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. Cusp in the yp — K'E* cross section

The yp — K" channel

» Explained by introducing N*(2030) resonance

* Same model predicts peak in the yn — KY>Y cross section
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Previous results on the yn — K'2" channel
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Previous results on the yn — K'2" channel

* Structure in the most forward bin consistent with + Same resonance may explain
prediction cusp in yp — KTA(1405)

.
» Indication for KA / KX type resonance N*(2030), Cross SELHon
analogue to the P, states at LHCb

More information: Studies of A(1405) at forward angles, Antonio J. Clara Figueiredo
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The BGOOD Experiment
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Analysis

New approach:

* |Improved statistical precision — including second beamtime (2021 September)

* Apply a kinematic fitting routine to the data

o Yield is extracted from E}, of the XV — y/\ decay (74.42 MeV)

Track selection: yn — KoX°
N i A 64.1 + 0.5)% _
5 neutral tracks in the BGO Ball (100)% ~A ( ) DI
* 2 charged tracks in any part of the detector (30.69 = 0.05)% (98.82 + 0.03)%
system — V70 — 7Y
08.82 =+ 0.03)%
| 2y
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Reconstruction of 72'0

. Form 7 candidates for every

Yy combination

e Discard candidates outside 20
iInvariant mass range

Reconstruction of KV

. Form K" candidate for every
77" combination

e Discard candidates outside 20
iInvariant mass range
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Reconstruction of X"

Data Simulation
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Additional selection criteria
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Additional selection criteria

Data Simulation
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Kinematic fit

Constraints:
 Momentum conservation
 Energy conservation

. Mass of both 7"

. Mass of K"

e Mass of A

Discard events with confidence

level < 25%
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Target momentum after Kin. fit:

Kinematic fit
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Resolution in W on event-by-event basis:

Kinematic fit
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Yield extraction
s
- = 60—

Background modeling: © L
2 40
* Incoherent reactions on the proton é 203—
= [/ dataset (+ Fermi Motion) / luminosity scaled & 20
and set as fixed component 3 O
o -20=—

* Incoherent reactions on the neutron = g:
o [

-5F

= Phase space: yn — KA, yn — 2’2’2’z 7p 0

Fit methods:

* Kernel Density Estimates (KDE)

* (Gaussian constraints on normalized background yield across neighboring bins
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Yield extraction
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Flux and reconstruction efficiency

9 Flux: Reconstruction efficiency:
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Differential cross section (DCS)
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 Approach quasi free
production by selecting

Jl2lvr < 65 Mev

* No big discrepancies,
spectator approximation
seems to be reliable

 Smaller CS at higher
energies and more
forward angles?

4

Better determination of p,,

needed on event-by-event
basis
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DCS: Different W estimatss
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Results: Compare to previous data
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Results: Compare to previous data
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Results: Compare to model calculations
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Conclusion:

 Data shows reasonable agreement with previous measurements and models

* Improved statistical precision (2x) + extend angular range

Green: Kohl, K., Jude, T.C., Alef, S. et al. Eur. Phys. J. A 59, 254 (2023)
Red: A. Ramos and E. Oset, Phys. Lett. {B 727}, (2013) 287 scaled to

* Structure at the predicted region seems to persist approx. fit the height
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Summary and Outlook Ay

 Pentaquark states observed at LHCb in charm sector
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* Non-gaussian errors in kinematic fit
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Thank you for your attention!
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DCS: Beamtime comparison

 (Good agreement

 Data points consistent
within statistical
uncertainties

e Fluctuations seems to
be of statistical nature

Combining datasets
IS ok!

-
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DCS: Systematic error
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Beamtime comparison

Check if beamtimes are consistent:

Combined Results Individual datasets normalized by flux and efficiency
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The BGOOD Experiment

Goniometer tank Tagger dipole magnet

) radiator Beam dump
eo SR @ Y

........ g1 Moller detector
4 lead glass blocks

ARGUS

480 scintillating fibers

Tagger hodoscope

120 scintillator strips
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The BGOOD Experiment

Scintillator Barrel (SciFiZ)

— et
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The BGOOD Experiment
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SciFi

Drift Chambers \

ITI Open Dipole Magnet ToF Walls

17th March 2026 K% photoproduction at the BGOOD Experiment



80" 80r

30- 1668 MeV 1696 MeV : 1722 MeV | . f 1748 MeV
| C v?/ndf = -1.00 60F v?/ndf = 4.96 60 v?/ndf = 1.36 I y?/ndf = 2.69
20F = : :
40- oL 1
100 1 'H' : E ;
=T 20~ i
L I-L-L ............ S T B BT
5¢ 5 = L
r C { r r
K L O?___ITI_II_ ————————— 0?——I—ITI‘ITI—II‘IT —————— 05———}— II—{I—HI‘I}}—IT“——
0.2 < cos(@X ) < 0.5 5w immn s s s s
° CO S ° 0 50 100 150 200 25C O 50 100 150 200 25C O 50 100 150 200 250 O 50 100 150 200 250
cms
100- 1774 MeV | o f 1800 MeV | 100~ 1825 MeV | °OF 1856 MeV
[ s2/ndf = 2.04 i »2/ndf = 1.57 i »2/ndf = 0.70 ! »2/ndf = 0.88
: : - ; 100-
50 4 _ 50
: 50 t : 505
: N : e :
@ 5 5¢ I 5¢ 5¢
E O;__I_II_HI_LII_III_IE____ O?_lI—ITI'II_LII_EI_III_I___ O;__IHI_I_H_I_H_III_I}I_I___ O;__}I_II-I_IH—ILI_}HII_I___
o -5F . . . . —5F . . . . -5F . . . . -5F . . . .
~— 0 50 100 150 200 25C O 50 100 150 200 25C O 50 100 150 200 25C O 50 100 150 200 250
~ 100f : 60
(7)) - 1895 MeV . 1938 MeV 60 1981 MeV - 2032 MeV
i 1001 s2/ndf = 1.37 i 2/ndf = 1.48 : 2ndf =1.11 i s2/ndf = 0.91
o I I + 40~ 40r
: 50__ {” 50__ B I
O - - 20 201 : h
o :m,. — e _m_m/\.& . Reat :.L'-I-'_//\‘\ . K}I{Hm I-I-I._(/\¥ . % 2
5F 5¢ 5F 5F
C { C C C
0!“Tl£1—;r1ﬂ‘ITleI——— Oi‘ﬂﬁlﬂ—ffﬁulu—" Oi‘TﬂIHI‘IILIHI“l—" Oi‘fH}HLHI—HH}h—"
—-5F . . . . -5F . . . . -5F . . . . -5F . . . .
O 50 100 150 200 25C O 50 100 150 200 25C O 50 100 150 200 25¢ O 50 100 150 200 250
40F - Sur
- 2094 MeV 30- 2172 MeV - 2308 MeV
30F v?/ndf = 0.90 - v?/ndf = 0.79 - v?/ndf = 0.79
C . 20~
r T 17 20~ T i
20:_ T+ {'_} - 'l' + A - K‘L+ _
10 - 1 1o o 11} o + =
:_(./\.¥ - ||-I-:-I_ :J’¥ ........ ’;‘ I e T {"l
5 5F 5
0— -1 b I—IleI—I— - - O— - }I—H-I—I gy I'IT Big--- O— - TI—II-I—I EREE: I—IlI—I— - -
-5k —5F -5k

0 50 100 150 200 25C O 50 100 150 200 25C O 50 100 150 200 250

>% Decay vy Energy [MeV]

17th March 2026 K% photoproduction at the BGOOD Experiment



Kinematic fit

 Mathematical procedure to enhanced resolution of key N 0, = real angle
variables \ 0y, = measured angle

* Physical information is supplied via constraints (eg. energy
and momentum conservation, mass, ...)

» (Constraints are linearized and added to )(2equation ~ %\

* Minimizes the )(2 simultaneously with the constraint
conditions

* Tracks are "pulled" away from their unconstrained values
within the range of their known uncertainties
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Pull distributions

No charged particles is directional directional proton
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Pull distributions

Both charged particles are directional directional 7
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Confidence Level

No charged particles is directional directional proton
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Confidence Level

Both charged particles are directional directional 7
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¥ distribution

No charged particles is directional directional proton
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v distribution

Both charged particles are directional
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