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BGO-OD (B1)

Yuyactauku ot ITUAD

J.E. basiaunos, A.b. I'puanes, H.I'. Kozaenko, /I.B. HoBunckmui,

B.B. Cymauer,[E.A. ®uinMoHOR)
B.C. Ko3zi0B, I'. MakapeHKOB, B.B. FonvﬁeBL B./. TapakaHoB
B.JI. 'ooBuoB, JI.H. YBapos, B.U. fluwopa, .M. Cnupugeaxon, H.® bonxaps

IIpon3BoaCTBO U HACTPOIiKa 9 npedOBBIX KaMep
(8+npomomun), CROS-3
Pacuem, ouzaiin u ycmanosexa 3auwumuotu cucmemvl 0m m.n. MacHUMHO20
ounos 01s 6xo0no2o oemexkmopa (SCi-Fi2) ¢hopsaponozo
cnekmpomempa
H32omoenenue cuemuukos u cemoso0os OJisi CUCeMbl MeYeHUs.

Gpomonos (~ 50%)
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Physics yYN— ...

» [Ipobnema HeIOCTAIOIINX PE30HAHCOB

»bapronHas cneKTpoCcKonus (MacChl, IIMPUHBI, MOJBI
pacrazna)
‘s 3mepenne ceuennii (o, do/dQ)

“sMsMmepenue moaspru3alHoOHHBIX HaOmomaeMbIx (Pol. Peam
+H2, D2)

‘s3Mmepenne ABOMHBIX MOJISIPU3AIIMOHHBIX HAOII0IaeMBbIX

‘s 3yueHne «y3KuX CTPYKTyp»

Baryon multiplets: octet, dekuplet, 56-plet, 70-plet...

In total hundreds of resonances composed of u, d, and s quarks.
PDG 1998: Total number of well established in experiment
resonances is 49 (the so-called problem of missing resonances).

— Need for more experimental data?
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Physics yN— ...

Photon factories

»GRAAL (Grenoble) (1996 -2007)
»CLAS/HallB@Jlab (1996 —~2014)
»CBELSA/TAPS (Bonn) (~1999 -)
»A2@MaMiC (Mainz) ( ~2009 -)
»BGO-0D (Bonn) (~2017 -)
»LEPS (Tohoku) (~2000 -~2010)

The partial wave analysis groups

»SAID (GWU,USA)
»MAID (Mainz)
»Bonn-Gatchina
»Juelich group
»ANL-OSAKA

»M. Manley (Kent Uni)
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Physics program, Ey = 0,53 + 2,85 GeV

N3y4eHue moporoBbIX aHOMAaJIUil, MOJ Pacnaga, «KMOJIEKYJIAPHBIX CTPYKTYP»
U T.J.

I/I3yqune POKACHUA CTPAHHBIX YaCTHIX
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Experimental data (Strangeness photoproduction)

do/dQ: y +p — K* + A

All events for K momentum < 1 GeV Discriminate states with (K*z%) missing mass
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|dentify Y* states from K+ x° recoiling mass

@ K*A — K*7%n (Missing neutron mass from K*70 system)
@ KTA(1405) — K+7%%X0 (Missing £° mass from K* 70 system)
@ KX (1385) — K*7w°A (Missing A mass from K70 system)
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Physics program, Ey = 0,53 + 2,85 GeV

Comparison Kuznetsov et al. <@g CBELSA/TAPS +EPECUR

E,=1400 - 1500 MeV
cut used by Kuznetsov: 1120 MeV < my, <1220 MeV
to suppress yp —A*—1A(1232)— pmy
Kuznetsov et al.. JETP 106 (2017) 693
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cut applied to CBELA/TAPS data: my, <1190 MeV
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ELectron Stretcher Accelerator (ELSA)

Crystal Barrel (7o 2004 r.)
BGO-OD

+Elektronen Stretcher Anlage”

duty factor < 90 %

... ~ 3nA
E = 3.5GeV

typ. time structure
i gl C
T = ‘108

N\
ELSA '
stretcher—ring

0.5 -3.5GeV

booster
synchrotron
0.5-1.2GeV

LINAC 1
(20 MeV)

i
i
\M
3 Q-\\\- “:':.:‘
a 5 . = 0 0
/

\ SR experiments

BN3

Om

Sm  10m IS5m

D. Novinsky (PNPI), 24.12.2019




BGO-OD Experimental setup

BGO ball Open Dipole magnet

Drift chambers_ |®

beam polarization up to 60%;

High-resolution and high-efficiency detection of photons
High-resolution measurement of the energy of final-state charged
particles. TOF for neutrons.
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BGO-OD Experimental setup

' | 1« tor l
ul_'!j,

e-Beamdump : MRPC Magnet
Sillenn Tracker
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Drift Chamber

2 TouyHOCTH MO3UIINHT
ropu3oHTIM 30 MKM

#TOYHOCTP 110 BEPTUKAIIH
60 MKM

% YcpenHeHHAss TOYHOCTh

32 MKM

#Pa3mep paboueit obacTu
~ 1,2*2,4 m?

#['excaronajabHas
crpykrypa JK
#Pamuyc sueiikn 10 Mmm
*PaccTosHrC MEKITY

CUTHAJIbHBIMU
npoBosioukamu ~ 17 mm

Pa3pemenne ~ 0,2 Mmm
(UTO®, boHn)
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CROS3-B for DC

The Coordinate Readout System (CROS3-DC) consists of the
following boards:

v'AD16-B — a 16-channel Amplifier/ Discriminator — Front-End;

v'CCB10 — a 10-channel Concentrator;
v'CCB16 — a 16-channel Concentrator;
v'CSB — a System Buffer PCI-Interface.

Drift Chamber 1 Drift Chamber 8

\ / \ /

N 7

CCE16-B | CSB-B

AD16-B

D. Novinsky (PNPI), 24.12.2019



Physics program, Ey = 0,53 + 2,85 GeV

B. Bantes et al. The BGO-OD Experiment at ELSA.
Int. J. Mod. Phys. Conf. Ser. 26 (2014) 1460093-1

! experimental program

n p.d lin. pol./unpol. 3.2 GeV
0 . p | lnpol 32GeV  1000h
. ¢ | p.d | lin. pol./unpol. | 3.2 GeV | 3200 h
KA, K'S0,K°S* | p | lmpoliumpol |  32GeV | 3000h
1’ mesic nuclei 12(0! unpol. | 3.2 GeV | 1200 h
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Physics program, Ey = 0,53 + 2,85 GeV

2019

The BGO-OD experimental setup at ELSA e-Print: arXiv:1910.11939
http://inspirehep.net/record/1761554 https://arxiv.org/abs/1910.11939

Strangeness Photoproduction at the BGO-OD Experiment
Phys.Part.Nucl. 50 (2019) no.5, 493-500
(2019-09-04)

Aspects of baryon spectroscopy at ELSA EPJ Web Conf. 199 (2019) 01017

Forward K*A and K*X° photoproduction
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Experimental data

Forward K*A photoproduction
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Experimental data

Forward K*A photoproduction
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Experimental data ‘
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Experimental data (KA, KX)
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Kaauoposka apeiidoBnix kamep offline (Ko3nenko)
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bamxaiimue mianbl (2020-2022)

yp — K*A and K*X°

yn (D) - K%

v +p — K"+ A(1405)

vd — KA +(n), ...

vy 12C - K*12C,

v 12C — 10 12C* —» 10 12C* + v (4,4 M>B)
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» BGO-OD: nyoaukamus « The BGO-OD experimental setup»
» Hauaro cucremaTu4eckoe u3yuyeHue peakiuii co
CTPAHHBIMHU YACTHIIAMHU B KOHEYHOM COCTOSTHUHU:

vp— K X0, A(1405) — Xx°
> ... M MHOIO Ha Oyayuiee

C nacrynawimum HoBbIM rogom.
BceM 310poBbst 1 HAYYHBIX ycnexoB B 2020 roay!
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Physics program ‘

Prediction of Baryon resonances

Baryon multiplets: octet, dekuplet, 56-plet, 70-plet...

PDG2014: The N = 0 band, which contains the nucleon and Delta(1232), consists only ofthe (56,0+)
supermultiplet. The N = 1 band consists only of the (70,1-1 ) multipletand containsthe negative-parity
baryons with masses below about 1.9 GeV. The N = 2 band contains five supermultiplets: (56,0+),

(70,0+2), (56,2+) ,(70,2+) and (20,1+).

In total hundreds of resonances composed of u, d, and s
quarks. PDG 1998: Total number of well established in
experiment resonances is 49 (the so-called problem of
missing resonances).

— Need for more experimental data?
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Experimental setup, BGO Rugby Ball
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Bonn-Gatchina partial wave analysis
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Observables in meson photoproduction

* Unpolarised Cross section (o,)

« Single-polarization observables
— Recoil polarization (P)
— Beam asymmetry (Z)
— Target asymmetry (T)

* Double-polarization observables
— Beam + Recoil (C,,C,,0,,0,.)
— Beam + Target (E F, G, H)
— Recoil + Target ( T Vgy Lo L)
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Single Polarization observables
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Role of polarization observables
Helicity amplitudes H.. H,, Hi: H;,

N

ltﬁ-l);::’:zirggt 1=1/2
N
n
=1 ,.v-;.f-r-l‘ Iu0
] \/\/\/\‘\" e
| 13=-;-7 ;::"%;f‘-. 1=-1/2

o~ [Hy 2+ [H [20H,,[2+[H, |2

S-P interference

P ~-Im{H. H*+H, H* }

Hl|

The signal of a weakly photoexcited P11 resonance may not be seen in the cross
section, but might be well seen in the £ beam asymmetry data through the

interference with S11(1535)
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