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Boinosnennblie 3tanbl B 2008 roay:

a) Ha m-me3onnom kanane CL TTMA® npogomkaeTcs: mpoaoKaeTCs LIUKIT SKCIIEPUMEHTOB
10 U3MEPEHUIO CEYEHUM peakIiMyi 7P ~ 1N B OKOJIO MOPOrOBOM 00JaCTH UMITYJILCOB
(mo 730 M»sB/c). BeinoiHEeH TONOTHUTENBHBINA SKCIIEPUMEHT MO U3MEPEHUIO CEUCHUS PEAKIINU
mp — ©n'n; ITokazaHo, 4TO BKJIAJ 3TOH PEAKIIMK B CCUCHUE POXKIACHUS T—ME30Ha HE
npeBbimaet 2%.
0)Peanusyercs mporpaMma IMOJATOTOBKM  coBMecTHOro oskcrnepuMmenta [INMAD-UTOD
«IIIEKYP» no mnoucky y3KuMX HYKIOHHBIX pe3oHaHcoB. Ha numonHoM myuke Ne 322
yckopurtenst UTO® nocturnyto ummnyiabcHoe paspemenue AP/P=0.07 %.

3a cuet cpeactB JIM® u nipu dhuHaHCOBOM noaaepkke ODPBI ocyiiecTBICHO U3rOTOBICHUE
BocbMH JApeiidoBbix kamep s akcriepumenta  «IIIEKYP». M3rotoBneHbl mnpomnopimo-
HaJbHbIE KaMmephl ¢ maroM 1 MM U (OJIBrOBBIMHU 3JEKTpoJaMU it  (OPMUPOBAHUS TTydKa
No 322 yckopurenss UTO®. UsrotoBinennas anmnaparypa gocrasiieHa B UTOOD.

Bo Bropom (okyce nyuka Ne 322 yckoputens UTO® noiHOCThIO cOOpaHa yCTaHOBKA IS
HaOopa AaHHBIX 10 ynpyromy niN-paccesHutro u B nepuojg 01-07.12.2008 roma nHabpaHO
7 MJTH. COOBITHH paccesiHUs Ha KUJIKOBOJOPOAHON MUIlIeHU Tipy umnyibsce 1 IhB/c.
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B) [Ipomomxena oOpaboTKa JaHHBIX, TOJYYEHHBIX B SKCIIEPUMEHTAaX HA TT-ME30HHOM ITy4Ke
yckoputenss AGS B bpykxaiiBeHckoil HanmoHanbHOU J1abopatopuu CIIIA. I1o pesynbratam
ATUX IKCIIEPUMEHTOB JiBa cOTpyaHUKa JIM®D, akTUBHO pabOTaBIINE B ATUX IKCIIEPUMEHTAX
npeacTaBuiM K 3amure auccepraunu. H.I'.Ko3nenko nmpencraBun k 3ammre KaHAUIATCKYHO
JUCCEPTALIMIO, TTIOCBIIIEHHYO0 00padOTKEe pe3yIbTaToB n3mMepenuid. A.b.CtapocTuH npeAacTaBuII
K 3alATE JOKTOPCKYIO IUCCEPTALIMIO, MOCBAIICHHYIO 00pabOTKE U aHATIM3Y MOJYUYEHBIX TAHHBIX.

O0e auccepTaly COTJIACOBAaHbI C AMEPUKAHCKOM CTOPOHOM U MOJIEPKaHbl Y YEHBIM COBETOM
ODBD.

r) Ha snexkrponnom mukporpone MAMI ynanoch NOBBICUTh MAKCUMAIIBHYIO SHEPTHIO 3JICK-
TpoHOB OT 1505 10 1558 M»aB. 3T0 MOXET ObITh BaXKHO ISl U3YUCHUS POXKJICHHUS 1) -ME30Ha.

B 2008 roay ocy1iecTBIsUICS B OCHOBHOM HAa0Op JaHHBIX — 0K0J10 600 yacoB Ha mulieHu Nb
(poxxnenne o(782) Ha sapax, 300 yacoB Ha MUIICHU U3 )Kuakoro He? mo mporpamme
UCCIIEIOBAHUS 1| — ME3OHHBIX SAEP, a Takke 0K0JI0 300 4acoB BBIMOJIHSIICSA HA0OP JAHHBIX C
UCIIOJIb30BAHUEM MPOTOHHOTO MOJISIPUMETPA.

Cotpyanuku [TMA® yyacTBoBaiu B u3MepeHusix Ha ycraHoBke “Crystal Ball”.
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n) Ha »snexkrponHom yckoputene ELSA ¢ sHepruen snektpoHoB g0 3.2 ['5B
(bonn, I'epmanus) 3aBepliiieHa MOJACPHHU3ALMS YKCIIEPUMEHTAIbHON YCTAHOBKHU JIJIS
ucciieq0BaHus (OTOPOKICHUS HEUTPATBLHBIX ME30HOB, OCHOBOM KOTOPOM SIBJISIETCS
MHOTOKPHUCTaJIbHBIN criekTpoMeTp nojHoro nornomenus Crystal Barrel. Hauatsr
U3MEPEHUS JBOMHBIX MOJISIPU3AIMOHHBIX MAPAMETPOB B (DOTOPOKICHHH.

¢) meeTcs miianel co3ianus HoBo# kosmadopauuu B1 Ha yckoputene ELSA(bonn,
['epmanust)c UCTIOJIBL30BAHUEM CBOOOJIHOTO B HACTOSIIIEE BpEMs ITydKa.

Jlns maHupyembIx 3Toi kosutabopanueit uccineaopannii OMK O®B3 usroraBiuBaer
8 0onbux aperdoBbix kamep. Hammm coTpyiHMKM puriamensl 1 yyactus B Bl
KOJIJTa0OpaluH.

k) I[Ipogomkanuce paboOThI O MOATOTOBKE HOBOTO MapIMaIbHO-BOJIHOBOTO aHAINA3a
MMOH-HYKJIOHHOT'O pacCesHus B IEPBOM pe30HaHCHOM obnactu (10 725 M»aB/c).
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a) Ha nmmonHom nyuke cuHxpouukiorpoHa [IMAD mnpogomkeH SKCOEPUMEHT M0 U3YUYCHUIO
mporecca poXJICHUS T1-ME30Ha M p — Nn  BOIM3M Topora 3ToM peaknuu. M3MepeHbl
muddepeHnanbapie  ceueHus (GoHOBOM peakmuu mp — nnn; Iloka3zaHo, 4TO BKJAJ 3TOMH
PEAKIIMY B CEYECHHUE POXKJICHUS T—ME30Ha HE NpeBbIAcT 2%. B saxcniepuMeHTe MCHOJIb30BAICS
CIIEKTPOMETP HEWTpaJbHBIX ME30HOB, CO3/IaHHbIN B JIabopaTopuu ME30HHON (HU3UKHU.
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OCHOBHOHM TPUHIMII CIIEKTPOMETpa — ONPEACIICHUE ITOJHOW SHEPruM OO0pa3oBaBIIETOCS |-
mesona E u yrma On, Mo KOTOpsIM OH 00pa3oBaICs , HA OCHOBE U3MEPCHHS YHEPTHM IBYX (DOTOHOB
OT pacliajia N—>yy | yIJIoB uX BblIeTa. CIIEKTPOMETP COCTOUT M3 JBYX AJICKTPOMArHUTHBIX
KaJIOPUMETPOB ITOJTHOTO IOTJIOMICHHUS, KaXKIbIi U3 KOTOPBIX MPEICTABIICT COO0H MaTpHIly U3 24
kpuctajiioB Csl(Na).

KanopumeTrpsl crniekTpoMeTpa pacioyiOKEeHbl TaKUM 00pa3oM, YTOOBI B OJHOM JSKCIEPHMEHTE
MOKHO OBLJIO H3MEpUTh IuddepeHInanbHble CEUeHHUs Mpoiecca T—p — NN B YIJIOBOM JHana3oHe OT
0° mo 180° B cucTtemMe LIEHTpa MAcCC;,; BCErO0 B 3TOM JHAIA30HE IIOJYYE€HO JECATh CTATUCTUUYECKU
00eclleUeHHBIX 3HAUYEHUl CEYEeHMUS.

Bero-cueryukn

24 xpucrassna

CsI(Na)

24 kpucTasna

CsI(Na)

ITy4yok n-me30HOB
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Data fit with Legendre polynomial expansion
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2)

3)

4)
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Neutral mesons spectrometer was designed and created in PNPI, 1t
has good angle and energy resolution

The measurements of DCS of m p—nn reaction were made with a
high precision at three momenta 700 , 710, 720 MeV/c

It 1s shown that at 700 MeV/c the DCS angular dependence 1s
1sotropic one indicating on the S-wave character of the 7-
production process while at higher momenta a significant
contribution of D-wave has led to the anisotropic angular
dependence having the bowl-like shape.

Systematic errors were less then 5%
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0) 3aBepireHa 00pabOTKa TaHHBIX IT0 U3MEPEHUIO MOSIAPU3aLMOHHOro napameTpa ~PB
YNpyrom zp-paccesstuuu Hazaj npu umnynbscax 0,8 [mB/c, 1,94 I'B/c u 2,07 I'2B/c.
DKCIEPUMEHT BBITIOJIHEH Ha MHOHHOM ITydke Ne 321 mpoTtoHHOro cuaXpoTrpoHa NTIP.

B skcniepuMeHTe UCIoJIb30BaHa NOIsApU30BaHHAasA MullieHb [TAO.

Marepuansl 00pabOTKH HAaPaBIICHHI B II€YaTh.

7P, 6,=(145-170)°, P=0.80, 1.94 and 2.07 GeV/c

% No or very poor experimental information up to now

% Main difficulty: extremely small cross section in the explored
domain

= Significant background

= Its careful subtraction and systematic error estimate

10
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Cxema 3KcrnepruMeHTa 1o U3MEPEHNIO napaMeTpa P Ha MMOHHOM ITy4yKe

yckoputens UTOO.

11
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0) PeanmmsyeTcs mporpaMmma moJAroToBKH COBMeCTHOTO 3KkcnepumenTta ITAD-UTO®
«IITEKYP» 110 monCKy y3KkuX HYKIIOHHBIX pe30HaHCOB. Ha muoHHOM mmyuke Ne 322
yckoputenst UTO® nocturnyto ummyibcHoe paspemienue AP/P=0.09 %.

Trigger & TOF
Hgodoscope
2

Trigger & TOF
odoscope

*Method: measure differential cross-
section at the angles 40-120° CM as
function of the invariant mass of mp-
system.

*“Formation”-type experiment:
invariant mass resolution (0.7 MeV) is
based on the high momentum
resolution (0.1%) of the magneto-optic
channel.

*We want to reach statistic resolution as
high as 0.5 %

*We can get clear evidence for a narrow
(2-20 MeV) resonance even if its
elastisity is only 1%.

*Main parts of experimental setup are
liquid hydrogen target and proportional
and drift chambers.

12
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KunkoBogopoaHas

[Iponop
KaMephbl
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Kanan 322 Obl1 CIIPOEKTUPOBAH CHEIUAIIBHO JJISI OMBITOB C TOYHBIM MU3MEPEHUEM MMITYJIbCAa HAJIETAIOLIUX
yactull. Ilman kanana mnokasaH Ha pucyHke. [Ipu Hananke kanana B 1976 roay [2] npu moMoiu
CUMHTWJUISIHIUOHHBIX CYETYMKOB C TIOMEPEYHBIM pasMepoM 3MM ObUIO JIOCTUTHYTO pa3pelieHue Io
umityiascaM okojio dP/P=+0.06%.
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Inan xanama 322 ¢ HOBOM YCTaHOBKOM M COCETHUX KaHaoB 321 u 212. 14
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AKuaKoBoa0poaHAsA MUIIEHD 11 dKcnepuMeHTa « IMEKYP».

1) Annaparypa xuJK0-BOAOPOJIHON MUIIIEHW CMOHTHPOBAHA Ha pabOUYeM MECTE Ha Iy4Ke, BHITIOJIHEH TTOMCK
U yCTpaHeHHe 0OHapyKeHHbIX Tedel. [I[poBeeHO UCTIBITAHUE OTACIIBHBIX Y3JIOB CUCTEMBI YIIPABJICHUS
MUIIIEHBIO. JIOCTUTHYTa CTENEeHh OTKAUYKU BAaKYyMHOI'O KOXyXa, HE00X0AuMas JiJisi YCTOMUHUBOM pabOThI
MHILIEHH.

2) OcBoeHa TEXHOJIOTUSI U3TOTOBJICHUSI MAIapOBOTO KOHTEHHEPA JIJI KUJIKOTO BOJOPO/Ia B MUIIICHH.
[IpoBeneHbI €ro yCHelIHbIe UCIBITAHUS B PEKUME MHOTOKPATHOTO OXJIAKICHUS JI0 TEMIIEPATYPhI KUIKOTO
a30Ta ¥ HarpeBaHUs 0 KOMHATHOM TemnepaTypsl. [locie yero 6pu10 MOJHITO HaBICHUE /10 pa3pbiBa
KOHTEWHEpa, KOTOPOE MPOU30IILIO MTPU U30BITOUHOM JaBiieHu# 5.15 atM, uyTo O6ojee yem B 3 pasza mpeBbIIIacT
MakcuMalibHOE pabouee naBieHue 1.6 aTm.

16
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BoeinonneHo mojenupoBaHue cOopa 3apsiia U €ro ra3oBoro yCWIEHHs B siueiike apeidoBoi
KaMepbl C TEKCarOHAIBHOW CTPYKTYpPOM TMPHU TMPOXOKICHUM YEpPE3 HEE MHUHUMAIbHO-
WOHU3UPYIOIIEN 4acTULbl. AHAIU3 pe3yJIbTaTOB MOJEIWPOBAHUS IMOKA3al, 4YTO JUISA IOJYyYECHUs
KOOpAUHATHOW To4yHOCTH 200 MKM 0Opu TOpOre JUCKpUMHUHATOpa | MKa HYXHO HMETh
JUIUTENBHOCTh (DPOHTA HApPACTAHUS MPHU IMOJAYE HA YCHIIUTENIb MPSIMOYTOJIBHOTO HMMITYJIbCa HE
xyxke 15 Hc. DTu pacuersl ObUIM HMCHOJIB30BAaHbl JUIsl ONTUMHU3AIMU YaCTOTHBIX CBOWMCTB
VCUJINTEIIEN.

17
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B) [IpakTruuecku 3aBepiiieHa 00padOTKa JaHHBIX, TOTYUYEHHBIX B OKCIIEPUMEHTAaX Ha Ti-
Me30HHOM myuke yckopurtens AGS B bpykxsiiBeHckoil HalimoHanbHOM 1abopatopuu CIIA,
KOT/Ia BIIEPBbIE OBLIN MPOBEIEHBI CUCTEMATUUECKNE U3MEPEHHUS CEUCHUIN PeaKIny Mepe3apsIKku
T p — 7'n B 06J1aCTH OKOJIO IOPOTa M BBIIIE IIOPOra peakuuu 7 p — 1 n (B odmactu S11
pE30HaHca).

[Tomyueno 200 HOBBIX 3HaUeHUH qudPepeHnanbHbIX CEYeHUM peakiuu. B o6iacTu Beiiiie
opora peakiuu T p — 1 N IKCIEPUMEHTAIbHBIC IaHHbIC, TOJTYyUYCHHBIC JIJISl PEaKIUU
nepes3apsaku ¢ BeiieToM 1’ Hazal, He MOATBEPKAAIOT IIPeAcKa3anuii azoBoro anammsa FAQ2.

CucreMaTu4eckue OIMMOKN U3MEPEHUN COCTABIISIOT OT 2 10 5% B 3aBUCUMOCTHU OT
UMITYJIbCA.

Matepuanbsl 00pabOTKH OIMyOIMKOBAHBI.

18
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Differential crossection of reaction &t p — ™ n
(9 momenta, 200 points)

P, MeV/ic
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0.8 0.6 -0.4 -0.2 0 0.2 0.4 0.6 0.8
cos(0_ )
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r)Ha snexrponnom mukporpone MAMI ynanocs NOBBICUTE MAKCUMAIIBHY O
HEPIHUI0 AMEKTPOHOB OT 1505 10 1558 MaB. D10 MOXKET ObITH BaXKHO JJIs1 U3yUCHUSI
POXKJICHHUS 1)’ -ME30Ha.

B 2008 roay ocylecTBIISIICS B OCHOBHOM HAa0Op JaHHBIX — 0K0Jio 600 yacoB Ha
muieHu Nb (poxaenue o(782) Ha sapax, 300 yacoB Ha MUIeHU U3 Kujakoro He? mo
IporpaMme UCCIEOBAHUS 1] — ME3OHHBIX SJIEp, a Takke 0koyo 300 yacoB
BBITIOJTHSUICSI HA0OP JAHHBIX C UCIIOJIL30BAHUEM MMPOTOHHOTO MOJISIPUMETPA.

Cotpyanuku [TMA® yyacTBoBanu B u3MepeHusix Ha ycraHoBke “Crystal Ball”.

20
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¥lg. 1. The Crewta] Dall TAPS actop.

CxeMaTtnueckoe N300pakeHUe IKCIEPUMEHTAIbHOM

yctaHoBkH ¢ netekropoM Crystal Ball na yckopurene MAMI B Maliniie.
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N3mepenne napametpa Dalitz plot o mist pacmaga 1 — 31 (Crystal Ball).
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n) Ha »snexrponnoMm yckoputene ELSA ¢ sHepruen snexktpoHoB g0 3.2 3B (bosh,
['epManus) 3aBepiieHa MOJAEPHU3ANUA HSKCIIEPUMEHTAIBHOM YCTAHOBKHU [UJISI HCCJIEJOBAHUS
(bOTOpPOXKACHUSI HEUTpaIbHBIX ME30HOB, OCHOBOM KOTOPOM SBJISETCS MHOTOKPUCTAIbHBIN
cekTpoMeTp mnoiaHoro nornomienust Crystal Barrel. B xojze 3Toit MogepHU3aIMU CIIEKTPOMETP
MEPEABUHYT HA APYTYIO IIYYKOBYIO JIMHUIO, YTO MO3BOJIUIO PA3MECTUTh BO BHYTPEHHEN ITOJIOCTH
CIIEKTPOMETPA TMOJAPU30BAHHYKD IPOTOHHYK) MHUIIEHb «C 3aMOPOXEHHBIM  CIIMHOMY;
(IOIJEPKUBAKOIIIEE» MArHUTHOE TI0JIE CO3JAETCS IMOMEIIEHHBIM B 3TOW K€ IOJOCTH
CBEPXIIPOBOIALIUM COJICHOUIOM.

CdopmupoBaH TUHEHUHO MOJISPU30BAHHBIN TarrHPOBAHHBIN (DOTOHHBIN MyYOK C UCTIOJIL30BAHUEM
KpUCTaJLJIa aJIMa3a.

23
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Missing resonances

The spectrum of baryonic resonances has been investigated in different reactions: N, YN , has yet been
investigated by only few experiments to a lesser extent. It is expected that resonances may occur here which
have not been observed so far. The coverage with data over the full angular range and the whole resonance
region is still incomplete, so that there is a great discovery potential in store for the Crystal Barrel experiment
at ELSA. The experimental findings one can find gathered by the Particle Data Group agree quite well in the
low mass region of the spectrum with what models predict. However, there are still discrepancies at larger
masses: Experiments have not found as many resonances as predicted.

There are still some open issues in the spectrum, for which there have been various attempts of
explanations:

Baryons might have less internal degrees of freedom as assumed in quark model calculations. They might
e. g. consist of a di-quark (bound system of two quarks) coupling with the third quark to form the particle.

The couplings of the so far undiscovered states to the mainly investigated channels may be relatively small
so that they are not observable in the respective channel or hidden beneath stronger contributions.

Especially in the recent years, the possibility of more complex baryonic structures, such as pentaquarks
with exotic quantum numbers, which cannot be obtained in three quark states, has been discussed. Such states
could be described by models based on calculations within the so-called chiral soliton model or on
calculations, using five or more constituent quarks.

In any case, the thorough investigation of a channel other than N could provide us with more information
on couplings and - depending on whether or not we find new states - thus find out more about the
internal structure of nucleons.

27
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Ha monepuusupoBannoii ycranoske Crystal Barrel ¢ mossipu3oBaHHO# NPOTOHHOW MHMIIEHBIO
IUIAHUPYETCH MPOJOJIKUTH UCCIACAOBAHUE MPO0JIeMbl HEIOCTAKIINX OAPHMOHHBIX PE30HAHCOB.
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Fast Forwar d Photon Detector with PM Readout
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scifi detector
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Mini-TAPS
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Forward Plug
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;:.’f‘ Ll Beamdump

Gas Cherenkov Detector
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e) Opranusyercs HOBas Koyutabopaius Ha ocHoBe Du3nyeckoro MHCTUTYTa BOHHCKOTO
yHuBepcuTeTa. OHOM M3 TJIaBHBIX COCTABIISIONINX HOBOM YCTAaHOBKH OY/IeT MarHUTHBIH
CHIEKTPOMETP JIJIsl YACTHUII BBUICTAIOLIUX BIiepe . [ ux perucrpanuu miaHupyeTcs
UCII0JIB30BaTh JpeidoBrie kamep Oonbioro popmara. Takue kaMepbl U3TOTABIMBAIOTCS B

Hacrosee Bpemss B OMK O®BD. Corpynauku [TNAD npurnamensl K y4aCcTUIO B HOBOU
KOJIJTaOpaIyu.

B1 Project

=1

Summary Project B1
General information

The goal of this project is the systematic investigation of the photoproduction of
mesons off the nucleon. These processes are related to the structure of both, the
mesons and baryonsinvolved. The underlying mechanisms must still be
considered as poorly understood. Improved experiments will shed new light on
the low-energy hadronic aspects of the strong interaction. Polarisation
measurements are indispensable to characterise the relevant degrees of freedom

in the production process of the different mesons, in particular the formation and
role of hadronic resonances.
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Program of the DC construction.

8 drift chambers must be produced by PNPI according to agreement 153K-300-2/2007

( Detector Trackers Ne2 and Ne3 for B1 project. )

Configuration Quantity
Horizontal sensitive wires ( X ) 2 chambers
Vertical sensitive wires ( Y ) 2 chambers
Inclined sensitive wires (U, V) 4 chambers

DC sensitive area

Horizontal area 2456

Vertical area 1232

mm
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DC “Y” in production room.

DC “Y” working area: 2473,5 x 1398,5 mm 2
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&) DKCIIEPUMEHTAIbHbBIC TaHHBIE 110 TN — pacCestHUIO B 001acTH 3HEpruil MuoHoB 10 250 M»>B
poaHaJIU3UPOBAaHbI B paMKaX MHOTOKaHaIbHOT0 K-MaTpuuHoro noaxoja ¢ 3¢p(pekTuBHBIMU
narpamkuaamu. [loaydeHo xopouiee onmcanre BCeX SKCIEPUMEHTANBHBIX TaHHBIX. 3 anann3a
JTaHHBIX ONPEICIICHBI HOBBIC 3HAaUSHUS JIs Macc U mupuH A’ 1 A*" — pe30HaHCOB.

HpOI[OJ'I)KaJ'II/ICB pa6OTBI I10 IOATOTOBKE HOBOI'O IIApIHUAJIbHO-BOJTHOBOI'O daHAJIM3a B UHTCPBAJIC

UMITYJILCOB 710 725 MaB/c (coBMecTHO ¢ yueHbIMU HCTUTYTa PU3UKH T.XEITbCUHKU
(DOunnaHAMN)).
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