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Introduction: Theoretical background

Problem: Study of the meson-baryon interaction in the S=-1 sector.
10 channels involved in this sector: K~p, K'n, n°A, n°2°, n* 2=, n~ X+, nA, nZ0 K+tE-, K°E°

Interaction: QCD is a gauge theory which describes the strong interaction governed by the
effects of the color charge of its carriers: quarks and gluons.
Perturbative QCD is inappropriate to treat low energy hadron interactions.
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. gies
« far from any resonance

KN interaction is dominated by the presence of the A(1405) resonance!!!
A nonperturbative resummation is needed: Unitary extension of ChPT (UChPT).

The pioneering work -- Kaiser, Siegel, Weise , NP A594 (1995) 325



Formalism: UChPT nonperturbative scheme

Unitarization via the Bethe-Salpeter equation which it is solved by factorizing V and T matrices
on- sheII out the internal integrals

/3\ o M A KK Ty = Vig + VaGiVig + VaGiVi G Vi +
Tz] — Vij + VLlGlTl] Tij — (1 - %lGl)_lvlj

Pure algebraic equation

_ 2M, ME | mP—MP+s 1 ml | gom 1.0 | (5+2V5¢em) = (ME—m7)?
Gl = Ty @ r: 2 0 ME s n (s—=2v/s¢em)? — (M7 —m{)?

A—-p — AQgop — ARN w
U700 = Ap+y— = Qpr—xn+ — Axx

a subtraction constants for the dimensional
A <€ regularization scale u = 1GeV in all the k

any With isospin symmetry channels.
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Formalism: Effective Chiral Lagrangian

cl (B, U) = £ (B,U) + £ (B,U)

* Leading order (LO)
1
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Formalism: Effective Chiral Lagrangian

ce1(B,U) = £\ (B,U) + P (B,U)

* Leading order (LO)

= . 1 _ 1 _
Liis = (B(in D — Mo)B) [+ - D{B,ys{u, BY) + S F(B,s[u, B)

N

 Weinberg-Tomozawa term (WT)

V'L"J/'VT: %J4f2NN (\/_ M; — M) ’\\.,/>

1. Dominant contribution.
2. Interaction mediated, basically, by the constant f of the leptonic decay of
the pseudoscalar meson, 1.15f. ¢ < f < 1.22 2P, fo=93 MeV.



Formalism: Effective Chiral Lagrangian

£ (B, U)

« Leading order (LO)

£§\14)B (B(iv, D" —

* Born terms

Mo)B) +

— ['5\14)3(37 U) + 55\24)3(37 U)

1

2D<va5{u“ B}) +

= F(By,vs[u”, B])

1. Direct diagram (s-channel Born term)

Vi§ = V5 (D, F)

2. Cross diagram (u-channel Born term)

Vi§ = V(D F)

2 PRe
~ g
~
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Formalism: Effective Chiral Lagrangian

LH(B,U) = Lip(B.U) + £3p(BU) - s 7
~ 7”7
« Next to leading order (NLO), just considering the contact term B ' o

Ly =bp(B{x+, B}Y) + br(Blx1, B]) + bo(BB)(x+) + di(B{u,, [u*, B|})+
ldo(Bluy, [u*, BY]) + ds(Bu,) (ut B) + da(BB)(utu,,)

1 v 242
2NN D — ol wws i 9 )
B fQNZNJ {Dm 7 (%w‘? T30 + B (M + Ej)) Lw}

D;; = D;;(bo,bp,br)  Lij = L;;(d1,d2,ds,ds)

NLO
Vij

bo,bp,br,d1,ds, ds, ds are not well established, so they should be treated as
parameters of the model!
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Goals and motivation: First Stage
A. Feijoo, V. Magas, A. Ramos, Phys. Rev. C 92, 015206 (2015)

Special attention was paid to K™p — K = reactions:

There is no direct contribution from these reactions at lowest order Cy-,,_,x0z0 = Cy—)_p+z- =0
The rescattering terms from coupled channels are the only contribution to the scattering amplitude

Next terms in hierarchy could play a relevant role in these channels!!!
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A. Feijoo, V. Magas, A. Ramos, Phys. Rev. C 92, 015206 (2015)

Special attention was paid to K™p — K = reactions:
* There is no direct contribution from these reactions at lowest order Cy-,,_,x0z0 = Cx—p_g+5- =0

» The rescattering terms from coupled channels are the only contribution to the scattering amplitude
Next terms in hierarchy could play a relevant role in these channels!!!

Assumption: the contribution of the Born diagrams would be very moderate.
B. Borasoy, R. Nissler, W. Wiese, Eur. Phys. J. A 25, 79 (2005)

. Observable Points Observable Points
Y. Ikeda, T. Hyodo, W. Wiese, Nucl. Phys. A 881, 98 (2012)
T. Mizutani, C. Fayard, B. Saghai, K. Tsushima, Phys. Rev. C 87, 035201 (2013) OK-p+K-p 2. OK-p—+Kon
1 OTK~p—xOA : OK-p—=0x0
_ WT NLO ; _ - OK-psr-X+ y OK-panty-
Vij _ ‘/’l:j —|_ Vij T _ <1 T VG) V i T/I:j OK-psK+=- . OK-psKO=0
3 T AY I T
1 1 . Ru l Fl.« l
Fitting parameters: iy l
 Decay constant f Experimental data employed in the
7 coefficients of the NLO terms by, bp,br,dq,d;,d3, d, fitting procedure

* 6 subtraction constants @gy, Arps Arz, App, Ayy, Az * Channels traditionally employed

* Channels never previously employed
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Goals and motivation: First Stage
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Special attention was paid to K™p — K = reactions:
* There is no direct contribution from these reactions at lowest order Cy-,,_ 050 = Cx—p_gx+5- =0

* The rescattering terms from coupled channels are the only contribution to the scattering amplitude
Next terms in hierarchy could play a relevant role in these channels!!!

Assumption: the contribution of the Born diagrams would be very moderate.

B. Borasoy, R. Nissler, W. Wiese, Eur. Phys. J. A 25, 79 (2005)
Y. Ikeda, T. Hyodo, W. Wiese, Nucl. Phys. A 881, 98 (2012)
T. Mizutani, C. Fayard, B. Saghai, K. Tsushima, Phys. Rev. C 87, 035201 (2013)

Viy=VIT4+ VY = T=(1-VG) 'V = T

Results:

« The model successfully reproduced the whole set of experimental data
« K p — K Ereactions are very sensitive to the NLO corrections
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Goals and motivation: Second Stage Observable  Points  Observable  Points

. OK-psk-p 23 O K ~psROn 9
A. Ramos, A. Feijoo, V. Magas, Nucl. Phys. A 954, 58 (2016) S, 3 onmom 3
OK~psm—5+ 20 OK -~ psnty 28
OK-pasK+E 16 O K~ ps KO 29
v 1 AF,, 1
. . . . . R, 1 | 1

A new fit which includes the Born contributions was performed. R. I

Vi = Vi " VEH VAV = T=(1-VG)V = T

Fitting parameters:
« Decay constant f
« Axial vector couplings D, F

« 7 coefficients of the NLO terms bg, bp,br,dq,d;,d3, d,4
* 6subtraction constants QAgy, Qpp, Ars, App, Ays, Qg
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Goals and motlvatlon' Second Stage Observable Points Observable Points

. OK-p+K-p 23 O K~ p—sKOn 9
A. Ramos, A. Feijoo, V. Magas, Nucl. Phys. A 954, 58 (2016) s 3 ko 3
OK-pan—x+ 20 OK-~pants 28
OK - pasK*E 16 OK -~ psKOEO 29
~ 1 AF,, 1
. . . . . R, 1 Iy, 1

A new fit which includes the Born contributions was performed. R. I

Vi = Vi " VEH VAV = T=(1-VG)V = T

Results:

 The contribution of Born terms is at the same order as the NLO one

 We reached a very good agreement with all the experimental data

the goodness of this fit is comparable to that of Phys. Rev. C 92, 015206 (2015),
but with very different parametrization:

dissimilar NLO coefficients (unexpected compared to similar models in literature)
more natural-sized subtraction constants (in accordance with similar models in literature)
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Goals and motivation: Isospin basis decomposition for both models
A. Ramos, A. Feijoo, V. Magas, Nucl. Phys. A 954, 58 (2016)

0’25 L] L Ll L] Ll L L] T
= 02F — WT+NLO L - WT+NLO+Bom |
= - I=0 — =0
= - =1 — = =l
T 0,15F + :

o(Kp->K




Isospin filtering processes

Scenarios consisting of processes which filter isospin could provide more constraints in
order to get more reliable values of NLO coefficients.

« Inclusion of the experimental data from n4, nX° channels in the fitting procedure,
pure I =0 and I = 1 processes respectively.
Until now the scattering data used in the fits come from:

K p—-a Xt 280 78~ K, K p,n°A, K2, KT=~

16



Isospin filtering processes: New Fits

2 new fits were performed:

« Unitarized scattering amplitude from Chiral Lagrangian
(WT+Born+NLO)

Vig = VT +VEHVE+ V= T=(1=VG) "V = T

Observable Points Observable Points
OK-psK—p 23 OK-psKon 9
OK-p—mOA 3 OK~p—m0x0 3
OK—p—n—x+ 20 OK-p—antx- 28
O 0 o
OK-p—K+=- 46 OK-p—KO=0 29

8 1 AF1, 1
R, 1 I 1

R, 1

« Unitarized scattering amplitude from Chiral Lagrangian complemented with resonant contributions

(WT+Born+NLO+RES)

a) Inclusion of high spin and high mass resonances
allows us to study the stability of the NLO parameters
(bOI bD ’ bFJ dl: dz, d31 d4)

b) It also simulates the contributions of higher angular
momenta of the other channels via rescattering in the
energy regime above K= threshold.

Resonance I (J¥) Mass (MeV) T' (MeV) Igxz/T

KR

0(27) 1850-1910 60 - 200

A(2100) O(37) 2090-2110 100-250 < 3%

A(2110) 0(37) 2090 - 2140 150 - 250

A(2350) 0(37) 2340-2370 100 - 250

$(1915) 1(37) 1900-1935 80 - 160

¥(1940) 1(37) 1900 - 1950 150 - 300

1(Z7) 2025-2040 150 - 200 < 2%
(2250) 1(?7) 2210-2280 60 - 150

—

Sharov, Korotkikh, Lanskoy, EPJA 47 (2011) 109
Jackson, Oh, Haberzettl and Nakayama,Phys. Rev. C 91, 065208 (2015)
Feijoo, Magas, Ramos, Phys. Rev. C 92, 015206 (2015)



Isospin filtering processes: Inclusion of Hyperonic resonances

_ II,L Il,[
S KGR K(K ), m(k )/,’ Only for K™p — KE rfactions:
N\
N My, I'y s Tt =TBS 4 - __\N"T
N 7 1] 7
N ) \/4M, Mz JZP
9InNYR S ING

/ \ OnIy for K_p — nA reaction:
p(p*) E(p'"), A(p'™") TZZOt = Tﬁs + S T

KN —Y — KZ,nA
Y=A(1890),2(2030), ¥(2250)

K. Nakayama, Y. Oh, H. Habertzettl, Phys. Rev. C74, 035205 (2006)
K. Shing Man, Y. Oh, K. Nakayama,, Phys. Rev. C83, 055201 (2011)

3t _9BY; K
A(1890), )7 =2"  LyPi(a) =i EBIOYS,0,K + Hee.

T,-3j/2 (s",8) = F3)2(k, k") l_t;, (P)yskp, S 32(Pkp, ysu; (p)

7t 7/2% 9BY; ;5K e
£(2030), )" =~ £ ca) = =T BrOYEe0,0,0,K + Hee.

K

7/2 (s, 5) = Fryo(k, k') @ () kfy, Ko, Ky, Sz /2(@) ™ K2k uf (p)

5= .9BY; s K v
2(2250), JF = - LY (q) =i m; Br®Y!20,0,K + H.c.

Tisj/z_ (S’, S) = F5/2(k, k/) ﬁj’ (p,)k[,gl kéZSS/Z(Q)kalkazuf(p)

S JP =3/2% 5/27,7/27F

AM,My Y
8BY, MENY;K
Fyk,K) = ==
21
K

exp (—lg2 /A%) exp (—IZ’ ’ /A%)

FORM FACTORS

Sharov, Korotkikh, Lanskoy, EPJA 47 (2011) 109
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Isospin filtering processes: Results
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Total cross sections:
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Isospin filtering processes: Results

Observables at threshold (Branching ratios, shift and width of the 1S kaonic hydrogen...):

v R, R. ap(K " p— K™ p) AE,., T,
Ikeda-Hyodo-Weise (NLO) [23] 2.37 0.19 0.66 ~0.70 +10.89 306 591
Guo-Oller (fit I + II) [25] 2367023 0.188F0028  0.66110017  (—0.69 £ 0.16) +i(0.94 £ 0.11) 308 £ 56 619 + 73
Mizutani et al (Model s) [26] 2.40 0.189 0.645 —0.69 +10.89 304 591
Mai-Meissner (fit 4) [29] 2.381000  0.19170913  0.667F0 008 288733  572%3%
Cieply-Smejkal (NLO) [78) 2.37 0.191 0.660 ~0.73 +10.85 310 607
Shevchenko (two-pole Model) [79) 2.36 ~0.74 +10.90 308 602
WT+Born+NLO 2.36700% 01881001 0.65970 005 ~0.6510 02 +10.88%0 02 28872 5887%9,
WT+NLO+Born+RES 2.36 0.189 0.661 —0.64 +10.87 283 587
Exp. 2.36 4+ 0.04 0.189 + 0.015 0.664 + 0.011 (—0.66 + 0.07) + i (0.81 + 0.15) 283 + 36 541 + 92

Pole content of the WT+Born+NLO fit:

150
0~ a %Jr interaction in (7, S) = (0, —1) sector
125 I 2t
Pole gzl 9wl 1gnal  lgxz] £
00| ] A(1405) i
1419735 —i 71737 340 298 110 065 g
: 1420755 — 4 27718 231 351 1.26  0.36 £
75+ § W
. S . cioly A(1670) &
©  Guo-Oller (fit Ty +10 . +4 g
o Guo Oller ) 1675719 — i 314 047 059 174 371
sol x  Ikeda - Hyodo -Wiese | 5
o Mai - Meissner (fit 1) — 1 + . . . _ g
* = Mai- Meissner (V) 0~ @ 5 interaction in (1, S5) = (1, —1) sector g
A Reca Oset o
25| ﬁ[a;— v Okl ] Pole \gral gzl l9gn| lgys| lgr=|  F
=) xr
0 . . s . - . : 1701716 —3 17072 196 047 121 036  0.98 . . . A
1300 1325 1350 1375 1400 1425 1450 1475 1500 1340 1360 1380 1400 1420 1440 1460 1480

Re 4 (McV) w[MeV]



Isospin filtering processes: Results

Fitting parameters:

WT+Born+NLO WT+NLO+Born+RES
agn (1073) 126875 090 1.517 £ 0.208
axn (1073) —6.11470-0%3 —2.624 + 13.926
ars (1073) 0.684710-429 2.146 + 1.174
apa (1073) —0.66610-080 0.756 &= 1.215
ays (1073) 8.00472282 10.105 + 3.660
ax= (1073) —2.50%8%? —2.013 + 0.743
- 119670 1.180 £ 0.028
go/](eaevfl) 0.129t§-§§§ —0.071 £ 0.016
bp (GeV—1) 0.120*9-010 0.128 = 0.015
be (GeV—1) 0.209+0-022 0.271 4 0.022
dy (GeV—1) 0.151+0:021 0.144 4 0.034
dy (GeV—1) 0.12670-012 0.133 & 0.011
ds (GeV—1) 0.299+5:020 0.405 + 0.022
dy (GeV 1) 0.24970-05% 0.022 + 0.020
D 0.70075774 0.700 £ 0.148
F 0.51019:058 0.400 4+ 0.110
IAY:jan * INYs ) K - 8.924 + 11.790
92Y, 0 K - INY; ) K - 6.200 + 8.214
- —3.881 + 9.585

92Y5/5K "9INYs 0 K
9EY7 /oK "9INY;n K
As/2 (MeV)

As/z (MeV)

A7/ (MeV)
MY3/2 (MeV)
MY5/2 (MeV)
MY7/2 (MeV)
I3/2 (MeV)

Is/2 (MeV)

70 (MeV)

—14.306 £ 14.427
839.66 £ 406.68
541.31 £ 290.01
500.00 £ 426.82
1910.00 £ 44.70
2210.00 £ 39.07
2040.00 £ 14.88
200.00 £ 120.31
150.00 = 52.42
150,00 +43.12

Naturally sized values for all

Very homogeneous and accurate values

2
Xd.o.f.

0.96

16% improvement on the goodness of the fit




Isospin filtering processes

Scenarios consisting of processes which filter isospin could provide more constraints in
order to get more reliable values of NLO coefficients.

« Inclusion of the experimental data from n4, nX° channels in the fitting procedure,
pure I =0 and I = 1 processes respectively.
Until now the scattering data used in the fits come from:
Kp—-r Xt 7% 7727, K%, K p,7°A, K°EY, KT =~

- J-Lab proposal for the secondary K; beam for the reaction k{p — K*z° pure I =1

process.
A. Ramos, A. Feijoo, V. Magas, Nucl. Phys. A 954, 58 (2016).
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Isospin filtering processes

Prediction for K‘,}p — K*E9 reaction (pure I =1 process):

03 ) ) ) ) ) ' ' ' | __Phys. Rev. C 92, 015206 (2015)
«++  WT+NLO [30] —
025} oo, -=++ WT+Bormn+NLO [31] +—__]
oy R ——  WT4+Born+NLO —— Nucl. Phys. A 954, 58 (2016)
£ 02 S oINS — —  WT+Born+NLO+RES
T
4
A 0915
o
2z 0,1
o)

0 2 2 2 2 2 " i i
1800 1900 2000 2100 2200 2300 2400 2500 2600 2700
w [MeV]
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Isospin filtering processes

Scenarios consisting of processes which filter isospin could provide more constraints in
order to get more reliable values of NLO coefficients.

« Inclusion of the experimental data from n4, nX° channels in the fitting procedure,
pure I =0 and I = 1 processes respectively.
Until now the scattering data used in the fits come from:

K p—-a Xt 280 78~ K, K p,n°A, K2, KT=~

- J-Lab proposal for the secondary K; beam for the reaction k{p — K*z° pure I =1

process.
A. Ramos, A. Feijoo, V. Magas, Nucl. Phys. A 954, 58 (2016).

- Ap — J/YnA, J/3Pp KE decay, pure I = 0 process.
A. Feijoo, V. Magas, A. Ramos, E. Oset, Phys. Rev. D 92, 076015 (2015).
Roca, Mai, Oset and Meissner, Eur. Phys. J. C 75, no. 5, 218 (2015).
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Production mechanism of a meson-baryon pair from the A, weak decay

Ay = J/Y MB  Roca, Mai, Oset and Meissner, Eur. Phys. J. C 75, no. 5,218 (2015)

Ab <:uu+dd+ss
b =
u ) u
N ; d
Weak decay
1 1
[4p) = % |b(ud — du)) > |s(ud — du))

Cabibbo favored weak transition \/E

25



Production mechanism of a meson-baryon pair from the A, weak decay

VB {PB, pseudoscalar-baryon

au + dd + 5
Ap e > VB, vector-baryon

>
Y

JP=1/27,3/2"

Weak decay Hadronization
- _ V2
. . ) Kp) + IK°n) + —na) | (PB)
— |s(ud — du)) . s(tiu + dd + 5s)(ud — du)) =

_ 2
[K*"p) + |K™n) — g |¢A)  (VB)

26



Production mechanism of a meson-baryon pair from the A, weak decay

* The b-quark and A, have I=0, therefore ud quark pair has I=0
 We assume that u and d quarks act as spectators

 After the weak decay the combination of ud with s can only form A (I=0) states
R. Aaij. et al. [LHCDb Collaboration], Phys. Rev. Lett. 115 072001 (2015).

<>

I/

>
Y

[=0 Weak decay I=0 Hadronization
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Ap = J/WnA, ]/ KE decays: Transition amplitude

J/
J /1 s -
7 7~
\ 7 =) A, _
«— > =-(A)
S \
~ S
- —
NG
~
K*(n)

K*(n)
MMy, Mypp) =Vp [hMB + Z hiGz’(MMB)ti,qu(MMB)}

« The Vp factor absorbs the CKM matrix elements and the kinematic prefactors

Unknown overall factor ==—p Arbitrary units

Taken as a constant value

Feijoo, Magas, Ramos, Oset: Phys.Rev. D92 (2015) no.7, 076015,
Erratum: Phys.Rev. D95 (2017) no.3, 039905
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Ay = J/YnA, J/W KE decays: Transition amplitude

A b /

K*(n)

MMy, MjyB) = Vp [hMB

“,\ b /

+ S: hiGi(MMB)ti,qu(MMB)}

h; weights of the final meson-baryon states in the flavor wave function

hroso = hpts— = hp-x+ = hgrz- = hgozo =0,

hic—p = hgon =1, hyp = —%2

V2
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Ay = J/YnA, J/W KE decays: Transition amplitude

J /v
J /v s -
’ -
Ay P ~ = (AN) Ay P -
> &« C > > = (A)
SO \
~ - SO
N
~
K*(n) K™*(n)

MMy, Myypp) = Vo [hMB +> hz'Gz'(MMB)ti,ch(MMB)U

« Meson-Baryon loop function G; (i = K~p, K°n, nA) « Scattering amplitude t;, , from:

M2 m?2—M2+s. m? WT+NLO Phys. Rev. C 92, 015206 (2015)
G| = a;(p) + In 2l+ l l In—& +

1 2 M? WT+Born+NLO new fit
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Ay, = J/YnA, ]/ KE decays : double differential cross-section and predictions

d’T 1AM, M
dMMBdMJ/¢B (277)3 32Mib

Fixing the invariant mass MMB and integrating over MWB

Z\M MMBaMJ/zpB)’ 2Mpyg2M g4 B

8 —— 35 i 7
[ —— K'E WT+Borm+NLO (x10) e~ ] N ]
TI —— PSWT+Bom+NLO (x10) ra N ] . 30¢ — NMA WT+Bom+NLO .
2 - ’ N ] ©n - — —  PS WT+Born+NLO .
g 6F =+ K'E WT+NLO [30] / \ i g 75 B .=+ MAWT+NLO [30] ]
5 [ v PSWIRNLOG0) / Vo = . PS WT+NLO [30] -
E . 5 20}
e < 15}
&)
EM 3 25_— i
3, < 10p
5 S
1 B
L L L L L L - | L L \ ) 0 1 1 1 L L L I I I L L L L L L L~ !
{)800 1950 2100 2250 2400 2550 1650 1800 1950 2100 2250 2400 2550

M, [MeV] M, , [MeV]

Promising data from LHCb would be very useful to constrain our models!
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CONCLUSIONS

* Chiral Perturbation Theory with unitarization in coupled channels is a very powerful technique to
describe low energy hadron dynamics.

« The KN — KZ channels are very sensitive to the NLO terms of the lagrangian as well as to the
Born terms, so they provide more reliable values of the NLO parameters.

« Models for the KN interaction that fit the scattering data equally well have very different isospin
decomposition. Therefore, experimental data from processes which filter isospin have been
shown to be very helpful to reproduce properly the whole meson-baryon channels of the S=-1
sector and to constrain the fitting parameters.

K)p — K*E°(J-Lab)
Ap— J/Y nA, J/P KE (LHCb?)

« Addition of resonant terms in the scattering amplitude could play a significant role in the KN —
K=, nA reactions giving a significantly better agreement with experimental data. Their inclusion

is also a helpful tool to study the stability of the NLO parameters.
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Introduction: Some history...
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Introduction: Some history...

Energy shift and width of the 1s state in kaonic hydrogen Fotoproduction data from yp — KX reaction
The SIDDHARTA Collaboration at DA®NE fix the K™ p CLAS Collabortion at Jefferson Laboratory provided
scattering length with a 20% precision!!! detailed line shape results
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Formalism: Effective Chiral Lagrangian
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Formalism: Effective Chiral Lagrangian
Finally:
WT D C NLO -1
VIJ:VU _|_VIJ_|_VIJ_|_V1J :T:<1—VG> Vﬁ le

Fitting parameters:

« Decay constant f
* Axial vector couplings D, F
7 coefficients of the NLO lagrangian terms by, bp , b, d4,d,,d3, d,

* 6 subtracting constants Qgpy, Aga, Ay, a,,A, anz', A=
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Goals and motivation

1. Find a more reliable set of parameters of the Chiral Effective Lagrangian, paying special
attention to the NLO coefficients, by fitting to the existing data.

2. Reproduction of the experimental data:

g N, o | Energy shift and width of the kaonic
sl 1 > hydrogen :
- Lo AE [eV] I [eV]
283 +36+6 541 4+ 89 + 22

o2 82 8 B

Branching ratios:

(K p—nts)
— = 2.36 & 0.04
v T(K—p — m—>+) 36£0.0
(K~ p— 7OA)

R = = 0.664 = 0.011
" I'(K—p — neutral states)

K po>raty,n 1)
R. = = 0.189 £ 0.015
¢ I'(K—p — inelastic channels)

o(Kp-->7L’) [mb]

o B &8 8 8
ofKp > L ) [mb]

o8B 8E2888R

8 8 & 3

S(Kp-->1L") [mb]
o(Kp---> nDA) [mb]

S

°©

3. Give predictions for new/not measured observables from the different parametrizations
obtained.
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6(Kp --->nA) [mb]
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Chiral Perturbation Theory with unitarization in coupled channels is a very powerful technique
to describe low energy hadron dynamics.

The KN — KZ channels are very sensitive to the NLO terms of the lagrangian as well as to the
Born terms, so they provide more reliable values of the NLO parameters.

Models for the KN interaction that fit the scattering data equally well have very different
isospin decomposition. Therefore, experimental data from processes which filter isospin have
been shown to be very helpful to reproduce properly the whole meson-baryon channels of the
S=-1 sector and to constrain the fitting parameters.

Kp — K*2°(J-Lab)

Ap— J/Y A, J/P KE (LHCb?)

Addition of resonant terms in the scattering amplitude could play a significant role in the
KN — KE,nA reactions giving a significantly better agreement with experimental data.



