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Boinosnennblie 3tanbl B 2009 roay:

a) Ha m-me3onnom kaHane CL[ [TNA® npoaomkeH MUK SKCIIEPUMEHTOB 110 U3MEPEHUIO
CEUEHUM peakiuyu 7P ~ 1N B OKOJO NOPOroBoi odjactu uMnyJsibcoB (10 730 MaB/c). B
2009 roxy BBIMOIHEH SKCHEPUMEHT MO0 U3MEPEHUIO CEUCHUS PEAKIIUN TP > NN IIPU UMITYJIbCE
730 M»>B/c. B nporniecce moJAroToBKY K JaTbHEUIITUM UCCIEI0BAHUSAM OCYIIIECTBIICH
YCIIEUIHBIN 3aIYCK KUJIKOJIEUTEPUEBON MUIIIEHH.

0)Peanusyercss mporpamma coBMmecTHOro skcrnepuMenTta I[IMAD-UTOD «3IIEKYP» mo
MOUCKY Y3KHUX HYKJIOHHBIX PE30HAHCOB. 3a cuet cpenicTB JIM®D u nipu hrHaAHCOBOM MOJIEPIKKE
O®BD o0CymIeCTBIEHO U3TOTOBJIECHUE BOCBMHU JpeH(POBBIX KaMmMep [JIs SKCIEpUMEHTa
«IEKYP». N3rotoBieHsl MOpONOPIUOHAIIBHBIE KaMepbl ¢ maroM | MM U (HOJbroBbIMU
anekTpogamMu it (opmupoBaHus nydka Ne 322 yckoputenss UTOD. M3roroBiieHHas
arnmaparypa gocrasiieHa B UTOO.

Bo BTopom (oxkyce nmyuka Ne 322 yckopurens UTOD noaHocThiO coOOpaHa yCTaHOBKA IS
Habopa AaHHBIX IO ymnpyromy nN-paccesHuto u B Maprte-anpene 2009 roga HabGpaHO
473 MJTH. COOBITHH paccesiHUs Ha KUJIKOBOJIOPOAHON MUILICHU TTpU 14 UMITyIbCaxX B HHTEPBAJe
940 - 1135 M»aB/c (tiar mo ummyibscy 15 MaB/c).

B nepuoa ¢ 21 mo 27 nexadps 2009 roga B UTOD cocTtouTcss ouepelHOM METOAMYCCKUIN
CEaHC M0 MOATOTOBKE K HA0OPY CTATUCTUKU MPU 00JIe€ BHICOKUX UMITYJILCAX TUOHOB.
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B) Ha anexrponHom Mukporpone MAMI BbINoJIHEHBI JBa ITUKJIA IO HA0OPY CTATUCTUKH Ha
BOJIOPOJIHOM U JeWTepreBOi MUllleHsX Ha ycTaHoBke “Crystal Ball”.
Corpyanuku [TNMA® yyactBoBanu B u3MepeHusix Ha ycraHoBke “Crystal Ball”.

B 2009 roay ocyiiecTBiieH nepexo Ha MOJISIPU30BAHHYE) MUIICHb.

B urone 2009 cocrosnoch 3acenanue PAC mo nporpammMe paboT Ha yCcKopuTese B MaitHiie.
Ono0peHa nporpaMmma ucciieloBaHui Ha cieayromue 2 — 4 roga. B 3Ty mporpaMmy BKJIIHOUEHBI
MU3MEPEHUS ABOMHBIX MOISPU3ALMOHHBIX TAPAMETPOB B pEAKIIUU (POTOPOKICHUS MMOHOB ( IJIs1
MOJTYYEHHUS MTOJIHOTO Habopa HAOJII0/Ia€MbIX, HEOOXOIMMOIO JJIsi BOCCTAHOBJICHUSI aMILTUTY /T
(hOTOPOXKICHHUS ) U TIPOJOTKESHHE SKCIIEPUMEHTOB 110 (DOTOPOKACHUIO 1| M 1|” — ME30HOB.

[TogpoOHEe 0 BBHIMOJHEHHON MPOrpaMMeE PACCKAXKET B CBOEM BBICTYIUICHUU AJIEKCaHIp
bopucosuu CtapocTuH.

r) Ha »snektponHom yckopurene ELSA ¢ sneprueii anexktponoB 1o 3.5 I'3B (bonn,
['epmaHust) ¢ KCTOJIB30BAHUEM MOJICPHU3UPOBAHHOW SKCIIEPUMEHTAIBHOW YCTAaHOBKE JIJIsl UCCIIe-
NOBaHUS (POTOPOKICHUSI HEUTPATbHBIX ME30HOB (OCHOBOW KOTOPOM SIBIISIETCS MHOTOKPUCTAIIb-
HBIN crieKTpoMeTp nosiHoro norjomieHus: Crystal Barrel), npomomxensl uamMepeHus IBONHbBIX
NOJISIPU3ALIMOHHBIX apaMeTPoB B (POTOPOKICHUU MUOHOB. KOHEUOH 1ENbIO ABISETCS
BBITTOJIHEHUE «IIOJTHOT'0)» OIbITA.

[TogpoOHEee 0 BBIMOJIHEHHOW MPOrpaMMe pacCKa)keT B CBOEM BhICTyIUIeHUU Vropb
Bnagnmuposuy JlonartuH. 3
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1) B 2009 rony co3nana HoBasi kosutabopanust B1, kotopas miaHupyeT UCH0JIb30BaTh
ny4yok S Ha yckoputene ELSA (bonn, I'epmanus). [{ns miaHupyembIx 3TOU
kosutabopanueit uccnegoanniit OMK O®BD uzroraBnupaeT 8 00ab1INX ApeilhOBBIX
Kamep.

Hamm cotpyaHuku npuriamens 1 yyactus B B1 koiuadopanmm.

e) [Ipomomkanucek padoThI MO MOATOTOBKE HOBOT'O MapIMaibHO-BOJHOBOTO aHAIN3a
MUOH-HYKJIOHHOTO paccesiHusl B IEPBOM pe30HaHCHOM obsiactu (10 725 MaB/c¢).
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a) B II1S® B cBOE BpeMs ObLI pa3pad0OTaH M M3rOTOBIICH CIIEKTPOMETP HEUTPAIbHBIX ME30HOB.
OH npencTaBisieT CO00M ABYX IJICUEBYIO YCTAHOBKY, KXKI0€ MJIEYO KOTOPOUM — 3JIEKTpoMar-
HUTHBIN KAJIOPUMETP MOJHOTO MOTrJOoIIeHus, coctosmuii u3 24 kpuctamioB Csl(Na).
Mo3andHas CTpyKTypa KaATOPUMETPOB MO3BOJISIET U3MEPUTH HE TOJIBKO S3HEPTHUIO, HO U yTOJI
AMHCCHUHU MOMABIIETO B KATIOPUMETP (OTOHA, a, CIIEAOBATEIILHO, BOCCTAHOBUTH KHUHEMATUKY
pacnaza m — 2y W Ha 3TOM OCHOBE ONPEACIUTHh SHEPTUIO U YTOJI BBUIETA T|-ME30HA,
00pa30BaBIIETOCS B PE3YJIbTATE PEAKIIHH.

B pamMkax nporpammbl UCCIIETIOBAHUS MPOLIECCA POXKACHHUS 1)-ME30HA HA T-ME30HHOM
KaHajie CUHXPOUUKIOTpOHA [T D BBINMONMHEHBI ¢ MOMOIBIO CIIEKTPOMETPA HEUTPAIIbHBIX
ME30HOB M3MepeHUs TUPPEPEHIINATBHBIX CEUCHUN PEAKIIUU T p — NN [IPU UMITYJIbCAX
HaJICTAIOIIMX MMOHOB BOJIM3U MOPOra 3TOM peakinuu, KOTOphIi cocTaBisieT 685 MaB/c. K
HACTOSIIIIEMY BPEMEHHU BBINIOJIHEHBI MU3MEPECHUSI CEYEHHM PEAKINU T—p —> 1N IIPU UMITYJIbCaX
Hajeraromux muoHoB 700, 710, 720 u 730 MaB/c. ®opma nuddhepeHnanibHbIX CEYEHU,
MTOJYYEHHBIX IIPU YKA3aHHBIX UMITYJIBCAX, PA3JIMYAETCS BECbMA CYIIECTBEHHO — eciu rpu 700
M»sB/c ceyenunst npakTUYECKU U30TPOMNHEI 10 yTity, To tipu 710, 720 u 730 M»sB/c yrinosas
3aBUCUMOCTh aHU30TPOIHA, HO CUMMETPUYHA OTHOCUTENBHO cosOcm = 0 (HamoMuHaeT NpoduIib
Tapeku). Bcé 3To TOBOPUT 0 TOM, YTO €CJIM HEMOCPEACTBEHHO BOJIM3HU MOpora Mpolecc m—p —
Nn uAET IPEeuMYIIECTBEHHO Yepe3 oOpa3oBanue pezoHanca S11(1535) ¢ ero nmocnemyronum
pacmaaom 1o kaHaiay NN, To 1pu 00jiee BLICOKMX UMITYJIbCaX 3aMEeTHO IposiBisieTcss D-BoiHa, B
TO BpeMs Kak P-BoJIHA MPaKTHUYECKU OTCYTCTBYET.

CucremaTnyeckre OmMOKA U3MEPEHNI HE TTPEBBIMIAOT +5% 5
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B o6nactu BOIM3HM TTOpora poskIeHUS 1|—ME30Ha aMIUTUTYy MOXKHO IIPEJCTABUTh B BUJIC
CYMMBI OIPaHUYCHHOTO YHCIIa MapIUaIbHBIX aMIITATY I (S-, P- 1 D-BosHBI):

F =Ag+ Ap cos® + Ap P, (cos®). 3necs P, — nonnnomst Jlexannpa.

MMy TbCHYIO 3aBUCUMOCTD HapIHAIbHBIX aMILIUTYI MOKHO YU€CThb, Pa3JI0KUB UX B P 10
CTCTICHSIM UMITYJIbCA B C.IL.M. P* . YYHUTBIBAs TOJIBKO NMEPBBIC WICHBI B PA3I0KCHUH, [OJTyIaeM:
Ag=a; Ap=b p*n ; Ap=c (p”‘n)2 , TJie a, b, ¢ — KOHCTaHThI, HE 3aBUCSIIME HU OT yIJja, HU OT
UMITYJIbCA. 7
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invariant mass of gg total invmg

Entries 598562
Mean 515.4
RMS 25.92

70000

60000

50000

40000

30000

20000

10000

100 200 300 400 500 600 700 800

o
o



JIM® - 2009 ron

OCHOBHOM TPHUHIUIT CIIEKTPOMETpPA — OMNPEACICHUE TMOJHOW SHEPruu
obpasoBasierocst n-mMe3oHa E, u yria On, moi KotopbiM OH 00pa3oBajICs , Ha OCHOBE
U3MEPEHUS SHEPTUi IByX (POTOHOB OT pacmnaja n—>Yy U yrjioB uUx BbuieTa. COEKTPOMETP
COCTOMT M3 ABYX AJIECKTPOMArHUTHBIX KaJOPUMETPOB MOJTHOTO MOTJIOIIECHUS, KK IbIN U3
KOTOPBIX IpeAcTaBisier cooor matpuny u3 24 kpucramioB CsI(Na).

KanopuMeTpsl CIIEKTpOMeTpa pacioaokeHbl TaKUM 00pa3oM, YTOObI B OJHOM
AKCIIEPUMEHTE MOXKHO OBLIO HM3MEpUTh Aud@epeHIuanbHbie CEUSHUs IIpoliecca
m—p — Mn B yrioBoM auarazone ot 0° mo 180° B cuctemMe MEHTpa MacC; BCEro B 3TOM
Yana3oHe IOJIYYEHO JCCATh CTAaTUCTHYECKH OOECIEeUCHHBIX 3HAYCHUN CEUYCHUS.

Bero-cueryukn

24 xpucrassna

CsI(Na)

24 kpucTasna

CsI(Na)

ITy4yok n-me30HOB
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B manpHenmux mranax Kosuiektusa JIM® — 3KCTIEpUMEHTHI 10 U3YUYEHUIO POXKICHUSA
1-M€30Ha Ha CBSI3aHHOM HYKJIOHE B peakuusix ntd — np(p) u ©~d ~ n(n n), npoBoAUMBIE C
UCIIOJIb30BaHUEM XuaKoAeTepueBoit mumienu. ComnocraBiaeHue TuddhepeHInanbHbIX CCUCHUN
ATHUX PEAKIMI C CEHCHUAMU MpoIecca T—p — NN AacCT BO3MOKHOCTh OLIEHUTh TOTO, HACKOJIBKO
saiepHas cpesia MOAU(MUIIMPYIOT XapAKTEPUCTUKU HYKIOHHBIX PE30HAHCOB, a4 OTKJIOHEHUE OT
€AUHUIIBI BEJTMUUHBI OTHOIIEHUA cedeHu R = (m+d — mpp) / (m1—d — nnn) MOXKET CIYKUTh
MEpPOU HapyLICHU U30CTMHOBOW MHBAPUAHTHOCTHU B MIPOLECCE POKIACHUS 1|-ME30HA, UTO, B CBOIO
o4epeib, JaCT BO3MOXKHOCTh OIPEACINTh BAKHYIO (DM3UYECKYIO BETHUMHY — yTroi 10 —)
CMEIIIMBAHUS.

Ha cnenyromem 3Tare ucciieJOBaHUN MIIAHUPYETCS BBITIOJHUTHh U3MEPEHUSI ACUMMETPUHA
poIIecca T—p — NN B KCHEPUMEHTE C UCTIOIB30BAHUEM TOJIAPU30BAHHOM MPOTOHHOU
muiieHu. [IpoBeaeHne napuuaibHO-BOJIHOBOTO aHAJIN3a 3TOr0 MPOLECCa, BKIIOYAIOIIETO HE
TOJIbKO Y CEUCHHMSI, HO ¥ 3HAYCHUSI aCHMMETPHUH, TTO3BOJIUT C OOJIbIIEH TOYHOCTHIO ONPEICIIUTh

BeNIMYMHY (DYH/IaMEHTaJIbHOW KOHCTAHThI — JJIMHBI |N-pacCcesiHus, U TaKXKe YIYUIlIUTh HaIlle
3HaHHUE Npupoabl pezoHanca S11(1539).

10
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baproHHBIE MYJIBTUILUIETHI B CTAHJAPTHOM KBAPKOBOM MOJICIIH
(Inroductory remarks on baryon spectroscopy R. H. Dalitz, 1976)

AJIpOHBI, COCTOAIINE U3 TPEX KBAPKOB B CTAHAAPTHOM MOJICJIM MOT'YT UMETh JiBa TUIIA
BO30YKJIEHHBIX COCTOSTHUM

(a) BpamarenbHble BO30YK/I€HHBIE COCTOSIHUS.

(b) Pannanbabie BO30OYXKIEHHbBIE COCTOSIHUS (TTYJIbCAIIAN ).
[Ipennoxennas [ punoeprom SU(6) x O(3) kBapKoBasi MOJI€JIb YCHEITHO OMUCHIBAET HU3KO
JeXallue MyJIbTUILIEThI HA0II01aeMbI€ JJIs1 PE30HAHCHBIX BO30YKIEHHBIX COCTOSIHUN 0apHOHOB
B TOM CMBICJIE, YTO U3BECTHBIE PE3OHAHCHI UCHTU(DUIIMPOBAHBI KaK MPUHAJICKAINE
COOTBETCTBYIOIIEMY MYJIbTUILIETY.
Nmerotcs tpu Tuna SU(6) MyIbTUIIIETOB TPEX KBAPKOBBIX CUCTEM: MOJHOCTHI0 CUMMETPUYHbBIC
MYJIBTUILIETHI (S), BKItOUaromue 56 Bo30yKIAEHHBIX COCTOSTHUM; MYJIbTUILIETHI CO CMEIIaHHOM
cummetpuent (M), Bkimtodaromue 70 BO30YKIEHHBIX COCTOSIHUN; aHTUCUMMETPUYHBIEC COCTOSIHUS
(A), Bxmroyaromue 20 BO30yKIEHHBIX COCTOSTHUM.

11
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R.H.Dalitz and G.Hoehler koMmMmeHTapuu.

“It 1s clear that we still need much more information about the existence and parameters of
many baryon states, especially in the N=2 mass region, before this question of non-minimal
SU(6) x O(3) supermultiplets can be settled.”

(R.H.Dalitz, Introductory remarks on baryon spectroscopy, Oxford, 5-9 July, 1976.)

“The first problem is that the notion of a resonance is not well defined. The ideal case is a
narrow resonance far away from the thresholds, superimposed on slowly varying background. It
can be described by a Breit-Wigner formula and is characterized by a pole in the analytic
continuation of the partial wave amplitude into the low half of the energy plane. The speed plot
has a maximum at the resonance position and the resonance is seen in other channels, unless it is
forbidden by a selection rule.

Unfortunately, in pN-scattering only the D(1232) resonance corresponds approximately to this
picture. The other resonances occur frequently near thresholds of inelastic channels, and the
background is not slowly varying. ...........

In this situation, the “Review of Particle Properties” can only give a collection of resonance-
like phenomena. They show a continuous transition from textbook-type resonances to tiny
wiggles on a large background.”

(G.Hoehler, The pN Resonances in the Particle Data Table,
submitted at “Physics with light mesones and the Second International Workshop on pN 12
Physics”, December 1987)



CpaBHeHHe pe3yJIbTATOB aHAJU30B U NpecKa3aHuii
Mojeseit aad uncaa N* and A—pe3oHaHCoB.

References N* — resonance A — resonance
number number

Rev. of Part. Phys. (1980) 26 19
Rev. of Part. Phys. (2008) 21 22

KHS80 21 18

KAS84 18 16
CMB (Phys.Rev.D 20 1979 ) 16 13
T.P.Vrana et al.( nucl-th/9910012 ) 14 13
SM95 (Phys.Rev.C 52 1995) 13 8
FAO02 ( Phys.Rev.C 69, 2004 ) 10 7
SP06 ( nucl-th/0605082 ) 13 9
S.Capstick et al.(Phys.Rev.D 49,1994) 40 27
U.Loring et al.(hep-ph/0103289) 99 82
Skyrme model (Phys.Rev.D31,1985) 10 13
J.Vijande et al.( hep-ph/0312165) 19 21

Bcero B uznanun PDG 2008 npuBexeno (N*, A, A, X u ap.) 136 0CHOBHBIX U BO30Y:KI€HHBIX
COCTOSIHMI, YACTh KOTOPBIX NPUHALJIEKAT TPEM 70-miieraM U 4eTbIpéM S6-miieraMm. To ecThb J015KHO
ObITH Bcero He MeHee 434 coCTOSAHU 0APUOHOB, €CJIM 3aNO0JHUTH 3TH MYJIbTHILICTHI . 13
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CBoJIKa pe3yabTaTOB aHaIM3a no moucky N* and A pe3oHaHCOB
(from I.I.Strakovsky)

- Cranpaptabii PWA MOXKeT mony4ars TOJIBKO HIUPOKUE PE3OHAHCHI, HO HE IIHAPE
(G <500 MeV), umeroriye BeposITHOCTh paciiajia B ynpyruii kaHaia He meHee 4%
(BR > 4%)
- PWA wuckimoyaeT cimmkom y3kue pe3oHancel G <30 MeV
- Qur study does not support several N* and D* reported by PDG2006:
*E P(1600)P33, N(1700)D13, N(1710)P11, D(1920)P33
- N(1900)P13, D(1900)S31, N(1990)F17, D(2000)F35, N(2080)D13,
N(2200)D15, D(2300)H39, D(2750)I313
* D(1750)P31, D(1940)D33, N(2090)S11, N(2100)P11, D(2150)S31,
D(2200)G37, D(2350)D35, D(2390)F37
- Qur study does suggest several ‘new’ N* and D*:
waEE PD(2420)H311
% PD(1930)D35, N(2600)I111 [no pole]
- N(2000)F15, D(2400)G39
new N(2245)HI111 [CLAS ?]

14
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Pesonanc N(1710)Py; - uto 0 HEM U3BeCTHO. (From L.I.Strakovsky.)

[W.-M. Yao et al [RPP]J Phys G 33,1 (2006)]

¥ SA DPP97 1710 [inp]  ~40 [est]

PWA-BW Ref  Mass(MeV) Width(MeV) PDG06-PDG04

KH79 1723+ 9 120+ 15
CMUB0O 1700+50 90+ 30
KSu9z2 1717128 480+£230

GWO06 not seen + No BW, No pole, No Sp
PWA-Pole Re(MeV) -2xIm(MeV)

CMUBO 1690+20 80+ 20

CMU90 1698 88

KH93 1690 200 [Sp(W)]

GWO06 not seen

e The spread of T, selected by PDG, is very large

e Tt would be more natural for the same unitary multiplet
(with ®* and N*) to have comparable widths 15
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Pentaquark antidecuplet

NEW MULTIPLET

uudds

D.Diakonov et al. £, Phys AL50, 1907, 305

i

L [~ 15 MeV

. N
[sospin =0

Strangeness = +1
Mass -~ 1.530 MeV

A

N

16
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0) Peanmusyetcsa nporpamma copmecTHoro skcriepumenta [IMAD-UTOD «SITEKYP» o
MTOUCKY Y3KMX HYKJIOHHBIX pe30HaHCcOB. Ha nmuonHoM nmyuke Ne 322 yckopurens UTOOD

JTOCTUTHYTO UMNyiabcHoe pasperienue AP/P=0.09 %.

Trigger & TOF
Hgodoscope
H2

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.

17
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2 p>xp and 7 P KJA

What 1s special in our experiment:
e “Formation”—type experiment.
e Extremely high invariant mass resolution (~0.6 MeV), provided by high momentum
resolution of the magneto-optic channel 0.1%.
e Magnetless spectrometer with drift chambers.
e Liquid hydrogen target.
e Very small amount of matter on the particle paths.
e High statistical precision: 0.5% for elastic scattering and 1% for KA-production.

Not only pentaquark...

* Precise cross section measurements:
mp—> np: do/dQ—0.5% statistical precision and 1 MeV momentum step
mp = K°A: oppac — 1% statistical precision and the same step
= Very important data for PWA
 Usual resonace P11 N(1710)%**
 A-polarization in the reaction n=p — K°A - an order of magnitude better precision
then the best data available now - NIMROD (78) 18
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Expected effect

Differential cross section of the T p—>7 p elastic scattering

» Existing data doesn’t allow to find a
narrow structure

» Our idea 1s to measure differential
elastic cross section with the
statistical error 0.5% and step in the
invariant mass 0.6 MeV

» We will cover angle range 30—

1200 in the center of mass frame and

momentum range 900—1200 MeV/c
(M=1610--1770 MeV)

» With fixed beam line settings we
can cover about 30 MeV in the
invariant mass. Then we can go in 15
MeV overlapping steps

Yo

6

DCS(PLAB) at THCM=60 deg. with resonance N'=3 MeV and I, /I=0.05
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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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“" korr b <
o k320p3 &
e K320p4 spoi © P % @N
_— e @

20K100
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Tr+TOF
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Inan xanama 322 ¢ HOBOM YCTaHOBKOM M COCETHUX KaHaoB 321 u 212. 20
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Measurement of the differential cross section in elastic tp
scattering at the pion channel of the ITEP accelerator.
( April 2009, 473-10° c06.)

Information about statistics from run March-April 2009

Momentum (MeV/c) Triggers Size (Mb)
940 28471194 7354
955 31040346 8062
970 34621416 9881
985 39099209 10299

1000 38293063 10060
1015 36900000 9818
1030 39782780 10348
1045 38293817 10135
1060 40700000 10642
1075 38262212 9859
1090 34642196 8732
1105 27291091 7578
1120 35061766 9059

1135 10772000 2775



Elastic events selection
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y
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:l:u'l' v Efficiency > 99%
v'Precision ¢ < 0.2

—

Front-end electronics: L
6 24-channel boards

|

Drift chamber module “X” (wires along the short side) under test at ITEP accelerator. A “Y” module
be seen behind the “X” module.
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e) B 2009 roay opranu3oBaiach HOBasl Kojutabopalius Ha oCHOBe DPU3UUYECKOTr0 HHCTUTYTA
bonuckoro yauBepcuteTa. OTHOM U3 TJIaBHBIX COCTABJISIONIUX HOBOM YCTaHOBKHU OyJI€T MarHuT-
HBIN CIIEKTPOMETP JJISl YaCTHII BhUICTAIOIIUX Briepe . s uX perucTpaiuu mIaHupyeTcs
UCIIOJIb30BaTh AperdoBbie kaMmep Oosbioro ¢popmara. Takue kKaMepbl U3rOTABIMBAIOTCS B
Hacrosee Bpemsa B OMK O®BDO. Corpynauku [TMAD npurnamensl K y4aCTUIO B HOBOU
KOJu1a0paIuu.

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. 26
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Commissioning of the BGO-Open Dipole setup at
beamline S of ELSA.

TOF

Drift Chamber MOMO Target
Tracker Cerenkov

Magnet SciFi2 BGO-Ball Beam Dump Tagger
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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

29
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K)[ Iponomxanuck pabOThI MO MOJATOTOBKE HOBOT'O MapIUAIbHO-BOJIHOBOT'O aHAJIM3a B UHTEPBAJIE
UMITYJILCOB 710 725 MaB/c (coBMecTHO ¢ yueHbIMU HCTUTYTA (PU3UKH T.XeIbCUHKU
(OuHISHINSA)).
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Cnucok paoor,
ONyO0JUKOBAHHBIX COTPYAHUKAMM JIabopaTopuu Me30HHOU

¢puszuxu B 2009 r.

Backward asymmetry measurements in the elastic pion-proton scattering at resonance
energies.
I.G. Alekseev, N.A. Bazhanov, Yu.A. Beloglazov, P.E. Budkovsky, E.I.Bunyatova,
E.A. Filimonov, V.P. Kanavets, A.l. Kovalev, L.I. Koroleva, B.V. Morozov,
V.N. Nesterov, D.V. Novimsky, V.V. Ryltsov, V.A. Shchedrov, A.D. Sulimov,
V.V. Sumachev, D.N. Svirida, V.Yu. Trautman, and L.S. Zolin.
Eur. Phys. J. A, vol. 39, 163 (2009).
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2. Determination of Dalitz plot parameter o for the decay n — 3n° with the Crystal Ball at
MAMI-B.

M. Unverzagt, P. Arguar-Bartolome, J. Ahrens, J.R.M. Annand, H.J. Arends,R. Beck, V.Bekrenev, B.
Boilatt, A. Braghieri, D. Branford, W.J. Briscoe, J. Brudvik, S.Cherepnya, R.F.B.Codling, E.J. Daunie, L.V.
Fil’kov, D.I. Glazer, E. Heid, D. Hormidge, O. Juhn,

V.L. Kashevarov, R. Kondratiev, M. Korolija, M. Kotulla, D. Kreambrich, B. Krusche, M. Lang, V. Lisin, K.
Livingston, S. Lugert, 1.J.D. MacGregor, D.M. Manley, M. Martinez-Fabrigate,
J.C. McGeorge, E.F. McNicoil, D. Mekterovic, V. Metag, B.M.K. Nefkens, A. Nikolaev,
D. Novotny, R.O. Owens, P. Pedroni, F. Pheron, A. Polonski, S.N. Prakhov, J.W. Price,
G. Rosner, M. Rost, T. Rostomyan, S. Schadmand, D. Sober, A. Starostin, 1. Supek, C.M. Tarbert, A. Thomas,
D.P. Watts, and F. Zehr.
Eur. Phys. J. A, vol. 39, 169 (2009).

3. Linear polarized photon beams at ELSA and measurement of the beam asymmetry in
n’-photoproduction off the proton.
D. Elsner, B. Bantes, O. Bartholomy, D.E.Bayadilov, Yu.A. Beloglazov, R. Bogendorfer,

R. Castelijns, V. Crede, A. Ehmanns, K. Essig, R. Ewald, I. Fabry, K. Fornet-Ponse, M. Fuchs,
Ch. Funke, A.B. Gridnev, E. Gutz, S.K. Hoffgen, P. Hoffmeister, I. Horn, 1. Jaegle, J. Junkersfeld,
H. Kalinowsky, Frank Klein, Friedrish Klein, E. Klempt, M. Konrad, N. Kotulla, B. Krusche,
H. Léhner, 1.V. Lopatin, J. Lotz, S. Lugert, D. Menze, T. Martens, J. Messchendorp, V. Metag,
C. Morales, M. Nanova, D.V. Novinski, D. Novotny, M. Ostrick, L.M. Pant, H. van Pee,

M. Pfeiffer, A.V. Sarantsev, Ch. Schmidt, H. Schmieden, B. Schoch, S. Shende, A. Siile,

V.V. Sumachev, T. Szczepanek, U. Thoma, D. Trnka, D. Walther, Ch. Weinheimer, and C. Wendel
(the CBELSA/TAPS Collaboration). 34
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4. Measurement of the total cross section of the reaction K—p — X% between 514 and 750 MeV/c.
T.D.S. Stanislaus, V.V. Abaev, D. Allen, C.E. Allgower, J. Alyea, M.A. Bates, V.S. Bekrenev,
W.J. Briscoe, R.V. Cadman, J.R. Comfort, R. Corliss, K. Craig, A. Gibson, R. Greene,

D. Grosnick, D. Isenhower, T.E. Kasprzyk, N. Knecht, D.D. Koetke, N.G. Kozlenko, S.P. Kruglov,
A.A. Kulbardis, G. Lolos, 1.V. Lopatin, D.M. Manley, R. Manweiler R.A. Marusic, S. McDonald,
J. Olmsted, Z. Papandreou, D. Peaslee, N. Phaisangittisakul, A.F. Ramirez, M. Sadler,

S. Schlobohm, A. Shafi, H. Spinka, H.M. Staudenmaier, I.1. Strakovsky, I. Supek, J. Thoms, and
S. Wolf.

Phys. Rev. C, vol. 79, 015203 (2009).

5. Measurement of the slope parameter oo for the 1 — 3n° decay with the Crystal Ball at
MAMI-C.
S. Prakhov, B.M.K. Nefkens, J. Ahrens, J.R.M. Annand, H.J. Arends, K. Bantawa, R. Beck,
V. Bekrenev, B. Boilatt, A. Braghieri, D. Branford, W.J. Briscoe, J. Brudvik, S.Cherepnya,
R.F.B. Codling, E.J. Downie, D.I. Glazier, R. Gregor, E. Heid, D. Hornidge, O. Jahn,
V.L. Kashevarov, J.D. Kelle, A. Knezevic, R. Kondratiev, M. Korolija, M. Kotulla,

A. Koulbardis, D. Kreambrich, S. Kruglov, B. Krusche, M. Lang, V. Lisin, K. Livingston,
1.J.D. MacGregor, D.M. Manley, M. Martinez, J.C. McGeorge, E.F. McNicoil, D. Mekterovic,
V. Metag, A. Nikolaev, D. Novotny, M. Ostrick, R.O. Owens, P. Pedroni, F. Pheron, A. Polonski,
J. Robonson, G. Rosner, M. Rost, T. Rostomyan, S. Schadmand, D. Sober, A. Starostin,

I.M. Suarez, I. Supek, C.M. Tarbert, M. Thiel, A. Thomas, V. Unverzagt, Th. Walcher, D.P. Watts,

and F. Zehr. 3
Phys. Rev. C, vol. 79, 035204 (2009). S
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6.  Search for the charge-conjugation-forbidden decay ® — nn®
A. Starostin, B.M.K. Nefkens, J. Ahrens, J.R.M. Annand, H.J. Arends, K. Bantawa,

P.A. Bartolome, R. Beck, V. Bekrenev, A. Braghieri, W.J. Briscoe, J. Brudvik, S.Cherepnya,
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and D.P. Watts.

Phys. Rev. C, vol. 79, 065201 (2009).

7. Measurement of mA, anti- Kn and n°2° production in K- p interactions for p(K~ ) between

514 and 750 MeV/c.

S. Prakhov, B.M.K. Nefkens, C.E. Allgower, V. Bekrenev, W.J. Briscoe, J.R. Comfort, K. Craig,
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H. Spinka, T.D.S. Stanislaus, H.M. Staudenmaier, A. Starostin, H.M. Staudenmaier, and
I. Supek (the Crystal Ball Collaboration at the AGS).

Phys. Rev. C, vol. 80, 025204 (2009).
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8. Beam-helicity asymmetry in double pion photoproduction off the proton.

D. Kreambrich, F. Zehr, A. Fix, L. Roca, P. Aguar, J. Ahrens, J.R.M. Annand, H.J. Arends,
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T. Rostomyan, S. Schumann, D. Sober, A. Starostin, I. Supek, C.M. Tarbert, A. Thomas,
V. Unverzagt, Th. Walcher, and D.P. Watts.

Phys. Rev. Lett., vol. 103, 052002 (2009).

9.  Photoproduction of © ° on protons and the A(1700) D;; resonance.
V.L. Kashevarov, A. Fix, P. Aguar-Bartolome, L.K. Akasoy, J.R.M. Annand, H.J. Arends,
K. Bantawa, R. Beck, V. Bekrenev, H. Berghauser, B. Boilatt, A. Braghieri, D. Branford,
W.J. Briscoe, J. Brudvik, S.Cherepnya, E.J. Downie, P. Drexier, L.V. Fil’kov, D.I. Glazier,

P. Grabmayr, R. Gregor, E. Heid, D. Hornidge, O. Jahn, T.C. Jude, V.A. Knezevic, R. Kondratiev,
M. Korolija, M. Kotulla, A. Koulbardis, S. Kruglov, B. Krusche, V. Lisin, K. Livingston,
1.J.D, MacGregor, D.M. Manley, M. Martinez, J.C. McGeorge, E.F. McNicoll, D. Mekterovic,
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10.  Photoproduction of n and 1’ of mesons off protons.
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