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B pafiore 111 Mbl 06paTWlH BHHMaHHe HS K1IaCC MHoroKBapKoBbIX pe
30HaHCOB (tIHCJIO KBapKOB 60nbwe rpex) CO CpaBHHTenbHO He60JIbwHMH 

3¢<peKTHBHbIMH MaccaMH, xoropsre HMenH WHpHHbl, CpaBHHMble C axcnepa

MeHTanbHblM paapeurenaesr. B rrocnenyrouiax paoorax " 2,3/ • KacaBWHXCR 

CHCTeM H3 weCTH KBapKOB, 6bmo OTMeqeHO 60nbwoe IIHcno Y3KHX zumpo

TOHHblX pe30HaHCOB. B 141 cnenaaa nonsrrxa HX CHCTeMaTH3llUHH B MOllenH 

BP8.l.l.\8IOIUHXCH CoenIDIeHHblX CTpyH. 

Ecna 6onbwoe tIHCJIO nHTIpoTOHHblX pe30HaHCOB MO>KHO npencxaaars 

aa OCHOBe KBaHTOBOH XpOMOnIDlaMHKH 157 , TO HX WHpIDlbI , xoropsie H8 

naa nopaaxa MeHbwe WHpIDI 06blqHblX ~POHHblX pe30HaHCOB, caaaerem
CTBylOT 0 CYIUeCTBOBaHHH KaKHx-TO npaaan sanpera (npapona KOTOpblX 

nOK8 HeHCHa) ,npenHTCTBylOJ.l.UiX pacnaay no CHnbHOMy KaHaJIy. 

IIoRBHBwHecH nOCJIe 1983 rona MHOrOqHCJIeHHble pa60TbI aa TeMy 

Y3KHX nHTIpoTOHHblX pe30HaHCOB B 60nbWHHCTBe CBoeM nonrsepaana 

cyIUeCTBOBaHHe TaKHX ~<peKTOB16-1~ . OnH8Ko B HecKOJIbKHX. axcnepa

MeHTax non06HbIX HBneuHli: He 06H8P}')KeHO /1£1-171 . 

B H8CTOHIUeH pafiore aa 6onJ.woM CTaTHCTHqecKOM MaTepH8J1e Mbl 

nOKll)KeM CYlUeCTBOBaHHe 6onbworo tIHcna Y3KHX nanporoaasrx pe3OHaH

COB C BbICOKOH CTaTHCTHqeCKOH nOCTOBepHOCTblO, a TaK)IQ! oueHHM HCTllHHble 

WHpHHbl 3THX pe30HaHCOB. IIocnenuHli: aonpoc 06XO,ll.HTCH aBTOpaMH acex 

pa60T, asmonaeaasrx aa .llaHHYJO TeMy. 

B paanene 1 6yneT paccsrorpeaa peaKLlHfI np ... pp".- npa PD = 

'"' 1,25 I'3B/c, aa npasrepe KOTOPOH Mbl o6cy,lUlM Bee HMelOIUHe OTHoWeHHe 

K neny MeTO.llHqeCKHe sonpocsr. B paanene 2 06cy)f(,lJ,eHbl cyMMapHble CIreKT· 

pI>I ~eKTHBHblX Macc nayx npOTOHOB H3 peaxuaa np ... pp"'- npa P '" 
D 

= 1,43; 1,72 H 2,23 I'3B/c. 

1. PEAI<llHH np ...pp'" - IIPH PD. 1,25 I'3B/c 

PeaKUHR np ... pp,,- npa 3TOH 3HeprHH, KaK H npa acex npyna Eel? 

rHRX, oT6HpanaCb C HCnonJ.30BaHHeM MeTO.lla x2 c qeTbIPJ.MR CTeneHHMB 

eaooonsr aa MaTepHa1Iax, nonyqeHHbIX C O.llHOMeTpoBoA BO.llOPO.llHOH rry
3bIpJ.KOBOH KaMepbl nB3 OHRH, o6nyqeHHoA MOHoxpoMaTlflIecKHMH HeM

TpoHllMH OT CHHXPoQ>a30TpoHa nB3. Paafipoc rrysxa no HMrrymCaM BO aeex 

cnysaax ~PD!PD '" 3%. Ha pHC. 1 npaaeneao pacnpeneneaae X 2llJlH rano

Te3bI peaKUHH np ... PpIT- n c. Cnnouraoa nHHHeH H306pa
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Puc. I. t'acnpeoenenue X 2 O/lJl 2unOTC3b/ peaxuuu 11p • PP 77

npu Pn - 1,25 Fuii]«. 

2 
»ceao TI'OI"'TH'WC((OI' X -pacnpeneneane c qeTblpbMH CTeneHHMH cuotxuu.r. 

BWlllo KOpOIlIl'I' l'OI'1IaCHI' TeOpeTHqeCKoro H 3KcnepHMeHTaJIbllOI'0 PUI'III14' 

)ll~J\('IIHH. COfl1,1T11I1 1,\,2r p• ::; 12,5 OTHOCHJIHCh K peaKQHH np • pp7T

BI'I'I'o I)TO(,PUIIO TUI(IIM obpa:loM :Hill cnf'I,ITHH :noH peaKI~HH. 

BOil 1'01' II'olla IIpl1 11ITJII')lonlllIHI1 PI':IOIIIlIIl'OIl 1I11.l111l'TCII O)lIlI1M It:! 

I '111IIII 11,1K . l ln pili', 1 II pili II') ll'1I0 paCllpl'HI'JII'III1l' l'ohhlTlIH 110 '1lllCllI'KnllllloH 

1\11H'I'P )lllyX II pI 11'011011 , 1I01~"1'0I'1I110I' C 1I1111'OM 1,r, M'IB/c p. TUM )1(1' Il'Iohpll' 

;1(4'111,1 :1 11'°110111,11' hl"lllloll': IIITPIIK-IIYIIKI'IIPlloti Iqlllllo'l 1I10hpll)IH'II lllOlI, 

1I0JlY'II'IIII1,lii MI'TOHOM "IIPPPMI'III1I1I1I1I1I11", I(OTOplol/l Ohlol'IIIO IIpIIMI'II114'T 

I'll '1I(I'III'pIlMI'IITIHOpUMIl II '1111(1110'1111""1'11 II TOM, 'ITO IIIU/TOII 11:1 O)llllll'O 1'0

.,1,111111 I(OMfllIlIllPYI'II'1I I' "POTO"OM 11'1 JlPYI'lII'O. BIoI'IIII'm'llIlIIlI (III(IIM ohpII 

'10M ·.lllllItlKUllIIItHI MIII'('1l )UlYK IIpO.... HIOII '/111101'111'1"1 II rpllll'HI, )lJIII 1110110 

1101'0 pUl'lIpll)ll"WIIIHI, C ))l1l1l1(0 II jlllllllOM ('nY'lIl1' 11'1 'lU 1'1IJ1"'lot~ 1I1'I'IIII HlI'I1'1 

1I00'TlI IK'III(lllll1 /9/ II IIIKOM 1'1Iy'udlllOM PO'll,II'I'I.IIIIC1 1I01111J1nll .. '1I MIIOI'O 
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Puc. 2. Pacnpeoeneuue JrjXjjCKTUR/fbIX uacc /)(/yx nporouo« U:J 

IWUKI4UU nP •pp 77- npu Po ~ 1,25 hUll' OM 1 cotiuruu}. 
lllrpux-nyu KTUIIHaJ/ KpWJaJI nonysena M/'TtII)OM III'/'t'MCWU(/Q

/fUJI nl'0TtIHOR U1 l'a1/fb/X l'OOb/TUii, nY/fKTUIIHIlJI l'uI'IIeT no 

MOIleJIU o<l,IO'/uITUII/lO.'O O(}MI'/fO; CTlJlOUlIlIlJI KIIIWIlJI MO/le

JlUI'0flU/fUt' ')Kl'nl'I'IlM('IITO II JIQ{j. currcsu: (M:J}J( '], 

KOJIIIlHl'ypaulI.i, rne IIpOTOIII.1 IIMI'HIT bJIII'IKlH' HMIlYJlIol'I,I II yrrn.r , H, CJWjlO

umeru.uo. uefionsurue ')llKl>l'KTlIIIIII,II' MllI'l'l,l. X:\ )lJ1I1 OIllIl'U1H1,III(I'III'PIIMI'II

'rurn.uoro plll'lIlK'Jll'JlI'lIHII TlIKOH 1IIIIII01l0ti KIIIUlot! PUlIC'II '117r, 1111 HO TO'U'K; 

'HO 110 KU'II.IIIUI'T. '1'10 )UlIlIlI,lii 111011 III' 11M.... I' 111'1101111'111111 K )ll'Jly. 

11 y II KHI pllllll K pllllllll II pI') ll'TUIIJl' II'" clIO 110 II YIO I( PIlIlY Ill, plll,<,'1I1'1'1II111 yHI 

110 MO)l"JILI O)llIO'IIII'TH'lIIoro OflMllIll1 I:V, Y'IIITIoIl1/UIIII'1o OIlMllIllo1 "·MII'IOIIIl

Mil, uy KJlOIIIIMII 11 i\'II'IOf11l1'IIMH. JlUI1J1Y'III1l'l1 011111'1111111' 1I(l '1Il'pll MfllITlUI hi 11,1X 

),IIIIIIIoIX )l!Il'T 1I1'1(lll'PIK'1I1111111 I'MIII'I. '1:J'Yr, 11110111101'11 o(,MI'1I11 II rJ '['Yr , O(iMIlIU1 

" II'l1lhllPIIMII. X
2 

)UIJI III II II 'III 11111 IK"'WI'IIMlllIllI '11111'11111'1110110 flJlIlJIW I( qlll)~
III'My 11111'11'111110, pllllllllMY no l ,\' II - :l·IO) C))UllIhO 111'" IIIKOM 011111'11111111 

Il'y,llIl" y'II"·11. IlhHit)1 J'I'yIIIX )lIll1ll'IIMM, 111,,1"'1('1011 11I111'pll"'I"'lIllllll Me'JII),V 
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HHMH H l' .A. Kpovre TOro, B pacsersr Ha,D;O BBOAHTb nonpaaxa aa B03MO)l{lfbIe 

HCKll)KeHHR, BHOCHMbIe 3KCnepHMeHTarIbHbIM MaTepHaJIOM (uarrparaep.norepa 

C06bITHH, y KOTOpbIX HMnyJIhC npOTOHa < 80 M3B/c H npyrae) . 
TpeTHH BHA dioaa npencraanea B BHAe CIlJIOlllHOH KpHBOH - MOAeJIH

poaanae C YlleTOM 3KcnepHMeHTarIbHbIX pacnpeneneaaa B JIa60paTopHoH 

CHCTeMe (M3nC). B 3TOM MeTOAe TOllKa H3 rpadiaxa Pi VB Fh B JI.C. (Pi H 

P2 - HMnYJIbCbI ABYX npOTOHOB B 3Be3Ae) COnOCTaBJIReTCR CJIytIaHHbIM 

06pa30M C TOllKOH na rpadnnce yrrra Me)K,ll;y AByMR npOTOHaMH B JI.C. BbI

lIHcneHHaR nocne aroro 3lPlPeKTHBHaR Macca ABYX npoTOHOB 3aHOCHTCH 

B rparpax lPOHOBorO pacnpezreneaaa. 
I1CCJIe,D;OBarIHCh TaK:>Ke lPOHOBbIe pacnpenenenaa, rronyvaesn.re npa MO

AeJIHpOBaHHH C YlleTOM 3KCnepHMeHTarIbHbIX pacnpeneneaaa B 06meH CHCTe

Me uearpa Macc H CHCTeMe nOKOR IT-p . OAHaKO HaHMeHhlllHH X2 (117 na 
60 TOlleK), r.e, lPoHoBoe pacnpeneneaae, HaH60JIee 6JIH3KOe K axcneparaea
TY, nonyxaerca B MeTOAe M3nC. 

31'01' BbIBOA Cnpaae,D;JIHB H AnR peaKU;HH np .... pplT- npa HMnyJIbCaX 

nepaauasrx HeHTpoHoB 1,43; 1,72 H 2,23 r3B/c. Be3Ae B AaJIbHeHllleM B xa
lIeCTBe lPoHa HCn0J1b3yeTcR KpHBaR, ncnysenaaa MeTOAOM M3nc. 

CJIeAYIOll\HH sonpoc CBR3aH C BHAOM lPYHKU;HH paapeureaaa no Mac

car-r, H, CJ1e,D;OBaTeJIbHO, C BHAOM pe30HaHCHbIX KpHBbIXI, HCnOJIb3yeMbIx 

npn nOArOHKe 3KcnepHMeHTarIbHbIX AaHHbIX, H npouenypoa onpenenenaa 
HCTHHHOH unrpam.r pe30HaHCa. 

<I>yHKLJ;HR paapeiueaaa OnpeAeJIReTCR 06bI'lHbIM 06pa30M 

1R(l\M) e, f___ exp] -(~) 2/2a2 1P(a) da/ f P(a ) do, ( 1) 
J~a 

rue tl M PU3UOCTh Me)K,ll;y ClKcnepHMeHTarIbHblM 3HaLfelll1eM :llIHIIPKTHIIlIOH 

MaCChi rtuy x IIpOTOHOB B )..I,aHHOM C06bITHH H 3HaLfeHHeM MaCClol, 1I0JlY'WIIlIOH 

IIpl1 H:IM('IWIIHl1 H:IMepellllhlX napawrerpon TpeKOIJ lIa IIPJlI1'IHIlY, I(JlIITlIYIO 

Ollllllil<llM lI'IMPJll'lIl1H, rIPH 'HOM npe)UJOJlaI'UeTClI, 'ITO Ollll1fiKIl II'IM('PPIIHH 

IIlIPIIMPTPOII IIM('IOT l'lIY('('OIJO JlllCIIJl('H('JI('IIH(·." Olllllhl(l\ II'IMPIU'IIIIII 

MatTl,1 II )(1II1110M COlll.ITI1H. 

l ln pill', :1 IIpIIlU')('1I 11111( (l'ylll(lUll1 pll'IP('III('11Il11 HJIlI 11l'('I'O )(lIl11llrlOlla 

Ma(T )(lIyx IIPOIOIIOII II p('aKIVlIl 1111 , 111'''- upu 1'" ~ I ,:l.fl I',B/c, II'ylll(l(1I11 

JlII'IJlI'IIII'IIIIII OIIlWI,IIII1J111l'1o hl'('iiT 11I11'1I1'1'0IIl'I(Oll Iqllllloll l,Y ouucuuuu I'a 

111'11 '1'1. )(,1111 (iIi lO'Il'I,) II I'JIY('('Olloii 1(1'1I1101i l X I! - lli:~) , 

Ihl)(1I0. '1'10 1'1'1'11 I 11111'111'1'0111'1(1111 (110I'MII XOpOll1O 01 IIWhll 111l'1 lllYIII<HllIO 

plllpC'IIIPIIIIII. :)ao OCTII('Tnl Cllplllll')(JlIlIII,IM II )(JIII 011111'11111111 (I'YIIIII(1l11 pnr 

pPIIU'III111 ),-1111 PIIIIIII'III1.IX )(11111111:1011011 'lll"Ill'I{IIIIIIII,IX MileI' )(IIYX 111'01011011, 

IIIMC'IU'IIIW 1I0JIIlloiK 111111'1111 .IIYIII{I(lIil JlIIIJl('IlIC'IIIUI 111"'111<1(1111 III' • I'll"" 111'11 

I'll I,:~r, 1',11/1' )(fIll pIlIJIII'III1.I" )(111111111011011 1l1111'1'1I 1111111101" M.Il'C iUlYX 

IIl'ol'OIlOIl 1101((1:1111111 1111 1'"1', '\ 
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6 

urapaasr peaoaaacasrx KpHBbIX, norryseaasie UpH 

pHMeHTy. 

Ha pHC. 5 npencraaneao pacnpeneneaae 3cllclleKTHBHblx Macc nsyx npo
TOHOB H3 peaKQHH np .... pp n: npa Pn = 1,25 r3B/c. Ha 
CnnOWHaR KpHBaR - OIIHCaHHe axcnepassenra HeKorepeHTHOH CyMMOH 

mITH pe30HllHCHbIX KpHBblX H <pOHOBOH KpHBOH, nortyneaaoa M3JIC·MeTO

~OM; KpeCTHKaMH o603HaqeH axnan <PaHOBOH KpHBOH,oCTalOuurnCR nocne 
nonromca (91%). X 2 aa 1 creneas cBo60nbI MR cnnomaoa KpHBOH pa
BeH 1,3. 

B rafin. 1 CYMMHpoBaHbl norryseansre naaasre: B nepaoa KonOHKe 

npaaeneao aaaseaae MaCCbl pe30HaHCa, BO BTOpoH - 3HaqeHHe axcnepasrea
TMbHOH WHpHHbl, nonyqeHlfOH npa nonroaxe, B rpersea - HCTHHHlUI IlIHpHHa 

pesoaaaca (ace BenH'lHHbl naasr B M3B/c 
2

) , B xeraeproa - ceseaae 06pa30

BaHHR pe30HaHCa (UpH 3TOM cesenae peaKUHH np .... pp 17- npa P •n18 /).'" 1,25 r3B/c paaao (0,89 ! 0,15) M6/ B IIRTOH KonOHKe Ta6nJmbl 

YKa38HO lIHcno craanaprnsrx OTKnOHeHHH OT <PaHa, B uiecroa - aeporrraocrs 
'roro , lfTO nllHHbIH 3<p<peKT RBnReTCR cnyqWHblM Bb16pocOM. 

Tafi!lul4a 1 

uO~rOi{Ke-J(-:n(Cne--

nOM pHCYHKe 

o(~f» SD P 
-2 

15 ±5 3,2 3,5'10 

19 t 5 3,6 7,1,10.3 

-3 
16 .! 5 3,6 8.1'10 

-1 
6~3 2.1 1,7 '10 

14 t4 
-~ 

4,0 1,3 ·10 

r;;x~ ! C1 rMR~~M fR -f;" p - r-r-"" 
+ 1.540 + 1.5 - 0,5 0,6 - 0,51922± 1 
+ 1,550 + 1,5 1,0 - 1.019 54± 1 • - 1.0 

5.0 + 1.5 +k11Q43.!1 - 1.0 0.8 - ,8 

. + \0
4,h -2.,0 0.0 t 5,0 

+f./J. 
1 958:! I 

.. 6,0
0/1 - O,b1980± 2 6.0 - 4.0 

.__ . _.__.-----'------- -----

BepORTHOl.rr b clIY'uillHor'O Bbrfipoc8 onpenaneua B COOTBeTCTBHH C MeTO

0 / 19 1 JU1KO~, p83pa60TaHHOn , rne yqHThll18eTcH BnHHHHe ua 3<txPeKT acex 
TO'f(!K H:JY'faOMor'o pacnpeneneuaa. 

lin (lHC. 6 OTMll'feHO 1I0JlO)IWIIHl~ eute 'wTblpex IIbl6poCOB npH MUCCllX 

1000, lU12, 1927 H 10H9 M-.IJ!c1!, KOTOpl,W nufuuonanuc), n pa60Tax / S• 10, 13-:' 

BO:JJ1e 1(8)I(Jwro :1tI8'(l'ItHJI MaCChi II I'HIU'J(('IIhi CChUI KH us paborur, II KO

'I'I)Pbllt lIafiJ1K)J\WlHCh IIHKH IIpH flJlH:JKHX (II IIpeJlCIIaX OllIH6oK H:JMellt~llHn) 

'mu'umHftX Macc. 

~ ...";I\KIU1H np 'PIl"- 111'11 P - 1,'1:1; 1,7211 2,2:1 1':)8/1'
n 

Ilt'Jlh 'frOI'O paurenu II IIt'JlCTaDHTI. noxaaarvm.cma CYlIl('CTIIOlIllIIHII 

ho"1oI1101'U '1II('JlIl Y'IIHIX JlHlIlHlTOllllhlX P(':IOIllUlCOII. CJ/Y'UlH lH'lIKI~llIt "I) , 
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Puc. 4. H3MeHeHue nO/lHOU tuupuuu rjiyHKI4UU 

paspetaenus 6 3a6UCUMOCTU OT 3HlPIeHUR 3rjirjieK

TU6HOU MaCCbl 08YX npoTOH08 8 peaKI4UU np.... 
.... ppl7-npu P =1,25F3B/c.n 

Puc. 5. Pacnpeoeneuue 3ffirjieKTu8Hb1X MQCC 08YX " 
npOTOH08 U3 peQKI4UU np .... pp rr- npu ~ = 

=1,25 TJB/c. CMOUlHaJI KpU8aJ1 - nexoeepeur
HaJI cweCb 5 tipeiu-euenepoecxux pe30HQHC

nux KpU8blX U rPoH080U KpU80U 8 8uoe M3nc. 
KpeCTUKU - 8K/laO rjiOH080U KpU80U (91%). 
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~ ppTT npa YKa3aHHbIX HMnyJIbCax nepBHlJHbIX HeHTpoHOB OT6HPaJIHCb 

npa HCnOJIb30BaHHH MeTOAa X 2 C qeTbIpbMH CTeneHHMH CBo60AbI, KaK H B 

pasnene 1. Bcero OTo6paHO 4847,4568 H 5521 CJIylJaeB peaKUHH np ~PPTT

npa Pn = 1,43; 1,72 H 2,23 r3B/c COOTBeTCTBeHHO. 

Ha pHC. 6 npeACTaBJIeHhI pacnpezieneaaa 3<t><t>eKTHBHbIX Macc AByX 

npoTOHOB OTAeJIbHO AJIH Ka)l(,IJ;oH 3HeprHH - rHCTOrpaMMa I AJIH Pn = 1,43; 

l 
~ racrorpaseaa II - MH Pn = 1,72; rHCTOrpaMMa III - AJIH Pn = 2,23 r3B/c. o:l 

C'l 
~ BepTHKaJIbHhIMH JIHHHHMH OTMeqeHhI nexoropsre paaonsr 3<t><t>eKTHBHbIX 

Macc AByX nporoaoa, B KOTOphIX Ha6JIIOAaJOTCH OC06eHHOCTH npa acex 
rpex 3HeprHHX. Iloaropaeraocrs 3<t><t>eKToB CJIY)KHT CHJIbHhIM AOKa3aTeJIb

CTBOM pe30HaHCHOrO HX npoHCXOJK,lJ;eHHH H naer OCHOBaHHe AJIH cyMMHpoBa

HHH acex rpex pacnpenerrenaa. 
Ha pHC. 7 npHBeAeHO pacnpeneneaae 3<t><t>eKTHBHhIX Mace ABYX nporo

HOB, CyMMHpOBaHHOe no acer-r rpesr 3HeprHHM. CnJIOWHliH JIHHHH - nOA

rOHO'IHaH KpHBaH, COCTaBJIeHHaH H3 HeKorepeHTHOH CMeCH <t>OHOBOH KpH
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Puc. l Pacnpcoeneuue JrjirjieKlwlllh'X MIlCt' ,lllyx "IHlm/WI/ In l)('aK/~IIU np • pp n - "1"1 

1'1\ 1,43; 1,72 u 2,23 r:JI1/c (l'vMMa I/O ,!I'CM ·JlII'/"'/IJIM). CW/OUIIIaJ/ KIIlJI/UJ/ uetco

,"'/Il'/ll'IIaR l'yMMa 13 (Jllcia-t//I,'III'II(}t/CI<'H 1II')Ol/alll'III,/X KfJ/li//,IX u I{lo/lo(loii IfIJl/ilil/J 

'I uuo« M:JJIC KPI.'CTIII<'1I 'iKJIUI) ,/ill/lo,w/I h/l/l,W/I (SS~'I,-). 

1I0H, IIOJlY4PHHOH MI'TO)\OM M: )JI(: OTl(t'JlI.IIO )UIII l<a)l(j(OH ')lIepl'lU1 H II po

cyMMHpouilllHoH C \'OOTIWI'l·'r lIyIOIl(lIM II 1'1'0 M , IIPOlIOPI(HOIH1JILoIIJ.IM 'IIH'JlY 

11{('llI'pllMl'llTaJlI.III,IX 1'11'11,1'1'111; 111'11 I,alk)\oil lIu'I"'HH, H 1:1 PI':IOIl;lIlClIl,IX 

IlpC'iiT 1I111'IWPOIWIOIX I(plllll,IX, I(pl'C1IIIII1Mll OIMI"U'lla (1IOIlOllall l<pllIIall, 

1)1"('1II0Il(lIlU'" II()cJlI' IIl1lU'IIIIIOI (1'1' IIh.Ili1)\ t'<lI"TIIII.IIIIC'1' HH'X,), 

lin Ivmlllllll' IIIMI·'It'1I101 IHI'il(\' 11011(1"'1'111111 1t11(1)('I<T111111I.1X IVI,I(,\, , 111111 

I(III'Opl,Ill IIHbJIIII)\lIIol'<'1I 1II.1'IPII\'I.I, ("1 a 1'111''1'11'11'<'101 III' :III,1'1I11V11,11' II )\aIIlIIlM 

pHc'llpl')\I'III'1I1111 II IIl1noMy lit' 1I1<,IIIO'I('I1II1,U' IIaMII II IIpOI(t')\ypy 1I0)U01I101, 

1111 1Il>"YIII)\lIt'MI,II' II )1.I'YI'IlK 'hl'II1'pllMI'II111X I\O'IIIC' l(all(Hol'lI '111'1'11'111111 

MIIITI,I II pili 11')\1'1 11,1 "I'I.IJlI(1I 1111 pllbllnd, II l\'IITOpl,IX lIatJJIIO)\ilJlIU'I, IIIIKII IIpli 

tJJIII'II(lIl1 '11111'11'111111 X MIlIT. 

1/11 plll',H 1I01l'HIHIII,1 11'11/1111101 II'IMC'IWIIIIII 1I0JIIIOli IlIllpl1l1lo'/llylll<lum pI ... · 

IU'1I11'1I1111 II '1UIIlIc'I,MO('11i III' Itl It 1)(' 1\ TI II llillii M;wn,1 )\IIYX IIPOTOIIOII IIP\I I'pl'X 

'1IIlI'II'llIlIlll lIC'pllll'IIUII'O IIMllyJII,I'a III'iiTpolIOII. 11pII lUUII."I'IIIIIt'M OIlIIl')\I'JU'11I1I1 

1I"IIIIIIII.llI 11111111111 p,"IOIlllItl'OIl uurpuuu 'llylll\l\1I1t l',l'I1'I'IIII'llilIl IIPII HlIIlIlOM 
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a) 6) 

~4, iii i , 

Puc. 8. 111MeHeHue nonuoii WUPUHbl rjiYHKijUU 

20 paipetuenus 8 108UCUMOCTU aT 1HO'leHUR JrjirjieK' 
C'l 

ruenoii MOCCbl d8yx npoTOH08 8 peaxuuu np -> 
~ 16 .pprr- 0) - dAR P = 1.43 r:IBlc; 6) dJjRtil n 

Pn = 1,72 rJBIC; 0) OJIJI P n = 2.23 rJBlc.:::E 12 

~ 8 
~ anaxenae MaCChI Bh,'1HCJ1RJIaCb xaie cpenuee4. -, , ,I , 

H3 llH'IpHH npa Ka)f(AOH 3Hepn'lH C BeCOM,
1B75,5 2095,5 2.~15,s nponopuaouansnsoa BKJIMY no 'lHCJIY CO

M , M3B/c 2 6bITHH B AaHHblH IDlTepOIUl Macc or 
p p 

KIDK,llOH 3HeprHH. 

B) Bce ¢YHKQHH paapeureunn HM('IOT IIHH, 

6JIH3KHH K 6P('HT-BHrtH'IIOHCKHM IPOP

MaM, H no.rror-ry npouenypa onpeneneaaa HCTHH"IX IIlHpHiI TuKll11 KilK)1((', 

II pllIJl('JI('I,T.e. I~OT: I~Kcn - Ipu p' 
B TU(JJII'Ill(':l cyMMHponaH"1 n01ly'U'III1I,11' H'III1II.I('. Ofi()'II1Il'WIIHfI TI' 

,KI', '!TO It II "llfiJlltll(' I. 

1ll.11l( )) lhl 

Il "P('lll'TIlIiJIl', Ii ,oil patio n- II pit II1'1ll'II", HO IWllllnll hlTll1l I'y IIWI' 11101111111111 

hOJII .. IIII1'O '1I11'JlII yucux lUlllpO"'IIIII"I" P("IOIIIIIII'OIl, lkl'lWJWlIll1I hOJII.llloll 

JUilllllllOIl Mill ... (01 IH'l1l llo . :l:100 M,B/I'~l- I'l"tO II 111 11' ..1 I'YII~I'I'lIlYUli 
110 1l('('M 'noM nunuumu«, ('II!TIiI'T1I'II'C!{IlIlIlIIl'IIIMIWII, 1IIlIIlilOill'"l1hiX "1"1"'1\ 

1'011 ilo1l01l .. 1I0 111 ....0'<11. IWIIIII'IIIIO ('I'lIlt Y'U·I'II. 1I01l101"HlMO('lb "111lllll(IOII 

II puuu, X ')1(1', II'I'ItMI'IIII1 X II 111'1111M ilO/k1t 1 It 1'00 I 111'11'1 IIylO, U~I(\ III'PO III li01'11i 
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MR±~ M rI1.Xp±~r fR=fexp  r'l.eS SD p 

1936± 1 7 + 1- 1,5 
+ 1

2,6 - 1,5 5,2 1A- _165 

1964±1 7 + 0,5
- 1,0 

+ 0,51.0 - 1,0 3,5 2,0'10-2 

1980!1 
7 ... 0.5 

- 1,0 0,2! %.~ 2,7 
-1

2,4-10 

2047:!:1 9 t 2.0 0,0 + 2,0 3.8 1,1 -10-.2 

2083:!:2 Vt + 2,5- 1,5 18 + ~,5 , - 1,5 3.7 -2 
1.5·10 

2106 !1 123: 2,0 
. 1,5 0.0 + 2,0 5,8 

-8 
9.7'10 

2130 "!::2 1J,0!3.5 20 + 3,5
• - 2,0 4.2 

-s 
2,3 '1 0 

2171 "!:: 2 
+ 5,0

16,0- 3,5 0,8 + 5.0 - 0,8 4,1 
-~ 

2,2'10 

2237"!::1 
+ 3,0

18,0- 4,0 0.0 + 3,0 5.8 
-7 

9,2 -10 

2251 !1 
+ 2.0

18,0-1,5 0,0 + 2,0 3,3 
-2 

8,3'10 

22JO:t2 80+ 4,0 1 , - 3,0 0.0 +4.0 3,8 
-.2

1.1 '10 

2286 ±2 21.0 t3,O 1,0 + 3,0 5,.3 
-5 

1.4 ·10 

2310 ±2 21,O! 3,5 1,0 +3.5 3.7 
-.2 

1,5 '10 

I'jIY',UHlib'X Bbl6poCOB (lIalipHM('P, Will PI"IOlilllll'1I l' MllCCOH U};)5 P = Ii ~() "
• p\ 43' 172' 223 = 1()-7, KllK ('JI('jlyt'l' It'l 11I(11I1ILI, 1 H:l HaHHoH pa6o~"I), 

I I, • , I 

CyMMapf'b,H 1I,(1I,l)l 1III01K pl':.lOIIIIIII'Oil II PI~llKUHIO np , pp IT- COCTUIl' 

11111"1' liJlHMepHO 10'1<, lipl' lI'IY '1III'pl'lII,", Ilh'lPllllhl pl.':JOHaHCOB - liO
'It'llIli,IX 

IlIIjlKll OIlJHtlO I( Il It X OlilM'il('JWliltlt, 

Ta,(IIM oflplnoM, MOll<liO ilYMlIn" 'ITO MI,I I'lM('('M ileJlo C IiOHI,IM (11I1'I1t

'1I'1',(,1M IIIIJII',III1'M, "P"IMljlll I<'IHOPOI'O r-uu- lil' II ('lill , 1'11I10TI.':JU 0 TOM/ 2/ ,'ITO 

MIIJlI,II' ,11111"1111,' TIIKIIX p"'IOI,liIl1'lIlI Mil/kilO o(n,IIl'11I1Ti. Of'pU'IOllUliHI'M JIll 

I'IHIMI'II\yTO'1I10il l'I'IiHIt" IH'UKIUII1 1'111"'1011111111 I' lI'IOTOlill'il'('I(IIM l'IlIlilOM 

:I., 1(ll'lIl1H'(\ '1llTl'M lipil 1I0MOIIU1 }' II('IM'''OHOII IM'UJill'ly('T yucu« 114"10 

1I1111l",I II C1H' .... 'M(' HIlYX lipOTOIIOII, 1i0-lIl1jlIIMOMy. Ill' 1I0ilTIII'PJl\jlH('Tl'1I IIM('IO
/20/ ('" CIIlllMIlI'1l -lKI'lInpIlM('IITIlMIl • llpyl'llil I'TOpOIl,.I, I'CJlIt "',' 'ria ,'11110TI':1II 

II h"'JllIl'IIPUJWjl.lUlIIII. 1I1lilpOI' "IHliTO 1II'IM'Mi'I'TlIJII'/I 1'11.1 II ill'Y,'Ylo 111I0('l(OCTI" 

II II MIlII II 0 , IHlI{ 01 n.lil'IIIITI, 1I0Jl .. liiOI' 'HIl'J,O 'Ill ,(II X IM':IOlilllIl'OIl yilH' II 1'OCTo

nuuu x I' ilPY"UM 1I"OTtIiIlI'II'I'I01M 1',lIl1ll1M't 
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n03TOMY ecrecraeaao HCKaTb peuienae npofinesrst B ytieTe userasrx 
creneaea caofionsr, KOTOpblH MO:>KeT nars H 6onbwoe tlHCJIO TaKHX COCTOR

HHH, H npanarro sarrpera aa HX pacnansr. 
ABTOpbl 6JIaroAapRT A.B.KafuJ.arlOBa, JI.A.KoHApaTIOKa, B.3.KonenHo

BH'Ia, B.JI.JII06owHua aa nonesasre o6cy)K,lJ;eHHR. 
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Tpoan IO.A. II HI' ,ll,1-88-329 
Y3KHe Jll11 II'OTOIlI 11,11' 1'(",\011<111CIoI H peaKUHH np .... pp n : 

npl')Wr:lIlJl('llI,1 I':lCIII'C,LI,CJIeHHH :~<p<peKTHBHbIX MaCC ABYX npo
TOnOu 11'\ l'l'aK1UtH np , pp17- npa P rz 1,25; 1,43; 1,72 Hn 
2,2:1 ['JBjc (ucero o rcorro 19 TbIC. C06bITHH). MaTepHaJI nonysea 
c O,Ll,1I0MeTpOBoH BOAOpOAHOH xasrepsr JIB3 0I1.fU1, o6nytleHHoH 
MOHoxpoMaTHtieCKHMH HeHTpoHaMH (~Pn jPn ." 3%) OT CHHXpO
rpaaorpoaa 11B3. C AOCTaTotIHo BblCOKOH CTaTHCTHtieCKOH AOCTO
BepHOCTblO ofiaapyzcema 16 nanporoaasrx pe30HaHCOB C HCTHHHblMH 
uiapaaar-m noparnca 1 M3Bjc 2. BKJlaA pesoaaacoa cocraanaer 
orcono 1U'/{, npu Ka)f(AOH saepraa. I1ccneAOBaH AHana30H 3<p<peKTHB
HbIX r-racc 0'1' 1876 no - 2?00 M3Bjc 2 . Pe30HaHCHble 3<p<peKTbl 
cyIJ..J;eCTByX)T IlO ucer-r 3TOM AHana30He. 

Pa60Ta HI.1ll0J1HeHa B JIa60paTopHH BblCOKHX 3HeprHH OI1HI1. 

npenpHHT 06be.wmeHHoro HHCTHTyra JlAepHblX HcCneAOB8.IIHH. ,lly6Ha 1988 

Troyan Yu.A. et al. Dl-88-329 
Narrow Diproton Resonances 
in the Reaction of np .... pprr-

The effective mass distributions of two protons from the reac
tion np .... ppTT- at P = 1.25; [A:J, 1,72 und 2.23 GeV jc (about

n 
19000 events) are presented. 'I'he dntu huvo been obtained in an 
exposure of tlu- 1m [lBe of till' l ligh I';nerj.(y l.uboratory , JINR 
to monochromul.ic neutron» ( i\I'1l / I'p_ :::l :J~). Sixteen diproton reso
1I1l11<:eH with till' tru« width 01' [ Ml'V jer!. ure found out using rather 
h lgh statiatics. 'I'lu- Id'fl'd.iVl' IlIIlHII range from 'lH7(i to ~ 2300 Me V [c: 2 
hus been investigated. [tI'HOllllnl:ll l' ff"dll are present in the whole 

mll.c" . 
'I'hu inV(~Htij.(alioll 11111-1 heen p('rform('d at the Laboratory of 

II i.ch 1';IINj.(i(·H,.J)NIt. 
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