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BBE,UEHI1E 

B nORBHBlllHXCR B nOC1IeAHee BpeMR pa60TaX /1, 2/ BblABHraeTOH 

rrpennonoaceaae O cyuiecraoaaaaa OTHOCHTe1lbHO Y3KHX ,nH6apHOHHblX pe
30HaHCOB C H30TOnHQec'KHM cnHHOM T === 2 B paáoae nopora pO:>K,neHHR nMOHa. 

Hapany C 3THM cymeCTBYIOT, nO-BHnHMOMY /2- 4~ H npyrae Y3KHe pe30HaH

Cbl HHJKe nopora 06pa30BaHHR nHOHOB, H ranoreaa T = 2 .z;I.1IH HHX ae Mo»<eT 

6bITb H·CKJUOlleHa. 

ç npyroã CTOpOHbI, HMeeTCR aarepecaaa rHnOT!3a, xacaioutaaca ,cymecT

BOB8.HHf.I noaoro õapaoaaoro COCTORHHR C J =1/2 ,T =3/2 H MaCCOH HH:>Ke 

nopora pO:>K,U.eHHR nMOHa /3/. 3TOT HOBblM "HYK1IOH" * - R -sacraua (pene
nOH) C MaCCOH -1025 M3B rrpencxaasmaerca no HOBOM MaCCOBOH Q:>0PMY

1Ie ,nJIR õapaonoa, a TaK'Ke MR naõapaoaoa. 
B1IH3KaR: ranoreaa o cymeCTBOBaHHH aoaoro õapaonaoro COCTORHHR 

B MY1lbTHnneTe I (1475) 06cY:>K,naeTcR B paõore /5/. COCTQRHHe oaomaer
CR cTa6H1IbHbIM OTHOCHTe1lbHO CHJlbHhIX B3aHMo,neHCTBHH H HMeeT Maccy 

OK01l0 1100,M3B. 

,UH6apHOHbl C T = 2 M R-qaCTHua C TaI(HMH MaccaMH ,n01l:>KHbl 6bITb 

cTa6H1IbHbI OTHOClne1lbHO cansaoro B3aHMo,neHcTBHR. n03TOMY H8H601lee 

"nonyrrapasre" nHKH ManOH MaCChI B PP -HHBapHa.HTHOH Macce, IDlTepnpe

THpyeMble KaK naõapaoasr (B (1905), B (1935) H B (1965)), ,n01l'KHbI 

6b1Tb cTa6H1IbHbIMH, eC1IH T = 2 H R-tlaCTHua T~K'Ke cTa6H1IbHa (m R< m1T+ m N)' 
EC1IH R-lJaCTHua cyutecrayer, TO nopor COCTORHHH NR yS=: 1965 M3B, H ec

TeCTBeHHaR rHnOTe3Q 3aKJUOtIaeTCH B TOM, lJT06bl paCCMaTpHBaTb HH:>KHMe 

cTa6H1IbHbIe ,nH6apHOHbI KaK B03MO»<Hble NR-cBR3aHHble COCTORHIDI (neãrpo
HonOA06HbIe CTPYKTYPbl) /41 , li rorna snaseaae T= 2 ,nJIH 3THX COCTOHHMH 

He õyner saramcoã. 
HH:>Ke nopora 1TNN naõapaousr C T =2 6y,nYT HMeTb T01lbKO 3J1eIHpOMar

HHTHbIe H1IH cnaõsre MO,nbl pacnanoa. B03MO:>KHble cnaõsre MOAM pacnana 

MR B +++,B- , R++ li R- 6YAYT c1Ie,nYI<?llJ;HMM: 

B+++ + -. pp.e v, 

B- -. nn e- v , 

* /4/B paõore yxasueaercs, sro ÓaHlIaJI 'laCTU14a uueer seanoe epeus JJCU3HU 
U3-3a pacnaàa no J.IIeKrpoMaZ1lumoMY KaHIJJfY -10 -20 c (n03TOMY oua U ue uoena 
lIa61110c}aTbCJI npu nOUCKe all7UlIYKIIOIl0a). a lIeKoTO/',.QJ1 c}OAR ux uoxet pacnaãatscn 

:aóblM oõpasou co .peMfllfM X"'"" ,0-8 ·10 -,~' c BC - r 

++ + ... 
R --+ pe v, 

R- --+ ne-v. 

,UH6apHOHHble pesoaaacsr MorYT TaK)Ke HMeTb R-KaHan nrra pacnana, na
npar-rep: 

B +++ --+ R++ p, 

B - --+ R-n. 

TaKHM 06pa30M, napany c 06bltIHblMH peaKUHHMH /6. 7, / 

TT + + 4H e ~ TT + 4p 15: 

H 

3n / 6 1 
tr + 3 H e ..... TT++ 

B03MO)KHbl TaK:>Ke peaKIJ;1111 c SK1I104eHHeM B- 11 R-4aCTHU, KaK, nanpaxrep: 

-+TT 
+ t- 3 H e R ++ + 2p + tt 

I1JII1 

TT + + 3 He ..... B+++ 
f- P + tt 

Cyurecraoaaane 3TI1X 4acTHU 6y,neT TaK)Ke paapeura'rs ,nSOVfHYIO nepeaa
pH,nKY na ,nethpoHe C.OCEXO) npa 3Heprl1HX HH)Ke nopora pO)K,[leHHH Me

30Ha: 

TT + d -+ TT- B ....H- 111111 TT + d -+ TT - R ++ p • 

TT - d -+ »: B- 111111 TT - d -+ TT -+- R- n . 

B paõore 
/4/ 

ynOMI1HanOCb, lITO B03MO)KHO cyurecraoaanae MY1lbTH

rrrrera c R-lIaCTHuel1:, nonycxaroureü noaaneaae peaKUl111 rana rr- + p => R-rr ~ 
~ 

06HapY)KeHHe KOTOpOI1: fiyner 0,nH03Ha4Ho YKa3bIBaTb na CYIlleCTBosaHHe 

I1MeHHO HOBblX 4aCTHIJ; c nOJIYUeJlblM cnHHOM, a ae ,n116apHOHHbIX COCTOHHHI1: 

c ue1lblM cnHHOM. 

JU1EAP110HbI 11 PEHEJIOHhI 
'" 
I1MeloTcH rnsa B03MO:>KHbIX 061>HCHeHHf.I pe30HaHCOB c ManOH MaCCOH 

H T = 2 s xaaane rrd: 1IH60 P0:>K,naIOTCH naõapaonsr - B (pHC. 1), JIH60 

O,nHH04HbIH HYK1I0H B036Y)K,naeTcH no R -lIaCTHUbl (c T = 3/2) (pHC. 2). 
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C TeM JKe caMblM qMCJIOM N ( T. 8 ~ zraaaewrsrr-r ypaaneaaewr (1'). I1cnOJIh3YH 

3TY MaCCOBYlO cPOPMYJlY, Mbl HaXO,ll;MM ciIe;iYlOI.I.J.Me B03MOJKHble 3HaqeHMH 

Puc. 1 Puc.2 !{;J 8 2 (19 05 ) T = 1 J = 1 

KBaHTOBblX qMCeJI ,ll;JIH ,ll;M6apMOHoB c MaJIOM vraccoã: 

B paõore /3/ asraenena MaCCOBaH cPopMYJIa B npezmorroaceaaa, qTO A 8 2 (1035) T = O J = 2 
6apMOH CO,ll;epJKMT anpoansrã 6JI06 MJIM 6JI06 rcaaprcoaoro MOpH c KBaH 8 2 (1965) T = 1 J = 2 T = 2 J = 1 
TOBblMM qMCJIaMM T = 8 = O, KOTOpblM B3àMMO,ll;eHcTByeT c BaJIeHTHblMM 8 2 (2015 ) T == O J = 3 T=2 J = 2 
KBapKaMM c nOJIHblM cnMHOM 1/2 MJIM 3/2, npn 3TOM 3HeprMH B036YJK,ll;eHMH 8 2(204S) -T == 1 J == 3 
(B036YJK,ll;eHMe apor-rara) õyzter paaaa YHMBepCaJIhHoMY K03cPcPMIJ;MeHTya. 

Hrarc, ,lVIH cTa6MJIhHblX õapaoaoa MaCCOBaH cPopMYJIa zraerca asrpazce ,UM6apMOHHbIMM KaH,AM,ll;aTaMM c T == 2 HBJIHlOTCH qaCTMIJ;bl 8 (1965) M 

HMeM 8 (2015). ,UnH, Toro qT06bl 3KcnepMMeHTaJIhHO npoaepars CYI.I.J.eCTBOBaHMe 

3TMX COCTOHHMH c T = 2, MOJKHO MCCJIe,ll;OBaTb ,ll;BOHHYlO rrepeaaparncy nMO

M B 
1 

a (N - No) + E o • (1) HOB na neürepan. Ilpocreãurar-ra peaKIJ;MHMM 6Y,ll;YT 

r,ll;e 
17+ d ... 17- 8 ~++ ( 1965 ) • 

N = 
7 + 6 T - 358 

11 + 2T - 38 
(T  M30cnMH, S  crpaaaocrs) , 

(1/) 

17  d ... 17 + 8"2 ( 1965 ) . 

3TM peaKIJ;MM MorYT õsrn. asyueasr 3KCKJI103MBHO nYTeM npocroro nerex
+

TMpoBaHMH MOH03HepreTMqeCKMX TT  -Me30HOB rrpn onpeneneaasrx yrrrax 

• 

No = 0,636, Eo = 90S M3B, a = SO -7- S5 M3B. 

Macconaa cPopMYJIa /3/ ,ll;JIH JIerKMX 

,ll;JIH ,ll;M6apMOHOB MMelOT CJIe,ll;YlOI..IJ;MH nan: 
Me30HOB ( 17 M K) M cPopMYJIa 

pacceanaa 17± -Me30HOB na ,ll;eHTepMM. Iloporoaaa 3HeprMH 3TMX peaKIJ;IÍH. 

COCTaBJIHeT T 17 == 97 M3B. 3KcnepMMeHT ,ll;OJIJKeH õsrrs BbInOJlHeH B aaepre
TMqeCKOM MHTepBaJIe T17 = 97 -7 157 M3B (T17 =157 M3B - 3TO nopor I(JIH 

pOJK,ll;eHMH naoaa B peaKIJ;MM 17 d -+ 1717 NN) . 

MM 2a (N - No), (2) 'I'erreps 
TaKJKe nepea 

cnenyer OTMeTMTh, qTO asnneyxaaaansie peaKIJ;MM MorYT M,ll;TM 

poxcnenne TOJIhKO R -qaCTMIJ; M 6Y,ll;YT MMeTb TOT JKe caMblH no

M B 
2 = 

a 
2(N - No) + Mo' (3) por, TO ecrs 17+ d -} R ++p 17-M 17-d ... R- n 17 + • 

Il03ToMY eCJIH ,ll;BOHHaH nepeaaparnca ilMOHOB na ,ll;eHTepMM cYl..IJ;eCTBY

Msr aareprrperapyevr "qaCTMIJ;Y" Mo = 90S M3B KaK "anpoaasrã 6JI06"  er, TO 3Ta peaKIJ;MH CBH3aHa c CYl..IJ;eCTBOBaHMeM JIM60 ,ll;M6apMoHOB c T = 2, 

cPMKTMBHYlO qaCTMIJ;Y, KOTOpaH aaaar-roneãcrnyer 
MM C HaMMeHblllMM cnMHOBblM COCTOHHMeM (J 3q 

C 

= 
BaJIeHTHblMM rcaapxa
1/2 MJIM 3/2) qepe3 

JIM60 R-qaCTMIJ;, mm JKe c cYl..IJ;ecTBOBaHMeM 06eMx qaCTMIJ;. 

,UnH Toro 'IT06bl npoaepars rMnOTe3Y T = 2 ,lVIH npyrax naõapao

M30CTpaHHhlH nOTeHIJ;MaJI OCIJ;MJIJIHTOpHOro rnna M naer HYKJIOH KaK OCHOB HOB, Mbl ,ll;OnJKHbl MCCJle,ll;OBaTb ,ll;BOHHYlO nepesapanrcy nMOHOB na .HTepMM 

noe COCTOHHMe, a' ztpyrne qaCTMIJ;bl :....- KaK B036YJK,ll;eHHble COCTOHHMH no apo npn npyrnx saeprnax. Iloporoasre 3HeprMM ,lVIH ztpyrax ,ll;M6apUOHoB c 

MaTY. B ypaBHeHMM (3) ,ll;JIH ,ll;M6apMOHoB BeJIMqMHa Mo MOJKeT ztaaarscs MaJIOM vraccoâ , MMelOl..IJ;HX T=2, 6Y,ll;YT CJIe,ll;YlOI.I.J.MMH: 

pOTaIJ;MOHHOH vraccoaoá cPOPMYJIOH /8,/ tA':J a) 17±+d 
6) 17-d 

17 ~ 8 2 (1905), 
17 + 8 2 (1935), 

T17 = 31,S M3B, 

T17 = 64,7 M3B, 

Mo = M 1 + M2 J ( J + 1). ( 4) fI: '\ 
WJ' ,UJIH 

B) 17± d 17+ 82 (2015), T17 == 154,3 M3B. 

peaKIJ;HM "B" noporonaa 3HeprMH yzce 6J1M3Ka K nopory poxcneàaa 
KOM6MHMPYH ypaBHeHMH (3) :Ji (4), Mbl MOJKeM nOJIyqMTh XOpOlllMH cPMT , nMOHa. 3,ll;eCb crrezryer pTMeTMTb, qTO rropor peaKJ.J;MM "a" HBJlHeTCH O,ll;HO

,ll;JIH ,ll;M6apMOHoB C MaJIOH vraccoã M3 CJIe,ll;YlOI.I.J.erO ypaBHeHMH: apevreaao noporora ,ll;JIH ztpyroã B03MOJKHOH peaKIJ;MH c yuacraer-r R-qaCTMIJ;bl: 
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71+d --+ R+ R+ • 

MO)KeT OKa3aTbCH, IJTO CTpYKTypa C He60JIblllHM MHHHMYMOM B xone ce
IJeHHR, nO-BH.n;HMOMY, naõrnonaevraa npa onpeneneaaoã 3HeprHH B pearc
UHH 71+ d --+ pp: /3. 9 ~ CBH3aHa C 3TOH pearcuaeã .(T 71 = 31 M3B H T p =350 M3B 
.n;JIH oõparaoü peaKUHH). TIpH TOH xce KHHeTHIJeCKOH 3HeprHH npOTOHa 
(Tp = 350 M3B) rrorroõnaa CTpYKTypa aaõrnonaerca B HHKJ1103HBHOH peax
UHH P Cu ~ /10 /. TIepeIJHCJIeHHhIe asnne peaKUHH C .n;BOHHOH nepesapnnxoã 
IJepe3 poxcneane ,lJ:H6apHOHOB HJIH peHeJIOHOB na aoziopone H .n;eHTepHU MO
rYT C ycnexoxt .n;eTeKTHpOBaTbCH B C03.n;aBaeMOH B ül1HI1 crpar-iepaoã 
rcar-tepe noasnueaaor-o .n;aBJIeHHH (5 aTM) B MarHHTHOM nOJIe C JIa3epHhIM 
ocaeureaaer-r /11/. PerHCTpaUHH yrJIOB, npoôeroa, HMnYJIbCOB IJaCTHU H 
HOHH3aUHH n03BOJIHeT Ha.n;eHTbCH na Y,lJ:OBJIeTBOpHTeJIbHYIO H.n;eHTmimKa
UHIO onpenerrenasrx KaHaJIOB H perHCTpaUHIO peaKUHH naace B TOM CJIYIJae, 
eCJIH OHH H,lJ:YT CCeIJeHHRMH na yponae HeCKOJIbKHX MHKpo6apH. 

JlJfTEPA TYPA 

I.	 KOllàpaTIOK A.A., MapTeMhRHo8 5.B., lJIenKUH. M.r. Ilpenpunr JfT3f/>, 86-127, 
Moctcea, 1986. 

2.	 Kaúàa.ioe A.5. Ilpenpunr JfT3f/>, 86-128, Mocxea, 1986. 
3. Nichitiu F. - Reli. Roum. Phys., 1986,31,441. 
4. .Abaev VA., Koptev VP., Nichitiu F. - In: J1NR Rapid C011l1n. No. 

1986, p.42. 
5.	 Azimov Ya.l. - Phys. I.ett., 1970, 32B, p.499. 
6.	 Falomkin I. V ct ai. - NllOJ'O Cimento, 1974, 11.222, p.333;
 

I.ett. Nuovo Cimento, 1976, 1'.16, p.525.
 
7. Sperinde J. et aI. - Phys. Lett., 1970, 11.32, p.185. 
8.	 Tatischeff B. - Phys. Lett., 1985, 154B, p.l07;
 

Preprint IPNO-DRE, 85-19, 1985.
 
9. Saudinos	 J. et ai. Proc. o] thc Ki.."K Int. workshop on Nucl. Phys. 

Tokio, 1984, p.228. 
10.	 Krasnov Y.A. et ai. - Phvs. Lett., 1982, 108B, p.l1; 

Julien J. et ai. - Phys. Leu., 1984, 142B, p.340. 
11.	 COàHOMblH 3. U àp. Cooõiueuue OJ1JlJ1 P13-87-312, JJ..1'6Ha, 1987. 

PYKonHCbnocrynnna B H3~aTeJIbCKHH OT,lJ.eJI 
5 MaR 1987 rena. 

6 

16-86, Dubna, 

in Gc V Region. 

I' 
d 

'i 

:!' 

~ ~ 

.. /1. 

!.
 
I 

l 
I
 

,I
 

r!,. 
'1' 

j. 
l ~
 
I
 

,n
\ Ji 
i !: 
.11

~ 

!l 
l 

.~\
 

HHKHTHY <D., <DaJIOMKHH H.B., IUep6aKoB lO.A. )];2-87-314 
B03MO:>KHa JlH ,nBoHHaH nepeaapaznca 
rIHOHOB na neãrepan? 

Paccraarpaaarorca ranoreasr o ,nH6apHoHHoH npnpone Ha6JlID
ziaevrsrx peaonancoa HH)lCe nopora Ná-cocroaaaa C MaccaMH 1935, 
1965, 2015 M3B. C HCnOJlh30BaHHeM HOBhlX npennoacenaü o nocrpo
eHHH CHCTeMaTHKH xacrnn c BKJlIDqeHHeM B nee HOBOH xacrnnsr 
(R-qaCTHua c vraccoá 1025 M3B, J = 1/2, T= 3/2) nenaiorca 3aKJIID
qeHHH o B03MO:>KHOCTH ,nBOHHOH nepesapaznca na neãrepan H re
nHH-3, ecrm B KOHeqHOM COCTOHHHH 06pa3YIDTCH naõapaoasr HnH 
aoasre qaCTHUhI R. Oõpainaerca BHHMaHHe aa B03MO:>KHOCTb pac
nana 3TMX qaCTHU no cna60MY KaHaJIY. Ilpennaraerca npoaecra 
nOHCK npouecca ,nBOHHOH nepesapanxa nHOHOB na aonopone H ,neH
TepHH c HcnOnb30BaHHeM CTpHMepHOH xar-tepsr nonsnueaaoro nas
neHHH c naaepasn-r OCBemeHHeM. 

Pa60Ta BhlnOJIHeHa B Jlaõoparopaa anepasrx npoôner-i üI1JH1. 
Ilpenpaar Oõsernraeaaoro HHCTHTYTa anepasrx accnenoaaaaã. ,Uy6Ha 1987 

Nichitiu F., Shcherbakov Yu.A., FaIomkin LV. D2-87-314 
Pion DoubIe Charge Exchange 
on Deutron 

Assumptions on the dibaryon nature of the existing narrow 
resonances beIow the threshoId of the N~ -state with masses 1935, 
1965, 2015 MeV are considered. New proposaIs on construction 
of the partic1e systematics with a new particle (R-partic1e of mass 
1025 MeV, J =: 1/2, T = 3/2) are used to draw a conclusion that 
doubIe charge exhange is possibIe on deuterium and heIiu~3 if 
dibaryons or new R -partic1es are bom in the final state. Attentíon is 
paid to a possibIe decay of these particles through a weak channel. 
A search for doubIe charge exchange of pions on hydrogen and 
deuterium using a Iaser-illuminated streamer chamber of high 
pressure is proposed. 

The investigation has been performed at the Laboratory of 
Nuclear Problems, JINR. 
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