep =90 Mirn( L =6,4) I 
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CorrocTaBJtemi:e pac'!eTHoro cneRTpa rrpoTOHOB c :mcnepm.!eHTaJlli­

HhlM rroKa3aHO Ha pac.2,a (CMOli!HaR KpHBaJI). 06IIapyitteHHOe OT.Jlli -

'!'.Je BCJill"'lliH ce'!CHI1H rrpH ClOJllill!JifX :meprimx rrpoTOHOB rroKa3!fBaeT' 

'!TO Db!XO.TI: rrpoTOHOB I!O,U yr JI OM 8 JI. c. =90° HCJlli3R 06'hCHl!Tn TOJlli­

KO cpOTO,!J;83lIBTerpauuen RBas1me:i1:TpOHOB .impa. IIo-m1,Il.liMOMY' Ha qiop­

M!!pODaIUl:C Ha6JIJO,n:aeMblX pacrrpe,neJieH>IB rrpoTOHOB no aHeprMR!>.l oKa-

3UBa!OT cyruecTB8HHOS BJ111.ffi!l!e BTOp11i:nrue rrpOL\eCCbl R' rrpelil,D;e Bcero I 

norJiomeH11e woTOI!HOHOB B R,JJ;pe. 

;1.IDI oueHKH BKJla,n:a BTOpHi:nlliX rrpoueccoB B Bb!XO,U rrpOTOIIOB <Su -

Jia ucnom,soBaHa clJ0ToR,JJ;epHaR KacKa,UHaR Mo,nem, I 28 I, KOTOpaR 

OKa3aJiaCI> BCCJ>Ma ajxlleKTHBHOH l1 ,IllUI omicaHIDI B3aliMO,U8HCTBM 

0 - KBaHTOB c aTOMilliMl! R,UpaMl1 B o6JiaCTl1 :meprm1 clJOTOHOB Bbl -

we rrrraH'rcKoro pesonaHCEl. 

Ha p1rn.2a,6 noKasaHH B Bu.n:e rncTorpaMM pesyJII>TaTu pac'IeToB 

crreKTpOB npOTOHOB 113 R,Uep c
12 

11 ca
40 

rro.u yrJIOM 8 JI.c.=90° 

npa E laKc= 400 MaB, BunoJIHeHHhIX c rrpHMeHemieM rrporpaw.m"Kac­

Ka.U" I 29 I. Bsa11.Mo,n:ei!:cTBHe clJoTOHOB c KBa3ImeMTpoHaMH R,Upa Y'fl1-

Tb!Ba..'IOCI> no Mo.n:eJIH JieBHH,I!)Kepa ( L =10). B n110H - uyKJioHHHx B3a­

m.10.n:eficTn11RX YlJl1TUBaJiliCb rrpOL\BCCli ynpyroro paccemnw:, nepesa­

pR,UKM, rrorJiomeHM rmoHOB ffYKJIOHlillMR napaMI!. B HyKJioH - HYKJIO -

HUX CTOJIKHOB8HURX npIDiHMaJ!HCn BO BHl1M8Hl1e TOJlliKO yrrpyrne B3a-

m.10,n:e:i1:cTmrn. 

06HapyiKeHo xopornee cornacne 3KcrrepIDAeHTaJlliiil1X cneKTpon rrpo-

TOHOB c paC'l8THb!Ml1, 911c.2 a,6. IIo.n:o<SH!.18 pesy.'ll>T8Tl:l 6blJIH IIOJIY'f8-

Hbl 1,Il/UI .impa c 12 l1 npH :meprrm iIJOTOHOB 345 Man I '5 I. 3TO ro -

B0p11T B IIOJlli3Y Toro, 'ITO Bb!XO.U rrpOTOHOB OTHOCHT8JlliHO 6om,urnx 

aneprnii B yKa38HHb!X KHH8MaTl1'!8CI\HX ycJIOBIIBX o6ycJIOBJIC;{. B QC 

HOBHOM' BHYTpmr.uepHHM rrornomeHHet.I tyOTOIDIOHOB. 

14 

B §6 rrp1me.n:eHU pesym,TaTU l1CCJI€.TI:OBaHM Bb!XO.Ua IIHOHOB, rrpo­

TOHOB n liX CYMMapnoro Bb!XO.Ua B 33BllC11MOCTU OT MaCCOBOrO 'lllC-

Jia .impa. 

Ecmr n cpoToR,UepHb!X peaKUHRX npu BHCOKUX :meprnRX <lJoTOHOB 

nOl'JlOIUeHH€ pO.!UffiillUXCR IIHOHOB B JI.TI:P€ .U€HCTBUTeJlliHO HMe8T MCCTO, 

TO 3TO .UOJl!tHO npRBO;uRTb R Bb!XO.Il.Y HYRJIOHOB 38 C'l8T aToro rrp0-

uecc£1. c 3TOi! TO'lRR speHM Ilpe.UCTaBJmeT l1HTepec HCCJ18.UOBaHne 

A - aaBRCHMOcTei!: Bb!XO.UOB 11 - Mesonon 11 npoTOHOB, asr.1epeHHb!X 

B O,UHOM 11 TOM lite OIIb!T8. IIo.n:oOHUe RCCJie.n:onaml.l! paHee HC rrpoBO-

.Ul!JlU CI> • 

PesyJibT8Tbl T8ROrO HCCJ18.UOBamm IIOKa3aHbl Ha puc.3. Ilpm&le 

rrpone.n:enu no 3RCIIep!1MeHT8JlLHblM TO'lKaM c 11cnoJ11>30BaHneM MeTo.na 

HaHMeHI>IIIRX mia.n:pa T OB • 

IlpH nocTpoemm A - 38Bl1CHMOCTeii BUXO.UOB rrpoTOHOB 11 I!HOHOB 

Bcex 3RaKOB 3HepreTJ1'lecRHe cneKTpli Clb!JlH npORHTerp11poBaHH 

no SHeprID! OT 30 .uo 240 MsB ,IllUI rrpOTOHOB H OT 0 .uo 180 MBB 

~n IIHOHOB. EuJl Y'fTeH BKJla.U HeHTpaJlliHHX I!HOHOB. 

06HapYJKeHO, 'ITO Bb!XO.U rrpOTOHOB 11 IIi!OHOB OID1Cb!BaeTCR B~pa-

n + + 
JKemi:eM ~ A , r.ue n =l,07 - O,OI ,rr;UI npoTouon 11 n = 0,76 -

O,OI ,IllUI I!HOHOB. 

Mcnom,syR rrpe.n:noJio~eH11e, 'ITO KaJ;t,nOMY norJiomeHHOMY woTonr.:o-

HY B KOHe'lHOM COCTOJ'IHHH COOTBeTCTByeT B cpe,IJ;HeM O.n:HH rrpOTOH, 

6b!Jla noJiy'leHa A - aan11c11MOCTb cymlapHoro BHXO,IJ;a IIi!OHOB n npo­

T OHOB. 3Ta saBHCHMOCTb ce'leHHR woTopOlr,ll;eHHR IIHOHOB ( c y-qeTOM 

.uomr rrorJIOll(eHHUX) OT M8CCOBOro 'lHCJla R,Upa' IIORaaaHIIaR Ha p11c.3 

npRMOM 3, TaKJKe OI!HCb!BaeTCJ'I BblpaJKeH11eM -An • r.n:e n =0,97±o,OI. 

Ha BTOM pucy1me IJYHKTl1pHoti np.HMoti noRasaHa A - saBl1CHMOCTL 

ce'leHilli llJOTOpOlK,Il;eHM I!HOHOB ncex 3H8ROB Ha KBa311CBOOO.n:HHX HYK­

J!OH3X .ff,Upa' Bbl'!eCJieHHHX no cfJOpMYJ18M ( 2) - ( 3) • 
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Y.noB3IeTBOpHTeJil>HOe corJiacae pacqeTHl:lX ceqeHH:li c aRcnepm~eH­

TaJll>HHMH roBOpHT B IlOJil>3Y Toro, ~o ~OTopolK,I\eHHe IIKOHOB npoHc­

XO,nHT no BC6MY o6~eMY SI,IIJ>S, a BilXO,I\ npOTOHOB no.n yrJIOM 90° 

o6yCJIOBJl6H, B OCHOBHOM, norJiomeHHeM ~OTOIIKOHOB ~yxHyKIIOHHHMH 

acCOUL18UHI.IMH B SI,IIJ>e K8K B MOMeHT polK,ll;eHHJI, TaK H npa WC npOXOJ!­

.neHHH qepes .RJU>O. 

OCHOBHl:le pe3yJll>T8Thl ,nHccepT8UL1H MOJKHO ~opr~y~pOB8Tb CJ!e -

.IJYKlllHM o6pasoM: 

I. Cos.naHa aRcnepHMeHTaJlI>Ha.a: ycTaHOBRa c ~peoHoBoit nyshlpb­

KOBoit KaMepoit, KOTOpa.a: Il03BOM6T npOBO,nHTb HCCJl6,I\OBaHHJI ~OTO -

.FI,l.\epHHX peamiuit Ha aTOMHHX .RJU>aX B llllipOKOM ,nHanasoHe aHeprH:ll: 

~TOHOB, yrJIOB H aHeprrut peracTpHpyeMh!X qacTHU. 0Tpa6oTaH pelltHM 

pa60Thl KaMephl B KOTOpOM npOHCXO,I\HT ,nHCKPHMRH8UHJI CJie,I\OB qaCTJ!!Il 

c MHHHMaJll>HOfr HOHHsamrefi. CTa6H.ll.bHaH pa6oTa KaMepH B 9TOM pe.ER­

Me Il03BOMeT npOBO,nHTb Ha,I\eJKHyBJ ~eHT~KallHlO CJ18,I\OB OCT8HOBHB-

+ -
l!IHXCJI 'JI -, 1i- Me30HOB H npOTOHOB npH pa6oTe KaMephl 6e3 MBrHHT-

Horo noM. 

2. BnePBHe B O~OM H TOM ~e OTIHTe H3MepeHhl B lllMpOKOM HHTep­

BM6 rorneTaqecrurx aHeprait ~qxpepeHUHMDHHe ceqeHHH d26/dStdEQ 
~OTOpllt,D;eHH.H IIKOHOB H npOTOHOB no.n yrJIOM t) Jl.c.=90° npH B38HMO­

.neitCTBHR ~OTOHOB C 

Nb 93 , Ta I8I. 

E..raKC= 400 MaB c .RJU)8MH: c12 • Si 28 • ca40 • 

3. 11ccJ1e.noBaHH A - saBHcHM00Tu ~Too6pasoBaHHH rn10HOB H 

npOTOHOB pa3~'llillX 3HaqeI11Ui ruureTaqecKl'!X aHeprlrlt. ~ - 38BHCH -
n 

MOCTb Bh!XO,I\a 9TWC qaCTJitU OIIHCh!BaeTc.a: BhlpaJlteHHeM -A • r.ne n 

nocTOJtHHO ~ _Bcex 9HeprIDt IT.HOHOB ( n = 0. 72) H H3MeMeTc.a: OT 

e~rnHUH .no I,23 c pocTOM rorneTaqecKofi aHeprHH npoTOHOB. 

4. MccJ1e.noBaHo MHmrne npHHuana IIay~ H ajxpeKTa B3aHMo.neil­

CTDIDI IIHOl!OB B KOH6'1HOM COCTOID!lffi Ha pacnpe.neJieHH9 q)OTOni!-

T~ 

OHOB no saeprRRM. Pc2y.JlbTGT ~orociilc.HJ .. 11'...:L.E :J :en :ri .. ;:~ · urrL~·rDiloro 

CTI6Kp8 mrnHOB c paCC'IHT81IJ!IlM ITO~(TBCp;,';~ : T ; -.XD.i .. :.i:- JCl'!,t~ii:iOI'l' 

tPOTOpo;memur lliWHOB IW aTOlt.Hb!X 5I,I\pax. 

5. II01wsano, 'ITO ::>H'"preT!l'<ecrmtl: crnrnTp rrpo:o !lOB nJ.Lo::o orr:::­

cHnaeTc.a: KBa3l1,.'\6iiTpOH!illM :.1CXC::!l,j3f,'.0:,1, :::i ']'') 1J['' :.:E )(2 ]( r; D':'Of'..,Wc]J -

mm K8CK8.I(H8f! MO,I\C.Jlli y~OBJIC'l'BO_'lf!T('JThJIQ BOCJJPOH3LCI, ~:!':' llDC:-lllC,";;:­

Jlelllte rrpoTOHOB no 3Hepr1J.fIJ\1. llocJ.Lc;::ii ';C roDOP!'T E rrc.-:b3~' 7oro, 

'ITO BHX0,'1; npOTOHOD OTHOC!!TCJThiiO C0J1bi':rx 8iicpr::'.'. D y;rn::;rn:iilLi: K'­

IICMaTIF!eC!ClX ycJIOD~UIX o6ycJIOilJ!Cli. D OCIJOD;ro;.~. I!HyTp:r~cpHL::.: nor­

JIO!lleH'.'Crv: p0,1\IiDlJlifXCf! il HC E~l!:!C!,!.O:mx ::3 Jr,n;pa mroifDil. 

G. ,[ccJie.f\ODumur A - soB11cm~ocTci1 DUXO.'\O mrnaon, IJilO~'OEOD 

11 lt!X cyr.~r.1ap110ro BllXO.D;3 TaWi\e TIO.I\TBep;:,n;aim· Ou'.hC<.:Hbif·i r.JCXO!U3:.; (~JO­

TOpOlK,ll;Cil:Lf! ruro::oB !I yIW3hIDCJ!OT iH:J TO. 'ITO BhlXO.f\ npOTOHOD :<3 

<0 ,p) - pcamo1H :ra JJ.UPLJX no.rr. yrJ10;~ 8 JI.c.=~0° odycJIOJl'lC'i, B 

OCHOBHOM, norJlOll\CHUCM t!JoTOIDIOHOB .I\BYXIIyl\JIOl!IIUM!l accOIJ,.lt:lli:mn !l 

MP3X KaK MOM6IIT po;:;,;:;:OHi!R, TaK H B npouccce rrpoxc;i\,l.(c;r;rP. ffi!C'IIOE 

tJepcs R;D;po. 

OcaonH!rn pesyJibTaTL! .n;:rccepTar.um .no1<Jia,!\hIBaJIHCb :: odcy;:;:n;a 

Jll1Cb Ha XXI ElKerO,I\HOM COBC!ll3HJU! ITO !I,ll;ep1roi1 CTI8l(TpOCIWllillI ][ 

cTpyKType P..n;pa, Ha Bcecmosrroii iwHwepemom rro JJ,UepHHM peam.urRM 

npH BHco1oix arreprrmx ( T6HJmc11, I972r.), 11a IY r.le:wrmpo;urnii 

IWHcIJepeHUHH TIO qll!3lme BUCOIG!X 3Hepr:rii )!! CTPYKTypc JJ,Upa ( .llyd1ra, 

I97I r.) H orryd.mmoEaHu n pa6oTax I I? ,19 - 24 I 
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Pnc. 2. 3Hepr8TM'iecKHe cneKTphl <lJoTonpoTOHOB nor. yr .. 0· G .T'.r,. -- l, 

no.rry•rnHHhle npu B3aHMo,n;elicTBMM "t - ·;:...aH'. o· ~- " '1ul .. i213 c H,l(pa -

MM c12 (A) 11 ca40 (E). CITJiornua.fI .iIUHl!.fI - pac11eT no KBfl311,D;8fiTpOHHOii 

1.10,n;eJIU; rrrcTorpaMMa - pac11eT no cpoTo.fI,D;epHort KacKa~ofi Mo.n;emr; TO'iKH -

,D;OHHhl8 HaCTOffi!l8i1 pa60TH. 
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PHc. 3. 3aBMCHMOCTH Buxo~oB illlOHOB ( I ), 
IIpOTOHOB ( 2 ) R RX CYMM8pH:Oro BUXO~a ( 3 

OT MaccoBoro 'IBCJla J;,JUJa. IlymcrupmiJI JlliHJIB -

pac~eT no wopAy~aM (2) - (3). 
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