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 REACHING FOR THE HORIZON

The Site of the Wright Brothers’ First Airplane Flight

2

“... hadron spectroscopy 
illuminates the QCD interaction 

that binds quarks.”
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K⇤Strange  resonances: PDGK*
The fiercely debated 

JRP talk

We will stop here

Why can’t we go further?

10 total states
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Strange  resonances: PDGK*
The fiercely debated 

JRP talk

We will stop here

Why can’t we go further?

10 total states

{

{+ Other FSI
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What can we help with?

Heavier  are poorly knownK*

Different production mechanisms 
lead to not very consistent 

results

Scattering should provide a clean 
extraction of these states

JRP talk
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Th

Second lightest resonance 
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Correlated with chiral symmetry-breaking phenomena

Input to hadron physics observables

Extremely broad  extremely short-lived→

Not well-understood  new observables ??→

What can we help with? JRP talk
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<latexit sha1_base64="EjWXACN5eOQczo4+Qi0GU55LboU=">AAAB+3icbVDLSsNAFJ34rPUV69LNYBHERUnE17LUjeCmgn1AE8tketMOnUzCzEQsob/ixoUibv0Rd/6N07QLbT0ww+Gce7n3niDhTGnH+baWlldW19YLG8XNre2dXXuv1FRxKik0aMxj2Q6IAs4ENDTTHNqJBBIFHFrB8Hritx5BKhaLez1KwI9IX7CQUaKN1LVLNU/H+PbhBHvAef517bJTcXLgReLOSBnNUO/aX14vpmkEQlNOlOq4TqL9jEjNKIdx0UsVJIQOSR86hgoSgfKzfPcxPjJKD4exNE9onKu/OzISKTWKAlMZET1Q895E/M/rpDq88jMmklSDoNNBYcqxOXcSBO4xCVTzkSGESmZ2xXRAJKHaxFU0IbjzJy+S5mnFvaic352Vq7VZHAV0gA7RMXLRJaqiG1RHDUTRE3pGr+jNGlsv1rv1MS1dsmY9++gPrM8fQS6TTw==</latexit>

B ! K⇤``
<latexit sha1_base64="cqUDwLyeOKJbskSi9Rg28CVnBYY=">AAAB8XicbVDLSgMxFL1TX7W+qi7dBIvgqsyIr2WpG8FNBfvAzlAyaaYNzWRCkhHK0L9w40IRt/6NO//GtJ2Fth4IHM65l9xzQsmZNq777RRWVtfWN4qbpa3tnd298v5BSyepIrRJEp6oTog15UzQpmGG045UFMchp+1wdDP1209UaZaIBzOWNIjxQLCIEWys9Fj3TYLukC9Zr1xxq+4MaJl4OalAjkav/OX3E5LGVBjCsdZdz5UmyLAyjHA6KfmpphKTER7QrqUCx1QH2eziCTqxSh9FibJPGDRTf29kONZ6HId2MsZmqBe9qfif101NdB1kTMjUUEHmH0UpRzbmND7qM0WJ4WNLMFHM3orIECtMjC2pZEvwFiMvk9ZZ1busXtyfV2r1vI4iHMExnIIHV1CDW2hAEwgIeIZXeHO08+K8Ox/z0YKT7xzCHzifP30PkCk=</latexit>

B ! K⇡

<latexit sha1_base64="6druyWV3VNh1XcfnGtzrbxgDj4w=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CRZBPJRd8etY9CJ4qeC2hXYt2TTbhibZJckKZelv8OJBEa/+IG/+G9N2D9r6YODx3gwz88KEM21c99spLC2vrK4V10sbm1vbO+XdvYaOU0WoT2Ieq1aINeVMUt8ww2krURSLkNNmOLyZ+M0nqjSL5YMZJTQQuC9ZxAg2VvLvHk+6brdccavuFGiReDmpQI56t/zV6cUkFVQawrHWbc9NTJBhZRjhdFzqpJommAxxn7YtlVhQHWTTY8foyCo9FMXKljRoqv6eyLDQeiRC2ymwGeh5byL+57VTE10FGZNJaqgks0VRypGJ0eRz1GOKEsNHlmCimL0VkQFWmBibT8mG4M2/vEgap1Xvonp+f1apXedxFOEADuEYPLiEGtxCHXwgwOAZXuHNkc6L8+58zFoLTj6zD3/gfP4A4tSOGA==</latexit>

K⇤
0
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Other applications? https://wiki.jlab.org/klproject/images/c/cd/EPassemar_SeminarKL.pdf

<latexit sha1_base64="u5VpqmKHJ0Qv5rZSi1TQaAgWZxg=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48V7Ae0oWw2m3btZjfsboQS+h+8eFDEq//Hm//GbZqDtj4YeLw3w8y8IOFMG9f9dkpr6xubW+Xtys7u3v5B9fCoo2WqCG0TyaXqBVhTzgRtG2Y47SWK4jjgtBtMbud+94kqzaR4MNOE+jEeCRYxgo2VOoMAKxQOqzW37uZAq8QrSA0KtIbVr0EoSRpTYQjHWvc9NzF+hpVhhNNZZZBqmmAywSPat1TgmGo/y6+doTOrhCiSypYwKFd/T2Q41noaB7Yzxmasl725+J/XT0107WdMJKmhgiwWRSlHRqL56yhkihLDp5Zgopi9FZExVpgYG1DFhuAtv7xKOhd177LeuG/UmjdFHGU4gVM4Bw+uoAl30II2EHiEZ3iFN0c6L86787FoLTnFzDH8gfP5AxlajtQ=</latexit>

d̄

<latexit sha1_base64="NNhp4HiCDIt6HWe1guuCXXVMPqg=">AAAB6HicbVDLSgNBEOz1GeMr6tHLYBA8hV3xdQx68ZiAeUCyhNlJbzJmdnaZmRXCki/w4kERr36SN//GSbIHTSxoKKq66e4KEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6m/qtJ1Sax/LBjBP0IzqQPOSMGivVda9UdivuDGSZeDkpQ45ar/TV7ccsjVAaJqjWHc9NjJ9RZTgTOCl2U40JZSM6wI6lkkao/Wx26IScWqVPwljZkobM1N8TGY20HkeB7YyoGepFbyr+53VSE974GZdJalCy+aIwFcTEZPo16XOFzIixJZQpbm8lbEgVZcZmU7QheIsvL5PmecW7qlzWL8rV2zyOAhzDCZyBB9dQhXuoQQMYIDzDK7w5j86L8+58zFtXnHzmCP7A+fwB4eWNAQ==</latexit>s
<latexit sha1_base64="u5VpqmKHJ0Qv5rZSi1TQaAgWZxg=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48V7Ae0oWw2m3btZjfsboQS+h+8eFDEq//Hm//GbZqDtj4YeLw3w8y8IOFMG9f9dkpr6xubW+Xtys7u3v5B9fCoo2WqCG0TyaXqBVhTzgRtG2Y47SWK4jjgtBtMbud+94kqzaR4MNOE+jEeCRYxgo2VOoMAKxQOqzW37uZAq8QrSA0KtIbVr0EoSRpTYQjHWvc9NzF+hpVhhNNZZZBqmmAywSPat1TgmGo/y6+doTOrhCiSypYwKFd/T2Q41noaB7Yzxmasl725+J/XT0107WdMJKmhgiwWRSlHRqL56yhkihLDp5Zgopi9FZExVpgYG1DFhuAtv7xKOhd177LeuG/UmjdFHGU4gVM4Bw+uoAl30II2EHiEZ3iFN0c6L86787FoLTnFzDH8gfP5AxlajtQ=</latexit>

d̄

<latexit sha1_base64="xXGhe73jRKts53g8Xq99LRv7430=">AAAB6HicbVDLSgNBEOz1GeMr6tHLYBA8hV3xdQx68ZiAeUCyhNlJbzJmdnaZmRXCki/w4kERr36SN//GSbIHTSxoKKq66e4KEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6m/qtJ1Sax/LBjBP0IzqQPOSMGivV016p7FbcGcgy8XJShhy1Xumr249ZGqE0TFCtO56bGD+jynAmcFLsphoTykZ0gB1LJY1Q+9ns0Ak5tUqfhLGyJQ2Zqb8nMhppPY4C2xlRM9SL3lT8z+ukJrzxMy6T1KBk80VhKoiJyfRr0ucKmRFjSyhT3N5K2JAqyozNpmhD8BZfXibN84p3VbmsX5Srt3kcBTiGEzgDD66hCvdQgwYwQHiGV3hzHp0X5935mLeuOPnMEfyB8/kD5O2NAw==</latexit>u

<latexit sha1_base64="uBkqGpwHRAh8wpFdfz/HC3Vne9M=">AAAB63icbVBNS8NAEJ3Ur1q/qh69BIvgqSTi17HoxWMFawttKJvtpF26uwm7G6GE/gUvHhTx6h/y5r9x0+agrQ8GHu/NMDMvTDjTxvO+ndLK6tr6RnmzsrW9s7tX3T941HGqKLZozGPVCYlGziS2DDMcO4lCIkKO7XB8m/vtJ1SaxfLBTBIMBBlKFjFKTC71kPN+tebVvRncZeIXpAYFmv3qV28Q01SgNJQTrbu+l5ggI8owynFa6aUaE0LHZIhdSyURqINsduvUPbHKwI1iZUsad6b+nsiI0HoiQtspiBnpRS8X//O6qYmug4zJJDUo6XxRlHLXxG7+uDtgCqnhE0sIVcze6tIRUYQaG0/FhuAvvrxMHs/q/mX94v681rgp4ijDERzDKfhwBQ24gya0gMIInuEV3hzhvDjvzse8teQUM4fwB87nDxCmjkU=</latexit>

`

<latexit sha1_base64="1wlkqvaUz99P3hhPo3Y6o901eQI=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PQi8eI5gHJEmYns8mQ2dllplcISz7BiwdFvPpF3vwbJ8keNLGgoajqprsrSKQw6LrfTmFldW19o7hZ2tre2d0r7x80TZxqxhsslrFuB9RwKRRvoEDJ24nmNAokbwWj26nfeuLaiFg94jjhfkQHSoSCUbTSQ1elvXLFrbozkGXi5aQCOeq98le3H7M04gqZpMZ0PDdBP6MaBZN8UuqmhieUjeiAdyxVNOLGz2anTsiJVfokjLUthWSm/p7IaGTMOApsZ0RxaBa9qfif10kxvPYzoZIUuWLzRWEqCcZk+jfpC80ZyrEllGlhbyVsSDVlaNMp2RC8xZeXSfOs6l1WL+7PK7WbPI4iHMExnIIHV1CDO6hDAxgM4Ble4c2Rzovz7nzMWwtOPnMIf+B8/gBiI43h</latexit>⌫

<latexit sha1_base64="ll0PjPjL+8ZEYM7Zb1oJLrwpvsI=">AAAB+HicbVDJSgNBEO2JW4xLRj16aQxCvIQZcTsGvXgJRDALJEPo6VSSJj0L3TViHPIlXjwo4tVP8ebf2FkOmvig4PFeFVX1/FgKjY7zbWVWVtfWN7Kbua3tnd28vbdf11GiONR4JCPV9JkGKUKooUAJzVgBC3wJDX94M/EbD6C0iMJ7HMXgBawfip7gDI3UsfMV2kZ4xJQWK1A/GXfsglNypqDLxJ2TApmj2rG/2t2IJwGEyCXTuuU6MXopUyi4hHGunWiIGR+yPrQMDVkA2kunh4/psVG6tBcpUyHSqfp7ImWB1qPAN50Bw4Fe9Cbif14rwd6Vl4owThBCPlvUSyTFiE5SoF2hgKMcGcK4EuZWygdMMY4mq5wJwV18eZnUT0vuRen87qxQvp7HkSWH5IgUiUsuSZnckiqpEU4S8kxeyZv1ZL1Y79bHrDVjzWcOyB9Ynz9ml5JK</latexit> M
(M

eV
)

<latexit sha1_base64="bLnDjTSWsTJwYiwAGrnZWZvOf6U=">AAAB/XicbVDJSgNBEO1xjXGLy81LYxDiJcyI2zHoQS9CBLNAEkJPp5I06Z4ZumvEOAR/xYsHRbz6H978GzvLQRMfFDzeq6Kqnh9JYdB1v525+YXFpeXUSnp1bX1jM7O1XTZhrDmUeChDXfWZASkCKKFACdVIA1O+hIrfuxz6lXvQRoTBHfYjaCjWCURbcIZWamZ261dMKUbrCA+Y0NwNlA8HzUzWzbsj0FniTUiWTFBsZr7qrZDHCgLkkhlT89wIGwnTKLiEQboeG4gY77EO1CwNmALTSEbXD+iBVVq0HWpbAdKR+nsiYcqYvvJtp2LYNdPeUPzPq8XYPm8kIohihICPF7VjSTGkwyhoS2jgKPuWMK6FvZXyLtOMow0sbUPwpl+eJeWjvHeaP7k9zhYuJnGkyB7ZJznikTNSINekSEqEk0fyTF7Jm/PkvDjvzse4dc6ZzOyQP3A+fwAz2JRu</latexit> �
(M

eV
)

<latexit sha1_base64="DELtbWNarnRNLOxIHNyKKQwD8ms=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PQi8eI5gHJEmYns8mQ2dllplcISz7BiwdFvPpF3vwbJ8keNLGgoajqprsrSKQw6LrfTmFldW19o7hZ2tre2d0r7x80TZxqxhsslrFuB9RwKRRvoEDJ24nmNAokbwWj26nfeuLaiFg94jjhfkQHSoSCUbTSQzcRvXLFrbozkGXi5aQCOeq98le3H7M04gqZpMZ0PDdBP6MaBZN8UuqmhieUjeiAdyxVNOLGz2anTsiJVfokjLUthWSm/p7IaGTMOApsZ0RxaBa9qfif10kxvPYzoZIUuWLzRWEqCcZk+jfpC80ZyrEllGlhbyVsSDVlaNMp2RC8xZeXSfOs6l1WL+7PK7WbPI4iHMExnIIHV1CDO6hDAxgM4Ble4c2Rzovz7nzMWwtOPnMIf+B8/gBS/Y3X</latexit>⇡

<latexit sha1_base64="OQThD/PlzMuAkzr7cZiwrlX+9+o=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PQi+AlAfOAZAmzk04yZnZ2mZkVwpIv8OJBEa9+kjf/xkmyB00saCiquunuCmLBtXHdbye3srq2vpHfLGxt7+zuFfcPGjpKFMM6i0SkWgHVKLjEuuFGYCtWSMNAYDMY3U795hMqzSP5YMYx+iEdSN7njBor1e67xZJbdmcgy8TLSAkyVLvFr04vYkmI0jBBtW57bmz8lCrDmcBJoZNojCkb0QG2LZU0RO2ns0Mn5MQqPdKPlC1pyEz9PZHSUOtxGNjOkJqhXvSm4n9eOzH9az/lMk4MSjZf1E8EMRGZfk16XCEzYmwJZYrbWwkbUkWZsdkUbAje4svLpHFW9i7LF7XzUuUmiyMPR3AMp+DBFVTgDqpQBwYIz/AKb86j8+K8Ox/z1pyTzRzCHzifP6VFjNk=</latexit>

K

Not even the narrow  is so well knownK*(892)

Flavor determinations and BSM searches often rely on hadronic determinations as input

<latexit sha1_base64="GCxzyPELY0RD4ITWuUp706w+ylk="></latexit>

�(K ! ⇡lv[�]) =
G2

Fm
5
K

192⇡3
C2

KSK
E |Vus|2

���fK0⇡�

+ (0)
���
2
I lK

⇣
1 + �Kl

EM + �K⇡
SU(2)

⌘2



Strange resonances Arkaitz Rodas 8

Other applications? https://wiki.jlab.org/klproject/images/c/cd/EPassemar_SeminarKL.pdf

<latexit sha1_base64="GCxzyPELY0RD4ITWuUp706w+ylk="></latexit>

�(K ! ⇡lv[�]) =
G2

Fm
5
K

192⇡3
C2

KSK
E |Vus|2

���fK0⇡�

+ (0)
���
2
I lK

⇣
1 + �Kl

EM + �K⇡
SU(2)

⌘2

<latexit sha1_base64="u5VpqmKHJ0Qv5rZSi1TQaAgWZxg=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48V7Ae0oWw2m3btZjfsboQS+h+8eFDEq//Hm//GbZqDtj4YeLw3w8y8IOFMG9f9dkpr6xubW+Xtys7u3v5B9fCoo2WqCG0TyaXqBVhTzgRtG2Y47SWK4jjgtBtMbud+94kqzaR4MNOE+jEeCRYxgo2VOoMAKxQOqzW37uZAq8QrSA0KtIbVr0EoSRpTYQjHWvc9NzF+hpVhhNNZZZBqmmAywSPat1TgmGo/y6+doTOrhCiSypYwKFd/T2Q41noaB7Yzxmasl725+J/XT0107WdMJKmhgiwWRSlHRqL56yhkihLDp5Zgopi9FZExVpgYG1DFhuAtv7xKOhd177LeuG/UmjdFHGU4gVM4Bw+uoAl30II2EHiEZ3iFN0c6L86787FoLTnFzDH8gfP5AxlajtQ=</latexit>

d̄

<latexit sha1_base64="NNhp4HiCDIt6HWe1guuCXXVMPqg=">AAAB6HicbVDLSgNBEOz1GeMr6tHLYBA8hV3xdQx68ZiAeUCyhNlJbzJmdnaZmRXCki/w4kERr36SN//GSbIHTSxoKKq66e4KEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6m/qtJ1Sax/LBjBP0IzqQPOSMGivVda9UdivuDGSZeDkpQ45ar/TV7ccsjVAaJqjWHc9NjJ9RZTgTOCl2U40JZSM6wI6lkkao/Wx26IScWqVPwljZkobM1N8TGY20HkeB7YyoGepFbyr+53VSE974GZdJalCy+aIwFcTEZPo16XOFzIixJZQpbm8lbEgVZcZmU7QheIsvL5PmecW7qlzWL8rV2zyOAhzDCZyBB9dQhXuoQQMYIDzDK7w5j86L8+58zFtXnHzmCP7A+fwB4eWNAQ==</latexit>s
<latexit sha1_base64="u5VpqmKHJ0Qv5rZSi1TQaAgWZxg=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48V7Ae0oWw2m3btZjfsboQS+h+8eFDEq//Hm//GbZqDtj4YeLw3w8y8IOFMG9f9dkpr6xubW+Xtys7u3v5B9fCoo2WqCG0TyaXqBVhTzgRtG2Y47SWK4jjgtBtMbud+94kqzaR4MNOE+jEeCRYxgo2VOoMAKxQOqzW37uZAq8QrSA0KtIbVr0EoSRpTYQjHWvc9NzF+hpVhhNNZZZBqmmAywSPat1TgmGo/y6+doTOrhCiSypYwKFd/T2Q41noaB7Yzxmasl725+J/XT0107WdMJKmhgiwWRSlHRqL56yhkihLDp5Zgopi9FZExVpgYG1DFhuAtv7xKOhd177LeuG/UmjdFHGU4gVM4Bw+uoAl30II2EHiEZ3iFN0c6L86787FoLTnFzDH8gfP5AxlajtQ=</latexit>

d̄

<latexit sha1_base64="xXGhe73jRKts53g8Xq99LRv7430=">AAAB6HicbVDLSgNBEOz1GeMr6tHLYBA8hV3xdQx68ZiAeUCyhNlJbzJmdnaZmRXCki/w4kERr36SN//GSbIHTSxoKKq66e4KEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6m/qtJ1Sax/LBjBP0IzqQPOSMGivV016p7FbcGcgy8XJShhy1Xumr249ZGqE0TFCtO56bGD+jynAmcFLsphoTykZ0gB1LJY1Q+9ns0Ak5tUqfhLGyJQ2Zqb8nMhppPY4C2xlRM9SL3lT8z+ukJrzxMy6T1KBk80VhKoiJyfRr0ucKmRFjSyhT3N5K2JAqyozNpmhD8BZfXibN84p3VbmsX5Srt3kcBTiGEzgDD66hCvdQgwYwQHiGV3hzHp0X5935mLeuOPnMEfyB8/kD5O2NAw==</latexit>u

<latexit sha1_base64="uBkqGpwHRAh8wpFdfz/HC3Vne9M=">AAAB63icbVBNS8NAEJ3Ur1q/qh69BIvgqSTi17HoxWMFawttKJvtpF26uwm7G6GE/gUvHhTx6h/y5r9x0+agrQ8GHu/NMDMvTDjTxvO+ndLK6tr6RnmzsrW9s7tX3T941HGqKLZozGPVCYlGziS2DDMcO4lCIkKO7XB8m/vtJ1SaxfLBTBIMBBlKFjFKTC71kPN+tebVvRncZeIXpAYFmv3qV28Q01SgNJQTrbu+l5ggI8owynFa6aUaE0LHZIhdSyURqINsduvUPbHKwI1iZUsad6b+nsiI0HoiQtspiBnpRS8X//O6qYmug4zJJDUo6XxRlHLXxG7+uDtgCqnhE0sIVcze6tIRUYQaG0/FhuAvvrxMHs/q/mX94v681rgp4ijDERzDKfhwBQ24gya0gMIInuEV3hzhvDjvzse8teQUM4fwB87nDxCmjkU=</latexit>

`

<latexit sha1_base64="1wlkqvaUz99P3hhPo3Y6o901eQI=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PQi8eI5gHJEmYns8mQ2dllplcISz7BiwdFvPpF3vwbJ8keNLGgoajqprsrSKQw6LrfTmFldW19o7hZ2tre2d0r7x80TZxqxhsslrFuB9RwKRRvoEDJ24nmNAokbwWj26nfeuLaiFg94jjhfkQHSoSCUbTSQ1elvXLFrbozkGXi5aQCOeq98le3H7M04gqZpMZ0PDdBP6MaBZN8UuqmhieUjeiAdyxVNOLGz2anTsiJVfokjLUthWSm/p7IaGTMOApsZ0RxaBa9qfif10kxvPYzoZIUuWLzRWEqCcZk+jfpC80ZyrEllGlhbyVsSDVlaNMp2RC8xZeXSfOs6l1WL+7PK7WbPI4iHMExnIIHV1CDO6hDAxgM4Ble4c2Rzovz7nzMWwtOPnMIf+B8/gBiI43h</latexit>⌫

<latexit sha1_base64="DELtbWNarnRNLOxIHNyKKQwD8ms=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PQi8eI5gHJEmYns8mQ2dllplcISz7BiwdFvPpF3vwbJ8keNLGgoajqprsrSKQw6LrfTmFldW19o7hZ2tre2d0r7x80TZxqxhsslrFuB9RwKRRvoEDJ24nmNAokbwWj26nfeuLaiFg94jjhfkQHSoSCUbTSQzcRvXLFrbozkGXi5aQCOeq98le3H7M04gqZpMZ0PDdBP6MaBZN8UuqmhieUjeiAdyxVNOLGz2anTsiJVfokjLUthWSm/p7IaGTMOApsZ0RxaBa9qfif10kxvPYzoZIUuWLzRWEqCcZk+jfpC80ZyrEllGlhbyVsSDVlaNMp2RC8xZeXSfOs6l1WL+7PK7WbPI4iHMExnIIHV1CDO6hDAxgM4Ble4c2Rzovz7nzMWwtOPnMIf+B8/gBS/Y3X</latexit>⇡

<latexit sha1_base64="OQThD/PlzMuAkzr7cZiwrlX+9+o=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PQi+AlAfOAZAmzk04yZnZ2mZkVwpIv8OJBEa9+kjf/xkmyB00saCiquunuCmLBtXHdbye3srq2vpHfLGxt7+zuFfcPGjpKFMM6i0SkWgHVKLjEuuFGYCtWSMNAYDMY3U795hMqzSP5YMYx+iEdSN7njBor1e67xZJbdmcgy8TLSAkyVLvFr04vYkmI0jBBtW57bmz8lCrDmcBJoZNojCkb0QG2LZU0RO2ns0Mn5MQqPdKPlC1pyEz9PZHSUOtxGNjOkJqhXvSm4n9eOzH9az/lMk4MSjZf1E8EMRGZfk16XCEzYmwJZYrbWwkbUkWZsdkUbAje4svLpHFW9i7LF7XzUuUmiyMPR3AMp+DBFVTgDqpQBwYIz/AKb86j8+K8Ox/z1pyTzRzCHzifP6VFjNk=</latexit>

K

Not even the narrow  is so well knownK*(892)

Flavor determinations and BSM searches often rely on hadronic determinations as input

Vector+Scalar   form factorsπKCKM

<latexit sha1_base64="ll0PjPjL+8ZEYM7Zb1oJLrwpvsI=">AAAB+HicbVDJSgNBEO2JW4xLRj16aQxCvIQZcTsGvXgJRDALJEPo6VSSJj0L3TViHPIlXjwo4tVP8ebf2FkOmvig4PFeFVX1/FgKjY7zbWVWVtfWN7Kbua3tnd28vbdf11GiONR4JCPV9JkGKUKooUAJzVgBC3wJDX94M/EbD6C0iMJ7HMXgBawfip7gDI3UsfMV2kZ4xJQWK1A/GXfsglNypqDLxJ2TApmj2rG/2t2IJwGEyCXTuuU6MXopUyi4hHGunWiIGR+yPrQMDVkA2kunh4/psVG6tBcpUyHSqfp7ImWB1qPAN50Bw4Fe9Cbif14rwd6Vl4owThBCPlvUSyTFiE5SoF2hgKMcGcK4EuZWygdMMY4mq5wJwV18eZnUT0vuRen87qxQvp7HkSWH5IgUiUsuSZnckiqpEU4S8kxeyZv1ZL1Y79bHrDVjzWcOyB9Ynz9ml5JK</latexit> M
(M

eV
)

<latexit sha1_base64="bLnDjTSWsTJwYiwAGrnZWZvOf6U=">AAAB/XicbVDJSgNBEO1xjXGLy81LYxDiJcyI2zHoQS9CBLNAEkJPp5I06Z4ZumvEOAR/xYsHRbz6H978GzvLQRMfFDzeq6Kqnh9JYdB1v525+YXFpeXUSnp1bX1jM7O1XTZhrDmUeChDXfWZASkCKKFACdVIA1O+hIrfuxz6lXvQRoTBHfYjaCjWCURbcIZWamZ261dMKUbrCA+Y0NwNlA8HzUzWzbsj0FniTUiWTFBsZr7qrZDHCgLkkhlT89wIGwnTKLiEQboeG4gY77EO1CwNmALTSEbXD+iBVVq0HWpbAdKR+nsiYcqYvvJtp2LYNdPeUPzPq8XYPm8kIohihICPF7VjSTGkwyhoS2jgKPuWMK6FvZXyLtOMow0sbUPwpl+eJeWjvHeaP7k9zhYuJnGkyB7ZJznikTNSINekSEqEk0fyTF7Jm/PkvDjvzse4dc6ZzOyQP3A+fwAz2JRu</latexit> �
(M

eV
)



Strange resonances Arkaitz Rodas 9

500

1000

1500

2000

2500

3000

QCD spectrum

Our states are not lines in the spectrum, they decay

How do we model our states adquiring some “width”?

Challenge I

Challenge II

How do we measure these decaying states?

Is there a basic “go to” experiment? 
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Challenge I

Out[ ]=

Out[ ]=

Life is easy… 
   sometimes

The BW has worked wonders in  many cases

Data
<latexit sha1_base64="DELtbWNarnRNLOxIHNyKKQwD8ms=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PQi8eI5gHJEmYns8mQ2dllplcISz7BiwdFvPpF3vwbJ8keNLGgoajqprsrSKQw6LrfTmFldW19o7hZ2tre2d0r7x80TZxqxhsslrFuB9RwKRRvoEDJ24nmNAokbwWj26nfeuLaiFg94jjhfkQHSoSCUbTSQzcRvXLFrbozkGXi5aQCOeq98le3H7M04gqZpMZ0PDdBP6MaBZN8UuqmhieUjeiAdyxVNOLGz2anTsiJVfokjLUthWSm/p7IaGTMOApsZ0RxaBa9qfif10kxvPYzoZIUuWLzRWEqCcZk+jfpC80ZyrEllGlhbyVsSDVlaNMp2RC8xZeXSfOs6l1WL+7PK7WbPI4iHMExnIIHV1CDO6hDAxgM4Ble4c2Rzovz7nzMWwtOPnMIf+B8/gBS/Y3X</latexit>⇡ <latexit sha1_base64="DELtbWNarnRNLOxIHNyKKQwD8ms=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PQi8eI5gHJEmYns8mQ2dllplcISz7BiwdFvPpF3vwbJ8keNLGgoajqprsrSKQw6LrfTmFldW19o7hZ2tre2d0r7x80TZxqxhsslrFuB9RwKRRvoEDJ24nmNAokbwWj26nfeuLaiFg94jjhfkQHSoSCUbTSQzcRvXLFrbozkGXi5aQCOeq98le3H7M04gqZpMZ0PDdBP6MaBZN8UuqmhieUjeiAdyxVNOLGz2anTsiJVfokjLUthWSm/p7IaGTMOApsZ0RxaBa9qfif10kxvPYzoZIUuWLzRWEqCcZk+jfpC80ZyrEllGlhbyVsSDVlaNMp2RC8xZeXSfOs6l1WL+7PK7WbPI4iHMExnIIHV1CDO6hDAxgM4Ble4c2Rzovz7nzMWwtOPnMIf+B8/gBS/Y3X</latexit>⇡

<latexit sha1_base64="OQThD/PlzMuAkzr7cZiwrlX+9+o=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PQi+AlAfOAZAmzk04yZnZ2mZkVwpIv8OJBEa9+kjf/xkmyB00saCiquunuCmLBtXHdbye3srq2vpHfLGxt7+zuFfcPGjpKFMM6i0SkWgHVKLjEuuFGYCtWSMNAYDMY3U795hMqzSP5YMYx+iEdSN7njBor1e67xZJbdmcgy8TLSAkyVLvFr04vYkmI0jBBtW57bmz8lCrDmcBJoZNojCkb0QG2LZU0RO2ns0Mn5MQqPdKPlC1pyEz9PZHSUOtxGNjOkJqhXvSm4n9eOzH9az/lMk4MSjZf1E8EMRGZfk16XCEzYmwJZYrbWwkbUkWZsdkUbAje4svLpHFW9i7LF7XzUuUmiyMPR3AMp+DBFVTgDqpQBwYIz/AKb86j8+K8Ox/z1pyTzRzCHzifP6VFjNk=</latexit>

K
<latexit sha1_base64="OQThD/PlzMuAkzr7cZiwrlX+9+o=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PQi+AlAfOAZAmzk04yZnZ2mZkVwpIv8OJBEa9+kjf/xkmyB00saCiquunuCmLBtXHdbye3srq2vpHfLGxt7+zuFfcPGjpKFMM6i0SkWgHVKLjEuuFGYCtWSMNAYDMY3U795hMqzSP5YMYx+iEdSN7njBor1e67xZJbdmcgy8TLSAkyVLvFr04vYkmI0jBBtW57bmz8lCrDmcBJoZNojCkb0QG2LZU0RO2ns0Mn5MQqPdKPlC1pyEz9PZHSUOtxGNjOkJqhXvSm4n9eOzH9az/lMk4MSjZf1E8EMRGZfk16XCEzYmwJZYrbWwkbUkWZsdkUbAje4svLpHFW9i7LF7XzUuUmiyMPR3AMp+DBFVTgDqpQBwYIz/AKb86j8+K8Ox/z1pyTzRzCHzifP6VFjNk=</latexit>

K

<latexit sha1_base64="crtRGqYWtPyPEwu7cQGjmFB2Hz0=">AAAB7HicbVBNS8NAEJ3Urxq/qh69LBZBPJREinoseFG8VDBtoY1ls920SzebsLsRSuhv8OJBEa/+IG/+GzdtDtr6YODx3gwz84KEM6Ud59sqrayurW+UN+2t7Z3dvcr+QUvFqSTUIzGPZSfAinImqKeZ5rSTSIqjgNN2ML7O/fYTlYrF4kFPEupHeChYyAjWRvLuHs9su1+pOjVnBrRM3IJUoUCzX/nqDWKSRlRowrFSXddJtJ9hqRnhdGr3UkUTTMZ4SLuGChxR5WezY6foxCgDFMbSlNBopv6eyHCk1CQKTGeE9Ugtern4n9dNdXjlZ0wkqaaCzBeFKUc6RvnnaMAkJZpPDMFEMnMrIiMsMdEmnzwEd/HlZdI6r7kXtfp9vdq4LeIowxEcwym4cAkNuIEmeECAwTO8wpslrBfr3fqYt5asYuYQ/sD6/AEp3I2j</latexit>

K⇤

2010.11222

<latexit sha1_base64="GzGnwXQBBIcFCpBLzlCjlyRFDgk=">AAACKHicbVDLSsNAFJ3UV62vqEs3wSLURUtSfO0sutBlBfuAppbJdNIOnUnizI1QQj7Hjb/iRkSRbv0Sp4+Fth64cDjnXu69x4s4U2DbIyOztLyyupZdz21sbm3vmLt7dRXGktAaCXkomx5WlLOA1oABp81IUiw8Thve4HrsN56oVCwM7mEY0bbAvYD5jGDQUse8hI5LOS+oY1cx4foSk8RVjxISlbo3WAisrTQRD+WiKrJFp2Pm7ZI9gbVInBnJoxmqHfPd7YYkFjQAwrFSLceOoJ1gCYxwmubcWNEIkwHu0ZamARZUtZPJo6l1pJWu5YdSVwDWRP09kWCh1FB4ulNg6Kt5byz+57Vi8C/aCQuiGGhApov8mFsQWuPUrC6TlAAfaoKJZPpWi/SxDgt0tjkdgjP/8iKpl0vOWen07iRfuZrFkUUH6BAVkIPOUQXdoiqqIYKe0Sv6QJ/Gi/FmfBmjaWvGmM3soz8wvn8AJ9OnQw==</latexit>

t`(s) ⇠
p
s�(s)

m2 � s� i
p
s�(s)

<latexit sha1_base64="UCC0xLA+2RbAlAY41aKoLUFbt8I=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaLIAg1Kb42QtGFLivYBzQhTKbTdujMJM5MhBKy8VfcuFDErZ/hzr9x2mah1QMXDufcy733hDGjSjvOl1WYm19YXCoul1ZW19Y37M2tpooSiUkDRyyS7RApwqggDU01I+1YEsRDRlrh8Grstx6IVDQSd3oUE5+jvqA9ipE2UmDveOpe6lQFcXbBDyn0rhHn6Kga2GWn4kwA/xI3J2WQox7Yn143wgknQmOGlOq4Tqz9FElNMSNZyUsUiREeoj7pGCoQJ8pPJw9kcN8oXdiLpCmh4UT9OZEirtSIh6aTIz1Qs95Y/M/rJLp37qdUxIkmAk8X9RIGdQTHacAulQRrNjIEYUnNrRAPkERYm8xKJgR39uW/pFmtuKeVk9vjcu0yj6MIdsEeOAAuOAM1cAPqoAEwyMATeAGv1qP1bL1Z79PWgpXPbINfsD6+Ae0rlfk=</latexit>p
sp = m+ i�/2
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Scattering

Out[ ]=

Out[ ]=

<latexit sha1_base64="UwMRRSv4DboDZZvRAdSApIltDUc=">AAAB7XicbVDLSgMxFL1TX7W+qi7dBIvgqsyIr2XRjcsK9gHtUDJppo3NJCHJCGXoP7hxoYhb/8edf2PazkJbD1w4nHMv994TKc6M9f1vr7Cyura+UdwsbW3v7O6V9w+aRqaa0AaRXOp2hA3lTNCGZZbTttIUJxGnrWh0O/VbT1QbJsWDHSsaJnggWMwItk5qdkdYKdwrV/yqPwNaJkFOKpCj3it/dfuSpAkVlnBsTCfwlQ0zrC0jnE5K3dRQhckID2jHUYETasJsdu0EnTilj2KpXQmLZurviQwnxoyTyHUm2A7NojcV//M6qY2vw4wJlVoqyHxRnHJkJZq+jvpMU2L52BFMNHO3IjLEGhPrAiq5EILFl5dJ86waXFYv7s8rtZs8jiIcwTGcQgBXUIM7qEMDCDzCM7zCmye9F+/d+5i3Frx85hD+wPv8AZlsjyk=</latexit>

<latexit sha1_base64="DELtbWNarnRNLOxIHNyKKQwD8ms=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PQi8eI5gHJEmYns8mQ2dllplcISz7BiwdFvPpF3vwbJ8keNLGgoajqprsrSKQw6LrfTmFldW19o7hZ2tre2d0r7x80TZxqxhsslrFuB9RwKRRvoEDJ24nmNAokbwWj26nfeuLaiFg94jjhfkQHSoSCUbTSQzcRvXLFrbozkGXi5aQCOeq98le3H7M04gqZpMZ0PDdBP6MaBZN8UuqmhieUjeiAdyxVNOLGz2anTsiJVfokjLUthWSm/p7IaGTMOApsZ0RxaBa9qfif10kxvPYzoZIUuWLzRWEqCcZk+jfpC80ZyrEllGlhbyVsSDVlaNMp2RC8xZeXSfOs6l1WL+7PK7WbPI4iHMExnIIHV1CDO6hDAxgM4Ble4c2Rzovz7nzMWwtOPnMIf+B8/gBS/Y3X</latexit>⇡ <latexit sha1_base64="DELtbWNarnRNLOxIHNyKKQwD8ms=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PQi8eI5gHJEmYns8mQ2dllplcISz7BiwdFvPpF3vwbJ8keNLGgoajqprsrSKQw6LrfTmFldW19o7hZ2tre2d0r7x80TZxqxhsslrFuB9RwKRRvoEDJ24nmNAokbwWj26nfeuLaiFg94jjhfkQHSoSCUbTSQzcRvXLFrbozkGXi5aQCOeq98le3H7M04gqZpMZ0PDdBP6MaBZN8UuqmhieUjeiAdyxVNOLGz2anTsiJVfokjLUthWSm/p7IaGTMOApsZ0RxaBa9qfif10kxvPYzoZIUuWLzRWEqCcZk+jfpC80ZyrEllGlhbyVsSDVlaNMp2RC8xZeXSfOs6l1WL+7PK7WbPI4iHMExnIIHV1CDO6hDAxgM4Ble4c2Rzovz7nzMWwtOPnMIf+B8/gBS/Y3X</latexit>⇡

<latexit sha1_base64="OQThD/PlzMuAkzr7cZiwrlX+9+o=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PQi+AlAfOAZAmzk04yZnZ2mZkVwpIv8OJBEa9+kjf/xkmyB00saCiquunuCmLBtXHdbye3srq2vpHfLGxt7+zuFfcPGjpKFMM6i0SkWgHVKLjEuuFGYCtWSMNAYDMY3U795hMqzSP5YMYx+iEdSN7njBor1e67xZJbdmcgy8TLSAkyVLvFr04vYkmI0jBBtW57bmz8lCrDmcBJoZNojCkb0QG2LZU0RO2ns0Mn5MQqPdKPlC1pyEz9PZHSUOtxGNjOkJqhXvSm4n9eOzH9az/lMk4MSjZf1E8EMRGZfk16XCEzYmwJZYrbWwkbUkWZsdkUbAje4svLpHFW9i7LF7XzUuUmiyMPR3AMp+DBFVTgDqpQBwYIz/AKb86j8+K8Ox/z1pyTzRzCHzifP6VFjNk=</latexit>

K
<latexit sha1_base64="OQThD/PlzMuAkzr7cZiwrlX+9+o=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PQi+AlAfOAZAmzk04yZnZ2mZkVwpIv8OJBEa9+kjf/xkmyB00saCiquunuCmLBtXHdbye3srq2vpHfLGxt7+zuFfcPGjpKFMM6i0SkWgHVKLjEuuFGYCtWSMNAYDMY3U795hMqzSP5YMYx+iEdSN7njBor1e67xZJbdmcgy8TLSAkyVLvFr04vYkmI0jBBtW57bmz8lCrDmcBJoZNojCkb0QG2LZU0RO2ns0Mn5MQqPdKPlC1pyEz9PZHSUOtxGNjOkJqhXvSm4n9eOzH9az/lMk4MSjZf1E8EMRGZfk16XCEzYmwJZYrbWwkbUkWZsdkUbAje4svLpHFW9i7LF7XzUuUmiyMPR3AMp+DBFVTgDqpQBwYIz/AKb86j8+K8Ox/z1pyTzRzCHzifP6VFjNk=</latexit>

K

2010.11222

Definitely not a BW

What’s this??

<latexit sha1_base64="7zebOGIS6ZRKx5cemody2KRYg2k=">AAAB+HicbVDLSsNAFL3xWeujUZduBotQNyURX7sW3bisYB/QhDCZTtqhM0mYmQi19EvcuFDErZ/izr9x2mahrQcuHM65l3vvCVPOlHacb2tldW19Y7OwVdze2d0r2fsHLZVkktAmSXgiOyFWlLOYNjXTnHZSSbEIOW2Hw9up336kUrEkftCjlPoC92MWMYK1kQK7pAOPcl5Rp55iolYL7LJTdWZAy8TNSRlyNAL7y+slJBM01oRjpbquk2p/jKVmhNNJ0csUTTEZ4j7tGhpjQZU/nh0+QSdG6aEokaZijWbq74kxFkqNRGg6BdYDtehNxf+8bqaja3/M4jTTNCbzRVHGkU7QNAXUY5ISzUeGYCKZuRWRAZaYaJNV0YTgLr68TFpnVfeyenF/Xq7f5HEU4AiOoQIuXEEd7qABTSCQwTO8wpv1ZL1Y79bHvHXFymcO4Q+szx/p+5Ke</latexit>

t`(s) ⇠??
JRP talk
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<latexit sha1_base64="NJG3s9HK18N/Ghc4pnrJNOYsI8s=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSIIQkmkqMeCF71VMG2hjWWznbZLN5uwuxFK6G/w4kERr/4gb/4bt20O2vpg4PHeDDPzwkRwbVz321lZXVvf2CxsFbd3dvf2SweHDR2niqHPYhGrVkg1Ci7RN9wIbCUKaRQKbIajm6nffEKleSwfzDjBIKIDyfucUWMlv5Pwx/NuqexW3BnIMvFyUoYc9W7pq9OLWRqhNExQrduem5ggo8pwJnBS7KQaE8pGdIBtSyWNUAfZ7NgJObVKj/RjZUsaMlN/T2Q00nochbYzomaoF72p+J/XTk3/Osi4TFKDks0X9VNBTEymn5MeV8iMGFtCmeL2VsKGVFFmbD5FG4K3+PIyaVxUvMtK9b5art3lcRTgGE7gDDy4ghrcQh18YMDhGV7hzZHOi/PufMxbV5x85gj+wPn8AXETjno=</latexit>

⇡+

<latexit sha1_base64="9Oey/MQJJT4Bd9Xvqr+GNBVVJF8=">AAACCXicbVDLSsNAFJ34rPUVdelmsAiCEBIpthuh4EZ3FewDmhgm00k7dCYJMxOhhLh046+4caGIW//AnX/jpO1CWw9cOJxzL/feEySMSmXb38bS8srq2nppo7y5tb2za+7tt2WcCkxaOGax6AZIEkYj0lJUMdJNBEE8YKQTjC4Lv3NPhKRxdKvGCfE4GkQ0pBgpLfkmxNBVKPUzN6F32WmeX9SsOnQ5UkPBswee+2bFtuwJ4CJxZqQCZmj65pfbj3HKSaQwQ1L2HDtRXoaEopiRvOymkiQIj9CA9DSNECfSyyaf5PBYK30YxkJXpOBE/T2RIS7lmAe6szhRznuF+J/XS1VY9zIaJakiEZ4uClMGVQyLWGCfCoIVG2uCsKD6VoiHSCCsdHhlHYIz//IiaZ9ZzrlVvalWGtezOErgEByBE+CAGmiAK9AELYDBI3gGr+DNeDJejHfjY9q6ZMxmDsAfGJ8/A1KZ8w==</latexit>

c⌧⇡+ = 7.8 m

<latexit sha1_base64="GqduSMm+tcihPPzcAahYg2KNU8I=">AAAB6nicbVDLSgNBEOz1GeMr6tHLYBAEIexKUI8BL4qXiOYByRpmJ73JkNnZZWZWCEs+wYsHRbz6Rd78GyePgyYWNBRV3XR3BYng2rjut7O0vLK6tp7byG9ube/sFvb26zpOFcMai0WsmgHVKLjEmuFGYDNRSKNAYCMYXI39xhMqzWP5YIYJ+hHtSR5yRo2V7m8fTzuFoltyJyCLxJuRIsxQ7RS+2t2YpRFKwwTVuuW5ifEzqgxnAkf5dqoxoWxAe9iyVNIItZ9NTh2RY6t0SRgrW9KQifp7IqOR1sMosJ0RNX09743F/7xWasJLP+MySQ1KNl0UpoKYmIz/Jl2ukBkxtIQyxe2thPWposzYdPI2BG/+5UVSPyt556XyXblYuZnFkYNDOIIT8OACKnANVagBgx48wyu8OcJ5cd6dj2nrkjObOYA/cD5/AMF/jXw=</latexit>

K+
<latexit sha1_base64="hTH1D02iw4grw1T3P/LPmQ8WYLU=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoMgCGFXgnoMePEkEc0DkjXMTjrJkNnZZWZWCEs+wYsHRbz6Rd78GyfJHjSxoKGo6qa7K4gF18Z1v53cyura+kZ+s7C1vbO7V9w/aOgoUQzrLBKRagVUo+AS64Ybga1YIQ0Dgc1gdD31m0+oNI/kgxnH6Id0IHmfM2qsdN98POsWS27ZnYEsEy8jJchQ6xa/Or2IJSFKwwTVuu25sfFTqgxnAieFTqIxpmxEB9i2VNIQtZ/OTp2QE6v0SD9StqQhM/X3REpDrcdhYDtDaoZ60ZuK/3ntxPSv/JTLODEo2XxRPxHERGT6N+lxhcyIsSWUKW5vJWxIFWXGplOwIXiLLy+TxnnZuyhX7iql6m0WRx6O4BhOwYNLqMIN1KAODAbwDK/w5gjnxXl3PuatOSebOYQ/cD5/ANVIjY0=</latexit>

W+
<latexit sha1_base64="iv8GEecQ0zOk9KRmIvokk7d/+Vg=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCHjxWsGmhDWWz3bRrN7thdyOU0P/gxYMiXv0/3vw3btoctPXBwOO9GWbmhQln2rjut1NaW9/Y3CpvV3Z29/YPqodHvpapIrRNJJeqG2JNORO0bZjhtJsoiuOQ0044ucn9zhNVmknxYKYJDWI8EixiBBsr+f4gS/VsUK25dXcOtEq8gtSgQGtQ/eoPJUljKgzhWOue5yYmyLAyjHA6q/RTTRNMJnhEe5YKHFMdZPNrZ+jMKkMUSWVLGDRXf09kONZ6Goe2M8ZmrJe9XPzP66Umug4yJpLUUEEWi6KUIyNR/joaMkWJ4VNLMFHM3orIGCtMjA2oYkPwll9eJf5F3busN+4bteZtEUcZTuAUzsGDK2jCHbSgDQQe4Rle4c2Rzovz7nwsWktOMXMMf+B8/gDccY9W</latexit>

Vus

<latexit sha1_base64="Ogka3HjTV4szsnSGHJzch6zOcOQ=">AAACA3icbVDLSsNAFJ34rPUVdaebwSK4CokW60YouFHcVLAPaEKYTCft0JkkzEyEEipu/BU3LhRx60+482+ctFlo64ELh3Pu5d57goRRqWz721hYXFpeWS2tldc3Nre2zZ3dloxTgUkTxywWnQBJwmhEmooqRjqJIIgHjLSD4WXut++JkDSO7tQoIR5H/YiGFCOlJd/cx9BVKPWzm/HFqVWDLkdqIHj2wMe+WbEtewI4T5yCVECBhm9+ub0Yp5xECjMkZdexE+VlSCiKGRmX3VSSBOEh6pOuphHiRHrZ5IcxPNJKD4ax0BUpOFF/T2SISznige7MT5SzXi7+53VTFZ57GY2SVJEITxeFKYMqhnkgsEcFwYqNNEFYUH0rxAMkEFY6trIOwZl9eZ60TiznzKreViv16yKOEjgAh+AYOKAG6uAKNEATYPAInsEreDOejBfj3fiYti4Yxcwe+APj8wcuQ5dH</latexit>

c⌧K = 3.7 m

Mesons decay 
One beam?? (maybe)

Not two beams

“Data” is not data

For meson-meson data must be always modeled

Some systematic uncertainties unknown

Challenge II
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<latexit sha1_base64="NJG3s9HK18N/Ghc4pnrJNOYsI8s=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSIIQkmkqMeCF71VMG2hjWWznbZLN5uwuxFK6G/w4kERr/4gb/4bt20O2vpg4PHeDDPzwkRwbVz321lZXVvf2CxsFbd3dvf2SweHDR2niqHPYhGrVkg1Ci7RN9wIbCUKaRQKbIajm6nffEKleSwfzDjBIKIDyfucUWMlv5Pwx/NuqexW3BnIMvFyUoYc9W7pq9OLWRqhNExQrduem5ggo8pwJnBS7KQaE8pGdIBtSyWNUAfZ7NgJObVKj/RjZUsaMlN/T2Q00nochbYzomaoF72p+J/XTk3/Osi4TFKDks0X9VNBTEymn5MeV8iMGFtCmeL2VsKGVFFmbD5FG4K3+PIyaVxUvMtK9b5art3lcRTgGE7gDDy4ghrcQh18YMDhGV7hzZHOi/PufMxbV5x85gj+wPn8AXETjno=</latexit>

⇡+

<latexit sha1_base64="9Oey/MQJJT4Bd9Xvqr+GNBVVJF8=">AAACCXicbVDLSsNAFJ34rPUVdelmsAiCEBIpthuh4EZ3FewDmhgm00k7dCYJMxOhhLh046+4caGIW//AnX/jpO1CWw9cOJxzL/feEySMSmXb38bS8srq2nppo7y5tb2za+7tt2WcCkxaOGax6AZIEkYj0lJUMdJNBEE8YKQTjC4Lv3NPhKRxdKvGCfE4GkQ0pBgpLfkmxNBVKPUzN6F32WmeX9SsOnQ5UkPBswee+2bFtuwJ4CJxZqQCZmj65pfbj3HKSaQwQ1L2HDtRXoaEopiRvOymkiQIj9CA9DSNECfSyyaf5PBYK30YxkJXpOBE/T2RIS7lmAe6szhRznuF+J/XS1VY9zIaJakiEZ4uClMGVQyLWGCfCoIVG2uCsKD6VoiHSCCsdHhlHYIz//IiaZ9ZzrlVvalWGtezOErgEByBE+CAGmiAK9AELYDBI3gGr+DNeDJejHfjY9q6ZMxmDsAfGJ8/A1KZ8w==</latexit>

c⌧⇡+ = 7.8 m

<latexit sha1_base64="GqduSMm+tcihPPzcAahYg2KNU8I=">AAAB6nicbVDLSgNBEOz1GeMr6tHLYBAEIexKUI8BL4qXiOYByRpmJ73JkNnZZWZWCEs+wYsHRbz6Rd78GyePgyYWNBRV3XR3BYng2rjut7O0vLK6tp7byG9ube/sFvb26zpOFcMai0WsmgHVKLjEmuFGYDNRSKNAYCMYXI39xhMqzWP5YIYJ+hHtSR5yRo2V7m8fTzuFoltyJyCLxJuRIsxQ7RS+2t2YpRFKwwTVuuW5ifEzqgxnAkf5dqoxoWxAe9iyVNIItZ9NTh2RY6t0SRgrW9KQifp7IqOR1sMosJ0RNX09743F/7xWasJLP+MySQ1KNl0UpoKYmIz/Jl2ukBkxtIQyxe2thPWposzYdPI2BG/+5UVSPyt556XyXblYuZnFkYNDOIIT8OACKnANVagBgx48wyu8OcJ5cd6dj2nrkjObOYA/cD5/AMF/jXw=</latexit>

K+
<latexit sha1_base64="hTH1D02iw4grw1T3P/LPmQ8WYLU=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoMgCGFXgnoMePEkEc0DkjXMTjrJkNnZZWZWCEs+wYsHRbz6Rd78GyfJHjSxoKGo6qa7K4gF18Z1v53cyura+kZ+s7C1vbO7V9w/aOgoUQzrLBKRagVUo+AS64Ybga1YIQ0Dgc1gdD31m0+oNI/kgxnH6Id0IHmfM2qsdN98POsWS27ZnYEsEy8jJchQ6xa/Or2IJSFKwwTVuu25sfFTqgxnAieFTqIxpmxEB9i2VNIQtZ/OTp2QE6v0SD9StqQhM/X3REpDrcdhYDtDaoZ60ZuK/3ntxPSv/JTLODEo2XxRPxHERGT6N+lxhcyIsSWUKW5vJWxIFWXGplOwIXiLLy+TxnnZuyhX7iql6m0WRx6O4BhOwYNLqMIN1KAODAbwDK/w5gjnxXl3PuatOSebOYQ/cD5/ANVIjY0=</latexit>

W+
<latexit sha1_base64="iv8GEecQ0zOk9KRmIvokk7d/+Vg=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCHjxWsGmhDWWz3bRrN7thdyOU0P/gxYMiXv0/3vw3btoctPXBwOO9GWbmhQln2rjut1NaW9/Y3CpvV3Z29/YPqodHvpapIrRNJJeqG2JNORO0bZjhtJsoiuOQ0044ucn9zhNVmknxYKYJDWI8EixiBBsr+f4gS/VsUK25dXcOtEq8gtSgQGtQ/eoPJUljKgzhWOue5yYmyLAyjHA6q/RTTRNMJnhEe5YKHFMdZPNrZ+jMKkMUSWVLGDRXf09kONZ6Goe2M8ZmrJe9XPzP66Umug4yJpLUUEEWi6KUIyNR/joaMkWJ4VNLMFHM3orIGCtMjA2oYkPwll9eJf5F3busN+4bteZtEUcZTuAUzsGDK2jCHbSgDQQe4Rle4c2Rzovz7nwsWktOMXMMf+B8/gDccY9W</latexit>

Vus

<latexit sha1_base64="Ogka3HjTV4szsnSGHJzch6zOcOQ=">AAACA3icbVDLSsNAFJ34rPUVdaebwSK4CokW60YouFHcVLAPaEKYTCft0JkkzEyEEipu/BU3LhRx60+482+ctFlo64ELh3Pu5d57goRRqWz721hYXFpeWS2tldc3Nre2zZ3dloxTgUkTxywWnQBJwmhEmooqRjqJIIgHjLSD4WXut++JkDSO7tQoIR5H/YiGFCOlJd/cx9BVKPWzm/HFqVWDLkdqIHj2wMe+WbEtewI4T5yCVECBhm9+ub0Yp5xECjMkZdexE+VlSCiKGRmX3VSSBOEh6pOuphHiRHrZ5IcxPNJKD4ax0BUpOFF/T2SISznige7MT5SzXi7+53VTFZ57GY2SVJEITxeFKYMqhnkgsEcFwYqNNEFYUH0rxAMkEFY6trIOwZl9eZ60TiznzKreViv16yKOEjgAh+AYOKAG6uAKNEATYPAInsEreDOejBfj3fiYti4Yxcwe+APj8wcuQ5dH</latexit>

c⌧K = 3.7 m

Mesons decay 
One beam?? (maybe)

Not two beams

“Data” is not data

Virtual pion

For meson-meson data must be always modeled

Some systematic uncertainties unknown

Challenge II

K

p

π

(p, n)

π

K

<latexit sha1_base64="NAkQdYWORgOidG1ZyGVJN/mfN8E=">AAAB8XicbVBNS8NAEN34WetX1aOXYBEqSEnEr2NRD56kgv3ANpTNdtIu3WzC7kQoof/CiwdFvPpvvPlv3LY5aOuDgcd7M8zM82PBNTrOt7WwuLS8sppby69vbG5tF3Z26zpKFIMai0Skmj7VILiEGnIU0IwV0NAX0PAH12O/8QRK80g+4DAGL6Q9yQPOKBrpsXR33L4BgfSoUyg6ZWcCe564GSmSDNVO4avdjVgSgkQmqNYt14nRS6lCzgSM8u1EQ0zZgPagZaikIWgvnVw8sg+N0rWDSJmSaE/U3xMpDbUehr7pDCn29aw3Fv/zWgkGl17KZZwgSDZdFCTCxsgev293uQKGYmgIZYqbW23Wp4oyNCHlTQju7MvzpH5Sds/LZ/enxcpVFkeO7JMDUiIuuSAVckuqpEYYkeSZvJI3S1sv1rv1MW1dsLKZPfIH1ucPMqyP+Q==</latexit>

(N,�)
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D+

π+

π+

K−

ηc

K̄,K

π+

K, K̄

K

p

π

(p, n)

π

K

<latexit sha1_base64="NAkQdYWORgOidG1ZyGVJN/mfN8E=">AAAB8XicbVBNS8NAEN34WetX1aOXYBEqSEnEr2NRD56kgv3ANpTNdtIu3WzC7kQoof/CiwdFvPpvvPlv3LY5aOuDgcd7M8zM82PBNTrOt7WwuLS8sppby69vbG5tF3Z26zpKFIMai0Skmj7VILiEGnIU0IwV0NAX0PAH12O/8QRK80g+4DAGL6Q9yQPOKBrpsXR33L4BgfSoUyg6ZWcCe564GSmSDNVO4avdjVgSgkQmqNYt14nRS6lCzgSM8u1EQ0zZgPagZaikIWgvnVw8sg+N0rWDSJmSaE/U3xMpDbUehr7pDCn29aw3Fv/zWgkGl17KZZwgSDZdFCTCxsgev293uQKGYmgIZYqbW23Wp4oyNCHlTQju7MvzpH5Sds/LZ/enxcpVFkeO7JMDUiIuuSAVckuqpEYYkeSZvJI3S1sv1rv1MW1dsLKZPfIH1ucPMqyP+Q==</latexit>

(N,�)

14

 scatteringπK

Production offers most precise results, by far

D+

c

d̄

π+

K−

e+

νe

u

ū

s
W+

Not great statistics

Heavier modeling
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K

p

π

(p, n)

π

K

<latexit sha1_base64="NAkQdYWORgOidG1ZyGVJN/mfN8E=">AAAB8XicbVBNS8NAEN34WetX1aOXYBEqSEnEr2NRD56kgv3ANpTNdtIu3WzC7kQoof/CiwdFvPpvvPlv3LY5aOuDgcd7M8zM82PBNTrOt7WwuLS8sppby69vbG5tF3Z26zpKFIMai0Skmj7VILiEGnIU0IwV0NAX0PAH12O/8QRK80g+4DAGL6Q9yQPOKBrpsXR33L4BgfSoUyg6ZWcCe564GSmSDNVO4avdjVgSgkQmqNYt14nRS6lCzgSM8u1EQ0zZgPagZaikIWgvnVw8sg+N0rWDSJmSaE/U3xMpDbUehr7pDCn29aw3Fv/zWgkGl17KZZwgSDZdFCTCxsgev293uQKGYmgIZYqbW23Wp4oyNCHlTQju7MvzpH5Sds/LZ/enxcpVFkeO7JMDUiIuuSAVckuqpEYYkeSZvJI3S1sv1rv1MW1dsLKZPfIH1ucPMqyP+Q==</latexit>

(N,�)

15

 scatteringπK

No data at low mπK

D+

π+

π+

K−

ηc

K̄,K

π+

K, K̄

Production offers most precise results, by far

D+

c

d̄

π+

K−

e+

νe

u

ū

s
W+

Not great statistics

Heavier modeling
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K

p

π

(p, n)

π

K

<latexit sha1_base64="NAkQdYWORgOidG1ZyGVJN/mfN8E=">AAAB8XicbVBNS8NAEN34WetX1aOXYBEqSEnEr2NRD56kgv3ANpTNdtIu3WzC7kQoof/CiwdFvPpvvPlv3LY5aOuDgcd7M8zM82PBNTrOt7WwuLS8sppby69vbG5tF3Z26zpKFIMai0Skmj7VILiEGnIU0IwV0NAX0PAH12O/8QRK80g+4DAGL6Q9yQPOKBrpsXR33L4BgfSoUyg6ZWcCe564GSmSDNVO4avdjVgSgkQmqNYt14nRS6lCzgSM8u1EQ0zZgPagZaikIWgvnVw8sg+N0rWDSJmSaE/U3xMpDbUehr7pDCn29aw3Fv/zWgkGl17KZZwgSDZdFCTCxsgev293uQKGYmgIZYqbW23Wp4oyNCHlTQju7MvzpH5Sds/LZ/enxcpVFkeO7JMDUiIuuSAVckuqpEYYkeSZvJI3S1sv1rv1MW1dsLKZPfIH1ucPMqyP+Q==</latexit>

(N,�)

16

Virtual pion

Challenge II

We can have a single meson beam

We want real pions, not virtual

What if we model the virtual pion?
K

p

π

(p, n)

π

K

∼
<latexit sha1_base64="V1/jYVOgNEPWFonvs5gPJ7nGtPo=">AAACB3icbVC7SgNBFJ31GeNr1VKQwSBYhd0QH4VF0MYyinlANobZyexmyOzDmbtKWNLZ+Cs2ForY+gt2/o2TZAtNPHDhcM693HuPGwuuwLK+jbn5hcWl5dxKfnVtfWPT3NquqyiRlNVoJCLZdIligoesBhwEa8aSkcAVrOH2L0Z+455JxaPwBgYxawfED7nHKQEtdcw95fjsDpeD21LHiTl2rrnfAyJl9IDhzOqYBatojYFniZ2RAspQ7ZhfTjeiScBCoIIo1bKtGNopkcCpYMO8kygWE9onPmtpGpKAqXY6/mOID7TSxV4kdYWAx+rviZQESg0CV3cGBHpq2huJ/3mtBLzTdsrDOAEW0skiLxEYIjwKBXe5ZBTEQBNCJde3YtojklDQ0eV1CPb0y7OkXirax8Wjq3Khcp7FkUO7aB8dIhudoAq6RFVUQxQ9omf0it6MJ+PFeDc+Jq1zRjazg/7A+PwBhQqYdw==</latexit>

s � 4m2
⇡ ) t < 0

0.0 0.2 0.4 0.6 0.8 1.0
-t (GeV)2

2

4

6

8

10
|tOPE|

<latexit sha1_base64="xNXZVW0uFYva7I6GGcjNcC7MLwc=">AAACBHicbZC7TsMwFIadcivlFmDsYlEhsVAlFbexgoWxSPQiNaFyXKe16lywT5CqKAMLr8LCAEKsPAQbb4PbZoCWX7L06T/n6Pj8Xiy4Asv6NgpLyyura8X10sbm1vaOubvXUlEiKWvSSESy4xHFBA9ZEzgI1oklI4EnWNsbXU3q7QcmFY/CWxjHzA3IIOQ+pwS01TPLji8JTR11LyE9hixLg7taz4m55p5ZsarWVHgR7BwqKFejZ345/YgmAQuBCqJU17ZicFMigVPBspKTKBYTOiID1tUYkoApN50ekeFD7fSxH0n9QsBT9/dESgKlxoGnOwMCQzVfm5j/1boJ+BduysM4ARbS2SI/ERgiPEkE97lkFMRYA6GS679iOiQ6FdC5lXQI9vzJi9CqVe2z6unNSaV+mcdRRGV0gI6Qjc5RHV2jBmoiih7RM3pFb8aT8WK8Gx+z1oKRz+yjPzI+fwBv6Jic</latexit> p
�t

m2
⇡ � t

<latexit sha1_base64="GGWu7Yie/4BChi8h4DWBbBEteLo=">AAACGHicbZDLSsNAFIYn9V5vVZduBovQgtakeFuKbly4qGC10MQwmU7aoTNJnDkRSuhjuPFV3LhQxK0738Zpm4W3HwY+/nMOZ84fJIJrsO1PqzA1PTM7N79QXFxaXlktra1f6zhVlDVpLGLVCohmgkesCRwEayWKERkIdhP0z0b1m3umNI+jKxgkzJOkG/GQUwLG8kt7F75d0TtQdTWXOPQvKrqK3VARmrn6TkG2C8NhJm/rvptww36pbNfssfBfcHIoo1wNv/ThdmKaShYBFUTrtmMn4GVEAaeCDYtuqllCaJ90WdtgRCTTXjY+bIi3jdPBYazMiwCP3e8TGZFaD2RgOiWBnv5dG5n/1dophMdexqMkBRbRyaIwFRhiPEoJd7hiFMTAAKGKm79i2iMmFTBZFk0Izu+T/8J1veYc1g4u98snp3kc82gTbaEKctAROkHnqIGaiKIH9IRe0Kv1aD1bb9b7pLVg5TMb6Iesjy9Dcp9d</latexit>

L0(s, t) ⇠ fL(s)

p
�t

m2
⇡ � t

<latexit sha1_base64="tOr5+RlPTzia7OBZjAcYVMah8VM="></latexit>

d�

dt
(s, t) ⇠

X
|L(±)

� (s, t)|2
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Challenge II

<latexit sha1_base64="I1JrCrJ2bneOWltORUySOameLCQ="></latexit>

tmin(s
0) =

"
m2

K �m2
⇡K �m2

N +m2
(N,�)

2
p
s0

#2

� (p1 cm(s
0)� p3 cm(s

0))
2

Not all theoretically reachable  values 
are measurable in practice

t

Not all  values are reachablet

K

p

π

(p, n)

π

K

<latexit sha1_base64="NAkQdYWORgOidG1ZyGVJN/mfN8E=">AAAB8XicbVBNS8NAEN34WetX1aOXYBEqSEnEr2NRD56kgv3ANpTNdtIu3WzC7kQoof/CiwdFvPpvvPlv3LY5aOuDgcd7M8zM82PBNTrOt7WwuLS8sppby69vbG5tF3Z26zpKFIMai0Skmj7VILiEGnIU0IwV0NAX0PAH12O/8QRK80g+4DAGL6Q9yQPOKBrpsXR33L4BgfSoUyg6ZWcCe564GSmSDNVO4avdjVgSgkQmqNYt14nRS6lCzgSM8u1EQ0zZgPagZaikIWgvnVw8sg+N0rWDSJmSaE/U3xMpDbUehr7pDCn29aw3Fv/zWgkGl17KZZwgSDZdFCTCxsgev293uQKGYmgIZYqbW23Wp4oyNCHlTQju7MvzpH5Sds/LZ/enxcpVFkeO7JMDUiIuuSAVckuqpEYYkeSZvJI3S1sv1rv1MW1dsLKZPfIH1ucPMqyP+Q==</latexit>

(N,�)

0.0 0.2 0.4 0.6 0.8 1.0
-t (GeV)2

2

4

6

8

10
|tOPE|

<latexit sha1_base64="SeNGSvsHWP2cmpHtlVYAwty4y1E=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBoPgKexKfFyEoBdPEsE8IFmW2clsMmRmdpmZFcKSj/DiQRGvfo83/8ZJsgdNLGgoqrrp7goTzrRx3W+nsLK6tr5R3Cxtbe/s7pX3D1o6ThWhTRLzWHVCrClnkjYNM5x2EkWxCDlth6Pbqd9+okqzWD6acUJ9gQeSRYxgY6W2CGrXIrgPyhW36s6AlomXkwrkaATlr14/Jqmg0hCOte56bmL8DCvDCKeTUi/VNMFkhAe0a6nEgmo/m507QSdW6aMoVrakQTP190SGhdZjEdpOgc1QL3pT8T+vm5roys+YTFJDJZkvilKOTIymv6M+U5QYPrYEE8XsrYgMscLE2IRKNgRv8eVl0jqrehfV84dapX6Tx1GEIziGU/DgEupwBw1oAoERPMMrvDmJ8+K8Ox/z1oKTzxzCHzifP6RQjyE=</latexit>m4 = mN

1.0 1.5 2.0 2.5
mπK (GeV)

0.2

0.4

0.6

0.8

-tmin (GeV)2
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Challenge II
Not all  values are reachablet

<latexit sha1_base64="I1JrCrJ2bneOWltORUySOameLCQ="></latexit>

tmin(s
0) =

"
m2

K �m2
⇡K �m2

N +m2
(N,�)

2
p
s0

#2

� (p1 cm(s
0)� p3 cm(s

0))
2

Largest  resonance mass

Largest  tmin

K

p

π

(p, n)

π

K

<latexit sha1_base64="NAkQdYWORgOidG1ZyGVJN/mfN8E=">AAAB8XicbVBNS8NAEN34WetX1aOXYBEqSEnEr2NRD56kgv3ANpTNdtIu3WzC7kQoof/CiwdFvPpvvPlv3LY5aOuDgcd7M8zM82PBNTrOt7WwuLS8sppby69vbG5tF3Z26zpKFIMai0Skmj7VILiEGnIU0IwV0NAX0PAH12O/8QRK80g+4DAGL6Q9yQPOKBrpsXR33L4BgfSoUyg6ZWcCe564GSmSDNVO4avdjVgSgkQmqNYt14nRS6lCzgSM8u1EQ0zZgPagZaikIWgvnVw8sg+N0rWDSJmSaE/U3xMpDbUehr7pDCn29aw3Fv/zWgkGl17KZZwgSDZdFCTCxsgev293uQKGYmgIZYqbW23Wp4oyNCHlTQju7MvzpH5Sds/LZ/enxcpVFkeO7JMDUiIuuSAVckuqpEYYkeSZvJI3S1sv1rv1MW1dsLKZPfIH1ucPMqyP+Q==</latexit>

(N,�)

0.0 0.2 0.4 0.6 0.8 1.0
-t (GeV)2

2

4

6

8

10
|tOPE|

Not all theoretically reachable  values 
are measurable in practice

t
<latexit sha1_base64="SeNGSvsHWP2cmpHtlVYAwty4y1E=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBoPgKexKfFyEoBdPEsE8IFmW2clsMmRmdpmZFcKSj/DiQRGvfo83/8ZJsgdNLGgoqrrp7goTzrRx3W+nsLK6tr5R3Cxtbe/s7pX3D1o6ThWhTRLzWHVCrClnkjYNM5x2EkWxCDlth6Pbqd9+okqzWD6acUJ9gQeSRYxgY6W2CGrXIrgPyhW36s6AlomXkwrkaATlr14/Jqmg0hCOte56bmL8DCvDCKeTUi/VNMFkhAe0a6nEgmo/m507QSdW6aMoVrakQTP190SGhdZjEdpOgc1QL3pT8T+vm5roys+YTFJDJZkvilKOTIymv6M+U5QYPrYEE8XsrYgMscLE2IRKNgRv8eVl0jqrehfV84dapX6Tx1GEIziGU/DgEupwBw1oAoERPMMrvDmJ8+K8Ox/z1oKTzxzCHzifP6RQjyE=</latexit>m4 = mN

1.0 1.5 2.0 2.5
mπK (GeV)

0.2

0.4

0.6

0.8

-tmin (GeV)2
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Challenge II

K

p

π

(p, n)

π

K

<latexit sha1_base64="NAkQdYWORgOidG1ZyGVJN/mfN8E=">AAAB8XicbVBNS8NAEN34WetX1aOXYBEqSEnEr2NRD56kgv3ANpTNdtIu3WzC7kQoof/CiwdFvPpvvPlv3LY5aOuDgcd7M8zM82PBNTrOt7WwuLS8sppby69vbG5tF3Z26zpKFIMai0Skmj7VILiEGnIU0IwV0NAX0PAH12O/8QRK80g+4DAGL6Q9yQPOKBrpsXR33L4BgfSoUyg6ZWcCe564GSmSDNVO4avdjVgSgkQmqNYt14nRS6lCzgSM8u1EQ0zZgPagZaikIWgvnVw8sg+N0rWDSJmSaE/U3xMpDbUehr7pDCn29aw3Fv/zWgkGl17KZZwgSDZdFCTCxsgev293uQKGYmgIZYqbW23Wp4oyNCHlTQju7MvzpH5Sds/LZ/enxcpVFkeO7JMDUiIuuSAVckuqpEYYkeSZvJI3S1sv1rv1MW1dsLKZPfIH1ucPMqyP+Q==</latexit>

(N,�)

We exchange more than pions



Strange resonances Arkaitz Rodas 20

Challenge II

K

p

π

(p, n)

π

K

<latexit sha1_base64="NAkQdYWORgOidG1ZyGVJN/mfN8E=">AAAB8XicbVBNS8NAEN34WetX1aOXYBEqSEnEr2NRD56kgv3ANpTNdtIu3WzC7kQoof/CiwdFvPpvvPlv3LY5aOuDgcd7M8zM82PBNTrOt7WwuLS8sppby69vbG5tF3Z26zpKFIMai0Skmj7VILiEGnIU0IwV0NAX0PAH12O/8QRK80g+4DAGL6Q9yQPOKBrpsXR33L4BgfSoUyg6ZWcCe564GSmSDNVO4avdjVgSgkQmqNYt14nRS6lCzgSM8u1EQ0zZgPagZaikIWgvnVw8sg+N0rWDSJmSaE/U3xMpDbUehr7pDCn29aw3Fv/zWgkGl17KZZwgSDZdFCTCxsgev293uQKGYmgIZYqbW23Wp4oyNCHlTQju7MvzpH5Sds/LZ/enxcpVFkeO7JMDUiIuuSAVckuqpEYYkeSZvJI3S1sv1rv1MW1dsLKZPfIH1ucPMqyP+Q==</latexit>

(N,�)

∑
<latexit sha1_base64="1q+pbZeRTC2ru4NRXfD+8dwh+xs=">AAAB6HicbVDLSgNBEOz1GeMr6tHLYBA8hV3xdQx68ZiAeUCyhNlJbzJmdnaZmRXCki/w4kERr36SN//GSbIHTSxoKKq66e4KEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6m/qtJ1Sax/LBjBP0IzqQPOSMGivV271S2a24M5Bl4uWkDDlqvdJXtx+zNEJpmKBadzw3MX5GleFM4KTYTTUmlI3oADuWShqh9rPZoRNyapU+CWNlSxoyU39PZDTSehwFtjOiZqgXvan4n9dJTXjjZ1wmqUHJ5ovCVBATk+nXpM8VMiPGllCmuL2VsCFVlBmbTdGG4C2+vEya5xXvqnJZvyhXb/M4CnAMJ3AGHlxDFe6hBg1ggPAMr/DmPDovzrvzMW9dcfKZI/gD5/MHuPmM5g==</latexit>

X

<latexit sha1_base64="aPp8Hy/PZn0NnOa9dYkvndKrLFQ=">AAAB/3icbVDLSsNAFJ34rPUVFdy4GSyCG0tSfC2LblxWsA9oYphMJ+3QmUmYmQglZuGvuHGhiFt/w51/47TNQlsPXDiccy/33hMmjCrtON/WwuLS8spqaa28vrG5tW3v7LZUnEpMmjhmseyESBFGBWlqqhnpJJIgHjLSDofXY7/9QKSisbjTo4T4HPUFjShG2kiBve8pyqEXSYQzN8/4fS3onOg8sCtO1ZkAzhO3IBVQoBHYX14vxiknQmOGlOq6TqL9DElNMSN52UsVSRAeoj7pGioQJ8rPJvfn8MgoPRjF0pTQcKL+nsgQV2rEQ9PJkR6oWW8s/ud1Ux1d+hkVSaqJwNNFUcqgjuE4DNijkmDNRoYgLKm5FeIBMlloE1nZhODOvjxPWrWqe149uz2t1K+KOErgAByCY+CCC1AHN6ABmgCDR/AMXsGb9WS9WO/Wx7R1wSpm9sAfWJ8/eUqVxA==</latexit>

⇠ 1

m2
X � t

We exchange more than pions
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Challenge II

K

p

π

(p, n)

π

K

<latexit sha1_base64="NAkQdYWORgOidG1ZyGVJN/mfN8E=">AAAB8XicbVBNS8NAEN34WetX1aOXYBEqSEnEr2NRD56kgv3ANpTNdtIu3WzC7kQoof/CiwdFvPpvvPlv3LY5aOuDgcd7M8zM82PBNTrOt7WwuLS8sppby69vbG5tF3Z26zpKFIMai0Skmj7VILiEGnIU0IwV0NAX0PAH12O/8QRK80g+4DAGL6Q9yQPOKBrpsXR33L4BgfSoUyg6ZWcCe564GSmSDNVO4avdjVgSgkQmqNYt14nRS6lCzgSM8u1EQ0zZgPagZaikIWgvnVw8sg+N0rWDSJmSaE/U3xMpDbUehr7pDCn29aw3Fv/zWgkGl17KZZwgSDZdFCTCxsgev293uQKGYmgIZYqbW23Wp4oyNCHlTQju7MvzpH5Sds/LZ/enxcpVFkeO7JMDUiIuuSAVckuqpEYYkeSZvJI3S1sv1rv1MW1dsLKZPfIH1ucPMqyP+Q==</latexit>

(N,�)

∑
<latexit sha1_base64="1q+pbZeRTC2ru4NRXfD+8dwh+xs=">AAAB6HicbVDLSgNBEOz1GeMr6tHLYBA8hV3xdQx68ZiAeUCyhNlJbzJmdnaZmRXCki/w4kERr36SN//GSbIHTSxoKKq66e4KEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6m/qtJ1Sax/LBjBP0IzqQPOSMGivV271S2a24M5Bl4uWkDDlqvdJXtx+zNEJpmKBadzw3MX5GleFM4KTYTTUmlI3oADuWShqh9rPZoRNyapU+CWNlSxoyU39PZDTSehwFtjOiZqgXvan4n9dJTXjjZ1wmqUHJ5ovCVBATk+nXpM8VMiPGllCmuL2VsCFVlBmbTdGG4C2+vEya5xXvqnJZvyhXb/M4CnAMJ3AGHlxDFe6hBg1ggPAMr/DmPDovzrvzMW9dcfKZI/gD5/MHuPmM5g==</latexit>

X

<latexit sha1_base64="aPp8Hy/PZn0NnOa9dYkvndKrLFQ=">AAAB/3icbVDLSsNAFJ34rPUVFdy4GSyCG0tSfC2LblxWsA9oYphMJ+3QmUmYmQglZuGvuHGhiFt/w51/47TNQlsPXDiccy/33hMmjCrtON/WwuLS8spqaa28vrG5tW3v7LZUnEpMmjhmseyESBFGBWlqqhnpJJIgHjLSDofXY7/9QKSisbjTo4T4HPUFjShG2kiBve8pyqEXSYQzN8/4fS3onOg8sCtO1ZkAzhO3IBVQoBHYX14vxiknQmOGlOq6TqL9DElNMSN52UsVSRAeoj7pGioQJ8rPJvfn8MgoPRjF0pTQcKL+nsgQV2rEQ9PJkR6oWW8s/ud1Ux1d+hkVSaqJwNNFUcqgjuE4DNijkmDNRoYgLKm5FeIBMlloE1nZhODOvjxPWrWqe149uz2t1K+KOErgAByCY+CCC1AHN6ABmgCDR/AMXsGb9WS9WO/Wx7R1wSpm9sAfWJ8/eUqVxA==</latexit>

⇠ 1

m2
X � t

We exchange more than pions

The pion propagator dominates at low t

π
X

But remember our  might become large with tmin mπK

This crude estimation suggests that other 
exchanges need not be fully negligible with 

respect to the OPE for large masses

0.2 0.4 0.6 0.8 1.0
-t (GeV)2

10
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40

50

PROP (GeV)-2

<latexit sha1_base64="i24zfFhZl90UeZHlWTsqi+Agi2I=">AAACGHicbVDJSgNBFOyJW4zbqEcvjUGIKHFG3I5BETwEjGAWyIShp6eTNOlZ6H4jhCGf4cVf8eJBEa+5+Td2loMmFjQUVfV4/cqLBVdgWd9GZmFxaXklu5pbW9/Y3DK3d2oqSiRlVRqJSDY8opjgIasCB8EasWQk8ASre72bkV9/YlLxKHyEfsxaAemEvM0pAS255knZdYSO+6SgjuHQUTzAZTe9r9wOxsJR2W1MiEP9CJRr5q2iNQaeJ/aU5NEUFdccOn5Ek4CFQAVRqmlbMbRSIoFTwQY5J1EsJrRHOqypaUgCplrp+LABPtCKj9uR1C8EPFZ/T6QkUKofeDoZEOiqWW8k/uc1E2hftVIexgmwkE4WtROBIcKjlrDPJaMg+poQKrn+K6ZdIgkF3WVOl2DPnjxPaqdF+6J4/nCWL11P68iiPbSPCshGl6iE7lAFVRFFz+gVvaMP48V4Mz6Nr0k0Y0xndtEfGMMfkTOePQ==</latexit>

L�(s, t) ⇠ LOPE(s, t) + LX(s, t) + · · ·

1.0 1.5 2.0 2.5
mπK (GeV)

0.05

0.10

0.15
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0.35
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<latexit sha1_base64="SeNGSvsHWP2cmpHtlVYAwty4y1E=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBoPgKexKfFyEoBdPEsE8IFmW2clsMmRmdpmZFcKSj/DiQRGvfo83/8ZJsgdNLGgoqrrp7goTzrRx3W+nsLK6tr5R3Cxtbe/s7pX3D1o6ThWhTRLzWHVCrClnkjYNM5x2EkWxCDlth6Pbqd9+okqzWD6acUJ9gQeSRYxgY6W2CGrXIrgPyhW36s6AlomXkwrkaATlr14/Jqmg0hCOte56bmL8DCvDCKeTUi/VNMFkhAe0a6nEgmo/m507QSdW6aMoVrakQTP190SGhdZjEdpOgc1QL3pT8T+vm5roys+YTFJDJZkvilKOTIymv6M+U5QYPrYEE8XsrYgMscLE2IRKNgRv8eVl0jqrehfV84dapX6Tx1GEIziGU/DgEupwBw1oAoERPMMrvDmJ8+K8Ox/z1oKTzxzCHzifP6RQjyE=</latexit>m4 = mN
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Solutions K

p

π

(p, n)

π

K

<latexit sha1_base64="NAkQdYWORgOidG1ZyGVJN/mfN8E=">AAAB8XicbVBNS8NAEN34WetX1aOXYBEqSEnEr2NRD56kgv3ANpTNdtIu3WzC7kQoof/CiwdFvPpvvPlv3LY5aOuDgcd7M8zM82PBNTrOt7WwuLS8sppby69vbG5tF3Z26zpKFIMai0Skmj7VILiEGnIU0IwV0NAX0PAH12O/8QRK80g+4DAGL6Q9yQPOKBrpsXR33L4BgfSoUyg6ZWcCe564GSmSDNVO4avdjVgSgkQmqNYt14nRS6lCzgSM8u1EQ0zZgPagZaikIWgvnVw8sg+N0rWDSJmSaE/U3xMpDbUehr7pDCn29aw3Fv/zWgkGl17KZZwgSDZdFCTCxsgev293uQKGYmgIZYqbW23Wp4oyNCHlTQju7MvzpH5Sds/LZ/enxcpVFkeO7JMDUiIuuSAVckuqpEYYkeSZvJI3S1sv1rv1MW1dsLKZPfIH1ucPMqyP+Q==</latexit>

(N,�)

∑
<latexit sha1_base64="1q+pbZeRTC2ru4NRXfD+8dwh+xs=">AAAB6HicbVDLSgNBEOz1GeMr6tHLYBA8hV3xdQx68ZiAeUCyhNlJbzJmdnaZmRXCki/w4kERr36SN//GSbIHTSxoKKq66e4KEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6m/qtJ1Sax/LBjBP0IzqQPOSMGivV271S2a24M5Bl4uWkDDlqvdJXtx+zNEJpmKBadzw3MX5GleFM4KTYTTUmlI3oADuWShqh9rPZoRNyapU+CWNlSxoyU39PZDTSehwFtjOiZqgXvan4n9dJTXjjZ1wmqUHJ5ovCVBATk+nXpM8VMiPGllCmuL2VsCFVlBmbTdGG4C2+vEya5xXvqnJZvyhXb/M4CnAMJ3AGHlxDFe6hBg1ggPAMr/DmPDovzrvzMW9dcfKZI/gD5/MHuPmM5g==</latexit>

X

<latexit sha1_base64="aPp8Hy/PZn0NnOa9dYkvndKrLFQ=">AAAB/3icbVDLSsNAFJ34rPUVFdy4GSyCG0tSfC2LblxWsA9oYphMJ+3QmUmYmQglZuGvuHGhiFt/w51/47TNQlsPXDiccy/33hMmjCrtON/WwuLS8spqaa28vrG5tW3v7LZUnEpMmjhmseyESBFGBWlqqhnpJJIgHjLSDofXY7/9QKSisbjTo4T4HPUFjShG2kiBve8pyqEXSYQzN8/4fS3onOg8sCtO1ZkAzhO3IBVQoBHYX14vxiknQmOGlOq6TqL9DElNMSN52UsVSRAeoj7pGioQJ8rPJvfn8MgoPRjF0pTQcKL+nsgQV2rEQ9PJkR6oWW8s/ud1Ux1d+hkVSaqJwNNFUcqgjuE4DNijkmDNRoYgLKm5FeIBMlloE1nZhODOvjxPWrWqe149uz2t1K+KOErgAByCY+CCC1AHN6ABmgCDR/AMXsGb9WS9WO/Wx7R1wSpm9sAfWJ8/eUqVxA==</latexit>

⇠ 1

m2
X � t

Attract theoretical talent/experts on reaction theory/exchanges

Determine other possible exchange(s) with robustness

Increase the energy of the Kaon beam

Can polarized targets help separate the exchange contributions?

https://arxiv.org/pdf/hep-ph/9606362.pdf

Future upgrade??
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Future??
Increase the energy of the Kaon beam

Present

Upgrade

Present

Upgrade

Much smaller  achievabletmin

Much smaller contribution from other exchanges
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mπK (GeV)
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-tmin (GeV)2
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0.35

Xprop/πprop
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Conclusions

6 out of 10  resonances below or around 2 GeV are poorly known K*

Related to ChPT, CP-violating decays, B decays, CKM and BSM searches

The setup and current models should work very well at low mπK

Three possible solutions for tackling the exchanges at high :mπK

1. Elaborate theoretical input 

2.  Could polarized targets help factorize the exchanges? 

3.  Future JLab upgrade
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Thank you!!
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Challenge II
Not all  values are reachablet

<latexit sha1_base64="I1JrCrJ2bneOWltORUySOameLCQ="></latexit>

tmin(s
0) =

"
m2

K �m2
⇡K �m2

N +m2
(N,�)

2
p
s0

#2

� (p1 cm(s
0)� p3 cm(s

0))
2

1.0 1.5 2.0
mπK (GeV)

0.5

1.0

1.5

2.0

-tmin (GeV)2

Largest  resonance mass

Largest  tmin

K

p

π

(p, n)

π

K

<latexit sha1_base64="NAkQdYWORgOidG1ZyGVJN/mfN8E=">AAAB8XicbVBNS8NAEN34WetX1aOXYBEqSEnEr2NRD56kgv3ANpTNdtIu3WzC7kQoof/CiwdFvPpvvPlv3LY5aOuDgcd7M8zM82PBNTrOt7WwuLS8sppby69vbG5tF3Z26zpKFIMai0Skmj7VILiEGnIU0IwV0NAX0PAH12O/8QRK80g+4DAGL6Q9yQPOKBrpsXR33L4BgfSoUyg6ZWcCe564GSmSDNVO4avdjVgSgkQmqNYt14nRS6lCzgSM8u1EQ0zZgPagZaikIWgvnVw8sg+N0rWDSJmSaE/U3xMpDbUehr7pDCn29aw3Fv/zWgkGl17KZZwgSDZdFCTCxsgev293uQKGYmgIZYqbW23Wp4oyNCHlTQju7MvzpH5Sds/LZ/enxcpVFkeO7JMDUiIuuSAVckuqpEYYkeSZvJI3S1sv1rv1MW1dsLKZPfIH1ucPMqyP+Q==</latexit>

(N,�)

0.0 0.2 0.4 0.6 0.8 1.0
-t (GeV)2

2

4

6

8

10
|tOPE|

Not all theoretically reachable  values 
are measurable in practice

t
<latexit sha1_base64="MOdg1aHj5rDyqulBGB7NpRwyJCs=">AAAB83icbVDLSgNBEJyNrxhfUY9eBoPgKexKfFyEoB48RjAPyC7L7KSTDJmZXWZmhbDkN7x4UMSrP+PNv3GS7EETCxqKqm66u6KEM21c99sprKyurW8UN0tb2zu7e+X9g5aOU0WhSWMeq05ENHAmoWmY4dBJFBARcWhHo9up334CpVksH804gUCQgWR9Romxki/C2rUI/TvghoTlilt1Z8DLxMtJBeVohOUvvxfTVIA0lBOtu56bmCAjyjDKYVLyUw0JoSMygK6lkgjQQTa7eYJPrNLD/VjZkgbP1N8TGRFaj0VkOwUxQ73oTcX/vG5q+ldBxmSSGpB0vqifcmxiPA0A95gCavjYEkIVs7diOiSKUGNjKtkQvMWXl0nrrOpdVM8fapX6TR5HER2hY3SKPHSJ6ugeNVATUZSgZ/SK3pzUeXHenY95a8HJZw7RHzifP2i0kUs=</latexit>m4 = m�
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Isospin separation K

p

π

(p, n)

π

K

<latexit sha1_base64="NAkQdYWORgOidG1ZyGVJN/mfN8E=">AAAB8XicbVBNS8NAEN34WetX1aOXYBEqSEnEr2NRD56kgv3ANpTNdtIu3WzC7kQoof/CiwdFvPpvvPlv3LY5aOuDgcd7M8zM82PBNTrOt7WwuLS8sppby69vbG5tF3Z26zpKFIMai0Skmj7VILiEGnIU0IwV0NAX0PAH12O/8QRK80g+4DAGL6Q9yQPOKBrpsXR33L4BgfSoUyg6ZWcCe564GSmSDNVO4avdjVgSgkQmqNYt14nRS6lCzgSM8u1EQ0zZgPagZaikIWgvnVw8sg+N0rWDSJmSaE/U3xMpDbUehr7pDCn29aw3Fv/zWgkGl17KZZwgSDZdFCTCxsgev293uQKGYmgIZYqbW23Wp4oyNCHlTQju7MvzpH5Sds/LZ/enxcpVFkeO7JMDUiIuuSAVckuqpEYYkeSZvJI3S1sv1rv1MW1dsLKZPfIH1ucPMqyP+Q==</latexit>

(N,�)

<latexit sha1_base64="GGWu7Yie/4BChi8h4DWBbBEteLo=">AAACGHicbZDLSsNAFIYn9V5vVZduBovQgtakeFuKbly4qGC10MQwmU7aoTNJnDkRSuhjuPFV3LhQxK0738Zpm4W3HwY+/nMOZ84fJIJrsO1PqzA1PTM7N79QXFxaXlktra1f6zhVlDVpLGLVCohmgkesCRwEayWKERkIdhP0z0b1m3umNI+jKxgkzJOkG/GQUwLG8kt7F75d0TtQdTWXOPQvKrqK3VARmrn6TkG2C8NhJm/rvptww36pbNfssfBfcHIoo1wNv/ThdmKaShYBFUTrtmMn4GVEAaeCDYtuqllCaJ90WdtgRCTTXjY+bIi3jdPBYazMiwCP3e8TGZFaD2RgOiWBnv5dG5n/1dophMdexqMkBRbRyaIwFRhiPEoJd7hiFMTAAKGKm79i2iMmFTBZFk0Izu+T/8J1veYc1g4u98snp3kc82gTbaEKctAROkHnqIGaiKIH9IRe0Kv1aD1bb9b7pLVg5TMb6Iesjy9Dcp9d</latexit>

L0(s, t) ⇠ fL(s)

p
�t

m2
⇡ � t

We can measure different isospin combinations

<latexit sha1_base64="0EDtnnzwYXJYYaII6ZGeRrJ1UAA=">AAACCXicbVDLSsNAFJ3UV62vqEs3g0WoCDWpz41QdOPCRQX7gDaUyXTSDp1MwsxEDKFbN/6KGxeKuPUP3Pk3TtostPXCwHncy5173JBRqSzr28jNzS8sLuWXCyura+sb5uZWQwaRwKSOAxaIloskYZSTuqKKkVYoCPJdRpru8Cr1m/dESBrwOxWHxPFRn1OPYqS01DWh170pyf2LBw0S+7Ay0uQgTsnRhHTNolW2xgVngZ2BIsiq1jW/Or0ARz7hCjMkZdu2QuUkSCiKGRkVOpEkIcJD1CdtDTnyiXSS8SUjuKeVHvQCoR9XcKz+nkiQL2Xsu7rTR2ogp71U/M9rR8o7dxLKw0gRjieLvIhBFcA0FtijgmDFYg0QFlT/FeIBEggrHV5Bh2BPnzwLGpWyfVo+uT0uVi+zOPJgB+yCErDBGaiCa1ADdYDBI3gGr+DNeDJejHfjY9KaM7KZbfCnjM8fSG2Xiw==</latexit>

fL(s) = xf1/2(s) + yf3/2(s)

To separate  we need to measure at least a final state with  I = 1/2, 3/2 KL
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Challenge II

K

p

π

(p, n)

π

K

<latexit sha1_base64="NAkQdYWORgOidG1ZyGVJN/mfN8E=">AAAB8XicbVBNS8NAEN34WetX1aOXYBEqSEnEr2NRD56kgv3ANpTNdtIu3WzC7kQoof/CiwdFvPpvvPlv3LY5aOuDgcd7M8zM82PBNTrOt7WwuLS8sppby69vbG5tF3Z26zpKFIMai0Skmj7VILiEGnIU0IwV0NAX0PAH12O/8QRK80g+4DAGL6Q9yQPOKBrpsXR33L4BgfSoUyg6ZWcCe564GSmSDNVO4avdjVgSgkQmqNYt14nRS6lCzgSM8u1EQ0zZgPagZaikIWgvnVw8sg+N0rWDSJmSaE/U3xMpDbUehr7pDCn29aw3Fv/zWgkGl17KZZwgSDZdFCTCxsgev293uQKGYmgIZYqbW23Wp4oyNCHlTQju7MvzpH5Sds/LZ/enxcpVFkeO7JMDUiIuuSAVckuqpEYYkeSZvJI3S1sv1rv1MW1dsLKZPfIH1ucPMqyP+Q==</latexit>

(N,�)

∑
<latexit sha1_base64="1q+pbZeRTC2ru4NRXfD+8dwh+xs=">AAAB6HicbVDLSgNBEOz1GeMr6tHLYBA8hV3xdQx68ZiAeUCyhNlJbzJmdnaZmRXCki/w4kERr36SN//GSbIHTSxoKKq66e4KEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6m/qtJ1Sax/LBjBP0IzqQPOSMGivV271S2a24M5Bl4uWkDDlqvdJXtx+zNEJpmKBadzw3MX5GleFM4KTYTTUmlI3oADuWShqh9rPZoRNyapU+CWNlSxoyU39PZDTSehwFtjOiZqgXvan4n9dJTXjjZ1wmqUHJ5ovCVBATk+nXpM8VMiPGllCmuL2VsCFVlBmbTdGG4C2+vEya5xXvqnJZvyhXb/M4CnAMJ3AGHlxDFe6hBg1ggPAMr/DmPDovzrvzMW9dcfKZI/gD5/MHuPmM5g==</latexit>

X

<latexit sha1_base64="aPp8Hy/PZn0NnOa9dYkvndKrLFQ=">AAAB/3icbVDLSsNAFJ34rPUVFdy4GSyCG0tSfC2LblxWsA9oYphMJ+3QmUmYmQglZuGvuHGhiFt/w51/47TNQlsPXDiccy/33hMmjCrtON/WwuLS8spqaa28vrG5tW3v7LZUnEpMmjhmseyESBFGBWlqqhnpJJIgHjLSDofXY7/9QKSisbjTo4T4HPUFjShG2kiBve8pyqEXSYQzN8/4fS3onOg8sCtO1ZkAzhO3IBVQoBHYX14vxiknQmOGlOq6TqL9DElNMSN52UsVSRAeoj7pGioQJ8rPJvfn8MgoPRjF0pTQcKL+nsgQV2rEQ9PJkR6oWW8s/ud1Ux1d+hkVSaqJwNNFUcqgjuE4DNijkmDNRoYgLKm5FeIBMlloE1nZhODOvjxPWrWqe149uz2t1K+KOErgAByCY+CCC1AHN6ABmgCDR/AMXsGb9WS9WO/Wx7R1wSpm9sAfWJ8/eUqVxA==</latexit>

⇠ 1

m2
X � t

We exchange more than pions

The pion propagator dominates at low t

π
X

But remember our  might become large with tmin mπK

This, very crude, pessimistic estimation suggests 
that other exchanges need not be negligible with 

respect to the OPE for large masses
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<latexit sha1_base64="i24zfFhZl90UeZHlWTsqi+Agi2I=">AAACGHicbVDJSgNBFOyJW4zbqEcvjUGIKHFG3I5BETwEjGAWyIShp6eTNOlZ6H4jhCGf4cVf8eJBEa+5+Td2loMmFjQUVfV4/cqLBVdgWd9GZmFxaXklu5pbW9/Y3DK3d2oqSiRlVRqJSDY8opjgIasCB8EasWQk8ASre72bkV9/YlLxKHyEfsxaAemEvM0pAS255knZdYSO+6SgjuHQUTzAZTe9r9wOxsJR2W1MiEP9CJRr5q2iNQaeJ/aU5NEUFdccOn5Ek4CFQAVRqmlbMbRSIoFTwQY5J1EsJrRHOqypaUgCplrp+LABPtCKj9uR1C8EPFZ/T6QkUKofeDoZEOiqWW8k/uc1E2hftVIexgmwkE4WtROBIcKjlrDPJaMg+poQKrn+K6ZdIgkF3WVOl2DPnjxPaqdF+6J4/nCWL11P68iiPbSPCshGl6iE7lAFVRFFz+gVvaMP48V4Mz6Nr0k0Y0xndtEfGMMfkTOePQ==</latexit>

L�(s, t) ⇠ LOPE(s, t) + LX(s, t) + · · ·

m4 = mΔ
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Future??
Increase the energy of the Kaon beam

Present

Upgrade

Present

Upgrade

Much smaller  achievabletmin

Much smaller contribution from other exchanges
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Scattering

Out[ ]=

Out[ ]=

Definitely not a BW

<latexit sha1_base64="UwMRRSv4DboDZZvRAdSApIltDUc=">AAAB7XicbVDLSgMxFL1TX7W+qi7dBIvgqsyIr2XRjcsK9gHtUDJppo3NJCHJCGXoP7hxoYhb/8edf2PazkJbD1w4nHMv994TKc6M9f1vr7Cyura+UdwsbW3v7O6V9w+aRqaa0AaRXOp2hA3lTNCGZZbTttIUJxGnrWh0O/VbT1QbJsWDHSsaJnggWMwItk5qdkdYKdwrV/yqPwNaJkFOKpCj3it/dfuSpAkVlnBsTCfwlQ0zrC0jnE5K3dRQhckID2jHUYETasJsdu0EnTilj2KpXQmLZurviQwnxoyTyHUm2A7NojcV//M6qY2vw4wJlVoqyHxRnHJkJZq+jvpMU2L52BFMNHO3IjLEGhPrAiq5EILFl5dJ86waXFYv7s8rtZs8jiIcwTGcQgBXUIM7qEMDCDzCM7zCmye9F+/d+5i3Frx85hD+wPv8AZlsjyk=</latexit>

<latexit sha1_base64="DELtbWNarnRNLOxIHNyKKQwD8ms=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PQi8eI5gHJEmYns8mQ2dllplcISz7BiwdFvPpF3vwbJ8keNLGgoajqprsrSKQw6LrfTmFldW19o7hZ2tre2d0r7x80TZxqxhsslrFuB9RwKRRvoEDJ24nmNAokbwWj26nfeuLaiFg94jjhfkQHSoSCUbTSQzcRvXLFrbozkGXi5aQCOeq98le3H7M04gqZpMZ0PDdBP6MaBZN8UuqmhieUjeiAdyxVNOLGz2anTsiJVfokjLUthWSm/p7IaGTMOApsZ0RxaBa9qfif10kxvPYzoZIUuWLzRWEqCcZk+jfpC80ZyrEllGlhbyVsSDVlaNMp2RC8xZeXSfOs6l1WL+7PK7WbPI4iHMExnIIHV1CDO6hDAxgM4Ble4c2Rzovz7nzMWwtOPnMIf+B8/gBS/Y3X</latexit>⇡ <latexit sha1_base64="DELtbWNarnRNLOxIHNyKKQwD8ms=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PQi8eI5gHJEmYns8mQ2dllplcISz7BiwdFvPpF3vwbJ8keNLGgoajqprsrSKQw6LrfTmFldW19o7hZ2tre2d0r7x80TZxqxhsslrFuB9RwKRRvoEDJ24nmNAokbwWj26nfeuLaiFg94jjhfkQHSoSCUbTSQzcRvXLFrbozkGXi5aQCOeq98le3H7M04gqZpMZ0PDdBP6MaBZN8UuqmhieUjeiAdyxVNOLGz2anTsiJVfokjLUthWSm/p7IaGTMOApsZ0RxaBa9qfif10kxvPYzoZIUuWLzRWEqCcZk+jfpC80ZyrEllGlhbyVsSDVlaNMp2RC8xZeXSfOs6l1WL+7PK7WbPI4iHMExnIIHV1CDO6hDAxgM4Ble4c2Rzovz7nzMWwtOPnMIf+B8/gBS/Y3X</latexit>⇡

<latexit sha1_base64="OQThD/PlzMuAkzr7cZiwrlX+9+o=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PQi+AlAfOAZAmzk04yZnZ2mZkVwpIv8OJBEa9+kjf/xkmyB00saCiquunuCmLBtXHdbye3srq2vpHfLGxt7+zuFfcPGjpKFMM6i0SkWgHVKLjEuuFGYCtWSMNAYDMY3U795hMqzSP5YMYx+iEdSN7njBor1e67xZJbdmcgy8TLSAkyVLvFr04vYkmI0jBBtW57bmz8lCrDmcBJoZNojCkb0QG2LZU0RO2ns0Mn5MQqPdKPlC1pyEz9PZHSUOtxGNjOkJqhXvSm4n9eOzH9az/lMk4MSjZf1E8EMRGZfk16XCEzYmwJZYrbWwkbUkWZsdkUbAje4svLpHFW9i7LF7XzUuUmiyMPR3AMp+DBFVTgDqpQBwYIz/AKb86j8+K8Ox/z1pyTzRzCHzifP6VFjNk=</latexit>

K
<latexit sha1_base64="OQThD/PlzMuAkzr7cZiwrlX+9+o=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PQi+AlAfOAZAmzk04yZnZ2mZkVwpIv8OJBEa9+kjf/xkmyB00saCiquunuCmLBtXHdbye3srq2vpHfLGxt7+zuFfcPGjpKFMM6i0SkWgHVKLjEuuFGYCtWSMNAYDMY3U795hMqzSP5YMYx+iEdSN7njBor1e67xZJbdmcgy8TLSAkyVLvFr04vYkmI0jBBtW57bmz8lCrDmcBJoZNojCkb0QG2LZU0RO2ns0Mn5MQqPdKPlC1pyEz9PZHSUOtxGNjOkJqhXvSm4n9eOzH9az/lMk4MSjZf1E8EMRGZfk16XCEzYmwJZYrbWwkbUkWZsdkUbAje4svLpHFW9i7LF7XzUuUmiyMPR3AMp+DBFVTgDqpQBwYIz/AKb86j8+K8Ox/z1pyTzRzCHzifP6VFjNk=</latexit>

K

What’s this??

<latexit sha1_base64="7zebOGIS6ZRKx5cemody2KRYg2k=">AAAB+HicbVDLSsNAFL3xWeujUZduBotQNyURX7sW3bisYB/QhDCZTtqhM0mYmQi19EvcuFDErZ/izr9x2mahrQcuHM65l3vvCVPOlHacb2tldW19Y7OwVdze2d0r2fsHLZVkktAmSXgiOyFWlLOYNjXTnHZSSbEIOW2Hw9up336kUrEkftCjlPoC92MWMYK1kQK7pAOPcl5Rp55iolYL7LJTdWZAy8TNSRlyNAL7y+slJBM01oRjpbquk2p/jKVmhNNJ0csUTTEZ4j7tGhpjQZU/nh0+QSdG6aEokaZijWbq74kxFkqNRGg6BdYDtehNxf+8bqaja3/M4jTTNCbzRVHGkU7QNAXUY5ISzUeGYCKZuRWRAZaYaJNV0YTgLr68TFpnVfeyenF/Xq7f5HEU4AiOoQIuXEEd7qABTSCQwTO8wpv1ZL1Y79bHvHXFymcO4Q+szx/p+5Ke</latexit>
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Peláez-Rodas 1-sub CFD

2010.11222
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Scattering

Out[ ]=

Definitely not a BW

<latexit sha1_base64="UwMRRSv4DboDZZvRAdSApIltDUc=">AAAB7XicbVDLSgMxFL1TX7W+qi7dBIvgqsyIr2XRjcsK9gHtUDJppo3NJCHJCGXoP7hxoYhb/8edf2PazkJbD1w4nHMv994TKc6M9f1vr7Cyura+UdwsbW3v7O6V9w+aRqaa0AaRXOp2hA3lTNCGZZbTttIUJxGnrWh0O/VbT1QbJsWDHSsaJnggWMwItk5qdkdYKdwrV/yqPwNaJkFOKpCj3it/dfuSpAkVlnBsTCfwlQ0zrC0jnE5K3dRQhckID2jHUYETasJsdu0EnTilj2KpXQmLZurviQwnxoyTyHUm2A7NojcV//M6qY2vw4wJlVoqyHxRnHJkJZq+jvpMU2L52BFMNHO3IjLEGhPrAiq5EILFl5dJ86waXFYv7s8rtZs8jiIcwTGcQgBXUIM7qEMDCDzCM7zCmye9F+/d+5i3Frx85hD+wPv8AZlsjyk=</latexit>

What’s this??

<latexit sha1_base64="7zebOGIS6ZRKx5cemody2KRYg2k=">AAAB+HicbVDLSsNAFL3xWeujUZduBotQNyURX7sW3bisYB/QhDCZTtqhM0mYmQi19EvcuFDErZ/izr9x2mahrQcuHM65l3vvCVPOlHacb2tldW19Y7OwVdze2d0r2fsHLZVkktAmSXgiOyFWlLOYNjXTnHZSSbEIOW2Hw9up336kUrEkftCjlPoC92MWMYK1kQK7pAOPcl5Rp55iolYL7LJTdWZAy8TNSRlyNAL7y+slJBM01oRjpbquk2p/jKVmhNNJ0csUTTEZ4j7tGhpjQZU/nh0+QSdG6aEokaZijWbq74kxFkqNRGg6BdYDtehNxf+8bqaja3/M4jTTNCbzRVHGkU7QNAXUY5ISzUeGYCKZuRWRAZaYaJNV0YTgLr68TFpnVfeyenF/Xq7f5HEU4AiOoQIuXEEd7qABTSCQwTO8wpv1ZL1Y79bHvHXFymcO4Q+szx/p+5Ke</latexit>

t`(s) ⇠??
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 “We are beginning to think that  should 
be classified along with flying saucers, the 
Loch Ness Monster, and the Abominable Snowman”

κ

PDG 1967
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 scatteringππ
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Problem shared with ALL Lattice QCD calculations

<latexit sha1_base64="DELtbWNarnRNLOxIHNyKKQwD8ms=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PQi8eI5gHJEmYns8mQ2dllplcISz7BiwdFvPpF3vwbJ8keNLGgoajqprsrSKQw6LrfTmFldW19o7hZ2tre2d0r7x80TZxqxhsslrFuB9RwKRRvoEDJ24nmNAokbwWj26nfeuLaiFg94jjhfkQHSoSCUbTSQzcRvXLFrbozkGXi5aQCOeq98le3H7M04gqZpMZ0PDdBP6MaBZN8UuqmhieUjeiAdyxVNOLGz2anTsiJVfokjLUthWSm/p7IaGTMOApsZ0RxaBa9qfif10kxvPYzoZIUuWLzRWEqCcZk+jfpC80ZyrEllGlhbyVsSDVlaNMp2RC8xZeXSfOs6l1WL+7PK7WbPI4iHMExnIIHV1CDO6hDAxgM4Ble4c2Rzovz7nzMWwtOPnMIf+B8/gBS/Y3X</latexit>⇡ <latexit sha1_base64="DELtbWNarnRNLOxIHNyKKQwD8ms=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PQi8eI5gHJEmYns8mQ2dllplcISz7BiwdFvPpF3vwbJ8keNLGgoajqprsrSKQw6LrfTmFldW19o7hZ2tre2d0r7x80TZxqxhsslrFuB9RwKRRvoEDJ24nmNAokbwWj26nfeuLaiFg94jjhfkQHSoSCUbTSQzcRvXLFrbozkGXi5aQCOeq98le3H7M04gqZpMZ0PDdBP6MaBZN8UuqmhieUjeiAdyxVNOLGz2anTsiJVfokjLUthWSm/p7IaGTMOApsZ0RxaBa9qfif10kxvPYzoZIUuWLzRWEqCcZk+jfpC80ZyrEllGlhbyVsSDVlaNMp2RC8xZeXSfOs6l1WL+7PK7WbPI4iHMExnIIHV1CDO6hDAxgM4Ble4c2Rzovz7nzMWwtOPnMIf+B8/gBS/Y3X</latexit>⇡

<latexit sha1_base64="DELtbWNarnRNLOxIHNyKKQwD8ms=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PQi8eI5gHJEmYns8mQ2dllplcISz7BiwdFvPpF3vwbJ8keNLGgoajqprsrSKQw6LrfTmFldW19o7hZ2tre2d0r7x80TZxqxhsslrFuB9RwKRRvoEDJ24nmNAokbwWj26nfeuLaiFg94jjhfkQHSoSCUbTSQzcRvXLFrbozkGXi5aQCOeq98le3H7M04gqZpMZ0PDdBP6MaBZN8UuqmhieUjeiAdyxVNOLGz2anTsiJVfokjLUthWSm/p7IaGTMOApsZ0RxaBa9qfif10kxvPYzoZIUuWLzRWEqCcZk+jfpC80ZyrEllGlhbyVsSDVlaNMp2RC8xZeXSfOs6l1WL+7PK7WbPI4iHMExnIIHV1CDO6hDAxgM4Ble4c2Rzovz7nzMWwtOPnMIf+B8/gBS/Y3X</latexit>⇡ <latexit sha1_base64="DELtbWNarnRNLOxIHNyKKQwD8ms=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PQi8eI5gHJEmYns8mQ2dllplcISz7BiwdFvPpF3vwbJ8keNLGgoajqprsrSKQw6LrfTmFldW19o7hZ2tre2d0r7x80TZxqxhsslrFuB9RwKRRvoEDJ24nmNAokbwWj26nfeuLaiFg94jjhfkQHSoSCUbTSQzcRvXLFrbozkGXi5aQCOeq98le3H7M04gqZpMZ0PDdBP6MaBZN8UuqmhieUjeiAdyxVNOLGz2anTsiJVfokjLUthWSm/p7IaGTMOApsZ0RxaBa9qfif10kxvPYzoZIUuWLzRWEqCcZk+jfpC80ZyrEllGlhbyVsSDVlaNMp2RC8xZeXSfOs6l1WL+7PK7WbPI4iHMExnIIHV1CDO6hDAxgM4Ble4c2Rzovz7nzMWwtOPnMIf+B8/gBS/Y3X</latexit>⇡

<latexit sha1_base64="ySSPbiSfO6xTloTer7GyNK4O508=">AAAB7XicbVDJSgNBEK2JW4xb1KOXxiB4CjPidgx68RjBLJAMoafTk7TpZejuEcKQf/DiQRGv/o83/8ZOMgdNfFDweK+KqnpRwpmxvv/tFVZW19Y3ipulre2d3b3y/kHTqFQT2iCKK92OsKGcSdqwzHLaTjTFIuK0FY1up37riWrDlHyw44SGAg8kixnB1knNrmEDgXvlil/1Z0DLJMhJBXLUe+Wvbl+RVFBpCcfGdAI/sWGGtWWE00mpmxqaYDLCA9pxVGJBTZjNrp2gE6f0Uay0K2nRTP09kWFhzFhErlNgOzSL3lT8z+ukNr4OMyaT1FJJ5ovilCOr0PR11GeaEsvHjmCimbsVkSHWmFgXUMmFECy+vEyaZ9Xgsnpxf16p3eRxFOEIjuEUAriCGtxBHRpA4BGe4RXePOW9eO/ex7y14OUzh/AH3ucPn5+PLQ==</latexit>�

JRP talk

Innocent-looking data, around 20 compatible line 
shapes 

The pole positions are not compatible



Strange resonances Arkaitz Rodas 33

Light Scalars <latexit sha1_base64="DELtbWNarnRNLOxIHNyKKQwD8ms=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PQi8eI5gHJEmYns8mQ2dllplcISz7BiwdFvPpF3vwbJ8keNLGgoajqprsrSKQw6LrfTmFldW19o7hZ2tre2d0r7x80TZxqxhsslrFuB9RwKRRvoEDJ24nmNAokbwWj26nfeuLaiFg94jjhfkQHSoSCUbTSQzcRvXLFrbozkGXi5aQCOeq98le3H7M04gqZpMZ0PDdBP6MaBZN8UuqmhieUjeiAdyxVNOLGz2anTsiJVfokjLUthWSm/p7IaGTMOApsZ0RxaBa9qfif10kxvPYzoZIUuWLzRWEqCcZk+jfpC80ZyrEllGlhbyVsSDVlaNMp2RC8xZeXSfOs6l1WL+7PK7WbPI4iHMExnIIHV1CDO6hDAxgM4Ble4c2Rzovz7nzMWwtOPnMIf+B8/gBS/Y3X</latexit>⇡ <latexit sha1_base64="DELtbWNarnRNLOxIHNyKKQwD8ms=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PQi8eI5gHJEmYns8mQ2dllplcISz7BiwdFvPpF3vwbJ8keNLGgoajqprsrSKQw6LrfTmFldW19o7hZ2tre2d0r7x80TZxqxhsslrFuB9RwKRRvoEDJ24nmNAokbwWj26nfeuLaiFg94jjhfkQHSoSCUbTSQzcRvXLFrbozkGXi5aQCOeq98le3H7M04gqZpMZ0PDdBP6MaBZN8UuqmhieUjeiAdyxVNOLGz2anTsiJVfokjLUthWSm/p7IaGTMOApsZ0RxaBa9qfif10kxvPYzoZIUuWLzRWEqCcZk+jfpC80ZyrEllGlhbyVsSDVlaNMp2RC8xZeXSfOs6l1WL+7PK7WbPI4iHMExnIIHV1CDO6hDAxgM4Ble4c2Rzovz7nzMWwtOPnMIf+B8/gBS/Y3X</latexit>⇡

<latexit sha1_base64="OQThD/PlzMuAkzr7cZiwrlX+9+o=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PQi+AlAfOAZAmzk04yZnZ2mZkVwpIv8OJBEa9+kjf/xkmyB00saCiquunuCmLBtXHdbye3srq2vpHfLGxt7+zuFfcPGjpKFMM6i0SkWgHVKLjEuuFGYCtWSMNAYDMY3U795hMqzSP5YMYx+iEdSN7njBor1e67xZJbdmcgy8TLSAkyVLvFr04vYkmI0jBBtW57bmz8lCrDmcBJoZNojCkb0QG2LZU0RO2ns0Mn5MQqPdKPlC1pyEz9PZHSUOtxGNjOkJqhXvSm4n9eOzH9az/lMk4MSjZf1E8EMRGZfk16XCEzYmwJZYrbWwkbUkWZsdkUbAje4svLpHFW9i7LF7XzUuUmiyMPR3AMp+DBFVTgDqpQBwYIz/AKb86j8+K8Ox/z1pyTzRzCHzifP6VFjNk=</latexit>

K
<latexit sha1_base64="OQThD/PlzMuAkzr7cZiwrlX+9+o=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PQi+AlAfOAZAmzk04yZnZ2mZkVwpIv8OJBEa9+kjf/xkmyB00saCiquunuCmLBtXHdbye3srq2vpHfLGxt7+zuFfcPGjpKFMM6i0SkWgHVKLjEuuFGYCtWSMNAYDMY3U795hMqzSP5YMYx+iEdSN7njBor1e67xZJbdmcgy8TLSAkyVLvFr04vYkmI0jBBtW57bmz8lCrDmcBJoZNojCkb0QG2LZU0RO2ns0Mn5MQqPdKPlC1pyEz9PZHSUOtxGNjOkJqhXvSm4n9eOzH9az/lMk4MSjZf1E8EMRGZfk16XCEzYmwJZYrbWwkbUkWZsdkUbAje4svLpHFW9i7LF7XzUuUmiyMPR3AMp+DBFVTgDqpQBwYIz/AKb86j8+K8Ox/z1pyTzRzCHzifP6VFjNk=</latexit>

K

<latexit sha1_base64="DELtbWNarnRNLOxIHNyKKQwD8ms=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PQi8eI5gHJEmYns8mQ2dllplcISz7BiwdFvPpF3vwbJ8keNLGgoajqprsrSKQw6LrfTmFldW19o7hZ2tre2d0r7x80TZxqxhsslrFuB9RwKRRvoEDJ24nmNAokbwWj26nfeuLaiFg94jjhfkQHSoSCUbTSQzcRvXLFrbozkGXi5aQCOeq98le3H7M04gqZpMZ0PDdBP6MaBZN8UuqmhieUjeiAdyxVNOLGz2anTsiJVfokjLUthWSm/p7IaGTMOApsZ0RxaBa9qfif10kxvPYzoZIUuWLzRWEqCcZk+jfpC80ZyrEllGlhbyVsSDVlaNMp2RC8xZeXSfOs6l1WL+7PK7WbPI4iHMExnIIHV1CDO6hDAxgM4Ble4c2Rzovz7nzMWwtOPnMIf+B8/gBS/Y3X</latexit>⇡

<latexit sha1_base64="DELtbWNarnRNLOxIHNyKKQwD8ms=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PQi8eI5gHJEmYns8mQ2dllplcISz7BiwdFvPpF3vwbJ8keNLGgoajqprsrSKQw6LrfTmFldW19o7hZ2tre2d0r7x80TZxqxhsslrFuB9RwKRRvoEDJ24nmNAokbwWj26nfeuLaiFg94jjhfkQHSoSCUbTSQzcRvXLFrbozkGXi5aQCOeq98le3H7M04gqZpMZ0PDdBP6MaBZN8UuqmhieUjeiAdyxVNOLGz2anTsiJVfokjLUthWSm/p7IaGTMOApsZ0RxaBa9qfif10kxvPYzoZIUuWLzRWEqCcZk+jfpC80ZyrEllGlhbyVsSDVlaNMp2RC8xZeXSfOs6l1WL+7PK7WbPI4iHMExnIIHV1CDO6hDAxgM4Ble4c2Rzovz7nzMWwtOPnMIf+B8/gBS/Y3X</latexit>⇡

<latexit sha1_base64="OQThD/PlzMuAkzr7cZiwrlX+9+o=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PQi+AlAfOAZAmzk04yZnZ2mZkVwpIv8OJBEa9+kjf/xkmyB00saCiquunuCmLBtXHdbye3srq2vpHfLGxt7+zuFfcPGjpKFMM6i0SkWgHVKLjEuuFGYCtWSMNAYDMY3U795hMqzSP5YMYx+iEdSN7njBor1e67xZJbdmcgy8TLSAkyVLvFr04vYkmI0jBBtW57bmz8lCrDmcBJoZNojCkb0QG2LZU0RO2ns0Mn5MQqPdKPlC1pyEz9PZHSUOtxGNjOkJqhXvSm4n9eOzH9az/lMk4MSjZf1E8EMRGZfk16XCEzYmwJZYrbWwkbUkWZsdkUbAje4svLpHFW9i7LF7XzUuUmiyMPR3AMp+DBFVTgDqpQBwYIz/AKb86j8+K8Ox/z1pyTzRzCHzifP6VFjNk=</latexit>

K

<latexit sha1_base64="0d1jtprVVrb/etyg76vn89dDqhk=">AAAB7XicbVDJSgNBEK1xjXGLevTSGARPYUbcjkEvgpcIZoFkCD2dnqRNL0N3jxCG/IMXD4p49X+8+Td2kjlo4oOCx3tVVNWLEs6M9f1vb2l5ZXVtvbBR3Nza3tkt7e03jEo1oXWiuNKtCBvKmaR1yyynrURTLCJOm9HwZuI3n6g2TMkHO0poKHBfspgRbJ3U6ERYo7tuqexX/CnQIglyUoYctW7pq9NTJBVUWsKxMe3AT2yYYW0Z4XRc7KSGJpgMcZ+2HZVYUBNm02vH6NgpPRQr7UpaNFV/T2RYGDMSkesU2A7MvDcR//PaqY2vwozJJLVUktmiOOXIKjR5HfWYpsTykSOYaOZuRWSANSbWBVR0IQTzLy+SxmkluKic35+Vq9d5HAU4hCM4gQAuoQq3UIM6EHiEZ3iFN095L9679zFrXfLymQP4A+/zB/O5jrw=</latexit>

K̄

Pole position depends on many structures
Data on the right-hand cut (RHC)  Unitarity↔

Low energy expansion 

Adler Zero

Left-hand cut

<latexit sha1_base64="wOt6N1WjXX4fTA6WkAy93Q/toqA=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0nEr2PRi8cKxhbaUDbbTbt0swm7E6GE/gYvHhTx6g/y5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmlldW19o7xZ2dre2d2r7h88miTTjPsskYluh9RwKRT3UaDk7VRzGoeSt8LR7dRvPXFtRKIecJzyIKYDJSLBKFrJN6SLSa9ac+vuDGSZeAWpQYFmr/rV7Scsi7lCJqkxHc9NMcipRsEkn1S6meEpZSM64B1LFY25CfLZsRNyYpU+iRJtSyGZqb8nchobM45D2xlTHJpFbyr+53UyjK6DXKg0Q67YfFGUSYIJmX5O+kJzhnJsCWVa2FsJG1JNGdp8KjYEb/HlZfJ4Vvcu6xf357XGTRFHGY7gGE7BgytowB00wQcGAp7hFd4c5bw4787HvLXkFDOH8AfO5w+NAo6I</latexit>

s !



Strange resonances Arkaitz Rodas 34

“  accepted”κ
PDG

Light Scalars

<latexit sha1_base64="DiOBSicoAcydWNQ4vWZZZCGwRgk=">AAACAHicbVC7SgNBFJ31GeMramFhMxgECwm7EtQyYKF2EcwDsiHMTu4mQ2YfztwVw7KNv2JjoYitn2Hn3zh5FJp4LhcO59zLzD1eLIVG2/62FhaXlldWc2v59Y3Nre3Czm5dR4niUOORjFTTYxqkCKGGAiU0YwUs8CQ0vMHlyG88gNIiCu9wGEM7YL1Q+IIzNFKnsO/qe4Wpzqh7YgrhEdMrqGedQtEu2WPQeeJMSZFMUe0UvtxuxJMAQuSSad1y7BjbKVMouIQs7yYaYsYHrActQ0MWgG6n4wMyemSULvUjZTpEOlZ/b6Qs0HoYeGYyYNjXs95I/M9rJehftFMRxglCyCcP+YmkGNFRGrQrFHCUQ0MYV8L8lfI+U4yjySxvQnBmT54n9dOSc1Yq35aLlZtpHDlyQA7JMXHIOamQa1IlNcJJRp7JK3mznqwX6936mIwuWNOdPfIH1ucPrBeWfQ==</latexit>p
s GeV

<latexit sha1_base64="DiOBSicoAcydWNQ4vWZZZCGwRgk=">AAACAHicbVC7SgNBFJ31GeMramFhMxgECwm7EtQyYKF2EcwDsiHMTu4mQ2YfztwVw7KNv2JjoYitn2Hn3zh5FJp4LhcO59zLzD1eLIVG2/62FhaXlldWc2v59Y3Nre3Czm5dR4niUOORjFTTYxqkCKGGAiU0YwUs8CQ0vMHlyG88gNIiCu9wGEM7YL1Q+IIzNFKnsO/qe4Wpzqh7YgrhEdMrqGedQtEu2WPQeeJMSZFMUe0UvtxuxJMAQuSSad1y7BjbKVMouIQs7yYaYsYHrActQ0MWgG6n4wMyemSULvUjZTpEOlZ/b6Qs0HoYeGYyYNjXs95I/M9rJehftFMRxglCyCcP+YmkGNFRGrQrFHCUQ0MYV8L8lfI+U4yjySxvQnBmT54n9dOSc1Yq35aLlZtpHDlyQA7JMXHIOamQa1IlNcJJRp7JK3mznqwX6936mIwuWNOdPfIH1ucPrBeWfQ==</latexit>p
s GeV

<latexit sha1_base64="Sxz+SSDpy04N94fnxkkcks83v2s=">AAACDHicbVDLSgMxFM34rPVVdekmWKTtwjIjRd0IhW50V8E+oC0lk2ba0ExmSO4InaEf4MZfceNCEbd+gDv/xvSx0NYDgcM553JzjxsKrsG2v62V1bX1jc3UVnp7Z3dvP3NwWNdBpCir0UAEqukSzQSXrAYcBGuGihHfFazhDisTv/HAlOaBvIdRyDo+6UvucUrASN1MFvJx4Rq3Ay6hW8FtTxGaGC1XGCdx7iwe9+KcSdlFewq8TJw5yaI5qt3MV7sX0MhnEqggWrccO4ROQhRwKtg43Y40Cwkdkj5rGSqJz3QnmR4zxqdG6WEvUOZJwFP190RCfK1HvmuSPoGBXvQm4n9eKwLvqpNwGUbAJJ0t8iKBIcCTZnCPK0ZBjAwhVHHzV0wHxPQBpr+0KcFZPHmZ1M+LzkWxdFfKlm/ndaTQMTpBeeSgS1RGN6iKaoiiR/SMXtGb9WS9WO/Wxyy6Ys1njtAfWJ8/qtCaKA==</latexit>

t(z) =

I

C

t(z0)

z0 � z
dz0

s−plane

• Avoid spurious singularities

𝑚𝑚−
2 − 𝑡𝑡 𝑚𝑚+

2

R→∞

C

We use the result of these integral equations to extract our poles

The  has just been recently acceptedκ
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<latexit sha1_base64="DiOBSicoAcydWNQ4vWZZZCGwRgk=">AAACAHicbVC7SgNBFJ31GeMramFhMxgECwm7EtQyYKF2EcwDsiHMTu4mQ2YfztwVw7KNv2JjoYitn2Hn3zh5FJp4LhcO59zLzD1eLIVG2/62FhaXlldWc2v59Y3Nre3Czm5dR4niUOORjFTTYxqkCKGGAiU0YwUs8CQ0vMHlyG88gNIiCu9wGEM7YL1Q+IIzNFKnsO/qe4Wpzqh7YgrhEdMrqGedQtEu2WPQeeJMSZFMUe0UvtxuxJMAQuSSad1y7BjbKVMouIQs7yYaYsYHrActQ0MWgG6n4wMyemSULvUjZTpEOlZ/b6Qs0HoYeGYyYNjXs95I/M9rJehftFMRxglCyCcP+YmkGNFRGrQrFHCUQ0MYV8L8lfI+U4yjySxvQnBmT54n9dOSc1Yq35aLlZtpHDlyQA7JMXHIOamQa1IlNcJJRp7JK3mznqwX6936mIwuWNOdPfIH1ucPrBeWfQ==</latexit>p
s GeV

<latexit sha1_base64="DiOBSicoAcydWNQ4vWZZZCGwRgk=">AAACAHicbVC7SgNBFJ31GeMramFhMxgECwm7EtQyYKF2EcwDsiHMTu4mQ2YfztwVw7KNv2JjoYitn2Hn3zh5FJp4LhcO59zLzD1eLIVG2/62FhaXlldWc2v59Y3Nre3Czm5dR4niUOORjFTTYxqkCKGGAiU0YwUs8CQ0vMHlyG88gNIiCu9wGEM7YL1Q+IIzNFKnsO/qe4Wpzqh7YgrhEdMrqGedQtEu2WPQeeJMSZFMUe0UvtxuxJMAQuSSad1y7BjbKVMouIQs7yYaYsYHrActQ0MWgG6n4wMyemSULvUjZTpEOlZ/b6Qs0HoYeGYyYNjXs95I/M9rJehftFMRxglCyCcP+YmkGNFRGrQrFHCUQ0MYV8L8lfI+U4yjySxvQnBmT54n9dOSc1Yq35aLlZtpHDlyQA7JMXHIOamQa1IlNcJJRp7JK3mznqwX6936mIwuWNOdPfIH1ucPrBeWfQ==</latexit>p
s GeV

DR → OutFit → In compatibleMake scatteringπK
Vary the 
fits a bit

<latexit sha1_base64="dVDwynJpiqI0KlPcEC8bxbudd68=">AAAB8nicbVBNSwMxEM36WetX1aOXYBHqpexKUY9FL3qrYD9gu5ZsOtuGZpMlyQpl6c/w4kERr/4ab/4b03YP2vpg4PHeDDPzwoQzbVz321lZXVvf2CxsFbd3dvf2SweHLS1TRaFJJZeqExINnAloGmY4dBIFJA45tMPRzdRvP4HSTIoHM04giMlAsIhRYqzkR493vS5wXtFnvVLZrboz4GXi5aSMcjR6pa9uX9I0BmEoJ1r7npuYICPKMMphUuymGhJCR2QAvqWCxKCDbHbyBJ9apY8jqWwJg2fq74mMxFqP49B2xsQM9aI3Ff/z/NREV0HGRJIaEHS+KEo5NhJP/8d9poAaPraEUMXsrZgOiSLU2JSKNgRv8eVl0jqvehfV2n2tXL/O4yigY3SCKshDl6iOblEDNRFFEj2jV/TmGOfFeXc+5q0rTj5zhP7A+fwBdZmQug==</latexit>

f I
` (s)
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<latexit sha1_base64="dIiGu23SfIOxXgYDuMQPy1KVmAA="></latexit>

FINAL CFD Paris group

a1/20 0.224±0.008 0.224±0.011 0.224±0.022

a3/20 -0.0480±0.0056 -0.048±0.006 -0.0448± 0.0077
<latexit sha1_base64="5StwvE4kcYKv7ptSl813v4Zf/Rs="></latexit>

a�0 =
m⇡mK

2⇡2m+

Z 1

m2
+

ImF� (s0)�
s0 �m2

�
� �

s0 �m2
+

�ds0

 scatteringπK Model-independent results
Dispersive scattering lengths

Tension between lattice QCD and 
dispersive results!!
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Dispersive analyses

<latexit sha1_base64="LPmTpl832Q3hUcD8uMQu63tCu9M=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKUI9BL4KXBMwDkiXMTnqTMbOzy8ysEEK+wIsHRbz6Sd78GyfJHjSxoKGo6qa7K0gE18Z1v53c2vrG5lZ+u7Czu7d/UDw8auo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdDvzW0+oNI/lgxkn6Ed0IHnIGTVWqt/3iiW37M5BVomXkRJkqPWKX91+zNIIpWGCat3x3MT4E6oMZwKnhW6qMaFsRAfYsVTSCLU/mR86JWdW6ZMwVrakIXP198SERlqPo8B2RtQM9bI3E//zOqkJr/0Jl0lqULLFojAVxMRk9jXpc4XMiLEllClubyVsSBVlxmZTsCF4yy+vkuZF2bssV+qVUvUmiyMPJ3AK5+DBFVThDmrQAAYIz/AKb86j8+K8Ox+L1pyTzRzDHzifP6TzjNg=</latexit>

K

<latexit sha1_base64="uB8KSR4ClqBbpbRpnqzCgAZgekw=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cK9gPaUDbbSbt0dxN2N0IJ/QtePCji1T/kzX9j0uagrQ8GHu/NMDMviAU31nW/ndLa+sbmVnm7srO7t39QPTxqmyjRDFssEpHuBtSg4ApblluB3VgjlYHATjC5y/3OE2rDI/VopzH6ko4UDzmjNpf6Ma8MqjW37s5BVolXkBoUaA6qX/1hxBKJyjJBjel5bmz9lGrLmcBZpZ8YjCmb0BH2MqqoROOn81tn5CxThiSMdFbKkrn6eyKl0pipDLJOSe3YLHu5+J/XS2x446dcxYlFxRaLwkQQG5H8cTLkGpkV04xQpnl2K2FjqimzWTx5CN7yy6ukfVH3ruqXD5e1xm0RRxlO4BTOwYNraMA9NKEFDMbwDK/w5kjnxXl3PhatJaeYOYY/cD5/AIfwjeo=</latexit>⇡

<latexit sha1_base64="uB8KSR4ClqBbpbRpnqzCgAZgekw=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cK9gPaUDbbSbt0dxN2N0IJ/QtePCji1T/kzX9j0uagrQ8GHu/NMDMviAU31nW/ndLa+sbmVnm7srO7t39QPTxqmyjRDFssEpHuBtSg4ApblluB3VgjlYHATjC5y/3OE2rDI/VopzH6ko4UDzmjNpf6Ma8MqjW37s5BVolXkBoUaA6qX/1hxBKJyjJBjel5bmz9lGrLmcBZpZ8YjCmb0BH2MqqoROOn81tn5CxThiSMdFbKkrn6eyKl0pipDLJOSe3YLHu5+J/XS2x446dcxYlFxRaLwkQQG5H8cTLkGpkV04xQpnl2K2FjqimzWTx5CN7yy6ukfVH3ruqXD5e1xm0RRxlO4BTOwYNraMA9NKEFDMbwDK/w5kjnxXl3PhatJaeYOYY/cD5/AIfwjeo=</latexit>⇡
<latexit sha1_base64="uB8KSR4ClqBbpbRpnqzCgAZgekw=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cK9gPaUDbbSbt0dxN2N0IJ/QtePCji1T/kzX9j0uagrQ8GHu/NMDMviAU31nW/ndLa+sbmVnm7srO7t39QPTxqmyjRDFssEpHuBtSg4ApblluB3VgjlYHATjC5y/3OE2rDI/VopzH6ko4UDzmjNpf6Ma8MqjW37s5BVolXkBoUaA6qX/1hxBKJyjJBjel5bmz9lGrLmcBZpZ8YjCmb0BH2MqqoROOn81tn5CxThiSMdFbKkrn6eyKl0pipDLJOSe3YLHu5+J/XS2x446dcxYlFxRaLwkQQG5H8cTLkGpkV04xQpnl2K2FjqimzWTx5CN7yy6ukfVH3ruqXD5e1xm0RRxlO4BTOwYNraMA9NKEFDMbwDK/w5kjnxXl3PhatJaeYOYY/cD5/AIfwjeo=</latexit>⇡

-110 -105 -100 -95 -90 -85 -80 -75160
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π
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[
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π

]

π−p → π−p

π+p → π+p

π−p → π0n

KH80

πH
πD

<latexit sha1_base64="uB8KSR4ClqBbpbRpnqzCgAZgekw=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cK9gPaUDbbSbt0dxN2N0IJ/QtePCji1T/kzX9j0uagrQ8GHu/NMDMviAU31nW/ndLa+sbmVnm7srO7t39QPTxqmyjRDFssEpHuBtSg4ApblluB3VgjlYHATjC5y/3OE2rDI/VopzH6ko4UDzmjNpf6Ma8MqjW37s5BVolXkBoUaA6qX/1hxBKJyjJBjel5bmz9lGrLmcBZpZ8YjCmb0BH2MqqoROOn81tn5CxThiSMdFbKkrn6eyKl0pipDLJOSe3YLHu5+J/XS2x446dcxYlFxRaLwkQQG5H8cTLkGpkV04xQpnl2K2FjqimzWTx5CN7yy6ukfVH3ruqXD5e1xm0RRxlO4BTOwYNraMA9NKEFDMbwDK/w5kjnxXl3PhatJaeYOYY/cD5/AIfwjeo=</latexit>⇡
<latexit sha1_base64="3/4YisKq/bnccaEY7EkdQlpA6Eg=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKUI9BL54kAfOAZAmzk95kzOzsMjMrhJAv8OJBEa9+kjf/xkmyB00saCiquunuChLBtXHdbye3tr6xuZXfLuzs7u0fFA+PmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3c781hMqzWP5YMYJ+hEdSB5yRo2V6ve9Ysktu3OQVeJlpAQZar3iV7cfszRCaZigWnc8NzH+hCrDmcBpoZtqTCgb0QF2LJU0Qu1P5odOyZlV+iSMlS1pyFz9PTGhkdbjKLCdETVDvezNxP+8TmrCa3/CZZIalGyxKEwFMTGZfU36XCEzYmwJZYrbWwkbUkWZsdkUbAje8surpHlR9i7LlXqlVL3J4sjDCZzCOXhwBVW4gxo0gAHCM7zCm/PovDjvzseiNedkM8fwB87nD6l/jNs=</latexit>

N

<latexit sha1_base64="kHoaiv+iPZwjenERC5jVTRs9v04=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoMgCGFXgnoMevEY0TwgWcPspJMMmZ1dZmaFsOQTvHhQxKtf5M2/cZLsQRMLGoqqbrq7glhwbVz328mtrK6tb+Q3C1vbO7t7xf2Dho4SxbDOIhGpVkA1Ci6xbrgR2IoV0jAQ2AxGN1O/+YRK80g+mHGMfkgHkvc5o8ZK9/h41i2W3LI7A1kmXkZKkKHWLX51ehFLQpSGCap123Nj46dUGc4ETgqdRGNM2YgOsG2ppCFqP52dOiEnVumRfqRsSUNm6u+JlIZaj8PAdobUDPWiNxX/89qJ6V/5KZdxYlCy+aJ+IoiJyPRv0uMKmRFjSyhT3N5K2JAqyoxNp2BD8BZfXiaN87J3Ua7cVUrV6yyOPBzBMZyCB5dQhVuoQR0YDOAZXuHNEc6L8+58zFtzTjZzCH/gfP4A5wCNjw==</latexit>

e+

<latexit sha1_base64="EcQn5WfyRYTBIzO9tP883hwFCtg=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgxbArQT0GvXiMaB6QrGF20kmGzM4uM7NCWPIJXjwo4tUv8ubfOEn2oIkFDUVVN91dQSy4Nq777eRWVtfWN/Kbha3tnd294v5BQ0eJYlhnkYhUK6AaBZdYN9wIbMUKaRgIbAajm6nffEKleSQfzDhGP6QDyfucUWOle3w86xZLbtmdgSwTLyMlyFDrFr86vYglIUrDBNW67bmx8VOqDGcCJ4VOojGmbEQH2LZU0hC1n85OnZATq/RIP1K2pCEz9fdESkOtx2FgO0NqhnrRm4r/ee3E9K/8lMs4MSjZfFE/EcREZPo36XGFzIixJZQpbm8lbEgVZcamU7AheIsvL5PGedm7KFfuKqXqdRZHHo7gGE7Bg0uowi3UoA4MBvAMr/DmCOfFeXc+5q05J5s5hD9wPn8A6giNkQ==</latexit>

e�

And others…

1706.01465

2006.04822

2001.08153


