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(B S2NEMEHTAPHOM NN cTtonkHoBeHUN ANNENTOHbI MOTYT POXAATbCA:

1. korga HU OA4WH N3 HYKJNOHOB He BO3DY)kAaeTcsi, TopMmo3Hoe nanydeHune. CeyeHne
POXAEHUA MSATKMX poToHOoB cBsizaHo ¢ cedeHnem NN paccesiHus. B obuiem cnydae
BK/Aa4 TOPMO3HOIo N3ay4€Hnsa man.

2. KOorfga oAuH 13 HYKJIOHOB BO30y»aaetcs. [lanee BO3MOXXEH v pagnalioHHbIl
pacnag wau pacnagbl ¢ ucnyckannem w0 uam 7 - Me30HOB HYKJIOHHOIO Pe30HaHCa.

Pacnagel 7 — vete™ n n — ~veTe™ patoT gunenTtoHsl.

3. Korga oba HyknoHa BO30Y»XAaroTcs. Takme NpouLecchl MaaoBEPOSTHbI MpY
pacCMaTpPUBAEMbIX SHEPTUSX.

4. KOrfa HYKJIOHbI 0bpasyloT AnbapuoHHbI pesoHaHc. Bknag BuaeH B ogHoM
cneundudeckom cnydae np — de e npm T=1.25 GeV.
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(Ce‘-leHVIFI poXAEHNA PE3OHAHCOB B CTOJIKHOBEHUAX HYKJIOHOB N3BECTHbI N3:

Pion-Production in Heavy-lon Collisions at SIS energies.S. Teis, W. Cassing, M.
Effenberger, A. Hombach, U. Mosel, Gy. Wolf.Z.Phys. A356 (1997) 421.

OHu Oblnn HalifieHbl U3 OMUCAHUS POXXAEHUS T, T, 1), p.wW ME3OHOB B B CTOJIKHOBEHUSAX
HYKJIOHOB.

OTHOCKTeNbHblE BEPOSITHOCTI pacnafoB GapMOHHLIX PE30HAHCOB Ha HYKIOH 1 70, 1

ME30Hbl N3BECTHbLI, N3BECTHblI TAKXXE OTHOCUTEJIbHbIE BEPOATHOCTN 7TO — ’)/€+€_ "

n — ~vete~ pacnagos.

OTHocuTenbHble BepoaTHOcT R — NeTe™ pacnafoB sKCNepMMEHTaNbHO HEN3BECTHbI,
Mbl UCMOJIb3YEM MOAENb PACLUNPEHHON BEKTOPHOW AOMWUHAHTHOCTMW, NpaBusia
KBAapPKOBOIO CHETa AJ1S1 UX HAXOXKAEHUNS.
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Motivations

/‘
B

Experiment: For,-(q?) ~ 1/q* FT'(Q?) ~1/Q* F}(Q?*) ~ 1/Q°

Quark counting rules: F(Q?) ~ 1/Q?®, Q% — co, n = 1,2,... depending on the
process.

Radiative versus vector meson decays of baryonic resonances: I'(R — N7) is too large
when calculated from I'(R — NV) using VDM.

July 5, 2008 Extended VMD model and A Dalitz decay (page 2) Amand Faessler, C. Fuchs,
HADES Meeting 2008 Annals of Phys., 296, 299 — 346 (2002) M. I. Krivoruchenko, B. V. Marte
Phys. Rev. D65, 017502 (2002)

Tibingen Universitat & ITEP, Moscow
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Extension

/‘
B

m%, m%, 1 1 m%, m%,,

0, =l Gl =GP i =t ST =l =D

The destructive interference of V, V', ... vector mesons can reduce I'(R — N~)
radiation width in comparison to contribution of only ground state vector meson V.

Quark counting rules give constraints on the unknown couplings of excited vector
mesons V', ... to baryons and photon.

July 5, 2008 Extended VMD model and A Dalitz decay (page 3)
HADES Meeting 2008 Annals of Phys., 296, 299 — 346 (2002)
Phys. Rev. D685, 017502 (2002)

Amand Faessler, C. Fuchs,
M. I. Krivoruchenko, B. V. Marte

Tibingen Universitat & ITEP, Moscow

30 Hos6ps 2011

Cemunap TEOPUA AOPOHHOIO
BELWWECTBA MNMPU 3KCTPEMAJIb-
HbIX YCNOBUAX, BJIT®D, ONAN
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Helicity amplitudes

The process of decay R — N~* of baryonic resonance with spin J = [+ 1/2 to nucleon
and virtual photon is described by helicity amplitudes

1
SMGISIA > A=A =X A =0,E1 A=dg

Due to P-invariance only 3 of them with A, > 0

1 3 1 1 1 1
As =< ——1|S|= A = —1[S|= S:1 =< —=0|S|=

are independent and it means that there are 3 (F; 2 3(q?)) independent invariant form
factors

3

=— *>\’7*
SIIN.) = eu(p. A) { s -as_, Y T5,.Fi(a®) §us,..500A)a0 " (q)
k=1

<>‘)‘v*

T's, = m,(qs7, — a8su)7s, T3, = (@sPu —a-Pgsu)vs, 3, = (apa, — a’gsu)rs

July 5, 2008 Extended VMD model and A Dalitz decay (page 4) Amand Faessler, C. Fuchs,
HADES Meeting 2008 Annals of Phys., 296, 299 — 346 (2002) M. I. Krivoruchenko, B. V. Marte
Phys. Rev. D65, 017502 (2002)
Tibingen Universitat & ITEP, Moscow
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Quark counting rules

Electroproduction of baryonic resonances in deep inelastic region
q® = —Q? Q2 — oo is described by quark model that gives in asymptotics

1 1 1

AlN—, 1N —

A§ ~ %5 S
2 (Qz)% 2 (Qz)% 2 (Q2)2
This requires the following behaviour of invariant form factors

1 1

1

F3(Q?) ~ Qs

F1(Q?%) ~ F2(Q?%) ~

In extended VMD model it can be produced by destructive interference of the ground
vector meson and [ + 2 its radial excitations

C; — CIQ?2
1 (=¥

So, we have 4 fitting parameters C1, C/, C5, C3 for the description of RIN~*
transition.

July 5, 2008 Extended VMD model and A Dalitz decay (page 6) Amand Faessler, C. Fuchs,
HADES Meeting 2008 Annals of Phys., 296, 299 — 346 (2002) M. I. Krivoruchenko, B. V. Marte
Phys. Rev. D65, 017502 (2002)
Tibingen Universitat & ITEP, Moscow
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Fit of AN~* data
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(ﬂlﬂﬂ pPOXAOEHNA ONNENTOHOB B pN CTOJIKHOBEHUNAX Mbl YHUTbIBAEM TpU CAeAYHOLWNX
OCHOBHbIX UCTOYHWNKA

pN - NR — NN=° ; »° — vete™
pN - NR— NNn; n—vyete |,
pN — NR — NNete

K pe3oHaHCHbIM UCTOYHNKAM POXIAEHUS 7) ME30HA Mbl AODABMISIEM CYLLECTBEHHbI Npu
HU3KUX SHEPTrUsiX nNpouecc pn — dn, NnapamMeTpusyst NPOCTO SKCNEPUMEHTAJIbHOE
ceveHue.

CeyeHne TOPMO3HOIo M3y4YeEHNS ANNENTOHOB Mbl bepém n3 pabot R. Shyam, U. Mosel,
YMHOXas ero B Ayxe uaev JOMUHAHTHOCTU BEKTOPHbIX ME3OHOB Ha hopMdaKkTop

1/(1 — M?/m?).

Tak>xe Mbl pacCMaTpMBaeM pajuaLMoOHHbIA 3axBaT np — de’ e Kak UCTOYHUK
AWNIENTOHOB B NP CTONKHOBEHUsX. Ero ceyeHmne nepecynThbiBaeTcs M3 N3BECTHOIO
ceyeHunst poTopacuiensieHnss geiitoHa — dy — np C Y4ETOM TOrO »Ke AUMNOJBHOro
dopmdparTopa 1/(1 — M?/m?).

CyLlecTBeHHbI BKAa4 pagnaLoOHHOro 3axBaTa Mor Obl ObITb NPOsiBAEHUEM
nnbapuonHoro pesoHanca [ (J) = 0(3™) c maccoit m = 2.37 GeV u wupuHoii I' ~ 70
MeV, BugHoro B pn cucteme.
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Tiibingen relativistic quantum molecular dynamics (RQMD) transport model
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BbiBossbi

[l PesoHaHcHasi mogenb + pacluMpeHHas MoAeb AOMUHAHTHOCTN BEKTOPHbIX
ME30HOB MO3BOSAET €A4UHLIM 0DPa30M OMUCaTb POXKAEHNE BETOPHbLIX ME3OHOB B
HYKJIOH-HYKJIOHHbIX B3aUMOZAENCTBNSAX N NX CBOWCTBA B S4EPHOI cpefe

[] poxaeHne gnnenToHOB B HYKJTIOH-HYKJ/IOHHbIX BBGI/IMO,EI,GVICTBI/IFIX cnenyeTr mn3 3TOW
MOLAENTN N COrnacyeTcsa C sKCNEPMMEHTOM

[1 B cTONKHOBEHUAX TSXKESIbIX MOHOB BaXKHO M3MEHEHUNE CBOICTB BEKTOPHbIX ME3OHOB
B AEPHON cpeae

30 Hos6ps 2011 Po>XXaeHne QUENTOHOB B 3/1IEMEHTAPHBLIX CTONIKHOBEHUSIX N CTOSKHOBEHUSIX B.B. MapTtembsaHos
Cemunap TEOPUSA AOPOHHOIO TSXKEJIbIX MOHOB MPY NPOMEXXYTOUHbIX aHepruax (page 14) nT3e
BELWWECTBA NP 35KCTPEMAJIb-

HbIX YCNOBUAX, BJZITP, ONAN



