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Useful to relate results to other theories like quark
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In the 1998 Note on the A(1405) in PDG 98, R.H, Dalitz discussed
the S-shaped cusp behavior of the intensity at the N-K threshold ob-
served in THOMAS 73 and HEMINGWAY 85. He commented that
this behavior "is characteristic of S-wave coupling: the other below
threshold hyperon, the X(1385), has no such threshold distortion
because its N-K coupling is P-wave. For A(1405) this asymmetry is
the sole direct evidence that J© = 1/2~ .~

A recent measurement by the CLAS collaboration, MORIYA 14,
definitively established the long-assumed JP = 1/2™ spin-parity
assignment of the A(1405). The experiment produced the
A(1405) spin-polarized in the photoproduction process yp —
K+ A(1405) and measured the decay of the A(1405) (polarized) —
E7 (polarized)=~. The observed isotropic decay of A(1405) is
consistent with spin J = 1/2. The polarization transfer to the
X7 (polarized) direction revealed negative parity, and thus estab-
lished JP = 172
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Discovered by ALSTON 60. Early measurements of the mass and
width for combined charge states have been omitted. They may be
found in cur 1984 edition Reviews of Modern Physics 56 S1 (1984).

We average only the most significant determinations. We do not
average results from inclusive experiments with large backgrounds
or results which are not accompanied by some dscussion of ex-
perimental resolution. Nevertheless systematic differences between
experiments remain.  (See the ideograms in the Listings below.)
These differences could arise from interference effects that change
with production mechanism and/or beam momentum. They can
also be accounted for in part by differences in the parametriza-
tions employed. (See BORENSTEIN 74 for a discussion on this
point.) Thus BORENSTEIN 74 uses a Breit-Wigner with energy-
independent width, since 3 P-wave was found to give unsatisfactory
fits. CAMERON 78 uses the same form. On the other hand HOLM-
GREN 77 obtains a good fit to their Ax spectrum with 3 Pwave
Breit-Wigner, but includes the partial width for the I = decay mode
in the parametrization. AGUILAR-BENITEZ 81D gives masses and
widths for five different Breit-Wigner shapes. The results vary con-
siderably. Only the best-fit S-wave results are given here.
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* A(1405) is dominated by KN interaction

« A similar mechanism can be responsible for the generation of K-pp bound
states. See for example, S. Ajimura et al arXiv:1805.12275 [nucl-ex].

* The equation of state of neutron stars is sensitive to the antikaon condensate and
thus to the propagation of antikaons in nuclear medium.
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A depiction of the operator form of the Bethe Saltpeter Equation.
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The bubble chain summation caused by iteration of the Bethe Salpeter Ansatz

Vid,, d,;p) = Awr(gs + ¢2) + Born(s) + Born(u)
+A14(q1 - q2) + As7([gh, qb] + Apm + As1a (%(Ql -p) + ¢i(q2 'P))

The chiral expansion of the driving term, V.
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The data that exists in the energy region of interest is shown in red.



ot 1.10 (62/30/8%)
|E| [GeV ) 0.106

a)-¢ bi-11 [GeV ™'
+0.44757% 0341011
+2.04% 330 +0.2910 7%
+0.1475°50 —-0.62*508
095733 ~0.02121¢
-0.7521% +0.24*3%%
-1.9933% -0.82493!
~1.3243:34
bo,p,r [GeV™'] -0.014572
-0.50°59! +0.044022
+0.087501 +0.1549%
-0.22235] +0.40*5:53

In addition, we fit to
threshold data
including data from the
SIDDHARTA
Experiment
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Total cross sections fitted by the model. The dashed black line shows the
contribution of the s-wave part of the amplitude only.
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»

arbitrary units

M 5 [GeV]

Fit of the generic couplings K-p—2(1660)m—-and

2(1660)— (nm—2+)m+to the invariant mass
distribution in arbitrary units.

R. J. Hemingway, Nucl. Phys. B253, 742 (1985).

Yt¥n

doldMiny [Lb/GeV]

doldMin [Lb/GeV]

daldMiny [Lb/GeV]

Fit (x20p= 1.07) to them 2 invariant mass
distribution (Miny) from yp—=K+(112) reaction.
K. Moriya et al. (CLAS), Phys. Rev. C87,
035206 (2013), arXiv:1301.5000 [nucl-ex].
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Imaginary part of KN partial
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Left: Pole positions (black stars)
for the 0(1/2-). The error ellipses
are from a re-sampling procedure
shown explicitly in the
corresponding insets. The shaded
squares show the prediction from
other literature for the narrow
(blue) and broad (orange) pole of
N(1405)

Below: A plot of the amplitude in
the complex plane that shows the
two peaks.
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Left: A representation of the position of a
pole in the best fit of our model in the 1(1/2+)
Channel.

Below: The amplitudes of the couplings for
the poles observed in the best fit.
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When a structure is observed in a good fit to good data and does not have the

quantum numbers of any known state, categorically speaking there are three
possibilities.

1. It’s present because the data demonstrate that there exists an undiscovered
state in nature.

2. It’s present because the data require the model to account for something it
isn’t currently accounting for.

3. It’s completely arbitrary; it’s existence does not improve the fit in any way.
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When a structure is observed in a good fit to the data and does not have the
gquantum numbers of any known state, categorically speaking there are three
possibilities.

1. It’s present because the data demonstrate that there exists an undiscovered
state in nature.

2. It’s present because the data require the model to account for something it
isn’t currently accounting for.
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\for +2(fie + 2f14) 2 + | fi- — fre|P(1 — 2)?
Real Formula for the differential cross section

\for +22f1— + frs) P+ |fio — fieP(1 = 2)?

Reversed Formula for the differential cross
section

The partial waves of the best fit. We additionally include a black line to
show the best fit when the partial waves are reversed.
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When a structure is observed in a good fit to the data and does not have the
guantum numbers of any known state, categorically speaking there are three
possibilities.

2. It’s present because the data require the model to account for something it
isn’t currently accounting for.
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 The Mai-Meissner Model is fit to differential cross section as well
as older data. This constitutes the first ever simultaneous fit of all
data without explicit resonances.

- Both poles of the A(1405) were reproduced

* A new anomalous structure was observed that didn’t have the right
parity for the 2(1385).

* This statistically robust state likely exists because the differential
cross section data demand a p-wave resonance and a NLO model
cannot give it the right J.
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