Electroproduction of A(1405)

CLAS collaboration meeting
Tatsuhiro Ishige (Tohoku University)

2024.Novemberl14



A(1405)

Constituent quark model

vs Measured Analytic continuation of the KN

scattering amplitude

I=0
| TKN—)K'N |

One of approaches to
reproduce the mass

<

A(1405)| Differs from

1100 - COﬂStItuent [2] M. Mai, Eur. Phys. J. Spec. Top. (2021) 230:1593-1607
1000
900 Quark Model « Pole positions vary by theoretical models
i1t 1= 3= 5
: : : 2 - Important to determine poles by experiment
A
[1] T. Melde et al., Phys. Rev. D data = Key to understanding A(1405) dynamics

77, 114002 (2008)



Previous experimental research 3

v Photoproduction using CLAS data [3,4]
v Electroproduction using CLAS data [5]
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« Achievement (despite limited statistics)

4+ Extracted mass values of two poles

4+ Due to limited statistics, szas integrated

. Unstudied physics for understanding A(1405)
dynamics

+ 0 dependence of cross section

+ 0? dependence of line shape of 7% invariant mass

+ —| will use the high-statistics CLAS12 data for analysis



Condition & First look 4
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Present status of KaoniID
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Vertex cuts
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- Crossing band as background on the 2D

plot of mvs p

- Background reduced well by the vertex cuts
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Decay mode selection
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Summary

« Study of A(1405) electropdocution at CLAS12
* Final goal: Understand A(1405) dynamics through the peaks of the two poles

* Analysis: Analyze Q2 evolution of cross section and “line shape”

« Present analysis situation

+ Vertex cut applied #Reduced background in MM(e'K+)

« Future plan
4+ Develop analysis methods for A(1405) study

4+ Collect events from recent data using the newly developed methods






Previous experimental research

v Photoproduction using CLAS data [3,4]
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 Line shapes are not relativistic Breit-

Wigner functions

. There are effects on both I = 0,1 of 7X
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Vertex cut for electron and K+

« /-vertex cut

+ For each particle
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4+ Difference

- Gaussian fitting
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