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Ha ocHoBaH~~ nap~~anbHo-sonHosoro aHan~aa "+"_"_ -c~cTe
Mbl, pomAeHHO~ B npo~ecce A~¢paK~~OHHO~ A~cco~~a~~~ u-Me30Ha 
C ~MnynbCOM 40 f3B/c Ha AApax, 06HapymeH HOBbl~ nceBAO
CKanApHbl~ Me30H 

2 
C MaCCO~ 1 ,205~0 ,007 f3B/c 2_ Ill WIIIP~HO~ 

0,320+0,035 f3B/c C KBaHTOBbiMIII 4111CnaMIII I 0Jp ~ 1 0-, ABnRIO-
UIIIIHCfl-paA!IIanbHbiM B036Y>KAeH!IIeM KBapKOBOH CTPYKTYPbl n!IIOHa. 

B AaHHOM coo6llleHIIIIII np!IIBOAATCA peaynbTaTbl nap~~anbHo-sonHo
soro aHan111aa 3rr -cMcTeMbl, po>KAeHHO~ B npo~ecce AM¢paK~IIIOHHo~ 
AIIICCO~IIIa~~~~~~~ n~-Me30Ha C IIIMnynbCOM 40 f3B/c Ha flApax 

rr:-tZ•rr'+rr-+rr-+ Z 

B o6nacT~ Al -peaoHaHca np~ Manblx nepeAaHHbiX 4-MMnynbcax. 
~nR aHan111aa ~cnonbaosan~cb AaHHble cosMecTHoro 3Kcnep~MeHTa 

·11 Ha cneKTpoMeTpe MHC OHRH • nony4eHHble B ny4Ke oTplll~aTenbHbiX 
n~-Me30HOB c IIIMnynbcOM 40 f3B/c Ha ycKopiiiTene H$B3 B Ccpnyxo
se. nonHaR cTaTIIICTIIIKa 3u-co6biTH~ Ha AeBRTIII HApax Be ' c ' 
AI , Si , Ti , Cu , Ag , Ta , Pb cocTasMna 110000 co6biTIII~. 
75~ 3T~X co6b1TIIIH YAOBneTBOpRIOT K6111Tepi1110 KOrepeHTHOrO o6pa3oBa
HIIIR 3rr -CIIICTeM C t '· t '*, rAe t '* COOTBeTCTByeT nepBOMY M~HHMy
My B Alll¢¢epeH~IIIanbHOM ce4eHIII~ IAnR RAPa CBIIIH~a t'* paBHO 
0,008 /f3B/cf2 1113-3a 6onbworo HaKnoHa A~¢paK~IIIOHHoro KOHyca 
/-360 /f3B/c/ ·2;. 

B npo~eccax AM¢paK~IIIOHHOH reHepa~~~~~~~ 4aCTIII~ RAPO ocTaeTcR 
B OCHOBHOM COCTORHIIIIII, Ill pO>KAeHHaR CIIICTeMa 4aCTIII~ AnR ManbiX 
nepeAa4 coxpaHReT see KBaHTOBble 4Hcna HaneTaiOllle~ 4aCTH~bl, a 
H3MeHCHHe cnHHa H 4eTHOCTH COOTBeTCTByeT 11 HaTypanbHOMY 11 06Me
Hy. no3TOMY Ba>KHOH oco6eHHOCTbiO 3THX npo~eCCOB RBnReTCfl B03MQ>K
HOCTb OAH03Ha4HOrO aHanH3a o6pa3yeMbiX CHCTeM no CnHHY Ill 4eTHQ
CTH Ill H3y4eHHR pe30HaHCHOrO pO>KAeH~R B o6naCTH A1-pe30HaHCa. 
H3-3a Gonbwoi1 nepeAa4H 3HeprH~ po~AeHHOH CHCTeMe /·1 f3B/ np111 

2 Mam1x nepeAaBaeMbiX 4-HMnynbcax ; .. o, 01 /f3B/ c/ I HccneAOBaH~e 
3T~X npo~eCCOB npeACTaBnReT B03MO>KHOCTb H3y4eHHR B036Y>KAeHHbiX 
COCTORHH~ AHHaMH4eCK~X CTpyKTYP AH¢paK~HOHHO o6paayeMbiX CHCTeM. 

Hcnonb30BaHHe RAePHbiX MHWeHei1 B HCCneAOBaHH~ AH¢paK~~~~~ HMe
eT PRA npe~MYllleCTB no cpaBHeHHIO C npOTOHHbiMH MHWeHRMH: 

a/ Ha-aa ManocTH nepeAaHHoro 4-HMnynbca BKnaA aMnnHTYA c 
nepesopoToM cnHHa npeHe6pe>KHMO Man; 

6/ Manbli1 BKnaA HeKorepeHTHbiX npo~eccos 111 BbiCOKaR cTeneHb 
KOrepeHTHOCTH BOnH AaiOT HaAe>KHOe ~3MepeHHe OTHOCHTenbHbiX ¢a3; 

B/ OTCYTCTByiOT HeOAH03Ha_'-\H.Q!;TJ:t s:;lf;JS).QI:i.aa.,.J2Qy.~HHble o6pa-
30BaHHeM pe30HaHca N * kJ , ·' , ·.· T'P y · ! 
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nap~HanbHO-BOnHOBOH aHanH3 TpeX nH-Me30HH~X co6~TH~ ocy
~eCTBnRnCR no nporpaMMe HnnHHOHCKoro yHHBepcHTeTa~ 1• KoTopaR 
6~na aAanTHpoeaHa c ~enb~ y4eTa reoMeTpH4ecKoro aKcenTaHca 
TpHrrepHOH CHCTeM~ MarHHTHOrO cneKTpOMeTpa. AnR onpeAeneHHR 
BKnaAa OTAenbHbiX BOnH no yrnOBbiM pacnpeAeneHHRM Me30HOB He-
06XOAHMO 6blnO o6ecne4HTb BbiCOKy~ T04HOCTb H3MepeHHR yrnoB Bbl
neTa Me30HOB H3 MHWeHH, nepeAaBaeMOrO HMnynbca H HHBapHaHT
HbiX Mace TpexnHOHHOH cHcTeMbl. B cneKTpoMeTpe MHC AOCTHrHyT~e 
T04HOCTH xapaKTepH3y~TCR cneAY~~HMH BenH4HHaMH: npOCTpaHCTBeH
HaR yrnoeaR T04HOCTb COCTaBnReT 0,45 MpaA, a no nepeAaBaeMOMy 
HMnynbcy - 17 M3B/c, 4TO noaeonReT H3MepRTb nepeAaeaeMbiH HM
nynbc AO 3·10-4 /faB/c/2

; paapeweHHe no Macce TpexMe30HHOH CHc
TeMbl m317.., 1 , 1 f3B/ c 2 cocTaBnRilO 26 M3B/ c 2 , AnR m317= 1 , 7 f3B/ c 2 

COCTaBnRno 34 M3B/c 2. 

He3$$eKTHBHOCTb CHCTeMbl o6pa60TKH AaHHbiX COCTaBnReT 8%, npH 
3TOM 6% - aa C4eT ManbiX AnHH TpeKOB H 2% - 3a C4eT nepeKpbiTHR 
TpeKOB. AHanH3 noKa3an OTCYTCTBHe BnHRHHR 3THX noTepb Ha yrno
B~e xapaKTepHCTHKH MeaoHoe. B nporpaMMe nap~HanbHo-eonHoeoro 
aHanH3a npOH3BOAHnCR TaK)I(e y4eT B03MO)I(HbiX noTepb C06biTHH onpe
AeneHHOH npOCTpaHCTBeHHOH TOnonorHH H3-3a orpaHH4eHHOrO reo
MeTpH4eCKOrO aKcenTaHca cneKTpOMeTpa AnR peanbHbiX H MHHMbiX 
4acTeH aMnnHTYAbl npo~ecca. 3Ta nonpaeKa MeAneHHO MeHRnacb oT 
6HHbl K 6HHe no Macce 317 -Me30HHOH CHCTeMbl OT 100% AO 96%. B 
aHanH3e y4aCTBOBanH BOnH~ 0-S0+(E17) , 0-P0+(p17) , 1+S0+(p77) , 
1+P0+(E17) ,2-PO+(p17) ,2-P1+(p 17 ) ,2+Dl+(p17), 2-S0+(f17) , 
I["DQ+(E17 ), rAe npHHRTO cneAY~~ee 0603Ha4eHHe Me30HHOH CHCTeM~: 
JPLM~, L - op6HTanbH~H MOMeHT Me30Ha OTHOCHTenbHO AHnHOHa, 
M - MarHHTHOe KBaHTOBOe 4HCnO, ~- 3HaK OTpa)l(eHHR B nnOCKOCTH 
pO)I(AeHHR. BKnaA eonH HeHaTypanbHOH cepHH c nepeeopoTOM cnHHa 
HaHAeH npeHe6pe)I(HMO ManbiM B KorepeHTHOH o6nacTH, 3a HCKn~4eHH
eM BOnHbl 2-p, rAe BKnaA COCTaBnReT 30% OT ee HHTeHCHBHOCTH. 
BKnaA BOnH C~·-1 HCKn~4HTenbHO Man H COCTaBnReT MeHee 0,1%. 
BKnaA BOnH HaTypanbHOH cepHH HaHAeH 4pe3Bbl4aHHO Man~M. napa
MeTpH3a~HR 8 -cOCTORHHR AHnHOHHOH CHCTeMbl 6blna CAenaHa KaK 
c E -peaoHaHcoM, TaK H c $aaoH ynpyroro 1717-pacceRHHR. Paa
nH4HaR napaMeTpH3a~HR BnHReT Ha HHTeHCHBHOCTb HHTep<flepeH~HH 

Me)I(AY BOnHaMH 1+8 H 1+p H He BnHReT Ha BOnHbl 0-S , 0-P, rAe 
HHTep$epeH~HR 04eHb cna6a. B 3TOH pa6oTe npeACTaeneHbl peaynb
TaTbl C E -napaMeTpH3a~HeH, KOTOpaR CHCTeMaTH4eCKH AaeT 66nbWy~ 
eenH4HHY $yHK~HH MaKCHManbHoro npaBAOnOA06HR. B Ka4eCTBe onop
HOH BOnHbl HaMH BblfipaHa BOnHa 0-P, TaK KaK OHa HMeeT MeAneHHO 
MeHR~~HHCR CHrHan 80 BCeM MaCCOBOM cneKTpe, a TaK)I(e nOTOMy, 
4TO ocHOBHaR eonHa 2+01+ xopowo ycTaHoeneHHoro A2-peaoHaHca 
OTHOCHTenbHO 0-P, AeMOHCTpHpyeT pe30HaHCHOe noBeAeHHe, xapaK
TepHoe AnR A2 -peaoHaHca. 
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PHc. 2. HaMeHeHHe ~a3bJ sonHbJ Ill. 
1:- 8 OTHOCHTenbHO Q- p H , 

o-s- o- P. 

PHc.l. a/ HHTeHCHBHOCTb son-
Hhl ~8 ; 6/ HHTeHCHBHOCTb BOn

Hbl 0~ S. CnnowHoil: KpHBOH noKaaa

Hhl pe3ynbTaThl ~HTa no peaoHaHc
Hoil: ~opMyne Bpeil:Ta-BHrHepa, 

nyHKTHPHOH - HepeaoHaHCHblli ~oH; 
B/ H3MeHeHHe ~a3bl BOnHbl 1 + 8 
OTHOCHTenbHO Q-8. 
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Ha PHC. 1a,6 npeACTaBneHa HHTeHCHBHOCTb BOnH 1+8 H 0-S AnR 
BCeX MHWeHeH, aHanH3HpOBaBWHXCR BMeCTe, a Ha PHC.2 - OTHOCH
TenbHOe noBeAeHHe $a3bl 1+8- o-p H o-s- at>.. H3MeHeHHe $a3~ 
1+ S BOnHbl COCTaBnReT 110° a 0-8 BOnHbl - 85°· noeeAeHHe <fla3bl eon
H~ f S OTHOCHTenbHO 0-S ' no o6naCTH A1, npHBeAeHHOe Ha PHC. 1 B, 
npaKTH4eCKH nOCTORHHO H CBHAeTenbCTByeT 0 TOM, 4TO o6e BOnHbl 
HMe~T peaoHaHCHbiH xapaKTep. Maccoebll:i cneKTP o-s He aaeHCHT 
oT napaMeTpHaa~HH AHnHOHHol:i $a3bl. 41HT Maccoeoro cneKTpa o-s 
no penRTHBHCTCKOH $OpMyne opeHTa-BHrHepa C MeAneHHO MeHR~~HM
CR 3KCnOHeH~HanbHbiM $OHOM AaeT 3Ha4eHHe MaCCbl ffi= 1,205+ 
+0,07 f3B/c 2 H WHPHH~ f'= 0,320+0,035 raB/c2 • TaKHM o6pa30M, 
;3MeHeHHe OTHOCHTenbHOH $a3bl -0-S- 0-P Ha 85° B A1-o6naCTH, 
6pei:!T-eHrHepoecKaR <flopMa Maccoeoro cneKTpa, a TaK)I(e nocTORHCT
eo OTHOCHTenbHOH $a3bl 1+8- 0-S HenocpeACTBeHHO CBHAeTenbCTBy
~T 0 Ha6n~AeHHH pe30HaHCa B CHCTeMe 17+17 -ir- C KBaHTOBbiMH 4HC
naMH nHOHa, nepeXOAR~ero B OCHOBHOe COCTORHHe nHOHa C HCnycKa
HHeM E -Me30Ha. 

HHTepnpeTa~HR o6Hapy)l(eHHoro peaoHaHca e KeapKoeol:i MOAenH 
COCTOHT B OTO)I(AeCTBneHHH ero C B036Y)I(AeHHbiM no paAHanbHOMY 
4HCny COCTORHHeM q q CHCTeMbl .(17 '), 

B pa60Tax 13•41 Hafin~Aanocb OTHOCHTenbHOe nOCTORHCTBO $a3bl 
1+8 OTHOCHTenbHO BOnH~ 0-S B o6naCTH A 1-pe30HaHCa. ABTOpbl 
CAenanH BbiBOA TOnbKO 0 B03M0)1(H0CTH pe3oHaHca 0- H He AanH 
npRM~X AOKa3aTenbCTB pe30HaHCHbiX CBOHCTB, a H3MeHeHHe $a3bl 0-S 
COCTaBnRnO nHWb 40°• 
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PyKon~Cb nocTyn~na s ~a~aTenbCK~~ oT~en 
14 asrycTa 1981 ro~a. 

AHaHbeBa M.A. H AP• 06Hapy.EeHHe aos6~eaHoro P1-81-556 
COCTOftHHH OHOHa - HOBOro nceBAOCKanapHoro MeSOHa 

Ha ocHoBaHHH nap~anbHo-aonHosoro aHanasa 17+17 -17- -cHc
TeMM, po~eHHO~ B npoQecce AH~paKQHOHHOA AHCCOQH~H !7-Me30Ha 
C ~Ynl>COM 40 rsB/c Ha HApax, 06Hapy.EeH HOBhdi nceBAOCKanftpHhdi 
MeSOH C Maceo~ 1,205+0,007 rsB/c 2 H WHPHHO~ 0,320+0,035 rsB/c2 
C KBQHTOBWMH qHcnaMH-DHOHa, HBnHW~ACft B036~eHHeM no pQAHanb
HOMY qHcny KBapKOBOA CTpyKTYPhl nHOHa. 3KcnepHMeHT BNDOnHeH Ha 
YCKOPHTe.tle H~B3 B CepnyXOB8 C UOMO~bW MarHHTHOrO HCKpOBoro 
cnexTpoMe~a OHia. B pesynbTaTe aHanHsa 110000 co6hlTHA nonyqe
HO, qTo H9MeHeH~ (lashl 317 -CHCTeMhl C KBaHTOBbiMH qHcnaMH 0-S 
Ha mHPHHe peSOHaHC& COCTaBHnO 8~ 0 H OHa UOCTOftHHa OTHOCHTenbHO 
pesoHaHCHO~ ~a9bl 1+ 8 B 91'0A Xl:e, o6naCTH MaCe. CneKTp Mace Q:"S 
COCTOHHHH XOPOWO qnHC~&e'rCft Pe.JlftTHBHCTCKb~ ~OpMYnO~ Bpe~Ta
BHrHepa C MeAneHHO MeH~CR 3KCDOHeHQH8nbHb~ ~OHOM. 

Pa6oTa BNDOnHeHa B na6opaTOPHH ftAepHbJX npo6neM OIDIH. 

ilpenpMHT OC5VNtHeHHOro MMCTHTJTe IIAeJ»:4WX ~CMAONHMiii. 

Ananyeva M.A. et al. Observation of Pion 
Excited State - a New Pseudoscalar Meson 

AY&ta 1981 

P1-81-556 

Performing a partial wave analysis of the 17+"-"- system i' 
produced in a diffraction dissociation of a incident 40 GeV/c 
"-meson: on nuclei we have observed a new pseudoscalar meson 
of 1.205+0.007 GeV/c2 mass and of 0.320+0.035 GeV/c2 

width with pion quantum numbers which are radial excitations 
of quark structure of pion. The experiment has been carried 
out using JINR magnetic spect,rometers on Serpukhov accelet;ator. 
110000 events have been analysed. As a result, it has been 
obserbed that phase variation of o-s for 3" system is 85° 
on the width of resonance and it is constant relative to re
sonance phase of 1+8 wave. Mass spectra of O-S are well 
described by the Breit-Wigner relativistic formula with slowly 
varying exponential background. 

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

Preprlnt of the Joint Institute for Nucleer Research. Oubna 1981 

llepeBOA aHHOTa~HH O.C.BHHorpQAoso~. 
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