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Current situation:

- Tension in the 27 data

- Differences in datasets are almost exclusively contained in
inelastic contributions stoffer et al. (2023)

- Inelastic effects are combined as a multiplicative factor in the
current dispersive treatment Leplumey and Stoffer (2025)

- No unified fits available for multi-channel treatments
Achasov and Kozhevnikov (2013)

Two-potential model: Hanhart (2012)

- Based on unitarity and analytic properties of the S-matrix
- Inelastic channels built explicitly and fit to data



Two-potential model: diagramatic representation

Background T-matrix:

Resonance T-matrix:

Form factor:
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Two-potential model
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Two-potential model
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Application to o(500), p(770): Heuser et al. (2024).






Preliminary results




Example fit (4 resonances)

[data references in backup slides]
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Fit comparison for 77 datasets (4 resonances)
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Fit comparison for 77 datasets (4 resonances)

I BaBar . CMD-3 I KLOE
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What about errors? Next slide!



Procedure

To do before drawing conclusions:

- More datasets (rest of the 77 data, tail from the = decay data)
- Avoid local minima by unifying initial fit parameters

- Generate correlation matrix for x? contributions

- Avoid bias via d’Agostini procedure

- Incorporate energy rescaling

- Generate systematic uncertainties by varying e.g. number of
resonances (ask me about the backup slide with 5 resonances)

Stay tuned for the arXiv submission!



Summary, outlook

- Based on dispersion relations, a unified description of the
dominant inelastic channels was constructed

- Consistent with unitarity and analyticity

- Preliminary results show the difference in quality of the inelastic
description, when comparing different 2z datasets

- Further study is required to make statements about statistical
significance of these differences

Related projects:

- Resonance pole positions (p, o/, p’,...) — Leon Heuser (poster)
- w — 37 Dalitz plot parameters — Miriam Penners (poster)

- QCD sum rules — Yaxuan Huang



Backup slides



Vertex structures
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Semistable channels

Spectral function for an unstable state A,

: 1
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Semistable channels: 47 and the a; spectral function

ay spectral function
+ ALEPH data
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Alternative fit (5 resonances) [see Leon’s poster]
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Bias correction and energy rescaling

Bias correction (iterative procedure) D'Agostini (1994)

X = (fx) — vi) Covy ' (F(x) — vy)
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Cov?>" = — L =T(x)f"""(x;)
v Vivj !
Energy rescaling Colangelo et al. (2019)
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Data sources

7tm~ production: BaBar [Lees et al. (2012a)], KLOE [Anastasi et al. (2018)],
CMD-3 [ignatov et al. (2024)], Belle [Fujikawa et al. (2008)]

7w P-wave phase shift: Bern [colangelo (2004); Caprini et al. (2012)]

7% production: BaBar [Lees et al. (2017)], CMD-2 [Akhmetshin et al. (2003)],
SND [Achasov et al. (2000, 2016)]

w decay: NA6O [Arnaldi et al. (2009, 2016)]
4 production: BaBar [Lees et al. (2012b, 2017)]
Kaon VFF from 7 decay: BaBar [Lees et al. (2018)]

mrn production: BaBar [Aubert et al. (2007)], CMD-2 [Akhmetshin et al. (2000)],
SND [Aulchenko et al. (2015)]

KK production: BaBar [Aubert et al. (2008)]

a; spectral function from 7 decay: ALEPH [Davier et al. (2014)]
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