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Light Scalars
<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>⇡

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

<latexit sha1_base64="GVNo8m7/g9yOIZnX4KRu5RJSRDs=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cK9gPaUDbbTbt0dxN2J0IJ/QtePCji1T/kzX9j0uagrQ8GHu/NMDMviKWw6LrfTmltfWNzq7xd2dnd2z+oHh61bZQYxlsskpHpBtRyKTRvoUDJu7HhVAWSd4LJXe53nrixItKPOI25r+hIi1AwirnU50gH1Zpbd+cgq8QrSA0KNAfVr/4wYoniGpmk1vY8N0Y/pQYFk3xW6SeWx5RN6Ij3Mqqp4tZP57fOyFmmDEkYmaw0krn6eyKlytqpCrJORXFsl71c/M/rJRje+KnQcYJcs8WiMJEEI5I/TobCcIZymhHKjMhuJWxMDWWYxVPJQvCWX14l7Yu6d1W/fLisNW6LOMpwAqdwDh5cQwPuoQktYDCGZ3iFN0c5L86787FoLTnFzDH8gfP5AwvQjkE=</latexit>⌘
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Light Scalars

First step is determining them
If fundamental parameters are wrong  no bueno!→

Well…
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Light Scalars
 “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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“  accepted”κ
PDG 2021

Light Scalars

<latexit sha1_base64="GkN+84CGMFRI11p5KmpfiSZGXqg="></latexit>

t`(s) =

p
s

2q(s)
sin �`(s)e

i�`(s) / a
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a0(980)

f0(500) f0(980)

K∗
0 (700)

a0(1450)

f0(1500)f0(1370)

K∗
0 (1430)K∗

0 (700)

K∗
0 (700) K∗

0 (700)

a0(980)

a0(980) a0(1450)

a0(1450)

K∗
0 (1430)

K∗
0 (1430) K∗

0 (1430)

<latexit sha1_base64="Dj96JhijXyqQ1LF4s6VoJbVKYLw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZtovV9yqOwdZJV5OKpCj0S9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukfVH1Lqu1Zq1Sv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucP5JuNAg==</latexit>u

<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="OFfXLw8d4XXzwKqFTikruJDAVls=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF721YGuhDWWzmbRrN5uwuxFK6S/w4kERr/4kb/4bt20O2vpg4PHeDDPzglRwbVz32ymsrW9sbhW3Szu7e/sH5cOjtk4yxbDFEpGoTkA1Ci6xZbgR2EkV0jgQ+BCMbmb+wxMqzRN5b8Yp+jEdSB5xRo2VmmG/XHGr7hxklXg5qUCORr/81QsTlsUoDRNU667npsafUGU4Ezgt9TKNKWUjOsCupZLGqP3J/NApObNKSKJE2ZKGzNXfExMaaz2OA9sZUzPUy95M/M/rZia69idcpplByRaLokwQk5DZ1yTkCpkRY0soU9zeStiQKsqMzaZkQ/CWX14l7Yuqd1mtNWuV+l0eRxFO4BTOwYMrqMMtNKAFDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AMzyjPg=</latexit>

d

<latexit sha1_base64="19Xw0HeJvWg/6gdYtQZtoX4UwF0=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKexKUI8BL3qLYB6QLGF2MpuMmZ1Z5iGEJf/gxYMiXv0fb/6Nk2QPmljQUFR1090VpZxp4/vfXmFtfWNzq7hd2tnd2z8oHx61tLSK0CaRXKpOhDXlTNCmYYbTTqooTiJO29H4Zua3n6jSTIoHM0lpmOChYDEj2Dip1YuwQrZfrvhVfw60SoKcVCBHo1/+6g0ksQkVhnCsdTfwUxNmWBlGOJ2WelbTFJMxHtKuowInVIfZ/NopOnPKAMVSuRIGzdXfExlOtJ4kketMsBnpZW8m/ud1rYmvw4yJ1BoqyGJRbDkyEs1eRwOmKDF84ggmirlbERlhhYlxAZVcCMHyy6ukdVENLqu1+1qlfpfHUYQTOIVzCOAK6nALDWgCgUd4hld486T34r17H4vWgpfPHMMfeJ8/NTmO7A==</latexit>

ū

Problem 1

Pole position depends on many structures

Data on the right-hand cut (RHC)  Unitarity↔

Low energy expansion 

Adler Zero

Left-hand cut
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Models produce bad extractions

Experiment

Even the best ones
Problem 1



The Quest for Exotica Arkaitz Rodas 8

Problem 2
<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
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K

p

π

(p, n)

π

K

9

Problem 2
<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
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Solution?

Amplitude analyses
• Unitarity 
• Analiticity 
• Crossing
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a0(980)

f0(500) f0(980)

K∗
0 (700)

a0(1450)

f0(1500)f0(1370)

K∗
0 (1430)K∗

0 (700)

K∗
0 (700) K∗

0 (700)

a0(980)

a0(980) a0(1450)

a0(1450)

K∗
0 (1430)

K∗
0 (1430) K∗

0 (1430)

<latexit sha1_base64="Dj96JhijXyqQ1LF4s6VoJbVKYLw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZtovV9yqOwdZJV5OKpCj0S9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukfVH1Lqu1Zq1Sv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucP5JuNAg==</latexit>u

<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="OFfXLw8d4XXzwKqFTikruJDAVls=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF721YGuhDWWzmbRrN5uwuxFK6S/w4kERr/4kb/4bt20O2vpg4PHeDDPzglRwbVz32ymsrW9sbhW3Szu7e/sH5cOjtk4yxbDFEpGoTkA1Ci6xZbgR2EkV0jgQ+BCMbmb+wxMqzRN5b8Yp+jEdSB5xRo2VmmG/XHGr7hxklXg5qUCORr/81QsTlsUoDRNU667npsafUGU4Ezgt9TKNKWUjOsCupZLGqP3J/NApObNKSKJE2ZKGzNXfExMaaz2OA9sZUzPUy95M/M/rZia69idcpplByRaLokwQk5DZ1yTkCpkRY0soU9zeStiQKsqMzaZkQ/CWX14l7Yuqd1mtNWuV+l0eRxFO4BTOwYMrqMMtNKAFDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AMzyjPg=</latexit>

d

<latexit sha1_base64="19Xw0HeJvWg/6gdYtQZtoX4UwF0=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKexKUI8BL3qLYB6QLGF2MpuMmZ1Z5iGEJf/gxYMiXv0fb/6Nk2QPmljQUFR1090VpZxp4/vfXmFtfWNzq7hd2tnd2z8oHx61tLSK0CaRXKpOhDXlTNCmYYbTTqooTiJO29H4Zua3n6jSTIoHM0lpmOChYDEj2Dip1YuwQrZfrvhVfw60SoKcVCBHo1/+6g0ksQkVhnCsdTfwUxNmWBlGOJ2WelbTFJMxHtKuowInVIfZ/NopOnPKAMVSuRIGzdXfExlOtJ4kketMsBnpZW8m/ud1rYmvw4yJ1BoqyGJRbDkyEs1eRwOmKDF84ggmirlbERlhhYlxAZVcCMHyy6ukdVENLqu1+1qlfpfHUYQTOIVzCOAK6nALDWgCgUd4hld486T34r17H4vWgpfPHMMfeJ8/NTmO7A==</latexit>

ū

<latexit sha1_base64="AIH4s7jLt9RXcpQWW2xCvJbgpko="></latexit>

T (s, t, u) =

8
<

:

T12!34(s, t, u), s � (m1 +m2)2, t  0, u  0,
T13̄!2̄4(t, s, u), t � (m1 +m3)2, s  0, u  0,
T14̄!32̄(u, t, s), u � (m1 +m4)2, s  0, t  0.

Light Scalars
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a0(980)

f0(500) f0(980)

K∗
0 (700)

a0(1450)

f0(1500)f0(1370)

K∗
0 (1430)K∗

0 (700)

K∗
0 (700) K∗

0 (700)

a0(980)

a0(980) a0(1450)

a0(1450)

K∗
0 (1430)

K∗
0 (1430) K∗

0 (1430)

<latexit sha1_base64="Dj96JhijXyqQ1LF4s6VoJbVKYLw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZtovV9yqOwdZJV5OKpCj0S9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukfVH1Lqu1Zq1Sv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucP5JuNAg==</latexit>u

<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="OFfXLw8d4XXzwKqFTikruJDAVls=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF721YGuhDWWzmbRrN5uwuxFK6S/w4kERr/4kb/4bt20O2vpg4PHeDDPzglRwbVz32ymsrW9sbhW3Szu7e/sH5cOjtk4yxbDFEpGoTkA1Ci6xZbgR2EkV0jgQ+BCMbmb+wxMqzRN5b8Yp+jEdSB5xRo2VmmG/XHGr7hxklXg5qUCORr/81QsTlsUoDRNU667npsafUGU4Ezgt9TKNKWUjOsCupZLGqP3J/NApObNKSKJE2ZKGzNXfExMaaz2OA9sZUzPUy95M/M/rZia69idcpplByRaLokwQk5DZ1yTkCpkRY0soU9zeStiQKsqMzaZkQ/CWX14l7Yuqd1mtNWuV+l0eRxFO4BTOwYMrqMMtNKAFDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AMzyjPg=</latexit>

d

<latexit sha1_base64="19Xw0HeJvWg/6gdYtQZtoX4UwF0=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKexKUI8BL3qLYB6QLGF2MpuMmZ1Z5iGEJf/gxYMiXv0fb/6Nk2QPmljQUFR1090VpZxp4/vfXmFtfWNzq7hd2tnd2z8oHx61tLSK0CaRXKpOhDXlTNCmYYbTTqooTiJO29H4Zua3n6jSTIoHM0lpmOChYDEj2Dip1YuwQrZfrvhVfw60SoKcVCBHo1/+6g0ksQkVhnCsdTfwUxNmWBlGOJ2WelbTFJMxHtKuowInVIfZ/NopOnPKAMVSuRIGzdXfExlOtJ4kketMsBnpZW8m/ud1rYmvw4yJ1BoqyGJRbDkyEs1eRwOmKDF84ggmirlbERlhhYlxAZVcCMHyy6ukdVENLqu1+1qlfpfHUYQTOIVzCOAK6nALDWgCgUd4hld486T34r17H4vWgpfPHMMfeJ8/NTmO7A==</latexit>

ū

<latexit sha1_base64="AIH4s7jLt9RXcpQWW2xCvJbgpko="></latexit>

T (s, t, u) =

8
<

:

T12!34(s, t, u), s � (m1 +m2)2, t  0, u  0,
T13̄!2̄4(t, s, u), t � (m1 +m3)2, s  0, u  0,
T14̄!32̄(u, t, s), u � (m1 +m4)2, s  0, t  0.

We need to relate 
particle anti-particle↔

DirectCrossed

Light Scalars
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Scattering

<latexit sha1_base64="AIH4s7jLt9RXcpQWW2xCvJbgpko="></latexit>

T (s, t, u) =

8
<

:

T12!34(s, t, u), s � (m1 +m2)2, t  0, u  0,
T13̄!2̄4(t, s, u), t � (m1 +m3)2, s  0, u  0,
T14̄!32̄(u, t, s), u � (m1 +m4)2, s  0, t  0.

<latexit sha1_base64="Dj96JhijXyqQ1LF4s6VoJbVKYLw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZtovV9yqOwdZJV5OKpCj0S9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukfVH1Lqu1Zq1Sv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucP5JuNAg==</latexit>u

<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="OFfXLw8d4XXzwKqFTikruJDAVls=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF721YGuhDWWzmbRrN5uwuxFK6S/w4kERr/4kb/4bt20O2vpg4PHeDDPzglRwbVz32ymsrW9sbhW3Szu7e/sH5cOjtk4yxbDFEpGoTkA1Ci6xZbgR2EkV0jgQ+BCMbmb+wxMqzRN5b8Yp+jEdSB5xRo2VmmG/XHGr7hxklXg5qUCORr/81QsTlsUoDRNU667npsafUGU4Ezgt9TKNKWUjOsCupZLGqP3J/NApObNKSKJE2ZKGzNXfExMaaz2OA9sZUzPUy95M/M/rZia69idcpplByRaLokwQk5DZ1yTkCpkRY0soU9zeStiQKsqMzaZkQ/CWX14l7Yuqd1mtNWuV+l0eRxFO4BTOwYMrqMMtNKAFDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AMzyjPg=</latexit>

d

<latexit sha1_base64="19Xw0HeJvWg/6gdYtQZtoX4UwF0=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKexKUI8BL3qLYB6QLGF2MpuMmZ1Z5iGEJf/gxYMiXv0fb/6Nk2QPmljQUFR1090VpZxp4/vfXmFtfWNzq7hd2tnd2z8oHx61tLSK0CaRXKpOhDXlTNCmYYbTTqooTiJO29H4Zua3n6jSTIoHM0lpmOChYDEj2Dip1YuwQrZfrvhVfw60SoKcVCBHo1/+6g0ksQkVhnCsdTfwUxNmWBlGOJ2WelbTFJMxHtKuowInVIfZ/NopOnPKAMVSuRIGzdXfExlOtJ4kketMsBnpZW8m/ud1rYmvw4yJ1BoqyGJRbDkyEs1eRwOmKDF84ggmirlbERlhhYlxAZVcCMHyy6ukdVENLqu1+1qlfpfHUYQTOIVzCOAK6nALDWgCgUd4hld486T34r17H4vWgpfPHMMfeJ8/NTmO7A==</latexit>

ū

<latexit sha1_base64="heSroaZeAZyaIj4otbUiSTPghBw=">AAACBnicbVDLSsNAFJ3UV62vqEsRgkUQCiWpRd0IBTe6q2Af0MYwmU7aoTOTMDMRSujKjb/ixoUibv0Gd/6NkzQLbb0wh8M593LnHj+iRCrb/jYKS8srq2vF9dLG5tb2jrm715ZhLBBuoZCGoutDiSnhuKWIorgbCQyZT3HHH1+lfucBC0lCfqcmEXYZHHISEASVljzzUFZUJb5k9zXPqaRYy/A0w7pnlu2qnZW1SJyclEFeTc/86g9CFDPMFaJQyp5jR8pNoFAEUTwt9WOJI4jGcIh7mnLIsHST7IypdayVgRWEQj+urEz9PZFAJuWE+bqTQTWS814q/uf1YhVcuAnhUawwR7NFQUwtFVppJtaACIwUnWgCkSD6rxYaQQGR0smVdAjO/MmLpF2rOmfV+m293LjJ4yiCA3AEToADzkEDXIMmaAEEHsEzeAVvxpPxYrwbH7PWgpHP7IM/ZXz+AFqploc=</latexit>

s+ t+ u = m2
1 +m2

2 +m2
3 +m2

4

We need to relate 
particle anti-particle↔

Light Scalars
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Scattering

<latexit sha1_base64="AIH4s7jLt9RXcpQWW2xCvJbgpko="></latexit>

T (s, t, u) =

8
<

:

T12!34(s, t, u), s � (m1 +m2)2, t  0, u  0,
T13̄!2̄4(t, s, u), t � (m1 +m3)2, s  0, u  0,
T14̄!32̄(u, t, s), u � (m1 +m4)2, s  0, t  0.

<latexit sha1_base64="Dj96JhijXyqQ1LF4s6VoJbVKYLw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZtovV9yqOwdZJV5OKpCj0S9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukfVH1Lqu1Zq1Sv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucP5JuNAg==</latexit>u

<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="OFfXLw8d4XXzwKqFTikruJDAVls=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF721YGuhDWWzmbRrN5uwuxFK6S/w4kERr/4kb/4bt20O2vpg4PHeDDPzglRwbVz32ymsrW9sbhW3Szu7e/sH5cOjtk4yxbDFEpGoTkA1Ci6xZbgR2EkV0jgQ+BCMbmb+wxMqzRN5b8Yp+jEdSB5xRo2VmmG/XHGr7hxklXg5qUCORr/81QsTlsUoDRNU667npsafUGU4Ezgt9TKNKWUjOsCupZLGqP3J/NApObNKSKJE2ZKGzNXfExMaaz2OA9sZUzPUy95M/M/rZia69idcpplByRaLokwQk5DZ1yTkCpkRY0soU9zeStiQKsqMzaZkQ/CWX14l7Yuqd1mtNWuV+l0eRxFO4BTOwYMrqMMtNKAFDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AMzyjPg=</latexit>

d

<latexit sha1_base64="19Xw0HeJvWg/6gdYtQZtoX4UwF0=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKexKUI8BL3qLYB6QLGF2MpuMmZ1Z5iGEJf/gxYMiXv0fb/6Nk2QPmljQUFR1090VpZxp4/vfXmFtfWNzq7hd2tnd2z8oHx61tLSK0CaRXKpOhDXlTNCmYYbTTqooTiJO29H4Zua3n6jSTIoHM0lpmOChYDEj2Dip1YuwQrZfrvhVfw60SoKcVCBHo1/+6g0ksQkVhnCsdTfwUxNmWBlGOJ2WelbTFJMxHtKuowInVIfZ/NopOnPKAMVSuRIGzdXfExlOtJ4kketMsBnpZW8m/ud1rYmvw4yJ1BoqyGJRbDkyEs1eRwOmKDF84ggmirlbERlhhYlxAZVcCMHyy6ukdVENLqu1+1qlfpfHUYQTOIVzCOAK6nALDWgCgUd4hld486T34r17H4vWgpfPHMMfeJ8/NTmO7A==</latexit>

ū

<latexit sha1_base64="heSroaZeAZyaIj4otbUiSTPghBw=">AAACBnicbVDLSsNAFJ3UV62vqEsRgkUQCiWpRd0IBTe6q2Af0MYwmU7aoTOTMDMRSujKjb/ixoUibv0Gd/6NkzQLbb0wh8M593LnHj+iRCrb/jYKS8srq2vF9dLG5tb2jrm715ZhLBBuoZCGoutDiSnhuKWIorgbCQyZT3HHH1+lfucBC0lCfqcmEXYZHHISEASVljzzUFZUJb5k9zXPqaRYy/A0w7pnlu2qnZW1SJyclEFeTc/86g9CFDPMFaJQyp5jR8pNoFAEUTwt9WOJI4jGcIh7mnLIsHST7IypdayVgRWEQj+urEz9PZFAJuWE+bqTQTWS814q/uf1YhVcuAnhUawwR7NFQUwtFVppJtaACIwUnWgCkSD6rxYaQQGR0smVdAjO/MmLpF2rOmfV+m293LjJ4yiCA3AEToADzkEDXIMmaAEEHsEzeAVvxpPxYrwbH7PWgpHP7IM/ZXz+AFqploc=</latexit>

s+ t+ u = m2
1 +m2

2 +m2
3 +m2

4

We need to relate 
particle anti-particle↔

Light Scalars
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Scattering

<latexit sha1_base64="AIH4s7jLt9RXcpQWW2xCvJbgpko="></latexit>

T (s, t, u) =

8
<

:

T12!34(s, t, u), s � (m1 +m2)2, t  0, u  0,
T13̄!2̄4(t, s, u), t � (m1 +m3)2, s  0, u  0,
T14̄!32̄(u, t, s), u � (m1 +m4)2, s  0, t  0.

<latexit sha1_base64="Dj96JhijXyqQ1LF4s6VoJbVKYLw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZtovV9yqOwdZJV5OKpCj0S9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukfVH1Lqu1Zq1Sv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucP5JuNAg==</latexit>u

<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="OFfXLw8d4XXzwKqFTikruJDAVls=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF721YGuhDWWzmbRrN5uwuxFK6S/w4kERr/4kb/4bt20O2vpg4PHeDDPzglRwbVz32ymsrW9sbhW3Szu7e/sH5cOjtk4yxbDFEpGoTkA1Ci6xZbgR2EkV0jgQ+BCMbmb+wxMqzRN5b8Yp+jEdSB5xRo2VmmG/XHGr7hxklXg5qUCORr/81QsTlsUoDRNU667npsafUGU4Ezgt9TKNKWUjOsCupZLGqP3J/NApObNKSKJE2ZKGzNXfExMaaz2OA9sZUzPUy95M/M/rZia69idcpplByRaLokwQk5DZ1yTkCpkRY0soU9zeStiQKsqMzaZkQ/CWX14l7Yuqd1mtNWuV+l0eRxFO4BTOwYMrqMMtNKAFDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AMzyjPg=</latexit>

d

<latexit sha1_base64="19Xw0HeJvWg/6gdYtQZtoX4UwF0=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKexKUI8BL3qLYB6QLGF2MpuMmZ1Z5iGEJf/gxYMiXv0fb/6Nk2QPmljQUFR1090VpZxp4/vfXmFtfWNzq7hd2tnd2z8oHx61tLSK0CaRXKpOhDXlTNCmYYbTTqooTiJO29H4Zua3n6jSTIoHM0lpmOChYDEj2Dip1YuwQrZfrvhVfw60SoKcVCBHo1/+6g0ksQkVhnCsdTfwUxNmWBlGOJ2WelbTFJMxHtKuowInVIfZ/NopOnPKAMVSuRIGzdXfExlOtJ4kketMsBnpZW8m/ud1rYmvw4yJ1BoqyGJRbDkyEs1eRwOmKDF84ggmirlbERlhhYlxAZVcCMHyy6ukdVENLqu1+1qlfpfHUYQTOIVzCOAK6nALDWgCgUd4hld486T34r17H4vWgpfPHMMfeJ8/NTmO7A==</latexit>

ū

<latexit sha1_base64="heSroaZeAZyaIj4otbUiSTPghBw=">AAACBnicbVDLSsNAFJ3UV62vqEsRgkUQCiWpRd0IBTe6q2Af0MYwmU7aoTOTMDMRSujKjb/ixoUibv0Gd/6NkzQLbb0wh8M593LnHj+iRCrb/jYKS8srq2vF9dLG5tb2jrm715ZhLBBuoZCGoutDiSnhuKWIorgbCQyZT3HHH1+lfucBC0lCfqcmEXYZHHISEASVljzzUFZUJb5k9zXPqaRYy/A0w7pnlu2qnZW1SJyclEFeTc/86g9CFDPMFaJQyp5jR8pNoFAEUTwt9WOJI4jGcIh7mnLIsHST7IypdayVgRWEQj+urEz9PZFAJuWE+bqTQTWS814q/uf1YhVcuAnhUawwR7NFQUwtFVppJtaACIwUnWgCkSD6rxYaQQGR0smVdAjO/MmLpF2rOmfV+m293LjJ4yiCA3AEToADzkEDXIMmaAEEHsEzeAVvxpPxYrwbH7PWgpHP7IM/ZXz+AFqploc=</latexit>

s+ t+ u = m2
1 +m2

2 +m2
3 +m2

4

We need to relate 
particle anti-particle↔

Light Scalars
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Scattering

<latexit sha1_base64="AIH4s7jLt9RXcpQWW2xCvJbgpko="></latexit>

T (s, t, u) =

8
<

:

T12!34(s, t, u), s � (m1 +m2)2, t  0, u  0,
T13̄!2̄4(t, s, u), t � (m1 +m3)2, s  0, u  0,
T14̄!32̄(u, t, s), u � (m1 +m4)2, s  0, t  0.

<latexit sha1_base64="Dj96JhijXyqQ1LF4s6VoJbVKYLw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZtovV9yqOwdZJV5OKpCj0S9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukfVH1Lqu1Zq1Sv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucP5JuNAg==</latexit>u

<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="OFfXLw8d4XXzwKqFTikruJDAVls=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF721YGuhDWWzmbRrN5uwuxFK6S/w4kERr/4kb/4bt20O2vpg4PHeDDPzglRwbVz32ymsrW9sbhW3Szu7e/sH5cOjtk4yxbDFEpGoTkA1Ci6xZbgR2EkV0jgQ+BCMbmb+wxMqzRN5b8Yp+jEdSB5xRo2VmmG/XHGr7hxklXg5qUCORr/81QsTlsUoDRNU667npsafUGU4Ezgt9TKNKWUjOsCupZLGqP3J/NApObNKSKJE2ZKGzNXfExMaaz2OA9sZUzPUy95M/M/rZia69idcpplByRaLokwQk5DZ1yTkCpkRY0soU9zeStiQKsqMzaZkQ/CWX14l7Yuqd1mtNWuV+l0eRxFO4BTOwYMrqMMtNKAFDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AMzyjPg=</latexit>

d

<latexit sha1_base64="19Xw0HeJvWg/6gdYtQZtoX4UwF0=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKexKUI8BL3qLYB6QLGF2MpuMmZ1Z5iGEJf/gxYMiXv0fb/6Nk2QPmljQUFR1090VpZxp4/vfXmFtfWNzq7hd2tnd2z8oHx61tLSK0CaRXKpOhDXlTNCmYYbTTqooTiJO29H4Zua3n6jSTIoHM0lpmOChYDEj2Dip1YuwQrZfrvhVfw60SoKcVCBHo1/+6g0ksQkVhnCsdTfwUxNmWBlGOJ2WelbTFJMxHtKuowInVIfZ/NopOnPKAMVSuRIGzdXfExlOtJ4kketMsBnpZW8m/ud1rYmvw4yJ1BoqyGJRbDkyEs1eRwOmKDF84ggmirlbERlhhYlxAZVcCMHyy6ukdVENLqu1+1qlfpfHUYQTOIVzCOAK6nALDWgCgUd4hld486T34r17H4vWgpfPHMMfeJ8/NTmO7A==</latexit>

ū

<latexit sha1_base64="heSroaZeAZyaIj4otbUiSTPghBw=">AAACBnicbVDLSsNAFJ3UV62vqEsRgkUQCiWpRd0IBTe6q2Af0MYwmU7aoTOTMDMRSujKjb/ixoUibv0Gd/6NkzQLbb0wh8M593LnHj+iRCrb/jYKS8srq2vF9dLG5tb2jrm715ZhLBBuoZCGoutDiSnhuKWIorgbCQyZT3HHH1+lfucBC0lCfqcmEXYZHHISEASVljzzUFZUJb5k9zXPqaRYy/A0w7pnlu2qnZW1SJyclEFeTc/86g9CFDPMFaJQyp5jR8pNoFAEUTwt9WOJI4jGcIh7mnLIsHST7IypdayVgRWEQj+urEz9PZFAJuWE+bqTQTWS814q/uf1YhVcuAnhUawwR7NFQUwtFVppJtaACIwUnWgCkSD6rxYaQQGR0smVdAjO/MmLpF2rOmfV+m293LjJ4yiCA3AEToADzkEDXIMmaAEEHsEzeAVvxpPxYrwbH7PWgpHP7IM/ZXz+AFqploc=</latexit>

s+ t+ u = m2
1 +m2

2 +m2
3 +m2

4

We need to relate 
particle anti-particle↔

Light Scalars
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Scattering

<latexit sha1_base64="AIH4s7jLt9RXcpQWW2xCvJbgpko="></latexit>

T (s, t, u) =

8
<

:

T12!34(s, t, u), s � (m1 +m2)2, t  0, u  0,
T13̄!2̄4(t, s, u), t � (m1 +m3)2, s  0, u  0,
T14̄!32̄(u, t, s), u � (m1 +m4)2, s  0, t  0.

<latexit sha1_base64="Dj96JhijXyqQ1LF4s6VoJbVKYLw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZtovV9yqOwdZJV5OKpCj0S9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukfVH1Lqu1Zq1Sv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucP5JuNAg==</latexit>u

<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="OFfXLw8d4XXzwKqFTikruJDAVls=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF721YGuhDWWzmbRrN5uwuxFK6S/w4kERr/4kb/4bt20O2vpg4PHeDDPzglRwbVz32ymsrW9sbhW3Szu7e/sH5cOjtk4yxbDFEpGoTkA1Ci6xZbgR2EkV0jgQ+BCMbmb+wxMqzRN5b8Yp+jEdSB5xRo2VmmG/XHGr7hxklXg5qUCORr/81QsTlsUoDRNU667npsafUGU4Ezgt9TKNKWUjOsCupZLGqP3J/NApObNKSKJE2ZKGzNXfExMaaz2OA9sZUzPUy95M/M/rZia69idcpplByRaLokwQk5DZ1yTkCpkRY0soU9zeStiQKsqMzaZkQ/CWX14l7Yuqd1mtNWuV+l0eRxFO4BTOwYMrqMMtNKAFDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AMzyjPg=</latexit>

d

<latexit sha1_base64="19Xw0HeJvWg/6gdYtQZtoX4UwF0=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKexKUI8BL3qLYB6QLGF2MpuMmZ1Z5iGEJf/gxYMiXv0fb/6Nk2QPmljQUFR1090VpZxp4/vfXmFtfWNzq7hd2tnd2z8oHx61tLSK0CaRXKpOhDXlTNCmYYbTTqooTiJO29H4Zua3n6jSTIoHM0lpmOChYDEj2Dip1YuwQrZfrvhVfw60SoKcVCBHo1/+6g0ksQkVhnCsdTfwUxNmWBlGOJ2WelbTFJMxHtKuowInVIfZ/NopOnPKAMVSuRIGzdXfExlOtJ4kketMsBnpZW8m/ud1rYmvw4yJ1BoqyGJRbDkyEs1eRwOmKDF84ggmirlbERlhhYlxAZVcCMHyy6ukdVENLqu1+1qlfpfHUYQTOIVzCOAK6nALDWgCgUd4hld486T34r17H4vWgpfPHMMfeJ8/NTmO7A==</latexit>

ū

<latexit sha1_base64="heSroaZeAZyaIj4otbUiSTPghBw=">AAACBnicbVDLSsNAFJ3UV62vqEsRgkUQCiWpRd0IBTe6q2Af0MYwmU7aoTOTMDMRSujKjb/ixoUibv0Gd/6NkzQLbb0wh8M593LnHj+iRCrb/jYKS8srq2vF9dLG5tb2jrm715ZhLBBuoZCGoutDiSnhuKWIorgbCQyZT3HHH1+lfucBC0lCfqcmEXYZHHISEASVljzzUFZUJb5k9zXPqaRYy/A0w7pnlu2qnZW1SJyclEFeTc/86g9CFDPMFaJQyp5jR8pNoFAEUTwt9WOJI4jGcIh7mnLIsHST7IypdayVgRWEQj+urEz9PZFAJuWE+bqTQTWS814q/uf1YhVcuAnhUawwR7NFQUwtFVppJtaACIwUnWgCkSD6rxYaQQGR0smVdAjO/MmLpF2rOmfV+m293LjJ4yiCA3AEToADzkEDXIMmaAEEHsEzeAVvxpPxYrwbH7PWgpHP7IM/ZXz+AFqploc=</latexit>

s+ t+ u = m2
1 +m2

2 +m2
3 +m2

4

We need to relate 
particle anti-particle↔

Light Scalars

<latexit sha1_base64="N4x1Qk5DqoLDIcFeeEGiJZ3s+nI=">AAACGXicbVDLSgMxFM34rPVVdekmWIQWSpmRom6EYje6q9AXtHXIpGkbmnmQ3AhlmN9w46+4caGIS135N6aPhbYeCBzOOZebe7xIcAW2/W2trK6tb2ymttLbO7t7+5mDw4YKtaSsTkMRypZHFBM8YHXgIFgrkoz4nmBNb1SZ+M0HJhUPgxqMI9b1ySDgfU4JGMnN2LX7+NZVSU4VoKDzVx2lfdcokOCKGyusEzxN6CSnTULl3UzWLtpT4GXizEkWzVF1M5+dXki1zwKggijVduwIujGRwKlgSbqjFYsIHZEBaxsaEJ+pbjy9LMGnRunhfijNCwBP1d8TMfGVGvueSfoEhmrRm4j/eW0N/ctuzINIAwvobFFfCwwhntSEe1wyCmJsCKGSm79iOiSSUDBlpk0JzuLJy6RxVnTOi6W7UrZ8Pa8jhY7RCcohB12gMrpBVVRHFD2iZ/SK3qwn68V6tz5m0RVrPnOE/sD6+gGaYJ9t</latexit>

T Is(s, t, u) =
X

It

CsuT
Iu(u, t, s)

Crossing
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Dispersion relations
<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

<latexit sha1_base64="KAqRaVvD6Y3rIrJoiYK2EcFrDmI=">AAAB+HicbVDLSgMxFM3UV62Pjrp0EyxCpVBmSlE3QsGN7irYB7TjkEkzbWiSGZKMUId+iRsXirj1U9z5N6btLLT1wIXDOfdy7z1BzKjSjvNt5dbWNza38tuFnd29/aJ9cNhWUSIxaeGIRbIbIEUYFaSlqWakG0uCeMBIJxhfz/zOI5GKRuJeT2LicTQUNKQYaSP5dpH7lasy990K92tnDzXfLjlVZw64StyMlECGpm9/9QcRTjgRGjOkVM91Yu2lSGqKGZkW+okiMcJjNCQ9QwXiRHnp/PApPDXKAIaRNCU0nKu/J1LElZrwwHRypEdq2ZuJ/3m9RIeXXkpFnGgi8GJRmDCoIzhLAQ6oJFiziSEIS2puhXiEJMLaZFUwIbjLL6+Sdq3qnlfrd/VS4zaLIw+OwQkoAxdcgAa4AU3QAhgk4Bm8gjfryXqx3q2PRWvOymaOwB9Ynz87PZGM</latexit>

m+ = (m1 +m2)
2

<latexit sha1_base64="auZ2oSA9oDcL26yW7Gyn8visHrY=">AAAB+HicbVDLSgMxFM3UV62Pjrp0EyxCXbTMlKJuhIIb3VWwD2jHIZNm2tAkMyQZoQ79EjcuFHHrp7jzb0zbWWjrgQuHc+7l3nuCmFGlHefbyq2tb2xu5bcLO7t7+0X74LCtokRi0sIRi2Q3QIowKkhLU81IN5YE8YCRTjC+nvmdRyIVjcS9nsTE42goaEgx0kby7SL3K1dl7rsV7tfOHmq+XXKqzhxwlbgZKYEMTd/+6g8inHAiNGZIqZ7rxNpLkdQUMzIt9BNFYoTHaEh6hgrEifLS+eFTeGqUAQwjaUpoOFd/T6SIKzXhgenkSI/UsjcT//N6iQ4vvZSKONFE4MWiMGFQR3CWAhxQSbBmE0MQltTcCvEISYS1yapgQnCXX14l7VrVPa/W7+qlxm0WRx4cgxNQBi64AA1wA5qgBTBIwDN4BW/Wk/VivVsfi9aclc0cgT+wPn8AQXGRkA==</latexit>

m� = (m1 �m2)
2

<latexit sha1_base64="ddDEBsdsTu65Hz7F92dC/NZYkjc=">AAAB+3icbZDLSsNAFIYn9VbjLdalm8EiuCpJLepGKLjRXQV7gSaEyXTSDp2ZhJmJWEJfxY0LRdz6Iu58G6dtFtr6w8DHf87hnPmjlFGlXffbKq2tb2xulbftnd29/QPnsNJRSSYxaeOEJbIXIUUYFaStqWakl0qCeMRINxrfzOrdRyIVTcSDnqQk4GgoaEwx0sYKnQoPz6956EHft3nYMFgPnapbc+eCq+AVUAWFWqHz5Q8SnHEiNGZIqb7npjrIkdQUMzK1/UyRFOExGpK+QYE4UUE+v30KT40zgHEizRMazt3fEzniSk14ZDo50iO1XJuZ/9X6mY6vgpyKNNNE4MWiOGNQJ3AWBBxQSbBmEwMIS2puhXiEJMLaxGWbELzlL69Cp17zLmqN+0a1eVfEUQbH4AScAQ9cgia4BS3QBhg8gWfwCt6sqfVivVsfi9aSVcwcgT+yPn8AZwiSxQ==</latexit>m3 = m1

m4 = m2

sെplane

• Avoid spurious singularities

݉ି
ଶ െ ݐ ݉ା

ଶ

R՜λ

C

Negligible

Cauchy
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<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

<latexit sha1_base64="S/lGRwEOc0fPM/eoK7/GaEOvQuw="></latexit>

T (s, t) =
1

⇡

Z 1

sth

ds0
ImT (s0, t)

s0 � s
+ LHC

<latexit sha1_base64="KAqRaVvD6Y3rIrJoiYK2EcFrDmI=">AAAB+HicbVDLSgMxFM3UV62Pjrp0EyxCpVBmSlE3QsGN7irYB7TjkEkzbWiSGZKMUId+iRsXirj1U9z5N6btLLT1wIXDOfdy7z1BzKjSjvNt5dbWNza38tuFnd29/aJ9cNhWUSIxaeGIRbIbIEUYFaSlqWakG0uCeMBIJxhfz/zOI5GKRuJeT2LicTQUNKQYaSP5dpH7lasy990K92tnDzXfLjlVZw64StyMlECGpm9/9QcRTjgRGjOkVM91Yu2lSGqKGZkW+okiMcJjNCQ9QwXiRHnp/PApPDXKAIaRNCU0nKu/J1LElZrwwHRypEdq2ZuJ/3m9RIeXXkpFnGgi8GJRmDCoIzhLAQ6oJFiziSEIS2puhXiEJMLaZFUwIbjLL6+Sdq3qnlfrd/VS4zaLIw+OwQkoAxdcgAa4AU3QAhgk4Bm8gjfryXqx3q2PRWvOymaOwB9Ynz87PZGM</latexit>

m+ = (m1 +m2)
2

<latexit sha1_base64="auZ2oSA9oDcL26yW7Gyn8visHrY=">AAAB+HicbVDLSgMxFM3UV62Pjrp0EyxCXbTMlKJuhIIb3VWwD2jHIZNm2tAkMyQZoQ79EjcuFHHrp7jzb0zbWWjrgQuHc+7l3nuCmFGlHefbyq2tb2xu5bcLO7t7+0X74LCtokRi0sIRi2Q3QIowKkhLU81IN5YE8YCRTjC+nvmdRyIVjcS9nsTE42goaEgx0kby7SL3K1dl7rsV7tfOHmq+XXKqzhxwlbgZKYEMTd/+6g8inHAiNGZIqZ7rxNpLkdQUMzIt9BNFYoTHaEh6hgrEifLS+eFTeGqUAQwjaUpoOFd/T6SIKzXhgenkSI/UsjcT//N6iQ4vvZSKONFE4MWiMGFQR3CWAhxQSbBmE0MQltTcCvEISYS1yapgQnCXX14l7VrVPa/W7+qlxm0WRx4cgxNQBi64AA1wA5qgBTBIwDN4BW/Wk/VivVsfi9aclc0cgT+wPn8AQXGRkA==</latexit>

m� = (m1 �m2)
2

<latexit sha1_base64="ddDEBsdsTu65Hz7F92dC/NZYkjc=">AAAB+3icbZDLSsNAFIYn9VbjLdalm8EiuCpJLepGKLjRXQV7gSaEyXTSDp2ZhJmJWEJfxY0LRdz6Iu58G6dtFtr6w8DHf87hnPmjlFGlXffbKq2tb2xulbftnd29/QPnsNJRSSYxaeOEJbIXIUUYFaStqWakl0qCeMRINxrfzOrdRyIVTcSDnqQk4GgoaEwx0sYKnQoPz6956EHft3nYMFgPnapbc+eCq+AVUAWFWqHz5Q8SnHEiNGZIqb7npjrIkdQUMzK1/UyRFOExGpK+QYE4UUE+v30KT40zgHEizRMazt3fEzniSk14ZDo50iO1XJuZ/9X6mY6vgpyKNNNE4MWiOGNQJ3AWBBxQSbBmEwMIS2puhXiEJMLaxGWbELzlL69Cp17zLmqN+0a1eVfEUQbH4AScAQ9cgia4BS3QBhg8gWfwCt6sqfVivVsfi9aSVcwcgT+yPn8AZwiSxQ==</latexit>m3 = m1

m4 = m2

Dispersion relations

Cauchy

sെplane

• Avoid spurious singularities

݉ି
ଶ െ ݐ ݉ା

ଶ

R՜λ

C

Negligible
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<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

<latexit sha1_base64="S/lGRwEOc0fPM/eoK7/GaEOvQuw="></latexit>

T (s, t) =
1

⇡

Z 1

sth

ds0
ImT (s0, t)

s0 � s
+ LHC

<latexit sha1_base64="KAqRaVvD6Y3rIrJoiYK2EcFrDmI=">AAAB+HicbVDLSgMxFM3UV62Pjrp0EyxCpVBmSlE3QsGN7irYB7TjkEkzbWiSGZKMUId+iRsXirj1U9z5N6btLLT1wIXDOfdy7z1BzKjSjvNt5dbWNza38tuFnd29/aJ9cNhWUSIxaeGIRbIbIEUYFaSlqWakG0uCeMBIJxhfz/zOI5GKRuJeT2LicTQUNKQYaSP5dpH7lasy990K92tnDzXfLjlVZw64StyMlECGpm9/9QcRTjgRGjOkVM91Yu2lSGqKGZkW+okiMcJjNCQ9QwXiRHnp/PApPDXKAIaRNCU0nKu/J1LElZrwwHRypEdq2ZuJ/3m9RIeXXkpFnGgi8GJRmDCoIzhLAQ6oJFiziSEIS2puhXiEJMLaZFUwIbjLL6+Sdq3qnlfrd/VS4zaLIw+OwQkoAxdcgAa4AU3QAhgk4Bm8gjfryXqx3q2PRWvOymaOwB9Ynz87PZGM</latexit>

m+ = (m1 +m2)
2

<latexit sha1_base64="auZ2oSA9oDcL26yW7Gyn8visHrY=">AAAB+HicbVDLSgMxFM3UV62Pjrp0EyxCXbTMlKJuhIIb3VWwD2jHIZNm2tAkMyQZoQ79EjcuFHHrp7jzb0zbWWjrgQuHc+7l3nuCmFGlHefbyq2tb2xu5bcLO7t7+0X74LCtokRi0sIRi2Q3QIowKkhLU81IN5YE8YCRTjC+nvmdRyIVjcS9nsTE42goaEgx0kby7SL3K1dl7rsV7tfOHmq+XXKqzhxwlbgZKYEMTd/+6g8inHAiNGZIqZ7rxNpLkdQUMzIt9BNFYoTHaEh6hgrEifLS+eFTeGqUAQwjaUpoOFd/T6SIKzXhgenkSI/UsjcT//N6iQ4vvZSKONFE4MWiMGFQR3CWAhxQSbBmE0MQltTcCvEISYS1yapgQnCXX14l7VrVPa/W7+qlxm0WRx4cgxNQBi64AA1wA5qgBTBIwDN4BW/Wk/VivVsfi9aclc0cgT+wPn8AQXGRkA==</latexit>

m� = (m1 �m2)
2

<latexit sha1_base64="ddDEBsdsTu65Hz7F92dC/NZYkjc=">AAAB+3icbZDLSsNAFIYn9VbjLdalm8EiuCpJLepGKLjRXQV7gSaEyXTSDp2ZhJmJWEJfxY0LRdz6Iu58G6dtFtr6w8DHf87hnPmjlFGlXffbKq2tb2xulbftnd29/QPnsNJRSSYxaeOEJbIXIUUYFaStqWakl0qCeMRINxrfzOrdRyIVTcSDnqQk4GgoaEwx0sYKnQoPz6956EHft3nYMFgPnapbc+eCq+AVUAWFWqHz5Q8SnHEiNGZIqb7npjrIkdQUMzK1/UyRFOExGpK+QYE4UUE+v30KT40zgHEizRMazt3fEzniSk14ZDo50iO1XJuZ/9X6mY6vgpyKNNNE4MWiOGNQJ3AWBBxQSbBmEwMIS2puhXiEJMLaxGWbELzlL69Cp17zLmqN+0a1eVfEUQbH4AScAQ9cgia4BS3QBhg8gWfwCt6sqfVivVsfi9aSVcwcgT+yPn8AZwiSxQ==</latexit>m3 = m1

m4 = m2sെplane

• Avoid spurious singularities

݉ି
ଶ െ ݐ ݉ା

ଶ

R՜λ

C

<latexit sha1_base64="/49kHQJ8XmOsihr3URbOkL7PHtw="></latexit>

T (s0 + i✏, t)� T (s0 � i✏, t) = 2i ImT (s0 + i✏, t) ⌘ 2i ImT (s0, t)

Dispersion relations

Cauchy

sെplane

• Avoid spurious singularities

݉ି
ଶ െ ݐ ݉ା

ଶ

R՜λ

C

Negligible
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<latexit sha1_base64="saVQswR3uWCGAmTVJBfKqhVDHWE=">AAACAnicbVDLSsNAFJ34rPUVdSVuBovUTUtSiroRCm50V8E+oIlhMp20QyeTMDMRSihu/BU3LhRx61e482+ctFlo64GBwzn3cuccP2ZUKsv6NpaWV1bX1gsbxc2t7Z1dc2+/LaNEYNLCEYtE10eSMMpJS1HFSDcWBIU+Ix1/dJX5nQciJI34nRrHxA3RgNOAYqS05JmHsuyoCCblyzoMPSem9zVYURVZLnpmyapaU8BFYuekBHI0PfPL6Uc4CQlXmCEpe7YVKzdFQlHMyKToJJLECI/QgPQ05Sgk0k2nESbwRCt9GERCP67gVP29kaJQynHo68kQqaGc9zLxP6+XqODCTSmPE0U4nh0KEgZ16KwP2KeCYMXGmiAsqP4rxEMkEFa6tawEez7yImnXqvZZtX5bLzVu8joK4Agcg1Ngg3PQANegCVoAg0fwDF7Bm/FkvBjvxsdsdMnIdw7AHxifP47dlP4=</latexit>

s0 ! u0 = 4m2
⇡ � t� s0

Dispersion relations
<latexit sha1_base64="KAqRaVvD6Y3rIrJoiYK2EcFrDmI=">AAAB+HicbVDLSgMxFM3UV62Pjrp0EyxCpVBmSlE3QsGN7irYB7TjkEkzbWiSGZKMUId+iRsXirj1U9z5N6btLLT1wIXDOfdy7z1BzKjSjvNt5dbWNza38tuFnd29/aJ9cNhWUSIxaeGIRbIbIEUYFaSlqWakG0uCeMBIJxhfz/zOI5GKRuJeT2LicTQUNKQYaSP5dpH7lasy990K92tnDzXfLjlVZw64StyMlECGpm9/9QcRTjgRGjOkVM91Yu2lSGqKGZkW+okiMcJjNCQ9QwXiRHnp/PApPDXKAIaRNCU0nKu/J1LElZrwwHRypEdq2ZuJ/3m9RIeXXkpFnGgi8GJRmDCoIzhLAQ6oJFiziSEIS2puhXiEJMLaZFUwIbjLL6+Sdq3qnlfrd/VS4zaLIw+OwQkoAxdcgAa4AU3QAhgk4Bm8gjfryXqx3q2PRWvOymaOwB9Ynz87PZGM</latexit>

m+ = (m1 +m2)
2

<latexit sha1_base64="auZ2oSA9oDcL26yW7Gyn8visHrY=">AAAB+HicbVDLSgMxFM3UV62Pjrp0EyxCXbTMlKJuhIIb3VWwD2jHIZNm2tAkMyQZoQ79EjcuFHHrp7jzb0zbWWjrgQuHc+7l3nuCmFGlHefbyq2tb2xu5bcLO7t7+0X74LCtokRi0sIRi2Q3QIowKkhLU81IN5YE8YCRTjC+nvmdRyIVjcS9nsTE42goaEgx0kby7SL3K1dl7rsV7tfOHmq+XXKqzhxwlbgZKYEMTd/+6g8inHAiNGZIqZ7rxNpLkdQUMzIt9BNFYoTHaEh6hgrEifLS+eFTeGqUAQwjaUpoOFd/T6SIKzXhgenkSI/UsjcT//N6iQ4vvZSKONFE4MWiMGFQR3CWAhxQSbBmE0MQltTcCvEISYS1yapgQnCXX14l7VrVPa/W7+qlxm0WRx4cgxNQBi64AA1wA5qgBTBIwDN4BW/Wk/VivVsfi9aclc0cgT+wPn8AQXGRkA==</latexit>

m� = (m1 �m2)
2

Change of variables

sെplane

• Avoid spurious singularities

݉ି
ଶ െ ݐ ݉ା

ଶ

R՜λ

C

Negligible

<latexit sha1_base64="RCAhMqjXmSHo2zYO5a7s3OQndFo="></latexit>

T (s, t) =
1

⇡

Z 1

4m2
⇡

ds0
ImT (s0, t)

(s0 � s)
+

1

⇡

Z �1

�t
ds0

ImT (s0, t)

(s0 � s)

<latexit sha1_base64="llZCz7kZs6EdtYE0ak17z9aOV3A="></latexit>

T (s, t) =
1

⇡

Z 1

4m2
⇡

 
ImT (s0, t)

(s0 � s)
ds0 +

ImT
�
4m2

⇡ � s0 � t, t, u0�

(u0 � u)
du0

!

For ππ
<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>⇡
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<latexit sha1_base64="KAqRaVvD6Y3rIrJoiYK2EcFrDmI=">AAAB+HicbVDLSgMxFM3UV62Pjrp0EyxCpVBmSlE3QsGN7irYB7TjkEkzbWiSGZKMUId+iRsXirj1U9z5N6btLLT1wIXDOfdy7z1BzKjSjvNt5dbWNza38tuFnd29/aJ9cNhWUSIxaeGIRbIbIEUYFaSlqWakG0uCeMBIJxhfz/zOI5GKRuJeT2LicTQUNKQYaSP5dpH7lasy990K92tnDzXfLjlVZw64StyMlECGpm9/9QcRTjgRGjOkVM91Yu2lSGqKGZkW+okiMcJjNCQ9QwXiRHnp/PApPDXKAIaRNCU0nKu/J1LElZrwwHRypEdq2ZuJ/3m9RIeXXkpFnGgi8GJRmDCoIzhLAQ6oJFiziSEIS2puhXiEJMLaZFUwIbjLL6+Sdq3qnlfrd/VS4zaLIw+OwQkoAxdcgAa4AU3QAhgk4Bm8gjfryXqx3q2PRWvOymaOwB9Ynz87PZGM</latexit>

m+ = (m1 +m2)
2

<latexit sha1_base64="auZ2oSA9oDcL26yW7Gyn8visHrY=">AAAB+HicbVDLSgMxFM3UV62Pjrp0EyxCXbTMlKJuhIIb3VWwD2jHIZNm2tAkMyQZoQ79EjcuFHHrp7jzb0zbWWjrgQuHc+7l3nuCmFGlHefbyq2tb2xu5bcLO7t7+0X74LCtokRi0sIRi2Q3QIowKkhLU81IN5YE8YCRTjC+nvmdRyIVjcS9nsTE42goaEgx0kby7SL3K1dl7rsV7tfOHmq+XXKqzhxwlbgZKYEMTd/+6g8inHAiNGZIqZ7rxNpLkdQUMzIt9BNFYoTHaEh6hgrEifLS+eFTeGqUAQwjaUpoOFd/T6SIKzXhgenkSI/UsjcT//N6iQ4vvZSKONFE4MWiMGFQR3CWAhxQSbBmE0MQltTcCvEISYS1yapgQnCXX14l7VrVPa/W7+qlxm0WRx4cgxNQBi64AA1wA5qgBTBIwDN4BW/Wk/VivVsfi9aclc0cgT+wPn8AQXGRkA==</latexit>

m� = (m1 �m2)
2

Dispersion relations

Last step: Crossing

sെplane

• Avoid spurious singularities

݉ି
ଶ െ ݐ ݉ା

ଶ

R՜λ

C

Negligible

<latexit sha1_base64="N4x1Qk5DqoLDIcFeeEGiJZ3s+nI=">AAACGXicbVDLSgMxFM34rPVVdekmWIQWSpmRom6EYje6q9AXtHXIpGkbmnmQ3AhlmN9w46+4caGIS135N6aPhbYeCBzOOZebe7xIcAW2/W2trK6tb2ymttLbO7t7+5mDw4YKtaSsTkMRypZHFBM8YHXgIFgrkoz4nmBNb1SZ+M0HJhUPgxqMI9b1ySDgfU4JGMnN2LX7+NZVSU4VoKDzVx2lfdcokOCKGyusEzxN6CSnTULl3UzWLtpT4GXizEkWzVF1M5+dXki1zwKggijVduwIujGRwKlgSbqjFYsIHZEBaxsaEJ+pbjy9LMGnRunhfijNCwBP1d8TMfGVGvueSfoEhmrRm4j/eW0N/ctuzINIAwvobFFfCwwhntSEe1wyCmJsCKGSm79iOiSSUDBlpk0JzuLJy6RxVnTOi6W7UrZ8Pa8jhY7RCcohB12gMrpBVVRHFD2iZ/SK3qwn68V6tz5m0RVrPnOE/sD6+gGaYJ9t</latexit>

T Is(s, t, u) =
X

It

CsuT
Iu(u, t, s)

<latexit sha1_base64="llZCz7kZs6EdtYE0ak17z9aOV3A="></latexit>

T (s, t) =
1

⇡

Z 1

4m2
⇡

 
ImT (s0, t)

(s0 � s)
ds0 +

ImT
�
4m2

⇡ � s0 � t, t, u0�

(u0 � u)
du0

!

<latexit sha1_base64="wW7rrxuCw4i7Z0wLhkeUDLLOdFo="></latexit>

T (s, t) =
1

⇡

Z 1

4m2
⇡

ds0
 
ImT (s0, t)

(s0 � s)
+

P
CI0

s uImT I0
(s0, t)

(s0 � u)

!
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<latexit sha1_base64="KAqRaVvD6Y3rIrJoiYK2EcFrDmI=">AAAB+HicbVDLSgMxFM3UV62Pjrp0EyxCpVBmSlE3QsGN7irYB7TjkEkzbWiSGZKMUId+iRsXirj1U9z5N6btLLT1wIXDOfdy7z1BzKjSjvNt5dbWNza38tuFnd29/aJ9cNhWUSIxaeGIRbIbIEUYFaSlqWakG0uCeMBIJxhfz/zOI5GKRuJeT2LicTQUNKQYaSP5dpH7lasy990K92tnDzXfLjlVZw64StyMlECGpm9/9QcRTjgRGjOkVM91Yu2lSGqKGZkW+okiMcJjNCQ9QwXiRHnp/PApPDXKAIaRNCU0nKu/J1LElZrwwHRypEdq2ZuJ/3m9RIeXXkpFnGgi8GJRmDCoIzhLAQ6oJFiziSEIS2puhXiEJMLaZFUwIbjLL6+Sdq3qnlfrd/VS4zaLIw+OwQkoAxdcgAa4AU3QAhgk4Bm8gjfryXqx3q2PRWvOymaOwB9Ynz87PZGM</latexit>

m+ = (m1 +m2)
2

<latexit sha1_base64="auZ2oSA9oDcL26yW7Gyn8visHrY=">AAAB+HicbVDLSgMxFM3UV62Pjrp0EyxCXbTMlKJuhIIb3VWwD2jHIZNm2tAkMyQZoQ79EjcuFHHrp7jzb0zbWWjrgQuHc+7l3nuCmFGlHefbyq2tb2xu5bcLO7t7+0X74LCtokRi0sIRi2Q3QIowKkhLU81IN5YE8YCRTjC+nvmdRyIVjcS9nsTE42goaEgx0kby7SL3K1dl7rsV7tfOHmq+XXKqzhxwlbgZKYEMTd/+6g8inHAiNGZIqZ7rxNpLkdQUMzIt9BNFYoTHaEh6hgrEifLS+eFTeGqUAQwjaUpoOFd/T6SIKzXhgenkSI/UsjcT//N6iQ4vvZSKONFE4MWiMGFQR3CWAhxQSbBmE0MQltTcCvEISYS1yapgQnCXX14l7VrVPa/W7+qlxm0WRx4cgxNQBi64AA1wA5qgBTBIwDN4BW/Wk/VivVsfi9aclc0cgT+wPn8AQXGRkA==</latexit>

m� = (m1 �m2)
2

<latexit sha1_base64="BANNH/Lv3fZSv+dyp8rIVl4q3MU="></latexit>

T (s, t) = 16K⇡
X

`

(2`+ 1)P`(cos ✓)t`(s)

Dispersion relations

Final DR for an amplitude

sെplane

• Avoid spurious singularities

݉ି
ଶ െ ݐ ݉ା

ଶ

R՜λ

C

Negligible

<latexit sha1_base64="wW7rrxuCw4i7Z0wLhkeUDLLOdFo="></latexit>

T (s, t) =
1

⇡

Z 1

4m2
⇡

ds0
 
ImT (s0, t)

(s0 � s)
+

P
CI0

s uImT I0
(s0, t)

(s0 � u)

!

Partial waves are 
more cumbersome
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<latexit sha1_base64="BANNH/Lv3fZSv+dyp8rIVl4q3MU="></latexit>

T (s, t) = 16K⇡
X

`

(2`+ 1)P`(cos ✓)t`(s)

DR → Out

Fit → In

Use all data available

Prune/fit data

Obtain your DRs

DR → OutFit → In compatibleMake

<latexit sha1_base64="wW7rrxuCw4i7Z0wLhkeUDLLOdFo="></latexit>

T (s, t) =
1

⇡

Z 1

4m2
⇡

ds0
 
ImT (s0, t)

(s0 � s)
+

P
CI0

s uImT I0
(s0, t)

(s0 � u)

!

Model-independent

Amplitude analyses
• Unitarity 
• Analiticity 
• Crossing
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<latexit sha1_base64="BANNH/Lv3fZSv+dyp8rIVl4q3MU="></latexit>

T (s, t) = 16K⇡
X

`

(2`+ 1)P`(cos ✓)t`(s)

DR → Out

Fit → In

<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="ckRaIEx9+kQbCyAjxTFlp9VT7As=">AAAB7XicbVBNSwMxEM3Wr1q/qh69BIvgqexKUY8FL3qrYD+gXcpsmm1js0lIskJZ+h+8eFDEq//Hm//GtN2Dtj4YeLw3w8y8SHFmrO9/e4W19Y3NreJ2aWd3b/+gfHjUMjLVhDaJ5FJ3IjCUM0GblllOO0pTSCJO29H4Zua3n6g2TIoHO1E0TGAoWMwIWCe1emNQCvrlil/158CrJMhJBeVo9MtfvYEkaUKFJRyM6Qa+smEG2jLC6bTUSw1VQMYwpF1HBSTUhNn82ik+c8oAx1K7EhbP1d8TGSTGTJLIdSZgR2bZm4n/ed3UxtdhxoRKLRVksShOObYSz17HA6YpsXziCBDN3K2YjEADsS6gkgshWH55lbQuqsFltXZfq9Tv8jiK6ASdonMUoCtUR7eogZqIoEf0jF7Rmye9F+/d+1i0Frx85hj9gff5A5s1jy8=</latexit>

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

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

K Data

Remember?

 scatteringπK  for simplicityt = 0  (literature)T → F

<latexit sha1_base64="aDA9wSXSITHQV9X8oZaBnYPioQ0="></latexit>

F+(s) = F+(sth) +
(s� sth)

⇡

Z 1

sth

ds0


ImF+(s0)

(s0 � s)(s0 � sth)
+

ImF+(s0)

(s0 + s� 2⌃⇡K)(s0 + sth � 2⌃⇡K)

�

<latexit sha1_base64="iBQLf6bGL6ob9ofrfHTDyLgrYi4=">AAACKnicbVDLSsNAFJ34tr6qLt0MFkEXlkRE3Qg+NrqrYFVoaplMb9rBSSbM3Agl5Hvc+CtuulCKWz/EaZuFVg8MHM45lzv3BIkUBl134ExNz8zOzS8slpaWV1bXyusbd0almkOdK6n0Q8AMSBFDHQVKeEg0sCiQcB88XQ79+2fQRqj4FnsJNCPWiUUoOEMrtcrn4eN1K/NBynzX7J36oWY88/LM111lBepzhdRvg0T2M7gvaJHIW+WKW3VHoH+JV5AKKVBrlft+W/E0ghi5ZMY0PDfBZsY0Ci4hL/mpgYTxJ9aBhqUxi8A0s9GpOd2xSpuGStsXIx2pPycyFhnTiwKbjBh2zaQ3FP/zGimGJ81MxEmKEPPxojCVFBUd9kbbQgNH2bOEcS3sXynvMtsW2nZLtgRv8uS/5O6g6h1VD28OK2cXRR0LZItsk13ikWNyRq5IjdQJJy/kjbyTD+fV6TsD53McnXKKmU3yC87XNzHUpoA=</latexit>

f I
` (s) =

1

⇢(s) cot �I` (s)� i⇢(s)

<latexit sha1_base64="PdDB0ixQbm9RHwOLmjZJqlaRUGc="></latexit>

cot �I` (s) =

p
s

2q2`+1

X
Bn!(s)

n

<latexit sha1_base64="R7VYzq+UIAPNd35gA24ho8PQK3g="></latexit>

F I(s, t) = 16⇡
X

`

(2`+ 1)P`(cos ✓)f
I
` (s)
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<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="ckRaIEx9+kQbCyAjxTFlp9VT7As=">AAAB7XicbVBNSwMxEM3Wr1q/qh69BIvgqexKUY8FL3qrYD+gXcpsmm1js0lIskJZ+h+8eFDEq//Hm//GtN2Dtj4YeLw3w8y8SHFmrO9/e4W19Y3NreJ2aWd3b/+gfHjUMjLVhDaJ5FJ3IjCUM0GblllOO0pTSCJO29H4Zua3n6g2TIoHO1E0TGAoWMwIWCe1emNQCvrlil/158CrJMhJBeVo9MtfvYEkaUKFJRyM6Qa+smEG2jLC6bTUSw1VQMYwpF1HBSTUhNn82ik+c8oAx1K7EhbP1d8TGSTGTJLIdSZgR2bZm4n/ed3UxtdhxoRKLRVksShOObYSz17HA6YpsXziCBDN3K2YjEADsS6gkgshWH55lbQuqsFltXZfq9Tv8jiK6ASdonMUoCtUR7eogZqIoEf0jF7Rmye9F+/d+1i0Frx85hj9gff5A5s1jy8=</latexit>

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

<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="BP8TeZvjmuJXS4WTMGZ11clP9m0="></latexit>

F+(s, t) =
1

3
F 1/2(s, t) +

2

3
F 3/2(s, t) =

GIt=0(t, s)p
6

<latexit sha1_base64="U5V6TTpVb02AfGMSoUKyXyYo0mE="></latexit>

F�(s, t) =
1

3
F 1/2(s, t)� 1

3
F 3/2(s, t) =

GIt=1(t, s)

2

<latexit sha1_base64="AwzRjypwwuMPsEHaEG3zpAStgO0="></latexit>

GI(t, s) = 16⇡
p
2
X

`

(2`+ 1)(q⇡qK)`gI` (t)P (zt(s))
<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="LPmTpl832Q3hUcD8uMQu63tCu9M=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKUI9BL4KXBMwDkiXMTnqTMbOzy8ysEEK+wIsHRbz6Sd78GyfJHjSxoKGo6qa7K0gE18Z1v53c2vrG5lZ+u7Czu7d/UDw8auo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdDvzW0+oNI/lgxkn6Ed0IHnIGTVWqt/3iiW37M5BVomXkRJkqPWKX91+zNIIpWGCat3x3MT4E6oMZwKnhW6qMaFsRAfYsVTSCLU/mR86JWdW6ZMwVrakIXP198SERlqPo8B2RtQM9bI3E//zOqkJr/0Jl0lqULLFojAVxMRk9jXpc4XMiLEllClubyVsSBVlxmZTsCF4yy+vkuZF2bssV+qVUvUmiyMPJ3AK5+DBFVThDmrQAAYIz/AKb86j8+K8Ox+L1pyTzRzDHzifP6TzjNg=</latexit>

K

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

K

 scatteringπK I = 1/2, 3/2

Direct
Crossed

Partial wave expansions
<latexit sha1_base64="R7VYzq+UIAPNd35gA24ho8PQK3g="></latexit>

F I(s, t) = 16⇡
X

`

(2`+ 1)P`(cos ✓)f
I
` (s)
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Use all data available

 scatteringπK

Most of it produced in the 80’s

Mixture of production/semileptonic/decays
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 scatteringπK
Prune/fit data

Best experiment  SLAC→

Best param.
<latexit sha1_base64="PdDB0ixQbm9RHwOLmjZJqlaRUGc="></latexit>

cot �I` (s) =

p
s

2q2`+1

X
Bn!(s)

n
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<latexit sha1_base64="hFJKWumnirEKh75ZA+I6s8R6B7g="></latexit>

f+
0 (s) = a+0 +

1

⇡

X

l

 Z 1

sth

ds0K+
0l(s, s

0)Imf+
l (s0)+

Z 1

4m2
⇡

dt0G+
02l(s, t

0)Img02l(t
0)

!

<latexit sha1_base64="h/DodeqUsiFZyPzOalqybv9Hcbk=">AAACuHicbVFNi9swEJXdr236sWl77EU0lDhkCXKaflAoLPTQ7m0Lze5CnLiKLDtiJduVxoUg9BsLvfXfVHZyaLMdkHi8mfdGmlnXUhgg5HcQ3rp95+69o/u9Bw8fPT7uP3l6YapGMz5nlaz01ZoaLkXJ5yBA8qtac6rWkl+urz+2+csfXBtRlV9hW/OlokUpcsEoeCrt/yxWJCURjD5YnOSaMpuY7xrsK+fs1Kl0TFfjlLjxLh c7m9TCJaZRqcSJ5DlENhElrNo7h61Lrdespi4zQ/zJSy05wdJFcGKGI3ymck/JyGPXs3gM+EA7U2nXwBvsGmYwdNYf70U6r2lnBp1Z+3TbEd4v0aLYwCjtD8iEdIFvgngPBmgf52n/V5JVrFG8BCapMYuY1LC0VINgkrte0hheU3ZNC77wsKSKm6XtBu/wS89kOK+0PyXgjv1bYakyZqvWvlJR2JjDXEv+L7doIH+3tKKsG+Al2zXKG4mhwu0WcSY0ZyC3HlCmhX8rZhvqJwZ+1z0/hPjwyzfBxXQSv5nMvswGp2f7cRyh5+gFilCM3qJT9BmdozliwetgEWQBD9+H38IiFLvSMNhrnqF/ItR/AHtL1F4=</latexit>

g00(t) =

p
3

2
m+a

+
0 +

1

⇡

X

l

 Z 1

m2
+

ds0G+
0,l(t, s

0)Imf+
l (s0)+t

Z 1

4m2
⇡

dt0

t0
G0

0,2l(t, t
0)Img02l(t

0)

!

Obtain your DRs scatteringπK
Amplitude DR

Partial wave DRs

Scalar

<latexit sha1_base64="aDA9wSXSITHQV9X8oZaBnYPioQ0="></latexit>

F+(s) = F+(sth) +
(s� sth)

⇡

Z 1

sth

ds0


ImF+(s0)

(s0 � s)(s0 � sth)
+

ImF+(s0)

(s0 + s� 2⌃⇡K)(s0 + sth � 2⌃⇡K)

�
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<latexit sha1_base64="hFJKWumnirEKh75ZA+I6s8R6B7g="></latexit>

f+
0 (s) = a+0 +

1

⇡

X

l

 Z 1

sth

ds0K+
0l(s, s

0)Imf+
l (s0)+

Z 1

4m2
⇡

dt0G+
02l(s, t

0)Img02l(t
0)

!

<latexit sha1_base64="h/DodeqUsiFZyPzOalqybv9Hcbk=">AAACuHicbVFNi9swEJXdr236sWl77EU0lDhkCXKaflAoLPTQ7m0Lze5CnLiKLDtiJduVxoUg9BsLvfXfVHZyaLMdkHi8mfdGmlnXUhgg5HcQ3rp95+69o/u9Bw8fPT7uP3l6YapGMz5nlaz01ZoaLkXJ5yBA8qtac6rWkl+urz+2+csfXBtRlV9hW/OlokUpcsEoeCrt/yxWJCURjD5YnOSaMpuY7xrsK+fs1Kl0TFfjlLjxLh c7m9TCJaZRqcSJ5DlENhElrNo7h61Lrdespi4zQ/zJSy05wdJFcGKGI3ymck/JyGPXs3gM+EA7U2nXwBvsGmYwdNYf70U6r2lnBp1Z+3TbEd4v0aLYwCjtD8iEdIFvgngPBmgf52n/V5JVrFG8BCapMYuY1LC0VINgkrte0hheU3ZNC77wsKSKm6XtBu/wS89kOK+0PyXgjv1bYakyZqvWvlJR2JjDXEv+L7doIH+3tKKsG+Al2zXKG4mhwu0WcSY0ZyC3HlCmhX8rZhvqJwZ+1z0/hPjwyzfBxXQSv5nMvswGp2f7cRyh5+gFilCM3qJT9BmdozliwetgEWQBD9+H38IiFLvSMNhrnqF/ItR/AHtL1F4=</latexit>

g00(t) =

p
3

2
m+a

+
0 +

1

⇡

X

l

 Z 1

m2
+

ds0G+
0,l(t, s

0)Imf+
l (s0)+t

Z 1

4m2
⇡

dt0

t0
G0

0,2l(t, t
0)Img02l(t

0)

!

arXiv:hep-ph/0005042

Scalar

 scatteringπK
The dispersive result is unique (provided some decent data constrains) 

DR → OutFit → In compatibleMake
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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="BANNH/Lv3fZSv+dyp8rIVl4q3MU="></latexit>

T (s, t) = 16K⇡
X

`

(2`+ 1)P`(cos ✓)t`(s)

DR → Out

Fit → In

Use all data available

Prune/fit data

Obtain your DRs

DR → OutFit → In compatibleMake

<latexit sha1_base64="wW7rrxuCw4i7Z0wLhkeUDLLOdFo="></latexit>

T (s, t) =
1

⇡

Z 1

4m2
⇡

ds0
 
ImT (s0, t)

(s0 � s)
+

P
CI0

s uImT I0
(s0, t)

(s0 � u)

!

Model-independent

Amplitude analyses
• Unitarity 
• Analiticity 
• Crossing



The Quest for Exotica Arkaitz Rodas 33

<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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 scatteringπK

Model-independent  extractionκ
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 scatteringπK

Model-independent  extractionκ

Extremely precise result

All errors (that we knew about) included

Most other deters.  several 
times more “noisy”

→
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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>⇡

2001.08153
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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>⇡

2001.08153

1510.00653



The Quest for Exotica Arkaitz Rodas 38

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>⇡
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<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>

N1510.00653

1706.01465

2001.08153
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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>⇡
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<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�
1706.01465

2001.08153

2006.04822
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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>⇡
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<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…

1706.014652006.04822

2001.08153
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Like it?
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Like it?

Join us!!
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Future with us
Looking for other hybrids

JLab upgrade

XYZ exotics

ML / AI for pentaquark??
Developing 3b formalism

=<latexit sha1_base64="MWbL6R2hZsQThSAdMNvF0orSXwY=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexGQS9C0IvHBMwDkiXMTnqTMbOzy8ysEEK+wIsHRbz6Sd78GyfJHjSxoKGo6qa7K0gE18Z1v53c2vrG5lZ+u7Czu7d/UDw8auo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdDfzW0+oNI/lgxkn6Ed0IHnIGTVWqt/0iiW37M5BVomXkRJkqPWKX91+zNIIpWGCat3x3MT4E6oMZwKnhW6qMaFsRAfYsVTSCLU/mR86JWdW6ZMwVrakIXP198SERlqPo8B2RtQM9bI3E//zOqkJr/0Jl0lqULLFojAVxMRk9jXpc4XMiLEllClubyVsSBVlxmZTsCF4yy+vkmal7F2UK/XLUvU2iyMPJ3AK5+DBFVThHmrQAAYIz/AKb86j8+K8Ox+L1pyTzRzDHzifP44bjMU=</latexit> +
<latexit sha1_base64="HFb7vPGXWshKfdtTiumEDK16me0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGE3CnoMevGYgHlAsoTZSW8yZnZ2mZkVQsgXePGgiFc/yZt/4yTZgyYWNBRV3XR3BYng2rjut5NbW9/Y3MpvF3Z29/YPiodHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7mZ+6wmV5rF8MOME/YgOJA85o8ZK9YteseSW3TnIKvEyUoIMtV7xq9uPWRqhNExQrTuemxh/QpXhTOC00E01JpSN6AA7lkoaofYn80On5MwqfRLGypY0ZK7+npjQSOtxFNjOiJqhXvZm4n9eJzXhjT/hMkkNSrZYFKaCmJjMviZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv+eVV0qyUvctypX5Vqt5mceThBE7hHDy4hircQw0awADhGV7hzXl0Xpx352PRmnOymWP4A+fzB3LTjLM=</latexit>

k
<latexit sha1_base64="bg4vkrUQOHVH3L8zhPpDm2HHAkE=">AAAB8XicbVDLSgMxFL1TX7W+qi7dBIvgqsxUQZdFNy4r2Ae2Q8mkd9rQTGZIMkIZ+hduXCji1r9x59+YtrPQ1gOBwzn3knNPkAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHssHM0nQj+hQ8pAzaqz02IuoGQVhNp72yxW36s5BVomXkwrkaPTLX71BzNIIpWGCat313MT4GVWGM4HTUi/VmFA2pkPsWipphNrP5omn5MwqAxLGyj5pyFz9vZHRSOtJFNjJWUK97M3E/7xuasJrP+MySQ1KtvgoTAUxMZmdTwZcITNiYgllitushI2ooszYkkq2BG/55FXSqlW9i2rt/rJSv8nrKMIJnMI5eHAFdbiDBjSBgYRneIU3RzsvzrvzsRgtOPnOMfyB8/kD6saREw==</latexit>

p
<latexit sha1_base64="pE8dn1l4/serqPJduv2maw7+NSA=">AAAB8XicbVDLSgMxFL1TX7W+qi7dBIvgqsxUQZdFNy4r2Ae2Q8mkd9rQTGZIMkIZ+hduXCji1r9x59+YtrPQ1gOBwzn3knNPkAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHssHM0nQj+hQ8pAzaqz02IuoGQVhlkz75Ypbdecgq8TLSQVyNPrlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n88RTcmaVAQljZZ80ZK7+3shopPUkCuzkLKFe9mbif143NeG1n3GZpAYlW3wUpoKYmMzOJwOukBkxsYQyxW1WwkZUUWZsSSVbgrd88ipp1areRbV2f1mp3+R1FOEETuEcPLiCOtxBA5rAQMIzvMKbo50X5935WIwWnHznGP7A+fwB8l+RGA==</latexit>

p0
<latexit sha1_base64="CgqjixuS4CpXSrTKlbYHbpJJW0w=">AAAB8nicbVDLSgMxFL1TX7W+qi7dBIvoqsxUQZdFNy4r2AdMh5JJM21oJhmSjFCGfoYbF4q49Wvc+Tdm2llo64HA4Zx7ybknTDjTxnW/ndLa+sbmVnm7srO7t39QPTzqaJkqQttEcql6IdaUM0HbhhlOe4miOA457YaTu9zvPlGlmRSPZprQIMYjwSJGsLGS34+xGYdRlszOB9WaW3fnQKvEK0gNCrQG1a/+UJI0psIQjrX2PTcxQYaVYYTTWaWfappgMsEj6lsqcEx1kM0jz9CZVYYokso+YdBc/b2R4VjraRzayTyiXvZy8T/PT010E2RMJKmhgiw+ilKOjET5/WjIFCWGTy3BRDGbFZExVpgY21LFluAtn7xKOo26d1lvPFzVmrdFHWU4gVO4AA+uoQn30II2EJDwDK/w5hjnxXl3PhajJafYOYY/cD5/AFa2kUk=</latexit>

p0
<latexit sha1_base64="CgqjixuS4CpXSrTKlbYHbpJJW0w=">AAAB8nicbVDLSgMxFL1TX7W+qi7dBIvoqsxUQZdFNy4r2AdMh5JJM21oJhmSjFCGfoYbF4q49Wvc+Tdm2llo64HA4Zx7ybknTDjTxnW/ndLa+sbmVnm7srO7t39QPTzqaJkqQttEcql6IdaUM0HbhhlOe4miOA457YaTu9zvPlGlmRSPZprQIMYjwSJGsLGS34+xGYdRlszOB9WaW3fnQKvEK0gNCrQG1a/+UJI0psIQjrX2PTcxQYaVYYTTWaWfappgMsEj6lsqcEx1kM0jz9CZVYYokso+YdBc/b2R4VjraRzayTyiXvZy8T/PT010E2RMJKmhgiw+ilKOjET5/WjIFCWGTy3BRDGbFZExVpgY21LFluAtn7xKOo26d1lvPFzVmrdFHWU4gVO4AA+uoQn30II2EJDwDK/w5hjnxXl3PhajJafYOYY/cD5/AFa2kUk=</latexit>

p
<latexit sha1_base64="pE8dn1l4/serqPJduv2maw7+NSA=">AAAB8XicbVDLSgMxFL1TX7W+qi7dBIvgqsxUQZdFNy4r2Ae2Q8mkd9rQTGZIMkIZ+hduXCji1r9x59+YtrPQ1gOBwzn3knNPkAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHssHM0nQj+hQ8pAzaqz02IuoGQVhlkz75Ypbdecgq8TLSQVyNPrlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n88RTcmaVAQljZZ80ZK7+3shopPUkCuzkLKFe9mbif143NeG1n3GZpAYlW3wUpoKYmMzOJwOukBkxsYQyxW1WwkZUUWZsSSVbgrd88ipp1areRbV2f1mp3+R1FOEETuEcPLiCOtxBA5rAQMIzvMKbo50X5935WIwWnHznGP7A+fwB8l+RGA==</latexit>

p
<latexit sha1_base64="pE8dn1l4/serqPJduv2maw7+NSA=">AAAB8XicbVDLSgMxFL1TX7W+qi7dBIvgqsxUQZdFNy4r2Ae2Q8mkd9rQTGZIMkIZ+hduXCji1r9x59+YtrPQ1gOBwzn3knNPkAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHssHM0nQj+hQ8pAzaqz02IuoGQVhlkz75Ypbdecgq8TLSQVyNPrlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n88RTcmaVAQljZZ80ZK7+3shopPUkCuzkLKFe9mbif143NeG1n3GZpAYlW3wUpoKYmMzOJwOukBkxsYQyxW1WwkZUUWZsSSVbgrd88ipp1areRbV2f1mp3+R1FOEETuEcPLiCOtxBA5rAQMIzvMKbo50X5935WIwWnHznGP7A+fwB8l+RGA==</latexit>

p0
<latexit sha1_base64="CgqjixuS4CpXSrTKlbYHbpJJW0w=">AAAB8nicbVDLSgMxFL1TX7W+qi7dBIvoqsxUQZdFNy4r2AdMh5JJM21oJhmSjFCGfoYbF4q49Wvc+Tdm2llo64HA4Zx7ybknTDjTxnW/ndLa+sbmVnm7srO7t39QPTzqaJkqQttEcql6IdaUM0HbhhlOe4miOA457YaTu9zvPlGlmRSPZprQIMYjwSJGsLGS34+xGYdRlszOB9WaW3fnQKvEK0gNCrQG1a/+UJI0psIQjrX2PTcxQYaVYYTTWaWfappgMsEj6lsqcEx1kM0jz9CZVYYokso+YdBc/b2R4VjraRzayTyiXvZy8T/PT010E2RMJKmhgiw+ilKOjET5/WjIFCWGTy3BRDGbFZExVpgY21LFluAtn7xKOo26d1lvPFzVmrdFHWU4gVO4AA+uoQn30II2EJDwDK/w5hjnxXl3PhajJafYOYY/cD5/AFa2kUk=</latexit>

=<latexit sha1_base64="MWbL6R2hZsQThSAdMNvF0orSXwY=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexGQS9C0IvHBMwDkiXMTnqTMbOzy8ysEEK+wIsHRbz6Sd78GyfJHjSxoKGo6qa7K0gE18Z1v53c2vrG5lZ+u7Czu7d/UDw8auo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdDfzW0+oNI/lgxkn6Ed0IHnIGTVWqt/0iiW37M5BVomXkRJkqPWKX91+zNIIpWGCat3x3MT4E6oMZwKnhW6qMaFsRAfYsVTSCLU/mR86JWdW6ZMwVrakIXP198SERlqPo8B2RtQM9bI3E//zOqkJr/0Jl0lqULLFojAVxMRk9jXpc4XMiLEllClubyVsSBVlxmZTsCF4yy+vkmal7F2UK/XLUvU2iyMPJ3AK5+DBFVThHmrQAAYIz/AKb86j8+K8Ox+L1pyTzRzDHzifP44bjMU=</latexit> +
<latexit sha1_base64="HFb7vPGXWshKfdtTiumEDK16me0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGE3CnoMevGYgHlAsoTZSW8yZnZ2mZkVQsgXePGgiFc/yZt/4yTZgyYWNBRV3XR3BYng2rjut5NbW9/Y3MpvF3Z29/YPiodHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7mZ+6wmV5rF8MOME/YgOJA85o8ZK9YteseSW3TnIKvEyUoIMtV7xq9uPWRqhNExQrTuemxh/QpXhTOC00E01JpSN6AA7lkoaofYn80On5MwqfRLGypY0ZK7+npjQSOtxFNjOiJqhXvZm4n9eJzXhjT/hMkkNSrZYFKaCmJjMviZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv+eVV0qyUvctypX5Vqt5mceThBE7hHDy4hircQw0awADhGV7hzXl0Xpx352PRmnOymWP4A+fzB3LTjLM=</latexit>

p
<latexit sha1_base64="pE8dn1l4/serqPJduv2maw7+NSA=">AAAB8XicbVDLSgMxFL1TX7W+qi7dBIvgqsxUQZdFNy4r2Ae2Q8mkd9rQTGZIMkIZ+hduXCji1r9x59+YtrPQ1gOBwzn3knNPkAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHssHM0nQj+hQ8pAzaqz02IuoGQVhlkz75Ypbdecgq8TLSQVyNPrlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n88RTcmaVAQljZZ80ZK7+3shopPUkCuzkLKFe9mbif143NeG1n3GZpAYlW3wUpoKYmMzOJwOukBkxsYQyxW1WwkZUUWZsSSVbgrd88ipp1areRbV2f1mp3+R1FOEETuEcPLiCOtxBA5rAQMIzvMKbo50X5935WIwWnHznGP7A+fwB8l+RGA==</latexit>

p0
<latexit sha1_base64="CgqjixuS4CpXSrTKlbYHbpJJW0w=">AAAB8nicbVDLSgMxFL1TX7W+qi7dBIvoqsxUQZdFNy4r2AdMh5JJM21oJhmSjFCGfoYbF4q49Wvc+Tdm2llo64HA4Zx7ybknTDjTxnW/ndLa+sbmVnm7srO7t39QPTzqaJkqQttEcql6IdaUM0HbhhlOe4miOA457YaTu9zvPlGlmRSPZprQIMYjwSJGsLGS34+xGYdRlszOB9WaW3fnQKvEK0gNCrQG1a/+UJI0psIQjrX2PTcxQYaVYYTTWaWfappgMsEj6lsqcEx1kM0jz9CZVYYokso+YdBc/b2R4VjraRzayTyiXvZy8T/PT010E2RMJKmhgiw+ilKOjET5/WjIFCWGTy3BRDGbFZExVpgY21LFluAtn7xKOo26d1lvPFzVmrdFHWU4gVO4AA+uoQn30II2EJDwDK/w5hjnxXl3PhajJafYOYY/cD5/AFa2kUk=</latexit>

p
<latexit sha1_base64="pE8dn1l4/serqPJduv2maw7+NSA=">AAAB8XicbVDLSgMxFL1TX7W+qi7dBIvgqsxUQZdFNy4r2Ae2Q8mkd9rQTGZIMkIZ+hduXCji1r9x59+YtrPQ1gOBwzn3knNPkAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHssHM0nQj+hQ8pAzaqz02IuoGQVhlkz75Ypbdecgq8TLSQVyNPrlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n88RTcmaVAQljZZ80ZK7+3shopPUkCuzkLKFe9mbif143NeG1n3GZpAYlW3wUpoKYmMzOJwOukBkxsYQyxW1WwkZUUWZsSSVbgrd88ipp1areRbV2f1mp3+R1FOEETuEcPLiCOtxBA5rAQMIzvMKbo50X5935WIwWnHznGP7A+fwB8l+RGA==</latexit>

p0
<latexit sha1_base64="CgqjixuS4CpXSrTKlbYHbpJJW0w=">AAAB8nicbVDLSgMxFL1TX7W+qi7dBIvoqsxUQZdFNy4r2AdMh5JJM21oJhmSjFCGfoYbF4q49Wvc+Tdm2llo64HA4Zx7ybknTDjTxnW/ndLa+sbmVnm7srO7t39QPTzqaJkqQttEcql6IdaUM0HbhhlOe4miOA457YaTu9zvPlGlmRSPZprQIMYjwSJGsLGS34+xGYdRlszOB9WaW3fnQKvEK0gNCrQG1a/+UJI0psIQjrX2PTcxQYaVYYTTWaWfappgMsEj6lsqcEx1kM0jz9CZVYYokso+YdBc/b2R4VjraRzayTyiXvZy8T/PT010E2RMJKmhgiw+ilKOjET5/WjIFCWGTy3BRDGbFZExVpgY21LFluAtn7xKOo26d1lvPFzVmrdFHWU4gVO4AA+uoQn30II2EJDwDK/w5hjnxXl3PhajJafYOYY/cD5/AFa2kUk=</latexit>

p
<latexit sha1_base64="pE8dn1l4/serqPJduv2maw7+NSA=">AAAB8XicbVDLSgMxFL1TX7W+qi7dBIvgqsxUQZdFNy4r2Ae2Q8mkd9rQTGZIMkIZ+hduXCji1r9x59+YtrPQ1gOBwzn3knNPkAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHssHM0nQj+hQ8pAzaqz02IuoGQVhlkz75Ypbdecgq8TLSQVyNPrlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n88RTcmaVAQljZZ80ZK7+3shopPUkCuzkLKFe9mbif143NeG1n3GZpAYlW3wUpoKYmMzOJwOukBkxsYQyxW1WwkZUUWZsSSVbgrd88ipp1areRbV2f1mp3+R1FOEETuEcPLiCOtxBA5rAQMIzvMKbo50X5935WIwWnHznGP7A+fwB8l+RGA==</latexit>

p0
<latexit sha1_base64="CgqjixuS4CpXSrTKlbYHbpJJW0w=">AAAB8nicbVDLSgMxFL1TX7W+qi7dBIvoqsxUQZdFNy4r2AdMh5JJM21oJhmSjFCGfoYbF4q49Wvc+Tdm2llo64HA4Zx7ybknTDjTxnW/ndLa+sbmVnm7srO7t39QPTzqaJkqQttEcql6IdaUM0HbhhlOe4miOA457YaTu9zvPlGlmRSPZprQIMYjwSJGsLGS34+xGYdRlszOB9WaW3fnQKvEK0gNCrQG1a/+UJI0psIQjrX2PTcxQYaVYYTTWaWfappgMsEj6lsqcEx1kM0jz9CZVYYokso+YdBc/b2R4VjraRzayTyiXvZy8T/PT010E2RMJKmhgiw+ilKOjET5/WjIFCWGTy3BRDGbFZExVpgY21LFluAtn7xKOo26d1lvPFzVmrdFHWU4gVO4AA+uoQn30II2EJDwDK/w5hjnxXl3PhajJafYOYY/cD5/AFa2kUk=</latexit>

B
<latexit sha1_base64="rCx6YZKyFarkehd6/kmCVau7Ixc=">AAAB8nicbVDLSgMxFM3UV62vqks3wSK4KjNV0GWpG5cV7AOmQ8mkmTY0kwzJHaEM/Qw3LhRx69e482/MtLPQ1gOBwzn3knNPmAhuwHW/ndLG5tb2Tnm3srd/cHhUPT7pGpVqyjpUCaX7ITFMcMk6wEGwfqIZiUPBeuH0Lvd7T0wbruQjzBIWxGQsecQpASv5g5jAhBKRtebDas2tuwvgdeIVpIYKtIfVr8FI0TRmEqggxviem0CQEQ2cCjavDFLDEkKnZMx8SyWJmQmyReQ5vrDKCEdK2ycBL9TfGxmJjZnFoZ3MI5pVLxf/8/wUotsg4zJJgUm6/ChKBQaF8/vxiGtGQcwsIVRzmxXTCdGEgm2pYkvwVk9eJ91G3buqNx6ua81WUUcZnaFzdIk8dIOa6B61UQdRpNAzekVvDjgvzrvzsRwtOcXOKfoD5/MHcyGRXA==</latexit>

B
<latexit sha1_base64="rCx6YZKyFarkehd6/kmCVau7Ixc=">AAAB8nicbVDLSgMxFM3UV62vqks3wSK4KjNV0GWpG5cV7AOmQ8mkmTY0kwzJHaEM/Qw3LhRx69e482/MtLPQ1gOBwzn3knNPmAhuwHW/ndLG5tb2Tnm3srd/cHhUPT7pGpVqyjpUCaX7ITFMcMk6wEGwfqIZiUPBeuH0Lvd7T0wbruQjzBIWxGQsecQpASv5g5jAhBKRtebDas2tuwvgdeIVpIYKtIfVr8FI0TRmEqggxviem0CQEQ2cCjavDFLDEkKnZMx8SyWJmQmyReQ5vrDKCEdK2ycBL9TfGxmJjZnFoZ3MI5pVLxf/8/wUotsg4zJJgUm6/ChKBQaF8/vxiGtGQcwsIVRzmxXTCdGEgm2pYkvwVk9eJ91G3buqNx6ua81WUUcZnaFzdIk8dIOa6B61UQdRpNAzekVvDjgvzrvzsRwtOcXOKfoD5/MHcyGRXA==</latexit>

B
<latexit sha1_base64="rCx6YZKyFarkehd6/kmCVau7Ixc=">AAAB8nicbVDLSgMxFM3UV62vqks3wSK4KjNV0GWpG5cV7AOmQ8mkmTY0kwzJHaEM/Qw3LhRx69e482/MtLPQ1gOBwzn3knNPmAhuwHW/ndLG5tb2Tnm3srd/cHhUPT7pGpVqyjpUCaX7ITFMcMk6wEGwfqIZiUPBeuH0Lvd7T0wbruQjzBIWxGQsecQpASv5g5jAhBKRtebDas2tuwvgdeIVpIYKtIfVr8FI0TRmEqggxviem0CQEQ2cCjavDFLDEkKnZMx8SyWJmQmyReQ5vrDKCEdK2ycBL9TfGxmJjZnFoZ3MI5pVLxf/8/wUotsg4zJJgUm6/ChKBQaF8/vxiGtGQcwsIVRzmxXTCdGEgm2pYkvwVk9eJ91G3buqNx6ua81WUUcZnaFzdIk8dIOa6B61UQdRpNAzekVvDjgvzrvzsRwtOcXOKfoD5/MHcyGRXA==</latexit>

R
<latexit sha1_base64="HE8dhDNLhGJlVAgw6eEHnguJlo0=">AAAB8nicbVDLSgMxFL1TX7W+qi7dBIvgqsxUQZdFNy6r2AdMh5JJM21oJhmSjFCGfoYbF4q49Wvc+Tdm2llo64HA4Zx7ybknTDjTxnW/ndLa+sbmVnm7srO7t39QPTzqaJkqQttEcql6IdaUM0HbhhlOe4miOA457YaT29zvPlGlmRSPZprQIMYjwSJGsLGS34+xGRPMs4fZoFpz6+4caJV4BalBgdag+tUfSpLGVBjCsda+5yYmyLAyjHA6q/RTTRNMJnhEfUsFjqkOsnnkGTqzyhBFUtknDJqrvzcyHGs9jUM7mUfUy14u/uf5qYmug4yJJDVUkMVHUcqRkSi/Hw2ZosTwqSWYKGazIjLGChNjW6rYErzlk1dJp1H3LuqN+8ta86aoowwncArn4MEVNOEOWtAGAhKe4RXeHOO8OO/Ox2K05BQ7x/AHzucPi3GRbA==</latexit>

And more…
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Future with us
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And more…

 to shed 
some light

γ

What’s inside?

⇒
W(s, s′, q2)
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1
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Questions??


