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I. BBFJt,EI:OOl 

B cneKTpax S~KTHBHHX Macc n.p - H PP -CRCTeM B HHTepBMe 

E - 1900-2400ASE ~ 06HapyJlteHH O'THOC:HTeJIbHO ySill!e Ill'lill! C llIHPHHOfl 

r - 10-30 MsB 1-15 t KOTopHe aBTOPH HHTeprrpsTKpYIDT RaJ{ Bos6~eHHHe 
~6apHoHHHe COCTORHHR. OCHOBHaR qaCTb 3THX naHHHX TIpenCTaRHeHa B 

Ta6mUl,e I Ii Ha pHC. 1. .apyro~ xapaKTep mIIeeT!Hqx:rpv'laI.nm, 1I000Y'leHHaR 

HS .1IaHHHX qe.30BOro aHa.JIKsa pp-pacceRHHa!I6. TaM npIixO;nRT K BHBO;Dy, 

qTO peSOHaHCH HMelOT ropas,no 60JIbmyro IIlHpHHy, a HX TIJIOTHOCTb HIf)Xe t '<l.eM 

nonyqaeTca B pe~. 

B HeKoTopHX pa60Tax p~ Ill'lKOB HHTepnpeTHpyeTca KaK pOTauHoHHHe 

B036~eHHR )J;H6apBOHoB C olIpe;nMeHHHMH SHa~eHRHMH CnHHa H ~eTHOCTH/I.I5/. 
B STOil: CMSH BOSHHKrulT p~ BOrrpOCOB. ITo~eMY YSRRe COCTORHHR He Ha6

JIIO;naroTca B ynpyroM pp-pacceHHKH, B '<l.aCTHOCTH,B paCCeRHHH nOJIRpK30BaH

HHX ~acTllu7 TSJOKe He RCHO, HMeIDT JIH Y3ID!e Ill!.RR. lla6JIIO;naewe B peaKI:(H

.fIX, 6pelr-mtrBeposcRYll. TO eCT.. peSOHaHCHyro !IJoIJMY • .aMee, IIOJI0J!.9HHe, 

lIIHpHHa :II 'lI!:CJIO pe30HaHCOB OKaSHB8.1OTCa, RaK rrpaBMO, pasfWMH B pa3HHX 

SKClIepHM9HTax, TO eCTb CTPYKTypa cneKTpa SaBHC:HT OT YCJIOBHR 3KcnepB

MeHTa. HaKoHe~. 9CJIH He BH6opo~o 2-4 TIHRa, a BCID COBOKyIIHOCTb HMeD

m;DCCR .1IaHHHX paccMaTpltBaTD RaK cneKTp POTauHOHHHX B036~eHHRt '<l.TO 

KHor,a ~TamTCa .1IeJIaTL H3-sa OTCyTCTBPJI ;npyrofl, 60JIee rrpO;nyKTHBHOI 

an9H I? , TO lIo~eTca TIpaKTH'q,aCKH H9npepHBH09 pacrrpa;neJIeHKe CllHHa 

o "':J ~ 3 ITpK E - 2,0-2,3 'raB, '<l.TO RllJLIieTCR CaMO IIO ce6e 6eccMHOJIeHHHM. 

TaKHM o6paaoM, 9CJIH HCXO~Tb H3 BeCbMa TpKBHaJIbHOH H rrpHBJIe~aR 

MHornx H,lI9H 0 TOM, qTO CYllISCTBynT l!:SOJIHPOBaHHHS ~6apHOHHHe peSOaaH

Cli. TO BH,llHO. 'lTO HM9DllMCR <lKCIISpHMeHTMDlIM RapT:IoIHa He IIO.1lTBSpB,Ita

eT se :II ORaSHBaeTCH 0 STOR TO~ speHHH BeCDMa ITpOTKBOpeqKBofl. 
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P H o. 1. CneKTp ,lI;l'l6apKOHHliX peaOH8HCOB, 06aapy:wteHHlix B pa60Tax/I-I6/. 

B8~~H4 OTKnOH6HKR rro Macce COOTBeTcTByeT mKpKHe ~8HH0

1'0 peaOH8HCa. 
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B ~8HHoft pa60Te ~e~aeTCR nOrrHTKa rrOHRTl> HMeDmR~CR 3KCrrepHMeHTanb

Wifi MaTepHM Ha ~Y1'OH OCHOBe - .\I,lI;ee 0 rrepeKpHB8!OmRXCR .lI)tI6apHOHWiX 

peSOH8Hcax. ~MO B TO,! ,TO TeopHR rrpe~CKaaHBaeT BHCOKYD nnOTHOCTl> 

,lI;l'l6apl'IOHHHX COCTORHKiI: 7 , 06~ pa~tUiHMH CBOitCTB8Mll Cl'IMMeTpHH 

B IJ;BeTHOM, KOOP,ll;l'lHaTHOM, HSOCJ:IRHOBOM, IJ;BeTOCJ:IRHOBOM H T.~. rrpOCT

paHCTBax. TaR, cpe~ee paCCTORHKe Me~ YPOBHRMH, KOTopHe MOryT rrpo

.flBHTl>CR, HaIIpDIep 13 3pI -BOJIHe, COCTaBJI.HeT D ~ 20-30 MaB rrp1!. 

E-2,2-2,9 raB. Taxrur.lKe BWCOKaR nnOTHOCTl> ypoBHeH c~e~eT H lrlS pac

"l8TOB POTaIijlOHHliX cIIeKTpoB B CTPYHHliX MO~e.rurx: .lI)tI6apHOHoB ~THBa»

IIIIIX BCeB03MOlitWie KBapKOBHe ROM6KH8.Iijm Ha KOHUax CTpYHI/1A • Ec~ Y"lecTD 

ypoBH1!. pasHol rrplrlpo,Jl.H, TO MOliteT OKa3aTl>CR, "lTO./) HMeeT rropH,llOK Be

~H B HeCKOJll>KO MaB: ]) ~ 10 MaB. IT03TOMY eMi!: IIOJIHa!l mKpHHa .n;H

6apHOHa r rrpeBHmaeT cpe~ee paCCTORHHe Me~y YPOBHflMH. TaK qTO r/./)~ 
~ 2, TO CJle~eT O~aTl> IIepeKpHBaH1!.R .n;H6apHOHHHX ypOBHeit H KaK CJle~

CTBHe - WKTyamm 3iWJeKTHBWiX ceqeHKLi. B aTOM c~Y"lae Ha6.11JO~eMIle 

oco6eHHocTH cIIeKTpa 6Y~T orrpe~MRTl>CR KOHKpeTHliMH yC~OBHflMH aKcnepH

MeHTa, H B pa3HHX 3KCnepHMeHTax 6YlJ,YT BOSHHKaTl> nHIGf, IIO~OlKeHHe H 

mKpillibl KOTOPWX MOryT 6HTl> paSJIHtUillMH. CaMH IlHIGf IIpH 3TOM He HMeDT 

pesoHaHcBoJl 6pelT-BIilI'BepOBoKolit tPopKH. Ha6.11JO~eMHe lite "crreKTpH" IDIKOB 

6y~ HM8Tl> JIHIIll> HeKOTOpHe 0611111e CTaTll:CTlI:"leCIGfe 3aROHOMepHocTH. ITpa

MepH rro~o6HHX ~TyaIijl:£\: HMe~TCR B Ce"leHHRX H,lleP,Wi7peaKUHfi npH HH3

IGfX 3HepI'WIX, It.lf.VlllHX C Y"lacTHeM COCTaBHOrO ~i'I9 • 

CJle~yeT o~aTD, qTO qmyKTyamm CeqeHHH NN -pacceRHHR 6y~YT 

MaJIbl its-sa 6oJIbmo1'O BKna,na rrpRM01'O (rroTeHUHaJtl>HOro) pacceRHHR. 11 00

060POT, ~TYa.mm MoryT 6HTl> YCMeWi B peaKmmx, r~e cIK>H OT rrpflMliX 

npoI:(eCCOB OKB.llteTCR OTHOCHTe~l>HO MBJIHM. OTMeTHM, qTO BOnpoc 0 CTaTHC

TR"leCKo:£\: rrplrlpo~e .n;H6apHOHWix cneKTpoB YlKe rrO~HHMaJtCR B pa6oTe/20/ B 

OBRSM C HHTeprrpeTaIijleH pesYJIbTaTOB pac"leTa nnOTHOCTH ypoBHel weCTH

KBapKOBwt CHCTeM. ITOITHTKa CTaTHCTHqeCKoil. HHTeprrpeT&I:lHR Ha~aeMHX 

oco6eHHOCTeH RHK.1IJOS1!.BWiX CrreKTpoB KYMY~THBWiX rrpoTOHOB peaKlllm: 

9iA -p x Ha OCHOBe cIK>PManbH01'O CXO~CTBa C WKTY~ CeqeHKit 

B H,llepHHX peaKI:(HRX HH3IGfX aHeprHH 6~a c~e~8Ha B pa60Te 21 • 

HaEe MIl 1!.CCJle~eM XBpaKTep !JmYKTYaIijlH Ce"leHHil. B rrpoI:(eccax C 

yqacTHeM pp-CHCTeMH rrp1!. HMR"lHH B Heit .lI)tI6apHoHHHx peaOH8HCoB. B n.2 

Ilcc~e~eTcR Borrpoc, KaK rrpo.flBltIIH 6w ce6R "H30JIHpoBaHHble" YSKI!e pe

SOH8HCH B ynpyroM pp-pacceRHK1!., B n. 3 - qur1KTY&I:lHH ce"lemm B pp

paCceBlmil.. B n.4 - WKTYaI:(HH ce"leH1!.1 B peaKlJ;lmX rrepeaapH,llIGf. 
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TaOJIHua 	 I 

PeaKUHH J.ir , MaB r , MaB JrHTepaTyp8. 

I 2 	 3 4 

np-pp:7!

~ = 1,2!J-" .5;1138/c 

Ill' ....pp:Ji:+.I-Jl-J{" 

Po" !J~I (38/c 

12. c(:r<; 2pJ X 

fb,= 4" /;0 r3B/c 

2 
0}/e (P,2P)X 

fJ, = 300 r:>/3/c 

1923 :!: I 
1933 :!: I 
1942 -I- I 
1979 + I 
1901 -I- I 
I9II :!: 2 
1959 + 2 
1966 :!: 2 
1959 :!; 2 
1965 :!: 3 

2171 
2025 

1922 ± 1,3 
1940 ± 0,4 
1954 + 5 
2017 ± 1,3 

4,5 ± 2,1 
2,7 ± 1,6 
6,6 ± 5,3 
4,8 ± 2,5 
4,6 ± 4,5 
4,0 ± 3,9 
3,3 ± 2,1 
3,5 ± 3,3 
6,5 ± 2 

n ± 4 

II ± 3,6 
10 ± 4,5 
21 + 20 

5 ± 2 

/1/ 


/2/ 


A ('7i~2p)X 2025 	 5 /3/ 

A,. (p.2p)x 

p,.=I,' r38/(J 

1930 
1960 

/4/ 

t;ZC(;;f;2fJ)X 1926 ± 1,4 II,O ± 1,9 /5/ 
12C(A,2p)X. 1964 ± 3,6 32,4 ± 3,2 
A- p,d,"lIe/2 (J 2026 ± 6,6 31,9 ± 5,2 

f2c ($':Zp) x 1961 ± 2 II + 4 /6/ 
AT=5 r.8/c 2016 + 3 30 ± 14 

2024 + 3 21 ± 15 

ZO~t(;.~,~,,3; 
12c~ :2pJ x 
A (:F; 2p) X 

1920 - 1930 

1966 ± I 
1989 + I 

7 
9 

/7/ 

/8/ 

p(fle, 4p::r-) II. 

P.,.- g,b r38/c 

2036 ± 15 

2126 ± 15 
27 ± 25 
41 ± 38 

/9/ 

4

rrpo~OJlZeHRe TaOJIEuH I 

I 2 	 3 4 

p(4i1e, dpp)rz 2035 ± 15 30 + 23 /10/ 
P." -8,6 (,Blc 2030 ± 20 75 ± 20 

2137 + 15 59 + 20 
2130 + 10 " 
2390 ± 20 60 ± 20 

P( c:l,2p)Jt 2014 ± 10 63 + 28 110/ 
2162 + 10 18 + 26Pd = 3,3 r.J8/c 

d(r.fY.I-}p 2014 4,5 /n/ 

d(r, p) X 2230 40 	 /12/ 

p(d,lp)n. 
Pd. s 3,3 r:lBlc 

2020 + 10 
2130 ± 10 

45 ± 20 
20 ± 10 

/13/ 

2140 + 20 
2030 ± 20 

60 ± 20 
75 + 20 

/13/ 

2390 ± 20 60 ± 20 

PP-dx 2052 	 /14/ 

3He (pd)x 2124 ± 3 25 + 2 /15/ 
p(.3Hed)x 	 2155 


2192 ± 3 25 + 6 

2240 + 3 16 + 3 


pp- paCCeJlHII@ 2170 50 - 100 /16/ 
2220 100 - 150 

2. H3lIliPOBAHHHE 13KHE PE3>HAHCH H pp-PACCEHHHE 

PaCCMOTpHM, KaK oy,neT B8CTH ceOR yrrpyr08 pp-paCceRHRe, eCJlR 
npe,IJ;IIOJIOlll!Tl>, 'l.TO,HaIIpHM8p, HaOJlll,Il;a8M'd8 B pe8.KUHRX 3HefpciJX l<- p(3,d~ 
~a IUlKS pp-K8H8Jl8 C napaM8TpaMH /tt,. = 2240, r = 16 MaB( 3F3 ) 15, 
Mr = 2388, r = 60 (MaB) ( fG~ )/13,15/ ~enCTBHTeJlDHO RBJIRIDTCR ~
OapHOHHHMR peaOHaHCBMR. Orp8HH'l.HMCR paC'l.8TaMH no~oro ynpyroro pp
paCceRHRR: 
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e:r =2:7i>1.!. (2Jd){jR,/2+IRjJI2JRr_ol'l"1-IR't1:r12.+ 11(711. ) (1)
K J' 	 ) I 

R paSHOCTH rrpo~O~HHX Ce'leHHH C aHTHnap~en»HHMK R na~e~HIiMH 

CnHHaMR rrpoTOHOB: 

2:1T J
t.CSL =<'5......- G'_=-~ Re II (2:J+1){RJ-Ru J-l..(RN j- R]t1 ,)+ (2) ... ---"":r j ~ ) 

+42 V J(.j+-o' If'J. 
T 

~ec» CTIHHOBlie naprman:&HIi6 aMnJIHTY~ onpe~enRroTC.II S~aHHeM COOTBeT

CTBYJrulHX t}laS paccemm.II g • Koa@lmJ.ReHToB HeynpyrocTH 7 H napa

MeTpoB CMeIllRBaHHR jJ H !P 

CHHrJIeT: N,=r:JeJ'p(2id.,)-1 ,:1-=O,2,'t_.; (3) 

TpRnJIeT: I?"~ 'bjexp(2 i$JJ)- ( , J" 1, 3, !i... (4) 

. r ----------. . \' {1. it >. H 
R.r;.V=v f:f. - '1- 'hfl exp(2 t o:;) -{ • j = 0:2:4/" (+j ; 

R:J= iP:r Vii'i:- eXp(i(d..+5+ + ¢:1')) 

1-:;.e'lJ-IJ 	• ~;E~+-f,j.+ , 
ITPH HaJIR'lRH peSOHanCa COOTBeTCTBYIO!l\a.II napJ:!H8Jll>HM aM'nJIHTy~a 6y~eT 
COCTO.IIT:& Ra .ll,Byx c~raeMhlx: 

Rot'''' R.,.o .,. RJ(r, 01. c: .T. JJ, J:! f :I. 	 (5) 

::meCb Rotc -naprm~HM aMIIJIHTY,na "nOTeHll;H8JIl>Horo" pacce.IIHH.II, KOTO

pM onpe~eJIReTC.f[ COOTHOmeIDLflMH (3), (4), R",r -peSOHaHCHM ~CTb 

aMnJIHTY~: 

Rd.r := '/.« e2;<fx (1.'XOI. r/(MC( -E - i Tll!.)) , .x", '" 10.. / T, (6) 

r~e H", Ii r .-. COOTBeTCTBeHHO nOJIOlKeHi'Ie H nOJIHaH IIlRpRHa pesOHaHCa, r;..
napIU'lam.HM nmpKH8 ~aHHoro KaH8JI8., x()( :KO~IU'leHT ynpyroCTK", 

E - nOnHM aHepr:lU! B CHCTeMe ueHTpa Macc. Pac'!.eT R.,;.o,Ir,1I.f[ E 2.,. 
3 raB CTaJIKHBa8TCH C HSB8CTHHMH TP~OCTnMH. nOCKOXLKY COBP8W8BBH8 

T80peTH'leCKHe "MeSOHooClMeHHlie" nOTeH!{HaJIH onpe~eJIeHli B o6JracTl'l 

E <62 raB. ITOS'1'OMY B ~am.HeitmeM B Ka'l.eCTBe S'0I. ,fleX ~ K (A 
HaMK HCnOJIbSOBBJIHC» SHa'l.eHH.fl, no~eHHHe B peSYK:&TaTe nnaBHoA arrrrpOK

CHMaIUm ~a.Hll1:lX t}laSOBOro aHaJIRS8 pa60Tli/16/. y~THBBJIl1IC:r, CKHI'JIeTHHe 

1:$ 1 I 4 	 '0 'F. 'H '30 "r- "p :3 9 31" , D1. • 0.. 16 H TpRnJIeTHlie 'i. :lI, 5', 12. r", (), 1?z I II... , 6

naprmam.HIie BOJIHH. 
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Pssyn»TaT~ 	paC~eTOB CBd~TCR K cne~meMY: 

1. BRJllOl{eHHe .ll,Byx YKaSa.HHliX BHllle YSKHX pe SOHaHCOB B COOTBSTCT

BYJrulHe naprmaJIbHlie BOJrHH C X.f 0,15- !!MeHHO TaKHe SHa'leHHe KO*"

iJitrmeHToB ynpyroCTH 06CylI,lIaIOTC.II B JIHTepaType, npaKTl'l~ecIG'I He MOlKeT 

6~T» SaMS'leHO B nOnHOM ynpyrOM paCceRHHR, TaR KaK BOSHHKaIDmHe npH 

STOM H3MeHeHH.II Ce'leHH.II cymecTBsHHO MeHhwe ~OGTHrHYTOA TO'lHOCTR H3M6

PSHH.II. ITpH~Ha - HSKorepSHTHoe cnolKeHHe 6o~woro ~C~ naprmaJIbHIiX 

Ce'leHi'IH B (I). 

2. PaC'leT Il(5L C XcA.'" 0,1-0,15 nO:KaSliBaeT, ~TO BRJllO~eHH6 p6S0

HaHCOB npRBO~T It xapaKTepHWM H BeC»Ma SaM'eTHWM oco6eHHOCTRM B 

npH E <'V' Mr. Hll ~'C. 2 npHBe~SH cooTBeTCTBYltmH.I1 pac~eT R CpaaHSHlitS 

C 3RCnepHMSHTOM" 2 • ECJIH YMSHhIllRT:& KO ~rm€lHThi ynpyroCTR ~o SHa~e
HWI 

X"'" 0,05 • (7) 

TO paC'lSTHlie OC06eHHOCTl'l Ce'leHHA 6y,nyT ~TH B npe~eJIaX !!MS~CR aKC

nepHMeHTanbHhlX OIllR60K H,TaKHM 06paSOM,He 6Y~T SaMeTR~ B pp-pacce

.IIHID{ • 

o 
~ 
~ 

.,.J 
~ 

b-10 
~ 

~20 

2,1 2,2: 2,3 2ft E, n~B. 

P R C. 2. 	 PaC'leT H cpaaHeHHe C 3KCnepHMeHTOM Mh . ITYHKTl'lpHM KpH

BM - pac'leT C xCI( = O. CnnOmHM - .T-o( = 0,1 • PesoHaH

Chi B ~F3 - ( Mr = 2240, r,.. = 16 (MaB)) H fGIj- -( H".. = 
2390, r r = 60 (MaB)) - BOnH8X. 
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3. <l'lUKTYAUmf ~EKTHBl:II:lX cE"IEHH£t 

TIpe~~OEHM Terrepb, ~TO nnOTHOCTb ~6apRoHHHX COCTORHKH BarrHKa 

HacTo~~~/qTO BHllO~TCH yC~OBRH rro~eHHH ~TYauH~ ~KTKBHHX 
1ceqeHRaJ : 

riD »1> A ;if; D , (8) 

r.n;e .D -cpe.n;H~e paccTomme MeJll:.n;y YPOBHRMl1,.:I - sHepreTONecKOe 

paspemeHHe BO l3XO.n;HOM KaRMe. Tor;o;a pesoHaHcHaH qaCTb BMILllll:TY;1Ul rrpe;o;

CT8BXH8TCR B B~e CYMMH: 

R ~i80( 0(d.r='lo,e LiXA { 
A 

I 0( • / )01;... -E-.{ 2 • (9) 

r.n;e X't -rrplt1Be.n;eHHHe rrapl.l;I!.~HHe BMILllll:TY;1Ul peSOHaHCa, KOTopHe BBH

.n;y BX 6o~wQro tmc~a CtmT9.KlTCH HeSaBHC.l!.MHMH H CToxacTH~eClGlMH. &fec

TO (9)~O'HO HCrrO~bSOBaTb ;o;pyroe rrpe.n;CTaaneRHe ~ peSOHaHCHOR aMIT
~~ 23 , EBHO YtmTHBaDmee YHHTapHOCTb S -MaTp~. rrOCKO~KY. 
O.n;HaRO, rrpH STOM KOHeqRBH ~TYa.nl'lOHHM KapTHHa He MeHHeTCH, TO MH 

6y.n;eM HCnO~SOBaTb 6o~ee rrpHBHqRYD Mo.n;e~b (9). 

~OTHOCTb COCTOHHM~ 3aBlt1CHT OT KBaHTOBHX tmce~ rrapqH~HO~ BO~

HH c( = (L ,j ) H aHeprHH Bos6y:E.l\eHRH E. B u;e~OM D YMeHbWMTCR 

o POCTOM E H L • C YBe~'leHHeM "<UI:rr /apl.l;I!.~HHX 8MlJJJll:T~ C 

Rot r -:I 0 WKTYal.l;I!.lt1 C~HO saTyxruoT 19 • TIosTOMY ~ Toro. 'lTo6H 

~yKTYauRH npoEB~ ce6H 3aMeTHHM 06pa30M, Heo6xo,n;HMo pa60TaTb B Ta

KOl!. 3HepreTH'leClwl!. o6JIacTH. l'.n;e OCHOBHOti Brura,n; ;n;aeT He6o~moe "<UIC~O 

rrapqHanLHHX BO~, B KOTOPHX nnOTHOCTb ;IJ;H6apHOHHHx cocTomml!. .n;OCTaTOq

HO BeJmRS. (rl D ~ 2). TaKOR OClJIaCTbJO, rrO-BK.lll!MoMY, ffBJllieTCf{ 06JIaCTb 

E - 2,0 - 2,7 raB. r.n;e MOlltHO o~aTb .n;OCTaTO'lIlLlM ytlST ,lUl6aplr!.OBHHJ: 

COO'foJIHidl: JllDlIl> B .3 p" .f 2 -BoJIHa/I7 ,181. .lI.Jm ;o;pYI'RX IIapD;H~HHx BOJIH B 

~OM 8HepreTH~eCROM'HHTepBMe nnOTHOCTb cocTommM 6y.n;eT eme He.n;oc

TaTO'lHO Be~RS.. 

Ha P.l!c. 3, 4 rrpRBe;o;eHll paC'leTU crt~1 H ,d()L C pe30HaHCBMH B 3Pq,2,_ 

BOJIHax. AMnJm:TY;1Ul xf B (9) 'X)..~ j~ e.)(p(i ¢;:') BH6HP8JIlI:Cb cTd

xacTONeCKHMK C r~ f O:!f ¢:~ 2(JT • MaKCHManLH8..H "yrrpyroCTb"CCal H 

X at • HCXOM RS (7). 6pM.a.Cb paBHoA 

~H6 HS PRC. 3, i eCTb COOTB6TCTBeHHO pa3HOCTR
J. d

~tot :::: 6:!t -0tot(X", AL .:::: ~G£.(X",J - L\u/x.. =0), 

KOTOpLle WIJt!OCTpHPYJOT 86c~IOTHYKl Be~'ll!Hy ~TYa.nl'lH. PHCYHKl'I: I-Ill 

cooTBeTcTBYJOT pa3Hh!!-1l Ha60PaM CJlY'l8RHHX 'll!C6JI I J;:', ¢:- J. 
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J 
,orctJ NO .4 Ct,t. ME (il,t. > j /II? ,~~J 

-s()
Sr -'-~-- -5 - V·.. 5r- '"""'" . ~~---~ 

-15' • • D- - - - - ~- - I 

_~ 
sl V i-j~~-s . • 5

-~-- -15 " 0 -~-- IT 

~~lF,-lV l~+
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P :Ii C • 3. ~TYal.l;I!.H CeqeHHH C peSOHaHCBMH B 3 Po f 2 -B0.1IH8X, r == 51) MsB 

Xo{ = 0,05, lJ = 15 MsB. ., 
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-s -.f20 
, ! I I 

21 2,3 25 2.1 ZJ 2S 2.1 2.3 H 

of--~--II 

a~-~--jIT 

ol--~-~Iilll 

2.1 23 2.5 

E,r.a 

P :II C. 4. ~TYauRH ce~eHHM C peSOHaHCa!\Illi B .3 Po,a-BOJIHax • 

r = 20 MaB, Xo( = 0.05. .D 15 MllB. 

OoHOB8..H qaCTb rrapIJ;H~HHX aMnnlr!.Ty;n; R01 0 6HJIa paCC'illTaH8, KaR H 


B n.2,no ~pMYnaM (3),(4) C HCrrO~SOBaHHeM qa3, ROa¢qMIJ;HeHTOB Heyrrpy


l'OCTH H rrapaMeTpoB cMeum~, HS llJIElBHOH B.IIIIpORC¥JM.aIJ;Im ;D;aHHHX qaSOBO

ro aHaiKsa pp-pacceflHH~I6. 
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PaC'leTN nORaStmaIQT, 'lTO q.n:YR'rya.mn'l ITpO.flll.lIfIm.'CSI B BH,Il;e HeOOJrbIIm:X OCO

OeHHOCTea B Ce'lemUIX Ha qnHe CHJIDHOro "nOTeHUHaJIl>Horo" pacce.liIDUl. 

~e~eCSI SKCnepEMeHTaJIl>HHe ~aHHNe He n03BonRDT nOKaO~enaT~ O~O 

3Ha'lHHX BhlBO~OB 0 BKJIa,ll;e ~TYSJ.Uti. TeM He MeHee YJKe ceitqac MOlltHO 

KOHCTaTBpoBB.T~ CJIe.I\YDllee: 

I. B rrpHHURne npe~oKoxeHHe 0 ~TY~OHHO~ RapTHHe He rrpOTR

Bqpe'lJrT sKclIepEMeHTY. 

2. JIyqme Bcero cooTBeTcTBYJOT HMemtBll!Yca: SKCnepKttfeHTY KpRBNe, 

paCC'lJrTaHHNe C £: 0,05 nOKHo:li nmpKHO:R .lUIOapRoHHNX pe30HaHCOB X ot 
r ~ 20 MaE. 

3. i])JIyKTY~OHHNe ocoOeHHOCTJI[ - ~.K B C9'leHHSIX HMelOT npHMepHO 

TaKylO xe 3HepreTR'l.ecKYJO nm:plmy (r ...... 15+20 MsB), KaK H HaOJIlO,IUletlme 

yaRRe lIHKK B CrreKTpax ~KTHBHHX Mace p~a pe~~. 

4. )l.n:.R. OOJIee 0~03Ha'lHHX BhlBO,nOB 0 xapaRTepe ~TY8l.tltit Heo6xo

.IUIMN rrpe~3HOHHNe H3MepeHHH KaK yrrpyrHX, TaR H nOJIHpH3~OHHHX ce'l.e

HHti, rrpOBe~eHHHe C M8JlllM merOM no SHeprHH. 

4. UlKTYAUIDi CElOOIHR IlEPE3AP8,lI.KH 

B Ra'leCTBB KOHKpeTHoro npHMepa paCCMOTpHM rrpouecc TL p -(pp) x - . 
8KCnepHMeHTaJIl>HO 8Ta peaxuaa HCCJIe~OBB.naC~ B pa6oTax/I /, r~e B cneK

TPax 8qqJeKTRBHHX Macc pp-CHCTew 06HaPYEeHH ocOOeHHOCTB, ltOTOpNe HH

TeprrpeTHpOB8JIRC~ aBTOPaMH KaK YSKKe .lUI6apHoHHHa COCTO.liIDUl poTSUROHHO

ro THlIa. MCCJIe.nyeM B03MOlKHOCTL CTaTBCTifIl.eCKOa HHTeprrpeTa.I.Um 3Tn ~aH

HHX • .ll.1I.rr 3TOro IIOKaJlteM, 'l.TO B Ce'l.eHHH peB.Kll;lm, Hap~ C Ce'leHHeM 

"rrpRMHX" qnHOBWC rrpOll,eCCOB dOd.. ,MOllteT B03HHRaTL CJIaraeMOe dcsr 
~TY~OHHoro THlIa, TaK 'lTO nOJIHoe BI:lP8lIl.eHHe HMaeT BH,Il; 

(10)do= d6d + dCfr . 

PaCCMOTpHM BHa'l.aKe B030ylll.,neHHe H30JIHpDBaHHOro peSOHaHCa. CooTBeTcTBY

lWlee Ce'l.eHHe dcr,J0 CBSI3aHO C Hr,aPHaHTHOa aMIlJIHTY~O:R' 7f/f) H 4830
BlAf 06'beMOM 1lJ CooTHoweHKeM/24 : 

dfj/f) " M JI (1)" 7. A 
elH : ~/l,,(~) 1iJ (<i. M,trn; 11; ,I,,) I ~3 (~, /<II) dq, dt,; , (II) 

r,na H, ~ - COOTBeTCTBeHHO HHBaPHSHTHaH Macca H HMlIyJrbC OTHOCHTanD-

HOro ,nBDeHKSI HYKKOHOB PP- CHCTew: ICC/ Z: /tI2 _ J.I~Z , 110 -Macca HyK-

JIOHa; 

10 

ir -KBa,npaT 'lewpeXMepHoro, nepe~aHHoro HMlIYJIl>ca: ,tJi= - (Po-PrJ 2 

5 = {Pop -+- Pon J2 ; Pcp J p.." -Ha~HHe 4-HMIIYJrbCN ITpOTOHa H HetiTpoHa, 

P". - 4-HMIIYJrbC IT.KOHa, .J;, (:i) -Ha'laJIl>HHn nOTOR, Vi,! -Ha'laJIl>HHe 

R KOHe'Ullie CIT.KHOBNe COCTOIDmSI ( vp , ',)1/. ; ~ '" j.L v ) ; t 

m (itt) :.l ( z Z 2) ( 11.1. 2 )"I"Z
1'\3 ~~ = -f6H:1. A(H,H..,Ho fA 5) ",Ho) , (I2) 

A (X/kl.) == (X-:l- Z.)'2 - 4$11: . 

BoJIHOBM !lJj'HKl.I.lIR BHYTpeHHaro ,lUlRllt9HIDI HeCTa6RJIl>HOH ITpOMelKYTO'l.HOH 

pp-CRCTew 
,It- It '" 

rp~1}1J =. L (t'1iVl./S'1r)(SMsLI.fL/IM) If 7L({)(r) t;.../9-) '(1/ (r) I vl/t >, (13) 
'1 H(q.) /.. /.. 

r~e If;{~)/(~ / -p~aJl'bHaH BOJIHOBaH !lJYHKUafl, RMeeT pe30~cono~o6Hoe 
nOBB,neHHe 25 : 

(.f) 
n(f) 01t.

",IL(1) (r) '" a SW)(M). (j n(r) ,a (1) == Mr - H i. r /2 ( 14) .1'('1) 9 

a ;p JL(r) -llKaBHM!lJj'HKl.I.lIR M , Mr -nOKO:lKeHHe pe30HaHCa. 

CooTHomeHKSI (13) R (14) n03BO~ BH,nenHTl> nOJIlOCHYIO 3aBRCRMOCTl> 

OT M Tijl):B 

7.;.7)=I. n~L/S) aJ
l(1JfH) '?rt(t;-fS) 'r;.J1/~) , (15) 

r~e 0 -Ha6op KBaHTOBWC '!.RCM \Ji,;' HL ; r(~L,(:i)- TeH30p. KOTOPIiH 

eCTl> cyMMa rrpoR3B6~eHKl!: KO~UReHToB K.lIe6J1Ja-rO~oHa. FAf 
) -MaTpR'l-

HH~ aJIeMeHT, cBa3~ ~ypl>e-06pas WHK!l;HH IP ~J.(r-) R aMIlJIHTY~Y 
np - pp'll- -nponacca - l;.J : 

to J d~ A - "V:TL ~ .A

~L (t~) = (Z'J/)3 f;/Vi'J) ;x;t-:x) II' (~) '{HI. (~) • (I6) 

).l,rur rrpOCTOTN 3~eCl> oy~eM rrpeHeOperaTl> 3aBRCHMOCTl>1O &/f) OT M. KaK 

3Ha'lHTeJThHO 60JIee Ma60ti B CPaBH6HHH C 3aBRCHMOCTl>1O a :TL(.fJOI) B (15). 

06JIaCTl> RHTerpRpoBSHRSI no d t:r B (II) OrpaHH'l.eHa 3HalJ.eHRflMR 

t i = N,,2.-;.7. (M~-H2) 7- X.'I.(~.H,,: H./ ) J!2.(S,H;O)) 
2. Z 

H SIBJISIeTCa ~OCTaTO'l.HO Y3ROl!: (3~ec~ R ~aKee, Y'lJrTIiBM M7j'Z..cL Ho J H, .J , 
nOJIaraeM m;s2= oj. Mcno.u.aya TeopeMY 0 Cpe,nHaM B (II) MOlKHO BH,naJmT~ 
pe30HaHCHYlO 3aBRCHMOCTl> OT M 

d "" (1) 
_V_I" __1 _ I :JL (0 12 )
d H' - 1f:4{$) A (M) lUM (I?) 
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r,n;e R (M) -SqxpeKTHBHHit ;!aSOBhlil: o Ci'hOM : 

1UN)= IT (5-H2.) >/1011.;' 4101; , 

8 aMITJillTY.n:H AJL (1) onpe,n;eJUOOTCR COOTHOllleHIDlMH: 

A 7L U)(M)-: rA1 
)·B7J.(Ij 

H,.,-/1-ir/2 BJL(f)=2... r(J,L/S) Fj~1)(t:rr;). 
0' 

(I8) 

(19) 

R cJIY'lae 60JIhlllOro 'U!CJIa nepeKphlBaJ<)I.UHXCR peSOHaHCOB tfx:>pMyJIa (17) ec

TeCTBeHHll:M 06pa;30M 0606maeTcR: 

drs,., _ -I JL 2 
d M - 4- J;f:U I A,.. (M) J R. (N) • 

r,n;e 

~/Afl=L 
r l ).1..71_).1- irl2. (21) 

Yi~ -"napIJ;HaJII>Hlle" aMITJillTY.n:H. KOTOpHe cO,n;SpXaT HHtfx:>pil81nm 0 npo

neoce nspesaPH.n:KH. 06pasoBaHKH H pacna.n:e ,n;HOapHOHa. IIpH CRJIhHOM nepe

KpliBaHHH ypoBHett MOlltHO C"lHTaTI> S'l'lI. BMILIlliTY.n;ll CTOXaCTH'lSCKKM:H. ~pq_ 

Jni (20), (21). no.n;yqeHlllie ,lJ)IR KOHKpSTHOfl: peB..I<:.I:tWl,14MeIlT B TO lKS apElWl 

,n;OCTaTO~O 06~ BH.n; n MoryT HOnOJIhSOBaTI>CR ,lJ)IR aHaJIHsa .n:pyr.ax nponec

COB C po~eHHeM HeCTaCiRJII>HllX .n;HOapHOHOB. OT~e 6yneT COCTORTI> JIHillh 

B TOM. 'IlTO <PHSH'leCKRH OMHC.n BMILIlliTY,n; !I/S B paSHllX CJI'Y'l8.fl:X 6y,n;eT 

paSHllM H naMeHl'ITC!'I nOBe,n;eHHS KHHeMaTH'IleCKOI'O MHOJmTeJIR ''!l. (M). 

McnoJIhsy!'I COOTHOllleHH~ (20),(2I),MolltHO C,n;SJIaTI> onps,n;eJIeHHllS npe,n;

CKaSaHHf.!, xapaKTepHlle .ttJlfI CTaTHCTH'lSCKoti TeopHH. PacCMOT'pmII B Ka'lleCT

Be npHMepa O,ll;HO HS HHX - pacnpe,n;eJIeRHe ce'lsmdl. npH'lSM ns-sa q&<TO

pa ~(M) B (20) y,n;oOHee paccMoTpeTI> pacnpe,n;e.neHHe OTHOmsHl'IA: 

wr "" (cI!S,Id#)/'l((N). IIoCKO.nI>RY.!Ii RBJUOOTC!'I KOMIlJISKCHHMH 'lliCJI8MH, TO 

paonpe,n;eJIeHl'Ie oe'lleHl'IA P( t ). r,n;e t! = Wr/UJ; • B npe.n;eJIe r/D;>7 I 
.fiBJl:HeTCR .12 

-pacnpe,n;e.neHl'IeM C 21t -CTeneHllMK c:ao60.n;ll: P( i! )=Pn. (i: ), 
r,n;e n. -'\lHCJIO KaHa.nOB. TO eCTI> 'U!CJIO napl1;Ha.nI>HllX BOJIH. Ere BHp8ltSHl'Ie 
HMeST CJIs.n;YDlUfJ!: BH.n;: 

n- f I'1ta)= fL (n..i.) In... exp(- n.z). (22) 

Ha pRC. 5 npRBe,n;sHll pacnpe,n;9JIeHl'In Pit ( i!: ) .n;:IUl CJIy'laR., Kor~a It. HaMe

MeTCH 0'1' I ~o 4. ThcTOrpaMMa Ha pHC. 5. npoBs,n;eHHM Cl1JIOIllHOn Jll!Hl'Iefl:, 

eCTL pacnpe,n;SJIeHHS P( ~ sKcn.), r,n;s l31<(,I1,:::: ((d:5/dU)!JKCfl_ (r:J:J/d~);>O'/1«(H), 

12 

P H C. 

0,5 1,0 ~,5 2,0 
5. Pacnpe.neJIeHHe P(E), '%"'" W/JJ • KpMBhle C It 1,2,3,4

COOTBeTCTBeHHO .12 
-paCnpe,n;eJIeHHe PI'! (l ),l\JI1'!: Zit

CTeneHeit CBOOO.n;ll. CnJIOBlHM rlICTOrpBMMa.. P( 2. SKCn.). 

IIYHKTIip- pacnpe,n;eJIeHHe P ( l SKCn.) C R (M) = 1. 

CS'lSHl'IR ( do / d /of )aRcn.. (d;cr- / d. M )tfx:>H -BSRTH HS pa60T/1/. Ec-

Jll!, RaK H B nps.IOlJl3llIeM pasp;e.ne O'lliTaTI>, 'IlTO pe SOHaHOH ,n;allT BK.na.n: 

B 3p0 I 2 -BOJIHll, TO TeOpSTlr'lleCKott KpHBott 6y,n;ST P3 ( ~ ). O,n;HaKO 06

JIaCTI> H3MSHeHl'IH M B/I/ M ~I.87 .. 2,0 rsR C,Il;BHHYTa B o6JIaCTI> 

MeHi>IImX SHa'leHHH, n03TOMY It MOlKeT oJ:tasaTI>CR MeHi>llie. J£yqrne Bcero SRC

nep:ilMeHTY cooTBeTcTByeT It 2. O.n;H8.KO p;eJIaTI> OKOH'laTSJIhHlle BhlBO,n;H 

np~eBPeMeHHO. TaR K8.K CTaTHCTRRa nORa e~e CJIHlliKOM MaJIa. TeM He Me

Hee Bn.n;HO, ~TO DPe~o.nOlKeHHS 0 OTaTHCTH~SOKO~ rrpnpo,n;s ,n;g6apHOHHUX 

PSSOHaHCOB He npoTHBOpe'Ul:T 3KCUSpHMeHTY. PHO« 5 HJIJIIOCTPHPyeT TaIOKe 

Hs06xo,lJ;lll400TI> Y'lsTa KHHeM8TH'leCROrO ifJaKTopa 1? (M) npH pac'leTe P(2 ). 

06paTHM BHHMaHHe Ha TO. 'lTO B npHBe,n;eHHOM s,n;eCL npRMSpS SRcns

PlIMSHTBJIl>HO Ha6.nKl,ll;aeMOe 'lliOJIO nHKOB 11- 4 (npH Po 1,257 raR/o) Ha 

y.HTepBMs Ha6JIKl,ll;eIDm <11 E ..... 130 MaR ,n;aeT B03MOJKHOCTI> rpy60 O~eHl'ITI> 

mupzHY ,n;n6apHoHHore pSSOHaHca, SCJIH HCnOJII>SOBaTL HSBSCTHoe COOTHome

Hl'Ie (nOJIY'leHHos. npaa.n:a, ,lJ)IR O.n;HORaHMI>HOrO CJIy-qrur /19/: 

r", 0,55.1l E/v. (23) 

OTCKl,ll;a no~eTcn 3Ha'llSHHe r",1B MaE, ~TO cooTBeTCTByeT SHa'lleHH~ 

r ~ 20 MaR, nOJIY'l9HHoMY rrpR aHa.1IHSS ~.YKTyalUdi B pp-paCCSRHliIlI.. 

rrOC.n9~S Rcc.ne,n;OBaHHR B aTOM HaITpaaneHHH ~OJIEHH BKJIBl~aTI> 60

JIee To~e H3MepeHl'IR pacnps~e.ne~, KOpP~OHBliX ~YHKl1;Hn H .n:pYrRX 

OTaTHOTR'l9CKRX xapaKTepHCTHK crreKTpoB. 
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5. 	 3A.KIllmIn:lE 

HTaK, rrpoBe~eHHHH SHanKS nOKaS8n, ~TO HMe~eOH 3KOITepHMSHTanD
HHa ~e KaK no pp-paooeHHHD, TaR 1'1 no pe~RM He rrpoTHBope~aT 
~ee 0 o~eOTBOBaHRH nepeKp~XOH ~6apHOHHHX peSOHaHOOB, ~TO 

npHBO~T K qmyKTY8.UKOHHOH KapTHlie OOOTBe'fO'l'By:DWIX oe~eHlrtl. BoJIes 1'.'0
ro, paOITpe,ll9JIe1Gfe Oe'leHHH B peaKIij!JiX nepesap.s:r.nrol Ka"ll.eOTBeHHO IIO,llTl!lepllt
~aeT 3TO npe~OJIOEeHHe. ~ ,IlaJIAHeimHx Hoana.lloBSHBI npe,llO'l'aBXKa'l'~ 
BaJI.HYM: 

I. TIpoBe~eHHe OTaTHOTH"ll.eoKOro ~sa oe"ll.eHlrtl .lIPyrKX ~eaKUHH 0 
Bos6~eHHeM ~6apHoHoB 0 HSOTOITH'leO~ OITRROM I = 0,1, B TOM "ll.H9
JIe paO"ll.eT KOPPeJIflUHOHHHX ~~. 

2. 	HCOJIe~OBaHHe npHPO~ ~6apHoHOB co OTPaHHOOT~D/26~ 
3. TeopeTn"ll.ecKHM 0600HOBaHHeM Ha KBapKOBoM ypoBHe paoOMoTpemloft 

s,Ilec~ ~eH ~OJI$HO OTaTh ITOOJIe~OBaT~Hoe OITHOaHHe OBoloTB ~yxHyRJIOH
HHX OHCTeM B YOJIOBKffX OHJIDHoA OBHSR 0 nepeKp~oH ~6apHOHHHMR 
OOOTOHHHHMH. TaKax TeopHH HBHJIao~ 6H oymeoTB9HHHM rrpo~BRX6HHeM ITO 
CpaBHeHHD 0 HMe~OH ~HOMeHOJIO~eCRHMH ITO~O~8MH. 

ABTOPH 6JIaro~apHH A.YMHHKoBY sa nOMO~ B rrpoBe~eHHH "ll.HOJIemIHX 
paC'leTOB H MHoro"ll.HCJIeHHHe o6c~eHHH. 
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HET nH fiPOBEnOB 8 BAWEA BHBnHOTEKE? 
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B~aHCKHH H.H., llyKbHHOB B.K., THTOB A.M. 
0 CTaTHCTH'IeCKOH npHpoge gHOapHOHHbiX 
pe30HaHCOB 

P2-87-118 

IloKa3aHo, 'ITO ecnH AH6apHOHHbie pe30HaHCbi nepeKpbiBaiOT
CH H HMeiOT cpaBHHTenbHO oonbmyiO mHPHHY H llnOTHOCTb, TO 
3TO npHBOAHT K llOHBneHHIO <lJnYKTya~OHHblX llHKOB B Ce'leHHHX 
COOTBeTCTByiOll~X npo~eCCOB, rge cy~eCTBeHHyiO ponb HrpaiOT 
HyKnoH-HyKnoHHbie KaHanbi. HMeiO~ecH 3KCnepHMeHTanbHbie gaH 
Hble He npOTHBOpetlaT TaKOMY npegcTaBneHHIO . 

PaooTa BbinOnHeHa B naoopaTOPHH TeopeTH'IeCKOH <l!H3HKH 
OIDIH. 
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Bazhanskij I.I., Lukyanov V.K., Titov A.I. 
On a Statistical Nature of Dibaryon 
Resonances 
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It is shown that in the case when dibaryon resonances 
are overlapped and have a comparatively large width and 
density, there appear fluctuation peaks in the cross 
sections of the corresponding processes where nucleon
nucleon channels are important. The available experimen
tal data do not contradict the above assumption. 

The investigation has been performed at the Laborato
ry of Theoretical Physics, JINR. 
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