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B pa6oTe /l/ Mbl o6paTHJIH BHHMaHHe Ha KJiaCC MHOrOKBapKOBbiX pe-
30HaHCOB (tmCJio KBapKoB 6onbwe Tpex) co cpasHHTeJibHO He6oJibWHMH 

3Q>¢leKTHBHbiMH MaCCaMH, KOTOpbie HMeJIH WHpHHbl, CpaBHHMbie C 3KCnepH

MeHTaJibHbiM pa3peweHHeM. B noCJie.zcyiOmHx pa6oTax 12·S 1 , KacaswHxca 

CHCTeM H3 WeCTH KBapKOB, 6biJIO OTMe1leHO 6oJibWOe tiHCJIO Y3KHX .D;Hnpo

TOHHbiX pe30HaHCOB. B /4! C.D;eJiaHa nonhiTKa HX CHCTeMaTH3~ B MO,D;eJIH 

BpamaiOmHXCR COe,D;HHeHHbiX crpyH. 

EcnH 6oJibwoe tmCJio .D;HnpoTOHHhiX pe3oHaHCOB Mo:>KHo npe.D;CKa3an 
u /~ . 

Ha OCHOBe KBaHTOBOH XpoMO.D;HHaMHKH , TO HX WHpHHbl, KOTOpbie Ha 

.D;Ba nopR.D;Ka MeHbWe WHpHH 06bNHbiX a,D;poHHbiX pe30HaHCOB, CBH.D;eTeJib

CTBYIOT 0 cymecTBOBaHHH K&KHX-TO npaBHJI 3anpeTa (npHpo.D;a KOTOpbiX 

noKa HeRCHa) , npenRTCTBYIOmHX pacna.D;y no CHJlbHOMy KaHany. 

llORBHBWHecR noCJie 1983 ro,D;a MHOr01lHCJieHHbie paOOTbl H& TeMy 

Y3KHX .D;HnpoTOHHhiX pe30HaHCOB B 6oJibWHHCTBe csoeM no.D;TBep.D;HJIH 

cymeCTBOBaHHe T&KHX 3Q>¢leKTOB /B-l4/ . 0.D;H8KO B HecKOJibKHX 3KCitepH

MeHTax nO.D;06HbiX RBJieHJtit He o6Hapy>KeHO 116- 17/. 

B Hacroameii pa6oTe Ha 6oJibWOM craTHCTHqecKoM MaTepHaJie Mhi 

noKaxceM cymeCTBoBaHHe 6onhworo tmCJia Y3KHX .D;HnpoTOHHhiX pe30HaH

cos C BbiCOKOH CT8THCTH1lecKOH .D;OCTOBepHOCTbiO, a T&K~ OUeHHM HCTHHHble 

WHpHHbl 3THX pe30HaHCOB. llOCJie.D;HHH BOnpoc o6XO.D;HTCR aBTOpaMH BCex 

pa6oT, BbmOJIHeHHbiX Ha .D;aHHYJO TeMY. 

B pa3.D;eJie 1 6y.D;eT paceMoTpeHa pe&KUHR np -+ PP"- npH P 0 = 
= 1,25 r3B/e, H& npHMepe KOTOpOH Mbl o6cy.D;HM see HMeiOmHe OTHOWeHHe 

K .D;eny MeTO.D;H1lecKHe sonpocbi. B pa3.D;eJie 2 o6cy)I(.IJ;eHhi cyMMapHbie eneKT

phl ~eKTHBHbiX Mace .D;BYX npOTOHOB H3 pe&KUHH np-+ pp ,.- npH P = 
D 

.. 1,43; 1,72 a 2,23 r3B/e. 

1. PEAKIUUI np ... PP"'- llPH P n • 1,25 r3B/c 

Pe&KUHR np ... pp,.- npa 3TOH 3HeprHH, KaK H npH seex .D;pyrHX 3Hep

I'HRX, OT6Hpanaeb e HCnOJib30BaHHeM MeTO.D;& x2 C 1leTb1pbMR CTeneHRMH 

cso6o.D;hl Ha M&TepHaJiax, nOJiyqeHHbiX c o.D;HoMeTpOBOH BO.D;opo.D;Hoii ny-

3hlpbKOBoii KaMepbl nB3 O.HRii, o6JJyqeHHOH MOHOXpoMaTH1lecKHMH HeH

TpoH&MH OT eHHxpo¢la30TpoH8 nB3. Pa36poe nyqK& no HMnyJibeaM BO BceX 

CJiyqaax ~P0 /P0 = 3%. Ha pHc. 1 npHBe.D;eHo paenpe.D;eneHHe X 2
.D;JI.a rHno

Te3bi peaKUHH np -+ PP"- niH Itt,_ a 1,25 raij~ CrmowHoii JIHHHeii H3o6pa-

'\tlliilt'ljra.;U R'rh .. rl!T)'T I 
U~,.BWX tiC~ .,~ll::lBlU!II 1 
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Puc. 1. Pacnpeae;zeHue x 2 oJI.R zunOTe3bl peaKJ4UU np-+ PP"
npu P n = 1,25 F3Bfc. 

)l(eHo TeopeTHtJecKoe X~pacnpe,z:t;eneHHe c qeT&IpbM.R cTeneH.RMH cao6o,z:t;&I. 

BH.D;HO xopowee cornacHe TeopeTH'IIecKoro H 3KcnepHMeHTaJI&Horo pacnpe

,z:t;eJieHHM:. Co6&ITH.R c X
2
rp. ~ 12,5 OTHOCHJIHC& K peaKl.UIH n P -+ P P "-. 

Bcero oTo6paHo TaKHM o6pa3oM 3611 co6&ITHM 3TOH pea~HH. 
Bonpoc <f>oHa npH HCCJie,z:t;OBaHHH pe30HaHCOB .RBJI.ReTC.fl O,ll;HHM H3 

rnaaH&IX. Ha pHc. 2 npHae.n;eHo pacnpe,z:t;eneHHe co6&ITHM no 3<f><f>eKTHBHon 

Macce ,z:t;eyx npoToHoB, nocrpoeHHoe c waroM 2,5 M3B/c
2

• TaM )l(e H3o6pa

)l(eH&I 3 <f>oHOBbie KpHBbie: WTpHX-nYHKTHpHOH KpHBOH H3o6pa)l(eH <f>oH, 

noJiy'lleHHbiH MeTO,ll;OM "nepeMeWHBaHH.II", KOTOpbiH 06b111HO npHMeH.ReT

C.R 3KCnepHMeHTaTopaMH H 3aKJIIO'IIaeTC.fl B TOM, liTO npoTOH H3 O,z:t;Horo C0-

6biTH.fl KOM6HHHpyeTc.R c npoTOHOM H3 ,z:t;pyroro. B&I'IIHCJieHHa.R TaKHM o6pa-

30M 3<f><l>eKTHBHa.R Macca ,z:t;ByX npoTOHOB 3aHOCHTC.fl B rpa<f>HK ,ll;JI.fl <f>oHo

BOrO pacnpe,z:t;eJieHH.R. O,z:t;HaKo a ,z:t;aHHOM cny11ae · H3-3a CHJibHOH nepH<f>epHtJ

HOCTH peai(UHH 131 B TaKOM CJiy'llaHHOM po3birpbiWe no.RBJI.ReTC.R MHOrO 
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1975,5 2025,5 2075;1 

MPP' M3B/c
2 

rue. :2. racnpeoe;zeHUe JifxjjeKTU6HblX MQCC oeyx npoTOH06 U3 

peaKJ4UU np ... pp "- npu P
8 

= 1,25 F3B/c (3611 co6blTUil). 

IIITpux-nyHKTUpHa.R Kpuea.R rwAy'leHa MeroooM nepeMewuea

HU.R npoTOH06 U3 pli3HblX C06blTUU, nyHKTUpHa.R - paC'IeT TW 

MOoe;zu ooHo'laCTU'IHozo o6MeHa; cnnoUJHa.R Kpuea.R - MOoe

llupoeaHue 3KcnepuMeHTa e /la6. cucTeMe ( M3HC). 

KOH<f>Hrypai.Utif, r,z:t;e npoTOHbl HMeiOT 6JIH3KHe HMnYJibCbl H yrJibi, H, CJie,z:t;0-
3 

aaTeJI&Ho, He6on&wHe 3<t><l>eKTHBH&Ie Macc&I. X M.R onHCaHH.R 3KcnepHMeH-

TaJI&Horo pacnpe,z:t;eJieHH.R TaKOH <f>oHOBOH KpHBOH paaeH 4175 Ha 60 TO'IIeKj 

3TO noKa3bffiaeT, liTO ,ll;aHHbiH <f>oH He HMeeT OTHOWeHHR K ,z:t;eJiy. 

llyHKTHpHa.R K,pHBa.R npe,z:t;CTaBJI.fleT <f>oHOByiO KpHByiO, paCC'IIHTaHHyiO 

no Mo,z:t;eJIH o,z:t;Ho'llacTH'IIHoro o6MeHa 131 . YliHT&manHc& o6MeH&I 7T-Me3oHa

MH, HyKJioHaMH H a-H3o6apaMH. HaHJiy'IIWee onHCaHHe 3KcnepHMeHTan&HbiX 

,ll;aHHbiX ,z:t;aeT HeKorepeHTHa.R CMecb 43% nHOHHOrO 06MeHa H 57% 06MeHa 

~-H306apaMH. X
2 

,ll;JIR OnHCaHHR 3KCnepHMeHTa 3Ha'IIHTeJibHO 6JIH)I(e K Cpe,z:t;

HeMy 3HatieHHIO, paaHoMy 60 ( x 2 = 240) . O,z:t;HaKo npH TaKoM onHCaHHH 

TPY.llHO yqecTb BKJia,z:t; ,z:t;pyrnx ,z:t;HarpaMM, 3<f><f>eKTOB HHTep<f>epeHUHH Me)K,IJ;y 

3 



HUMH U T . .IJ;. 'KpoMe TOro, B paC'leTbl Ha.IJ;O BBO.IJ;UTb nonpaBKH Ha B03MO:>KHbie 
UCKroKeHUH, BHOCHMbie 3KCnepuMeHTaJibHbiM MaTepUaJIOM (HanpuMep,noTepu 
co6biTHH, y KOTOpbiX HMnynbc npoTOHa < 80 M3B/c U ,npyrue). 

TpeTHii BHA <PoHa npe.n;cTaaneH B an.ne cnnoiiiHOH Kpuaoii - Mo,nenu
poaaHHe C y'leTOM 3KCnepUMeHTaJlbHbiX pacnpe.neneHHH B na6opaTOpHOH 
CUCTeMe (M3JIC). B 3TOM MeTo,ne TO'lKa H3 rpa<lJuKa pl VBfh B n.c. (P1 U 
p2- UMnynbCbl ABYX npOTOHOB B 3Be3.IJ;e) COllOCTaBn.ReTC.R cny'JaHHbiM 
o6pa30M c TO'lKOH Ha rpa<lJuKe yrna Me)l()];y ABYMH npoTOHaMU B n.c. Bbi
'lHcneHHa.R nocne 3Toro 3<lJ<PeKTHBHa.R Macca .nayx npoTOHOB 3aHOCUTCH 
B rpa<PuK <PoHoaoro pacnpe.neneHH.R . 

.Hccne.noaanucb TaK:>Ke <PoHOBbie pacnpe.neneHHH, nonyqaeMbie npu Mo
.nenupoaanuu c y'leToM 3KcnepuMeHTaJibHbiX pacnpe.neneHHii B o6I.QeH cucTe
Me QeHTpa Mace u CUCTeMe nOKOH "-P . O.n;HaKO. HaHMeHblllnH x2 (117 Ha 
60 TO'leK), T.e. <PoHoaoe pacnpe.neneHue, Han6onee 6nH3Koe K 3KcnepuMeH
ry, nonyqaeTCH B MeTo.ne M3JIC. 

3TOT BbiBOA cnpaae.nnua u ,nn.R peaKQHu np .... pprr- npu HMnynLcax 
nepBU'lHbiX HeHTpoHOB 1,43; 1,72 U 2,23 r3B/c. Be3,ne B .IJ;anbHeHIIIeM B Ka
'leCTBe <PoHa ucnonL3yeTc.R KpUBa.R, nony'leHHa.R MeTo.n;oM M3JIC. 

Cne,nyJOI.QUH BOnpoc CBH3aH C BHAOM <iJYHKQHU pa3peiiieHUH no MaC
CaM, u, cne,noBaTenbHO, C BHAOM pe30HaHCHbiX KpUBbl~ UCllOnh3yeMbiX 
npu no.nroHKe 3KcnepuMeHTaJibHbiX AaHHbiX, u npoQe.n;ypoii onpe.neneHH.R 
UCTHHHOH IIIUpHHbl pe30HaHCa. 

<llyHKQHH pa3peiiieHHH onpe,nen.ReTCH o6bi'lHbtM o6pa3oM 

R(~) = J-1 - exp [-(~) 2/2u2 ] P(u) da/ fP(u) da, (1) 
y2?T 0' 

r.ne l:l M - pa3HOCTb Me)l()];y 3KcnepHMeHTaJibHbiM 3Ha'leHueM 3<lJ<PeKTHBHOH 
MaCChi .nayx npoTOHOB B AaHHOM co6biTHH u 31Ul'leHueM MaCChi, nony'leHHoH 
npu U3MeHeHUU U3MepeHHbiX napaMeTpoB TpeKOB Ha Benu'lHHy, KpaTHylO 
OIIIU6KaM H3MepeHuH. llpu 3TOM npe,nnonaraeTCH, 'ITO OIIIU6KU H3MepeHUH 
napaMeTpoa uMeJOT rayccoao pacnpe.neneHue. u - oiiiu6Ka U3MepeHH.R 
MaCChi B AaHHOM C06biTUU. 

Ha puc. 3 npuae.n;eH BHA <PYHKQHU pa3peiiieHH.R ,nnH acero .nnana3oHa 
Mace ABYX npOTOHOB B peaKQUU np .... PP"- npu p n = 1,25 r3B/c. <llyHKQH.R 
pa3peiiieHH.R OllUCbiBaJiaCb 6peHT·BUrHepOBCKOH KpUBOH (x2 OllUCaHH.R pa
BeH 72 .JJ;n.R 66 TO'leK) U rayccOBOH KpHBOH (X 2 = 162) . 

Bn.nHo, 'ITO 6peiiT-aurHepoacKa.R <PopMa xopoiiio onHCbiBaeT <PYHKQHJO 
pa3peiiieHH.R. 3TO OCTaeTCH cnpaBe.D;nHBbiM U AnH OllUCaHH.R <iJyHKQHH pa3-
peiiieHH.R ,nn.R pa3nH'lHbiX .nnana3oHOB 3<1J<PeKTHBHbiX Mace .nayx npoTOHOB. 
J13MeHeHUe nonHbiX IIIUpHH <iJyHKQUH pa3peiiieHH.R B peaKQHH np .... pp 17- npu 
p n = 1,25 r3B/c .IJ;n.R pa3nH'lHbiX .nnana30HOB 3<lJ<lJeKTHBHbiX Mace ABYX 
npOTOHOB llOKa3aHO Ha pUC. 4. 
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Puc. 3. Bua !/)yHKliUU pa3peweHW! no MaccaM 80 8CeM ouana-

30He 3fjj!/)eKTU8HbiX MQCC 08YX npoTOH08 8 peaKijUU np .., 
-+ pprr- npu P

0 
= 1,25 F3Bjc. lilupuua !/)yHKliUU Ha noJZY8bl

core < r . > = 2,8 M3Bjc2. 
paap 

.[(anee U3BeCTHO, 'ITO CBepTKa UCTHHHOH pe30HaHCHOH KpHBOH, UMelOI.QeH 
6peHT-BUrHepoBCKylO <lJopMy, C <iJYHKQUeH pa3peiiieHUH, TaK:>Ke UMelOI.QeH 
3Ty <lJopMy, ,naeT CHOBa 6peHT·BHrHepOBCKYIO <lJopMy 3KCnepHMeHTaJibHOH 

pe30HaHCHOH KpUBOH c M = M u r = rHCT + rp. aap . 'TaKUM 
. 03 OHCT 8KCn 

06pa30M B AaHHOM cnyqae ,npu no.ArOHKe K 3KCnepuMeHTY pe30HaHCHbie KpU-
Bbie Ha.IJ;O 3a.IJ;aBaTb B BHAe 6peHT-BHrHepoBCKHX KpUBbiX, a UCTHHHbie IIIUpHHbl 

pe30HaHCOB MO:>KHO onpe,nen.RTb KaK fHCT = f!tKCn - f paap , r,ne f&KCn -
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Puc. 4. H3MeHeHue no;mou wupuHbl rjjyHK/4UU 

p03peWeHWI 8 3Q8UCUMOCTU OT 3Hf111eHUJI 'JrjjrjjeK· 

TU8HOU MQCCbl 08YX npoTOH08. 8 peaK(4UU np-+ 

-+ PP ,-npu Pn = 1,25 F3B/c. 

! 
Puc. 5. PacnpeOelltrnue 3rjjrjjeKTU8HbiX Mace 08YX 

npoTOH08 U3 peaK(4UU np -+ pp TT- npu pn = 
= 1,25 F3B/c. CMOWHaR KPU8aR - HeKozepeHT

HaR CMecb 5 6peuT-8UZHepo8cKux pe3oHaHc

HbiX Kpu8biX u rjjoH08ou Kpu8ou 8 8uOe M3DC. 
KpecTUKu - 8KIIaO rjjoH08ou Kpu8ou (91%). 

l' ' ~ 

1935,5 1995,5 

MPP' M3B/c
2 
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6 

IIIHpHHbl pe30HaHCHbiX KpHBbiX, DOJiyqeHHbie npH DO,ll;rOHKe K 3KCne

pHMeHry. 

Ha puc. 5 npe.D;CTaaJieHo pacnpe,D;eneHHe 3$$eKTHBHbiX Mace ABYX npo

TOHOB H3 peaKI.UfH np -+ pp rr- npH p n = 1,25 r3B/c. H~ 3TOM pHCyHKe 

CnJIOlllHIUI KpHBIUI - OnHCaHHe 3KCnepHMeHTa HeKorepeHTHOH CYMMOH 

IU1TH pe30HaHCHbiX KpHBbiX H $oHOBOH KpHBOH, nonyqeHHOH ~3JIC-MeTO· 

,li;OM; KpeCTHKaMH 0003HaqeH BKJIM $oHOBOH KpHBOH, OCTalOuntiiCR nocne 

no.D;roHKH (91%) . X 2 Ha 1 cTeneH& cao6o,ll;bi AJIR cnnoiiiHOH KpHBOH pa

aeH 1,3. 
B Ta6n. 1 cyMMHpoBaHbi nonyqeHHbie AaHHbie: a nepaoH: KOJIOHKe 

npnae,D;eHO 3HaqeHHe MaCChi pe30HaHCa, BO BTOpoH - 3HaqeHHe 3KCnepHMeH

TaJibHOH IIIHpHHbl, nonyqeHHOH npH no.D;rOHKe, B TpeTbeH- HCTHHHIUI lllHpHHa 

pe3oHaHCa (ace aenH~bi AaHbi a M3B/c
2

) , a qeTaepToH - ceqeHHe o6pa30· 

BaHHR pe3oHaHCa (npn 3TOM ceqeHHe peaKUHH np ... pp "- npn Pn • 
= 1,25 r3B/c paBHO (0,89 :!: 0,15) M6 

1181
). B nRTOH KOJIOHKe Ta6JIHQbi 

YKa3aHO qncno CTaH,D;apTHbiX OTKJIOHeHHH OT $aHa, B IIIeCTOH - aepoRTHOCTb 

TOrO, ~0 ,ll;aHHbiH 34>$eKT RBJIReTCR cny~biM Bbi6poCOM. 

Tatitlu14a 1 

MR !t1M rex!) !Ar fR =r;x~> -r'l.es o(}.tf>) SD P I 
1922± 1 4.0 + 1,5 + 1,5 

15 ± 5 3,2 3,5·10
2

1 - 0,5 0,6 - 0,5 

1934± 1 5,0 ± ?,~ + 1,5 
1,0 - 1,0 19 t 5 3,6 i', 1·10-3 1 

5,0 + 1.5 +ld -3 
1943±1 -1.0 0,8- ,8 16:!: 5 3,6 8.1·1 0 

4 6 + 3,0 
·1 

19 58±1 • - z.o 0,0 + 3$) 6:!:3 2,1 1,7 •1 0 

1980± 2 
+6P.. 

6.0 -4,0 Op + &,o - 0,6 14 ±4 4,0 1.3 ·10
3 

BepoRTHOCT& CJiyuHHOrO Bbi6poca onpe,D;eJieHa B COOTBeTCTBHH C MeTO· 

AHKOii, pa3pa6oTaHHoii a 1191 , r,D;e yqnTbmaeTcR BJIHRHHe Ha 34>$eKT acex 

ToqeK H3yqaeMoro pacnpeAeneHHR. 

Ha puc. 5 OTMeqeHo nono:>KeHHe eute qeTbipex B&I6pocoa npn Maccax 

1900, 1912, 1927 H 1069 M3B/c 2, KOTOpbie Ha6JIIO,D;aJIHCb B paOOTaX/S, 10, 18 ~ 
Bo3Jie Ka)IC,[I;OrO 3HaqeHHR MaCCbl npHBe,D;eHbl CCbiJIKH Ha paOOTbl, B KO· 

TophiX Ha6niOAaJIHCh nHKH npH 6JIH3KHX (a npe,D;enax OIIIH6oK H3MepeHHii) 

3H&treHHRX MaCC. 

2. PEAKUH.H np ... pptr- nPH P n = 1,43; 1,72 H 2,23 r3B/c 

Uen& 3Toro pa3nena - npeACTaaHTh AOKa3aTen&CTBa CYuteCTBOBaHHR 

6oJI&IIIoro qnCJia Y3KHX AHnpoTOHHbiX pe30HaHCOB. Cnyqan peaKUHH np ... 

; 7 



-+ pp 1T- rrpu yKa3aHHhiX UMIIYJibCaX rrepBU'IHhiX HeHTpoHOB OT6UpaJIUCb 

rrpu ucrroJib30BaHUU MeTo.D.a X 2 c 'leThipbMH cTerreHHMH cao6o.D.hi, KaK u a 

pa3.D.eJie 1. Bcero oT06paHo 484 7, 45 68 u 5521 cnyt~aea pea~HH np ... p p rr

rrpu p n = 1,43; 1,72 U 2,23 r3B/c COOTBeTCTBeHHO. 

Ha puc. 6 rrpe,D,cTaaJieHhi pacnpe,D,eJieHuH 3cpcpeKTHBHhiX Mace ,IJ,ayx 

rrpoToHoB oT,IJ,eJihHO .D.JIH KruK.D.OH ~HeprHH - rucTorpaMMa I ,IJ,JIH P n = 1 ,43; 

rucrorpaMMa II- ,Il,JIH Pn = 1,72; rucTOrpaMMa III- ,Il,JIH Pn = 2,23 r3B/c. 

BepTUKaJibHhiMU JIHHUHMU OTMetieHhi HeKoTophie paiioHhi 3cpcpeKTUBHhiX 

Mace .Il.BYX IIpoTOHOB, B KOTOphiX Ha6JIJO,Il,aiDTCH OC06eHHOCTU npu BCeX 

TpeX 3HeprUHX. llOBTOpHeMOCTb 3cpcpeKTOB CJIY)KHT CHJihHhiM ,Il,OKa3aTeJib

CTBOM pe30HaHCHOrO UX IIpoUCXO:>K,D;eHHH U ,IJ,aeT OCHOBaHUe ,Il,JIH CYMMUpoBa

HUH acex Tpex pacrrpe.D.eJieHuu. 

Ha puc. 7 rrpHBe,IJ,eHo pacrrpe.D.eJieHHe 3cpcpeKTHBHhiX Mace .D.BYX rrpoTo

HOB, cyMMUpoBaHHoe no aceM TpeM 3HepruHM. CIIJioiiiHaH JIUHHH - rro.D.

roHo'IHaH KpHBaH, COCTaBJieHHaH U3 HeKorepeHTHOH CMeCU cpOHOBOH KpU-
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Puc. 6. PacnpeoeneHue 3rfirfieKTU8HblX MQCC oeyx npoTOH08 U3 peaKijUU np -+PP 17- 0/lfl 
Pn =1,43 (zucrozpaMMa I), Pn = 1,72 (zucrozpaMMa II), Pn = 2,23 (zucrozpaM

Malll). 
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Puc. 7. PacnpeoeneHue 3rfirfieKTU8HbiX Mace o8yx nporoH08 U3 peaKijUU np -+ pp rr- npu 

p n = 1,43; 1, 72 U 2,23 FJBjc ( cyMMa no 8CeM 3HepZU!IM). CnnoutHQJI KpU8aJI - HeKO

zepeHTHQJI cyMMa 13 6peur-eumepo8CKUX pe3oHaHCHbiX KPU8biX u rfioHo8ou Kpu8ou 

8 8UOe M3JIC. KpeCTUKU - 8 Kll(Jf) rfioH080U KPU80U ( 88%). 

aou, rronyt~eHHou MeTo,IJ,oM M3JIC OT,IJ,eJibHO ,IJ,JIH KruK.D.OH 3HeprHH u rrpo

cyMMHpoBaHHOH C COOTBeTCTBYIOI..QUM BeCOM, IIpoiiOpL\HOHaJihHhiM 'IHCJIY 

3KCrrepuMeHTaJihHhiX C06hiTHH rrpu KruK,Il,OH 3Hepruu, U 13 pe30HaHCHhiX 

6peiiT-imrHepoacKHx KpuahiX. KpecTuKaMu oTMetieHa cpoHoBaH KpHBan, 

OCTaiDI..QaHCH IIOCJie IIO,IJ,rOHKH ( ee BKJia,IJ, COCTaBJIHeT 88%) . 

Ha rpacpuKe oTMe'leHbi TaK:>Ke rroJio:>KeHUH 3cpcpeKTHBHhiX Mace, rrpu 

KOTOphiX HaMIO,Il,aiDTCH Bhi6poChi, CTaTUCTU'IeCKH He 3Ha'IHMhie B ,Il,aHHOM 

pacrrpe,D,eJieHUU U IIQ3TOMY He BKJIIO'IeHHhie HaMU B rrpoue,D,ypy IIO,Il,rOHKH, 

HO o6cy:>K.D;aeMbie a .D.pymx 3KcnepHMeHTax. Bo3Jie KruK.D.oro 3Ha'leHUH 

MaCChi IIpUBe,IJ,eHhi CChmKH Ha paOOThi, B KOTOphiX Ha6JIJO,IJ,aJIUCh IIHKU IIpU 

6JIH3KHX 3Ha'leHHHX Mace. 

Ha puc.8 IIOKa3aHhi rpacpUKH U3MeHeHHH IIOJIHOH IIIUpHHhi cpyHKL\HU pa3-

peiiieHHH B 38BUCUMOCTU OT 3<1JcpeKTHBHOH MaCChi .D.BYX IIpoTOHOB rrpu TpeX 

3Hat~eHHHX rrepau'IHoro uMrrynhca HeuTpoHoa. llpu .D.aJibHeuiiieM onpe.D.eJieHuu 

UCTUHHhiX IIIUpUH pe30HaHCOB IIIUpHHa cpyHKL\HU pa3peiiieHHH npu ,Il,aHHOM 
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Puc. 8. H3.MeHeHue no;ZHoil wupUHbl ¢YHK/4UU 

pa:JpeweHUJI 8 308UCUMOCTU OT 3HO'IeHUJI 'JfPfPeK

TU8HOU MQCCbl c)eyx npoTOH06 6 peaKijUU np -+ 

-+pp"-: a)- dii.R Pn= 1,43 F3Bjc; 6) d11.R 

P n = 1, 72 F3Bjc; e) d11.R P n = 2,23 F3Bjc. 

3Ha'leHHe MRCGhl Bhi'IHCJl.fiJlaCb Ka:Jt CpeAHee 
u., ntunt.r'LJ' nnu 'll"(lj"\UnnU ~J.I'Pnf'U't.l l' RPr.OM -- -·-r--·- --r-- ---·-......-.--- ---- .. 
nponopUHOH8JlbHblM BKJIMY no liHCJly C0-

6blTHH B AaHHhlH HHTepB8Jl Mace OT 

KIDK.n;OH 3HeprHH. 

Bee cpyHKUHH pa3peWeHHR HMeiOT BHA, 

6JIH3KHH K 6peHT-BHrHepoBCKHM cpop

MaM, H D03TOMY npoue,n;ypa onpeAeJieHWI HCTHHhlX WHpHH TaKaH >Ke, KaK 

B pa3,n;ene 1, T.e. fMCT= faKCM- fpasp. 

B Ta6nHUe 2 cyMMHpooaHhl nonyt~eHHhle AaHHhle. 06o3Ha'leHH.R Te 
>Ke, 'ITO H B Ta6JIHUe 1. 

B) 

BbiBO.lU>I 

B npe,n;craoneHHon pa6oTe npHoe.n;eHhi AOKa3aTeJILCTBa cymeCTBOBaHH.R 

6onLworo tmcna y3KHX AHnpoTOHHhiX pe3oHaHCoB. Hccne,n;ooaH 6onLwou 

AHana30H Mace (oT 1876 ,n;o - 2300 M3B/c 2 ). Pe3oHaHChl cymeCTBYJOT 

BO BCeM 3TOM AHaDa30He. CTaTHCTH'IeCKIUI 3HaliHMOCTb Ha6JIIO,ll;eHHhiX 3cl>cpeK

TOB AOBOJlbHO BhlCOKa, OC06eHHo ecnH y'lecTh DOBTOp.ReMOCTh 3cl>cpeKTOB 

B pa3HhiX 3KCnepHMeHTax H nepeMHO>KHTh COOTBeTCTBYJOIUHe Bepo.RTHOCTH 
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Ta611u14a2 

MR±6M rexp±6r rR=r ex_!)_- r 'l.eS SD p 

7 ! 15 
+1 -s' 

1936± 1 I 2,6-1,5 5,2 1ft ·1 0 

1964±1 7 + 0,5 - 1,0 
+ 0,5 

1,0 - 1,0 3,5 2,0·10-2
' 

1980±1 7:!: ~ + %,5 o.~- .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 1f.t!rs 18 :!: f·~ 3,7 -2 
t I 1,5·10 

2106!1 123~ 2•0 • 1,5 0.0 + 2,0 5,8 9,7·1(l81 

2130±2 1/,0!3,5 2,0 + 3,5 -2,0 4,2 2,3,10
3 

2171 !2 
+5,0 0,8 + 5,0 4,1 

-3 
16,0-3,5 - 0,8 2,2·1 0 

2237!1 180! 
3

'
0 

• 4,0 0.0 + 3,0 5,8 
-7 

9,2 ·10 

2251 :t1 
+2,0 

18,0-1,5 0,0 +2,0 3,3 8,3·10
2 

2270±2 18.0!~$ 0,0 +4,0 3,8 1,1·1<f 

??RF\ ± 9 
-5 

?1n±~n 1 n + 7,n s~ 14 .1n 

1;~;~± 2 1;;.~.~5 1 1:0 .; I ~;I ~·;~I 
ciiy'laHHhiX Bbi6poCOB (HanpHMep, AJI.fl pe30HaHCa C MaCCOH 1935 p = fi. 25x 

x P1,4s; 1, 72; 2,23 = 10-7, KaK cne,n;yeT H3 Ta6JIHU 1 H 2 AaHHOH pa6oThi). 

CyMMapHhiH BKJian TaKHx pe3oHaHCOB B peaKUHJO np -+ pp "- cocrao

JI.ReT npHMepHo 10% npH H3y'leHHhiX 3HeprH.RX. IIIHpHHhl pe3oHaHCOB -no

P.RAKa owH6oK o HX onpe,n;eneHHH. 

TaKHM o6pa30M, MO>KHO ,n;yMaTb, 'ITO Mhl HMeeM ,n;eno C HOBhiM cpH3H

'IeCKHM .RBJleHHeM, npHpo,n;a KOTOporo eme He .RCHa. fHDOTe3a 0 TOM/ e/ , 'ITO 

M8Jlble WHpHHhl TaKHX pe30HaHCOB MO>KHO o6'h.RCHHTb o6pa30BaHHeM Ha 

npoMe>KYTO'IHOH CTii,IJ,HH peaKUHH COCTO.RHH.fl C H30TOnH'IeCKHM CnHHOM 

I = 2, KOTopoe 3aTeM npH noMoiUH y-nepexo,n;oo peanH3yeT y3KHe pe3o

HaHChi B CHCTeMe ABYX npoTOHOB, nO-BH,li;HMOMY, He DOATBep>K,D;aeTC.fl HMeiO

IUHMHC.fl 3KCnepHMeHTaMH 
1201 . C ,n;pyrOH CTOpoHhi, ecnH 6bi 3Ta rHnoTe3a 

H 6Lma cnpaoeAJIHBa, oonpoc npocro nepeMeCTHJIC.R 6bl B ,n;pyrYJO nnocKOCTL, 

a HMeHHo: KaK o6'b.RCHHTL 6onLwoe 'IHCJIO TaKHx pe3oHaHCOB y>Ke B cocro

.RHH.RX C ,n;pymM H30TOnH'IeCKHM CnHHOM? 
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Il03TOMY eCTeCTBeHHO HCKaTb peWeHHe npo6JieMbl B yqeTe UBeTHbiX 
cTeneHeH cao6oAbi, KOTOpbiH Mo:>KeT ,D;aTb H 6onbwoe 'IHCJIO TaKHX cocroa
HHH, H npaBHJIO 3anpeTa Ha HX pacna,D;bl. 

.ABTopbl 6Jiaro,D;apRT A.B.KaH,D;anoaa, n.A.KoH,D;paTIOKa, B.3.KonenHo
BH'Ia, B.n.Jbo6owHI~a 3a none3Hbie o6cy)l(,ll;eHHa. 
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Tpo.RH IO.A. H .np. .Z:U-88-329 
Y3KHe AHnpoToHHhie pe30HaHChi B peaKIU~H np .... pp ,.-

IIpe.ncraaneHhi pacnpe.neneHIDI 3$$eKTHBHhiX Mace ,nayx npo
TOHOB H3 peaKIU~H np -> pprr- npH p n = 1,25; 1,43; 1,72 H 
2,23 r3B/c (scero OKOJIO 19 TbiC. co6biTHH) . MaTepHaJI nonyqeH 
c O.IJ;HOMeTpoBOH BO,D;Opo,nHOH KaMepbi nB3 Olf.HH, o6ny'leHHOH 
MOHOXpoMaTH'IeCKHMH HeHTpoHaMH (~Pn /P n"" 3%) OT CHHXpo
$a30TpOHa nB3. C ,IJ;OCTaTO'IHO BbiCOKOH CTaTHCTH'IeCKOH .IJ;OCTO
BepHOCTbiO o6Hapy:>KeHhl 16 ,IJ;HnpoTOHHbiX pe30HaHCOB C HCTHHHblMH 
lllHpHHaMH nopa.nKa 1 M3B/c2. BKJia,n pe30HaHCOB cocTaBJI.ReT 
OKOJIO 10% npH Ka)I(.IJ;OH 3HeprHH.lfCCJie.IJ;OBaH .IJ;Hana30H 3$$eKTHB
HblX Mace OT 1876 .no - 2?00 M3B/c2. Pe3oHaHCHbie 3$$eKThi 
Cyi.QeCTBYIOT BO BCeM 3TOM .IJ;Hana30He. 

Pa6oTa BhinOJIHeHa B na6opaTOpHH BblCOKHX 3HeprHH OHHH. 

llpenpiDIT 061.eAHHeiDioro IDICTHTyTa IIJlepHWX accne.u;oaaHHii. ,lly6aa 1988 

Troyan Yu.A. et al. 01-88-329 
Narrow Diproton Resonances 
in the Reaction of np .... pprr-

The' effective mass distributions of two protons from the reac
tion np .... PP"- at Pn = 1.25; 1.43, 1,72 and 2.23 GeV/c (about 
19000 events) are presented. The data have been obtained in an 
exposure of the 1m HBC of the High Energy Laboratory, JINR 
to monochromatic neutrons ( ~p nIP n ~ 3~). Sixteen diproton reso
nances with the true width of 1 MeV/c2 are found out using rather 
high statistics. The effective mass range from 1876 to ....., 2300 MeV /c 2 

has been investigated. Resonance effects are present in the whole 
range. 

The investigation has been performed at the Laboratory of 
High Energies, JINR. 
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