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The Electron Stretcher Accelerator (ELSA)

A 3 stage e accelerator - continuous electron beams up to 3.2 GeV
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The BGOOD experiment, Eur. Phys. J. A 56:104 (2020) .
Spokespersons: H. Schmieden (Bonn) & P. Levi Sandri (Frascati)
@ The BGOOD Collaboration - 32 members from universities in Germany, Italy, Russia & USA

@ BGO calorimeter (central region) & Forward Spectrometer combination
@ High momentum resolution, excellent charged & neutral particle ID

ToF
- BGO ball Open Dipole magnet

flux monitoring driftchambers

Tagger magnet

goniometer

beam dump ARGUS
Tagger
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2. The BGOOD experiment at ELSA

Experimental requirements %

o Charged particle identification at extremely forward angles -

reaction dynamics at very low momentum exchange

@ High forward momentum resolution K* i
_ . : : TR0~/
@ Reconstruction of complicated, mixed charge final states - P .

eg KTA(1405) — KT (7%2%) — K+ mOypr—
@ Unique & complementary to existing facilities (eg CBELSA-TAPS neutral particle
reconstruction, CLAS charged particle reconstruction).

BGOQOD at the ELSA facility, Bonn J
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2. The BGOOD experiment at ELSA

BGOOD - Central region, Eur. Phys. J. A 56:104 (2020) %

o BGO Rugby Ball (central region) @ Clean reconstruction of neutral meson

) decays:
@ Charged & neutral particle ID
@ Excellent time resolution (~ 2 ns) per BGO crystal 5 all combinatorics
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2. The BGOOD experiment at ELSA

BGOOD - Forward region, Eur. Phys. J. A 56:104 (2020)
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3. Exotic structure in associated strangeness photoproduction?

Forward vp — K+30 published at PLB 820 (2021) 136559

Physics Letters B 820 (2021) 136559

Contents lists available at ScienceDirect

PHYSICS LETTERS B

Physics Letters B

I www.elsevier.com/locate/physletb

Observation of a cusp-like structure in the y p — KT %° cross section )

at forward angles and low momentum transfer i

T.C. Jude®*, S. Alef?, P. Bauer?, D. Bayadilov "<, R. Beck®, A. Bella®', ]. Bieling ™',

A. Braghieri¢, PL. Cole®, D. Elsner?, R. Di Salvo®, A. Fantini ‘£, 0. Freyermuth?,

F. Frommberger?, F. Ghlo his, Goertz A. Gridnev ¢, D. Hommann®!, ]. Hannappel 2,
K. Kohl?, N. I(ozlenko A LaplkJ P. Lev1 SandriX, V. LisinJ, G. Mandaghol‘“ F. Messi®!,
R. Mesmfu D. Morlcc1am V. Nedorezov!, V.A. leonovbC3 D. Novinskiy ¢, P. Pedromd
A. PolonsklyJ B -E. Reltz'31 M. Romamukf" AV. Sarantsevbc G. Scheluchin?,

C V. Sumachev 3. V. Veena®! V. Tarakanov©.
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Forward vp — KT¥9 - Motivation

Previous SPHINX data, zrc, ss:ss5 (1995)

§ * [Coherent diffractive production:

@ W ~ 1900 MeV at the K+ K~ p threshold, many S P+C— XK+ C

@ Limited data at forward K™ angles

~NT
R . t Transverse p < 300 MeV/c,
predictions: b Proposed X(2000)? ‘
. 1
o ¢N bound Systems Gao, Huang, Liu, Ping, Wang & Z. Zhao, I ; \
20 |
PRC, 95:055202, 2017 [ M
R
{

| |Evidence of crypto-exotic
“ baryons Bj = |uudss)?
I

o Molecular KX states, J¥ =1/27 & 3/2~ ot f’ [ 4
consistent with N*(1875) & N*(2100) Huang, Zhu & ' L/ ,m

|
N *
Ping, PRD 97:094019, 2018. 5 | / ;\ |\\ ' '
T np
1} .

\_‘_LJ. L

o A 3-hadron KKN molecule with a9(980)N & e e
6(980)N Components Martinez Torre, Khemchandani, MeiBner
& Oset, EPJA 41:361, 2009. Low transverse P requires forward

kinematics in photoproduction!
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3. Exotic structure in associated strangeness photoproduction?

Yp — KX published at PLB 820 (2021) 136559 %

@ Highest statistics to date for cos 9, > 0.9 (CLAS data in cos6X,; 0.85 to 0.95)
@ Resolve discrepancies in world data set & reveals “cusp"at W ~ 1900 MeV
035 BGoop

C BnGa including BGOOD .
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3. Exotic structure in associated strangeness photoproduction?

Yp — K+ 30 published at PLB 820 (2021) 136559
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@ Cusp increases quickly with cos 0%, and K™ transverse
) (labelled left, inset)
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@ Consistent with the “extent of cusp"seen at CLAS:

—_
—_

0.9
0.8
0.7

0.4f

do/dQ ratio - above/below "cusp"

l_':ﬁ;}'—

0.6 ~#BGOOD (small cos 65 intervals) I +

BGOOD (full cos 8f,, interval)

0.5F & CLAS (Dey)

-~ CLAS (Bradford)
SAPHIR

1

BGOOD -

B o b b e e e e L
0.84 0.86 088 09 092 094 096 098 1

Exotics in the uds sector?

K
cos 6gy,

22 [ekabps 2021 10/18



3. Exotic structure in associated strangeness photoproduction?

« ramd

Yp — K+ 30 published at PLB 820 (2021) 136559
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Yp — K+/\(1405) — K+(ZO7TO) G. Scheluchin PhD thesis, paper in preparation

Photoproduction of KTA(1405) — K*7°%" extending to forward angles and low
momentum transfer

Georg Scheluchin,'s* Stefan Alef,! Patrick Bauer,! Reinhard Beck,? Alessandro Braghieri,® Philip Cole,*
Rachele Di Salvo,” Daniel Elsner,! Alessia Fantini,>® Oliver Freyermuth,! Francesco Ghio,”® Anatoly
Gridnev,? Daniel Hammann,» T Jiirgen Hannappel,’ Thomas Jude,! Katrin Kohl,! Nikolay Kozlenko,?

Alexander Lapik,'® Paolo Levi Sandri,'! Valery Lisin,'? Giuseppe Mandaglio,'? '* Roberto Messi,® 7> T Dario
Moricciani,® Vladimir Nedorezov,'® Dmitry Novinsky,” Paolo Pedroni,> Andrei Polonski,'® Bjérn-Eric
Reitz," T Mariia Romaniuk,’ Hartmut Schmieden,! Victorin Sumachev,? * and Viacheslav Tarakanov?

(BGOOD Collaboration)
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Yp — K+/\(1405) — K+(ZO7TO) G. Scheluchin PhD thesis, paper in preparation %
o A(1405) — 79%0 - Clean identification: ¥ (1385) — X %70 isospin forbidden

o Full reconstruction & kinematic fit: K*A(1405) — K+X07% — K¥tyAr® — K*3ypr—

@ Line shape - good agreement with previous data

@ This data & ANKE - 2 peak
structure at 1395 &
1425 MeV /c27?

@ Close to the A(1405) proposed

2-pole structure
Oller & MeiBner, PLB 500, 263 (2001)

no

o

do/dm (nb MeV' ¢?)
e

CLAS: Moriya, et al PRC 87, 035206 (2013)

ANKE: Z_ychor et al, PLB 660, 167 (2008) 1 350 1400 0 1 500
Dashed line: Nacher et al, PLB 455, 55 (1999) T[OEO mass (MeV/CZ)

Hukonain Kosnenko (Ceccuss YC ODB3I) BGOOD - Exotics in the uds sector? 22 [lekabps 2021 13 /18



Yp — K+/\(1405) — K+(ZO7TO) G. Scheluchin PhD thesis, paper in preparation %

Total cross section for yp — K*TA(1405) — ¥9r°

With Triangle

singularity lNo triangle smgularlty‘

Triangle singularity in vp — KTA(1405)
Wang et al. PRC 95, 015205 (2017) r — total fit
¥(pv) K (k) [ o TS

E* t-channel

J

A(1405)
@ N*(2030) close in mass & strong coupling to ?: i
K*% 500 2000 2500
@ K*X molecular component? E, (MeV)
@ N*(2030) proposed for the cusp in KOX* [Triangle singularity component]
photoproduction [CLAS: Moriya, PRC 87, 035206 (2013)]

v
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3. Exotic structure in associated strangeness photoproduction?

Forward vp — KA, Eur. Phys. J. A (2021) 57:80

K" A photoproduction at forward angles and low momentum
transfer

T.C. Jude'?, S. Alef!, P. Bducr R. Beck?, A. Bella"?, J. Bicling®?, A. Braghieri®, P.L. Cole?, D. Elsner!,

R. Di 5a1v05 A. Fantini®6 , O. Freyermuth!, F. Frommberger!, F. Ghio”8, S. Goertz!, A. Gridnev?, D. Hammann'?
J. Hannappel” K. Kohl1 N. Kozlenko?, A Lapik'®, P. Levi Sandri'!, V. Lisin!?, G. Mandaglio!*'3,

F. Messid, R. Messi®®, D. Moricciani®, V. Nedorezov!®, D. Novmbklvq P. Pedroni®, A. Polonskiy'’, B.-

E. Reitz!?, M. Romaniuk®14 , G. Sdl(‘lu(hlul H. Schmieden®, A. Stuﬂ(‘l(‘vg V. Sumd(,h(‘vge V. Tarakanov?, and
T. Zimmermann'*
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3. Exotic structure in associated strangeness photoproduction?

+ oy
Forward vp — K™, Eur. Phys. J. A (2021) 57:80
@ Low t data - constraint on hypernuclei electroproduction =
3
g . . g
@ Forward angles - sensitive to high spin N* g 0.015 cos 0%,
) luti
(o 0 > O 9 3 resolution
. ¢ BGOOD LEPS (Shiu) —RPR
g C § CLAS (McCracken) # LEPS (Sumihama) BS1
= I CLAS (Bradford) — BnGa without BGoOD---8s3| CLAS data:
g5 SAPHIR BnGa with BGOOD K+ | cos 6, =0.95
5 CLAS data: 0.85 < cosfy, < 0.95 0.85 < cos ¢y < 0.95 %—_
0.4 H 44 +y
F Ry BnGa: EPJA 50:74 (2014)
L (B RPR: Skoupil & BydZzovsky,
03 PRC, 100:035202 (2019) ‘ -
[ BS1 & BS3: Skoupil & cos 6, =0.97 cos 6f _099
r Bydzovsky, PRC, 97:025202 0.5 b 3 *
oal- (2018) 0.4 g {'{’ 4433
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The BGOOD experiment at ELSA

Exotic structures in the light quark sector?

© Motivation - parallels in the strange & charmed quark sectors?
@ The BGOOD experiment at ELSA, Bonn
© Exotic structure in associated strangeness photoproduction?

o KO photoproduction - driven by molecular N* states?
o KTA(1405) - evidence of triangle singularity mechanism

o Cusp at forward KtX0 photoproduction at the KKp threshold

© Searches for exotic dibaryons at BGOOD ' o
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Searches for exotic dibaryons at BGOOD

Forward ’}/D — 7T07T0D, loToBuTCcs K nybnukauyum

0

N3yyeHune poxxaeHusi gByx m° ME30HOB Ha AEATpOHe.

Evidence of a dibaryon spectrum in coherent 7°7°d photoproduction at forward deuteron
angles

T.C. Jude®*, S. Alef*, R. Beck®, A. Braghieri", P.L. Cole¢, D. Elsner?, R. Di Salvof, A. Fantini“¢, O. Freyermuth®, F. Frommberger®,
F. Ghio™, S. Goertz*, A. Gridnev®, K. Kohl*, N. Kozlenko®, A. Lapik!, P. Levi Sandri¥, V. Lisin/, G. Mandagliol’“‘, V. Nedorezov’,
D. Novinskiy®, P. Pedroni¢, A. Polonskiy!, B.-E. Reitz a1 ‘M. Romaniuk™, G. Scheluchin®, H. Schmieden?, A. Stuglev®,

V. Sumachev®?, V. Tarakanov®
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’yn(p) — KOZO K. Kohl PhD thesis, loTosutcsi k nybnnkauun

Measurement of the yn — K°X° differential cross section over the K* threshold

K. Kohl,"* S. Alef,"> R. Beck,> A. Braghieri,®> P.L. Cole,* D. Elsner," R. Di Salvo,” A. Fantini,>¢
O. Freyermuth,! F. Frommberger,! F. Ghio,”® S. Goertz,' A. Gridnev,® D. Hammann,"f J. Hannappel,!
T.C. Jude,"* N. Kozlenko,” A. Lapik,'? P. Levi Sandri,’! V. Lisin,'® G. Mandaglio,'®'* R. Messi,” ¢
D. Moricciani,'* V. Nedorezov,'*: % V.A Nikonov,?? D. Novinskiy,” P. Pedroni,® A. Polonskiy,'? B.-E. Reitz,!"
M. Romaniuk,> ' G. Scheluchin,’ ¥ H. Schmieden,! A. Stuglev,? V. Sumachev,? § and V. Tarakanov®
(BGOOD Collaboration)
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Cnacunbo 3a BHumanue %

C Hacrynawowum Hoeeim Mogom!
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