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OEIUAH XAPAKTEPHCTHKA P.AECYrH 

AKzyam.HOCTl, npo6JJ:er.m. YcxopeHHe TJIZeJIWC HOHOB JtO l:IHeprHI, COOT-

. B8TCTBYJ!)lltlDC HeCROJI:E..KHM ThBua HYKJIOH,llOJIOl!HJIO HQ'iaJIO ItnaHOMepHOMY HBY

'i8Hm0 B Jia6opaTopHHX yCJIOBBJDC CTOJIKBOBeHBI peMTHl!iICTCRHX HJtep H Bos

HHK8!llllHX npH 3TOM COCTOHH:d BJ,ICOKOBOS6yir,neHHOI H.IiepHOI M!iT8PHH. Hc

CJI8Jt0B8HH8 CBOitCTB R,ItepHoro· Bent8CTBa ·H 'iaCTHQ, poir,nemmx B llO,It06HHX 

aKcTpeMBJII,HHX yCJio:sm; npeJtCTaBJIJleT sHa'!HTe.m,HHI Hay'iHJ,11 HHTep,c. 

.n,m noHHMaHHJI nponeccoB, npozcxo~ npH coy;il;ape:inm pe.mrrHBHCT

CKBX H,Itep, Ba,ml,IM JIBJmeTCH SHaHile cneRTpoB BTOPH'!HHX 'iaCTHQ H HX 

CBOICTB B 38.BHCHMOCTH OT MB.CC CTaJIKHBSlllllHXCH H,Itep H '!HCJIS. HYRJIOHOB, 

HCnHTaBIIIHX BSaHMO,ItelCTBHe. STa m$)l)M8Ilmt BBJtHa ,ItJUI npoBepRH Teope

Til'i8CRiIX MOJt8Jiel, B~eJieHBfl H aHaJIHSa HBJ18H:d KOJIJI8K'l'HBHOI'O THlla,HH

TepnpeTa:inm Ha6JDO,ItaeMHX ~eKTOB. PemeHBe 3TiJX 38,JtQ'i nOSBOJIHT onpe

JteJIHTD rpammu npm.ieHHMOCTB MO,IteJiel, B 'iaCTHOCTH, OllHCSJllJJI B38HMO

Jt8ICTBHH H.Itep xax cynepnoslim;m C'l'OJIRHOBeHd HesaBzcHMWC HYKJIOHOB. 

llem, pa60TJ,1 cocTOIIJIS. B BSY'J8HHB Heynpyr:ex CTOJIKHOBeHHI x,nep c 

P0llf.It8HH8M S • '!aCTHil, 'ITO npe,ItllOJlaraJio: 

- BSY'J8HH8 cneKTpoB peJmTBBBCTCKBX -n± - M8SOHOB B np0'l'OHOB, BX 

BWCO,Ita B 38.BHCHMOCTH OT MaoCH JIJU)a-cHaps,n;a H H,Itpa-MHDI8HH B Il8HTpam,

Hl,IX B nep~epil'ieCRHX CTOJIKHOBemmx; 

- HHTepnpeTanu, 3KCnepm&eHT8Jl!,HWC pesym,TaTOB B Cp8l!H8HH8 JllX 

C BOSMOllHHM M8XaHBSllfOM BSam&O,ttelCTBHII. 

OcYJ11eCTBJieHHe 8TJllX 88,lta'i C HCllOJII,SOBaHileM ~TOM8TO,Ita Tpe6yer 
SHa'iBT8Jll,Hl,IX ycHJIHI H TeCHO CBHSaHO c aRTyam.Hol npo6JieMOI aB'l'OMa

TliISanD HSMepeHBI. II09TOMY 0,ItHOI HS Bal!HHX 6wra 88,lta'ia COS,ItaHHH 

naxeTa nporpaJM SHaJIBsa HHq10PMBnHH npB HSMepeHBJDC JI JQepma: rl!oTo

af,\VJIDCWlX C llOMODtLD llOJIY8llTOMaTB'i8CKOro MBRpOCROna, opraHiI38IlllB -
T8MaTil'i8CKOro o6ecne'iemm B n<>JcyaBTOMaTiJ'i8CKBX BSMepeH:d MHOrORpaT

HOrO eyJIOHOBCROro pacceHHM s •'iaCTHQ. 

~i6"ienirt~m1Vi!;·-r~Rt~ , 
~} 9n:f1-B?.l:K Gttllil!_D~llm:!YJ 1\ 
· S~1SJJMOTEf1A :. 
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HOBllSHa ll: HaytIHaJI ueHHOCTn pa60TH. HOBHMll pesyJII,TaTaMli .flllJifI

IDTCH cneKTPH liMIIY'Jn,COB, yr~OB BWieTa, 6HCTPOT, nonepe'll!HX :m,myJII,COB 
+ ' pe~Imll:CTCKHX ( J?, > 0, ?5) 'il'- - MeSOHOB n npoTOHOB, l!CllHTa.Billll:X Bsa-

12. 2.2 ll:MO,nettcTBne. BH,Ite~emrux B Heynpyrmc CTO~HOBeHIDDC p • C • Ne 
C H,lij)aMn qJOT03~Jil,Clill: np:n: ~ 4,5 A·ToB/c, a TaKJKe aHMIIS IISMeHemrtt 
CBOttCTB cneKTPOB B SaBl!Cl!MOCTH OT MB.CCH Hm,a-cHapima n MHmeHH, B 
KBas~eHTpam,HHX n nepHqJepll'IeCKll:X coy;a;apemmx. Ilp:e: STOM BnepBHe no
JIY'!8Hl.i COOTHOill8Hll:H BHXO,Ita pe~mmCTCKHX 0,ItHOSapJI.ItHHX tracTnn: 11'± -
MesoHoB,npoToHoB-ytracTHHKOB n p- , d-, t - qiparMeHTOB H,nep 12 C 
22 Ne • IlOJIY'!8Hll COOTHomeHHH BHXO,na traCTll:U B aHCBMMe g - qiparMeH
TOB llOKOJD]1eroCH H,lij)a 22Ne • Pesy.m:,TaTH YKa3Wl8IOT Ha no.no6ne qiopM HM
ny.m:,cHHx cneKTPOB pe~Iml!CTCKHX 'jj'± - M830HOB, npOTOHOB-ytraCTHHKOB 
ll paccMaTpl!BaeMllX BSanMO,nettCTBHHX, Ha no.no6ne qiopM crreKTpOB KHH8Tli
treCKHX 3Heprntt ~ - qiparMeHTOB H,Itep qJOT08MYJII,Clm H ~eOHa-22. 

Ilpn aHaJmse pesy.m,TaToB n cpaBHeHHn mc c rrpe,ncKasrumm.m Mo.ne~en 
BHJmJieHH. HOBHe SaKOHOMepHOCTli rroBe,IteHHH s· - traCTll:U. B traCTHOCTH. 
Hail:,IteHb, trTO crreKTpH rronepetrHHX HMnYJII,COB sap.i:meHHHX ITHOHOB ll: rrpoTO
HOB-ytraCTHHKOB HMeroT ,I(ByxKOMIIO~eH.THYJO CTPYKTypy. IlorrepetrHHtt liMilJ.Jll>C, 
cooTBeTCTBYJOl!lmi BHCOKOHMIIYJII,CHol KOMIIOHeHTe crreKTpa rrp6ToHOB B Ne Em 
BSall:MO,D;ellCTBHHX, .lf cpe,IJ;lllill rronepe'IHlrtt HMnYJil,C npoTOHOB B co6HTRRX 
nomoro paspymeHHH Aq ; Br .· Jmep coBn~T. B aTmc co6HTHHX Ha-

6Jll().naeTCH SHatrHT8JII,HOe y:BeJmtr8Hll8 BHXO,D;a 'Ti'± - M830HOB B pactreTe 
Ha npoBsamio.nellCTBOBaBmd npOTOH lf BHn0~8TCSI npRSHaK, CBH,IteTe.m,
CTBYJOlltl!ll O BOSMOJKHOll TepMBJ.msamm npOTOHOB. 

Ilo~eHHHe pesy.m,TaTH BrumH )J,7JH noHHMaHllJI .I(l!HaMl!Kll H.It8PHHX co
y,napeHHtt :e: pasBHTHH MO,D;8Jll,HHX npe.ncT8BJieHd o MexaHHsMe BsanMo,nell
CTBHH H,Itep np~ BHCOKRX 8HeprHHX. 

IlprotTHtreCKaSI ueHHOCTn no~eHHHX pesy.m,TaTOB 58ltJlKltraeTCH B TOM, 
'ITO OHH MOryT 6HTn no~esHH npli IIJiaimpOBarum HOBHX 8KCnepHMeHTOB no 
HCC~8.I(OBaHHID BSalIMO,ItellcTBd pe~l!BHCTCKRX.Jmep. IlporpaMMHoe o6ecrre
treHHe llSMepeHd Ha rro~aBT<>MaTntrecKOM MmtpocKone ll ycoBepmeHCTBOBaH
HHe·B HacTOJD]1eit pa6oTe M8TO,Itlltr8CRR8 npone;DYPH MOryT 6HTn llCITOJil,SOBa-
._ . . - ' . 

HH B 8KCrrepllM8HTaJn,HHX l!CMe,ItOBaHHIIX 8MYJ1I,CHOHHHM MeTO.I(OM. 

Arrpo68.JlHH pa6oTH. Pesy.m:,TaTH, ll:MOzeHHHe B ·,D;HccepTanzoHHott· 
pa6oTe,npe,D;CT~Cn Hal BcecorosHOM ceMHHape no aBTOMaTHsai:nm Ha
ytrHHX ncc~e.noBamrtt B Jm8PHOll qJHSllRe ll CMeJtHHX o6JracTJIX (,!JymaH6e. ·4 

1980), Ha BcecorosHoll ROHqlepeHrnm no ROCMHtrecxliM JIY'!BM (T6RJmcn,l986), 
Ha BcecorosHol ROHqJepeHI(l!H no npo6~eMBM Ma6ax ll cwn.HHX Bsruw:o.nett
CTBd z rpaBHTamm (MocKBa, 198?), Ha Mex,cyHapo,ItHol xoil:qiepeHI(l!H rio 
y.m,Tpap~ImHCTCKEM·JmPQ-SI.It8PHHM CTO~HOBCHWIM (Hop,ItKHpxeH,198?), 
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Ha IX Meir,eyHapO,ItHOM ceMHHape no npo6JieMBM qlllSHKR BHCOKRX 8Heprd 
(.Ify6Ha, 1988), Ha cecco Or.ne~eHHH JmepHol qinsHKR AH CCCP B 1986 r., 
a TSKZ8 Ha cer.nmapax JIB8 OHHH, Ha COB81llaHHIIX Me.xmyHapo,ItHoro COTPY.ItHH
trecTBa no HCC~e,ItOBrumHM C noMOIIIJ>D H,ItepHHX qJOT08MYJII,Cd (~8K OHHH), 
Ha cneitHBJIHSHpoBl!lHHHX ceMJ11Hapax no peJmTllBllCTcxol H,ItepHol qJHSm<e 
JIB8 OHHH. 

Ily6JIBRamm. 0CHOBHHe pesy.m,TaTH ,Il;HCCepTaJ:lilll ony6JIHROB8.HH B 
12 pa6oTax. 

067,eM mrccepTamra. ,IutccepTaitHH COCTOHT HS BB8,Itemm, treTHpex 
rJIB.B H saRJlB:l-qemm. 

ABTop sammuaeT: 

l. Paspa6oTamml naxeT nporpaw BHa.mraa HlllPOPMB.ItHH npH HSMepe
HHHX B H,ItepHOI qJOTOSMYJJl,CHH C nOMOll!l>ll no.,rya.BTOMaTHtreCROI'O Mmtp0CRO
na, MaTeMB.THtrecxoe o6ecne'ieHHe H opraHHsanim HSMepeHHI Be.JIH1mH p~ 
peJIHTimHCTCRHX traCTHI( B no.,rya.BTOMaTH'18CROM peDMe. 

2. 8RcnepmaeHT8JI!,HHe ,ttaHHHe .wm HS;yiiemm cneRTpoB 1t ± - Meso-
HOB H llp0TOHOB B CTOJIRHOB9HHlll p , -UC , 2.

2Ne C ~ qJOTOBl(Y'Jll,-
CHH npH ~ 4, 5 A0 1'8B/c. PesyJJl,T&TH BH,Ite~mm peJmTHBHCTCRHX 'iSCTJm: 
'ii'± , npoToHoB-y-qacTHHROB, P-, d-, t - qiparMeHTOB B Hoc.ne.nyewu: 
BSam.t:O,ItelCTBlUIX. 

+ . 
3. AHBJIHs CBOICTB cneRTJ)OB 11'- - M9SOHOB H llp0TOHOB B 88BIICH-

MOCTH OT M&CCH H,lij)&-CHaPQ& l! IOllll9HH, B Il9HTP8Jil>HHX II nepJll,epnecRJIX 
coy,ttapeHltllX. 

2.2N Em . 4. Cpm3HeHHe cneRTpoll peJJIITHBHCTORHX qacTJm :s . e _BS8JIMO.Itd-
CTBKIIX C npe,ItORa88HJIIDIII ltAOlUl,ltHO-l!CnapHTeJII,HOI 1110,IteJIJI, opeHeHHe C 
MO.ICeJILI) q>alep60Jia. 

5. AHa.us.cnaltTJ)OB nonepe,nmx ~Jll,COB peJUITHBIIOTORllX np0TO-
HOB-y'iaCTmntOB BO BSUIIIO,ItelOTJHIJIX UNeEm JI 'Ti'± - Mt8OHOB BO 
BHlDIO,JtfllCTDBX p , 12C , 1.2tJe C R,llJ)SMII qJOT0911YJIJ>CBII. 

CO,llEPIAHHE JllfCCEPTAUHH 

Bo llBt:pm 060CHOBHBaeTCll ll'fyaJIJ,HOOTl, l! OCHOBBU Il9.n pa6o-- ' + . 
TH - IIOC,H,JtOlllUIJle one:npo:e 'ft- - 11980HOB JI npOTOHOll B Htynpyrn 00-

Y.IC&ptJUIJIX pe.DTDIICTCIOIX npoTOJIOB ]I JIJtflP C R,llJ)UOI, KpaTKO n.uru'l'C• 
ell CO.I(flpuH]le. 
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IIepBaH rJiaBa .n;HccepTamm rrocBm11eHa BorrpocaM, orrpe.n;eJililOll!HM orrepa
rnm Ha6JDO.n;aTeJIII B peJKHMe IIOJIYaBTOMaTnecKmc nsMepe:Eld n me opramrsa
i:nm, co.n;epl!B.lUie I IIOCJie.n;oBaTeJII,HOCTI, H 06MM 8aIIRCimaeMOti HH(pOpMamm, 
qiymcr.nm rro.n;rrporpa.MM rrepBn~on ·. o6pa6oT:irn. PaccMOTpeHH perncTpnpy!Ollllie 
CBOtiCTBa ,mepHott qJOT08MYJII,CHH, MeTo,n;irqecKHe ·npone.n;ypli, CM8aHHHe C 
HSMepeH:wnm, me Tpy.n;oeMKOCTI,. IIpe,ItJIOlteH H HCIIOJII,80BaH B pa6oTe CIIO-
co6 oneHKH IIJIOTHOCTH sepeH Ha OJie.n;ax S - qacTHU o TO~OCTI,10, OOOT-
B8TOTBYIOI118tt OTRJIOHeHHIO Ha I,5+2% HH.n;HBH,IJ;yaJII,HliX HSMepeHd OT 8Haqe
Hd, Ha!.n;eHHHx no MHO.llteCTBY H8Mepe:Eld. OrrnoaHH Iq>RTepRH BH.n;eJieHRI! s-, 
~-, b - qacTHn, BKJIIOqaH MHorosapa:rome ( z ~ 2) lfu,arMeHTH smpa

oHapa:.n;a. HsJIOllteHH BOIIpOOli M8TO,ll;llKH HSMepeHRll MHOrOKpaTHOro eyJIOHOB
OKOro paccemnm qacTHn H Bli~CJieHRll BeJIK'IllHH p ~ • PaoOMOTpeH p
MeTo.n; oneHKR RYJIOHOBOKOro. paccesmR!I qacTHn, Kalt HaH60Jiee 8qlql6KTHBHlitt, 
II08BOJIIIIOil1d HO:KJI!OqaTI, JIOJKHOe paocemrne. KpaTKO OIIllOaHH xapaRTepllOTll
Rll H CBOtiOTBa npn6opoB, HCIIOJII,SyeMHX B OOIIpJUteHRH .n;JI8'. aBTOMaTnsamm. 

Bo BTOpott rJiaBe H8Jiara!OTCJJ qiy}ucrnm H BOSMOlltHOOTll nporpmv!M, o6ec
rreqnaJOIIIHX Ha· SBM EOCM-6 aHaJIHs BliBO,ll;llMott Ha neppOJieHTY (rr/JI) nep
BnHott IDiqiopMamm IIOJIYaBTOMaTmeo:irnx nsMepelilitt n xprureHHe ee B yna
ROBaHHOM BH.n;e Ha MarHRTHOtt JI8HTe B BH.n;e qiattJ!oB·o llM8H8MU H RaTMOrOM. 
PesyJII,TaTli H8Mepelilitt - H8CROJII,RO qiattJioB, qiattJI HJIH qacn ero MOcyT 
6HTI, cqnTaHH o MaI'HHTHOtt JI8HTli .n;JI8'. IIOBTOpHott o6pa60TRH. 

. IlaiteT rrporpaMM opraHHSOBaH .n;JI8'. o6ecrreqeHmI nsMepeHd MHoroiq>aT
Horo eyJioHoBoRoro paccesm:im qaoTHn, oIIHoaHH aJirOPRTMH pacqeTa xapait-
TepHcTmm pi:!, , oepBKOHlie B08MO.lKHOOTH H peJlrnMH pa60Tli IIaReTa. Ha 
pnc.I IIOR88aH OIITHMaJII,Hlitt BapHaHT OTPYKTYPli II/JI C lIHIPOPManHett O ~an
JiaX,006HTWlX, .n;aTax H Ha6JnO.n;aTeJIIIX, OJie.n;ax, 8MYJII,CHOHHHX CJIOHX H pe
sym,TaTax ll8MepeHd (CHMBOJili COOTB8TCTBY!OIIIHX 6JIOROB - EVENr6 ,EVENT, 

E.VE.N3, TRACK ,EVENS , PEDAL). Ha pHCYHKe rroRasrur pas.n;eJIHTeJII, 6JioRoB 
Hllq)OPManllli - KOPOTRd rrporoH n/JI, OHMBOJI SaBepmeHIDI HSMepeHd 006li-
T:ru:i;-M8.pRep E.ND , I!pH8HaR OROHqamm qiattJ!a - ,Ir,7IHHHliil rrporoH, I!pH8HaR 
OROffqamt/I BHBO,Ita ID!qJOpMamm. PacnmqipoBRa l!HlPOJ!,latnili IIPH o6pa60TRe 
ooymeoTBJIHeTCJI no6JioqHo, rryTeM IIOHCRa H.OII08HaBaHIDi MapRepHHX saro
JIOBROB 6JIOROB, HMe!OllllIX .llteOTRYIO OTPYRTYPY. 0,ll;lIOBpeMeHHo B08M0llt8H IIO
llCK Tpex 6JIOROB B paoqeTe Ha onm6:irn orrepaTopa. IIpe,ItJIO.llteHH8H opraHH
sa.rnm HSMepeHd, CTpyicTypu·rreppOJieHTli H rrporpmv!M ee aHaJIHSa Il08BOJilJ
eT He TOJII,KO llliJIBllT!, Boe II0~810IIIH60JI ROHTp0JllO Ha:pymeHIDI B pa6oTe rrpn-
6opa H onepaTopa, HOH OIITHMaJII,HO npOBO,lJ;lrTI, ROppeKilHJO rr~eHHOro 
8RCII8PHMeHTaJII,HOro MaTepna.n:a. 

PesyJII,TaTH H8Mepe:Eld HMIIYJ!I,COB, BliIIOJIHeHHliX Ha CJie.ztax rryqROBliX 
IIPOTOHOB o Po = 4,5 raB/c, Pl:!>o = 4,4 raB/c B IIOJIYaBTOMaT:Rq8CKOM 
peJmMe CBH.n;9TeJII,CTBYJOT O Ha.ztellt!IOCTH IIOJIYaBTOMaTmeCKHX HSMepeHd: 

Pf3 =(4,45;t0,09)TuB/c; ~ = O,? ThB/c. 
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B TpeTMI rJiaBe rrpe.ztCTaBJieHH 8RCnepHMeHTaJII,Hlie pesyJII,TaTH, BOC
nOJIHJIIOIItH8 I!paRTHqecKoe OTCYTCTBHe qJOT08MYJII,CHOHHliX ,ItaHHHX no cneKT
PaM BTOPH'nmX peMTHBHCTCKHX ( ~) 0, ?5) 0,ItH088pa:.n;HHX qaoT:tm. IloKa-
8aHli cnoco6u ll ocyiqecTBJieHo BH.n;eJielD!e 11'± - MeSOHOB H npoBSaEMo
.n;elcTBoBaBIIIHX IIpOTOHOB (yqacTJDIKOB). II~eHH HX cneKTPli .n;JI8'. B8mlMO-
.ztelcTBd p 1 "~c 1 22.Ne C Jl)IJ)BMll (pOT08MYJII,CHH. Ba.zteJielDle no.ztaBJIJm-
l!18ro 60JII,llmHCTBa nHOHOB H IIpOTOHOB B aHC8M6Jie S - traCT~ npoBe.zteHO 
no pe.syJII,TaTSM lJSMepelid. BeJIHqHH p I:!, H OTHOCHT8JII,HO! l'I~HHSan;RH 

Q/Qo C HCnOJII,80BaHHeM SaBHCHMOCTlJ g / go=f(pr,) 3i • Ba.zteJie-
HHe _SHa~eJII,HO MeHI,mea qacTH 'jj'± - M8SOHOB H npoTOHOB IIpOBO,ItR7!0CI, 
CTaTJrI~T.necKH C npHBJieqeHHeM cneKTPOB 'lJ'± HS np {pn )-CTOJIKHOBe-
HH:aH • Cpe,ItHHe m.myJ.II,Cll nHOHOB l'I llpOTOHOB B p E.m - CTOJIRHOBeHHJIX, 
noJiyqemme npn pasHHX cnoco6ax BH.n;eJiemm qaoTnn, xopomo corJiaoYJJTCJI. 
B f2.CE111 H 

22NeEm - Bsrumo.n;eilcTBMX s - qacTnnu pas,neJieHH 
Ha 'Ii'± - M8SOHll, IIpOTOHH-yqacTJmKH H · P- , d.- , t - q>parMe.HTH 
smpa caapa:.n;a. B pa6oTe npe,wroxea cnoco6 cTaTHcmqecKoro BH.IteJieHHJI 
o,ItHosapa:.ztHHX qiparueHTOB Jl)IJ)a-caapa:.n;a/6/, HCnOJII,SYJOIIIHI xapaKTepHCTlJKH 

p~ CJie.n;oB, onm61GI A P/3 B HX HsMepeHRH, CBOJCTBa paonpe.zteJieHHJI 
0,ItHOSapa:.n;Hmc qiparueHTOB CHapa:.zta B6JIH8H Ma.ma: s3BBf • 0,ItHOSapa:,ItHHe 
qiparMeHTH pas.n;eJieHH Ha p- , d-, t - qacTnnu. Hatt.n;eHHHe cooTHomemm 
BHXO.zta p-, cl.-, t - q>parMeHTOB B 2.

2 "1eE111 CTOJIKHOBeHIDIX xopomo co
rJiacyioTCJI c pesyJII,TaTaMH BH.n;eJiemm aTHX qacT:tm no xapaKTepHCTmtaM 
1 IP/3 &&) • B Ta6J!Hue I .ztami cooTHomemm Buxo.n;a pemTHBHCTCKHX O,ll;lIO
sapa:.n;Hmc qacTHn Bo BsaEMo.ztelcTBHJIX p , 42 C , z2 Ne c Jl)IJ)SMH qioT03MYJII,
co. 

Ta6.mm:a I 
Baxo.zt pe.nR:THBHCTCKHX 1't :!: - MeSciHOB I IIpOTOHOB-yqacTHHROB H 

. qiparueHTOB smpa-caapa:.n;a B nponeaTax 

Ap 1t± p ~arMeHTH :!!.fil)a-Caam,!!a a: p -£ 
p 65±? 35.±4 

Ile 59±5 2?±3 8,S;t_l 3,8±0,8 I,1±0,4 
'-2.Ne 51.±3 32±2 II ±I 4,?±0,6 I,S;t.0,4 

'iJ PHTCOH .n. 8KcnepHMeHTaJII,Hlie M8TO.n;ll B qJHSHKe BHCOKHX aaeprd. 
"Hayita", M., 1964. 

a) A.A6.n;HBaJIHeB H .np. orurn:, Pl-82-50?, ,Ify6Ha, 1982. 
ilBBE) MapHH A. H .np. W, 19?9, 29, c.I05 
RH) Alr.npeeBa H.II. H .np. OIDilf, PI-86-828, ,Ify6Ha, 1986 
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Ha Ta6.7mnH CJiem7eT, '3'.TO c YJ3eJmlie1meM Macc11 cHapsma A p .n;OJJ.ll 
ImOHOB YMem,maeTCH, .TJ;OJIII npOTOHOB-y'iacTHmtOB RSMeHSieTCH HeSHa'iRTeJll,
HO, BllXO.TJ; P- • d-, t - qipameHTOB CHapsma COCTaBJia:e.T M8Hl>ll!YBJ .TJ;OJIIO 
OT s - '3'.ac~ l'I pacTeT npRMepHO O,n;RH8KOBO ,nJlJr '3'.aCTRn Krur;n;oro TRna. 
~arMeHTH 60.m,mett MaCCll RMSDT MeHJ,filRA BllXO.TJ;. 

IIo.nyqeHll cneKTpll RMIIYJI!,COB (pnc.2), yrJIOB BllJleTa, npo.no.m.HHx 
6HCTPOT, nonepe'iHHX RMIIYJIE,COB Bll.TJ;eJieHHllX '3'.acT:im 'ft± R P • HaA.n;eHll 
RX cpe.n1me xapaKTepHcTmtR: < P> , < 0 > , < ~ > , < P.L>, cpe.D;Hd Buxo.n 'TI'::!:: -
M880HOB Ha npoTOH-y'iaCTHl!K < N'lt/Np> B RCCJiem7eMHX BSaHMO,nettcTBRIIX, 
Ta6JI. 2, B neHTpanHHX H neplllPepR'ieCKRX coy.n;apeHMX, BH.n;eJieHHHX no 
CTeneHl! paCillenJieHHH H,Iij)a-MRllleHR Nh , Ta6JI.3, B SaBl!Cl!MOCTR OT 
cyMMapHoro sapsma cpparMeHTOB-cneKTaTopoB cHapsma Q.. lli.m:ync11 '3'.ac
TRn B Ta6JI:imax ,naHH B MsB/c. 

IIo.nyqeH cneKTp KHHeTR'iecKRX irneprd ( T ) E - i:racT:im, HaA.neH-
HHi! npeo6pasoBaHReM s - 'iacT:im RS 2.

2NeEm - BSaRMo,nei!cTBRtt K 
aHTl!Jia6opaTOpHOtt Cl!CTeMe KOOp,Itl!HaT, pl!c.3. CneKTp g - qiparMeHTOB 
nOKOHil!SrOCH H,Iij)a 22Ne l'I BHepreTR'ieCKd cneKTP 2 - qiparMeHTOB 
H.n;ep qioTOBMY.m.CRR B 22. Ne Em - BsaHMo,nei!cTBRlit'), OTHopr.mpoBaHHHe 
Ha paBHOe 'l'.RCJIO 'l'.aCTRn, ycJIOBHO npmraTHX npoTOHSMH, COBna,ItaDT no 
qiopMe. Ha pRcYHKe noxasaHH npeo6pasoBrumae cneKTpH npoTOHOB-y'iacT
HHKOB, npoTOHO~parMeHTOB, 1t± -M880HOB l! cf. , t RS S - '3'.acT:im. 
Hx BKJla,Itll B o6d CilSKTP B nponeHTax COOTB8TCTBYDT 'l'.l!CJiaM: 56, 19, 
20, 5. 

Ta6JI:ima 2 
Cpe,ItHBe xapaxTepl!CTRKl! cneKTPOB 1ti - MeSOHOB R npoTOHOB 

¾• PI? p, 4,5 raB/c 12c, 4,5 A•raB/c .· 22Ne ,4,1 A•TulVc 

< P1t"> ?10±40 730,±30. 650,±20 
<Pp> 2310±80 2260±70 2190;t.50 
< Sir> 41±3 33,3±,1,7 38,0,±1,4 
< Sp> 15.il 14,7±0,8 15,7,±0,6 
<Y11'> 1,08±0,06 1,27±0,05 1,14±0,04 
<~p> 1,43±,0,04 1, 40,±0, 03 1,36,±0,02 
<P'll'_c 32Q±16 280,±14 280±10 
<Pp_i_> 48Qt.30 490,±30 500,±20 
<Ng/Np) 2,±0,2 2,2,±0,2 1,6±0,1 
< P'll'> 700,±6 700,±6 620±5 

-B np(pn) 

ill) AHTOH1D!K B.A. R .ItP• m, 1987, 46, c.1344 
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PIIc. 1 OnTRMam,Hlli! BapmmT 
CTPYKTYPH nepqiOJieHTH. 

PIIc.2 CneKTpH lJMilYJll.COB ,..,.+ 
II - - MeSOHOB R npOTOHOB-

y'iaCTHRKOB, '3'.acTRIJ;H c ~> 0, 75. 

._. 

so.-----------, 

~ 30U.J 
;-
~ 

'20 

10 

0 

1(:!: 

P+3M 
__ 12C+3M 

_iiNe+3M 

1,'2 2,4 3,6 
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£VEN 76 
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END 

EV~NT } C05b1TIAE 
END 

EVErl i C06bll1AE 
END , 

AI\HHHbM 
nporoH n/11 

Ever 76 q:lAW\ 
END 

ABA } l<OHlr.U, 
t/lMHHblX IBOAA 0/A 
llPOl"OHA 

ia.. 
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30 

,
' ! 

20H 
: r-, ~ 

L 
' . . 

-·-· P+3M 
--

1?.C+3M 
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-0 l_~..:---..,.-- I 
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; .~ ,~ 

~Tl 

1,0 1,8 2,6 3,4 
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!pAAfl 

...... , 
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Pnc.3. Pacnp8,D;8JI8HWI no KKH8Tll'l8CKOll 

SHepru S - '18CTHIJ; ns
1

~i¼i£111--Bsamto- 5~1 d,t ii) 

r--t---. 
,D;8RCTW B CHCT8M8 ll0R0H H8Jl8T8lJll8ro Jt! Z) 

so 
JUU)8 ll e -<fil)8I'M8HTOB JI,D;8p !p()T0SNY'Jll,-

0 
CHH. 

CL 
-c, 
;---
z 
-c1 

30 

20 

10 

rh 
nl 
IU 
171 
;I I 

I L 
I h 

I 
I 
I 
I 

I 
I 

➔ J 

0 

_12Ne+3M. 

--- np(pn) 
o KVIM(22Ne+3M) 

100 P-tppa?.M. 
6) 

50 
-'d 0 
-::--~-so 

P-':14. 6) 

-c, 0 -

S-40.C1'UU,bl 
a) 

2.00~ fTl - ~ - 4 C.CTUU,bl 

100 

0 '---,f--~-~-~-~_,__, 

40 12.0 200 280 360 400 
TMaB 

2 
P r3B/c 

3 PncA. Hl.myJII:,CBH8 Cll8KT1)H p8JU1THBH
+ 

CTCIU!X (Jl>0, ?5)dj- -M830H0B, 

8 

j 
r 

:1 

~\ 

B 'leTBepTott r~aBe HS~armoTCH pesyJII,TSTH aHSJmSa CB0ttCTB SKcne

pHMeHTaJll,HWC cneKTpoB IIR0HOB H npoT0H0B H CPBBHeHHH me C npe.u;cxasa

HHJIMH KaCKa.u;H0-HCnapHTeJIJ,HOit MO,ll;MH (IDIM) n M0,D;eJII,lll c.paitep60Jia. Cpe.u;

HHe m.myJII,CH, yrJIH BWieTa, 6HCTP0TH n nonepe'IHHe ll:MITYJll,Cli np0TOH0B-

y-qacTHHKOB npaKTlI'l8CKlI. He SaBlICHT OT MacCH Ap CHapsma. 

Cpe,D;Hlle lIMilYJll,Cli 'Tl'± - MeSOHOB B pE.m- H 
12CEm - BSaHMO,u;eit

CTBIDIX npaxTH'!eCKlI O,nBHaKOBH n MHsKn K Ha6.mo.u;aeMliM B n.p ( pn. )
CTOJIRHOBemmx, 'ITO TaRllt8 xapaKT8pllO ~ mlOROB. HS 2.2. Ne E.m -coy.u;apemtlt 

( Ta6~. 2) • CneKTpH m.my.m,cc>B fl'± - M830HOB (H llpOTOHOB-Y'l8CTHlIKOB) 

llpaKTlI'leCKH O,mIHaKOBli no qiopMe BO llStmMO,D;ettcTB:rurx paSHl:lX CHapJI,D;OB. 

IlpH annpoKC~ pacnpe,D;e~em KHH8TlttleCRH:lC SHeprml 'jj'± - M830-

HOB B Jia6opaTOpHott CHCTeMe ROOp,mIHaT 38llHClIMOCT:E,II) f{T)-= C•exp(-T/To) 
,nJISI '18CTRU c . T > 80 MeB 6wm nMy-qeHH MHSKlie H8.KJIOHH cneKTPOB 

( To ) BO BSalIMO,D;eitCTBHIIX p , 12 C , 22.Ne C H,m>8MH qJOT09MYJII,CIDI'.. 

B CTO~OBemmx C MaJIHM paCJlleIIJieHHeM MmlleHH ( Nh f. ?) m.myJII,Cli 

IIROHOB H npoTOH0B H83H8'1HTeJIJ,H0 B0spaCTalOT, ycwnmaeTCH HX ROJIJIHMa

mm, SBMeTH0 CHHl!taeTCH 'IHC~0 '< N'II' /Np> (TaM.3). Ilo.u;o6HHe CBOtt

CTBa 'lacTmt Ha6mo.u;aJOTCH H llpH nepexo.u;e OT RB83HU8HTpa.m.HHX coy.u;ape-;

HH! JI,D;ep It nepfflieplI'lecKEM, BH.u;MeHHHM ·no Be~e CY?,!MapHoro sapJI,D;a 

B. • IlpH STOM cpe,D;HHe 6HCTPOTH 'it'± - MeSOHOB n npOTOH0B B KpattHe-
22 

nepnqiepH'leCKHX CTO~HOBeHHHX NeE.m ,38M8THO YBB~MCl>,c6~-

Jlt8JOTCH. 

CJia6aH SaBHCHM0CT:E, m.my.m,coB 'laCTHU OT 'IHMa ~OHOB Ha nx 
nyTH B a,mie-~eHH paccMaTpHBaJiac1> KaK yxasaHHe Ha npoRBJieHHe WIHHH 
!pOpMHpOBaHim3f. 

Cp8BH8HH8 xapaKT8PHCTHR cneKTpOB nHOHOB H np0TOHOB (Bcex npoTo-

HOB c J?,) 0, 75) c pac'leTBMH, npoBe,D;8HBHMH B pa.MRax IOO.f8E), JtBJIII-

8TCH TeCTOM BOSMOJm0ro npoJtB~8HHH KOJIJ18KTHBHHX BSaHMO,D;ettCTBHll 

'18CTHU. PaC'l8Tli y,u;o~eTBOpHTeJIJ,HO OnHCHBSlOT xapaKTWHCTHKH cneKTpOB 

nHOHOB B nMHoit coBOKYITHOCTH 
22

Ne.Ern-coy.u;apeHHit/ I. Pnc.4 .u;eMOH

cTp:HpyeT COBna.u;eHHe pac'leTHOro (IrnM) H 8KCnepHMeHT8Jll,HOro m.my~c

HWC cneKTpOB 1J'± - M830HOB B 2.2. Ne.Em - B8aHMO,D;8itCTBHHX co cneKTPOM 

B ttp ( pn. )-CTMKHOBeHMX npH MHSKHX yc~OBHHX. Mo.u;e.m, CHCTeMaTH-. + 
'leCKH He,u;oonemrnaeT po;,imeHHe 'jt- - M880HOB ( < Nfl' / Np> ) , nOSTOMY 

cpe,D;HHe pac'leTHHe HMnyJII,CH npoTOHOB BI:Jme aKcnepHMeHTa.m,HWC. Pacxox-

.u;eHHe HaH60Jiee BMIIKO B KBa3HUeHTpaJI1,HliX ( Q. f 2 ) H B co6HTHHX . 
22 Ne+ Ag, Br c OTHOCHTeJIJ,HO 60.m,JDHM 'IHMOM H~OHOB-y-qacTHmtOB 

( Nh> 7). 0,D;HaKO sKcnepHMeHTa.m,HHe cpe,D;HHe nonepe'IHHe ll:MITYJII:,CH 

npOTOHOB Blillle pac'leTHHX, oco6eHHO B HenepHqJepH'leCKHX ( Nh> ?) 

~) E.~.~eb6epr, Y~H, 1980, T.132, c.255. 

a) B. C.EapameHKOB 1r .np. mum, P2-83-II?, .]Jy6Ha, 1983. 
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CTOJIRHOBemmx 22Ne -1- AQ, Br smep (r.ne pa.sJm'me cooTBeTcTByeT 
,.. 4 d ) , a He B RBasnneHTpam,HHx. Ha6JI10,naeMHe nsMeHemm xapSKTepnc-

Tmt npOTOHOB ll: BeJm'mHH < N1tl Np> CBll,ll;8T8JII,CTBYDT O nposmJie-
Hllll: B Henep~pntiec1mx .uNe -1- Ag~Br coy,napemmx KOJIJieKTnBHoro none
pelllioro ,ItBIDlteHM npOTOHOB, n~,no6Horo OTCKOKY n 60KOBOMY BH6pocy qipa
meHTOB CT8JIKlIB8lOIJnllCJI sme'J! , He Y'llITlmaeMHX IDIM. ,IJ,im ,., 60% BSa
nMO,neil:CTBml z.2N e E. m , co6HTml c MaJIHM 'lll:CJIOM HYKJIOHOB-YtlRCTHllKOB 
( N 11 ~ 7, Jlll6o Q. ~ 7) , Ha6.mo,naeTC.II y,noBJieTBopne.m,Hoe corJiacne c 
KllM. Ha:R6o.m,me paoxoJr,Itemm paotieTOB n eKcnep:meHT8JILHl:IX ,nammx COOT-- ,iN 
B8TCTBYDT MHOrOHYKJIOBHHM coy,napeim.lIM smep (KBasnneHTP8Jll>HJ#4 eE111 
n Henep11lqlepll'iecKlIM i 2Ne + Ag,Br cTOJIRHOBe:im.!IM) ,r.ne ajxpeKTH KOJIJieKTl!B-, 
HOro B3anMO,IJ;eitcTBM 118.CJrlln 8HR'lllT8JlI,Hli. B TaKllX co6HTlrmX OD,JtaeTCB 
B05HlIKHOB8Hlll8 BOS6yllr,It8HHOI ClICT8MH 8,lij)OHOB - ~ep60Jia. EJmsOCTL pac
II8Jt8D118IC.II CRCTEIMH K COCTOmm.D T8pMO,ltRH8J,1l{118CKOrO paBHOB8CWI MOlltHO 
cB.II3aTL c cooTKomemtOM cpe.n;aero nonepe"D:Ioro n npo,nOJO,Horo m.myncoB 
tJB,CT~ B co6HTim B CROT8M8 xoop.ivma-r, r.ne ~ep60JI IlOKORTCJl: 

R = 2. ,(_ Pi. ) 
'\l" 'Pn > •. 

B CJIYllae noJIHoit TepMa.mrna.nmr R = :ra>. 
B Ta6Jinne 4 ,nami napaMeTpli < R. .. > ; nOJIYlleHBHe B c.n.M. NN -

CTOJIRHOBemtfl: .ItJlJ! npoTOHOB-Ytla0TmtKOB HS Ha6opoB co611Tm1, Bli,neJieHHliX 

no pasHo! cTenema: pac~enJiemm smep-Ym1Ienel. 

Ta6Jlllna 4 
IIapaMeTp < R. *> B a.HcaM6.mn 00611Td 

22
Ne Em c pasHliMl'I Nh 

Nh 

< Pip> MsB/c 
< P1f°p> MsB/c 
<R~> 
<N1t/Np'> 

0+5 

386 ± r7 
500 ± 25 

0,49 ± 0,04 
I,2 ± O,I 

6 + 25 

520 ± al 
430 ± al 

0,77 ± 0,05 
I,6 ± O,I 

~ 26 

564 ± 25 
390 ± 25 

0,92 ± 0,08 
I,84 ± 0,12 

HsMeHemm m,myncoB npOTOHOB, qJIIKTOpa < R .... > H < N,tt/Np) 
22 A YKRSliB8DT Ra BOSM:>llHOe npo.lIBJleHlle B - Ne + ~, Br coy,napemmx C 

llOJIHHM ~ac,eMelilleM MmIIeHe! ( Nh ~ 26) COCTO.mml,6JIHSKHX x P8BHO
D8CHOMY" IO • .IlOJVl TatmX co611Td COCT8BJI1t8T 60Jiee I2% OT BCex. 

it) )E.II.Eammt H .l1Jl• OHHH, PI-87-546, ,lf,y6Ha, !987. 
H . B • .1{.ToHeeB B ,tJJ>. Sl!AR, !986, 17, !093 

ll 



Ta~a no,nTBepllr,Il;aeT Ha6JIRl,IJ;emcyx1 38.BlICHMOCTL xapaKTepncTmt tiacT:r.m 

OT 'IHCJia HYKJIOHOB-yqacTHlIKOB B38l!MO,IJ;e2CTB1IJI. > 

CneKTPH nonepetIHRX mmy.m,coB Ill!OHOB lI npOTOHOB-yqacTHlIKOB B 
22

NeEm CTOJJKHOBemmx 6wm· annpoKclllMl'IpoBaHR pacnpe.IJ;eJieHJieM Pa~ea: 

f (P1}= CP.t/6'i)e:x:p(-Pl·12,e1i). 

Krut lI ]J,1JJI lfil)a.rMeHTOB sr.u;pa-cHapir,na*>, BHCOKOlIMIIYJII,CHaJI qacTh cneKTPOB 

'IaCTJ.m 11'± lI p He OillICW38JI8.CI, pacnpe,IJ;e~eHJ/IeM P~ea. IIpn IlO,ItI'Omte 

6wm IlMyqeHR BHCOKRe X) JI 38HDeHHRe, IlO CpaBHemno C 8KCneplI-

M8HT8JIDlll1MlI Be~ru.m < P1h ·, Ma.TeMaTINeCKRe OD,Il;BHRII < P.L>o=flflzo. 
B TaM. 5 np:irae,IJ;eHR pesy.m,TaTH annpOKClIMB.Il;Hll cneKTpOB ,IJ;Byxpa

neeBCKHM pacnpe,IJ;eJieHReM: 

f lP.L)= <i(P.L/0'1
1 )e:x:.p(-P]12.cr;2-)-+ (t-d.){Pl/Eil)e:c.p(-P}· /2.6'2.i 

r,IJ;e d., - BKJia.n nepBoro 'JJieHa pacnpe.IJ;eneHJIISI. BeJIJI'IlIHR < P .i>n Ha2-

,IJ;8HR Me,nyJJIUIM o6pasOM: 

< P1.>n==o..<P1> 1 + (i-ct-.)<.P.1>2.; <P1.>,=fifizo',~ <P.1>2=---J1i'/i6'2,. 

3HatieHRII m,my.m,coB B Ta6~ue ,IJ;mra B MaB/c. 

Ta6~ 5 

AnnpOKClIMauRII cneKTp0B P1. npOTOHOB lI 'Tl'± - M830HOB 
,IJ;Bywi pacnpe,IJ;eJieHHHMll Panes 

"-P < p.L > I 1-d. < P.1>2 i:t < P.J.>n < P.1>a 

2.2.Ne 17Qtl7 0,5;:t0,1 384.±14 0,6 "Z77 28Q±IO 

'iJ'± tac 19J±70 0, 7,±0,4 3ID,±35 0,8 281 280±14 

p lffl±IO 0,87,±0,~ 34Q±35 0,7 315 320±16 
p ~e 236,±44 0,8 ± 0,1 560±40 0,8 495 fflQ±ID 

IlMyqeHHHe sHatiemm < P .L > n H a1tcnepRMeHTMI,HRe xapaKTepzcTmtn 

< P.L >3 xopomo cornacyioTca, HJisKEe i'- CBJiJ,IJ;eTe.m,cTBYDT o Ha.itez

Hoa annpOKClIMB.Il;Hll. AfiaJIR3lIPYH IlO,ItI'OHO'IHHe napa.MeTpH cneKTPOB 'fl'± -
M630HOB, OTMBTEM, 'ITO ,IJ;onH tiaCTlIU C MSJIHMlI < Pi.>1 BOspacTaeT C YB8-

nll'IeHJ/IeM A p CHapir,na. BepoJITHO, STO o6yMOM8HO BOspacTrumeM 

BMa,IJ;a nep~eplltieCKl!X CTMKHoBeHJia nplI YBenlI'l!eHJIJI MB.CCR Ap • IIapa-

MeTp < P.L>2. , COOTBeTCTBYJJnntlt BHCOKOmfflYJII,CH02 KOMilOH8HT8 cneKTpa 

npoTOHOB, CM3BH C KBasnueHTpa.m,HHM1!
22Ne + /\Q,&r coy,IJ;apeHHHMll. 

IlO,IJ;TBepllr,Il;eHJieM 8TOMY HMH8TCH 6nJisOCTh napaMeTpa < P.1. >2. == (560,±40 )Male 
JI BeJIH1DIHH <P.tp') ={564±25)MaB/c B.aHCSMMe C06HTllA c Nh~ 26 

*' H.II.AH.u;peeBa 111 ,IJ;p. Ollifil, Pl-86-828, .lfy6Ha, 1006. 
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( Ta6n. 4) , r,IJ;e < R * > ~ I · lI 3Ha'IeHl!e < N 11' IN p > Ha.H6o.m,mee. IIonyqeH

HHe pesy.m,TaTH YKaSHB8lOT Ha ncnycKaHl!e IllIOHOB lI npOTOHOB ,Il;Byr.'JI lICTO'I

mraru.m. BosMOJ!tHO, 3TO CM3aHO C HaJm'meM B (pOT08My-JlI,CHlI ,IJ;Byx CYJI18CT

B8HHO pasHWC ITO MaCC8M rpyrm H,I!;ep lI C pasHott reoMeTpHett CTMKHOBeHd. 

B 38RJIIO'I8HHH cqJOPMY~POBaHH OCHOBHHS pesy.m,TaTH ,Il;lICCepTauHOHHOtt 

pa6orn: 

I. Paspa60TaH IlaKeT nporpaMM aHa.mrna nepBR'IHOtt lIH<pOPMauHH lIS

MepeHd B H,D;epHHx <poTOSMy-JII,CMX c_noMOillb!O no.nyaBTOMaT:atiecKoroMHK

pocKona, Ha ocHoBe nruteTa opraHRsoBruro MaTeMaTwiecKoe 06ecnetieH1Ie 

lISMepeHd Be~ p ~ peJJHTlIBlICTCKl'IX '!aCT}IU. ITaKeT npo

rpaMM o6ecne-.:nraaeT KOHTpo.m, lISMepeHlJtt, BOSMOlKHOCTb KOppeK!l;lm ll Sa

IllICb lIHl]iOpMaUHlI Ha MaI'HlITHytO neHTY B BH,IJ;e <pailJIOB C lIM8HaMlI lI MO.lKeT 

6HTh lICilQJII,30BaH B peJKHMe Henocpe,IJ;CTBeHHO.li CM3lI aneKTpOHHOro MOKa 

c :3BM. 

ABToMaTRSauRII lISMepeHllA H CepBlICHHe BOSMOlKHOCTlI IIaKeTa nporpru,m 

IIOSBOJilIJilI ITOBHClITb TO'IHOCTb, Ha;D;8JKHOCTb lISMepeHd lI YlleJilI'IlITb npOlI3-

BO,Il;lIT8JlI,HOCTb. 
42 22. . 

2. B Heyrrpyrmc ·BsaHMo.IJ;eitcTBMX p , C , Ne c H.IJ;PaMH <poTo-

aMY.m,cn rrpn lIMITy.m,ce ~ 4, 5 A0 TaB/c B ·rurcaM6ne peJIHTlIBlICTCKHX + . . 
( ?> > 0, 75) qacTHU BH,IJ;eJI8HH 11- - M830HH lI npOTOHH-yqaCTHlIKH' ]J,1JJI 

KOTOpHX nonyqeHH crreKTpH lIMilYJII,COB,yr~oB BH~eTa H 6HCTpOT. TionyqeHH 

COOTHOlli8HlIH BHXO,IJ;a peJJHTlIBlICTCKlIX O,Il;HOSap.sI,IJ;HWC tiaCTHU: 'jj'± - M830-

HOB' rrpOTOHOB-yqaCTHlIKOB lI p- ' d- ' t - <pparMeHTOB H,I!;ep. 

3. IIpoBe,IJ;eH aH~S CBOttCTB crreKTPOB qacTHU B SalllIClIMOCTlI OT 

MaCCH H,IJ;pa-cHap.sI,IJ;a lI Mmll8HlI, B U8HTp8.1ll,HHX lI rrep1~epmeCKlIX CTOJIBI:10-

BSHlIJDC. " 

IloKasaHa SaBlIClIMOCTb cpe,Il;HlIX yr~OB BH~eTa, 6HCTp0T, nonepe'!HHX 

RMnyJI!,COB, OTHOClIT8JlI,HOrO BHXO,IJ;a tiaCTlIU (1i'± H p ) OT 'IlICna HYKnOHOB

yqacTHHKOB B C06HTRH. 

YCTaHOB~eHO IIO,IJ;06He <popM RMnyJII,CHHX crreKTPOB peJIR:TlIBlICTCKlIX 

1j'± -M830HOB (H npOTOHOB-yqaCTHJ/IKOB) BO B3aliMO,IJ;8.liCTBWDC p , tt , Z.'-N'e 
C R,IJJ>BMR <pOT08MVJil,C.IHl. C,IJ;eJiaHO 3aKJIRl'I8HlI8 0 TOM, 'ITO mmy.m,

CH STlIX '!aCTlIU H83Ha'!lIT8JlI,HO 38.BlICHT OT '!lIMa HYKJIOHOB Ha lIX IIYTlI B 

H,IJ;pe-Mmll8HlI, rrplI O'I8HD cna6oa SaBlIClIMOCTlI RMnyJII,COB OT MacCH H,IIJ)a

CHapir,na. 

4. IIonyqeHH COOTHomeHRII BWCO,IJ;a tiaCTlIU B aHCaMMe Q - lfil)a.I'MeH

TOB H,IJ;ep 2.Z Ne B aRTRJia6opaTOpHo.li ClICT8M8 KOOp,Il;WlaT. Pesy.m,TaTH yita-

3HB8IOT. Ha O,Il;lIHaKOBytO <pOPMY crreKTpoB K1IHeTH'IeCKlIX aHeprmt g -- ~par

MeHTOB ·a;n;ep (pOT03MYJII,CRH lI e - <pparneHTOB H.D;ep 
22Ne • 
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5. B cTOJmBOBemmx JJ,Itep u Ne + A_e, Br c nommM paapyme:imeM 
H,IIJ)a-Ml'llll8Hll no,ItTliepz,neHO BHIIOJIH8HH8 npRSmma TepMaJmsamm npoTOHOB, 
npe.ncKaaHBaeMOI Mo,nem,10 <I!aiiep6o.na. 

YcTSHOBJI8HO, 'iTO B Henep}I(pepz-qecKmt coy,napemmx p , ◄2 c ,22 Ne 
c TJIJEe.7Iliwi R,IJJ)&m qioToaMYJI!>cmt B Bo :ssamro.nelcTBRllX 22Ne+Ag,B-r c 
nOJIHHM· p83pymeHReM .a:.Jiep-MmIIeHel Ha6JDo,D;aeTCH np8BHIII8Hll8 Ha 40+50% + . 
BHXO,Ita 'ft- '"'.' M830HOB Ha npOTOH-~acTHmt B CpaBH8:imB C nepwpeplNe-
CKHMB_ CTOJIKHOBeHBliMB JJ,Itep. 

. PaccMOTpeHO BOSMOJIH08 npOJIBJleHRe KOJIJI8KTEBHOro nonepe'll!Oro .ItBB-
JteHRII s - npoTOHOB B Henep~pnecKKX ta Ne + AR, Br CTOJIKHOBe-
JmJDC. 

6. II. OKa.SaHO, 'ITO cneKTpH nonepe'iHll ml!IYJII,COB peJIJlTEBHCTCKBX 
m-+ it · 21, 
11.~ -_.MesoHoB :s cTOJIKHoBeH~ p , c , Ne c R,IJJ)m.m qioTOBMYJII,-
co H np0TOHOB-~acTBKOB B Ne Em - BSam.40,mllCTBRllX OOCTOIIT BS 

,ItByx ROMl10H8HT C CY11l8CTB8HHO paSJIB11HHMH .· cpe,D;HHMB SHa'ieHJmMH,. 'ITO MO

a8T 6HTl> BHTepnpeT:epOBSHo KaK Ha6Jm,D;eHBe .n:syx BOTO'IHHKOB xonyo1t8HlU! 
'iaCTBU. 

IIOR838HO co:sna,zteHBe nonepe'ilioro m.myJII,Oa, COOTB8'1'C'l'BYD1118rO BH
COKOmmyJibOHOI ROMIIOH8HT8 cne~Tpa npOTOHOB B 2 2 Ne Em - BSairDIO,mllOT
BR!lX B ope,tt11ero nonepe'iHoro mmy.m,oa npoTOHOB :s oo6HTR!lX o nOJlHliM 
paspyme:imeM JJ,Itep A 2 • a,- B BOSMOmlOI T8J)M8JIBS~el npoTOHOB~ 

OcHOBHHe pesy.11I,TaTH ,D;E008P'l'~ ony6JmltoBSHH B 0.18,D;YlllllllX pa6o
Tax: 

I. B.A.JiecxBH, A.H.Ca.Jmmo:s, r.C.Illa.6paTOBa. MaTeMaTJNeoxoe 
o6eone'i8HH8 Ha ESCM-6 .BSMBpeHII.II mmy.lll,OO:B UOll~ B JJ,Itepma: «x,To-
8yYJll,OUX O IlOMOIIII,10 nOJiySB'l'OllaTJN80KOro IGlltpOCROna. OHRH,I0-80-300, 
JJy6Ha, !980; I 'Bceoo1>sHHI ceMHHap. no SBTOll8.TJ13~ Hay,mHX BCCJl8,D;O
:sa:iml B Jl,lt8pHOI qJHSBR8 B CM8&YX OdDcTsti:,.IJ,ymu6e • "Jlo~" ,I980,c.2I9. 

2. E.II.EammR, C.BOK8Jl, B.A • .leoDB • JG). Heynpyrme BSaJm>,mll
CTBU npO'l'OHOB IIPH mmyJll,08 4,5 I'11B/o C JJ,1ij)8MJ!I WO'l'O!HIY.lll,OBB. omm:, 
PI-!3055, JJy6Ha, !980. 

3. B.P.Bannik, S.Vokal, V.J..Le■ldn et.al. Inelastio Interac
tions with Photoemulsion Nuclei at 4,5 GeV/c. Czech. J.Phya., 1981, 
B 31, 490. 

4. V.I.Bubnov, J..Sh.Gaitinov, ••• , V.J..Leakin et.al • 
Nuclear Interactions or 4,5 GeV/o Protons in Emulsion and- the Casca
de-EYaporation Kodel. Z.Phys.J.., ~981 1 302, 133. 

5. M.Kapa6o:sa, B.A.JieoltiilH, K.l{.T~c'l'Oll, Hr,aey.n.011 • 6HoTpoTH 
1f :!:_ eaoHoB B npoTOHOB JI CTOBBo:aeo.u: ..-.cep ◄t C o R,IJJ)81Di: WQTO-

IJIY.U.CD IIPJ1 54 r.B/o. OHlill, PI-83-!4, ,lly6u, !983. 
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6. r.C.llla6paToBa, H.Il.AH,D;peeBa, ••• , B.A.]ecKmI n .np. CneKTpH 
peMTm3HCTCKmt 11'± - M880HOB H npOTOHOB B Heynpyrmc B3ffi!MO~ettcTBHHX 

22N JJ,Itep e c H,JU)ruvru q>OTOBMY.lll,Cim npn m.mym,ce 4, I rsB/c Ha JlYKJIOH. 
OIDIB, PI-86-3J3, ,JJy6Ha, 1986. 

7. A.BoKBJioBa, C.A.KpacHoB, ••• , B.A.]ecrorn n .np. Heynpyrne 
CTOJIIlliOBeHHII .a:~ep HeOHa-22 C .a:.npru,m B qlOT08MYJII,Cim npn HM!lJJll,Ce 
90 raB/c. KpaTKHe coo6memrn: OIDlli,12-85, c.I5, ,lJy6Ha, 1985. 

8. B.A.]eCKmI, K.J{.TOJICTOB. MMilyJII,CHHe cneKTPH ImOHOB H npOTO-
HOB B cToJIKHoBeHIDIX p , u C , :i.

2 Ne c R,IJJ)ruvru qioTOBMYJII,CHH npn 
4,5 A-raB/c. KpaTKne coo6meHM OIDlli, N17-86, ,JJy6Ha, !986. 

9. H.Il.AH.npeeBa, 3.B.AH8oH, ••• , B.A.]ecKmI H .np. Mll:OJKeCTBeH
HOCTH H YI'JIOBHe pacnpe~eJie:mm 8apIDKemmx 'iacTHU BO B8aHMO,D;ettcTBHRX 

.ii N JJ,Itep e :s qioToaMYm,cim npn m.mym,ce 4, I A0 ThB/ c. owrn, PI-86-8, 
,lJy6Ha, 1986; H~, !987, T.45, c.I23. 

IO. c.BoKaJI, B.A.]ecrum, K.n.ToJICTOB, r.C.llia6paTOBa. CneKTPH 
'ii'± - M880HOB H npOTOHOB B neHTpaJII,HHX H nepuqiepJNecKmc CTOJIKHOBe-~2.c uN ·· · 1 HRHX p • . • e C Ji,IU)B.Ml'l qlOT08MYJII,Cim npll 4, 5 A-raB c. OIDIH, 

PI-88-215, ,lJy6Ha, 1988. 

PyltOimO:r, IlOO'cylIWI8 B R3,IJ;a'1'8.!I1,0W OT~8JI 
I5 1ml[Jl 1988 ro.na. · 
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