
Two-hadron form-factors 
2+J ⟶ 2  Finite Volume effects
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Characterization of resonances

π π

π π

• Mass and width: well constrained 
experimental results of most of them. 

• Less constrained and challenging: 
elastic/transition form factors, glue 
content, etc. 

• To completely understand the nature of 
these states we would like to apply full 
QCD.

Cake Seminar - Jefferson Lab        2019-03-27
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Characterization of resonances

π π

π π

• Mass and width: well constrained 
experimental results of most of them. 

• Less constrained and challenging: 
elastic/transition form factors, glue 
content, etc. 

• To completely understand the nature of 
these states we would like to apply full 
QCD.

What if we only had it in a box?

Cake Seminar - Jefferson Lab        2019-03-27



Vector-meson electric form factors in a box

"3Cake Seminar - Jefferson Lab        2019-03-27

[Phys. Rev. D 91, 114501] by the HadSpec Collaboration.

h⇢(p0)|J µ(0)|⇢(p)i =
X

i

Cµ
i Gi(Q

2)

SU(3) point, m⇡ ⇠ 700 MeV, m⇢ ⇠ 1 GeV

(stable)
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Nuclear processes in a box

Cake Seminar - Jefferson Lab        2019-03-27

pp → d + e+ν̄e

[Phys. Rev. Lett. 119, 062002] by the NPLQCD Collaboration.

Aμ
I

pionless EFT
1S03S1

Unphysical mass: deeply bound states

B ⇠ 30 MeV
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University of 
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[arXiv:1812.10504]
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Outline

1. Watson’s theorem (Infinite Volume). 

2. Finite Volume effects.  

3. LQCD steps towards two-hadron form factors. 

4. Calculation of new geometrical function (G -function). 
✓ Pi = Pf  case. 
✓ Pi ≠ Pf  case: Triangle singularity. 

5. Outlook.
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k0, 2
<latexit sha1_base64="7eBSiKX6QDSBpZF/VRQwHMp4JIw=">AAAB63icbZDNSgMxFIXv1L9a/6ou3QSL6ELKTBF0WXTjsoLTFtqhZNJMG5pkhiQjlKGv4MaFIm59IXe+jZl2Ftp6IPBx7r3k3hMmnGnjut9OaW19Y3OrvF3Z2d3bP6geHrV1nCpCfRLzWHVDrClnkvqGGU67iaJYhJx2wsldXu88UaVZLB/NNKGBwCPJIkawya3J+WVjUK25dXcutApeATUo1BpUv/rDmKSCSkM41rrnuYkJMqwMI5zOKv1U0wSTCR7RnkWJBdVBNt91hs6sM0RRrOyTBs3d3xMZFlpPRWg7BTZjvVzLzf9qvdREN0HGZJIaKsnioyjlyMQoPxwNmaLE8KkFTBSzuyIyxgoTY+Op2BC85ZNXod2oe5YfrmrN2yKOMpzAKVyAB9fQhHtogQ8ExvAMr/DmCOfFeXc+Fq0lp5g5hj9yPn8ADKaNkg==</latexit><latexit sha1_base64="7eBSiKX6QDSBpZF/VRQwHMp4JIw=">AAAB63icbZDNSgMxFIXv1L9a/6ou3QSL6ELKTBF0WXTjsoLTFtqhZNJMG5pkhiQjlKGv4MaFIm59IXe+jZl2Ftp6IPBx7r3k3hMmnGnjut9OaW19Y3OrvF3Z2d3bP6geHrV1nCpCfRLzWHVDrClnkvqGGU67iaJYhJx2wsldXu88UaVZLB/NNKGBwCPJIkawya3J+WVjUK25dXcutApeATUo1BpUv/rDmKSCSkM41rrnuYkJMqwMI5zOKv1U0wSTCR7RnkWJBdVBNt91hs6sM0RRrOyTBs3d3xMZFlpPRWg7BTZjvVzLzf9qvdREN0HGZJIaKsnioyjlyMQoPxwNmaLE8KkFTBSzuyIyxgoTY+Op2BC85ZNXod2oe5YfrmrN2yKOMpzAKVyAB9fQhHtogQ8ExvAMr/DmCOfFeXc+Fq0lp5g5hj9yPn8ADKaNkg==</latexit><latexit sha1_base64="7eBSiKX6QDSBpZF/VRQwHMp4JIw=">AAAB63icbZDNSgMxFIXv1L9a/6ou3QSL6ELKTBF0WXTjsoLTFtqhZNJMG5pkhiQjlKGv4MaFIm59IXe+jZl2Ftp6IPBx7r3k3hMmnGnjut9OaW19Y3OrvF3Z2d3bP6geHrV1nCpCfRLzWHVDrClnkvqGGU67iaJYhJx2wsldXu88UaVZLB/NNKGBwCPJIkawya3J+WVjUK25dXcutApeATUo1BpUv/rDmKSCSkM41rrnuYkJMqwMI5zOKv1U0wSTCR7RnkWJBdVBNt91hs6sM0RRrOyTBs3d3xMZFlpPRWg7BTZjvVzLzf9qvdREN0HGZJIaKsnioyjlyMQoPxwNmaLE8KkFTBSzuyIyxgoTY+Op2BC85ZNXod2oe5YfrmrN2yKOMpzAKVyAB9fQhHtogQ8ExvAMr/DmCOfFeXc+Fq0lp5g5hj9yPn8ADKaNkg==</latexit><latexit sha1_base64="7eBSiKX6QDSBpZF/VRQwHMp4JIw=">AAAB63icbZDNSgMxFIXv1L9a/6ou3QSL6ELKTBF0WXTjsoLTFtqhZNJMG5pkhiQjlKGv4MaFIm59IXe+jZl2Ftp6IPBx7r3k3hMmnGnjut9OaW19Y3OrvF3Z2d3bP6geHrV1nCpCfRLzWHVDrClnkvqGGU67iaJYhJx2wsldXu88UaVZLB/NNKGBwCPJIkawya3J+WVjUK25dXcutApeATUo1BpUv/rDmKSCSkM41rrnuYkJMqwMI5zOKv1U0wSTCR7RnkWJBdVBNt91hs6sM0RRrOyTBs3d3xMZFlpPRWg7BTZjvVzLzf9qvdREN0HGZJIaKsnioyjlyMQoPxwNmaLE8KkFTBSzuyIyxgoTY+Op2BC85ZNXod2oe5YfrmrN2yKOMpzAKVyAB9fQhHtogQ8ExvAMr/DmCOfFeXc+Fq0lp5g5hj9yPn8ADKaNkg==</latexit>

Wdf;µ1···µn
<latexit sha1_base64="1ClvM+0xmPd5kSVxyfLfycDn8B8=">AAACEnicbVDNS8MwHE39nPOr6tFLcAh6Ga0ICl6GXjxOcB+wlpKm6RaWpCVJhVH6N3jxX/HiQRGvnrz535huPejmg8DLe78fyXthyqjSjvNtLS2vrK6t1zbqm1vbO7v23n5XJZnEpIMTlsh+iBRhVJCOppqRfioJ4iEjvXB8U/q9ByIVTcS9nqTE52goaEwx0kYK7FOPIz3CiOW9IshzT3IYxcWVx7PAhR6OEq1geRFFYDecpjMFXCRuRRqgQjuwv7wowRknQmOGlBq4Tqr9HElNMSNF3csUSREeoyEZGCoQJ8rPp5EKeGyUCMaJNEdoOFV/b+SIKzXhoZksA6h5rxT/8waZji/9nIo000Tg2UNxxqBOYNkPjKgkWLOJIQhLav4K8QhJhLVpsW5KcOcjL5LuWdM1/O680bqu6qiBQ3AEToALLkAL3II26AAMHsEzeAVv1pP1Yr1bH7PRJavaOQB/YH3+AJ8zngs=</latexit><latexit sha1_base64="1ClvM+0xmPd5kSVxyfLfycDn8B8=">AAACEnicbVDNS8MwHE39nPOr6tFLcAh6Ga0ICl6GXjxOcB+wlpKm6RaWpCVJhVH6N3jxX/HiQRGvnrz535huPejmg8DLe78fyXthyqjSjvNtLS2vrK6t1zbqm1vbO7v23n5XJZnEpIMTlsh+iBRhVJCOppqRfioJ4iEjvXB8U/q9ByIVTcS9nqTE52goaEwx0kYK7FOPIz3CiOW9IshzT3IYxcWVx7PAhR6OEq1geRFFYDecpjMFXCRuRRqgQjuwv7wowRknQmOGlBq4Tqr9HElNMSNF3csUSREeoyEZGCoQJ8rPp5EKeGyUCMaJNEdoOFV/b+SIKzXhoZksA6h5rxT/8waZji/9nIo000Tg2UNxxqBOYNkPjKgkWLOJIQhLav4K8QhJhLVpsW5KcOcjL5LuWdM1/O680bqu6qiBQ3AEToALLkAL3II26AAMHsEzeAVv1pP1Yr1bH7PRJavaOQB/YH3+AJ8zngs=</latexit><latexit sha1_base64="1ClvM+0xmPd5kSVxyfLfycDn8B8=">AAACEnicbVDNS8MwHE39nPOr6tFLcAh6Ga0ICl6GXjxOcB+wlpKm6RaWpCVJhVH6N3jxX/HiQRGvnrz535huPejmg8DLe78fyXthyqjSjvNtLS2vrK6t1zbqm1vbO7v23n5XJZnEpIMTlsh+iBRhVJCOppqRfioJ4iEjvXB8U/q9ByIVTcS9nqTE52goaEwx0kYK7FOPIz3CiOW9IshzT3IYxcWVx7PAhR6OEq1geRFFYDecpjMFXCRuRRqgQjuwv7wowRknQmOGlBq4Tqr9HElNMSNF3csUSREeoyEZGCoQJ8rPp5EKeGyUCMaJNEdoOFV/b+SIKzXhoZksA6h5rxT/8waZji/9nIo000Tg2UNxxqBOYNkPjKgkWLOJIQhLav4K8QhJhLVpsW5KcOcjL5LuWdM1/O680bqu6qiBQ3AEToALLkAL3II26AAMHsEzeAVv1pP1Yr1bH7PRJavaOQB/YH3+AJ8zngs=</latexit><latexit sha1_base64="1ClvM+0xmPd5kSVxyfLfycDn8B8=">AAACEnicbVDNS8MwHE39nPOr6tFLcAh6Ga0ICl6GXjxOcB+wlpKm6RaWpCVJhVH6N3jxX/HiQRGvnrz535huPejmg8DLe78fyXthyqjSjvNtLS2vrK6t1zbqm1vbO7v23n5XJZnEpIMTlsh+iBRhVJCOppqRfioJ4iEjvXB8U/q9ByIVTcS9nqTE52goaEwx0kYK7FOPIz3CiOW9IshzT3IYxcWVx7PAhR6OEq1geRFFYDecpjMFXCRuRRqgQjuwv7wowRknQmOGlBq4Tqr9HElNMSNF3csUSREeoyEZGCoQJ8rPp5EKeGyUCMaJNEdoOFV/b+SIKzXhoZksA6h5rxT/8waZji/9nIo000Tg2UNxxqBOYNkPjKgkWLOJIQhLav4K8QhJhLVpsW5KcOcjL5LuWdM1/O680bqu6qiBQ3AEToALLkAL3II26AAMHsEzeAVv1pP1Yr1bH7PRJavaOQB/YH3+AJ8zngs=</latexit>

Wµ1···µn =
<latexit sha1_base64="O+VPcKNloVCQDCIgNWfLVymBfww=">AAACCnicbVDLSsNAFJ34rPUVdelmtAiuSiKCboSiG5cV7AOaECaTSTt0MhNmJkIJWbvxV9y4UMStX+DOv3HSZqGtBwbOnHMv994Tpowq7Tjf1tLyyuraem2jvrm1vbNr7+13lcgkJh0smJD9ECnCKCcdTTUj/VQSlISM9MLxTen3HohUVPB7PUmJn6AhpzHFSBspsI+8BOkRRizvFUHuJVngQg9HQitYfnhxFdgNp+lMAReJW5EGqNAO7C8vEjhLCNeYIaUGrpNqP0dSU8xIUfcyRVKEx2hIBoZylBDl59NTCnhilAjGQprHNZyqvztylCg1SUJTWS6u5r1S/M8bZDq+9HPK00wTjmeD4oxBLWCZC4yoJFiziSEIS2p2hXiEJMLapFc3IbjzJy+S7lnTNfzuvNG6ruKogUNwDE6BCy5AC9yCNugADB7BM3gFb9aT9WK9Wx+z0iWr6jkAf2B9/gBODpqg</latexit><latexit sha1_base64="O+VPcKNloVCQDCIgNWfLVymBfww=">AAACCnicbVDLSsNAFJ34rPUVdelmtAiuSiKCboSiG5cV7AOaECaTSTt0MhNmJkIJWbvxV9y4UMStX+DOv3HSZqGtBwbOnHMv994Tpowq7Tjf1tLyyuraem2jvrm1vbNr7+13lcgkJh0smJD9ECnCKCcdTTUj/VQSlISM9MLxTen3HohUVPB7PUmJn6AhpzHFSBspsI+8BOkRRizvFUHuJVngQg9HQitYfnhxFdgNp+lMAReJW5EGqNAO7C8vEjhLCNeYIaUGrpNqP0dSU8xIUfcyRVKEx2hIBoZylBDl59NTCnhilAjGQprHNZyqvztylCg1SUJTWS6u5r1S/M8bZDq+9HPK00wTjmeD4oxBLWCZC4yoJFiziSEIS2p2hXiEJMLapFc3IbjzJy+S7lnTNfzuvNG6ruKogUNwDE6BCy5AC9yCNugADB7BM3gFb9aT9WK9Wx+z0iWr6jkAf2B9/gBODpqg</latexit><latexit sha1_base64="O+VPcKNloVCQDCIgNWfLVymBfww=">AAACCnicbVDLSsNAFJ34rPUVdelmtAiuSiKCboSiG5cV7AOaECaTSTt0MhNmJkIJWbvxV9y4UMStX+DOv3HSZqGtBwbOnHMv994Tpowq7Tjf1tLyyuraem2jvrm1vbNr7+13lcgkJh0smJD9ECnCKCcdTTUj/VQSlISM9MLxTen3HohUVPB7PUmJn6AhpzHFSBspsI+8BOkRRizvFUHuJVngQg9HQitYfnhxFdgNp+lMAReJW5EGqNAO7C8vEjhLCNeYIaUGrpNqP0dSU8xIUfcyRVKEx2hIBoZylBDl59NTCnhilAjGQprHNZyqvztylCg1SUJTWS6u5r1S/M8bZDq+9HPK00wTjmeD4oxBLWCZC4yoJFiziSEIS2p2hXiEJMLapFc3IbjzJy+S7lnTNfzuvNG6ruKogUNwDE6BCy5AC9yCNugADB7BM3gFb9aT9WK9Wx+z0iWr6jkAf2B9/gBODpqg</latexit><latexit sha1_base64="O+VPcKNloVCQDCIgNWfLVymBfww=">AAACCnicbVDLSsNAFJ34rPUVdelmtAiuSiKCboSiG5cV7AOaECaTSTt0MhNmJkIJWbvxV9y4UMStX+DOv3HSZqGtBwbOnHMv994Tpowq7Tjf1tLyyuraem2jvrm1vbNr7+13lcgkJh0smJD9ECnCKCcdTTUj/VQSlISM9MLxTen3HohUVPB7PUmJn6AhpzHFSBspsI+8BOkRRizvFUHuJVngQg9HQitYfnhxFdgNp+lMAReJW5EGqNAO7C8vEjhLCNeYIaUGrpNqP0dSU8xIUfcyRVKEx2hIBoZylBDl59NTCnhilAjGQprHNZyqvztylCg1SUJTWS6u5r1S/M8bZDq+9HPK00wTjmeD4oxBLWCZC4yoJFiziSEIS2p2hXiEJMLapFc3IbjzJy+S7lnTNfzuvNG6ruKogUNwDE6BCy5AC9yCNugADB7BM3gFb9aT9WK9Wx+z0iWr6jkAf2B9/gBODpqg</latexit>
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=
[Phys. Rev. D 91, 034501] by Briceño, Hansen, Walker-Loud.
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(b)

(c)

(d)
<latexit sha1_base64="SZk5LnPonUPohVbP2eUGsVQzThc=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tFqJeSiKDHohePFe0HtKFsNpt26WYTdidCKf0JXjwo4tVf5M1/47bNQVtfWHh4Z4adeYNUCoOu++0U1tY3NreK26Wd3b39g/LhUcskmWa8yRKZ6E5ADZdC8SYKlLyTak7jQPJ2MLqd1dtPXBuRqEccp9yP6UCJSDCK1nqohuf9csWtuXORVfByqECuRr/81QsTlsVcIZPUmK7npuhPqEbBJJ+WepnhKWUjOuBdi4rG3PiT+apTcmadkESJtk8hmbu/JyY0NmYcB7Yzpjg0y7WZ+V+tm2F07U+ESjPkii0+ijJJMCGzu0koNGcoxxYo08LuStiQasrQplOyIXjLJ69C66LmWb6/rNRv8jiKcAKnUAUPrqAOd9CAJjAYwDO8wpsjnRfn3flYtBacfOYY/sj5/AGNPI1N</latexit><latexit sha1_base64="SZk5LnPonUPohVbP2eUGsVQzThc=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tFqJeSiKDHohePFe0HtKFsNpt26WYTdidCKf0JXjwo4tVf5M1/47bNQVtfWHh4Z4adeYNUCoOu++0U1tY3NreK26Wd3b39g/LhUcskmWa8yRKZ6E5ADZdC8SYKlLyTak7jQPJ2MLqd1dtPXBuRqEccp9yP6UCJSDCK1nqohuf9csWtuXORVfByqECuRr/81QsTlsVcIZPUmK7npuhPqEbBJJ+WepnhKWUjOuBdi4rG3PiT+apTcmadkESJtk8hmbu/JyY0NmYcB7Yzpjg0y7WZ+V+tm2F07U+ESjPkii0+ijJJMCGzu0koNGcoxxYo08LuStiQasrQplOyIXjLJ69C66LmWb6/rNRv8jiKcAKnUAUPrqAOd9CAJjAYwDO8wpsjnRfn3flYtBacfOYY/sj5/AGNPI1N</latexit><latexit sha1_base64="SZk5LnPonUPohVbP2eUGsVQzThc=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tFqJeSiKDHohePFe0HtKFsNpt26WYTdidCKf0JXjwo4tVf5M1/47bNQVtfWHh4Z4adeYNUCoOu++0U1tY3NreK26Wd3b39g/LhUcskmWa8yRKZ6E5ADZdC8SYKlLyTak7jQPJ2MLqd1dtPXBuRqEccp9yP6UCJSDCK1nqohuf9csWtuXORVfByqECuRr/81QsTlsVcIZPUmK7npuhPqEbBJJ+WepnhKWUjOuBdi4rG3PiT+apTcmadkESJtk8hmbu/JyY0NmYcB7Yzpjg0y7WZ+V+tm2F07U+ESjPkii0+ijJJMCGzu0koNGcoxxYo08LuStiQasrQplOyIXjLJ69C66LmWb6/rNRv8jiKcAKnUAUPrqAOd9CAJjAYwDO8wpsjnRfn3flYtBacfOYY/sj5/AGNPI1N</latexit><latexit sha1_base64="SZk5LnPonUPohVbP2eUGsVQzThc=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tFqJeSiKDHohePFe0HtKFsNpt26WYTdidCKf0JXjwo4tVf5M1/47bNQVtfWHh4Z4adeYNUCoOu++0U1tY3NreK26Wd3b39g/LhUcskmWa8yRKZ6E5ADZdC8SYKlLyTak7jQPJ2MLqd1dtPXBuRqEccp9yP6UCJSDCK1nqohuf9csWtuXORVfByqECuRr/81QsTlsVcIZPUmK7npuhPqEbBJJ+WepnhKWUjOuBdi4rG3PiT+apTcmadkESJtk8hmbu/JyY0NmYcB7Yzpjg0y7WZ+V+tm2F07U+ESjPkii0+ijJJMCGzu0koNGcoxxYo08LuStiQasrQplOyIXjLJ69C66LmWb6/rNRv8jiKcAKnUAUPrqAOd9CAJjAYwDO8wpsjnRfn3flYtBacfOYY/sj5/AGNPI1N</latexit>

Pf � k0, 1
<latexit sha1_base64="bbKapyHJbTA8G7tcEzkpDH2CH/U=">AAAB73icbZBNS8NAEIYnftb6VfXoZbGIHrQkIuix6MVjBfsBbSib7aZdutnE3YlQQv+EFw+KePXvePPfuG1z0NYXFh7emWFn3iCRwqDrfjtLyyura+uFjeLm1vbObmlvv2HiVDNeZ7GMdSughkuheB0FSt5KNKdRIHkzGN5O6s0nro2I1QOOEu5HtK9EKBhFa7Vq3fB8eHLmdUtlt+JORRbBy6EMuWrd0lenF7M04gqZpMa0PTdBP6MaBZN8XOykhieUDWmfty0qGnHjZ9N9x+TYOj0Sxto+hWTq/p7IaGTMKApsZ0RxYOZrE/O/WjvF8NrPhEpS5IrNPgpTSTAmk+NJT2jOUI4sUKaF3ZWwAdWUoY2oaEPw5k9ehMZFxbN8f1mu3uRxFOAQjuAUPLiCKtxBDerAQMIzvMKb8+i8OO/Ox6x1yclnDuCPnM8fjhiO+w==</latexit><latexit sha1_base64="bbKapyHJbTA8G7tcEzkpDH2CH/U=">AAAB73icbZBNS8NAEIYnftb6VfXoZbGIHrQkIuix6MVjBfsBbSib7aZdutnE3YlQQv+EFw+KePXvePPfuG1z0NYXFh7emWFn3iCRwqDrfjtLyyura+uFjeLm1vbObmlvv2HiVDNeZ7GMdSughkuheB0FSt5KNKdRIHkzGN5O6s0nro2I1QOOEu5HtK9EKBhFa7Vq3fB8eHLmdUtlt+JORRbBy6EMuWrd0lenF7M04gqZpMa0PTdBP6MaBZN8XOykhieUDWmfty0qGnHjZ9N9x+TYOj0Sxto+hWTq/p7IaGTMKApsZ0RxYOZrE/O/WjvF8NrPhEpS5IrNPgpTSTAmk+NJT2jOUI4sUKaF3ZWwAdWUoY2oaEPw5k9ehMZFxbN8f1mu3uRxFOAQjuAUPLiCKtxBDerAQMIzvMKb8+i8OO/Ox6x1yclnDuCPnM8fjhiO+w==</latexit><latexit sha1_base64="bbKapyHJbTA8G7tcEzkpDH2CH/U=">AAAB73icbZBNS8NAEIYnftb6VfXoZbGIHrQkIuix6MVjBfsBbSib7aZdutnE3YlQQv+EFw+KePXvePPfuG1z0NYXFh7emWFn3iCRwqDrfjtLyyura+uFjeLm1vbObmlvv2HiVDNeZ7GMdSughkuheB0FSt5KNKdRIHkzGN5O6s0nro2I1QOOEu5HtK9EKBhFa7Vq3fB8eHLmdUtlt+JORRbBy6EMuWrd0lenF7M04gqZpMa0PTdBP6MaBZN8XOykhieUDWmfty0qGnHjZ9N9x+TYOj0Sxto+hWTq/p7IaGTMKApsZ0RxYOZrE/O/WjvF8NrPhEpS5IrNPgpTSTAmk+NJT2jOUI4sUKaF3ZWwAdWUoY2oaEPw5k9ehMZFxbN8f1mu3uRxFOAQjuAUPLiCKtxBDerAQMIzvMKb8+i8OO/Ox6x1yclnDuCPnM8fjhiO+w==</latexit><latexit sha1_base64="bbKapyHJbTA8G7tcEzkpDH2CH/U=">AAAB73icbZBNS8NAEIYnftb6VfXoZbGIHrQkIuix6MVjBfsBbSib7aZdutnE3YlQQv+EFw+KePXvePPfuG1z0NYXFh7emWFn3iCRwqDrfjtLyyura+uFjeLm1vbObmlvv2HiVDNeZ7GMdSughkuheB0FSt5KNKdRIHkzGN5O6s0nro2I1QOOEu5HtK9EKBhFa7Vq3fB8eHLmdUtlt+JORRbBy6EMuWrd0lenF7M04gqZpMa0PTdBP6MaBZN8XOykhieUDWmfty0qGnHjZ9N9x+TYOj0Sxto+hWTq/p7IaGTMKApsZ0RxYOZrE/O/WjvF8NrPhEpS5IrNPgpTSTAmk+NJT2jOUI4sUKaF3ZWwAdWUoY2oaEPw5k9ehMZFxbN8f1mu3uRxFOAQjuAUPLiCKtxBDerAQMIzvMKb8+i8OO/Ox6x1yclnDuCPnM8fjhiO+w==</latexit>

Pi � k, 1
<latexit sha1_base64="AmzLQuH8idzpz8DUH8bp48f9vPI=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8KAlEUGPRS8eK1hbaEPZbCftks0m7G6EEvojvHhQxKu/x5v/xm2bg7a+sPDwzgw78wap4Nq47rdTWlldW98ob1a2tnd296r7B486yRTDFktEojoB1Si4xJbhRmAnVUjjQGA7iG6n9fYTKs0T+WDGKfoxHUoeckaNtdrNPj+Pzrx+tebW3ZnIMngF1KBQs1/96g0SlsUoDRNU667npsbPqTKcCZxUepnGlLKIDrFrUdIYtZ/P1p2QE+sMSJgo+6QhM/f3RE5jrcdxYDtjakZ6sTY1/6t1MxNe+zmXaWZQsvlHYSaIScj0djLgCpkRYwuUKW53JWxEFWXGJlSxIXiLJy/D40Xds3x/WWvcFHGU4QiO4RQ8uIIG3EETWsAggmd4hTcndV6cd+dj3lpyiplD+CPn8wcwqY7N</latexit><latexit sha1_base64="AmzLQuH8idzpz8DUH8bp48f9vPI=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8KAlEUGPRS8eK1hbaEPZbCftks0m7G6EEvojvHhQxKu/x5v/xm2bg7a+sPDwzgw78wap4Nq47rdTWlldW98ob1a2tnd296r7B486yRTDFktEojoB1Si4xJbhRmAnVUjjQGA7iG6n9fYTKs0T+WDGKfoxHUoeckaNtdrNPj+Pzrx+tebW3ZnIMngF1KBQs1/96g0SlsUoDRNU667npsbPqTKcCZxUepnGlLKIDrFrUdIYtZ/P1p2QE+sMSJgo+6QhM/f3RE5jrcdxYDtjakZ6sTY1/6t1MxNe+zmXaWZQsvlHYSaIScj0djLgCpkRYwuUKW53JWxEFWXGJlSxIXiLJy/D40Xds3x/WWvcFHGU4QiO4RQ8uIIG3EETWsAggmd4hTcndV6cd+dj3lpyiplD+CPn8wcwqY7N</latexit><latexit sha1_base64="AmzLQuH8idzpz8DUH8bp48f9vPI=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8KAlEUGPRS8eK1hbaEPZbCftks0m7G6EEvojvHhQxKu/x5v/xm2bg7a+sPDwzgw78wap4Nq47rdTWlldW98ob1a2tnd296r7B486yRTDFktEojoB1Si4xJbhRmAnVUjjQGA7iG6n9fYTKs0T+WDGKfoxHUoeckaNtdrNPj+Pzrx+tebW3ZnIMngF1KBQs1/96g0SlsUoDRNU667npsbPqTKcCZxUepnGlLKIDrFrUdIYtZ/P1p2QE+sMSJgo+6QhM/f3RE5jrcdxYDtjakZ6sTY1/6t1MxNe+zmXaWZQsvlHYSaIScj0djLgCpkRYwuUKW53JWxEFWXGJlSxIXiLJy/D40Xds3x/WWvcFHGU4QiO4RQ8uIIG3EETWsAggmd4hTcndV6cd+dj3lpyiplD+CPn8wcwqY7N</latexit><latexit sha1_base64="AmzLQuH8idzpz8DUH8bp48f9vPI=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8KAlEUGPRS8eK1hbaEPZbCftks0m7G6EEvojvHhQxKu/x5v/xm2bg7a+sPDwzgw78wap4Nq47rdTWlldW98ob1a2tnd296r7B486yRTDFktEojoB1Si4xJbhRmAnVUjjQGA7iG6n9fYTKs0T+WDGKfoxHUoeckaNtdrNPj+Pzrx+tebW3ZnIMngF1KBQs1/96g0SlsUoDRNU667npsbPqTKcCZxUepnGlLKIDrFrUdIYtZ/P1p2QE+sMSJgo+6QhM/f3RE5jrcdxYDtjakZ6sTY1/6t1MxNe+zmXaWZQsvlHYSaIScj0djLgCpkRYwuUKW53JWxEFWXGJlSxIXiLJy/D40Xds3x/WWvcFHGU4QiO4RQ8uIIG3EETWsAggmd4hTcndV6cd+dj3lpyiplD+CPn8wcwqY7N</latexit>

k0, 2
<latexit sha1_base64="7eBSiKX6QDSBpZF/VRQwHMp4JIw=">AAAB63icbZDNSgMxFIXv1L9a/6ou3QSL6ELKTBF0WXTjsoLTFtqhZNJMG5pkhiQjlKGv4MaFIm59IXe+jZl2Ftp6IPBx7r3k3hMmnGnjut9OaW19Y3OrvF3Z2d3bP6geHrV1nCpCfRLzWHVDrClnkvqGGU67iaJYhJx2wsldXu88UaVZLB/NNKGBwCPJIkawya3J+WVjUK25dXcutApeATUo1BpUv/rDmKSCSkM41rrnuYkJMqwMI5zOKv1U0wSTCR7RnkWJBdVBNt91hs6sM0RRrOyTBs3d3xMZFlpPRWg7BTZjvVzLzf9qvdREN0HGZJIaKsnioyjlyMQoPxwNmaLE8KkFTBSzuyIyxgoTY+Op2BC85ZNXod2oe5YfrmrN2yKOMpzAKVyAB9fQhHtogQ8ExvAMr/DmCOfFeXc+Fq0lp5g5hj9yPn8ADKaNkg==</latexit><latexit sha1_base64="7eBSiKX6QDSBpZF/VRQwHMp4JIw=">AAAB63icbZDNSgMxFIXv1L9a/6ou3QSL6ELKTBF0WXTjsoLTFtqhZNJMG5pkhiQjlKGv4MaFIm59IXe+jZl2Ftp6IPBx7r3k3hMmnGnjut9OaW19Y3OrvF3Z2d3bP6geHrV1nCpCfRLzWHVDrClnkvqGGU67iaJYhJx2wsldXu88UaVZLB/NNKGBwCPJIkawya3J+WVjUK25dXcutApeATUo1BpUv/rDmKSCSkM41rrnuYkJMqwMI5zOKv1U0wSTCR7RnkWJBdVBNt91hs6sM0RRrOyTBs3d3xMZFlpPRWg7BTZjvVzLzf9qvdREN0HGZJIaKsnioyjlyMQoPxwNmaLE8KkFTBSzuyIyxgoTY+Op2BC85ZNXod2oe5YfrmrN2yKOMpzAKVyAB9fQhHtogQ8ExvAMr/DmCOfFeXc+Fq0lp5g5hj9yPn8ADKaNkg==</latexit><latexit sha1_base64="7eBSiKX6QDSBpZF/VRQwHMp4JIw=">AAAB63icbZDNSgMxFIXv1L9a/6ou3QSL6ELKTBF0WXTjsoLTFtqhZNJMG5pkhiQjlKGv4MaFIm59IXe+jZl2Ftp6IPBx7r3k3hMmnGnjut9OaW19Y3OrvF3Z2d3bP6geHrV1nCpCfRLzWHVDrClnkvqGGU67iaJYhJx2wsldXu88UaVZLB/NNKGBwCPJIkawya3J+WVjUK25dXcutApeATUo1BpUv/rDmKSCSkM41rrnuYkJMqwMI5zOKv1U0wSTCR7RnkWJBdVBNt91hs6sM0RRrOyTBs3d3xMZFlpPRWg7BTZjvVzLzf9qvdREN0HGZJIaKsnioyjlyMQoPxwNmaLE8KkFTBSzuyIyxgoTY+Op2BC85ZNXod2oe5YfrmrN2yKOMpzAKVyAB9fQhHtogQ8ExvAMr/DmCOfFeXc+Fq0lp5g5hj9yPn8ADKaNkg==</latexit><latexit sha1_base64="7eBSiKX6QDSBpZF/VRQwHMp4JIw=">AAAB63icbZDNSgMxFIXv1L9a/6ou3QSL6ELKTBF0WXTjsoLTFtqhZNJMG5pkhiQjlKGv4MaFIm59IXe+jZl2Ftp6IPBx7r3k3hMmnGnjut9OaW19Y3OrvF3Z2d3bP6geHrV1nCpCfRLzWHVDrClnkvqGGU67iaJYhJx2wsldXu88UaVZLB/NNKGBwCPJIkawya3J+WVjUK25dXcutApeATUo1BpUv/rDmKSCSkM41rrnuYkJMqwMI5zOKv1U0wSTCR7RnkWJBdVBNt91hs6sM0RRrOyTBs3d3xMZFlpPRWg7BTZjvVzLzf9qvdREN0HGZJIaKsnioyjlyMQoPxwNmaLE8KkFTBSzuyIyxgoTY+Op2BC85ZNXod2oe5YfrmrN2yKOMpzAKVyAB9fQhHtogQ8ExvAMr/DmCOfFeXc+Fq0lp5g5hj9yPn8ADKaNkg==</latexit>

Wdf;µ1···µn
<latexit sha1_base64="1ClvM+0xmPd5kSVxyfLfycDn8B8=">AAACEnicbVDNS8MwHE39nPOr6tFLcAh6Ga0ICl6GXjxOcB+wlpKm6RaWpCVJhVH6N3jxX/HiQRGvnrz535huPejmg8DLe78fyXthyqjSjvNtLS2vrK6t1zbqm1vbO7v23n5XJZnEpIMTlsh+iBRhVJCOppqRfioJ4iEjvXB8U/q9ByIVTcS9nqTE52goaEwx0kYK7FOPIz3CiOW9IshzT3IYxcWVx7PAhR6OEq1geRFFYDecpjMFXCRuRRqgQjuwv7wowRknQmOGlBq4Tqr9HElNMSNF3csUSREeoyEZGCoQJ8rPp5EKeGyUCMaJNEdoOFV/b+SIKzXhoZksA6h5rxT/8waZji/9nIo000Tg2UNxxqBOYNkPjKgkWLOJIQhLav4K8QhJhLVpsW5KcOcjL5LuWdM1/O680bqu6qiBQ3AEToALLkAL3II26AAMHsEzeAVv1pP1Yr1bH7PRJavaOQB/YH3+AJ8zngs=</latexit><latexit sha1_base64="1ClvM+0xmPd5kSVxyfLfycDn8B8=">AAACEnicbVDNS8MwHE39nPOr6tFLcAh6Ga0ICl6GXjxOcB+wlpKm6RaWpCVJhVH6N3jxX/HiQRGvnrz535huPejmg8DLe78fyXthyqjSjvNtLS2vrK6t1zbqm1vbO7v23n5XJZnEpIMTlsh+iBRhVJCOppqRfioJ4iEjvXB8U/q9ByIVTcS9nqTE52goaEwx0kYK7FOPIz3CiOW9IshzT3IYxcWVx7PAhR6OEq1geRFFYDecpjMFXCRuRRqgQjuwv7wowRknQmOGlBq4Tqr9HElNMSNF3csUSREeoyEZGCoQJ8rPp5EKeGyUCMaJNEdoOFV/b+SIKzXhoZksA6h5rxT/8waZji/9nIo000Tg2UNxxqBOYNkPjKgkWLOJIQhLav4K8QhJhLVpsW5KcOcjL5LuWdM1/O680bqu6qiBQ3AEToALLkAL3II26AAMHsEzeAVv1pP1Yr1bH7PRJavaOQB/YH3+AJ8zngs=</latexit><latexit sha1_base64="1ClvM+0xmPd5kSVxyfLfycDn8B8=">AAACEnicbVDNS8MwHE39nPOr6tFLcAh6Ga0ICl6GXjxOcB+wlpKm6RaWpCVJhVH6N3jxX/HiQRGvnrz535huPejmg8DLe78fyXthyqjSjvNtLS2vrK6t1zbqm1vbO7v23n5XJZnEpIMTlsh+iBRhVJCOppqRfioJ4iEjvXB8U/q9ByIVTcS9nqTE52goaEwx0kYK7FOPIz3CiOW9IshzT3IYxcWVx7PAhR6OEq1geRFFYDecpjMFXCRuRRqgQjuwv7wowRknQmOGlBq4Tqr9HElNMSNF3csUSREeoyEZGCoQJ8rPp5EKeGyUCMaJNEdoOFV/b+SIKzXhoZksA6h5rxT/8waZji/9nIo000Tg2UNxxqBOYNkPjKgkWLOJIQhLav4K8QhJhLVpsW5KcOcjL5LuWdM1/O680bqu6qiBQ3AEToALLkAL3II26AAMHsEzeAVv1pP1Yr1bH7PRJavaOQB/YH3+AJ8zngs=</latexit><latexit sha1_base64="1ClvM+0xmPd5kSVxyfLfycDn8B8=">AAACEnicbVDNS8MwHE39nPOr6tFLcAh6Ga0ICl6GXjxOcB+wlpKm6RaWpCVJhVH6N3jxX/HiQRGvnrz535huPejmg8DLe78fyXthyqjSjvNtLS2vrK6t1zbqm1vbO7v23n5XJZnEpIMTlsh+iBRhVJCOppqRfioJ4iEjvXB8U/q9ByIVTcS9nqTE52goaEwx0kYK7FOPIz3CiOW9IshzT3IYxcWVx7PAhR6OEq1geRFFYDecpjMFXCRuRRqgQjuwv7wowRknQmOGlBq4Tqr9HElNMSNF3csUSREeoyEZGCoQJ8rPp5EKeGyUCMaJNEdoOFV/b+SIKzXhoZksA6h5rxT/8waZji/9nIo000Tg2UNxxqBOYNkPjKgkWLOJIQhLav4K8QhJhLVpsW5KcOcjL5LuWdM1/O680bqu6qiBQ3AEToALLkAL3II26AAMHsEzeAVv1pP1Yr1bH7PRJavaOQB/YH3+AJ8zngs=</latexit>

Wµ1···µn =
<latexit sha1_base64="O+VPcKNloVCQDCIgNWfLVymBfww=">AAACCnicbVDLSsNAFJ34rPUVdelmtAiuSiKCboSiG5cV7AOaECaTSTt0MhNmJkIJWbvxV9y4UMStX+DOv3HSZqGtBwbOnHMv994Tpowq7Tjf1tLyyuraem2jvrm1vbNr7+13lcgkJh0smJD9ECnCKCcdTTUj/VQSlISM9MLxTen3HohUVPB7PUmJn6AhpzHFSBspsI+8BOkRRizvFUHuJVngQg9HQitYfnhxFdgNp+lMAReJW5EGqNAO7C8vEjhLCNeYIaUGrpNqP0dSU8xIUfcyRVKEx2hIBoZylBDl59NTCnhilAjGQprHNZyqvztylCg1SUJTWS6u5r1S/M8bZDq+9HPK00wTjmeD4oxBLWCZC4yoJFiziSEIS2p2hXiEJMLapFc3IbjzJy+S7lnTNfzuvNG6ruKogUNwDE6BCy5AC9yCNugADB7BM3gFb9aT9WK9Wx+z0iWr6jkAf2B9/gBODpqg</latexit><latexit sha1_base64="O+VPcKNloVCQDCIgNWfLVymBfww=">AAACCnicbVDLSsNAFJ34rPUVdelmtAiuSiKCboSiG5cV7AOaECaTSTt0MhNmJkIJWbvxV9y4UMStX+DOv3HSZqGtBwbOnHMv994Tpowq7Tjf1tLyyuraem2jvrm1vbNr7+13lcgkJh0smJD9ECnCKCcdTTUj/VQSlISM9MLxTen3HohUVPB7PUmJn6AhpzHFSBspsI+8BOkRRizvFUHuJVngQg9HQitYfnhxFdgNp+lMAReJW5EGqNAO7C8vEjhLCNeYIaUGrpNqP0dSU8xIUfcyRVKEx2hIBoZylBDl59NTCnhilAjGQprHNZyqvztylCg1SUJTWS6u5r1S/M8bZDq+9HPK00wTjmeD4oxBLWCZC4yoJFiziSEIS2p2hXiEJMLapFc3IbjzJy+S7lnTNfzuvNG6ruKogUNwDE6BCy5AC9yCNugADB7BM3gFb9aT9WK9Wx+z0iWr6jkAf2B9/gBODpqg</latexit><latexit sha1_base64="O+VPcKNloVCQDCIgNWfLVymBfww=">AAACCnicbVDLSsNAFJ34rPUVdelmtAiuSiKCboSiG5cV7AOaECaTSTt0MhNmJkIJWbvxV9y4UMStX+DOv3HSZqGtBwbOnHMv994Tpowq7Tjf1tLyyuraem2jvrm1vbNr7+13lcgkJh0smJD9ECnCKCcdTTUj/VQSlISM9MLxTen3HohUVPB7PUmJn6AhpzHFSBspsI+8BOkRRizvFUHuJVngQg9HQitYfnhxFdgNp+lMAReJW5EGqNAO7C8vEjhLCNeYIaUGrpNqP0dSU8xIUfcyRVKEx2hIBoZylBDl59NTCnhilAjGQprHNZyqvztylCg1SUJTWS6u5r1S/M8bZDq+9HPK00wTjmeD4oxBLWCZC4yoJFiziSEIS2p2hXiEJMLapFc3IbjzJy+S7lnTNfzuvNG6ruKogUNwDE6BCy5AC9yCNugADB7BM3gFb9aT9WK9Wx+z0iWr6jkAf2B9/gBODpqg</latexit><latexit sha1_base64="O+VPcKNloVCQDCIgNWfLVymBfww=">AAACCnicbVDLSsNAFJ34rPUVdelmtAiuSiKCboSiG5cV7AOaECaTSTt0MhNmJkIJWbvxV9y4UMStX+DOv3HSZqGtBwbOnHMv994Tpowq7Tjf1tLyyuraem2jvrm1vbNr7+13lcgkJh0smJD9ECnCKCcdTTUj/VQSlISM9MLxTen3HohUVPB7PUmJn6AhpzHFSBspsI+8BOkRRizvFUHuJVngQg9HQitYfnhxFdgNp+lMAReJW5EGqNAO7C8vEjhLCNeYIaUGrpNqP0dSU8xIUfcyRVKEx2hIBoZylBDl59NTCnhilAjGQprHNZyqvztylCg1SUJTWS6u5r1S/M8bZDq+9HPK00wTjmeD4oxBLWCZC4yoJFiziSEIS2p2hXiEJMLapFc3IbjzJy+S7lnTNfzuvNG6ruKogUNwDE6BCy5AC9yCNugADB7BM3gFb9aT9WK9Wx+z0iWr6jkAf2B9/gBODpqg</latexit>

Infinite Volume Transition 2+J ⟶ 2:
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Gµ1···µn(Pf , Pi, L) = V �

k, 2
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(b)

(c)

(d)
<latexit sha1_base64="SZk5LnPonUPohVbP2eUGsVQzThc=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tFqJeSiKDHohePFe0HtKFsNpt26WYTdidCKf0JXjwo4tVf5M1/47bNQVtfWHh4Z4adeYNUCoOu++0U1tY3NreK26Wd3b39g/LhUcskmWa8yRKZ6E5ADZdC8SYKlLyTak7jQPJ2MLqd1dtPXBuRqEccp9yP6UCJSDCK1nqohuf9csWtuXORVfByqECuRr/81QsTlsVcIZPUmK7npuhPqEbBJJ+WepnhKWUjOuBdi4rG3PiT+apTcmadkESJtk8hmbu/JyY0NmYcB7Yzpjg0y7WZ+V+tm2F07U+ESjPkii0+ijJJMCGzu0koNGcoxxYo08LuStiQasrQplOyIXjLJ69C66LmWb6/rNRv8jiKcAKnUAUPrqAOd9CAJjAYwDO8wpsjnRfn3flYtBacfOYY/sj5/AGNPI1N</latexit><latexit sha1_base64="SZk5LnPonUPohVbP2eUGsVQzThc=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tFqJeSiKDHohePFe0HtKFsNpt26WYTdidCKf0JXjwo4tVf5M1/47bNQVtfWHh4Z4adeYNUCoOu++0U1tY3NreK26Wd3b39g/LhUcskmWa8yRKZ6E5ADZdC8SYKlLyTak7jQPJ2MLqd1dtPXBuRqEccp9yP6UCJSDCK1nqohuf9csWtuXORVfByqECuRr/81QsTlsVcIZPUmK7npuhPqEbBJJ+WepnhKWUjOuBdi4rG3PiT+apTcmadkESJtk8hmbu/JyY0NmYcB7Yzpjg0y7WZ+V+tm2F07U+ESjPkii0+ijJJMCGzu0koNGcoxxYo08LuStiQasrQplOyIXjLJ69C66LmWb6/rNRv8jiKcAKnUAUPrqAOd9CAJjAYwDO8wpsjnRfn3flYtBacfOYY/sj5/AGNPI1N</latexit><latexit sha1_base64="SZk5LnPonUPohVbP2eUGsVQzThc=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tFqJeSiKDHohePFe0HtKFsNpt26WYTdidCKf0JXjwo4tVf5M1/47bNQVtfWHh4Z4adeYNUCoOu++0U1tY3NreK26Wd3b39g/LhUcskmWa8yRKZ6E5ADZdC8SYKlLyTak7jQPJ2MLqd1dtPXBuRqEccp9yP6UCJSDCK1nqohuf9csWtuXORVfByqECuRr/81QsTlsVcIZPUmK7npuhPqEbBJJ+WepnhKWUjOuBdi4rG3PiT+apTcmadkESJtk8hmbu/JyY0NmYcB7Yzpjg0y7WZ+V+tm2F07U+ESjPkii0+ijJJMCGzu0koNGcoxxYo08LuStiQasrQplOyIXjLJ69C66LmWb6/rNRv8jiKcAKnUAUPrqAOd9CAJjAYwDO8wpsjnRfn3flYtBacfOYY/sj5/AGNPI1N</latexit><latexit sha1_base64="SZk5LnPonUPohVbP2eUGsVQzThc=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tFqJeSiKDHohePFe0HtKFsNpt26WYTdidCKf0JXjwo4tVf5M1/47bNQVtfWHh4Z4adeYNUCoOu++0U1tY3NreK26Wd3b39g/LhUcskmWa8yRKZ6E5ADZdC8SYKlLyTak7jQPJ2MLqd1dtPXBuRqEccp9yP6UCJSDCK1nqohuf9csWtuXORVfByqECuRr/81QsTlsVcIZPUmK7npuhPqEbBJJ+WepnhKWUjOuBdi4rG3PiT+apTcmadkESJtk8hmbu/JyY0NmYcB7Yzpjg0y7WZ+V+tm2F07U+ESjPkii0+ijJJMCGzu0koNGcoxxYo08LuStiQasrQplOyIXjLJ69C66LmWb6/rNRv8jiKcAKnUAUPrqAOd9CAJjAYwDO8wpsjnRfn3flYtBacfOYY/sj5/AGNPI1N</latexit>

Pf � k0, 1
<latexit sha1_base64="bbKapyHJbTA8G7tcEzkpDH2CH/U=">AAAB73icbZBNS8NAEIYnftb6VfXoZbGIHrQkIuix6MVjBfsBbSib7aZdutnE3YlQQv+EFw+KePXvePPfuG1z0NYXFh7emWFn3iCRwqDrfjtLyyura+uFjeLm1vbObmlvv2HiVDNeZ7GMdSughkuheB0FSt5KNKdRIHkzGN5O6s0nro2I1QOOEu5HtK9EKBhFa7Vq3fB8eHLmdUtlt+JORRbBy6EMuWrd0lenF7M04gqZpMa0PTdBP6MaBZN8XOykhieUDWmfty0qGnHjZ9N9x+TYOj0Sxto+hWTq/p7IaGTMKApsZ0RxYOZrE/O/WjvF8NrPhEpS5IrNPgpTSTAmk+NJT2jOUI4sUKaF3ZWwAdWUoY2oaEPw5k9ehMZFxbN8f1mu3uRxFOAQjuAUPLiCKtxBDerAQMIzvMKb8+i8OO/Ox6x1yclnDuCPnM8fjhiO+w==</latexit><latexit sha1_base64="bbKapyHJbTA8G7tcEzkpDH2CH/U=">AAAB73icbZBNS8NAEIYnftb6VfXoZbGIHrQkIuix6MVjBfsBbSib7aZdutnE3YlQQv+EFw+KePXvePPfuG1z0NYXFh7emWFn3iCRwqDrfjtLyyura+uFjeLm1vbObmlvv2HiVDNeZ7GMdSughkuheB0FSt5KNKdRIHkzGN5O6s0nro2I1QOOEu5HtK9EKBhFa7Vq3fB8eHLmdUtlt+JORRbBy6EMuWrd0lenF7M04gqZpMa0PTdBP6MaBZN8XOykhieUDWmfty0qGnHjZ9N9x+TYOj0Sxto+hWTq/p7IaGTMKApsZ0RxYOZrE/O/WjvF8NrPhEpS5IrNPgpTSTAmk+NJT2jOUI4sUKaF3ZWwAdWUoY2oaEPw5k9ehMZFxbN8f1mu3uRxFOAQjuAUPLiCKtxBDerAQMIzvMKb8+i8OO/Ox6x1yclnDuCPnM8fjhiO+w==</latexit><latexit sha1_base64="bbKapyHJbTA8G7tcEzkpDH2CH/U=">AAAB73icbZBNS8NAEIYnftb6VfXoZbGIHrQkIuix6MVjBfsBbSib7aZdutnE3YlQQv+EFw+KePXvePPfuG1z0NYXFh7emWFn3iCRwqDrfjtLyyura+uFjeLm1vbObmlvv2HiVDNeZ7GMdSughkuheB0FSt5KNKdRIHkzGN5O6s0nro2I1QOOEu5HtK9EKBhFa7Vq3fB8eHLmdUtlt+JORRbBy6EMuWrd0lenF7M04gqZpMa0PTdBP6MaBZN8XOykhieUDWmfty0qGnHjZ9N9x+TYOj0Sxto+hWTq/p7IaGTMKApsZ0RxYOZrE/O/WjvF8NrPhEpS5IrNPgpTSTAmk+NJT2jOUI4sUKaF3ZWwAdWUoY2oaEPw5k9ehMZFxbN8f1mu3uRxFOAQjuAUPLiCKtxBDerAQMIzvMKb8+i8OO/Ox6x1yclnDuCPnM8fjhiO+w==</latexit><latexit sha1_base64="bbKapyHJbTA8G7tcEzkpDH2CH/U=">AAAB73icbZBNS8NAEIYnftb6VfXoZbGIHrQkIuix6MVjBfsBbSib7aZdutnE3YlQQv+EFw+KePXvePPfuG1z0NYXFh7emWFn3iCRwqDrfjtLyyura+uFjeLm1vbObmlvv2HiVDNeZ7GMdSughkuheB0FSt5KNKdRIHkzGN5O6s0nro2I1QOOEu5HtK9EKBhFa7Vq3fB8eHLmdUtlt+JORRbBy6EMuWrd0lenF7M04gqZpMa0PTdBP6MaBZN8XOykhieUDWmfty0qGnHjZ9N9x+TYOj0Sxto+hWTq/p7IaGTMKApsZ0RxYOZrE/O/WjvF8NrPhEpS5IrNPgpTSTAmk+NJT2jOUI4sUKaF3ZWwAdWUoY2oaEPw5k9ehMZFxbN8f1mu3uRxFOAQjuAUPLiCKtxBDerAQMIzvMKb8+i8OO/Ox6x1yclnDuCPnM8fjhiO+w==</latexit>

Pi � k, 1
<latexit sha1_base64="AmzLQuH8idzpz8DUH8bp48f9vPI=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8KAlEUGPRS8eK1hbaEPZbCftks0m7G6EEvojvHhQxKu/x5v/xm2bg7a+sPDwzgw78wap4Nq47rdTWlldW98ob1a2tnd296r7B486yRTDFktEojoB1Si4xJbhRmAnVUjjQGA7iG6n9fYTKs0T+WDGKfoxHUoeckaNtdrNPj+Pzrx+tebW3ZnIMngF1KBQs1/96g0SlsUoDRNU667npsbPqTKcCZxUepnGlLKIDrFrUdIYtZ/P1p2QE+sMSJgo+6QhM/f3RE5jrcdxYDtjakZ6sTY1/6t1MxNe+zmXaWZQsvlHYSaIScj0djLgCpkRYwuUKW53JWxEFWXGJlSxIXiLJy/D40Xds3x/WWvcFHGU4QiO4RQ8uIIG3EETWsAggmd4hTcndV6cd+dj3lpyiplD+CPn8wcwqY7N</latexit><latexit sha1_base64="AmzLQuH8idzpz8DUH8bp48f9vPI=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8KAlEUGPRS8eK1hbaEPZbCftks0m7G6EEvojvHhQxKu/x5v/xm2bg7a+sPDwzgw78wap4Nq47rdTWlldW98ob1a2tnd296r7B486yRTDFktEojoB1Si4xJbhRmAnVUjjQGA7iG6n9fYTKs0T+WDGKfoxHUoeckaNtdrNPj+Pzrx+tebW3ZnIMngF1KBQs1/96g0SlsUoDRNU667npsbPqTKcCZxUepnGlLKIDrFrUdIYtZ/P1p2QE+sMSJgo+6QhM/f3RE5jrcdxYDtjakZ6sTY1/6t1MxNe+zmXaWZQsvlHYSaIScj0djLgCpkRYwuUKW53JWxEFWXGJlSxIXiLJy/D40Xds3x/WWvcFHGU4QiO4RQ8uIIG3EETWsAggmd4hTcndV6cd+dj3lpyiplD+CPn8wcwqY7N</latexit><latexit sha1_base64="AmzLQuH8idzpz8DUH8bp48f9vPI=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8KAlEUGPRS8eK1hbaEPZbCftks0m7G6EEvojvHhQxKu/x5v/xm2bg7a+sPDwzgw78wap4Nq47rdTWlldW98ob1a2tnd296r7B486yRTDFktEojoB1Si4xJbhRmAnVUjjQGA7iG6n9fYTKs0T+WDGKfoxHUoeckaNtdrNPj+Pzrx+tebW3ZnIMngF1KBQs1/96g0SlsUoDRNU667npsbPqTKcCZxUepnGlLKIDrFrUdIYtZ/P1p2QE+sMSJgo+6QhM/f3RE5jrcdxYDtjakZ6sTY1/6t1MxNe+zmXaWZQsvlHYSaIScj0djLgCpkRYwuUKW53JWxEFWXGJlSxIXiLJy/D40Xds3x/WWvcFHGU4QiO4RQ8uIIG3EETWsAggmd4hTcndV6cd+dj3lpyiplD+CPn8wcwqY7N</latexit><latexit sha1_base64="AmzLQuH8idzpz8DUH8bp48f9vPI=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8KAlEUGPRS8eK1hbaEPZbCftks0m7G6EEvojvHhQxKu/x5v/xm2bg7a+sPDwzgw78wap4Nq47rdTWlldW98ob1a2tnd296r7B486yRTDFktEojoB1Si4xJbhRmAnVUjjQGA7iG6n9fYTKs0T+WDGKfoxHUoeckaNtdrNPj+Pzrx+tebW3ZnIMngF1KBQs1/96g0SlsUoDRNU667npsbPqTKcCZxUepnGlLKIDrFrUdIYtZ/P1p2QE+sMSJgo+6QhM/f3RE5jrcdxYDtjakZ6sTY1/6t1MxNe+zmXaWZQsvlHYSaIScj0djLgCpkRYwuUKW53JWxEFWXGJlSxIXiLJy/D40Xds3x/WWvcFHGU4QiO4RQ8uIIG3EETWsAggmd4hTcndV6cd+dj3lpyiplD+CPn8wcwqY7N</latexit>

k0, 2
<latexit sha1_base64="7eBSiKX6QDSBpZF/VRQwHMp4JIw=">AAAB63icbZDNSgMxFIXv1L9a/6ou3QSL6ELKTBF0WXTjsoLTFtqhZNJMG5pkhiQjlKGv4MaFIm59IXe+jZl2Ftp6IPBx7r3k3hMmnGnjut9OaW19Y3OrvF3Z2d3bP6geHrV1nCpCfRLzWHVDrClnkvqGGU67iaJYhJx2wsldXu88UaVZLB/NNKGBwCPJIkawya3J+WVjUK25dXcutApeATUo1BpUv/rDmKSCSkM41rrnuYkJMqwMI5zOKv1U0wSTCR7RnkWJBdVBNt91hs6sM0RRrOyTBs3d3xMZFlpPRWg7BTZjvVzLzf9qvdREN0HGZJIaKsnioyjlyMQoPxwNmaLE8KkFTBSzuyIyxgoTY+Op2BC85ZNXod2oe5YfrmrN2yKOMpzAKVyAB9fQhHtogQ8ExvAMr/DmCOfFeXc+Fq0lp5g5hj9yPn8ADKaNkg==</latexit><latexit sha1_base64="7eBSiKX6QDSBpZF/VRQwHMp4JIw=">AAAB63icbZDNSgMxFIXv1L9a/6ou3QSL6ELKTBF0WXTjsoLTFtqhZNJMG5pkhiQjlKGv4MaFIm59IXe+jZl2Ftp6IPBx7r3k3hMmnGnjut9OaW19Y3OrvF3Z2d3bP6geHrV1nCpCfRLzWHVDrClnkvqGGU67iaJYhJx2wsldXu88UaVZLB/NNKGBwCPJIkawya3J+WVjUK25dXcutApeATUo1BpUv/rDmKSCSkM41rrnuYkJMqwMI5zOKv1U0wSTCR7RnkWJBdVBNt91hs6sM0RRrOyTBs3d3xMZFlpPRWg7BTZjvVzLzf9qvdREN0HGZJIaKsnioyjlyMQoPxwNmaLE8KkFTBSzuyIyxgoTY+Op2BC85ZNXod2oe5YfrmrN2yKOMpzAKVyAB9fQhHtogQ8ExvAMr/DmCOfFeXc+Fq0lp5g5hj9yPn8ADKaNkg==</latexit><latexit sha1_base64="7eBSiKX6QDSBpZF/VRQwHMp4JIw=">AAAB63icbZDNSgMxFIXv1L9a/6ou3QSL6ELKTBF0WXTjsoLTFtqhZNJMG5pkhiQjlKGv4MaFIm59IXe+jZl2Ftp6IPBx7r3k3hMmnGnjut9OaW19Y3OrvF3Z2d3bP6geHrV1nCpCfRLzWHVDrClnkvqGGU67iaJYhJx2wsldXu88UaVZLB/NNKGBwCPJIkawya3J+WVjUK25dXcutApeATUo1BpUv/rDmKSCSkM41rrnuYkJMqwMI5zOKv1U0wSTCR7RnkWJBdVBNt91hs6sM0RRrOyTBs3d3xMZFlpPRWg7BTZjvVzLzf9qvdREN0HGZJIaKsnioyjlyMQoPxwNmaLE8KkFTBSzuyIyxgoTY+Op2BC85ZNXod2oe5YfrmrN2yKOMpzAKVyAB9fQhHtogQ8ExvAMr/DmCOfFeXc+Fq0lp5g5hj9yPn8ADKaNkg==</latexit><latexit sha1_base64="7eBSiKX6QDSBpZF/VRQwHMp4JIw=">AAAB63icbZDNSgMxFIXv1L9a/6ou3QSL6ELKTBF0WXTjsoLTFtqhZNJMG5pkhiQjlKGv4MaFIm59IXe+jZl2Ftp6IPBx7r3k3hMmnGnjut9OaW19Y3OrvF3Z2d3bP6geHrV1nCpCfRLzWHVDrClnkvqGGU67iaJYhJx2wsldXu88UaVZLB/NNKGBwCPJIkawya3J+WVjUK25dXcutApeATUo1BpUv/rDmKSCSkM41rrnuYkJMqwMI5zOKv1U0wSTCR7RnkWJBdVBNt91hs6sM0RRrOyTBs3d3xMZFlpPRWg7BTZjvVzLzf9qvdREN0HGZJIaKsnioyjlyMQoPxwNmaLE8KkFTBSzuyIyxgoTY+Op2BC85ZNXod2oe5YfrmrN2yKOMpzAKVyAB9fQhHtogQ8ExvAMr/DmCOfFeXc+Fq0lp5g5hj9yPn8ADKaNkg==</latexit>

Wdf;µ1···µn
<latexit sha1_base64="1ClvM+0xmPd5kSVxyfLfycDn8B8=">AAACEnicbVDNS8MwHE39nPOr6tFLcAh6Ga0ICl6GXjxOcB+wlpKm6RaWpCVJhVH6N3jxX/HiQRGvnrz535huPejmg8DLe78fyXthyqjSjvNtLS2vrK6t1zbqm1vbO7v23n5XJZnEpIMTlsh+iBRhVJCOppqRfioJ4iEjvXB8U/q9ByIVTcS9nqTE52goaEwx0kYK7FOPIz3CiOW9IshzT3IYxcWVx7PAhR6OEq1geRFFYDecpjMFXCRuRRqgQjuwv7wowRknQmOGlBq4Tqr9HElNMSNF3csUSREeoyEZGCoQJ8rPp5EKeGyUCMaJNEdoOFV/b+SIKzXhoZksA6h5rxT/8waZji/9nIo000Tg2UNxxqBOYNkPjKgkWLOJIQhLav4K8QhJhLVpsW5KcOcjL5LuWdM1/O680bqu6qiBQ3AEToALLkAL3II26AAMHsEzeAVv1pP1Yr1bH7PRJavaOQB/YH3+AJ8zngs=</latexit><latexit sha1_base64="1ClvM+0xmPd5kSVxyfLfycDn8B8=">AAACEnicbVDNS8MwHE39nPOr6tFLcAh6Ga0ICl6GXjxOcB+wlpKm6RaWpCVJhVH6N3jxX/HiQRGvnrz535huPejmg8DLe78fyXthyqjSjvNtLS2vrK6t1zbqm1vbO7v23n5XJZnEpIMTlsh+iBRhVJCOppqRfioJ4iEjvXB8U/q9ByIVTcS9nqTE52goaEwx0kYK7FOPIz3CiOW9IshzT3IYxcWVx7PAhR6OEq1geRFFYDecpjMFXCRuRRqgQjuwv7wowRknQmOGlBq4Tqr9HElNMSNF3csUSREeoyEZGCoQJ8rPp5EKeGyUCMaJNEdoOFV/b+SIKzXhoZksA6h5rxT/8waZji/9nIo000Tg2UNxxqBOYNkPjKgkWLOJIQhLav4K8QhJhLVpsW5KcOcjL5LuWdM1/O680bqu6qiBQ3AEToALLkAL3II26AAMHsEzeAVv1pP1Yr1bH7PRJavaOQB/YH3+AJ8zngs=</latexit><latexit sha1_base64="1ClvM+0xmPd5kSVxyfLfycDn8B8=">AAACEnicbVDNS8MwHE39nPOr6tFLcAh6Ga0ICl6GXjxOcB+wlpKm6RaWpCVJhVH6N3jxX/HiQRGvnrz535huPejmg8DLe78fyXthyqjSjvNtLS2vrK6t1zbqm1vbO7v23n5XJZnEpIMTlsh+iBRhVJCOppqRfioJ4iEjvXB8U/q9ByIVTcS9nqTE52goaEwx0kYK7FOPIz3CiOW9IshzT3IYxcWVx7PAhR6OEq1geRFFYDecpjMFXCRuRRqgQjuwv7wowRknQmOGlBq4Tqr9HElNMSNF3csUSREeoyEZGCoQJ8rPp5EKeGyUCMaJNEdoOFV/b+SIKzXhoZksA6h5rxT/8waZji/9nIo000Tg2UNxxqBOYNkPjKgkWLOJIQhLav4K8QhJhLVpsW5KcOcjL5LuWdM1/O680bqu6qiBQ3AEToALLkAL3II26AAMHsEzeAVv1pP1Yr1bH7PRJavaOQB/YH3+AJ8zngs=</latexit><latexit sha1_base64="1ClvM+0xmPd5kSVxyfLfycDn8B8=">AAACEnicbVDNS8MwHE39nPOr6tFLcAh6Ga0ICl6GXjxOcB+wlpKm6RaWpCVJhVH6N3jxX/HiQRGvnrz535huPejmg8DLe78fyXthyqjSjvNtLS2vrK6t1zbqm1vbO7v23n5XJZnEpIMTlsh+iBRhVJCOppqRfioJ4iEjvXB8U/q9ByIVTcS9nqTE52goaEwx0kYK7FOPIz3CiOW9IshzT3IYxcWVx7PAhR6OEq1geRFFYDecpjMFXCRuRRqgQjuwv7wowRknQmOGlBq4Tqr9HElNMSNF3csUSREeoyEZGCoQJ8rPp5EKeGyUCMaJNEdoOFV/b+SIKzXhoZksA6h5rxT/8waZji/9nIo000Tg2UNxxqBOYNkPjKgkWLOJIQhLav4K8QhJhLVpsW5KcOcjL5LuWdM1/O680bqu6qiBQ3AEToALLkAL3II26AAMHsEzeAVv1pP1Yr1bH7PRJavaOQB/YH3+AJ8zngs=</latexit>

Wµ1···µn =
<latexit sha1_base64="O+VPcKNloVCQDCIgNWfLVymBfww=">AAACCnicbVDLSsNAFJ34rPUVdelmtAiuSiKCboSiG5cV7AOaECaTSTt0MhNmJkIJWbvxV9y4UMStX+DOv3HSZqGtBwbOnHMv994Tpowq7Tjf1tLyyuraem2jvrm1vbNr7+13lcgkJh0smJD9ECnCKCcdTTUj/VQSlISM9MLxTen3HohUVPB7PUmJn6AhpzHFSBspsI+8BOkRRizvFUHuJVngQg9HQitYfnhxFdgNp+lMAReJW5EGqNAO7C8vEjhLCNeYIaUGrpNqP0dSU8xIUfcyRVKEx2hIBoZylBDl59NTCnhilAjGQprHNZyqvztylCg1SUJTWS6u5r1S/M8bZDq+9HPK00wTjmeD4oxBLWCZC4yoJFiziSEIS2p2hXiEJMLapFc3IbjzJy+S7lnTNfzuvNG6ruKogUNwDE6BCy5AC9yCNugADB7BM3gFb9aT9WK9Wx+z0iWr6jkAf2B9/gBODpqg</latexit><latexit sha1_base64="O+VPcKNloVCQDCIgNWfLVymBfww=">AAACCnicbVDLSsNAFJ34rPUVdelmtAiuSiKCboSiG5cV7AOaECaTSTt0MhNmJkIJWbvxV9y4UMStX+DOv3HSZqGtBwbOnHMv994Tpowq7Tjf1tLyyuraem2jvrm1vbNr7+13lcgkJh0smJD9ECnCKCcdTTUj/VQSlISM9MLxTen3HohUVPB7PUmJn6AhpzHFSBspsI+8BOkRRizvFUHuJVngQg9HQitYfnhxFdgNp+lMAReJW5EGqNAO7C8vEjhLCNeYIaUGrpNqP0dSU8xIUfcyRVKEx2hIBoZylBDl59NTCnhilAjGQprHNZyqvztylCg1SUJTWS6u5r1S/M8bZDq+9HPK00wTjmeD4oxBLWCZC4yoJFiziSEIS2p2hXiEJMLapFc3IbjzJy+S7lnTNfzuvNG6ruKogUNwDE6BCy5AC9yCNugADB7BM3gFb9aT9WK9Wx+z0iWr6jkAf2B9/gBODpqg</latexit><latexit sha1_base64="O+VPcKNloVCQDCIgNWfLVymBfww=">AAACCnicbVDLSsNAFJ34rPUVdelmtAiuSiKCboSiG5cV7AOaECaTSTt0MhNmJkIJWbvxV9y4UMStX+DOv3HSZqGtBwbOnHMv994Tpowq7Tjf1tLyyuraem2jvrm1vbNr7+13lcgkJh0smJD9ECnCKCcdTTUj/VQSlISM9MLxTen3HohUVPB7PUmJn6AhpzHFSBspsI+8BOkRRizvFUHuJVngQg9HQitYfnhxFdgNp+lMAReJW5EGqNAO7C8vEjhLCNeYIaUGrpNqP0dSU8xIUfcyRVKEx2hIBoZylBDl59NTCnhilAjGQprHNZyqvztylCg1SUJTWS6u5r1S/M8bZDq+9HPK00wTjmeD4oxBLWCZC4yoJFiziSEIS2p2hXiEJMLapFc3IbjzJy+S7lnTNfzuvNG6ruKogUNwDE6BCy5AC9yCNugADB7BM3gFb9aT9WK9Wx+z0iWr6jkAf2B9/gBODpqg</latexit><latexit sha1_base64="O+VPcKNloVCQDCIgNWfLVymBfww=">AAACCnicbVDLSsNAFJ34rPUVdelmtAiuSiKCboSiG5cV7AOaECaTSTt0MhNmJkIJWbvxV9y4UMStX+DOv3HSZqGtBwbOnHMv994Tpowq7Tjf1tLyyuraem2jvrm1vbNr7+13lcgkJh0smJD9ECnCKCcdTTUj/VQSlISM9MLxTen3HohUVPB7PUmJn6AhpzHFSBspsI+8BOkRRizvFUHuJVngQg9HQitYfnhxFdgNp+lMAReJW5EGqNAO7C8vEjhLCNeYIaUGrpNqP0dSU8xIUfcyRVKEx2hIBoZylBDl59NTCnhilAjGQprHNZyqvztylCg1SUJTWS6u5r1S/M8bZDq+9HPK00wTjmeD4oxBLWCZC4yoJFiziSEIS2p2hXiEJMLapFc3IbjzJy+S7lnTNfzuvNG6ruKogUNwDE6BCy5AC9yCNugADB7BM3gFb9aT9WK9Wx+z0iWr6jkAf2B9/gBODpqg</latexit>

Infinite Volume Transition 2+J ⟶ 2:
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Gµ1···µn(Pf , Pi, L) = V �

k, 2
(a)

+

=

+

+ ...

+

+

=

+

+ ...

(b)

(c)

(d)
<latexit sha1_base64="SZk5LnPonUPohVbP2eUGsVQzThc=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tFqJeSiKDHohePFe0HtKFsNpt26WYTdidCKf0JXjwo4tVf5M1/47bNQVtfWHh4Z4adeYNUCoOu++0U1tY3NreK26Wd3b39g/LhUcskmWa8yRKZ6E5ADZdC8SYKlLyTak7jQPJ2MLqd1dtPXBuRqEccp9yP6UCJSDCK1nqohuf9csWtuXORVfByqECuRr/81QsTlsVcIZPUmK7npuhPqEbBJJ+WepnhKWUjOuBdi4rG3PiT+apTcmadkESJtk8hmbu/JyY0NmYcB7Yzpjg0y7WZ+V+tm2F07U+ESjPkii0+ijJJMCGzu0koNGcoxxYo08LuStiQasrQplOyIXjLJ69C66LmWb6/rNRv8jiKcAKnUAUPrqAOd9CAJjAYwDO8wpsjnRfn3flYtBacfOYY/sj5/AGNPI1N</latexit><latexit sha1_base64="SZk5LnPonUPohVbP2eUGsVQzThc=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tFqJeSiKDHohePFe0HtKFsNpt26WYTdidCKf0JXjwo4tVf5M1/47bNQVtfWHh4Z4adeYNUCoOu++0U1tY3NreK26Wd3b39g/LhUcskmWa8yRKZ6E5ADZdC8SYKlLyTak7jQPJ2MLqd1dtPXBuRqEccp9yP6UCJSDCK1nqohuf9csWtuXORVfByqECuRr/81QsTlsVcIZPUmK7npuhPqEbBJJ+WepnhKWUjOuBdi4rG3PiT+apTcmadkESJtk8hmbu/JyY0NmYcB7Yzpjg0y7WZ+V+tm2F07U+ESjPkii0+ijJJMCGzu0koNGcoxxYo08LuStiQasrQplOyIXjLJ69C66LmWb6/rNRv8jiKcAKnUAUPrqAOd9CAJjAYwDO8wpsjnRfn3flYtBacfOYY/sj5/AGNPI1N</latexit><latexit sha1_base64="SZk5LnPonUPohVbP2eUGsVQzThc=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tFqJeSiKDHohePFe0HtKFsNpt26WYTdidCKf0JXjwo4tVf5M1/47bNQVtfWHh4Z4adeYNUCoOu++0U1tY3NreK26Wd3b39g/LhUcskmWa8yRKZ6E5ADZdC8SYKlLyTak7jQPJ2MLqd1dtPXBuRqEccp9yP6UCJSDCK1nqohuf9csWtuXORVfByqECuRr/81QsTlsVcIZPUmK7npuhPqEbBJJ+WepnhKWUjOuBdi4rG3PiT+apTcmadkESJtk8hmbu/JyY0NmYcB7Yzpjg0y7WZ+V+tm2F07U+ESjPkii0+ijJJMCGzu0koNGcoxxYo08LuStiQasrQplOyIXjLJ69C66LmWb6/rNRv8jiKcAKnUAUPrqAOd9CAJjAYwDO8wpsjnRfn3flYtBacfOYY/sj5/AGNPI1N</latexit><latexit sha1_base64="SZk5LnPonUPohVbP2eUGsVQzThc=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tFqJeSiKDHohePFe0HtKFsNpt26WYTdidCKf0JXjwo4tVf5M1/47bNQVtfWHh4Z4adeYNUCoOu++0U1tY3NreK26Wd3b39g/LhUcskmWa8yRKZ6E5ADZdC8SYKlLyTak7jQPJ2MLqd1dtPXBuRqEccp9yP6UCJSDCK1nqohuf9csWtuXORVfByqECuRr/81QsTlsVcIZPUmK7npuhPqEbBJJ+WepnhKWUjOuBdi4rG3PiT+apTcmadkESJtk8hmbu/JyY0NmYcB7Yzpjg0y7WZ+V+tm2F07U+ESjPkii0+ijJJMCGzu0koNGcoxxYo08LuStiQasrQplOyIXjLJ69C66LmWb6/rNRv8jiKcAKnUAUPrqAOd9CAJjAYwDO8wpsjnRfn3flYtBacfOYY/sj5/AGNPI1N</latexit>

Pf � k0, 1
<latexit sha1_base64="bbKapyHJbTA8G7tcEzkpDH2CH/U=">AAAB73icbZBNS8NAEIYnftb6VfXoZbGIHrQkIuix6MVjBfsBbSib7aZdutnE3YlQQv+EFw+KePXvePPfuG1z0NYXFh7emWFn3iCRwqDrfjtLyyura+uFjeLm1vbObmlvv2HiVDNeZ7GMdSughkuheB0FSt5KNKdRIHkzGN5O6s0nro2I1QOOEu5HtK9EKBhFa7Vq3fB8eHLmdUtlt+JORRbBy6EMuWrd0lenF7M04gqZpMa0PTdBP6MaBZN8XOykhieUDWmfty0qGnHjZ9N9x+TYOj0Sxto+hWTq/p7IaGTMKApsZ0RxYOZrE/O/WjvF8NrPhEpS5IrNPgpTSTAmk+NJT2jOUI4sUKaF3ZWwAdWUoY2oaEPw5k9ehMZFxbN8f1mu3uRxFOAQjuAUPLiCKtxBDerAQMIzvMKb8+i8OO/Ox6x1yclnDuCPnM8fjhiO+w==</latexit><latexit sha1_base64="bbKapyHJbTA8G7tcEzkpDH2CH/U=">AAAB73icbZBNS8NAEIYnftb6VfXoZbGIHrQkIuix6MVjBfsBbSib7aZdutnE3YlQQv+EFw+KePXvePPfuG1z0NYXFh7emWFn3iCRwqDrfjtLyyura+uFjeLm1vbObmlvv2HiVDNeZ7GMdSughkuheB0FSt5KNKdRIHkzGN5O6s0nro2I1QOOEu5HtK9EKBhFa7Vq3fB8eHLmdUtlt+JORRbBy6EMuWrd0lenF7M04gqZpMa0PTdBP6MaBZN8XOykhieUDWmfty0qGnHjZ9N9x+TYOj0Sxto+hWTq/p7IaGTMKApsZ0RxYOZrE/O/WjvF8NrPhEpS5IrNPgpTSTAmk+NJT2jOUI4sUKaF3ZWwAdWUoY2oaEPw5k9ehMZFxbN8f1mu3uRxFOAQjuAUPLiCKtxBDerAQMIzvMKb8+i8OO/Ox6x1yclnDuCPnM8fjhiO+w==</latexit><latexit sha1_base64="bbKapyHJbTA8G7tcEzkpDH2CH/U=">AAAB73icbZBNS8NAEIYnftb6VfXoZbGIHrQkIuix6MVjBfsBbSib7aZdutnE3YlQQv+EFw+KePXvePPfuG1z0NYXFh7emWFn3iCRwqDrfjtLyyura+uFjeLm1vbObmlvv2HiVDNeZ7GMdSughkuheB0FSt5KNKdRIHkzGN5O6s0nro2I1QOOEu5HtK9EKBhFa7Vq3fB8eHLmdUtlt+JORRbBy6EMuWrd0lenF7M04gqZpMa0PTdBP6MaBZN8XOykhieUDWmfty0qGnHjZ9N9x+TYOj0Sxto+hWTq/p7IaGTMKApsZ0RxYOZrE/O/WjvF8NrPhEpS5IrNPgpTSTAmk+NJT2jOUI4sUKaF3ZWwAdWUoY2oaEPw5k9ehMZFxbN8f1mu3uRxFOAQjuAUPLiCKtxBDerAQMIzvMKb8+i8OO/Ox6x1yclnDuCPnM8fjhiO+w==</latexit><latexit sha1_base64="bbKapyHJbTA8G7tcEzkpDH2CH/U=">AAAB73icbZBNS8NAEIYnftb6VfXoZbGIHrQkIuix6MVjBfsBbSib7aZdutnE3YlQQv+EFw+KePXvePPfuG1z0NYXFh7emWFn3iCRwqDrfjtLyyura+uFjeLm1vbObmlvv2HiVDNeZ7GMdSughkuheB0FSt5KNKdRIHkzGN5O6s0nro2I1QOOEu5HtK9EKBhFa7Vq3fB8eHLmdUtlt+JORRbBy6EMuWrd0lenF7M04gqZpMa0PTdBP6MaBZN8XOykhieUDWmfty0qGnHjZ9N9x+TYOj0Sxto+hWTq/p7IaGTMKApsZ0RxYOZrE/O/WjvF8NrPhEpS5IrNPgpTSTAmk+NJT2jOUI4sUKaF3ZWwAdWUoY2oaEPw5k9ehMZFxbN8f1mu3uRxFOAQjuAUPLiCKtxBDerAQMIzvMKb8+i8OO/Ox6x1yclnDuCPnM8fjhiO+w==</latexit>

Pi � k, 1
<latexit sha1_base64="AmzLQuH8idzpz8DUH8bp48f9vPI=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8KAlEUGPRS8eK1hbaEPZbCftks0m7G6EEvojvHhQxKu/x5v/xm2bg7a+sPDwzgw78wap4Nq47rdTWlldW98ob1a2tnd296r7B486yRTDFktEojoB1Si4xJbhRmAnVUjjQGA7iG6n9fYTKs0T+WDGKfoxHUoeckaNtdrNPj+Pzrx+tebW3ZnIMngF1KBQs1/96g0SlsUoDRNU667npsbPqTKcCZxUepnGlLKIDrFrUdIYtZ/P1p2QE+sMSJgo+6QhM/f3RE5jrcdxYDtjakZ6sTY1/6t1MxNe+zmXaWZQsvlHYSaIScj0djLgCpkRYwuUKW53JWxEFWXGJlSxIXiLJy/D40Xds3x/WWvcFHGU4QiO4RQ8uIIG3EETWsAggmd4hTcndV6cd+dj3lpyiplD+CPn8wcwqY7N</latexit><latexit sha1_base64="AmzLQuH8idzpz8DUH8bp48f9vPI=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8KAlEUGPRS8eK1hbaEPZbCftks0m7G6EEvojvHhQxKu/x5v/xm2bg7a+sPDwzgw78wap4Nq47rdTWlldW98ob1a2tnd296r7B486yRTDFktEojoB1Si4xJbhRmAnVUjjQGA7iG6n9fYTKs0T+WDGKfoxHUoeckaNtdrNPj+Pzrx+tebW3ZnIMngF1KBQs1/96g0SlsUoDRNU667npsbPqTKcCZxUepnGlLKIDrFrUdIYtZ/P1p2QE+sMSJgo+6QhM/f3RE5jrcdxYDtjakZ6sTY1/6t1MxNe+zmXaWZQsvlHYSaIScj0djLgCpkRYwuUKW53JWxEFWXGJlSxIXiLJy/D40Xds3x/WWvcFHGU4QiO4RQ8uIIG3EETWsAggmd4hTcndV6cd+dj3lpyiplD+CPn8wcwqY7N</latexit><latexit sha1_base64="AmzLQuH8idzpz8DUH8bp48f9vPI=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8KAlEUGPRS8eK1hbaEPZbCftks0m7G6EEvojvHhQxKu/x5v/xm2bg7a+sPDwzgw78wap4Nq47rdTWlldW98ob1a2tnd296r7B486yRTDFktEojoB1Si4xJbhRmAnVUjjQGA7iG6n9fYTKs0T+WDGKfoxHUoeckaNtdrNPj+Pzrx+tebW3ZnIMngF1KBQs1/96g0SlsUoDRNU667npsbPqTKcCZxUepnGlLKIDrFrUdIYtZ/P1p2QE+sMSJgo+6QhM/f3RE5jrcdxYDtjakZ6sTY1/6t1MxNe+zmXaWZQsvlHYSaIScj0djLgCpkRYwuUKW53JWxEFWXGJlSxIXiLJy/D40Xds3x/WWvcFHGU4QiO4RQ8uIIG3EETWsAggmd4hTcndV6cd+dj3lpyiplD+CPn8wcwqY7N</latexit><latexit sha1_base64="AmzLQuH8idzpz8DUH8bp48f9vPI=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8KAlEUGPRS8eK1hbaEPZbCftks0m7G6EEvojvHhQxKu/x5v/xm2bg7a+sPDwzgw78wap4Nq47rdTWlldW98ob1a2tnd296r7B486yRTDFktEojoB1Si4xJbhRmAnVUjjQGA7iG6n9fYTKs0T+WDGKfoxHUoeckaNtdrNPj+Pzrx+tebW3ZnIMngF1KBQs1/96g0SlsUoDRNU667npsbPqTKcCZxUepnGlLKIDrFrUdIYtZ/P1p2QE+sMSJgo+6QhM/f3RE5jrcdxYDtjakZ6sTY1/6t1MxNe+zmXaWZQsvlHYSaIScj0djLgCpkRYwuUKW53JWxEFWXGJlSxIXiLJy/D40Xds3x/WWvcFHGU4QiO4RQ8uIIG3EETWsAggmd4hTcndV6cd+dj3lpyiplD+CPn8wcwqY7N</latexit>

k0, 2
<latexit sha1_base64="7eBSiKX6QDSBpZF/VRQwHMp4JIw=">AAAB63icbZDNSgMxFIXv1L9a/6ou3QSL6ELKTBF0WXTjsoLTFtqhZNJMG5pkhiQjlKGv4MaFIm59IXe+jZl2Ftp6IPBx7r3k3hMmnGnjut9OaW19Y3OrvF3Z2d3bP6geHrV1nCpCfRLzWHVDrClnkvqGGU67iaJYhJx2wsldXu88UaVZLB/NNKGBwCPJIkawya3J+WVjUK25dXcutApeATUo1BpUv/rDmKSCSkM41rrnuYkJMqwMI5zOKv1U0wSTCR7RnkWJBdVBNt91hs6sM0RRrOyTBs3d3xMZFlpPRWg7BTZjvVzLzf9qvdREN0HGZJIaKsnioyjlyMQoPxwNmaLE8KkFTBSzuyIyxgoTY+Op2BC85ZNXod2oe5YfrmrN2yKOMpzAKVyAB9fQhHtogQ8ExvAMr/DmCOfFeXc+Fq0lp5g5hj9yPn8ADKaNkg==</latexit><latexit sha1_base64="7eBSiKX6QDSBpZF/VRQwHMp4JIw=">AAAB63icbZDNSgMxFIXv1L9a/6ou3QSL6ELKTBF0WXTjsoLTFtqhZNJMG5pkhiQjlKGv4MaFIm59IXe+jZl2Ftp6IPBx7r3k3hMmnGnjut9OaW19Y3OrvF3Z2d3bP6geHrV1nCpCfRLzWHVDrClnkvqGGU67iaJYhJx2wsldXu88UaVZLB/NNKGBwCPJIkawya3J+WVjUK25dXcutApeATUo1BpUv/rDmKSCSkM41rrnuYkJMqwMI5zOKv1U0wSTCR7RnkWJBdVBNt91hs6sM0RRrOyTBs3d3xMZFlpPRWg7BTZjvVzLzf9qvdREN0HGZJIaKsnioyjlyMQoPxwNmaLE8KkFTBSzuyIyxgoTY+Op2BC85ZNXod2oe5YfrmrN2yKOMpzAKVyAB9fQhHtogQ8ExvAMr/DmCOfFeXc+Fq0lp5g5hj9yPn8ADKaNkg==</latexit><latexit sha1_base64="7eBSiKX6QDSBpZF/VRQwHMp4JIw=">AAAB63icbZDNSgMxFIXv1L9a/6ou3QSL6ELKTBF0WXTjsoLTFtqhZNJMG5pkhiQjlKGv4MaFIm59IXe+jZl2Ftp6IPBx7r3k3hMmnGnjut9OaW19Y3OrvF3Z2d3bP6geHrV1nCpCfRLzWHVDrClnkvqGGU67iaJYhJx2wsldXu88UaVZLB/NNKGBwCPJIkawya3J+WVjUK25dXcutApeATUo1BpUv/rDmKSCSkM41rrnuYkJMqwMI5zOKv1U0wSTCR7RnkWJBdVBNt91hs6sM0RRrOyTBs3d3xMZFlpPRWg7BTZjvVzLzf9qvdREN0HGZJIaKsnioyjlyMQoPxwNmaLE8KkFTBSzuyIyxgoTY+Op2BC85ZNXod2oe5YfrmrN2yKOMpzAKVyAB9fQhHtogQ8ExvAMr/DmCOfFeXc+Fq0lp5g5hj9yPn8ADKaNkg==</latexit><latexit sha1_base64="7eBSiKX6QDSBpZF/VRQwHMp4JIw=">AAAB63icbZDNSgMxFIXv1L9a/6ou3QSL6ELKTBF0WXTjsoLTFtqhZNJMG5pkhiQjlKGv4MaFIm59IXe+jZl2Ftp6IPBx7r3k3hMmnGnjut9OaW19Y3OrvF3Z2d3bP6geHrV1nCpCfRLzWHVDrClnkvqGGU67iaJYhJx2wsldXu88UaVZLB/NNKGBwCPJIkawya3J+WVjUK25dXcutApeATUo1BpUv/rDmKSCSkM41rrnuYkJMqwMI5zOKv1U0wSTCR7RnkWJBdVBNt91hs6sM0RRrOyTBs3d3xMZFlpPRWg7BTZjvVzLzf9qvdREN0HGZJIaKsnioyjlyMQoPxwNmaLE8KkFTBSzuyIyxgoTY+Op2BC85ZNXod2oe5YfrmrN2yKOMpzAKVyAB9fQhHtogQ8ExvAMr/DmCOfFeXc+Fq0lp5g5hj9yPn8ADKaNkg==</latexit>

Wdf;µ1···µn
<latexit sha1_base64="1ClvM+0xmPd5kSVxyfLfycDn8B8=">AAACEnicbVDNS8MwHE39nPOr6tFLcAh6Ga0ICl6GXjxOcB+wlpKm6RaWpCVJhVH6N3jxX/HiQRGvnrz535huPejmg8DLe78fyXthyqjSjvNtLS2vrK6t1zbqm1vbO7v23n5XJZnEpIMTlsh+iBRhVJCOppqRfioJ4iEjvXB8U/q9ByIVTcS9nqTE52goaEwx0kYK7FOPIz3CiOW9IshzT3IYxcWVx7PAhR6OEq1geRFFYDecpjMFXCRuRRqgQjuwv7wowRknQmOGlBq4Tqr9HElNMSNF3csUSREeoyEZGCoQJ8rPp5EKeGyUCMaJNEdoOFV/b+SIKzXhoZksA6h5rxT/8waZji/9nIo000Tg2UNxxqBOYNkPjKgkWLOJIQhLav4K8QhJhLVpsW5KcOcjL5LuWdM1/O680bqu6qiBQ3AEToALLkAL3II26AAMHsEzeAVv1pP1Yr1bH7PRJavaOQB/YH3+AJ8zngs=</latexit><latexit sha1_base64="1ClvM+0xmPd5kSVxyfLfycDn8B8=">AAACEnicbVDNS8MwHE39nPOr6tFLcAh6Ga0ICl6GXjxOcB+wlpKm6RaWpCVJhVH6N3jxX/HiQRGvnrz535huPejmg8DLe78fyXthyqjSjvNtLS2vrK6t1zbqm1vbO7v23n5XJZnEpIMTlsh+iBRhVJCOppqRfioJ4iEjvXB8U/q9ByIVTcS9nqTE52goaEwx0kYK7FOPIz3CiOW9IshzT3IYxcWVx7PAhR6OEq1geRFFYDecpjMFXCRuRRqgQjuwv7wowRknQmOGlBq4Tqr9HElNMSNF3csUSREeoyEZGCoQJ8rPp5EKeGyUCMaJNEdoOFV/b+SIKzXhoZksA6h5rxT/8waZji/9nIo000Tg2UNxxqBOYNkPjKgkWLOJIQhLav4K8QhJhLVpsW5KcOcjL5LuWdM1/O680bqu6qiBQ3AEToALLkAL3II26AAMHsEzeAVv1pP1Yr1bH7PRJavaOQB/YH3+AJ8zngs=</latexit><latexit sha1_base64="1ClvM+0xmPd5kSVxyfLfycDn8B8=">AAACEnicbVDNS8MwHE39nPOr6tFLcAh6Ga0ICl6GXjxOcB+wlpKm6RaWpCVJhVH6N3jxX/HiQRGvnrz535huPejmg8DLe78fyXthyqjSjvNtLS2vrK6t1zbqm1vbO7v23n5XJZnEpIMTlsh+iBRhVJCOppqRfioJ4iEjvXB8U/q9ByIVTcS9nqTE52goaEwx0kYK7FOPIz3CiOW9IshzT3IYxcWVx7PAhR6OEq1geRFFYDecpjMFXCRuRRqgQjuwv7wowRknQmOGlBq4Tqr9HElNMSNF3csUSREeoyEZGCoQJ8rPp5EKeGyUCMaJNEdoOFV/b+SIKzXhoZksA6h5rxT/8waZji/9nIo000Tg2UNxxqBOYNkPjKgkWLOJIQhLav4K8QhJhLVpsW5KcOcjL5LuWdM1/O680bqu6qiBQ3AEToALLkAL3II26AAMHsEzeAVv1pP1Yr1bH7PRJavaOQB/YH3+AJ8zngs=</latexit><latexit sha1_base64="1ClvM+0xmPd5kSVxyfLfycDn8B8=">AAACEnicbVDNS8MwHE39nPOr6tFLcAh6Ga0ICl6GXjxOcB+wlpKm6RaWpCVJhVH6N3jxX/HiQRGvnrz535huPejmg8DLe78fyXthyqjSjvNtLS2vrK6t1zbqm1vbO7v23n5XJZnEpIMTlsh+iBRhVJCOppqRfioJ4iEjvXB8U/q9ByIVTcS9nqTE52goaEwx0kYK7FOPIz3CiOW9IshzT3IYxcWVx7PAhR6OEq1geRFFYDecpjMFXCRuRRqgQjuwv7wowRknQmOGlBq4Tqr9HElNMSNF3csUSREeoyEZGCoQJ8rPp5EKeGyUCMaJNEdoOFV/b+SIKzXhoZksA6h5rxT/8waZji/9nIo000Tg2UNxxqBOYNkPjKgkWLOJIQhLav4K8QhJhLVpsW5KcOcjL5LuWdM1/O680bqu6qiBQ3AEToALLkAL3II26AAMHsEzeAVv1pP1Yr1bH7PRJavaOQB/YH3+AJ8zngs=</latexit>

Wµ1···µn =
<latexit sha1_base64="O+VPcKNloVCQDCIgNWfLVymBfww=">AAACCnicbVDLSsNAFJ34rPUVdelmtAiuSiKCboSiG5cV7AOaECaTSTt0MhNmJkIJWbvxV9y4UMStX+DOv3HSZqGtBwbOnHMv994Tpowq7Tjf1tLyyuraem2jvrm1vbNr7+13lcgkJh0smJD9ECnCKCcdTTUj/VQSlISM9MLxTen3HohUVPB7PUmJn6AhpzHFSBspsI+8BOkRRizvFUHuJVngQg9HQitYfnhxFdgNp+lMAReJW5EGqNAO7C8vEjhLCNeYIaUGrpNqP0dSU8xIUfcyRVKEx2hIBoZylBDl59NTCnhilAjGQprHNZyqvztylCg1SUJTWS6u5r1S/M8bZDq+9HPK00wTjmeD4oxBLWCZC4yoJFiziSEIS2p2hXiEJMLapFc3IbjzJy+S7lnTNfzuvNG6ruKogUNwDE6BCy5AC9yCNugADB7BM3gFb9aT9WK9Wx+z0iWr6jkAf2B9/gBODpqg</latexit><latexit sha1_base64="O+VPcKNloVCQDCIgNWfLVymBfww=">AAACCnicbVDLSsNAFJ34rPUVdelmtAiuSiKCboSiG5cV7AOaECaTSTt0MhNmJkIJWbvxV9y4UMStX+DOv3HSZqGtBwbOnHMv994Tpowq7Tjf1tLyyuraem2jvrm1vbNr7+13lcgkJh0smJD9ECnCKCcdTTUj/VQSlISM9MLxTen3HohUVPB7PUmJn6AhpzHFSBspsI+8BOkRRizvFUHuJVngQg9HQitYfnhxFdgNp+lMAReJW5EGqNAO7C8vEjhLCNeYIaUGrpNqP0dSU8xIUfcyRVKEx2hIBoZylBDl59NTCnhilAjGQprHNZyqvztylCg1SUJTWS6u5r1S/M8bZDq+9HPK00wTjmeD4oxBLWCZC4yoJFiziSEIS2p2hXiEJMLapFc3IbjzJy+S7lnTNfzuvNG6ruKogUNwDE6BCy5AC9yCNugADB7BM3gFb9aT9WK9Wx+z0iWr6jkAf2B9/gBODpqg</latexit><latexit sha1_base64="O+VPcKNloVCQDCIgNWfLVymBfww=">AAACCnicbVDLSsNAFJ34rPUVdelmtAiuSiKCboSiG5cV7AOaECaTSTt0MhNmJkIJWbvxV9y4UMStX+DOv3HSZqGtBwbOnHMv994Tpowq7Tjf1tLyyuraem2jvrm1vbNr7+13lcgkJh0smJD9ECnCKCcdTTUj/VQSlISM9MLxTen3HohUVPB7PUmJn6AhpzHFSBspsI+8BOkRRizvFUHuJVngQg9HQitYfnhxFdgNp+lMAReJW5EGqNAO7C8vEjhLCNeYIaUGrpNqP0dSU8xIUfcyRVKEx2hIBoZylBDl59NTCnhilAjGQprHNZyqvztylCg1SUJTWS6u5r1S/M8bZDq+9HPK00wTjmeD4oxBLWCZC4yoJFiziSEIS2p2hXiEJMLapFc3IbjzJy+S7lnTNfzuvNG6ruKogUNwDE6BCy5AC9yCNugADB7BM3gFb9aT9WK9Wx+z0iWr6jkAf2B9/gBODpqg</latexit><latexit sha1_base64="O+VPcKNloVCQDCIgNWfLVymBfww=">AAACCnicbVDLSsNAFJ34rPUVdelmtAiuSiKCboSiG5cV7AOaECaTSTt0MhNmJkIJWbvxV9y4UMStX+DOv3HSZqGtBwbOnHMv994Tpowq7Tjf1tLyyuraem2jvrm1vbNr7+13lcgkJh0smJD9ECnCKCcdTTUj/VQSlISM9MLxTen3HohUVPB7PUmJn6AhpzHFSBspsI+8BOkRRizvFUHuJVngQg9HQitYfnhxFdgNp+lMAReJW5EGqNAO7C8vEjhLCNeYIaUGrpNqP0dSU8xIUfcyRVKEx2hIBoZylBDl59NTCnhilAjGQprHNZyqvztylCg1SUJTWS6u5r1S/M8bZDq+9HPK00wTjmeD4oxBLWCZC4yoJFiziSEIS2p2hXiEJMLapFc3IbjzJy+S7lnTNfzuvNG6ruKogUNwDE6BCy5AC9yCNugADB7BM3gFb9aT9WK9Wx+z0iWr6jkAf2B9/gBODpqg</latexit>

Dynamical dependence 
(real function)

• Watson’s theorem is recovered when the current only couples to 
multiparticle states.
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Is Finite Volume an advantage or a disadvantage?
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[Phys. Rev. D 92, 094502] by the HadSpec Collaboration.
isospin-1 spectrum:
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Short range interactions manifest as deviations from 
the free two-body spectrum in a box. 
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As long as f is a smooth function.
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Poisson summation formula

Cake Seminar - Jefferson Lab        2019-03-27

1X

x=�1
f(x) =

1X

n=�1
f̃(n)

=

Z 1

�1
dxf(x) +

X

n6=0

f̃(n)

 
X

x

�
Z
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!
f(x) =

X

n6=0

f̃(n) ⇠ e

�m/�x (�x ! 0)

characteristic scale in f

(Fourier transform)
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Smooth intregands: exponentially suppressed
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Singular functions give rise to power law corrections
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PfPi

• Calculate resonance Form Factors in a generic QFT (EFT). 

• Diagrams with multiple particles on-shell in intermediate states give 
rise to singularities, FV corrections are no longer suppressed. 

• Calculation of FV corrections rigorously allows to constrain the 
dynamics of resonances using LQCD.

+

=

+

+...

finite-volume  
spectrum

finite-volume 
one-body

matrix elements +

=

+

+...

partial wave 
amplitudes

amplitudes
two-hadron
form factors +

=

+

+...

finite-volume 
two-to-two

matrix elements
2+ J ! 2

<latexit sha1_base64="bo0j1Ljgtq+2HxeRnhholob7S8E=">AAACDXicbVDLSsNAFJ34rPUVdelmsAqCUJIi6LLoRlxVsA9oQplMJ+3QySTM3Iil9Afc+CtuXCji1r07/8ZJG0RbDwwczrmXuecEieAaHOfLWlhcWl5ZLawV1zc2t7btnd2GjlNFWZ3GIlatgGgmuGR14CBYK1GMRIFgzWBwmfnNO6Y0j+UtDBPmR6QnecgpASN17EMP2D0EIa7gE+xFBPqUCHyNPYjxj9WxS07ZmQDPEzcnJZSj1rE/vW5M04hJoIJo3XadBPwRUcCpYOOil2qWEDogPdY2VJKIaX80STPGR0bp4jBW5knAE/X3xohEWg+jwExm9+pZLxP/89ophOf+iMskBSbp9KMwFdhEzarBXa4YBTE0hFDFza2Y9okiFEyBRVOCOxt5njQqZdfwm9NS9SKvo4D20QE6Ri46Q1V0hWqojih6QE/oBb1aj9az9Wa9T0cXrHxnD/2B9fENv52aEw==</latexit><latexit sha1_base64="bo0j1Ljgtq+2HxeRnhholob7S8E=">AAACDXicbVDLSsNAFJ34rPUVdelmsAqCUJIi6LLoRlxVsA9oQplMJ+3QySTM3Iil9Afc+CtuXCji1r07/8ZJG0RbDwwczrmXuecEieAaHOfLWlhcWl5ZLawV1zc2t7btnd2GjlNFWZ3GIlatgGgmuGR14CBYK1GMRIFgzWBwmfnNO6Y0j+UtDBPmR6QnecgpASN17EMP2D0EIa7gE+xFBPqUCHyNPYjxj9WxS07ZmQDPEzcnJZSj1rE/vW5M04hJoIJo3XadBPwRUcCpYOOil2qWEDogPdY2VJKIaX80STPGR0bp4jBW5knAE/X3xohEWg+jwExm9+pZLxP/89ophOf+iMskBSbp9KMwFdhEzarBXa4YBTE0hFDFza2Y9okiFEyBRVOCOxt5njQqZdfwm9NS9SKvo4D20QE6Ri46Q1V0hWqojih6QE/oBb1aj9az9Wa9T0cXrHxnD/2B9fENv52aEw==</latexit><latexit sha1_base64="bo0j1Ljgtq+2HxeRnhholob7S8E=">AAACDXicbVDLSsNAFJ34rPUVdelmsAqCUJIi6LLoRlxVsA9oQplMJ+3QySTM3Iil9Afc+CtuXCji1r07/8ZJG0RbDwwczrmXuecEieAaHOfLWlhcWl5ZLawV1zc2t7btnd2GjlNFWZ3GIlatgGgmuGR14CBYK1GMRIFgzWBwmfnNO6Y0j+UtDBPmR6QnecgpASN17EMP2D0EIa7gE+xFBPqUCHyNPYjxj9WxS07ZmQDPEzcnJZSj1rE/vW5M04hJoIJo3XadBPwRUcCpYOOil2qWEDogPdY2VJKIaX80STPGR0bp4jBW5knAE/X3xohEWg+jwExm9+pZLxP/89ophOf+iMskBSbp9KMwFdhEzarBXa4YBTE0hFDFza2Y9okiFEyBRVOCOxt5njQqZdfwm9NS9SKvo4D20QE6Ri46Q1V0hWqojih6QE/oBb1aj9az9Wa9T0cXrHxnD/2B9fENv52aEw==</latexit><latexit sha1_base64="bo0j1Ljgtq+2HxeRnhholob7S8E=">AAACDXicbVDLSsNAFJ34rPUVdelmsAqCUJIi6LLoRlxVsA9oQplMJ+3QySTM3Iil9Afc+CtuXCji1r07/8ZJG0RbDwwczrmXuecEieAaHOfLWlhcWl5ZLawV1zc2t7btnd2GjlNFWZ3GIlatgGgmuGR14CBYK1GMRIFgzWBwmfnNO6Y0j+UtDBPmR6QnecgpASN17EMP2D0EIa7gE+xFBPqUCHyNPYjxj9WxS07ZmQDPEzcnJZSj1rE/vW5M04hJoIJo3XadBPwRUcCpYOOil2qWEDogPdY2VJKIaX80STPGR0bp4jBW5knAE/X3xohEWg+jwExm9+pZLxP/89ophOf+iMskBSbp9KMwFdhEzarBXa4YBTE0hFDFza2Y9okiFEyBRVOCOxt5njQqZdfwm9NS9SKvo4D20QE6Ri46Q1V0hWqojih6QE/oBb1aj9az9Wa9T0cXrHxnD/2B9fENv52aEw==</latexit>

amplitudes and 
form factors

1+ J ! 1
<latexit sha1_base64="Me3IU5esO6jY3WXc770pEOr+QFY=">AAACDXicbVDLSsNAFJ3UV62vqEs3g1UQhJKIoMuiG3FVwT6gCWUynbRDJ5MwcyOW0h9w46+4caGIW/fu/BsnbRBtPTBwOOde5p4TJIJrcJwvq7CwuLS8Ulwtra1vbG7Z2zsNHaeKsjqNRaxaAdFMcMnqwEGwVqIYiQLBmsHgMvObd0xpHstbGCbMj0hP8pBTAkbq2AcesHsIQuziY+xFBPqUCHyNPYjxj9Wxy07FmQDPEzcnZZSj1rE/vW5M04hJoIJo3XadBPwRUcCpYOOSl2qWEDogPdY2VJKIaX80STPGh0bp4jBW5knAE/X3xohEWg+jwExm9+pZLxP/89ophOf+iMskBSbp9KMwFdhEzarBXa4YBTE0hFDFza2Y9okiFEyBJVOCOxt5njROKq7hN6fl6kVeRxHtoX10hFx0hqroCtVQHVH0gJ7QC3q1Hq1n6816n44WrHxnF/2B9fENvHqaEQ==</latexit><latexit sha1_base64="Me3IU5esO6jY3WXc770pEOr+QFY=">AAACDXicbVDLSsNAFJ3UV62vqEs3g1UQhJKIoMuiG3FVwT6gCWUynbRDJ5MwcyOW0h9w46+4caGIW/fu/BsnbRBtPTBwOOde5p4TJIJrcJwvq7CwuLS8Ulwtra1vbG7Z2zsNHaeKsjqNRaxaAdFMcMnqwEGwVqIYiQLBmsHgMvObd0xpHstbGCbMj0hP8pBTAkbq2AcesHsIQuziY+xFBPqUCHyNPYjxj9Wxy07FmQDPEzcnZZSj1rE/vW5M04hJoIJo3XadBPwRUcCpYOOSl2qWEDogPdY2VJKIaX80STPGh0bp4jBW5knAE/X3xohEWg+jwExm9+pZLxP/89ophOf+iMskBSbp9KMwFdhEzarBXa4YBTE0hFDFza2Y9okiFEyBJVOCOxt5njROKq7hN6fl6kVeRxHtoX10hFx0hqroCtVQHVH0gJ7QC3q1Hq1n6816n44WrHxnF/2B9fENvHqaEQ==</latexit><latexit sha1_base64="Me3IU5esO6jY3WXc770pEOr+QFY=">AAACDXicbVDLSsNAFJ3UV62vqEs3g1UQhJKIoMuiG3FVwT6gCWUynbRDJ5MwcyOW0h9w46+4caGIW/fu/BsnbRBtPTBwOOde5p4TJIJrcJwvq7CwuLS8Ulwtra1vbG7Z2zsNHaeKsjqNRaxaAdFMcMnqwEGwVqIYiQLBmsHgMvObd0xpHstbGCbMj0hP8pBTAkbq2AcesHsIQuziY+xFBPqUCHyNPYjxj9Wxy07FmQDPEzcnZZSj1rE/vW5M04hJoIJo3XadBPwRUcCpYOOSl2qWEDogPdY2VJKIaX80STPGh0bp4jBW5knAE/X3xohEWg+jwExm9+pZLxP/89ophOf+iMskBSbp9KMwFdhEzarBXa4YBTE0hFDFza2Y9okiFEyBJVOCOxt5njROKq7hN6fl6kVeRxHtoX10hFx0hqroCtVQHVH0gJ7QC3q1Hq1n6816n44WrHxnF/2B9fENvHqaEQ==</latexit><latexit sha1_base64="Me3IU5esO6jY3WXc770pEOr+QFY=">AAACDXicbVDLSsNAFJ3UV62vqEs3g1UQhJKIoMuiG3FVwT6gCWUynbRDJ5MwcyOW0h9w46+4caGIW/fu/BsnbRBtPTBwOOde5p4TJIJrcJwvq7CwuLS8Ulwtra1vbG7Z2zsNHaeKsjqNRaxaAdFMcMnqwEGwVqIYiQLBmsHgMvObd0xpHstbGCbMj0hP8pBTAkbq2AcesHsIQuziY+xFBPqUCHyNPYjxj9Wxy07FmQDPEzcnZZSj1rE/vW5M04hJoIJo3XadBPwRUcCpYOOSl2qWEDogPdY2VJKIaX80STPGh0bp4jBW5knAE/X3xohEWg+jwExm9+pZLxP/89ophOf+iMskBSbp9KMwFdhEzarBXa4YBTE0hFDFza2Y9okiFEyBJVOCOxt5njROKq7hN6fl6kVeRxHtoX10hFx0hqroCtVQHVH0gJ7QC3q1Hq1n6816n44WrHxnF/2B9fENvHqaEQ==</latexit>

up to O(e�m⇡L
)

corrections

<latexit sha1_base64="VBcyslBUw2GSuQ3AyAFroHWlGmk="></latexit><latexit sha1_base64="VBcyslBUw2GSuQ3AyAFroHWlGmk="></latexit><latexit sha1_base64="VBcyslBUw2GSuQ3AyAFroHWlGmk="></latexit><latexit sha1_base64="VBcyslBUw2GSuQ3AyAFroHWlGmk="></latexit>

Lüscher 
formalism
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Gµ1···µn(Pf , Pi, L) = V �

k, 2
(a)
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(b)

(c)

(d)
<latexit sha1_base64="SZk5LnPonUPohVbP2eUGsVQzThc=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tFqJeSiKDHohePFe0HtKFsNpt26WYTdidCKf0JXjwo4tVf5M1/47bNQVtfWHh4Z4adeYNUCoOu++0U1tY3NreK26Wd3b39g/LhUcskmWa8yRKZ6E5ADZdC8SYKlLyTak7jQPJ2MLqd1dtPXBuRqEccp9yP6UCJSDCK1nqohuf9csWtuXORVfByqECuRr/81QsTlsVcIZPUmK7npuhPqEbBJJ+WepnhKWUjOuBdi4rG3PiT+apTcmadkESJtk8hmbu/JyY0NmYcB7Yzpjg0y7WZ+V+tm2F07U+ESjPkii0+ijJJMCGzu0koNGcoxxYo08LuStiQasrQplOyIXjLJ69C66LmWb6/rNRv8jiKcAKnUAUPrqAOd9CAJjAYwDO8wpsjnRfn3flYtBacfOYY/sj5/AGNPI1N</latexit><latexit sha1_base64="SZk5LnPonUPohVbP2eUGsVQzThc=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tFqJeSiKDHohePFe0HtKFsNpt26WYTdidCKf0JXjwo4tVf5M1/47bNQVtfWHh4Z4adeYNUCoOu++0U1tY3NreK26Wd3b39g/LhUcskmWa8yRKZ6E5ADZdC8SYKlLyTak7jQPJ2MLqd1dtPXBuRqEccp9yP6UCJSDCK1nqohuf9csWtuXORVfByqECuRr/81QsTlsVcIZPUmK7npuhPqEbBJJ+WepnhKWUjOuBdi4rG3PiT+apTcmadkESJtk8hmbu/JyY0NmYcB7Yzpjg0y7WZ+V+tm2F07U+ESjPkii0+ijJJMCGzu0koNGcoxxYo08LuStiQasrQplOyIXjLJ69C66LmWb6/rNRv8jiKcAKnUAUPrqAOd9CAJjAYwDO8wpsjnRfn3flYtBacfOYY/sj5/AGNPI1N</latexit><latexit sha1_base64="SZk5LnPonUPohVbP2eUGsVQzThc=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tFqJeSiKDHohePFe0HtKFsNpt26WYTdidCKf0JXjwo4tVf5M1/47bNQVtfWHh4Z4adeYNUCoOu++0U1tY3NreK26Wd3b39g/LhUcskmWa8yRKZ6E5ADZdC8SYKlLyTak7jQPJ2MLqd1dtPXBuRqEccp9yP6UCJSDCK1nqohuf9csWtuXORVfByqECuRr/81QsTlsVcIZPUmK7npuhPqEbBJJ+WepnhKWUjOuBdi4rG3PiT+apTcmadkESJtk8hmbu/JyY0NmYcB7Yzpjg0y7WZ+V+tm2F07U+ESjPkii0+ijJJMCGzu0koNGcoxxYo08LuStiQasrQplOyIXjLJ69C66LmWb6/rNRv8jiKcAKnUAUPrqAOd9CAJjAYwDO8wpsjnRfn3flYtBacfOYY/sj5/AGNPI1N</latexit><latexit sha1_base64="SZk5LnPonUPohVbP2eUGsVQzThc=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tFqJeSiKDHohePFe0HtKFsNpt26WYTdidCKf0JXjwo4tVf5M1/47bNQVtfWHh4Z4adeYNUCoOu++0U1tY3NreK26Wd3b39g/LhUcskmWa8yRKZ6E5ADZdC8SYKlLyTak7jQPJ2MLqd1dtPXBuRqEccp9yP6UCJSDCK1nqohuf9csWtuXORVfByqECuRr/81QsTlsVcIZPUmK7npuhPqEbBJJ+WepnhKWUjOuBdi4rG3PiT+apTcmadkESJtk8hmbu/JyY0NmYcB7Yzpjg0y7WZ+V+tm2F07U+ESjPkii0+ijJJMCGzu0koNGcoxxYo08LuStiQasrQplOyIXjLJ69C66LmWb6/rNRv8jiKcAKnUAUPrqAOd9CAJjAYwDO8wpsjnRfn3flYtBacfOYY/sj5/AGNPI1N</latexit>

Pf � k0, 1
<latexit sha1_base64="bbKapyHJbTA8G7tcEzkpDH2CH/U=">AAAB73icbZBNS8NAEIYnftb6VfXoZbGIHrQkIuix6MVjBfsBbSib7aZdutnE3YlQQv+EFw+KePXvePPfuG1z0NYXFh7emWFn3iCRwqDrfjtLyyura+uFjeLm1vbObmlvv2HiVDNeZ7GMdSughkuheB0FSt5KNKdRIHkzGN5O6s0nro2I1QOOEu5HtK9EKBhFa7Vq3fB8eHLmdUtlt+JORRbBy6EMuWrd0lenF7M04gqZpMa0PTdBP6MaBZN8XOykhieUDWmfty0qGnHjZ9N9x+TYOj0Sxto+hWTq/p7IaGTMKApsZ0RxYOZrE/O/WjvF8NrPhEpS5IrNPgpTSTAmk+NJT2jOUI4sUKaF3ZWwAdWUoY2oaEPw5k9ehMZFxbN8f1mu3uRxFOAQjuAUPLiCKtxBDerAQMIzvMKb8+i8OO/Ox6x1yclnDuCPnM8fjhiO+w==</latexit><latexit sha1_base64="bbKapyHJbTA8G7tcEzkpDH2CH/U=">AAAB73icbZBNS8NAEIYnftb6VfXoZbGIHrQkIuix6MVjBfsBbSib7aZdutnE3YlQQv+EFw+KePXvePPfuG1z0NYXFh7emWFn3iCRwqDrfjtLyyura+uFjeLm1vbObmlvv2HiVDNeZ7GMdSughkuheB0FSt5KNKdRIHkzGN5O6s0nro2I1QOOEu5HtK9EKBhFa7Vq3fB8eHLmdUtlt+JORRbBy6EMuWrd0lenF7M04gqZpMa0PTdBP6MaBZN8XOykhieUDWmfty0qGnHjZ9N9x+TYOj0Sxto+hWTq/p7IaGTMKApsZ0RxYOZrE/O/WjvF8NrPhEpS5IrNPgpTSTAmk+NJT2jOUI4sUKaF3ZWwAdWUoY2oaEPw5k9ehMZFxbN8f1mu3uRxFOAQjuAUPLiCKtxBDerAQMIzvMKb8+i8OO/Ox6x1yclnDuCPnM8fjhiO+w==</latexit><latexit sha1_base64="bbKapyHJbTA8G7tcEzkpDH2CH/U=">AAAB73icbZBNS8NAEIYnftb6VfXoZbGIHrQkIuix6MVjBfsBbSib7aZdutnE3YlQQv+EFw+KePXvePPfuG1z0NYXFh7emWFn3iCRwqDrfjtLyyura+uFjeLm1vbObmlvv2HiVDNeZ7GMdSughkuheB0FSt5KNKdRIHkzGN5O6s0nro2I1QOOEu5HtK9EKBhFa7Vq3fB8eHLmdUtlt+JORRbBy6EMuWrd0lenF7M04gqZpMa0PTdBP6MaBZN8XOykhieUDWmfty0qGnHjZ9N9x+TYOj0Sxto+hWTq/p7IaGTMKApsZ0RxYOZrE/O/WjvF8NrPhEpS5IrNPgpTSTAmk+NJT2jOUI4sUKaF3ZWwAdWUoY2oaEPw5k9ehMZFxbN8f1mu3uRxFOAQjuAUPLiCKtxBDerAQMIzvMKb8+i8OO/Ox6x1yclnDuCPnM8fjhiO+w==</latexit><latexit sha1_base64="bbKapyHJbTA8G7tcEzkpDH2CH/U=">AAAB73icbZBNS8NAEIYnftb6VfXoZbGIHrQkIuix6MVjBfsBbSib7aZdutnE3YlQQv+EFw+KePXvePPfuG1z0NYXFh7emWFn3iCRwqDrfjtLyyura+uFjeLm1vbObmlvv2HiVDNeZ7GMdSughkuheB0FSt5KNKdRIHkzGN5O6s0nro2I1QOOEu5HtK9EKBhFa7Vq3fB8eHLmdUtlt+JORRbBy6EMuWrd0lenF7M04gqZpMa0PTdBP6MaBZN8XOykhieUDWmfty0qGnHjZ9N9x+TYOj0Sxto+hWTq/p7IaGTMKApsZ0RxYOZrE/O/WjvF8NrPhEpS5IrNPgpTSTAmk+NJT2jOUI4sUKaF3ZWwAdWUoY2oaEPw5k9ehMZFxbN8f1mu3uRxFOAQjuAUPLiCKtxBDerAQMIzvMKb8+i8OO/Ox6x1yclnDuCPnM8fjhiO+w==</latexit>

Pi � k, 1
<latexit sha1_base64="AmzLQuH8idzpz8DUH8bp48f9vPI=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8KAlEUGPRS8eK1hbaEPZbCftks0m7G6EEvojvHhQxKu/x5v/xm2bg7a+sPDwzgw78wap4Nq47rdTWlldW98ob1a2tnd296r7B486yRTDFktEojoB1Si4xJbhRmAnVUjjQGA7iG6n9fYTKs0T+WDGKfoxHUoeckaNtdrNPj+Pzrx+tebW3ZnIMngF1KBQs1/96g0SlsUoDRNU667npsbPqTKcCZxUepnGlLKIDrFrUdIYtZ/P1p2QE+sMSJgo+6QhM/f3RE5jrcdxYDtjakZ6sTY1/6t1MxNe+zmXaWZQsvlHYSaIScj0djLgCpkRYwuUKW53JWxEFWXGJlSxIXiLJy/D40Xds3x/WWvcFHGU4QiO4RQ8uIIG3EETWsAggmd4hTcndV6cd+dj3lpyiplD+CPn8wcwqY7N</latexit><latexit sha1_base64="AmzLQuH8idzpz8DUH8bp48f9vPI=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8KAlEUGPRS8eK1hbaEPZbCftks0m7G6EEvojvHhQxKu/x5v/xm2bg7a+sPDwzgw78wap4Nq47rdTWlldW98ob1a2tnd296r7B486yRTDFktEojoB1Si4xJbhRmAnVUjjQGA7iG6n9fYTKs0T+WDGKfoxHUoeckaNtdrNPj+Pzrx+tebW3ZnIMngF1KBQs1/96g0SlsUoDRNU667npsbPqTKcCZxUepnGlLKIDrFrUdIYtZ/P1p2QE+sMSJgo+6QhM/f3RE5jrcdxYDtjakZ6sTY1/6t1MxNe+zmXaWZQsvlHYSaIScj0djLgCpkRYwuUKW53JWxEFWXGJlSxIXiLJy/D40Xds3x/WWvcFHGU4QiO4RQ8uIIG3EETWsAggmd4hTcndV6cd+dj3lpyiplD+CPn8wcwqY7N</latexit><latexit sha1_base64="AmzLQuH8idzpz8DUH8bp48f9vPI=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8KAlEUGPRS8eK1hbaEPZbCftks0m7G6EEvojvHhQxKu/x5v/xm2bg7a+sPDwzgw78wap4Nq47rdTWlldW98ob1a2tnd296r7B486yRTDFktEojoB1Si4xJbhRmAnVUjjQGA7iG6n9fYTKs0T+WDGKfoxHUoeckaNtdrNPj+Pzrx+tebW3ZnIMngF1KBQs1/96g0SlsUoDRNU667npsbPqTKcCZxUepnGlLKIDrFrUdIYtZ/P1p2QE+sMSJgo+6QhM/f3RE5jrcdxYDtjakZ6sTY1/6t1MxNe+zmXaWZQsvlHYSaIScj0djLgCpkRYwuUKW53JWxEFWXGJlSxIXiLJy/D40Xds3x/WWvcFHGU4QiO4RQ8uIIG3EETWsAggmd4hTcndV6cd+dj3lpyiplD+CPn8wcwqY7N</latexit><latexit sha1_base64="AmzLQuH8idzpz8DUH8bp48f9vPI=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8KAlEUGPRS8eK1hbaEPZbCftks0m7G6EEvojvHhQxKu/x5v/xm2bg7a+sPDwzgw78wap4Nq47rdTWlldW98ob1a2tnd296r7B486yRTDFktEojoB1Si4xJbhRmAnVUjjQGA7iG6n9fYTKs0T+WDGKfoxHUoeckaNtdrNPj+Pzrx+tebW3ZnIMngF1KBQs1/96g0SlsUoDRNU667npsbPqTKcCZxUepnGlLKIDrFrUdIYtZ/P1p2QE+sMSJgo+6QhM/f3RE5jrcdxYDtjakZ6sTY1/6t1MxNe+zmXaWZQsvlHYSaIScj0djLgCpkRYwuUKW53JWxEFWXGJlSxIXiLJy/D40Xds3x/WWvcFHGU4QiO4RQ8uIIG3EETWsAggmd4hTcndV6cd+dj3lpyiplD+CPn8wcwqY7N</latexit>

k0, 2
<latexit sha1_base64="7eBSiKX6QDSBpZF/VRQwHMp4JIw=">AAAB63icbZDNSgMxFIXv1L9a/6ou3QSL6ELKTBF0WXTjsoLTFtqhZNJMG5pkhiQjlKGv4MaFIm59IXe+jZl2Ftp6IPBx7r3k3hMmnGnjut9OaW19Y3OrvF3Z2d3bP6geHrV1nCpCfRLzWHVDrClnkvqGGU67iaJYhJx2wsldXu88UaVZLB/NNKGBwCPJIkawya3J+WVjUK25dXcutApeATUo1BpUv/rDmKSCSkM41rrnuYkJMqwMI5zOKv1U0wSTCR7RnkWJBdVBNt91hs6sM0RRrOyTBs3d3xMZFlpPRWg7BTZjvVzLzf9qvdREN0HGZJIaKsnioyjlyMQoPxwNmaLE8KkFTBSzuyIyxgoTY+Op2BC85ZNXod2oe5YfrmrN2yKOMpzAKVyAB9fQhHtogQ8ExvAMr/DmCOfFeXc+Fq0lp5g5hj9yPn8ADKaNkg==</latexit><latexit sha1_base64="7eBSiKX6QDSBpZF/VRQwHMp4JIw=">AAAB63icbZDNSgMxFIXv1L9a/6ou3QSL6ELKTBF0WXTjsoLTFtqhZNJMG5pkhiQjlKGv4MaFIm59IXe+jZl2Ftp6IPBx7r3k3hMmnGnjut9OaW19Y3OrvF3Z2d3bP6geHrV1nCpCfRLzWHVDrClnkvqGGU67iaJYhJx2wsldXu88UaVZLB/NNKGBwCPJIkawya3J+WVjUK25dXcutApeATUo1BpUv/rDmKSCSkM41rrnuYkJMqwMI5zOKv1U0wSTCR7RnkWJBdVBNt91hs6sM0RRrOyTBs3d3xMZFlpPRWg7BTZjvVzLzf9qvdREN0HGZJIaKsnioyjlyMQoPxwNmaLE8KkFTBSzuyIyxgoTY+Op2BC85ZNXod2oe5YfrmrN2yKOMpzAKVyAB9fQhHtogQ8ExvAMr/DmCOfFeXc+Fq0lp5g5hj9yPn8ADKaNkg==</latexit><latexit sha1_base64="7eBSiKX6QDSBpZF/VRQwHMp4JIw=">AAAB63icbZDNSgMxFIXv1L9a/6ou3QSL6ELKTBF0WXTjsoLTFtqhZNJMG5pkhiQjlKGv4MaFIm59IXe+jZl2Ftp6IPBx7r3k3hMmnGnjut9OaW19Y3OrvF3Z2d3bP6geHrV1nCpCfRLzWHVDrClnkvqGGU67iaJYhJx2wsldXu88UaVZLB/NNKGBwCPJIkawya3J+WVjUK25dXcutApeATUo1BpUv/rDmKSCSkM41rrnuYkJMqwMI5zOKv1U0wSTCR7RnkWJBdVBNt91hs6sM0RRrOyTBs3d3xMZFlpPRWg7BTZjvVzLzf9qvdREN0HGZJIaKsnioyjlyMQoPxwNmaLE8KkFTBSzuyIyxgoTY+Op2BC85ZNXod2oe5YfrmrN2yKOMpzAKVyAB9fQhHtogQ8ExvAMr/DmCOfFeXc+Fq0lp5g5hj9yPn8ADKaNkg==</latexit><latexit sha1_base64="7eBSiKX6QDSBpZF/VRQwHMp4JIw=">AAAB63icbZDNSgMxFIXv1L9a/6ou3QSL6ELKTBF0WXTjsoLTFtqhZNJMG5pkhiQjlKGv4MaFIm59IXe+jZl2Ftp6IPBx7r3k3hMmnGnjut9OaW19Y3OrvF3Z2d3bP6geHrV1nCpCfRLzWHVDrClnkvqGGU67iaJYhJx2wsldXu88UaVZLB/NNKGBwCPJIkawya3J+WVjUK25dXcutApeATUo1BpUv/rDmKSCSkM41rrnuYkJMqwMI5zOKv1U0wSTCR7RnkWJBdVBNt91hs6sM0RRrOyTBs3d3xMZFlpPRWg7BTZjvVzLzf9qvdREN0HGZJIaKsnioyjlyMQoPxwNmaLE8KkFTBSzuyIyxgoTY+Op2BC85ZNXod2oe5YfrmrN2yKOMpzAKVyAB9fQhHtogQ8ExvAMr/DmCOfFeXc+Fq0lp5g5hj9yPn8ADKaNkg==</latexit>

Wdf;µ1···µn
<latexit sha1_base64="1ClvM+0xmPd5kSVxyfLfycDn8B8=">AAACEnicbVDNS8MwHE39nPOr6tFLcAh6Ga0ICl6GXjxOcB+wlpKm6RaWpCVJhVH6N3jxX/HiQRGvnrz535huPejmg8DLe78fyXthyqjSjvNtLS2vrK6t1zbqm1vbO7v23n5XJZnEpIMTlsh+iBRhVJCOppqRfioJ4iEjvXB8U/q9ByIVTcS9nqTE52goaEwx0kYK7FOPIz3CiOW9IshzT3IYxcWVx7PAhR6OEq1geRFFYDecpjMFXCRuRRqgQjuwv7wowRknQmOGlBq4Tqr9HElNMSNF3csUSREeoyEZGCoQJ8rPp5EKeGyUCMaJNEdoOFV/b+SIKzXhoZksA6h5rxT/8waZji/9nIo000Tg2UNxxqBOYNkPjKgkWLOJIQhLav4K8QhJhLVpsW5KcOcjL5LuWdM1/O680bqu6qiBQ3AEToALLkAL3II26AAMHsEzeAVv1pP1Yr1bH7PRJavaOQB/YH3+AJ8zngs=</latexit><latexit sha1_base64="1ClvM+0xmPd5kSVxyfLfycDn8B8=">AAACEnicbVDNS8MwHE39nPOr6tFLcAh6Ga0ICl6GXjxOcB+wlpKm6RaWpCVJhVH6N3jxX/HiQRGvnrz535huPejmg8DLe78fyXthyqjSjvNtLS2vrK6t1zbqm1vbO7v23n5XJZnEpIMTlsh+iBRhVJCOppqRfioJ4iEjvXB8U/q9ByIVTcS9nqTE52goaEwx0kYK7FOPIz3CiOW9IshzT3IYxcWVx7PAhR6OEq1geRFFYDecpjMFXCRuRRqgQjuwv7wowRknQmOGlBq4Tqr9HElNMSNF3csUSREeoyEZGCoQJ8rPp5EKeGyUCMaJNEdoOFV/b+SIKzXhoZksA6h5rxT/8waZji/9nIo000Tg2UNxxqBOYNkPjKgkWLOJIQhLav4K8QhJhLVpsW5KcOcjL5LuWdM1/O680bqu6qiBQ3AEToALLkAL3II26AAMHsEzeAVv1pP1Yr1bH7PRJavaOQB/YH3+AJ8zngs=</latexit><latexit sha1_base64="1ClvM+0xmPd5kSVxyfLfycDn8B8=">AAACEnicbVDNS8MwHE39nPOr6tFLcAh6Ga0ICl6GXjxOcB+wlpKm6RaWpCVJhVH6N3jxX/HiQRGvnrz535huPejmg8DLe78fyXthyqjSjvNtLS2vrK6t1zbqm1vbO7v23n5XJZnEpIMTlsh+iBRhVJCOppqRfioJ4iEjvXB8U/q9ByIVTcS9nqTE52goaEwx0kYK7FOPIz3CiOW9IshzT3IYxcWVx7PAhR6OEq1geRFFYDecpjMFXCRuRRqgQjuwv7wowRknQmOGlBq4Tqr9HElNMSNF3csUSREeoyEZGCoQJ8rPp5EKeGyUCMaJNEdoOFV/b+SIKzXhoZksA6h5rxT/8waZji/9nIo000Tg2UNxxqBOYNkPjKgkWLOJIQhLav4K8QhJhLVpsW5KcOcjL5LuWdM1/O680bqu6qiBQ3AEToALLkAL3II26AAMHsEzeAVv1pP1Yr1bH7PRJavaOQB/YH3+AJ8zngs=</latexit><latexit sha1_base64="1ClvM+0xmPd5kSVxyfLfycDn8B8=">AAACEnicbVDNS8MwHE39nPOr6tFLcAh6Ga0ICl6GXjxOcB+wlpKm6RaWpCVJhVH6N3jxX/HiQRGvnrz535huPejmg8DLe78fyXthyqjSjvNtLS2vrK6t1zbqm1vbO7v23n5XJZnEpIMTlsh+iBRhVJCOppqRfioJ4iEjvXB8U/q9ByIVTcS9nqTE52goaEwx0kYK7FOPIz3CiOW9IshzT3IYxcWVx7PAhR6OEq1geRFFYDecpjMFXCRuRRqgQjuwv7wowRknQmOGlBq4Tqr9HElNMSNF3csUSREeoyEZGCoQJ8rPp5EKeGyUCMaJNEdoOFV/b+SIKzXhoZksA6h5rxT/8waZji/9nIo000Tg2UNxxqBOYNkPjKgkWLOJIQhLav4K8QhJhLVpsW5KcOcjL5LuWdM1/O680bqu6qiBQ3AEToALLkAL3II26AAMHsEzeAVv1pP1Yr1bH7PRJavaOQB/YH3+AJ8zngs=</latexit>

Wµ1···µn =
<latexit sha1_base64="O+VPcKNloVCQDCIgNWfLVymBfww=">AAACCnicbVDLSsNAFJ34rPUVdelmtAiuSiKCboSiG5cV7AOaECaTSTt0MhNmJkIJWbvxV9y4UMStX+DOv3HSZqGtBwbOnHMv994Tpowq7Tjf1tLyyuraem2jvrm1vbNr7+13lcgkJh0smJD9ECnCKCcdTTUj/VQSlISM9MLxTen3HohUVPB7PUmJn6AhpzHFSBspsI+8BOkRRizvFUHuJVngQg9HQitYfnhxFdgNp+lMAReJW5EGqNAO7C8vEjhLCNeYIaUGrpNqP0dSU8xIUfcyRVKEx2hIBoZylBDl59NTCnhilAjGQprHNZyqvztylCg1SUJTWS6u5r1S/M8bZDq+9HPK00wTjmeD4oxBLWCZC4yoJFiziSEIS2p2hXiEJMLapFc3IbjzJy+S7lnTNfzuvNG6ruKogUNwDE6BCy5AC9yCNugADB7BM3gFb9aT9WK9Wx+z0iWr6jkAf2B9/gBODpqg</latexit><latexit sha1_base64="O+VPcKNloVCQDCIgNWfLVymBfww=">AAACCnicbVDLSsNAFJ34rPUVdelmtAiuSiKCboSiG5cV7AOaECaTSTt0MhNmJkIJWbvxV9y4UMStX+DOv3HSZqGtBwbOnHMv994Tpowq7Tjf1tLyyuraem2jvrm1vbNr7+13lcgkJh0smJD9ECnCKCcdTTUj/VQSlISM9MLxTen3HohUVPB7PUmJn6AhpzHFSBspsI+8BOkRRizvFUHuJVngQg9HQitYfnhxFdgNp+lMAReJW5EGqNAO7C8vEjhLCNeYIaUGrpNqP0dSU8xIUfcyRVKEx2hIBoZylBDl59NTCnhilAjGQprHNZyqvztylCg1SUJTWS6u5r1S/M8bZDq+9HPK00wTjmeD4oxBLWCZC4yoJFiziSEIS2p2hXiEJMLapFc3IbjzJy+S7lnTNfzuvNG6ruKogUNwDE6BCy5AC9yCNugADB7BM3gFb9aT9WK9Wx+z0iWr6jkAf2B9/gBODpqg</latexit><latexit sha1_base64="O+VPcKNloVCQDCIgNWfLVymBfww=">AAACCnicbVDLSsNAFJ34rPUVdelmtAiuSiKCboSiG5cV7AOaECaTSTt0MhNmJkIJWbvxV9y4UMStX+DOv3HSZqGtBwbOnHMv994Tpowq7Tjf1tLyyuraem2jvrm1vbNr7+13lcgkJh0smJD9ECnCKCcdTTUj/VQSlISM9MLxTen3HohUVPB7PUmJn6AhpzHFSBspsI+8BOkRRizvFUHuJVngQg9HQitYfnhxFdgNp+lMAReJW5EGqNAO7C8vEjhLCNeYIaUGrpNqP0dSU8xIUfcyRVKEx2hIBoZylBDl59NTCnhilAjGQprHNZyqvztylCg1SUJTWS6u5r1S/M8bZDq+9HPK00wTjmeD4oxBLWCZC4yoJFiziSEIS2p2hXiEJMLapFc3IbjzJy+S7lnTNfzuvNG6ruKogUNwDE6BCy5AC9yCNugADB7BM3gFb9aT9WK9Wx+z0iWr6jkAf2B9/gBODpqg</latexit><latexit sha1_base64="O+VPcKNloVCQDCIgNWfLVymBfww=">AAACCnicbVDLSsNAFJ34rPUVdelmtAiuSiKCboSiG5cV7AOaECaTSTt0MhNmJkIJWbvxV9y4UMStX+DOv3HSZqGtBwbOnHMv994Tpowq7Tjf1tLyyuraem2jvrm1vbNr7+13lcgkJh0smJD9ECnCKCcdTTUj/VQSlISM9MLxTen3HohUVPB7PUmJn6AhpzHFSBspsI+8BOkRRizvFUHuJVngQg9HQitYfnhxFdgNp+lMAReJW5EGqNAO7C8vEjhLCNeYIaUGrpNqP0dSU8xIUfcyRVKEx2hIBoZylBDl59NTCnhilAjGQprHNZyqvztylCg1SUJTWS6u5r1S/M8bZDq+9HPK00wTjmeD4oxBLWCZC4yoJFiziSEIS2p2hXiEJMLapFc3IbjzJy+S7lnTNfzuvNG6ruKogUNwDE6BCy5AC9yCNugADB7BM3gFb9aT9WK9Wx+z0iWr6jkAf2B9/gBODpqg</latexit>

Singular functions in 2 + J     2 :

a) Loops where two or more 
particles can go on-shell. 

b) Current coupled to long-lived 
states. 

Work strategy: 

a) ME without the known long-
distance singularities. 

b) Focus on a kinematic window 
below 3-particle threshold.
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Gµ1···µn(Pf , Pi, L) = V �

k, 2
(a)
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(b)

(c)

(d)
<latexit sha1_base64="SZk5LnPonUPohVbP2eUGsVQzThc=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tFqJeSiKDHohePFe0HtKFsNpt26WYTdidCKf0JXjwo4tVf5M1/47bNQVtfWHh4Z4adeYNUCoOu++0U1tY3NreK26Wd3b39g/LhUcskmWa8yRKZ6E5ADZdC8SYKlLyTak7jQPJ2MLqd1dtPXBuRqEccp9yP6UCJSDCK1nqohuf9csWtuXORVfByqECuRr/81QsTlsVcIZPUmK7npuhPqEbBJJ+WepnhKWUjOuBdi4rG3PiT+apTcmadkESJtk8hmbu/JyY0NmYcB7Yzpjg0y7WZ+V+tm2F07U+ESjPkii0+ijJJMCGzu0koNGcoxxYo08LuStiQasrQplOyIXjLJ69C66LmWb6/rNRv8jiKcAKnUAUPrqAOd9CAJjAYwDO8wpsjnRfn3flYtBacfOYY/sj5/AGNPI1N</latexit><latexit sha1_base64="SZk5LnPonUPohVbP2eUGsVQzThc=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tFqJeSiKDHohePFe0HtKFsNpt26WYTdidCKf0JXjwo4tVf5M1/47bNQVtfWHh4Z4adeYNUCoOu++0U1tY3NreK26Wd3b39g/LhUcskmWa8yRKZ6E5ADZdC8SYKlLyTak7jQPJ2MLqd1dtPXBuRqEccp9yP6UCJSDCK1nqohuf9csWtuXORVfByqECuRr/81QsTlsVcIZPUmK7npuhPqEbBJJ+WepnhKWUjOuBdi4rG3PiT+apTcmadkESJtk8hmbu/JyY0NmYcB7Yzpjg0y7WZ+V+tm2F07U+ESjPkii0+ijJJMCGzu0koNGcoxxYo08LuStiQasrQplOyIXjLJ69C66LmWb6/rNRv8jiKcAKnUAUPrqAOd9CAJjAYwDO8wpsjnRfn3flYtBacfOYY/sj5/AGNPI1N</latexit><latexit sha1_base64="SZk5LnPonUPohVbP2eUGsVQzThc=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tFqJeSiKDHohePFe0HtKFsNpt26WYTdidCKf0JXjwo4tVf5M1/47bNQVtfWHh4Z4adeYNUCoOu++0U1tY3NreK26Wd3b39g/LhUcskmWa8yRKZ6E5ADZdC8SYKlLyTak7jQPJ2MLqd1dtPXBuRqEccp9yP6UCJSDCK1nqohuf9csWtuXORVfByqECuRr/81QsTlsVcIZPUmK7npuhPqEbBJJ+WepnhKWUjOuBdi4rG3PiT+apTcmadkESJtk8hmbu/JyY0NmYcB7Yzpjg0y7WZ+V+tm2F07U+ESjPkii0+ijJJMCGzu0koNGcoxxYo08LuStiQasrQplOyIXjLJ69C66LmWb6/rNRv8jiKcAKnUAUPrqAOd9CAJjAYwDO8wpsjnRfn3flYtBacfOYY/sj5/AGNPI1N</latexit><latexit sha1_base64="SZk5LnPonUPohVbP2eUGsVQzThc=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tFqJeSiKDHohePFe0HtKFsNpt26WYTdidCKf0JXjwo4tVf5M1/47bNQVtfWHh4Z4adeYNUCoOu++0U1tY3NreK26Wd3b39g/LhUcskmWa8yRKZ6E5ADZdC8SYKlLyTak7jQPJ2MLqd1dtPXBuRqEccp9yP6UCJSDCK1nqohuf9csWtuXORVfByqECuRr/81QsTlsVcIZPUmK7npuhPqEbBJJ+WepnhKWUjOuBdi4rG3PiT+apTcmadkESJtk8hmbu/JyY0NmYcB7Yzpjg0y7WZ+V+tm2F07U+ESjPkii0+ijJJMCGzu0koNGcoxxYo08LuStiQasrQplOyIXjLJ69C66LmWb6/rNRv8jiKcAKnUAUPrqAOd9CAJjAYwDO8wpsjnRfn3flYtBacfOYY/sj5/AGNPI1N</latexit>

Pf � k0, 1
<latexit sha1_base64="bbKapyHJbTA8G7tcEzkpDH2CH/U=">AAAB73icbZBNS8NAEIYnftb6VfXoZbGIHrQkIuix6MVjBfsBbSib7aZdutnE3YlQQv+EFw+KePXvePPfuG1z0NYXFh7emWFn3iCRwqDrfjtLyyura+uFjeLm1vbObmlvv2HiVDNeZ7GMdSughkuheB0FSt5KNKdRIHkzGN5O6s0nro2I1QOOEu5HtK9EKBhFa7Vq3fB8eHLmdUtlt+JORRbBy6EMuWrd0lenF7M04gqZpMa0PTdBP6MaBZN8XOykhieUDWmfty0qGnHjZ9N9x+TYOj0Sxto+hWTq/p7IaGTMKApsZ0RxYOZrE/O/WjvF8NrPhEpS5IrNPgpTSTAmk+NJT2jOUI4sUKaF3ZWwAdWUoY2oaEPw5k9ehMZFxbN8f1mu3uRxFOAQjuAUPLiCKtxBDerAQMIzvMKb8+i8OO/Ox6x1yclnDuCPnM8fjhiO+w==</latexit><latexit sha1_base64="bbKapyHJbTA8G7tcEzkpDH2CH/U=">AAAB73icbZBNS8NAEIYnftb6VfXoZbGIHrQkIuix6MVjBfsBbSib7aZdutnE3YlQQv+EFw+KePXvePPfuG1z0NYXFh7emWFn3iCRwqDrfjtLyyura+uFjeLm1vbObmlvv2HiVDNeZ7GMdSughkuheB0FSt5KNKdRIHkzGN5O6s0nro2I1QOOEu5HtK9EKBhFa7Vq3fB8eHLmdUtlt+JORRbBy6EMuWrd0lenF7M04gqZpMa0PTdBP6MaBZN8XOykhieUDWmfty0qGnHjZ9N9x+TYOj0Sxto+hWTq/p7IaGTMKApsZ0RxYOZrE/O/WjvF8NrPhEpS5IrNPgpTSTAmk+NJT2jOUI4sUKaF3ZWwAdWUoY2oaEPw5k9ehMZFxbN8f1mu3uRxFOAQjuAUPLiCKtxBDerAQMIzvMKb8+i8OO/Ox6x1yclnDuCPnM8fjhiO+w==</latexit><latexit sha1_base64="bbKapyHJbTA8G7tcEzkpDH2CH/U=">AAAB73icbZBNS8NAEIYnftb6VfXoZbGIHrQkIuix6MVjBfsBbSib7aZdutnE3YlQQv+EFw+KePXvePPfuG1z0NYXFh7emWFn3iCRwqDrfjtLyyura+uFjeLm1vbObmlvv2HiVDNeZ7GMdSughkuheB0FSt5KNKdRIHkzGN5O6s0nro2I1QOOEu5HtK9EKBhFa7Vq3fB8eHLmdUtlt+JORRbBy6EMuWrd0lenF7M04gqZpMa0PTdBP6MaBZN8XOykhieUDWmfty0qGnHjZ9N9x+TYOj0Sxto+hWTq/p7IaGTMKApsZ0RxYOZrE/O/WjvF8NrPhEpS5IrNPgpTSTAmk+NJT2jOUI4sUKaF3ZWwAdWUoY2oaEPw5k9ehMZFxbN8f1mu3uRxFOAQjuAUPLiCKtxBDerAQMIzvMKb8+i8OO/Ox6x1yclnDuCPnM8fjhiO+w==</latexit><latexit sha1_base64="bbKapyHJbTA8G7tcEzkpDH2CH/U=">AAAB73icbZBNS8NAEIYnftb6VfXoZbGIHrQkIuix6MVjBfsBbSib7aZdutnE3YlQQv+EFw+KePXvePPfuG1z0NYXFh7emWFn3iCRwqDrfjtLyyura+uFjeLm1vbObmlvv2HiVDNeZ7GMdSughkuheB0FSt5KNKdRIHkzGN5O6s0nro2I1QOOEu5HtK9EKBhFa7Vq3fB8eHLmdUtlt+JORRbBy6EMuWrd0lenF7M04gqZpMa0PTdBP6MaBZN8XOykhieUDWmfty0qGnHjZ9N9x+TYOj0Sxto+hWTq/p7IaGTMKApsZ0RxYOZrE/O/WjvF8NrPhEpS5IrNPgpTSTAmk+NJT2jOUI4sUKaF3ZWwAdWUoY2oaEPw5k9ehMZFxbN8f1mu3uRxFOAQjuAUPLiCKtxBDerAQMIzvMKb8+i8OO/Ox6x1yclnDuCPnM8fjhiO+w==</latexit>

Pi � k, 1
<latexit sha1_base64="AmzLQuH8idzpz8DUH8bp48f9vPI=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8KAlEUGPRS8eK1hbaEPZbCftks0m7G6EEvojvHhQxKu/x5v/xm2bg7a+sPDwzgw78wap4Nq47rdTWlldW98ob1a2tnd296r7B486yRTDFktEojoB1Si4xJbhRmAnVUjjQGA7iG6n9fYTKs0T+WDGKfoxHUoeckaNtdrNPj+Pzrx+tebW3ZnIMngF1KBQs1/96g0SlsUoDRNU667npsbPqTKcCZxUepnGlLKIDrFrUdIYtZ/P1p2QE+sMSJgo+6QhM/f3RE5jrcdxYDtjakZ6sTY1/6t1MxNe+zmXaWZQsvlHYSaIScj0djLgCpkRYwuUKW53JWxEFWXGJlSxIXiLJy/D40Xds3x/WWvcFHGU4QiO4RQ8uIIG3EETWsAggmd4hTcndV6cd+dj3lpyiplD+CPn8wcwqY7N</latexit><latexit sha1_base64="AmzLQuH8idzpz8DUH8bp48f9vPI=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8KAlEUGPRS8eK1hbaEPZbCftks0m7G6EEvojvHhQxKu/x5v/xm2bg7a+sPDwzgw78wap4Nq47rdTWlldW98ob1a2tnd296r7B486yRTDFktEojoB1Si4xJbhRmAnVUjjQGA7iG6n9fYTKs0T+WDGKfoxHUoeckaNtdrNPj+Pzrx+tebW3ZnIMngF1KBQs1/96g0SlsUoDRNU667npsbPqTKcCZxUepnGlLKIDrFrUdIYtZ/P1p2QE+sMSJgo+6QhM/f3RE5jrcdxYDtjakZ6sTY1/6t1MxNe+zmXaWZQsvlHYSaIScj0djLgCpkRYwuUKW53JWxEFWXGJlSxIXiLJy/D40Xds3x/WWvcFHGU4QiO4RQ8uIIG3EETWsAggmd4hTcndV6cd+dj3lpyiplD+CPn8wcwqY7N</latexit><latexit sha1_base64="AmzLQuH8idzpz8DUH8bp48f9vPI=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8KAlEUGPRS8eK1hbaEPZbCftks0m7G6EEvojvHhQxKu/x5v/xm2bg7a+sPDwzgw78wap4Nq47rdTWlldW98ob1a2tnd296r7B486yRTDFktEojoB1Si4xJbhRmAnVUjjQGA7iG6n9fYTKs0T+WDGKfoxHUoeckaNtdrNPj+Pzrx+tebW3ZnIMngF1KBQs1/96g0SlsUoDRNU667npsbPqTKcCZxUepnGlLKIDrFrUdIYtZ/P1p2QE+sMSJgo+6QhM/f3RE5jrcdxYDtjakZ6sTY1/6t1MxNe+zmXaWZQsvlHYSaIScj0djLgCpkRYwuUKW53JWxEFWXGJlSxIXiLJy/D40Xds3x/WWvcFHGU4QiO4RQ8uIIG3EETWsAggmd4hTcndV6cd+dj3lpyiplD+CPn8wcwqY7N</latexit><latexit sha1_base64="AmzLQuH8idzpz8DUH8bp48f9vPI=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8KAlEUGPRS8eK1hbaEPZbCftks0m7G6EEvojvHhQxKu/x5v/xm2bg7a+sPDwzgw78wap4Nq47rdTWlldW98ob1a2tnd296r7B486yRTDFktEojoB1Si4xJbhRmAnVUjjQGA7iG6n9fYTKs0T+WDGKfoxHUoeckaNtdrNPj+Pzrx+tebW3ZnIMngF1KBQs1/96g0SlsUoDRNU667npsbPqTKcCZxUepnGlLKIDrFrUdIYtZ/P1p2QE+sMSJgo+6QhM/f3RE5jrcdxYDtjakZ6sTY1/6t1MxNe+zmXaWZQsvlHYSaIScj0djLgCpkRYwuUKW53JWxEFWXGJlSxIXiLJy/D40Xds3x/WWvcFHGU4QiO4RQ8uIIG3EETWsAggmd4hTcndV6cd+dj3lpyiplD+CPn8wcwqY7N</latexit>

k0, 2
<latexit sha1_base64="7eBSiKX6QDSBpZF/VRQwHMp4JIw=">AAAB63icbZDNSgMxFIXv1L9a/6ou3QSL6ELKTBF0WXTjsoLTFtqhZNJMG5pkhiQjlKGv4MaFIm59IXe+jZl2Ftp6IPBx7r3k3hMmnGnjut9OaW19Y3OrvF3Z2d3bP6geHrV1nCpCfRLzWHVDrClnkvqGGU67iaJYhJx2wsldXu88UaVZLB/NNKGBwCPJIkawya3J+WVjUK25dXcutApeATUo1BpUv/rDmKSCSkM41rrnuYkJMqwMI5zOKv1U0wSTCR7RnkWJBdVBNt91hs6sM0RRrOyTBs3d3xMZFlpPRWg7BTZjvVzLzf9qvdREN0HGZJIaKsnioyjlyMQoPxwNmaLE8KkFTBSzuyIyxgoTY+Op2BC85ZNXod2oe5YfrmrN2yKOMpzAKVyAB9fQhHtogQ8ExvAMr/DmCOfFeXc+Fq0lp5g5hj9yPn8ADKaNkg==</latexit><latexit sha1_base64="7eBSiKX6QDSBpZF/VRQwHMp4JIw=">AAAB63icbZDNSgMxFIXv1L9a/6ou3QSL6ELKTBF0WXTjsoLTFtqhZNJMG5pkhiQjlKGv4MaFIm59IXe+jZl2Ftp6IPBx7r3k3hMmnGnjut9OaW19Y3OrvF3Z2d3bP6geHrV1nCpCfRLzWHVDrClnkvqGGU67iaJYhJx2wsldXu88UaVZLB/NNKGBwCPJIkawya3J+WVjUK25dXcutApeATUo1BpUv/rDmKSCSkM41rrnuYkJMqwMI5zOKv1U0wSTCR7RnkWJBdVBNt91hs6sM0RRrOyTBs3d3xMZFlpPRWg7BTZjvVzLzf9qvdREN0HGZJIaKsnioyjlyMQoPxwNmaLE8KkFTBSzuyIyxgoTY+Op2BC85ZNXod2oe5YfrmrN2yKOMpzAKVyAB9fQhHtogQ8ExvAMr/DmCOfFeXc+Fq0lp5g5hj9yPn8ADKaNkg==</latexit><latexit sha1_base64="7eBSiKX6QDSBpZF/VRQwHMp4JIw=">AAAB63icbZDNSgMxFIXv1L9a/6ou3QSL6ELKTBF0WXTjsoLTFtqhZNJMG5pkhiQjlKGv4MaFIm59IXe+jZl2Ftp6IPBx7r3k3hMmnGnjut9OaW19Y3OrvF3Z2d3bP6geHrV1nCpCfRLzWHVDrClnkvqGGU67iaJYhJx2wsldXu88UaVZLB/NNKGBwCPJIkawya3J+WVjUK25dXcutApeATUo1BpUv/rDmKSCSkM41rrnuYkJMqwMI5zOKv1U0wSTCR7RnkWJBdVBNt91hs6sM0RRrOyTBs3d3xMZFlpPRWg7BTZjvVzLzf9qvdREN0HGZJIaKsnioyjlyMQoPxwNmaLE8KkFTBSzuyIyxgoTY+Op2BC85ZNXod2oe5YfrmrN2yKOMpzAKVyAB9fQhHtogQ8ExvAMr/DmCOfFeXc+Fq0lp5g5hj9yPn8ADKaNkg==</latexit><latexit sha1_base64="7eBSiKX6QDSBpZF/VRQwHMp4JIw=">AAAB63icbZDNSgMxFIXv1L9a/6ou3QSL6ELKTBF0WXTjsoLTFtqhZNJMG5pkhiQjlKGv4MaFIm59IXe+jZl2Ftp6IPBx7r3k3hMmnGnjut9OaW19Y3OrvF3Z2d3bP6geHrV1nCpCfRLzWHVDrClnkvqGGU67iaJYhJx2wsldXu88UaVZLB/NNKGBwCPJIkawya3J+WVjUK25dXcutApeATUo1BpUv/rDmKSCSkM41rrnuYkJMqwMI5zOKv1U0wSTCR7RnkWJBdVBNt91hs6sM0RRrOyTBs3d3xMZFlpPRWg7BTZjvVzLzf9qvdREN0HGZJIaKsnioyjlyMQoPxwNmaLE8KkFTBSzuyIyxgoTY+Op2BC85ZNXod2oe5YfrmrN2yKOMpzAKVyAB9fQhHtogQ8ExvAMr/DmCOfFeXc+Fq0lp5g5hj9yPn8ADKaNkg==</latexit>

Wdf;µ1···µn
<latexit sha1_base64="1ClvM+0xmPd5kSVxyfLfycDn8B8=">AAACEnicbVDNS8MwHE39nPOr6tFLcAh6Ga0ICl6GXjxOcB+wlpKm6RaWpCVJhVH6N3jxX/HiQRGvnrz535huPejmg8DLe78fyXthyqjSjvNtLS2vrK6t1zbqm1vbO7v23n5XJZnEpIMTlsh+iBRhVJCOppqRfioJ4iEjvXB8U/q9ByIVTcS9nqTE52goaEwx0kYK7FOPIz3CiOW9IshzT3IYxcWVx7PAhR6OEq1geRFFYDecpjMFXCRuRRqgQjuwv7wowRknQmOGlBq4Tqr9HElNMSNF3csUSREeoyEZGCoQJ8rPp5EKeGyUCMaJNEdoOFV/b+SIKzXhoZksA6h5rxT/8waZji/9nIo000Tg2UNxxqBOYNkPjKgkWLOJIQhLav4K8QhJhLVpsW5KcOcjL5LuWdM1/O680bqu6qiBQ3AEToALLkAL3II26AAMHsEzeAVv1pP1Yr1bH7PRJavaOQB/YH3+AJ8zngs=</latexit><latexit sha1_base64="1ClvM+0xmPd5kSVxyfLfycDn8B8=">AAACEnicbVDNS8MwHE39nPOr6tFLcAh6Ga0ICl6GXjxOcB+wlpKm6RaWpCVJhVH6N3jxX/HiQRGvnrz535huPejmg8DLe78fyXthyqjSjvNtLS2vrK6t1zbqm1vbO7v23n5XJZnEpIMTlsh+iBRhVJCOppqRfioJ4iEjvXB8U/q9ByIVTcS9nqTE52goaEwx0kYK7FOPIz3CiOW9IshzT3IYxcWVx7PAhR6OEq1geRFFYDecpjMFXCRuRRqgQjuwv7wowRknQmOGlBq4Tqr9HElNMSNF3csUSREeoyEZGCoQJ8rPp5EKeGyUCMaJNEdoOFV/b+SIKzXhoZksA6h5rxT/8waZji/9nIo000Tg2UNxxqBOYNkPjKgkWLOJIQhLav4K8QhJhLVpsW5KcOcjL5LuWdM1/O680bqu6qiBQ3AEToALLkAL3II26AAMHsEzeAVv1pP1Yr1bH7PRJavaOQB/YH3+AJ8zngs=</latexit><latexit sha1_base64="1ClvM+0xmPd5kSVxyfLfycDn8B8=">AAACEnicbVDNS8MwHE39nPOr6tFLcAh6Ga0ICl6GXjxOcB+wlpKm6RaWpCVJhVH6N3jxX/HiQRGvnrz535huPejmg8DLe78fyXthyqjSjvNtLS2vrK6t1zbqm1vbO7v23n5XJZnEpIMTlsh+iBRhVJCOppqRfioJ4iEjvXB8U/q9ByIVTcS9nqTE52goaEwx0kYK7FOPIz3CiOW9IshzT3IYxcWVx7PAhR6OEq1geRFFYDecpjMFXCRuRRqgQjuwv7wowRknQmOGlBq4Tqr9HElNMSNF3csUSREeoyEZGCoQJ8rPp5EKeGyUCMaJNEdoOFV/b+SIKzXhoZksA6h5rxT/8waZji/9nIo000Tg2UNxxqBOYNkPjKgkWLOJIQhLav4K8QhJhLVpsW5KcOcjL5LuWdM1/O680bqu6qiBQ3AEToALLkAL3II26AAMHsEzeAVv1pP1Yr1bH7PRJavaOQB/YH3+AJ8zngs=</latexit><latexit sha1_base64="1ClvM+0xmPd5kSVxyfLfycDn8B8=">AAACEnicbVDNS8MwHE39nPOr6tFLcAh6Ga0ICl6GXjxOcB+wlpKm6RaWpCVJhVH6N3jxX/HiQRGvnrz535huPejmg8DLe78fyXthyqjSjvNtLS2vrK6t1zbqm1vbO7v23n5XJZnEpIMTlsh+iBRhVJCOppqRfioJ4iEjvXB8U/q9ByIVTcS9nqTE52goaEwx0kYK7FOPIz3CiOW9IshzT3IYxcWVx7PAhR6OEq1geRFFYDecpjMFXCRuRRqgQjuwv7wowRknQmOGlBq4Tqr9HElNMSNF3csUSREeoyEZGCoQJ8rPp5EKeGyUCMaJNEdoOFV/b+SIKzXhoZksA6h5rxT/8waZji/9nIo000Tg2UNxxqBOYNkPjKgkWLOJIQhLav4K8QhJhLVpsW5KcOcjL5LuWdM1/O680bqu6qiBQ3AEToALLkAL3II26AAMHsEzeAVv1pP1Yr1bH7PRJavaOQB/YH3+AJ8zngs=</latexit>

Wµ1···µn =
<latexit sha1_base64="O+VPcKNloVCQDCIgNWfLVymBfww=">AAACCnicbVDLSsNAFJ34rPUVdelmtAiuSiKCboSiG5cV7AOaECaTSTt0MhNmJkIJWbvxV9y4UMStX+DOv3HSZqGtBwbOnHMv994Tpowq7Tjf1tLyyuraem2jvrm1vbNr7+13lcgkJh0smJD9ECnCKCcdTTUj/VQSlISM9MLxTen3HohUVPB7PUmJn6AhpzHFSBspsI+8BOkRRizvFUHuJVngQg9HQitYfnhxFdgNp+lMAReJW5EGqNAO7C8vEjhLCNeYIaUGrpNqP0dSU8xIUfcyRVKEx2hIBoZylBDl59NTCnhilAjGQprHNZyqvztylCg1SUJTWS6u5r1S/M8bZDq+9HPK00wTjmeD4oxBLWCZC4yoJFiziSEIS2p2hXiEJMLapFc3IbjzJy+S7lnTNfzuvNG6ruKogUNwDE6BCy5AC9yCNugADB7BM3gFb9aT9WK9Wx+z0iWr6jkAf2B9/gBODpqg</latexit><latexit sha1_base64="O+VPcKNloVCQDCIgNWfLVymBfww=">AAACCnicbVDLSsNAFJ34rPUVdelmtAiuSiKCboSiG5cV7AOaECaTSTt0MhNmJkIJWbvxV9y4UMStX+DOv3HSZqGtBwbOnHMv994Tpowq7Tjf1tLyyuraem2jvrm1vbNr7+13lcgkJh0smJD9ECnCKCcdTTUj/VQSlISM9MLxTen3HohUVPB7PUmJn6AhpzHFSBspsI+8BOkRRizvFUHuJVngQg9HQitYfnhxFdgNp+lMAReJW5EGqNAO7C8vEjhLCNeYIaUGrpNqP0dSU8xIUfcyRVKEx2hIBoZylBDl59NTCnhilAjGQprHNZyqvztylCg1SUJTWS6u5r1S/M8bZDq+9HPK00wTjmeD4oxBLWCZC4yoJFiziSEIS2p2hXiEJMLapFc3IbjzJy+S7lnTNfzuvNG6ruKogUNwDE6BCy5AC9yCNugADB7BM3gFb9aT9WK9Wx+z0iWr6jkAf2B9/gBODpqg</latexit><latexit sha1_base64="O+VPcKNloVCQDCIgNWfLVymBfww=">AAACCnicbVDLSsNAFJ34rPUVdelmtAiuSiKCboSiG5cV7AOaECaTSTt0MhNmJkIJWbvxV9y4UMStX+DOv3HSZqGtBwbOnHMv994Tpowq7Tjf1tLyyuraem2jvrm1vbNr7+13lcgkJh0smJD9ECnCKCcdTTUj/VQSlISM9MLxTen3HohUVPB7PUmJn6AhpzHFSBspsI+8BOkRRizvFUHuJVngQg9HQitYfnhxFdgNp+lMAReJW5EGqNAO7C8vEjhLCNeYIaUGrpNqP0dSU8xIUfcyRVKEx2hIBoZylBDl59NTCnhilAjGQprHNZyqvztylCg1SUJTWS6u5r1S/M8bZDq+9HPK00wTjmeD4oxBLWCZC4yoJFiziSEIS2p2hXiEJMLapFc3IbjzJy+S7lnTNfzuvNG6ruKogUNwDE6BCy5AC9yCNugADB7BM3gFb9aT9WK9Wx+z0iWr6jkAf2B9/gBODpqg</latexit><latexit sha1_base64="O+VPcKNloVCQDCIgNWfLVymBfww=">AAACCnicbVDLSsNAFJ34rPUVdelmtAiuSiKCboSiG5cV7AOaECaTSTt0MhNmJkIJWbvxV9y4UMStX+DOv3HSZqGtBwbOnHMv994Tpowq7Tjf1tLyyuraem2jvrm1vbNr7+13lcgkJh0smJD9ECnCKCcdTTUj/VQSlISM9MLxTen3HohUVPB7PUmJn6AhpzHFSBspsI+8BOkRRizvFUHuJVngQg9HQitYfnhxFdgNp+lMAReJW5EGqNAO7C8vEjhLCNeYIaUGrpNqP0dSU8xIUfcyRVKEx2hIBoZylBDl59NTCnhilAjGQprHNZyqvztylCg1SUJTWS6u5r1S/M8bZDq+9HPK00wTjmeD4oxBLWCZC4yoJFiziSEIS2p2hXiEJMLapFc3IbjzJy+S7lnTNfzuvNG6ruKogUNwDE6BCy5AC9yCNugADB7BM3gFb9aT9WK9Wx+z0iWr6jkAf2B9/gBODpqg</latexit>
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Gµ1···µn(Pf , Pi, L) = V �

k, 2
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(b)

(c)

(d)
<latexit sha1_base64="SZk5LnPonUPohVbP2eUGsVQzThc=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tFqJeSiKDHohePFe0HtKFsNpt26WYTdidCKf0JXjwo4tVf5M1/47bNQVtfWHh4Z4adeYNUCoOu++0U1tY3NreK26Wd3b39g/LhUcskmWa8yRKZ6E5ADZdC8SYKlLyTak7jQPJ2MLqd1dtPXBuRqEccp9yP6UCJSDCK1nqohuf9csWtuXORVfByqECuRr/81QsTlsVcIZPUmK7npuhPqEbBJJ+WepnhKWUjOuBdi4rG3PiT+apTcmadkESJtk8hmbu/JyY0NmYcB7Yzpjg0y7WZ+V+tm2F07U+ESjPkii0+ijJJMCGzu0koNGcoxxYo08LuStiQasrQplOyIXjLJ69C66LmWb6/rNRv8jiKcAKnUAUPrqAOd9CAJjAYwDO8wpsjnRfn3flYtBacfOYY/sj5/AGNPI1N</latexit><latexit sha1_base64="SZk5LnPonUPohVbP2eUGsVQzThc=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tFqJeSiKDHohePFe0HtKFsNpt26WYTdidCKf0JXjwo4tVf5M1/47bNQVtfWHh4Z4adeYNUCoOu++0U1tY3NreK26Wd3b39g/LhUcskmWa8yRKZ6E5ADZdC8SYKlLyTak7jQPJ2MLqd1dtPXBuRqEccp9yP6UCJSDCK1nqohuf9csWtuXORVfByqECuRr/81QsTlsVcIZPUmK7npuhPqEbBJJ+WepnhKWUjOuBdi4rG3PiT+apTcmadkESJtk8hmbu/JyY0NmYcB7Yzpjg0y7WZ+V+tm2F07U+ESjPkii0+ijJJMCGzu0koNGcoxxYo08LuStiQasrQplOyIXjLJ69C66LmWb6/rNRv8jiKcAKnUAUPrqAOd9CAJjAYwDO8wpsjnRfn3flYtBacfOYY/sj5/AGNPI1N</latexit><latexit sha1_base64="SZk5LnPonUPohVbP2eUGsVQzThc=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tFqJeSiKDHohePFe0HtKFsNpt26WYTdidCKf0JXjwo4tVf5M1/47bNQVtfWHh4Z4adeYNUCoOu++0U1tY3NreK26Wd3b39g/LhUcskmWa8yRKZ6E5ADZdC8SYKlLyTak7jQPJ2MLqd1dtPXBuRqEccp9yP6UCJSDCK1nqohuf9csWtuXORVfByqECuRr/81QsTlsVcIZPUmK7npuhPqEbBJJ+WepnhKWUjOuBdi4rG3PiT+apTcmadkESJtk8hmbu/JyY0NmYcB7Yzpjg0y7WZ+V+tm2F07U+ESjPkii0+ijJJMCGzu0koNGcoxxYo08LuStiQasrQplOyIXjLJ69C66LmWb6/rNRv8jiKcAKnUAUPrqAOd9CAJjAYwDO8wpsjnRfn3flYtBacfOYY/sj5/AGNPI1N</latexit><latexit sha1_base64="SZk5LnPonUPohVbP2eUGsVQzThc=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tFqJeSiKDHohePFe0HtKFsNpt26WYTdidCKf0JXjwo4tVf5M1/47bNQVtfWHh4Z4adeYNUCoOu++0U1tY3NreK26Wd3b39g/LhUcskmWa8yRKZ6E5ADZdC8SYKlLyTak7jQPJ2MLqd1dtPXBuRqEccp9yP6UCJSDCK1nqohuf9csWtuXORVfByqECuRr/81QsTlsVcIZPUmK7npuhPqEbBJJ+WepnhKWUjOuBdi4rG3PiT+apTcmadkESJtk8hmbu/JyY0NmYcB7Yzpjg0y7WZ+V+tm2F07U+ESjPkii0+ijJJMCGzu0koNGcoxxYo08LuStiQasrQplOyIXjLJ69C66LmWb6/rNRv8jiKcAKnUAUPrqAOd9CAJjAYwDO8wpsjnRfn3flYtBacfOYY/sj5/AGNPI1N</latexit>

Pf � k0, 1
<latexit sha1_base64="bbKapyHJbTA8G7tcEzkpDH2CH/U=">AAAB73icbZBNS8NAEIYnftb6VfXoZbGIHrQkIuix6MVjBfsBbSib7aZdutnE3YlQQv+EFw+KePXvePPfuG1z0NYXFh7emWFn3iCRwqDrfjtLyyura+uFjeLm1vbObmlvv2HiVDNeZ7GMdSughkuheB0FSt5KNKdRIHkzGN5O6s0nro2I1QOOEu5HtK9EKBhFa7Vq3fB8eHLmdUtlt+JORRbBy6EMuWrd0lenF7M04gqZpMa0PTdBP6MaBZN8XOykhieUDWmfty0qGnHjZ9N9x+TYOj0Sxto+hWTq/p7IaGTMKApsZ0RxYOZrE/O/WjvF8NrPhEpS5IrNPgpTSTAmk+NJT2jOUI4sUKaF3ZWwAdWUoY2oaEPw5k9ehMZFxbN8f1mu3uRxFOAQjuAUPLiCKtxBDerAQMIzvMKb8+i8OO/Ox6x1yclnDuCPnM8fjhiO+w==</latexit><latexit sha1_base64="bbKapyHJbTA8G7tcEzkpDH2CH/U=">AAAB73icbZBNS8NAEIYnftb6VfXoZbGIHrQkIuix6MVjBfsBbSib7aZdutnE3YlQQv+EFw+KePXvePPfuG1z0NYXFh7emWFn3iCRwqDrfjtLyyura+uFjeLm1vbObmlvv2HiVDNeZ7GMdSughkuheB0FSt5KNKdRIHkzGN5O6s0nro2I1QOOEu5HtK9EKBhFa7Vq3fB8eHLmdUtlt+JORRbBy6EMuWrd0lenF7M04gqZpMa0PTdBP6MaBZN8XOykhieUDWmfty0qGnHjZ9N9x+TYOj0Sxto+hWTq/p7IaGTMKApsZ0RxYOZrE/O/WjvF8NrPhEpS5IrNPgpTSTAmk+NJT2jOUI4sUKaF3ZWwAdWUoY2oaEPw5k9ehMZFxbN8f1mu3uRxFOAQjuAUPLiCKtxBDerAQMIzvMKb8+i8OO/Ox6x1yclnDuCPnM8fjhiO+w==</latexit><latexit sha1_base64="bbKapyHJbTA8G7tcEzkpDH2CH/U=">AAAB73icbZBNS8NAEIYnftb6VfXoZbGIHrQkIuix6MVjBfsBbSib7aZdutnE3YlQQv+EFw+KePXvePPfuG1z0NYXFh7emWFn3iCRwqDrfjtLyyura+uFjeLm1vbObmlvv2HiVDNeZ7GMdSughkuheB0FSt5KNKdRIHkzGN5O6s0nro2I1QOOEu5HtK9EKBhFa7Vq3fB8eHLmdUtlt+JORRbBy6EMuWrd0lenF7M04gqZpMa0PTdBP6MaBZN8XOykhieUDWmfty0qGnHjZ9N9x+TYOj0Sxto+hWTq/p7IaGTMKApsZ0RxYOZrE/O/WjvF8NrPhEpS5IrNPgpTSTAmk+NJT2jOUI4sUKaF3ZWwAdWUoY2oaEPw5k9ehMZFxbN8f1mu3uRxFOAQjuAUPLiCKtxBDerAQMIzvMKb8+i8OO/Ox6x1yclnDuCPnM8fjhiO+w==</latexit><latexit sha1_base64="bbKapyHJbTA8G7tcEzkpDH2CH/U=">AAAB73icbZBNS8NAEIYnftb6VfXoZbGIHrQkIuix6MVjBfsBbSib7aZdutnE3YlQQv+EFw+KePXvePPfuG1z0NYXFh7emWFn3iCRwqDrfjtLyyura+uFjeLm1vbObmlvv2HiVDNeZ7GMdSughkuheB0FSt5KNKdRIHkzGN5O6s0nro2I1QOOEu5HtK9EKBhFa7Vq3fB8eHLmdUtlt+JORRbBy6EMuWrd0lenF7M04gqZpMa0PTdBP6MaBZN8XOykhieUDWmfty0qGnHjZ9N9x+TYOj0Sxto+hWTq/p7IaGTMKApsZ0RxYOZrE/O/WjvF8NrPhEpS5IrNPgpTSTAmk+NJT2jOUI4sUKaF3ZWwAdWUoY2oaEPw5k9ehMZFxbN8f1mu3uRxFOAQjuAUPLiCKtxBDerAQMIzvMKb8+i8OO/Ox6x1yclnDuCPnM8fjhiO+w==</latexit>

Pi � k, 1
<latexit sha1_base64="AmzLQuH8idzpz8DUH8bp48f9vPI=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8KAlEUGPRS8eK1hbaEPZbCftks0m7G6EEvojvHhQxKu/x5v/xm2bg7a+sPDwzgw78wap4Nq47rdTWlldW98ob1a2tnd296r7B486yRTDFktEojoB1Si4xJbhRmAnVUjjQGA7iG6n9fYTKs0T+WDGKfoxHUoeckaNtdrNPj+Pzrx+tebW3ZnIMngF1KBQs1/96g0SlsUoDRNU667npsbPqTKcCZxUepnGlLKIDrFrUdIYtZ/P1p2QE+sMSJgo+6QhM/f3RE5jrcdxYDtjakZ6sTY1/6t1MxNe+zmXaWZQsvlHYSaIScj0djLgCpkRYwuUKW53JWxEFWXGJlSxIXiLJy/D40Xds3x/WWvcFHGU4QiO4RQ8uIIG3EETWsAggmd4hTcndV6cd+dj3lpyiplD+CPn8wcwqY7N</latexit><latexit sha1_base64="AmzLQuH8idzpz8DUH8bp48f9vPI=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8KAlEUGPRS8eK1hbaEPZbCftks0m7G6EEvojvHhQxKu/x5v/xm2bg7a+sPDwzgw78wap4Nq47rdTWlldW98ob1a2tnd296r7B486yRTDFktEojoB1Si4xJbhRmAnVUjjQGA7iG6n9fYTKs0T+WDGKfoxHUoeckaNtdrNPj+Pzrx+tebW3ZnIMngF1KBQs1/96g0SlsUoDRNU667npsbPqTKcCZxUepnGlLKIDrFrUdIYtZ/P1p2QE+sMSJgo+6QhM/f3RE5jrcdxYDtjakZ6sTY1/6t1MxNe+zmXaWZQsvlHYSaIScj0djLgCpkRYwuUKW53JWxEFWXGJlSxIXiLJy/D40Xds3x/WWvcFHGU4QiO4RQ8uIIG3EETWsAggmd4hTcndV6cd+dj3lpyiplD+CPn8wcwqY7N</latexit><latexit sha1_base64="AmzLQuH8idzpz8DUH8bp48f9vPI=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8KAlEUGPRS8eK1hbaEPZbCftks0m7G6EEvojvHhQxKu/x5v/xm2bg7a+sPDwzgw78wap4Nq47rdTWlldW98ob1a2tnd296r7B486yRTDFktEojoB1Si4xJbhRmAnVUjjQGA7iG6n9fYTKs0T+WDGKfoxHUoeckaNtdrNPj+Pzrx+tebW3ZnIMngF1KBQs1/96g0SlsUoDRNU667npsbPqTKcCZxUepnGlLKIDrFrUdIYtZ/P1p2QE+sMSJgo+6QhM/f3RE5jrcdxYDtjakZ6sTY1/6t1MxNe+zmXaWZQsvlHYSaIScj0djLgCpkRYwuUKW53JWxEFWXGJlSxIXiLJy/D40Xds3x/WWvcFHGU4QiO4RQ8uIIG3EETWsAggmd4hTcndV6cd+dj3lpyiplD+CPn8wcwqY7N</latexit><latexit sha1_base64="AmzLQuH8idzpz8DUH8bp48f9vPI=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8KAlEUGPRS8eK1hbaEPZbCftks0m7G6EEvojvHhQxKu/x5v/xm2bg7a+sPDwzgw78wap4Nq47rdTWlldW98ob1a2tnd296r7B486yRTDFktEojoB1Si4xJbhRmAnVUjjQGA7iG6n9fYTKs0T+WDGKfoxHUoeckaNtdrNPj+Pzrx+tebW3ZnIMngF1KBQs1/96g0SlsUoDRNU667npsbPqTKcCZxUepnGlLKIDrFrUdIYtZ/P1p2QE+sMSJgo+6QhM/f3RE5jrcdxYDtjakZ6sTY1/6t1MxNe+zmXaWZQsvlHYSaIScj0djLgCpkRYwuUKW53JWxEFWXGJlSxIXiLJy/D40Xds3x/WWvcFHGU4QiO4RQ8uIIG3EETWsAggmd4hTcndV6cd+dj3lpyiplD+CPn8wcwqY7N</latexit>

k0, 2
<latexit sha1_base64="7eBSiKX6QDSBpZF/VRQwHMp4JIw=">AAAB63icbZDNSgMxFIXv1L9a/6ou3QSL6ELKTBF0WXTjsoLTFtqhZNJMG5pkhiQjlKGv4MaFIm59IXe+jZl2Ftp6IPBx7r3k3hMmnGnjut9OaW19Y3OrvF3Z2d3bP6geHrV1nCpCfRLzWHVDrClnkvqGGU67iaJYhJx2wsldXu88UaVZLB/NNKGBwCPJIkawya3J+WVjUK25dXcutApeATUo1BpUv/rDmKSCSkM41rrnuYkJMqwMI5zOKv1U0wSTCR7RnkWJBdVBNt91hs6sM0RRrOyTBs3d3xMZFlpPRWg7BTZjvVzLzf9qvdREN0HGZJIaKsnioyjlyMQoPxwNmaLE8KkFTBSzuyIyxgoTY+Op2BC85ZNXod2oe5YfrmrN2yKOMpzAKVyAB9fQhHtogQ8ExvAMr/DmCOfFeXc+Fq0lp5g5hj9yPn8ADKaNkg==</latexit><latexit sha1_base64="7eBSiKX6QDSBpZF/VRQwHMp4JIw=">AAAB63icbZDNSgMxFIXv1L9a/6ou3QSL6ELKTBF0WXTjsoLTFtqhZNJMG5pkhiQjlKGv4MaFIm59IXe+jZl2Ftp6IPBx7r3k3hMmnGnjut9OaW19Y3OrvF3Z2d3bP6geHrV1nCpCfRLzWHVDrClnkvqGGU67iaJYhJx2wsldXu88UaVZLB/NNKGBwCPJIkawya3J+WVjUK25dXcutApeATUo1BpUv/rDmKSCSkM41rrnuYkJMqwMI5zOKv1U0wSTCR7RnkWJBdVBNt91hs6sM0RRrOyTBs3d3xMZFlpPRWg7BTZjvVzLzf9qvdREN0HGZJIaKsnioyjlyMQoPxwNmaLE8KkFTBSzuyIyxgoTY+Op2BC85ZNXod2oe5YfrmrN2yKOMpzAKVyAB9fQhHtogQ8ExvAMr/DmCOfFeXc+Fq0lp5g5hj9yPn8ADKaNkg==</latexit><latexit sha1_base64="7eBSiKX6QDSBpZF/VRQwHMp4JIw=">AAAB63icbZDNSgMxFIXv1L9a/6ou3QSL6ELKTBF0WXTjsoLTFtqhZNJMG5pkhiQjlKGv4MaFIm59IXe+jZl2Ftp6IPBx7r3k3hMmnGnjut9OaW19Y3OrvF3Z2d3bP6geHrV1nCpCfRLzWHVDrClnkvqGGU67iaJYhJx2wsldXu88UaVZLB/NNKGBwCPJIkawya3J+WVjUK25dXcutApeATUo1BpUv/rDmKSCSkM41rrnuYkJMqwMI5zOKv1U0wSTCR7RnkWJBdVBNt91hs6sM0RRrOyTBs3d3xMZFlpPRWg7BTZjvVzLzf9qvdREN0HGZJIaKsnioyjlyMQoPxwNmaLE8KkFTBSzuyIyxgoTY+Op2BC85ZNXod2oe5YfrmrN2yKOMpzAKVyAB9fQhHtogQ8ExvAMr/DmCOfFeXc+Fq0lp5g5hj9yPn8ADKaNkg==</latexit><latexit sha1_base64="7eBSiKX6QDSBpZF/VRQwHMp4JIw=">AAAB63icbZDNSgMxFIXv1L9a/6ou3QSL6ELKTBF0WXTjsoLTFtqhZNJMG5pkhiQjlKGv4MaFIm59IXe+jZl2Ftp6IPBx7r3k3hMmnGnjut9OaW19Y3OrvF3Z2d3bP6geHrV1nCpCfRLzWHVDrClnkvqGGU67iaJYhJx2wsldXu88UaVZLB/NNKGBwCPJIkawya3J+WVjUK25dXcutApeATUo1BpUv/rDmKSCSkM41rrnuYkJMqwMI5zOKv1U0wSTCR7RnkWJBdVBNt91hs6sM0RRrOyTBs3d3xMZFlpPRWg7BTZjvVzLzf9qvdREN0HGZJIaKsnioyjlyMQoPxwNmaLE8KkFTBSzuyIyxgoTY+Op2BC85ZNXod2oe5YfrmrN2yKOMpzAKVyAB9fQhHtogQ8ExvAMr/DmCOfFeXc+Fq0lp5g5hj9yPn8ADKaNkg==</latexit>

Wdf;µ1···µn
<latexit sha1_base64="1ClvM+0xmPd5kSVxyfLfycDn8B8=">AAACEnicbVDNS8MwHE39nPOr6tFLcAh6Ga0ICl6GXjxOcB+wlpKm6RaWpCVJhVH6N3jxX/HiQRGvnrz535huPejmg8DLe78fyXthyqjSjvNtLS2vrK6t1zbqm1vbO7v23n5XJZnEpIMTlsh+iBRhVJCOppqRfioJ4iEjvXB8U/q9ByIVTcS9nqTE52goaEwx0kYK7FOPIz3CiOW9IshzT3IYxcWVx7PAhR6OEq1geRFFYDecpjMFXCRuRRqgQjuwv7wowRknQmOGlBq4Tqr9HElNMSNF3csUSREeoyEZGCoQJ8rPp5EKeGyUCMaJNEdoOFV/b+SIKzXhoZksA6h5rxT/8waZji/9nIo000Tg2UNxxqBOYNkPjKgkWLOJIQhLav4K8QhJhLVpsW5KcOcjL5LuWdM1/O680bqu6qiBQ3AEToALLkAL3II26AAMHsEzeAVv1pP1Yr1bH7PRJavaOQB/YH3+AJ8zngs=</latexit><latexit sha1_base64="1ClvM+0xmPd5kSVxyfLfycDn8B8=">AAACEnicbVDNS8MwHE39nPOr6tFLcAh6Ga0ICl6GXjxOcB+wlpKm6RaWpCVJhVH6N3jxX/HiQRGvnrz535huPejmg8DLe78fyXthyqjSjvNtLS2vrK6t1zbqm1vbO7v23n5XJZnEpIMTlsh+iBRhVJCOppqRfioJ4iEjvXB8U/q9ByIVTcS9nqTE52goaEwx0kYK7FOPIz3CiOW9IshzT3IYxcWVx7PAhR6OEq1geRFFYDecpjMFXCRuRRqgQjuwv7wowRknQmOGlBq4Tqr9HElNMSNF3csUSREeoyEZGCoQJ8rPp5EKeGyUCMaJNEdoOFV/b+SIKzXhoZksA6h5rxT/8waZji/9nIo000Tg2UNxxqBOYNkPjKgkWLOJIQhLav4K8QhJhLVpsW5KcOcjL5LuWdM1/O680bqu6qiBQ3AEToALLkAL3II26AAMHsEzeAVv1pP1Yr1bH7PRJavaOQB/YH3+AJ8zngs=</latexit><latexit sha1_base64="1ClvM+0xmPd5kSVxyfLfycDn8B8=">AAACEnicbVDNS8MwHE39nPOr6tFLcAh6Ga0ICl6GXjxOcB+wlpKm6RaWpCVJhVH6N3jxX/HiQRGvnrz535huPejmg8DLe78fyXthyqjSjvNtLS2vrK6t1zbqm1vbO7v23n5XJZnEpIMTlsh+iBRhVJCOppqRfioJ4iEjvXB8U/q9ByIVTcS9nqTE52goaEwx0kYK7FOPIz3CiOW9IshzT3IYxcWVx7PAhR6OEq1geRFFYDecpjMFXCRuRRqgQjuwv7wowRknQmOGlBq4Tqr9HElNMSNF3csUSREeoyEZGCoQJ8rPp5EKeGyUCMaJNEdoOFV/b+SIKzXhoZksA6h5rxT/8waZji/9nIo000Tg2UNxxqBOYNkPjKgkWLOJIQhLav4K8QhJhLVpsW5KcOcjL5LuWdM1/O680bqu6qiBQ3AEToALLkAL3II26AAMHsEzeAVv1pP1Yr1bH7PRJavaOQB/YH3+AJ8zngs=</latexit><latexit sha1_base64="1ClvM+0xmPd5kSVxyfLfycDn8B8=">AAACEnicbVDNS8MwHE39nPOr6tFLcAh6Ga0ICl6GXjxOcB+wlpKm6RaWpCVJhVH6N3jxX/HiQRGvnrz535huPejmg8DLe78fyXthyqjSjvNtLS2vrK6t1zbqm1vbO7v23n5XJZnEpIMTlsh+iBRhVJCOppqRfioJ4iEjvXB8U/q9ByIVTcS9nqTE52goaEwx0kYK7FOPIz3CiOW9IshzT3IYxcWVx7PAhR6OEq1geRFFYDecpjMFXCRuRRqgQjuwv7wowRknQmOGlBq4Tqr9HElNMSNF3csUSREeoyEZGCoQJ8rPp5EKeGyUCMaJNEdoOFV/b+SIKzXhoZksA6h5rxT/8waZji/9nIo000Tg2UNxxqBOYNkPjKgkWLOJIQhLav4K8QhJhLVpsW5KcOcjL5LuWdM1/O680bqu6qiBQ3AEToALLkAL3II26AAMHsEzeAVv1pP1Yr1bH7PRJavaOQB/YH3+AJ8zngs=</latexit>

Wµ1···µn =
<latexit sha1_base64="O+VPcKNloVCQDCIgNWfLVymBfww=">AAACCnicbVDLSsNAFJ34rPUVdelmtAiuSiKCboSiG5cV7AOaECaTSTt0MhNmJkIJWbvxV9y4UMStX+DOv3HSZqGtBwbOnHMv994Tpowq7Tjf1tLyyuraem2jvrm1vbNr7+13lcgkJh0smJD9ECnCKCcdTTUj/VQSlISM9MLxTen3HohUVPB7PUmJn6AhpzHFSBspsI+8BOkRRizvFUHuJVngQg9HQitYfnhxFdgNp+lMAReJW5EGqNAO7C8vEjhLCNeYIaUGrpNqP0dSU8xIUfcyRVKEx2hIBoZylBDl59NTCnhilAjGQprHNZyqvztylCg1SUJTWS6u5r1S/M8bZDq+9HPK00wTjmeD4oxBLWCZC4yoJFiziSEIS2p2hXiEJMLapFc3IbjzJy+S7lnTNfzuvNG6ruKogUNwDE6BCy5AC9yCNugADB7BM3gFb9aT9WK9Wx+z0iWr6jkAf2B9/gBODpqg</latexit><latexit sha1_base64="O+VPcKNloVCQDCIgNWfLVymBfww=">AAACCnicbVDLSsNAFJ34rPUVdelmtAiuSiKCboSiG5cV7AOaECaTSTt0MhNmJkIJWbvxV9y4UMStX+DOv3HSZqGtBwbOnHMv994Tpowq7Tjf1tLyyuraem2jvrm1vbNr7+13lcgkJh0smJD9ECnCKCcdTTUj/VQSlISM9MLxTen3HohUVPB7PUmJn6AhpzHFSBspsI+8BOkRRizvFUHuJVngQg9HQitYfnhxFdgNp+lMAReJW5EGqNAO7C8vEjhLCNeYIaUGrpNqP0dSU8xIUfcyRVKEx2hIBoZylBDl59NTCnhilAjGQprHNZyqvztylCg1SUJTWS6u5r1S/M8bZDq+9HPK00wTjmeD4oxBLWCZC4yoJFiziSEIS2p2hXiEJMLapFc3IbjzJy+S7lnTNfzuvNG6ruKogUNwDE6BCy5AC9yCNugADB7BM3gFb9aT9WK9Wx+z0iWr6jkAf2B9/gBODpqg</latexit><latexit sha1_base64="O+VPcKNloVCQDCIgNWfLVymBfww=">AAACCnicbVDLSsNAFJ34rPUVdelmtAiuSiKCboSiG5cV7AOaECaTSTt0MhNmJkIJWbvxV9y4UMStX+DOv3HSZqGtBwbOnHMv994Tpowq7Tjf1tLyyuraem2jvrm1vbNr7+13lcgkJh0smJD9ECnCKCcdTTUj/VQSlISM9MLxTen3HohUVPB7PUmJn6AhpzHFSBspsI+8BOkRRizvFUHuJVngQg9HQitYfnhxFdgNp+lMAReJW5EGqNAO7C8vEjhLCNeYIaUGrpNqP0dSU8xIUfcyRVKEx2hIBoZylBDl59NTCnhilAjGQprHNZyqvztylCg1SUJTWS6u5r1S/M8bZDq+9HPK00wTjmeD4oxBLWCZC4yoJFiziSEIS2p2hXiEJMLapFc3IbjzJy+S7lnTNfzuvNG6ruKogUNwDE6BCy5AC9yCNugADB7BM3gFb9aT9WK9Wx+z0iWr6jkAf2B9/gBODpqg</latexit><latexit sha1_base64="O+VPcKNloVCQDCIgNWfLVymBfww=">AAACCnicbVDLSsNAFJ34rPUVdelmtAiuSiKCboSiG5cV7AOaECaTSTt0MhNmJkIJWbvxV9y4UMStX+DOv3HSZqGtBwbOnHMv994Tpowq7Tjf1tLyyuraem2jvrm1vbNr7+13lcgkJh0smJD9ECnCKCcdTTUj/VQSlISM9MLxTen3HohUVPB7PUmJn6AhpzHFSBspsI+8BOkRRizvFUHuJVngQg9HQitYfnhxFdgNp+lMAReJW5EGqNAO7C8vEjhLCNeYIaUGrpNqP0dSU8xIUfcyRVKEx2hIBoZylBDl59NTCnhilAjGQprHNZyqvztylCg1SUJTWS6u5r1S/M8bZDq+9HPK00wTjmeD4oxBLWCZC4yoJFiziSEIS2p2hXiEJMLapFc3IbjzJy+S7lnTNfzuvNG6ruKogUNwDE6BCy5AC9yCNugADB7BM3gFb9aT9WK9Wx+z0iWr6jkAf2B9/gBODpqg</latexit>

Singular functions in 2 + J     2 :

a) Loops where two or more 
particles can go on-shell. 

b) Current coupled to long-lived 
states. 

Work strategy: 

a) ME without the known long-
distance singularities. 

b) Focus on a kinematic window 
below 3-particle threshold.
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Gµ1···µn(Pf , Pi, L) = V �

k, 2
(a)
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(b)

(c)

(d)
<latexit sha1_base64="SZk5LnPonUPohVbP2eUGsVQzThc=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tFqJeSiKDHohePFe0HtKFsNpt26WYTdidCKf0JXjwo4tVf5M1/47bNQVtfWHh4Z4adeYNUCoOu++0U1tY3NreK26Wd3b39g/LhUcskmWa8yRKZ6E5ADZdC8SYKlLyTak7jQPJ2MLqd1dtPXBuRqEccp9yP6UCJSDCK1nqohuf9csWtuXORVfByqECuRr/81QsTlsVcIZPUmK7npuhPqEbBJJ+WepnhKWUjOuBdi4rG3PiT+apTcmadkESJtk8hmbu/JyY0NmYcB7Yzpjg0y7WZ+V+tm2F07U+ESjPkii0+ijJJMCGzu0koNGcoxxYo08LuStiQasrQplOyIXjLJ69C66LmWb6/rNRv8jiKcAKnUAUPrqAOd9CAJjAYwDO8wpsjnRfn3flYtBacfOYY/sj5/AGNPI1N</latexit><latexit sha1_base64="SZk5LnPonUPohVbP2eUGsVQzThc=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tFqJeSiKDHohePFe0HtKFsNpt26WYTdidCKf0JXjwo4tVf5M1/47bNQVtfWHh4Z4adeYNUCoOu++0U1tY3NreK26Wd3b39g/LhUcskmWa8yRKZ6E5ADZdC8SYKlLyTak7jQPJ2MLqd1dtPXBuRqEccp9yP6UCJSDCK1nqohuf9csWtuXORVfByqECuRr/81QsTlsVcIZPUmK7npuhPqEbBJJ+WepnhKWUjOuBdi4rG3PiT+apTcmadkESJtk8hmbu/JyY0NmYcB7Yzpjg0y7WZ+V+tm2F07U+ESjPkii0+ijJJMCGzu0koNGcoxxYo08LuStiQasrQplOyIXjLJ69C66LmWb6/rNRv8jiKcAKnUAUPrqAOd9CAJjAYwDO8wpsjnRfn3flYtBacfOYY/sj5/AGNPI1N</latexit><latexit sha1_base64="SZk5LnPonUPohVbP2eUGsVQzThc=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tFqJeSiKDHohePFe0HtKFsNpt26WYTdidCKf0JXjwo4tVf5M1/47bNQVtfWHh4Z4adeYNUCoOu++0U1tY3NreK26Wd3b39g/LhUcskmWa8yRKZ6E5ADZdC8SYKlLyTak7jQPJ2MLqd1dtPXBuRqEccp9yP6UCJSDCK1nqohuf9csWtuXORVfByqECuRr/81QsTlsVcIZPUmK7npuhPqEbBJJ+WepnhKWUjOuBdi4rG3PiT+apTcmadkESJtk8hmbu/JyY0NmYcB7Yzpjg0y7WZ+V+tm2F07U+ESjPkii0+ijJJMCGzu0koNGcoxxYo08LuStiQasrQplOyIXjLJ69C66LmWb6/rNRv8jiKcAKnUAUPrqAOd9CAJjAYwDO8wpsjnRfn3flYtBacfOYY/sj5/AGNPI1N</latexit><latexit sha1_base64="SZk5LnPonUPohVbP2eUGsVQzThc=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tFqJeSiKDHohePFe0HtKFsNpt26WYTdidCKf0JXjwo4tVf5M1/47bNQVtfWHh4Z4adeYNUCoOu++0U1tY3NreK26Wd3b39g/LhUcskmWa8yRKZ6E5ADZdC8SYKlLyTak7jQPJ2MLqd1dtPXBuRqEccp9yP6UCJSDCK1nqohuf9csWtuXORVfByqECuRr/81QsTlsVcIZPUmK7npuhPqEbBJJ+WepnhKWUjOuBdi4rG3PiT+apTcmadkESJtk8hmbu/JyY0NmYcB7Yzpjg0y7WZ+V+tm2F07U+ESjPkii0+ijJJMCGzu0koNGcoxxYo08LuStiQasrQplOyIXjLJ69C66LmWb6/rNRv8jiKcAKnUAUPrqAOd9CAJjAYwDO8wpsjnRfn3flYtBacfOYY/sj5/AGNPI1N</latexit>

Pf � k0, 1
<latexit sha1_base64="bbKapyHJbTA8G7tcEzkpDH2CH/U=">AAAB73icbZBNS8NAEIYnftb6VfXoZbGIHrQkIuix6MVjBfsBbSib7aZdutnE3YlQQv+EFw+KePXvePPfuG1z0NYXFh7emWFn3iCRwqDrfjtLyyura+uFjeLm1vbObmlvv2HiVDNeZ7GMdSughkuheB0FSt5KNKdRIHkzGN5O6s0nro2I1QOOEu5HtK9EKBhFa7Vq3fB8eHLmdUtlt+JORRbBy6EMuWrd0lenF7M04gqZpMa0PTdBP6MaBZN8XOykhieUDWmfty0qGnHjZ9N9x+TYOj0Sxto+hWTq/p7IaGTMKApsZ0RxYOZrE/O/WjvF8NrPhEpS5IrNPgpTSTAmk+NJT2jOUI4sUKaF3ZWwAdWUoY2oaEPw5k9ehMZFxbN8f1mu3uRxFOAQjuAUPLiCKtxBDerAQMIzvMKb8+i8OO/Ox6x1yclnDuCPnM8fjhiO+w==</latexit><latexit sha1_base64="bbKapyHJbTA8G7tcEzkpDH2CH/U=">AAAB73icbZBNS8NAEIYnftb6VfXoZbGIHrQkIuix6MVjBfsBbSib7aZdutnE3YlQQv+EFw+KePXvePPfuG1z0NYXFh7emWFn3iCRwqDrfjtLyyura+uFjeLm1vbObmlvv2HiVDNeZ7GMdSughkuheB0FSt5KNKdRIHkzGN5O6s0nro2I1QOOEu5HtK9EKBhFa7Vq3fB8eHLmdUtlt+JORRbBy6EMuWrd0lenF7M04gqZpMa0PTdBP6MaBZN8XOykhieUDWmfty0qGnHjZ9N9x+TYOj0Sxto+hWTq/p7IaGTMKApsZ0RxYOZrE/O/WjvF8NrPhEpS5IrNPgpTSTAmk+NJT2jOUI4sUKaF3ZWwAdWUoY2oaEPw5k9ehMZFxbN8f1mu3uRxFOAQjuAUPLiCKtxBDerAQMIzvMKb8+i8OO/Ox6x1yclnDuCPnM8fjhiO+w==</latexit><latexit sha1_base64="bbKapyHJbTA8G7tcEzkpDH2CH/U=">AAAB73icbZBNS8NAEIYnftb6VfXoZbGIHrQkIuix6MVjBfsBbSib7aZdutnE3YlQQv+EFw+KePXvePPfuG1z0NYXFh7emWFn3iCRwqDrfjtLyyura+uFjeLm1vbObmlvv2HiVDNeZ7GMdSughkuheB0FSt5KNKdRIHkzGN5O6s0nro2I1QOOEu5HtK9EKBhFa7Vq3fB8eHLmdUtlt+JORRbBy6EMuWrd0lenF7M04gqZpMa0PTdBP6MaBZN8XOykhieUDWmfty0qGnHjZ9N9x+TYOj0Sxto+hWTq/p7IaGTMKApsZ0RxYOZrE/O/WjvF8NrPhEpS5IrNPgpTSTAmk+NJT2jOUI4sUKaF3ZWwAdWUoY2oaEPw5k9ehMZFxbN8f1mu3uRxFOAQjuAUPLiCKtxBDerAQMIzvMKb8+i8OO/Ox6x1yclnDuCPnM8fjhiO+w==</latexit><latexit sha1_base64="bbKapyHJbTA8G7tcEzkpDH2CH/U=">AAAB73icbZBNS8NAEIYnftb6VfXoZbGIHrQkIuix6MVjBfsBbSib7aZdutnE3YlQQv+EFw+KePXvePPfuG1z0NYXFh7emWFn3iCRwqDrfjtLyyura+uFjeLm1vbObmlvv2HiVDNeZ7GMdSughkuheB0FSt5KNKdRIHkzGN5O6s0nro2I1QOOEu5HtK9EKBhFa7Vq3fB8eHLmdUtlt+JORRbBy6EMuWrd0lenF7M04gqZpMa0PTdBP6MaBZN8XOykhieUDWmfty0qGnHjZ9N9x+TYOj0Sxto+hWTq/p7IaGTMKApsZ0RxYOZrE/O/WjvF8NrPhEpS5IrNPgpTSTAmk+NJT2jOUI4sUKaF3ZWwAdWUoY2oaEPw5k9ehMZFxbN8f1mu3uRxFOAQjuAUPLiCKtxBDerAQMIzvMKb8+i8OO/Ox6x1yclnDuCPnM8fjhiO+w==</latexit>

Pi � k, 1
<latexit sha1_base64="AmzLQuH8idzpz8DUH8bp48f9vPI=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8KAlEUGPRS8eK1hbaEPZbCftks0m7G6EEvojvHhQxKu/x5v/xm2bg7a+sPDwzgw78wap4Nq47rdTWlldW98ob1a2tnd296r7B486yRTDFktEojoB1Si4xJbhRmAnVUjjQGA7iG6n9fYTKs0T+WDGKfoxHUoeckaNtdrNPj+Pzrx+tebW3ZnIMngF1KBQs1/96g0SlsUoDRNU667npsbPqTKcCZxUepnGlLKIDrFrUdIYtZ/P1p2QE+sMSJgo+6QhM/f3RE5jrcdxYDtjakZ6sTY1/6t1MxNe+zmXaWZQsvlHYSaIScj0djLgCpkRYwuUKW53JWxEFWXGJlSxIXiLJy/D40Xds3x/WWvcFHGU4QiO4RQ8uIIG3EETWsAggmd4hTcndV6cd+dj3lpyiplD+CPn8wcwqY7N</latexit><latexit sha1_base64="AmzLQuH8idzpz8DUH8bp48f9vPI=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8KAlEUGPRS8eK1hbaEPZbCftks0m7G6EEvojvHhQxKu/x5v/xm2bg7a+sPDwzgw78wap4Nq47rdTWlldW98ob1a2tnd296r7B486yRTDFktEojoB1Si4xJbhRmAnVUjjQGA7iG6n9fYTKs0T+WDGKfoxHUoeckaNtdrNPj+Pzrx+tebW3ZnIMngF1KBQs1/96g0SlsUoDRNU667npsbPqTKcCZxUepnGlLKIDrFrUdIYtZ/P1p2QE+sMSJgo+6QhM/f3RE5jrcdxYDtjakZ6sTY1/6t1MxNe+zmXaWZQsvlHYSaIScj0djLgCpkRYwuUKW53JWxEFWXGJlSxIXiLJy/D40Xds3x/WWvcFHGU4QiO4RQ8uIIG3EETWsAggmd4hTcndV6cd+dj3lpyiplD+CPn8wcwqY7N</latexit><latexit sha1_base64="AmzLQuH8idzpz8DUH8bp48f9vPI=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8KAlEUGPRS8eK1hbaEPZbCftks0m7G6EEvojvHhQxKu/x5v/xm2bg7a+sPDwzgw78wap4Nq47rdTWlldW98ob1a2tnd296r7B486yRTDFktEojoB1Si4xJbhRmAnVUjjQGA7iG6n9fYTKs0T+WDGKfoxHUoeckaNtdrNPj+Pzrx+tebW3ZnIMngF1KBQs1/96g0SlsUoDRNU667npsbPqTKcCZxUepnGlLKIDrFrUdIYtZ/P1p2QE+sMSJgo+6QhM/f3RE5jrcdxYDtjakZ6sTY1/6t1MxNe+zmXaWZQsvlHYSaIScj0djLgCpkRYwuUKW53JWxEFWXGJlSxIXiLJy/D40Xds3x/WWvcFHGU4QiO4RQ8uIIG3EETWsAggmd4hTcndV6cd+dj3lpyiplD+CPn8wcwqY7N</latexit><latexit sha1_base64="AmzLQuH8idzpz8DUH8bp48f9vPI=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8KAlEUGPRS8eK1hbaEPZbCftks0m7G6EEvojvHhQxKu/x5v/xm2bg7a+sPDwzgw78wap4Nq47rdTWlldW98ob1a2tnd296r7B486yRTDFktEojoB1Si4xJbhRmAnVUjjQGA7iG6n9fYTKs0T+WDGKfoxHUoeckaNtdrNPj+Pzrx+tebW3ZnIMngF1KBQs1/96g0SlsUoDRNU667npsbPqTKcCZxUepnGlLKIDrFrUdIYtZ/P1p2QE+sMSJgo+6QhM/f3RE5jrcdxYDtjakZ6sTY1/6t1MxNe+zmXaWZQsvlHYSaIScj0djLgCpkRYwuUKW53JWxEFWXGJlSxIXiLJy/D40Xds3x/WWvcFHGU4QiO4RQ8uIIG3EETWsAggmd4hTcndV6cd+dj3lpyiplD+CPn8wcwqY7N</latexit>

k0, 2
<latexit sha1_base64="7eBSiKX6QDSBpZF/VRQwHMp4JIw=">AAAB63icbZDNSgMxFIXv1L9a/6ou3QSL6ELKTBF0WXTjsoLTFtqhZNJMG5pkhiQjlKGv4MaFIm59IXe+jZl2Ftp6IPBx7r3k3hMmnGnjut9OaW19Y3OrvF3Z2d3bP6geHrV1nCpCfRLzWHVDrClnkvqGGU67iaJYhJx2wsldXu88UaVZLB/NNKGBwCPJIkawya3J+WVjUK25dXcutApeATUo1BpUv/rDmKSCSkM41rrnuYkJMqwMI5zOKv1U0wSTCR7RnkWJBdVBNt91hs6sM0RRrOyTBs3d3xMZFlpPRWg7BTZjvVzLzf9qvdREN0HGZJIaKsnioyjlyMQoPxwNmaLE8KkFTBSzuyIyxgoTY+Op2BC85ZNXod2oe5YfrmrN2yKOMpzAKVyAB9fQhHtogQ8ExvAMr/DmCOfFeXc+Fq0lp5g5hj9yPn8ADKaNkg==</latexit><latexit sha1_base64="7eBSiKX6QDSBpZF/VRQwHMp4JIw=">AAAB63icbZDNSgMxFIXv1L9a/6ou3QSL6ELKTBF0WXTjsoLTFtqhZNJMG5pkhiQjlKGv4MaFIm59IXe+jZl2Ftp6IPBx7r3k3hMmnGnjut9OaW19Y3OrvF3Z2d3bP6geHrV1nCpCfRLzWHVDrClnkvqGGU67iaJYhJx2wsldXu88UaVZLB/NNKGBwCPJIkawya3J+WVjUK25dXcutApeATUo1BpUv/rDmKSCSkM41rrnuYkJMqwMI5zOKv1U0wSTCR7RnkWJBdVBNt91hs6sM0RRrOyTBs3d3xMZFlpPRWg7BTZjvVzLzf9qvdREN0HGZJIaKsnioyjlyMQoPxwNmaLE8KkFTBSzuyIyxgoTY+Op2BC85ZNXod2oe5YfrmrN2yKOMpzAKVyAB9fQhHtogQ8ExvAMr/DmCOfFeXc+Fq0lp5g5hj9yPn8ADKaNkg==</latexit><latexit sha1_base64="7eBSiKX6QDSBpZF/VRQwHMp4JIw=">AAAB63icbZDNSgMxFIXv1L9a/6ou3QSL6ELKTBF0WXTjsoLTFtqhZNJMG5pkhiQjlKGv4MaFIm59IXe+jZl2Ftp6IPBx7r3k3hMmnGnjut9OaW19Y3OrvF3Z2d3bP6geHrV1nCpCfRLzWHVDrClnkvqGGU67iaJYhJx2wsldXu88UaVZLB/NNKGBwCPJIkawya3J+WVjUK25dXcutApeATUo1BpUv/rDmKSCSkM41rrnuYkJMqwMI5zOKv1U0wSTCR7RnkWJBdVBNt91hs6sM0RRrOyTBs3d3xMZFlpPRWg7BTZjvVzLzf9qvdREN0HGZJIaKsnioyjlyMQoPxwNmaLE8KkFTBSzuyIyxgoTY+Op2BC85ZNXod2oe5YfrmrN2yKOMpzAKVyAB9fQhHtogQ8ExvAMr/DmCOfFeXc+Fq0lp5g5hj9yPn8ADKaNkg==</latexit><latexit sha1_base64="7eBSiKX6QDSBpZF/VRQwHMp4JIw=">AAAB63icbZDNSgMxFIXv1L9a/6ou3QSL6ELKTBF0WXTjsoLTFtqhZNJMG5pkhiQjlKGv4MaFIm59IXe+jZl2Ftp6IPBx7r3k3hMmnGnjut9OaW19Y3OrvF3Z2d3bP6geHrV1nCpCfRLzWHVDrClnkvqGGU67iaJYhJx2wsldXu88UaVZLB/NNKGBwCPJIkawya3J+WVjUK25dXcutApeATUo1BpUv/rDmKSCSkM41rrnuYkJMqwMI5zOKv1U0wSTCR7RnkWJBdVBNt91hs6sM0RRrOyTBs3d3xMZFlpPRWg7BTZjvVzLzf9qvdREN0HGZJIaKsnioyjlyMQoPxwNmaLE8KkFTBSzuyIyxgoTY+Op2BC85ZNXod2oe5YfrmrN2yKOMpzAKVyAB9fQhHtogQ8ExvAMr/DmCOfFeXc+Fq0lp5g5hj9yPn8ADKaNkg==</latexit>

Wdf;µ1···µn
<latexit sha1_base64="1ClvM+0xmPd5kSVxyfLfycDn8B8=">AAACEnicbVDNS8MwHE39nPOr6tFLcAh6Ga0ICl6GXjxOcB+wlpKm6RaWpCVJhVH6N3jxX/HiQRGvnrz535huPejmg8DLe78fyXthyqjSjvNtLS2vrK6t1zbqm1vbO7v23n5XJZnEpIMTlsh+iBRhVJCOppqRfioJ4iEjvXB8U/q9ByIVTcS9nqTE52goaEwx0kYK7FOPIz3CiOW9IshzT3IYxcWVx7PAhR6OEq1geRFFYDecpjMFXCRuRRqgQjuwv7wowRknQmOGlBq4Tqr9HElNMSNF3csUSREeoyEZGCoQJ8rPp5EKeGyUCMaJNEdoOFV/b+SIKzXhoZksA6h5rxT/8waZji/9nIo000Tg2UNxxqBOYNkPjKgkWLOJIQhLav4K8QhJhLVpsW5KcOcjL5LuWdM1/O680bqu6qiBQ3AEToALLkAL3II26AAMHsEzeAVv1pP1Yr1bH7PRJavaOQB/YH3+AJ8zngs=</latexit><latexit sha1_base64="1ClvM+0xmPd5kSVxyfLfycDn8B8=">AAACEnicbVDNS8MwHE39nPOr6tFLcAh6Ga0ICl6GXjxOcB+wlpKm6RaWpCVJhVH6N3jxX/HiQRGvnrz535huPejmg8DLe78fyXthyqjSjvNtLS2vrK6t1zbqm1vbO7v23n5XJZnEpIMTlsh+iBRhVJCOppqRfioJ4iEjvXB8U/q9ByIVTcS9nqTE52goaEwx0kYK7FOPIz3CiOW9IshzT3IYxcWVx7PAhR6OEq1geRFFYDecpjMFXCRuRRqgQjuwv7wowRknQmOGlBq4Tqr9HElNMSNF3csUSREeoyEZGCoQJ8rPp5EKeGyUCMaJNEdoOFV/b+SIKzXhoZksA6h5rxT/8waZji/9nIo000Tg2UNxxqBOYNkPjKgkWLOJIQhLav4K8QhJhLVpsW5KcOcjL5LuWdM1/O680bqu6qiBQ3AEToALLkAL3II26AAMHsEzeAVv1pP1Yr1bH7PRJavaOQB/YH3+AJ8zngs=</latexit><latexit sha1_base64="1ClvM+0xmPd5kSVxyfLfycDn8B8=">AAACEnicbVDNS8MwHE39nPOr6tFLcAh6Ga0ICl6GXjxOcB+wlpKm6RaWpCVJhVH6N3jxX/HiQRGvnrz535huPejmg8DLe78fyXthyqjSjvNtLS2vrK6t1zbqm1vbO7v23n5XJZnEpIMTlsh+iBRhVJCOppqRfioJ4iEjvXB8U/q9ByIVTcS9nqTE52goaEwx0kYK7FOPIz3CiOW9IshzT3IYxcWVx7PAhR6OEq1geRFFYDecpjMFXCRuRRqgQjuwv7wowRknQmOGlBq4Tqr9HElNMSNF3csUSREeoyEZGCoQJ8rPp5EKeGyUCMaJNEdoOFV/b+SIKzXhoZksA6h5rxT/8waZji/9nIo000Tg2UNxxqBOYNkPjKgkWLOJIQhLav4K8QhJhLVpsW5KcOcjL5LuWdM1/O680bqu6qiBQ3AEToALLkAL3II26AAMHsEzeAVv1pP1Yr1bH7PRJavaOQB/YH3+AJ8zngs=</latexit><latexit sha1_base64="1ClvM+0xmPd5kSVxyfLfycDn8B8=">AAACEnicbVDNS8MwHE39nPOr6tFLcAh6Ga0ICl6GXjxOcB+wlpKm6RaWpCVJhVH6N3jxX/HiQRGvnrz535huPejmg8DLe78fyXthyqjSjvNtLS2vrK6t1zbqm1vbO7v23n5XJZnEpIMTlsh+iBRhVJCOppqRfioJ4iEjvXB8U/q9ByIVTcS9nqTE52goaEwx0kYK7FOPIz3CiOW9IshzT3IYxcWVx7PAhR6OEq1geRFFYDecpjMFXCRuRRqgQjuwv7wowRknQmOGlBq4Tqr9HElNMSNF3csUSREeoyEZGCoQJ8rPp5EKeGyUCMaJNEdoOFV/b+SIKzXhoZksA6h5rxT/8waZji/9nIo000Tg2UNxxqBOYNkPjKgkWLOJIQhLav4K8QhJhLVpsW5KcOcjL5LuWdM1/O680bqu6qiBQ3AEToALLkAL3II26AAMHsEzeAVv1pP1Yr1bH7PRJavaOQB/YH3+AJ8zngs=</latexit>

Wµ1···µn =
<latexit sha1_base64="O+VPcKNloVCQDCIgNWfLVymBfww=">AAACCnicbVDLSsNAFJ34rPUVdelmtAiuSiKCboSiG5cV7AOaECaTSTt0MhNmJkIJWbvxV9y4UMStX+DOv3HSZqGtBwbOnHMv994Tpowq7Tjf1tLyyuraem2jvrm1vbNr7+13lcgkJh0smJD9ECnCKCcdTTUj/VQSlISM9MLxTen3HohUVPB7PUmJn6AhpzHFSBspsI+8BOkRRizvFUHuJVngQg9HQitYfnhxFdgNp+lMAReJW5EGqNAO7C8vEjhLCNeYIaUGrpNqP0dSU8xIUfcyRVKEx2hIBoZylBDl59NTCnhilAjGQprHNZyqvztylCg1SUJTWS6u5r1S/M8bZDq+9HPK00wTjmeD4oxBLWCZC4yoJFiziSEIS2p2hXiEJMLapFc3IbjzJy+S7lnTNfzuvNG6ruKogUNwDE6BCy5AC9yCNugADB7BM3gFb9aT9WK9Wx+z0iWr6jkAf2B9/gBODpqg</latexit><latexit sha1_base64="O+VPcKNloVCQDCIgNWfLVymBfww=">AAACCnicbVDLSsNAFJ34rPUVdelmtAiuSiKCboSiG5cV7AOaECaTSTt0MhNmJkIJWbvxV9y4UMStX+DOv3HSZqGtBwbOnHMv994Tpowq7Tjf1tLyyuraem2jvrm1vbNr7+13lcgkJh0smJD9ECnCKCcdTTUj/VQSlISM9MLxTen3HohUVPB7PUmJn6AhpzHFSBspsI+8BOkRRizvFUHuJVngQg9HQitYfnhxFdgNp+lMAReJW5EGqNAO7C8vEjhLCNeYIaUGrpNqP0dSU8xIUfcyRVKEx2hIBoZylBDl59NTCnhilAjGQprHNZyqvztylCg1SUJTWS6u5r1S/M8bZDq+9HPK00wTjmeD4oxBLWCZC4yoJFiziSEIS2p2hXiEJMLapFc3IbjzJy+S7lnTNfzuvNG6ruKogUNwDE6BCy5AC9yCNugADB7BM3gFb9aT9WK9Wx+z0iWr6jkAf2B9/gBODpqg</latexit><latexit sha1_base64="O+VPcKNloVCQDCIgNWfLVymBfww=">AAACCnicbVDLSsNAFJ34rPUVdelmtAiuSiKCboSiG5cV7AOaECaTSTt0MhNmJkIJWbvxV9y4UMStX+DOv3HSZqGtBwbOnHMv994Tpowq7Tjf1tLyyuraem2jvrm1vbNr7+13lcgkJh0smJD9ECnCKCcdTTUj/VQSlISM9MLxTen3HohUVPB7PUmJn6AhpzHFSBspsI+8BOkRRizvFUHuJVngQg9HQitYfnhxFdgNp+lMAReJW5EGqNAO7C8vEjhLCNeYIaUGrpNqP0dSU8xIUfcyRVKEx2hIBoZylBDl59NTCnhilAjGQprHNZyqvztylCg1SUJTWS6u5r1S/M8bZDq+9HPK00wTjmeD4oxBLWCZC4yoJFiziSEIS2p2hXiEJMLapFc3IbjzJy+S7lnTNfzuvNG6ruKogUNwDE6BCy5AC9yCNugADB7BM3gFb9aT9WK9Wx+z0iWr6jkAf2B9/gBODpqg</latexit><latexit sha1_base64="O+VPcKNloVCQDCIgNWfLVymBfww=">AAACCnicbVDLSsNAFJ34rPUVdelmtAiuSiKCboSiG5cV7AOaECaTSTt0MhNmJkIJWbvxV9y4UMStX+DOv3HSZqGtBwbOnHMv994Tpowq7Tjf1tLyyuraem2jvrm1vbNr7+13lcgkJh0smJD9ECnCKCcdTTUj/VQSlISM9MLxTen3HohUVPB7PUmJn6AhpzHFSBspsI+8BOkRRizvFUHuJVngQg9HQitYfnhxFdgNp+lMAReJW5EGqNAO7C8vEjhLCNeYIaUGrpNqP0dSU8xIUfcyRVKEx2hIBoZylBDl59NTCnhilAjGQprHNZyqvztylCg1SUJTWS6u5r1S/M8bZDq+9HPK00wTjmeD4oxBLWCZC4yoJFiziSEIS2p2hXiEJMLapFc3IbjzJy+S7lnTNfzuvNG6ruKogUNwDE6BCy5AC9yCNugADB7BM3gFb9aT9WK9Wx+z0iWr6jkAf2B9/gBODpqg</latexit>
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C3pt(tf , ti) =

A BC3pt(tf , ti) =

C3pt(tf , ti) =

/ hm|J (0)|ni e�Enti�Emtf
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m, n are the finite volume 
energy eigenstates
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WL,df = Wdf +M · G ·M

+

=

+

+ ...

+

=

+

+...

+

=

+

+ ...

+

=

+

+ ...

+

=

+

+ ...
+

=

+

+ ...

+

=

+

+ ...

+

=

+

+ ...

++ +
+

=

+

+...

+

=

+

+ ...

+

= + {
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(d)
<latexit sha1_base64="SZk5LnPonUPohVbP2eUGsVQzThc=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tFqJeSiKDHohePFe0HtKFsNpt26WYTdidCKf0JXjwo4tVf5M1/47bNQVtfWHh4Z4adeYNUCoOu++0U1tY3NreK26Wd3b39g/LhUcskmWa8yRKZ6E5ADZdC8SYKlLyTak7jQPJ2MLqd1dtPXBuRqEccp9yP6UCJSDCK1nqohuf9csWtuXORVfByqECuRr/81QsTlsVcIZPUmK7npuhPqEbBJJ+WepnhKWUjOuBdi4rG3PiT+apTcmadkESJtk8hmbu/JyY0NmYcB7Yzpjg0y7WZ+V+tm2F07U+ESjPkii0+ijJJMCGzu0koNGcoxxYo08LuStiQasrQplOyIXjLJ69C66LmWb6/rNRv8jiKcAKnUAUPrqAOd9CAJjAYwDO8wpsjnRfn3flYtBacfOYY/sj5/AGNPI1N</latexit><latexit sha1_base64="SZk5LnPonUPohVbP2eUGsVQzThc=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tFqJeSiKDHohePFe0HtKFsNpt26WYTdidCKf0JXjwo4tVf5M1/47bNQVtfWHh4Z4adeYNUCoOu++0U1tY3NreK26Wd3b39g/LhUcskmWa8yRKZ6E5ADZdC8SYKlLyTak7jQPJ2MLqd1dtPXBuRqEccp9yP6UCJSDCK1nqohuf9csWtuXORVfByqECuRr/81QsTlsVcIZPUmK7npuhPqEbBJJ+WepnhKWUjOuBdi4rG3PiT+apTcmadkESJtk8hmbu/JyY0NmYcB7Yzpjg0y7WZ+V+tm2F07U+ESjPkii0+ijJJMCGzu0koNGcoxxYo08LuStiQasrQplOyIXjLJ69C66LmWb6/rNRv8jiKcAKnUAUPrqAOd9CAJjAYwDO8wpsjnRfn3flYtBacfOYY/sj5/AGNPI1N</latexit><latexit sha1_base64="SZk5LnPonUPohVbP2eUGsVQzThc=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tFqJeSiKDHohePFe0HtKFsNpt26WYTdidCKf0JXjwo4tVf5M1/47bNQVtfWHh4Z4adeYNUCoOu++0U1tY3NreK26Wd3b39g/LhUcskmWa8yRKZ6E5ADZdC8SYKlLyTak7jQPJ2MLqd1dtPXBuRqEccp9yP6UCJSDCK1nqohuf9csWtuXORVfByqECuRr/81QsTlsVcIZPUmK7npuhPqEbBJJ+WepnhKWUjOuBdi4rG3PiT+apTcmadkESJtk8hmbu/JyY0NmYcB7Yzpjg0y7WZ+V+tm2F07U+ESjPkii0+ijJJMCGzu0koNGcoxxYo08LuStiQasrQplOyIXjLJ69C66LmWb6/rNRv8jiKcAKnUAUPrqAOd9CAJjAYwDO8wpsjnRfn3flYtBacfOYY/sj5/AGNPI1N</latexit><latexit sha1_base64="SZk5LnPonUPohVbP2eUGsVQzThc=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tFqJeSiKDHohePFe0HtKFsNpt26WYTdidCKf0JXjwo4tVf5M1/47bNQVtfWHh4Z4adeYNUCoOu++0U1tY3NreK26Wd3b39g/LhUcskmWa8yRKZ6E5ADZdC8SYKlLyTak7jQPJ2MLqd1dtPXBuRqEccp9yP6UCJSDCK1nqohuf9csWtuXORVfByqECuRr/81QsTlsVcIZPUmK7npuhPqEbBJJ+WepnhKWUjOuBdi4rG3PiT+apTcmadkESJtk8hmbu/JyY0NmYcB7Yzpjg0y7WZ+V+tm2F07U+ESjPkii0+ijJJMCGzu0koNGcoxxYo08LuStiQasrQplOyIXjLJ69C66LmWb6/rNRv8jiKcAKnUAUPrqAOd9CAJjAYwDO8wpsjnRfn3flYtBacfOYY/sj5/AGNPI1N</latexit>

Pf � k0, 1
<latexit sha1_base64="bbKapyHJbTA8G7tcEzkpDH2CH/U=">AAAB73icbZBNS8NAEIYnftb6VfXoZbGIHrQkIuix6MVjBfsBbSib7aZdutnE3YlQQv+EFw+KePXvePPfuG1z0NYXFh7emWFn3iCRwqDrfjtLyyura+uFjeLm1vbObmlvv2HiVDNeZ7GMdSughkuheB0FSt5KNKdRIHkzGN5O6s0nro2I1QOOEu5HtK9EKBhFa7Vq3fB8eHLmdUtlt+JORRbBy6EMuWrd0lenF7M04gqZpMa0PTdBP6MaBZN8XOykhieUDWmfty0qGnHjZ9N9x+TYOj0Sxto+hWTq/p7IaGTMKApsZ0RxYOZrE/O/WjvF8NrPhEpS5IrNPgpTSTAmk+NJT2jOUI4sUKaF3ZWwAdWUoY2oaEPw5k9ehMZFxbN8f1mu3uRxFOAQjuAUPLiCKtxBDerAQMIzvMKb8+i8OO/Ox6x1yclnDuCPnM8fjhiO+w==</latexit><latexit sha1_base64="bbKapyHJbTA8G7tcEzkpDH2CH/U=">AAAB73icbZBNS8NAEIYnftb6VfXoZbGIHrQkIuix6MVjBfsBbSib7aZdutnE3YlQQv+EFw+KePXvePPfuG1z0NYXFh7emWFn3iCRwqDrfjtLyyura+uFjeLm1vbObmlvv2HiVDNeZ7GMdSughkuheB0FSt5KNKdRIHkzGN5O6s0nro2I1QOOEu5HtK9EKBhFa7Vq3fB8eHLmdUtlt+JORRbBy6EMuWrd0lenF7M04gqZpMa0PTdBP6MaBZN8XOykhieUDWmfty0qGnHjZ9N9x+TYOj0Sxto+hWTq/p7IaGTMKApsZ0RxYOZrE/O/WjvF8NrPhEpS5IrNPgpTSTAmk+NJT2jOUI4sUKaF3ZWwAdWUoY2oaEPw5k9ehMZFxbN8f1mu3uRxFOAQjuAUPLiCKtxBDerAQMIzvMKb8+i8OO/Ox6x1yclnDuCPnM8fjhiO+w==</latexit><latexit sha1_base64="bbKapyHJbTA8G7tcEzkpDH2CH/U=">AAAB73icbZBNS8NAEIYnftb6VfXoZbGIHrQkIuix6MVjBfsBbSib7aZdutnE3YlQQv+EFw+KePXvePPfuG1z0NYXFh7emWFn3iCRwqDrfjtLyyura+uFjeLm1vbObmlvv2HiVDNeZ7GMdSughkuheB0FSt5KNKdRIHkzGN5O6s0nro2I1QOOEu5HtK9EKBhFa7Vq3fB8eHLmdUtlt+JORRbBy6EMuWrd0lenF7M04gqZpMa0PTdBP6MaBZN8XOykhieUDWmfty0qGnHjZ9N9x+TYOj0Sxto+hWTq/p7IaGTMKApsZ0RxYOZrE/O/WjvF8NrPhEpS5IrNPgpTSTAmk+NJT2jOUI4sUKaF3ZWwAdWUoY2oaEPw5k9ehMZFxbN8f1mu3uRxFOAQjuAUPLiCKtxBDerAQMIzvMKb8+i8OO/Ox6x1yclnDuCPnM8fjhiO+w==</latexit><latexit sha1_base64="bbKapyHJbTA8G7tcEzkpDH2CH/U=">AAAB73icbZBNS8NAEIYnftb6VfXoZbGIHrQkIuix6MVjBfsBbSib7aZdutnE3YlQQv+EFw+KePXvePPfuG1z0NYXFh7emWFn3iCRwqDrfjtLyyura+uFjeLm1vbObmlvv2HiVDNeZ7GMdSughkuheB0FSt5KNKdRIHkzGN5O6s0nro2I1QOOEu5HtK9EKBhFa7Vq3fB8eHLmdUtlt+JORRbBy6EMuWrd0lenF7M04gqZpMa0PTdBP6MaBZN8XOykhieUDWmfty0qGnHjZ9N9x+TYOj0Sxto+hWTq/p7IaGTMKApsZ0RxYOZrE/O/WjvF8NrPhEpS5IrNPgpTSTAmk+NJT2jOUI4sUKaF3ZWwAdWUoY2oaEPw5k9ehMZFxbN8f1mu3uRxFOAQjuAUPLiCKtxBDerAQMIzvMKb8+i8OO/Ox6x1yclnDuCPnM8fjhiO+w==</latexit>

Pi � k, 1
<latexit sha1_base64="AmzLQuH8idzpz8DUH8bp48f9vPI=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8KAlEUGPRS8eK1hbaEPZbCftks0m7G6EEvojvHhQxKu/x5v/xm2bg7a+sPDwzgw78wap4Nq47rdTWlldW98ob1a2tnd296r7B486yRTDFktEojoB1Si4xJbhRmAnVUjjQGA7iG6n9fYTKs0T+WDGKfoxHUoeckaNtdrNPj+Pzrx+tebW3ZnIMngF1KBQs1/96g0SlsUoDRNU667npsbPqTKcCZxUepnGlLKIDrFrUdIYtZ/P1p2QE+sMSJgo+6QhM/f3RE5jrcdxYDtjakZ6sTY1/6t1MxNe+zmXaWZQsvlHYSaIScj0djLgCpkRYwuUKW53JWxEFWXGJlSxIXiLJy/D40Xds3x/WWvcFHGU4QiO4RQ8uIIG3EETWsAggmd4hTcndV6cd+dj3lpyiplD+CPn8wcwqY7N</latexit><latexit sha1_base64="AmzLQuH8idzpz8DUH8bp48f9vPI=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8KAlEUGPRS8eK1hbaEPZbCftks0m7G6EEvojvHhQxKu/x5v/xm2bg7a+sPDwzgw78wap4Nq47rdTWlldW98ob1a2tnd296r7B486yRTDFktEojoB1Si4xJbhRmAnVUjjQGA7iG6n9fYTKs0T+WDGKfoxHUoeckaNtdrNPj+Pzrx+tebW3ZnIMngF1KBQs1/96g0SlsUoDRNU667npsbPqTKcCZxUepnGlLKIDrFrUdIYtZ/P1p2QE+sMSJgo+6QhM/f3RE5jrcdxYDtjakZ6sTY1/6t1MxNe+zmXaWZQsvlHYSaIScj0djLgCpkRYwuUKW53JWxEFWXGJlSxIXiLJy/D40Xds3x/WWvcFHGU4QiO4RQ8uIIG3EETWsAggmd4hTcndV6cd+dj3lpyiplD+CPn8wcwqY7N</latexit><latexit sha1_base64="AmzLQuH8idzpz8DUH8bp48f9vPI=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8KAlEUGPRS8eK1hbaEPZbCftks0m7G6EEvojvHhQxKu/x5v/xm2bg7a+sPDwzgw78wap4Nq47rdTWlldW98ob1a2tnd296r7B486yRTDFktEojoB1Si4xJbhRmAnVUjjQGA7iG6n9fYTKs0T+WDGKfoxHUoeckaNtdrNPj+Pzrx+tebW3ZnIMngF1KBQs1/96g0SlsUoDRNU667npsbPqTKcCZxUepnGlLKIDrFrUdIYtZ/P1p2QE+sMSJgo+6QhM/f3RE5jrcdxYDtjakZ6sTY1/6t1MxNe+zmXaWZQsvlHYSaIScj0djLgCpkRYwuUKW53JWxEFWXGJlSxIXiLJy/D40Xds3x/WWvcFHGU4QiO4RQ8uIIG3EETWsAggmd4hTcndV6cd+dj3lpyiplD+CPn8wcwqY7N</latexit><latexit sha1_base64="AmzLQuH8idzpz8DUH8bp48f9vPI=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8KAlEUGPRS8eK1hbaEPZbCftks0m7G6EEvojvHhQxKu/x5v/xm2bg7a+sPDwzgw78wap4Nq47rdTWlldW98ob1a2tnd296r7B486yRTDFktEojoB1Si4xJbhRmAnVUjjQGA7iG6n9fYTKs0T+WDGKfoxHUoeckaNtdrNPj+Pzrx+tebW3ZnIMngF1KBQs1/96g0SlsUoDRNU667npsbPqTKcCZxUepnGlLKIDrFrUdIYtZ/P1p2QE+sMSJgo+6QhM/f3RE5jrcdxYDtjakZ6sTY1/6t1MxNe+zmXaWZQsvlHYSaIScj0djLgCpkRYwuUKW53JWxEFWXGJlSxIXiLJy/D40Xds3x/WWvcFHGU4QiO4RQ8uIIG3EETWsAggmd4hTcndV6cd+dj3lpyiplD+CPn8wcwqY7N</latexit>

k0, 2
<latexit sha1_base64="7eBSiKX6QDSBpZF/VRQwHMp4JIw=">AAAB63icbZDNSgMxFIXv1L9a/6ou3QSL6ELKTBF0WXTjsoLTFtqhZNJMG5pkhiQjlKGv4MaFIm59IXe+jZl2Ftp6IPBx7r3k3hMmnGnjut9OaW19Y3OrvF3Z2d3bP6geHrV1nCpCfRLzWHVDrClnkvqGGU67iaJYhJx2wsldXu88UaVZLB/NNKGBwCPJIkawya3J+WVjUK25dXcutApeATUo1BpUv/rDmKSCSkM41rrnuYkJMqwMI5zOKv1U0wSTCR7RnkWJBdVBNt91hs6sM0RRrOyTBs3d3xMZFlpPRWg7BTZjvVzLzf9qvdREN0HGZJIaKsnioyjlyMQoPxwNmaLE8KkFTBSzuyIyxgoTY+Op2BC85ZNXod2oe5YfrmrN2yKOMpzAKVyAB9fQhHtogQ8ExvAMr/DmCOfFeXc+Fq0lp5g5hj9yPn8ADKaNkg==</latexit><latexit sha1_base64="7eBSiKX6QDSBpZF/VRQwHMp4JIw=">AAAB63icbZDNSgMxFIXv1L9a/6ou3QSL6ELKTBF0WXTjsoLTFtqhZNJMG5pkhiQjlKGv4MaFIm59IXe+jZl2Ftp6IPBx7r3k3hMmnGnjut9OaW19Y3OrvF3Z2d3bP6geHrV1nCpCfRLzWHVDrClnkvqGGU67iaJYhJx2wsldXu88UaVZLB/NNKGBwCPJIkawya3J+WVjUK25dXcutApeATUo1BpUv/rDmKSCSkM41rrnuYkJMqwMI5zOKv1U0wSTCR7RnkWJBdVBNt91hs6sM0RRrOyTBs3d3xMZFlpPRWg7BTZjvVzLzf9qvdREN0HGZJIaKsnioyjlyMQoPxwNmaLE8KkFTBSzuyIyxgoTY+Op2BC85ZNXod2oe5YfrmrN2yKOMpzAKVyAB9fQhHtogQ8ExvAMr/DmCOfFeXc+Fq0lp5g5hj9yPn8ADKaNkg==</latexit><latexit sha1_base64="7eBSiKX6QDSBpZF/VRQwHMp4JIw=">AAAB63icbZDNSgMxFIXv1L9a/6ou3QSL6ELKTBF0WXTjsoLTFtqhZNJMG5pkhiQjlKGv4MaFIm59IXe+jZl2Ftp6IPBx7r3k3hMmnGnjut9OaW19Y3OrvF3Z2d3bP6geHrV1nCpCfRLzWHVDrClnkvqGGU67iaJYhJx2wsldXu88UaVZLB/NNKGBwCPJIkawya3J+WVjUK25dXcutApeATUo1BpUv/rDmKSCSkM41rrnuYkJMqwMI5zOKv1U0wSTCR7RnkWJBdVBNt91hs6sM0RRrOyTBs3d3xMZFlpPRWg7BTZjvVzLzf9qvdREN0HGZJIaKsnioyjlyMQoPxwNmaLE8KkFTBSzuyIyxgoTY+Op2BC85ZNXod2oe5YfrmrN2yKOMpzAKVyAB9fQhHtogQ8ExvAMr/DmCOfFeXc+Fq0lp5g5hj9yPn8ADKaNkg==</latexit><latexit sha1_base64="7eBSiKX6QDSBpZF/VRQwHMp4JIw=">AAAB63icbZDNSgMxFIXv1L9a/6ou3QSL6ELKTBF0WXTjsoLTFtqhZNJMG5pkhiQjlKGv4MaFIm59IXe+jZl2Ftp6IPBx7r3k3hMmnGnjut9OaW19Y3OrvF3Z2d3bP6geHrV1nCpCfRLzWHVDrClnkvqGGU67iaJYhJx2wsldXu88UaVZLB/NNKGBwCPJIkawya3J+WVjUK25dXcutApeATUo1BpUv/rDmKSCSkM41rrnuYkJMqwMI5zOKv1U0wSTCR7RnkWJBdVBNt91hs6sM0RRrOyTBs3d3xMZFlpPRWg7BTZjvVzLzf9qvdREN0HGZJIaKsnioyjlyMQoPxwNmaLE8KkFTBSzuyIyxgoTY+Op2BC85ZNXod2oe5YfrmrN2yKOMpzAKVyAB9fQhHtogQ8ExvAMr/DmCOfFeXc+Fq0lp5g5hj9yPn8ADKaNkg==</latexit>

Wdf;µ1···µn
<latexit sha1_base64="1ClvM+0xmPd5kSVxyfLfycDn8B8=">AAACEnicbVDNS8MwHE39nPOr6tFLcAh6Ga0ICl6GXjxOcB+wlpKm6RaWpCVJhVH6N3jxX/HiQRGvnrz535huPejmg8DLe78fyXthyqjSjvNtLS2vrK6t1zbqm1vbO7v23n5XJZnEpIMTlsh+iBRhVJCOppqRfioJ4iEjvXB8U/q9ByIVTcS9nqTE52goaEwx0kYK7FOPIz3CiOW9IshzT3IYxcWVx7PAhR6OEq1geRFFYDecpjMFXCRuRRqgQjuwv7wowRknQmOGlBq4Tqr9HElNMSNF3csUSREeoyEZGCoQJ8rPp5EKeGyUCMaJNEdoOFV/b+SIKzXhoZksA6h5rxT/8waZji/9nIo000Tg2UNxxqBOYNkPjKgkWLOJIQhLav4K8QhJhLVpsW5KcOcjL5LuWdM1/O680bqu6qiBQ3AEToALLkAL3II26AAMHsEzeAVv1pP1Yr1bH7PRJavaOQB/YH3+AJ8zngs=</latexit><latexit sha1_base64="1ClvM+0xmPd5kSVxyfLfycDn8B8=">AAACEnicbVDNS8MwHE39nPOr6tFLcAh6Ga0ICl6GXjxOcB+wlpKm6RaWpCVJhVH6N3jxX/HiQRGvnrz535huPejmg8DLe78fyXthyqjSjvNtLS2vrK6t1zbqm1vbO7v23n5XJZnEpIMTlsh+iBRhVJCOppqRfioJ4iEjvXB8U/q9ByIVTcS9nqTE52goaEwx0kYK7FOPIz3CiOW9IshzT3IYxcWVx7PAhR6OEq1geRFFYDecpjMFXCRuRRqgQjuwv7wowRknQmOGlBq4Tqr9HElNMSNF3csUSREeoyEZGCoQJ8rPp5EKeGyUCMaJNEdoOFV/b+SIKzXhoZksA6h5rxT/8waZji/9nIo000Tg2UNxxqBOYNkPjKgkWLOJIQhLav4K8QhJhLVpsW5KcOcjL5LuWdM1/O680bqu6qiBQ3AEToALLkAL3II26AAMHsEzeAVv1pP1Yr1bH7PRJavaOQB/YH3+AJ8zngs=</latexit><latexit sha1_base64="1ClvM+0xmPd5kSVxyfLfycDn8B8=">AAACEnicbVDNS8MwHE39nPOr6tFLcAh6Ga0ICl6GXjxOcB+wlpKm6RaWpCVJhVH6N3jxX/HiQRGvnrz535huPejmg8DLe78fyXthyqjSjvNtLS2vrK6t1zbqm1vbO7v23n5XJZnEpIMTlsh+iBRhVJCOppqRfioJ4iEjvXB8U/q9ByIVTcS9nqTE52goaEwx0kYK7FOPIz3CiOW9IshzT3IYxcWVx7PAhR6OEq1geRFFYDecpjMFXCRuRRqgQjuwv7wowRknQmOGlBq4Tqr9HElNMSNF3csUSREeoyEZGCoQJ8rPp5EKeGyUCMaJNEdoOFV/b+SIKzXhoZksA6h5rxT/8waZji/9nIo000Tg2UNxxqBOYNkPjKgkWLOJIQhLav4K8QhJhLVpsW5KcOcjL5LuWdM1/O680bqu6qiBQ3AEToALLkAL3II26AAMHsEzeAVv1pP1Yr1bH7PRJavaOQB/YH3+AJ8zngs=</latexit><latexit sha1_base64="1ClvM+0xmPd5kSVxyfLfycDn8B8=">AAACEnicbVDNS8MwHE39nPOr6tFLcAh6Ga0ICl6GXjxOcB+wlpKm6RaWpCVJhVH6N3jxX/HiQRGvnrz535huPejmg8DLe78fyXthyqjSjvNtLS2vrK6t1zbqm1vbO7v23n5XJZnEpIMTlsh+iBRhVJCOppqRfioJ4iEjvXB8U/q9ByIVTcS9nqTE52goaEwx0kYK7FOPIz3CiOW9IshzT3IYxcWVx7PAhR6OEq1geRFFYDecpjMFXCRuRRqgQjuwv7wowRknQmOGlBq4Tqr9HElNMSNF3csUSREeoyEZGCoQJ8rPp5EKeGyUCMaJNEdoOFV/b+SIKzXhoZksA6h5rxT/8waZji/9nIo000Tg2UNxxqBOYNkPjKgkWLOJIQhLav4K8QhJhLVpsW5KcOcjL5LuWdM1/O680bqu6qiBQ3AEToALLkAL3II26AAMHsEzeAVv1pP1Yr1bH7PRJavaOQB/YH3+AJ8zngs=</latexit>

Wµ1···µn =
<latexit sha1_base64="O+VPcKNloVCQDCIgNWfLVymBfww=">AAACCnicbVDLSsNAFJ34rPUVdelmtAiuSiKCboSiG5cV7AOaECaTSTt0MhNmJkIJWbvxV9y4UMStX+DOv3HSZqGtBwbOnHMv994Tpowq7Tjf1tLyyuraem2jvrm1vbNr7+13lcgkJh0smJD9ECnCKCcdTTUj/VQSlISM9MLxTen3HohUVPB7PUmJn6AhpzHFSBspsI+8BOkRRizvFUHuJVngQg9HQitYfnhxFdgNp+lMAReJW5EGqNAO7C8vEjhLCNeYIaUGrpNqP0dSU8xIUfcyRVKEx2hIBoZylBDl59NTCnhilAjGQprHNZyqvztylCg1SUJTWS6u5r1S/M8bZDq+9HPK00wTjmeD4oxBLWCZC4yoJFiziSEIS2p2hXiEJMLapFc3IbjzJy+S7lnTNfzuvNG6ruKogUNwDE6BCy5AC9yCNugADB7BM3gFb9aT9WK9Wx+z0iWr6jkAf2B9/gBODpqg</latexit><latexit sha1_base64="O+VPcKNloVCQDCIgNWfLVymBfww=">AAACCnicbVDLSsNAFJ34rPUVdelmtAiuSiKCboSiG5cV7AOaECaTSTt0MhNmJkIJWbvxV9y4UMStX+DOv3HSZqGtBwbOnHMv994Tpowq7Tjf1tLyyuraem2jvrm1vbNr7+13lcgkJh0smJD9ECnCKCcdTTUj/VQSlISM9MLxTen3HohUVPB7PUmJn6AhpzHFSBspsI+8BOkRRizvFUHuJVngQg9HQitYfnhxFdgNp+lMAReJW5EGqNAO7C8vEjhLCNeYIaUGrpNqP0dSU8xIUfcyRVKEx2hIBoZylBDl59NTCnhilAjGQprHNZyqvztylCg1SUJTWS6u5r1S/M8bZDq+9HPK00wTjmeD4oxBLWCZC4yoJFiziSEIS2p2hXiEJMLapFc3IbjzJy+S7lnTNfzuvNG6ruKogUNwDE6BCy5AC9yCNugADB7BM3gFb9aT9WK9Wx+z0iWr6jkAf2B9/gBODpqg</latexit><latexit sha1_base64="O+VPcKNloVCQDCIgNWfLVymBfww=">AAACCnicbVDLSsNAFJ34rPUVdelmtAiuSiKCboSiG5cV7AOaECaTSTt0MhNmJkIJWbvxV9y4UMStX+DOv3HSZqGtBwbOnHMv994Tpowq7Tjf1tLyyuraem2jvrm1vbNr7+13lcgkJh0smJD9ECnCKCcdTTUj/VQSlISM9MLxTen3HohUVPB7PUmJn6AhpzHFSBspsI+8BOkRRizvFUHuJVngQg9HQitYfnhxFdgNp+lMAReJW5EGqNAO7C8vEjhLCNeYIaUGrpNqP0dSU8xIUfcyRVKEx2hIBoZylBDl59NTCnhilAjGQprHNZyqvztylCg1SUJTWS6u5r1S/M8bZDq+9HPK00wTjmeD4oxBLWCZC4yoJFiziSEIS2p2hXiEJMLapFc3IbjzJy+S7lnTNfzuvNG6ruKogUNwDE6BCy5AC9yCNugADB7BM3gFb9aT9WK9Wx+z0iWr6jkAf2B9/gBODpqg</latexit><latexit sha1_base64="O+VPcKNloVCQDCIgNWfLVymBfww=">AAACCnicbVDLSsNAFJ34rPUVdelmtAiuSiKCboSiG5cV7AOaECaTSTt0MhNmJkIJWbvxV9y4UMStX+DOv3HSZqGtBwbOnHMv994Tpowq7Tjf1tLyyuraem2jvrm1vbNr7+13lcgkJh0smJD9ECnCKCcdTTUj/VQSlISM9MLxTen3HohUVPB7PUmJn6AhpzHFSBspsI+8BOkRRizvFUHuJVngQg9HQitYfnhxFdgNp+lMAReJW5EGqNAO7C8vEjhLCNeYIaUGrpNqP0dSU8xIUfcyRVKEx2hIBoZylBDl59NTCnhilAjGQprHNZyqvztylCg1SUJTWS6u5r1S/M8bZDq+9HPK00wTjmeD4oxBLWCZC4yoJFiziSEIS2p2hXiEJMLapFc3IbjzJy+S7lnTNfzuvNG6ruKogUNwDE6BCy5AC9yCNugADB7BM3gFb9aT9WK9Wx+z0iWr6jkAf2B9/gBODpqg</latexit>

(          )WL,df = Wdf +M · G ·M
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finite-volume 
two-to-two

matrix elements
2+ J ! 2

<latexit sha1_base64="bo0j1Ljgtq+2HxeRnhholob7S8E=">AAACDXicbVDLSsNAFJ34rPUVdelmsAqCUJIi6LLoRlxVsA9oQplMJ+3QySTM3Iil9Afc+CtuXCji1r07/8ZJG0RbDwwczrmXuecEieAaHOfLWlhcWl5ZLawV1zc2t7btnd2GjlNFWZ3GIlatgGgmuGR14CBYK1GMRIFgzWBwmfnNO6Y0j+UtDBPmR6QnecgpASN17EMP2D0EIa7gE+xFBPqUCHyNPYjxj9WxS07ZmQDPEzcnJZSj1rE/vW5M04hJoIJo3XadBPwRUcCpYOOil2qWEDogPdY2VJKIaX80STPGR0bp4jBW5knAE/X3xohEWg+jwExm9+pZLxP/89ophOf+iMskBSbp9KMwFdhEzarBXa4YBTE0hFDFza2Y9okiFEyBRVOCOxt5njQqZdfwm9NS9SKvo4D20QE6Ri46Q1V0hWqojih6QE/oBb1aj9az9Wa9T0cXrHxnD/2B9fENv52aEw==</latexit><latexit sha1_base64="bo0j1Ljgtq+2HxeRnhholob7S8E=">AAACDXicbVDLSsNAFJ34rPUVdelmsAqCUJIi6LLoRlxVsA9oQplMJ+3QySTM3Iil9Afc+CtuXCji1r07/8ZJG0RbDwwczrmXuecEieAaHOfLWlhcWl5ZLawV1zc2t7btnd2GjlNFWZ3GIlatgGgmuGR14CBYK1GMRIFgzWBwmfnNO6Y0j+UtDBPmR6QnecgpASN17EMP2D0EIa7gE+xFBPqUCHyNPYjxj9WxS07ZmQDPEzcnJZSj1rE/vW5M04hJoIJo3XadBPwRUcCpYOOil2qWEDogPdY2VJKIaX80STPGR0bp4jBW5knAE/X3xohEWg+jwExm9+pZLxP/89ophOf+iMskBSbp9KMwFdhEzarBXa4YBTE0hFDFza2Y9okiFEyBRVOCOxt5njQqZdfwm9NS9SKvo4D20QE6Ri46Q1V0hWqojih6QE/oBb1aj9az9Wa9T0cXrHxnD/2B9fENv52aEw==</latexit><latexit sha1_base64="bo0j1Ljgtq+2HxeRnhholob7S8E=">AAACDXicbVDLSsNAFJ34rPUVdelmsAqCUJIi6LLoRlxVsA9oQplMJ+3QySTM3Iil9Afc+CtuXCji1r07/8ZJG0RbDwwczrmXuecEieAaHOfLWlhcWl5ZLawV1zc2t7btnd2GjlNFWZ3GIlatgGgmuGR14CBYK1GMRIFgzWBwmfnNO6Y0j+UtDBPmR6QnecgpASN17EMP2D0EIa7gE+xFBPqUCHyNPYjxj9WxS07ZmQDPEzcnJZSj1rE/vW5M04hJoIJo3XadBPwRUcCpYOOil2qWEDogPdY2VJKIaX80STPGR0bp4jBW5knAE/X3xohEWg+jwExm9+pZLxP/89ophOf+iMskBSbp9KMwFdhEzarBXa4YBTE0hFDFza2Y9okiFEyBRVOCOxt5njQqZdfwm9NS9SKvo4D20QE6Ri46Q1V0hWqojih6QE/oBb1aj9az9Wa9T0cXrHxnD/2B9fENv52aEw==</latexit><latexit sha1_base64="bo0j1Ljgtq+2HxeRnhholob7S8E=">AAACDXicbVDLSsNAFJ34rPUVdelmsAqCUJIi6LLoRlxVsA9oQplMJ+3QySTM3Iil9Afc+CtuXCji1r07/8ZJG0RbDwwczrmXuecEieAaHOfLWlhcWl5ZLawV1zc2t7btnd2GjlNFWZ3GIlatgGgmuGR14CBYK1GMRIFgzWBwmfnNO6Y0j+UtDBPmR6QnecgpASN17EMP2D0EIa7gE+xFBPqUCHyNPYjxj9WxS07ZmQDPEzcnJZSj1rE/vW5M04hJoIJo3XadBPwRUcCpYOOil2qWEDogPdY2VJKIaX80STPGR0bp4jBW5knAE/X3xohEWg+jwExm9+pZLxP/89ophOf+iMskBSbp9KMwFdhEzarBXa4YBTE0hFDFza2Y9okiFEyBRVOCOxt5njQqZdfwm9NS9SKvo4D20QE6Ri46Q1V0hWqojih6QE/oBb1aj9az9Wa9T0cXrHxnD/2B9fENv52aEw==</latexit>

amplitudes and 
form factors

1+ J ! 1
<latexit sha1_base64="Me3IU5esO6jY3WXc770pEOr+QFY=">AAACDXicbVDLSsNAFJ3UV62vqEs3g1UQhJKIoMuiG3FVwT6gCWUynbRDJ5MwcyOW0h9w46+4caGIW/fu/BsnbRBtPTBwOOde5p4TJIJrcJwvq7CwuLS8Ulwtra1vbG7Z2zsNHaeKsjqNRaxaAdFMcMnqwEGwVqIYiQLBmsHgMvObd0xpHstbGCbMj0hP8pBTAkbq2AcesHsIQuziY+xFBPqUCHyNPYjxj9Wxy07FmQDPEzcnZZSj1rE/vW5M04hJoIJo3XadBPwRUcCpYOOSl2qWEDogPdY2VJKIaX80STPGh0bp4jBW5knAE/X3xohEWg+jwExm9+pZLxP/89ophOf+iMskBSbp9KMwFdhEzarBXa4YBTE0hFDFza2Y9okiFEyBJVOCOxt5njROKq7hN6fl6kVeRxHtoX10hFx0hqroCtVQHVH0gJ7QC3q1Hq1n6816n44WrHxnF/2B9fENvHqaEQ==</latexit><latexit sha1_base64="Me3IU5esO6jY3WXc770pEOr+QFY=">AAACDXicbVDLSsNAFJ3UV62vqEs3g1UQhJKIoMuiG3FVwT6gCWUynbRDJ5MwcyOW0h9w46+4caGIW/fu/BsnbRBtPTBwOOde5p4TJIJrcJwvq7CwuLS8Ulwtra1vbG7Z2zsNHaeKsjqNRaxaAdFMcMnqwEGwVqIYiQLBmsHgMvObd0xpHstbGCbMj0hP8pBTAkbq2AcesHsIQuziY+xFBPqUCHyNPYjxj9Wxy07FmQDPEzcnZZSj1rE/vW5M04hJoIJo3XadBPwRUcCpYOOSl2qWEDogPdY2VJKIaX80STPGh0bp4jBW5knAE/X3xohEWg+jwExm9+pZLxP/89ophOf+iMskBSbp9KMwFdhEzarBXa4YBTE0hFDFza2Y9okiFEyBJVOCOxt5njROKq7hN6fl6kVeRxHtoX10hFx0hqroCtVQHVH0gJ7QC3q1Hq1n6816n44WrHxnF/2B9fENvHqaEQ==</latexit><latexit sha1_base64="Me3IU5esO6jY3WXc770pEOr+QFY=">AAACDXicbVDLSsNAFJ3UV62vqEs3g1UQhJKIoMuiG3FVwT6gCWUynbRDJ5MwcyOW0h9w46+4caGIW/fu/BsnbRBtPTBwOOde5p4TJIJrcJwvq7CwuLS8Ulwtra1vbG7Z2zsNHaeKsjqNRaxaAdFMcMnqwEGwVqIYiQLBmsHgMvObd0xpHstbGCbMj0hP8pBTAkbq2AcesHsIQuziY+xFBPqUCHyNPYjxj9Wxy07FmQDPEzcnZZSj1rE/vW5M04hJoIJo3XadBPwRUcCpYOOSl2qWEDogPdY2VJKIaX80STPGh0bp4jBW5knAE/X3xohEWg+jwExm9+pZLxP/89ophOf+iMskBSbp9KMwFdhEzarBXa4YBTE0hFDFza2Y9okiFEyBJVOCOxt5njROKq7hN6fl6kVeRxHtoX10hFx0hqroCtVQHVH0gJ7QC3q1Hq1n6816n44WrHxnF/2B9fENvHqaEQ==</latexit><latexit sha1_base64="Me3IU5esO6jY3WXc770pEOr+QFY=">AAACDXicbVDLSsNAFJ3UV62vqEs3g1UQhJKIoMuiG3FVwT6gCWUynbRDJ5MwcyOW0h9w46+4caGIW/fu/BsnbRBtPTBwOOde5p4TJIJrcJwvq7CwuLS8Ulwtra1vbG7Z2zsNHaeKsjqNRaxaAdFMcMnqwEGwVqIYiQLBmsHgMvObd0xpHstbGCbMj0hP8pBTAkbq2AcesHsIQuziY+xFBPqUCHyNPYjxj9Wxy07FmQDPEzcnZZSj1rE/vW5M04hJoIJo3XadBPwRUcCpYOOSl2qWEDogPdY2VJKIaX80STPGh0bp4jBW5knAE/X3xohEWg+jwExm9+pZLxP/89ophOf+iMskBSbp9KMwFdhEzarBXa4YBTE0hFDFza2Y9okiFEyBJVOCOxt5njROKq7hN6fl6kVeRxHtoX10hFx0hqroCtVQHVH0gJ7QC3q1Hq1n6816n44WrHxnF/2B9fENvHqaEQ==</latexit>

up to O(e�m⇡L
)

corrections

<latexit sha1_base64="VBcyslBUw2GSuQ3AyAFroHWlGmk="></latexit><latexit sha1_base64="VBcyslBUw2GSuQ3AyAFroHWlGmk="></latexit><latexit sha1_base64="VBcyslBUw2GSuQ3AyAFroHWlGmk="></latexit><latexit sha1_base64="VBcyslBUw2GSuQ3AyAFroHWlGmk="></latexit>

Lüscher 
formalism

• 

[arXiv:1509.08507] 

R.Briceño, M. Hansen
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<latexit sha1_base64="bo0j1Ljgtq+2HxeRnhholob7S8E=">AAACDXicbVDLSsNAFJ34rPUVdelmsAqCUJIi6LLoRlxVsA9oQplMJ+3QySTM3Iil9Afc+CtuXCji1r07/8ZJG0RbDwwczrmXuecEieAaHOfLWlhcWl5ZLawV1zc2t7btnd2GjlNFWZ3GIlatgGgmuGR14CBYK1GMRIFgzWBwmfnNO6Y0j+UtDBPmR6QnecgpASN17EMP2D0EIa7gE+xFBPqUCHyNPYjxj9WxS07ZmQDPEzcnJZSj1rE/vW5M04hJoIJo3XadBPwRUcCpYOOil2qWEDogPdY2VJKIaX80STPGR0bp4jBW5knAE/X3xohEWg+jwExm9+pZLxP/89ophOf+iMskBSbp9KMwFdhEzarBXa4YBTE0hFDFza2Y9okiFEyBRVOCOxt5njQqZdfwm9NS9SKvo4D20QE6Ri46Q1V0hWqojih6QE/oBb1aj9az9Wa9T0cXrHxnD/2B9fENv52aEw==</latexit><latexit sha1_base64="bo0j1Ljgtq+2HxeRnhholob7S8E=">AAACDXicbVDLSsNAFJ34rPUVdelmsAqCUJIi6LLoRlxVsA9oQplMJ+3QySTM3Iil9Afc+CtuXCji1r07/8ZJG0RbDwwczrmXuecEieAaHOfLWlhcWl5ZLawV1zc2t7btnd2GjlNFWZ3GIlatgGgmuGR14CBYK1GMRIFgzWBwmfnNO6Y0j+UtDBPmR6QnecgpASN17EMP2D0EIa7gE+xFBPqUCHyNPYjxj9WxS07ZmQDPEzcnJZSj1rE/vW5M04hJoIJo3XadBPwRUcCpYOOil2qWEDogPdY2VJKIaX80STPGR0bp4jBW5knAE/X3xohEWg+jwExm9+pZLxP/89ophOf+iMskBSbp9KMwFdhEzarBXa4YBTE0hFDFza2Y9okiFEyBRVOCOxt5njQqZdfwm9NS9SKvo4D20QE6Ri46Q1V0hWqojih6QE/oBb1aj9az9Wa9T0cXrHxnD/2B9fENv52aEw==</latexit><latexit sha1_base64="bo0j1Ljgtq+2HxeRnhholob7S8E=">AAACDXicbVDLSsNAFJ34rPUVdelmsAqCUJIi6LLoRlxVsA9oQplMJ+3QySTM3Iil9Afc+CtuXCji1r07/8ZJG0RbDwwczrmXuecEieAaHOfLWlhcWl5ZLawV1zc2t7btnd2GjlNFWZ3GIlatgGgmuGR14CBYK1GMRIFgzWBwmfnNO6Y0j+UtDBPmR6QnecgpASN17EMP2D0EIa7gE+xFBPqUCHyNPYjxj9WxS07ZmQDPEzcnJZSj1rE/vW5M04hJoIJo3XadBPwRUcCpYOOil2qWEDogPdY2VJKIaX80STPGR0bp4jBW5knAE/X3xohEWg+jwExm9+pZLxP/89ophOf+iMskBSbp9KMwFdhEzarBXa4YBTE0hFDFza2Y9okiFEyBRVOCOxt5njQqZdfwm9NS9SKvo4D20QE6Ri46Q1V0hWqojih6QE/oBb1aj9az9Wa9T0cXrHxnD/2B9fENv52aEw==</latexit><latexit sha1_base64="bo0j1Ljgtq+2HxeRnhholob7S8E=">AAACDXicbVDLSsNAFJ34rPUVdelmsAqCUJIi6LLoRlxVsA9oQplMJ+3QySTM3Iil9Afc+CtuXCji1r07/8ZJG0RbDwwczrmXuecEieAaHOfLWlhcWl5ZLawV1zc2t7btnd2GjlNFWZ3GIlatgGgmuGR14CBYK1GMRIFgzWBwmfnNO6Y0j+UtDBPmR6QnecgpASN17EMP2D0EIa7gE+xFBPqUCHyNPYjxj9WxS07ZmQDPEzcnJZSj1rE/vW5M04hJoIJo3XadBPwRUcCpYOOil2qWEDogPdY2VJKIaX80STPGR0bp4jBW5knAE/X3xohEWg+jwExm9+pZLxP/89ophOf+iMskBSbp9KMwFdhEzarBXa4YBTE0hFDFza2Y9okiFEyBRVOCOxt5njQqZdfwm9NS9SKvo4D20QE6Ri46Q1V0hWqojih6QE/oBb1aj9az9Wa9T0cXrHxnD/2B9fENv52aEw==</latexit>

amplitudes and 
form factors

1+ J ! 1
<latexit sha1_base64="Me3IU5esO6jY3WXc770pEOr+QFY=">AAACDXicbVDLSsNAFJ3UV62vqEs3g1UQhJKIoMuiG3FVwT6gCWUynbRDJ5MwcyOW0h9w46+4caGIW/fu/BsnbRBtPTBwOOde5p4TJIJrcJwvq7CwuLS8Ulwtra1vbG7Z2zsNHaeKsjqNRaxaAdFMcMnqwEGwVqIYiQLBmsHgMvObd0xpHstbGCbMj0hP8pBTAkbq2AcesHsIQuziY+xFBPqUCHyNPYjxj9Wxy07FmQDPEzcnZZSj1rE/vW5M04hJoIJo3XadBPwRUcCpYOOSl2qWEDogPdY2VJKIaX80STPGh0bp4jBW5knAE/X3xohEWg+jwExm9+pZLxP/89ophOf+iMskBSbp9KMwFdhEzarBXa4YBTE0hFDFza2Y9okiFEyBJVOCOxt5njROKq7hN6fl6kVeRxHtoX10hFx0hqroCtVQHVH0gJ7QC3q1Hq1n6816n44WrHxnF/2B9fENvHqaEQ==</latexit><latexit sha1_base64="Me3IU5esO6jY3WXc770pEOr+QFY=">AAACDXicbVDLSsNAFJ3UV62vqEs3g1UQhJKIoMuiG3FVwT6gCWUynbRDJ5MwcyOW0h9w46+4caGIW/fu/BsnbRBtPTBwOOde5p4TJIJrcJwvq7CwuLS8Ulwtra1vbG7Z2zsNHaeKsjqNRaxaAdFMcMnqwEGwVqIYiQLBmsHgMvObd0xpHstbGCbMj0hP8pBTAkbq2AcesHsIQuziY+xFBPqUCHyNPYjxj9Wxy07FmQDPEzcnZZSj1rE/vW5M04hJoIJo3XadBPwRUcCpYOOSl2qWEDogPdY2VJKIaX80STPGh0bp4jBW5knAE/X3xohEWg+jwExm9+pZLxP/89ophOf+iMskBSbp9KMwFdhEzarBXa4YBTE0hFDFza2Y9okiFEyBJVOCOxt5njROKq7hN6fl6kVeRxHtoX10hFx0hqroCtVQHVH0gJ7QC3q1Hq1n6816n44WrHxnF/2B9fENvHqaEQ==</latexit><latexit sha1_base64="Me3IU5esO6jY3WXc770pEOr+QFY=">AAACDXicbVDLSsNAFJ3UV62vqEs3g1UQhJKIoMuiG3FVwT6gCWUynbRDJ5MwcyOW0h9w46+4caGIW/fu/BsnbRBtPTBwOOde5p4TJIJrcJwvq7CwuLS8Ulwtra1vbG7Z2zsNHaeKsjqNRaxaAdFMcMnqwEGwVqIYiQLBmsHgMvObd0xpHstbGCbMj0hP8pBTAkbq2AcesHsIQuziY+xFBPqUCHyNPYjxj9Wxy07FmQDPEzcnZZSj1rE/vW5M04hJoIJo3XadBPwRUcCpYOOSl2qWEDogPdY2VJKIaX80STPGh0bp4jBW5knAE/X3xohEWg+jwExm9+pZLxP/89ophOf+iMskBSbp9KMwFdhEzarBXa4YBTE0hFDFza2Y9okiFEyBJVOCOxt5njROKq7hN6fl6kVeRxHtoX10hFx0hqroCtVQHVH0gJ7QC3q1Hq1n6816n44WrHxnF/2B9fENvHqaEQ==</latexit><latexit sha1_base64="Me3IU5esO6jY3WXc770pEOr+QFY=">AAACDXicbVDLSsNAFJ3UV62vqEs3g1UQhJKIoMuiG3FVwT6gCWUynbRDJ5MwcyOW0h9w46+4caGIW/fu/BsnbRBtPTBwOOde5p4TJIJrcJwvq7CwuLS8Ulwtra1vbG7Z2zsNHaeKsjqNRaxaAdFMcMnqwEGwVqIYiQLBmsHgMvObd0xpHstbGCbMj0hP8pBTAkbq2AcesHsIQuziY+xFBPqUCHyNPYjxj9Wxy07FmQDPEzcnZZSj1rE/vW5M04hJoIJo3XadBPwRUcCpYOOSl2qWEDogPdY2VJKIaX80STPGh0bp4jBW5knAE/X3xohEWg+jwExm9+pZLxP/89ophOf+iMskBSbp9KMwFdhEzarBXa4YBTE0hFDFza2Y9okiFEyBJVOCOxt5njROKq7hN6fl6kVeRxHtoX10hFx0hqroCtVQHVH0gJ7QC3q1Hq1n6816n44WrHxnF/2B9fENvHqaEQ==</latexit>

up to O(e�m⇡L
)

corrections

<latexit sha1_base64="VBcyslBUw2GSuQ3AyAFroHWlGmk="></latexit><latexit sha1_base64="VBcyslBUw2GSuQ3AyAFroHWlGmk="></latexit><latexit sha1_base64="VBcyslBUw2GSuQ3AyAFroHWlGmk="></latexit><latexit sha1_base64="VBcyslBUw2GSuQ3AyAFroHWlGmk="></latexit>

Lüscher 
formalism

[arXiv:1509.08507] 

R.Briceño, M. Hansen
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<latexit sha1_base64="bo0j1Ljgtq+2HxeRnhholob7S8E=">AAACDXicbVDLSsNAFJ34rPUVdelmsAqCUJIi6LLoRlxVsA9oQplMJ+3QySTM3Iil9Afc+CtuXCji1r07/8ZJG0RbDwwczrmXuecEieAaHOfLWlhcWl5ZLawV1zc2t7btnd2GjlNFWZ3GIlatgGgmuGR14CBYK1GMRIFgzWBwmfnNO6Y0j+UtDBPmR6QnecgpASN17EMP2D0EIa7gE+xFBPqUCHyNPYjxj9WxS07ZmQDPEzcnJZSj1rE/vW5M04hJoIJo3XadBPwRUcCpYOOil2qWEDogPdY2VJKIaX80STPGR0bp4jBW5knAE/X3xohEWg+jwExm9+pZLxP/89ophOf+iMskBSbp9KMwFdhEzarBXa4YBTE0hFDFza2Y9okiFEyBRVOCOxt5njQqZdfwm9NS9SKvo4D20QE6Ri46Q1V0hWqojih6QE/oBb1aj9az9Wa9T0cXrHxnD/2B9fENv52aEw==</latexit><latexit sha1_base64="bo0j1Ljgtq+2HxeRnhholob7S8E=">AAACDXicbVDLSsNAFJ34rPUVdelmsAqCUJIi6LLoRlxVsA9oQplMJ+3QySTM3Iil9Afc+CtuXCji1r07/8ZJG0RbDwwczrmXuecEieAaHOfLWlhcWl5ZLawV1zc2t7btnd2GjlNFWZ3GIlatgGgmuGR14CBYK1GMRIFgzWBwmfnNO6Y0j+UtDBPmR6QnecgpASN17EMP2D0EIa7gE+xFBPqUCHyNPYjxj9WxS07ZmQDPEzcnJZSj1rE/vW5M04hJoIJo3XadBPwRUcCpYOOil2qWEDogPdY2VJKIaX80STPGR0bp4jBW5knAE/X3xohEWg+jwExm9+pZLxP/89ophOf+iMskBSbp9KMwFdhEzarBXa4YBTE0hFDFza2Y9okiFEyBRVOCOxt5njQqZdfwm9NS9SKvo4D20QE6Ri46Q1V0hWqojih6QE/oBb1aj9az9Wa9T0cXrHxnD/2B9fENv52aEw==</latexit><latexit sha1_base64="bo0j1Ljgtq+2HxeRnhholob7S8E=">AAACDXicbVDLSsNAFJ34rPUVdelmsAqCUJIi6LLoRlxVsA9oQplMJ+3QySTM3Iil9Afc+CtuXCji1r07/8ZJG0RbDwwczrmXuecEieAaHOfLWlhcWl5ZLawV1zc2t7btnd2GjlNFWZ3GIlatgGgmuGR14CBYK1GMRIFgzWBwmfnNO6Y0j+UtDBPmR6QnecgpASN17EMP2D0EIa7gE+xFBPqUCHyNPYjxj9WxS07ZmQDPEzcnJZSj1rE/vW5M04hJoIJo3XadBPwRUcCpYOOil2qWEDogPdY2VJKIaX80STPGR0bp4jBW5knAE/X3xohEWg+jwExm9+pZLxP/89ophOf+iMskBSbp9KMwFdhEzarBXa4YBTE0hFDFza2Y9okiFEyBRVOCOxt5njQqZdfwm9NS9SKvo4D20QE6Ri46Q1V0hWqojih6QE/oBb1aj9az9Wa9T0cXrHxnD/2B9fENv52aEw==</latexit><latexit sha1_base64="bo0j1Ljgtq+2HxeRnhholob7S8E=">AAACDXicbVDLSsNAFJ34rPUVdelmsAqCUJIi6LLoRlxVsA9oQplMJ+3QySTM3Iil9Afc+CtuXCji1r07/8ZJG0RbDwwczrmXuecEieAaHOfLWlhcWl5ZLawV1zc2t7btnd2GjlNFWZ3GIlatgGgmuGR14CBYK1GMRIFgzWBwmfnNO6Y0j+UtDBPmR6QnecgpASN17EMP2D0EIa7gE+xFBPqUCHyNPYjxj9WxS07ZmQDPEzcnJZSj1rE/vW5M04hJoIJo3XadBPwRUcCpYOOil2qWEDogPdY2VJKIaX80STPGR0bp4jBW5knAE/X3xohEWg+jwExm9+pZLxP/89ophOf+iMskBSbp9KMwFdhEzarBXa4YBTE0hFDFza2Y9okiFEyBRVOCOxt5njQqZdfwm9NS9SKvo4D20QE6Ri46Q1V0hWqojih6QE/oBb1aj9az9Wa9T0cXrHxnD/2B9fENv52aEw==</latexit>

amplitudes and 
form factors

1+ J ! 1
<latexit sha1_base64="Me3IU5esO6jY3WXc770pEOr+QFY=">AAACDXicbVDLSsNAFJ3UV62vqEs3g1UQhJKIoMuiG3FVwT6gCWUynbRDJ5MwcyOW0h9w46+4caGIW/fu/BsnbRBtPTBwOOde5p4TJIJrcJwvq7CwuLS8Ulwtra1vbG7Z2zsNHaeKsjqNRaxaAdFMcMnqwEGwVqIYiQLBmsHgMvObd0xpHstbGCbMj0hP8pBTAkbq2AcesHsIQuziY+xFBPqUCHyNPYjxj9Wxy07FmQDPEzcnZZSj1rE/vW5M04hJoIJo3XadBPwRUcCpYOOSl2qWEDogPdY2VJKIaX80STPGh0bp4jBW5knAE/X3xohEWg+jwExm9+pZLxP/89ophOf+iMskBSbp9KMwFdhEzarBXa4YBTE0hFDFza2Y9okiFEyBJVOCOxt5njROKq7hN6fl6kVeRxHtoX10hFx0hqroCtVQHVH0gJ7QC3q1Hq1n6816n44WrHxnF/2B9fENvHqaEQ==</latexit><latexit sha1_base64="Me3IU5esO6jY3WXc770pEOr+QFY=">AAACDXicbVDLSsNAFJ3UV62vqEs3g1UQhJKIoMuiG3FVwT6gCWUynbRDJ5MwcyOW0h9w46+4caGIW/fu/BsnbRBtPTBwOOde5p4TJIJrcJwvq7CwuLS8Ulwtra1vbG7Z2zsNHaeKsjqNRaxaAdFMcMnqwEGwVqIYiQLBmsHgMvObd0xpHstbGCbMj0hP8pBTAkbq2AcesHsIQuziY+xFBPqUCHyNPYjxj9Wxy07FmQDPEzcnZZSj1rE/vW5M04hJoIJo3XadBPwRUcCpYOOSl2qWEDogPdY2VJKIaX80STPGh0bp4jBW5knAE/X3xohEWg+jwExm9+pZLxP/89ophOf+iMskBSbp9KMwFdhEzarBXa4YBTE0hFDFza2Y9okiFEyBJVOCOxt5njROKq7hN6fl6kVeRxHtoX10hFx0hqroCtVQHVH0gJ7QC3q1Hq1n6816n44WrHxnF/2B9fENvHqaEQ==</latexit><latexit sha1_base64="Me3IU5esO6jY3WXc770pEOr+QFY=">AAACDXicbVDLSsNAFJ3UV62vqEs3g1UQhJKIoMuiG3FVwT6gCWUynbRDJ5MwcyOW0h9w46+4caGIW/fu/BsnbRBtPTBwOOde5p4TJIJrcJwvq7CwuLS8Ulwtra1vbG7Z2zsNHaeKsjqNRaxaAdFMcMnqwEGwVqIYiQLBmsHgMvObd0xpHstbGCbMj0hP8pBTAkbq2AcesHsIQuziY+xFBPqUCHyNPYjxj9Wxy07FmQDPEzcnZZSj1rE/vW5M04hJoIJo3XadBPwRUcCpYOOSl2qWEDogPdY2VJKIaX80STPGh0bp4jBW5knAE/X3xohEWg+jwExm9+pZLxP/89ophOf+iMskBSbp9KMwFdhEzarBXa4YBTE0hFDFza2Y9okiFEyBJVOCOxt5njROKq7hN6fl6kVeRxHtoX10hFx0hqroCtVQHVH0gJ7QC3q1Hq1n6816n44WrHxnF/2B9fENvHqaEQ==</latexit><latexit sha1_base64="Me3IU5esO6jY3WXc770pEOr+QFY=">AAACDXicbVDLSsNAFJ3UV62vqEs3g1UQhJKIoMuiG3FVwT6gCWUynbRDJ5MwcyOW0h9w46+4caGIW/fu/BsnbRBtPTBwOOde5p4TJIJrcJwvq7CwuLS8Ulwtra1vbG7Z2zsNHaeKsjqNRaxaAdFMcMnqwEGwVqIYiQLBmsHgMvObd0xpHstbGCbMj0hP8pBTAkbq2AcesHsIQuziY+xFBPqUCHyNPYjxj9Wxy07FmQDPEzcnZZSj1rE/vW5M04hJoIJo3XadBPwRUcCpYOOSl2qWEDogPdY2VJKIaX80STPGh0bp4jBW5knAE/X3xohEWg+jwExm9+pZLxP/89ophOf+iMskBSbp9KMwFdhEzarBXa4YBTE0hFDFza2Y9okiFEyBJVOCOxt5njROKq7hN6fl6kVeRxHtoX10hFx0hqroCtVQHVH0gJ7QC3q1Hq1n6816n44WrHxnF/2B9fENvHqaEQ==</latexit>

up to O(e�m⇡L
)

corrections

<latexit sha1_base64="VBcyslBUw2GSuQ3AyAFroHWlGmk="></latexit><latexit sha1_base64="VBcyslBUw2GSuQ3AyAFroHWlGmk="></latexit><latexit sha1_base64="VBcyslBUw2GSuQ3AyAFroHWlGmk="></latexit><latexit sha1_base64="VBcyslBUw2GSuQ3AyAFroHWlGmk="></latexit>

Lüscher 
formalism

[arXiv:1509.08507] 

R.Briceño, M. Hansen



"16

Infinite volume observables

Cake Seminar - Jefferson Lab        2019-03-27

+

=

+

+...

finite-volume  
spectrum

finite-volume 
one-body

matrix elements +

=

+

+...

partial wave 
amplitudes

amplitudes
two-hadron
form factors +

=

+

+...

finite-volume 
two-to-two

matrix elements
2+ J ! 2

<latexit sha1_base64="bo0j1Ljgtq+2HxeRnhholob7S8E=">AAACDXicbVDLSsNAFJ34rPUVdelmsAqCUJIi6LLoRlxVsA9oQplMJ+3QySTM3Iil9Afc+CtuXCji1r07/8ZJG0RbDwwczrmXuecEieAaHOfLWlhcWl5ZLawV1zc2t7btnd2GjlNFWZ3GIlatgGgmuGR14CBYK1GMRIFgzWBwmfnNO6Y0j+UtDBPmR6QnecgpASN17EMP2D0EIa7gE+xFBPqUCHyNPYjxj9WxS07ZmQDPEzcnJZSj1rE/vW5M04hJoIJo3XadBPwRUcCpYOOil2qWEDogPdY2VJKIaX80STPGR0bp4jBW5knAE/X3xohEWg+jwExm9+pZLxP/89ophOf+iMskBSbp9KMwFdhEzarBXa4YBTE0hFDFza2Y9okiFEyBRVOCOxt5njQqZdfwm9NS9SKvo4D20QE6Ri46Q1V0hWqojih6QE/oBb1aj9az9Wa9T0cXrHxnD/2B9fENv52aEw==</latexit><latexit sha1_base64="bo0j1Ljgtq+2HxeRnhholob7S8E=">AAACDXicbVDLSsNAFJ34rPUVdelmsAqCUJIi6LLoRlxVsA9oQplMJ+3QySTM3Iil9Afc+CtuXCji1r07/8ZJG0RbDwwczrmXuecEieAaHOfLWlhcWl5ZLawV1zc2t7btnd2GjlNFWZ3GIlatgGgmuGR14CBYK1GMRIFgzWBwmfnNO6Y0j+UtDBPmR6QnecgpASN17EMP2D0EIa7gE+xFBPqUCHyNPYjxj9WxS07ZmQDPEzcnJZSj1rE/vW5M04hJoIJo3XadBPwRUcCpYOOil2qWEDogPdY2VJKIaX80STPGR0bp4jBW5knAE/X3xohEWg+jwExm9+pZLxP/89ophOf+iMskBSbp9KMwFdhEzarBXa4YBTE0hFDFza2Y9okiFEyBRVOCOxt5njQqZdfwm9NS9SKvo4D20QE6Ri46Q1V0hWqojih6QE/oBb1aj9az9Wa9T0cXrHxnD/2B9fENv52aEw==</latexit><latexit sha1_base64="bo0j1Ljgtq+2HxeRnhholob7S8E=">AAACDXicbVDLSsNAFJ34rPUVdelmsAqCUJIi6LLoRlxVsA9oQplMJ+3QySTM3Iil9Afc+CtuXCji1r07/8ZJG0RbDwwczrmXuecEieAaHOfLWlhcWl5ZLawV1zc2t7btnd2GjlNFWZ3GIlatgGgmuGR14CBYK1GMRIFgzWBwmfnNO6Y0j+UtDBPmR6QnecgpASN17EMP2D0EIa7gE+xFBPqUCHyNPYjxj9WxS07ZmQDPEzcnJZSj1rE/vW5M04hJoIJo3XadBPwRUcCpYOOil2qWEDogPdY2VJKIaX80STPGR0bp4jBW5knAE/X3xohEWg+jwExm9+pZLxP/89ophOf+iMskBSbp9KMwFdhEzarBXa4YBTE0hFDFza2Y9okiFEyBRVOCOxt5njQqZdfwm9NS9SKvo4D20QE6Ri46Q1V0hWqojih6QE/oBb1aj9az9Wa9T0cXrHxnD/2B9fENv52aEw==</latexit><latexit sha1_base64="bo0j1Ljgtq+2HxeRnhholob7S8E=">AAACDXicbVDLSsNAFJ34rPUVdelmsAqCUJIi6LLoRlxVsA9oQplMJ+3QySTM3Iil9Afc+CtuXCji1r07/8ZJG0RbDwwczrmXuecEieAaHOfLWlhcWl5ZLawV1zc2t7btnd2GjlNFWZ3GIlatgGgmuGR14CBYK1GMRIFgzWBwmfnNO6Y0j+UtDBPmR6QnecgpASN17EMP2D0EIa7gE+xFBPqUCHyNPYjxj9WxS07ZmQDPEzcnJZSj1rE/vW5M04hJoIJo3XadBPwRUcCpYOOil2qWEDogPdY2VJKIaX80STPGR0bp4jBW5knAE/X3xohEWg+jwExm9+pZLxP/89ophOf+iMskBSbp9KMwFdhEzarBXa4YBTE0hFDFza2Y9okiFEyBRVOCOxt5njQqZdfwm9NS9SKvo4D20QE6Ri46Q1V0hWqojih6QE/oBb1aj9az9Wa9T0cXrHxnD/2B9fENv52aEw==</latexit>

amplitudes and 
form factors

1+ J ! 1
<latexit sha1_base64="Me3IU5esO6jY3WXc770pEOr+QFY=">AAACDXicbVDLSsNAFJ3UV62vqEs3g1UQhJKIoMuiG3FVwT6gCWUynbRDJ5MwcyOW0h9w46+4caGIW/fu/BsnbRBtPTBwOOde5p4TJIJrcJwvq7CwuLS8Ulwtra1vbG7Z2zsNHaeKsjqNRaxaAdFMcMnqwEGwVqIYiQLBmsHgMvObd0xpHstbGCbMj0hP8pBTAkbq2AcesHsIQuziY+xFBPqUCHyNPYjxj9Wxy07FmQDPEzcnZZSj1rE/vW5M04hJoIJo3XadBPwRUcCpYOOSl2qWEDogPdY2VJKIaX80STPGh0bp4jBW5knAE/X3xohEWg+jwExm9+pZLxP/89ophOf+iMskBSbp9KMwFdhEzarBXa4YBTE0hFDFza2Y9okiFEyBJVOCOxt5njROKq7hN6fl6kVeRxHtoX10hFx0hqroCtVQHVH0gJ7QC3q1Hq1n6816n44WrHxnF/2B9fENvHqaEQ==</latexit><latexit sha1_base64="Me3IU5esO6jY3WXc770pEOr+QFY=">AAACDXicbVDLSsNAFJ3UV62vqEs3g1UQhJKIoMuiG3FVwT6gCWUynbRDJ5MwcyOW0h9w46+4caGIW/fu/BsnbRBtPTBwOOde5p4TJIJrcJwvq7CwuLS8Ulwtra1vbG7Z2zsNHaeKsjqNRaxaAdFMcMnqwEGwVqIYiQLBmsHgMvObd0xpHstbGCbMj0hP8pBTAkbq2AcesHsIQuziY+xFBPqUCHyNPYjxj9Wxy07FmQDPEzcnZZSj1rE/vW5M04hJoIJo3XadBPwRUcCpYOOSl2qWEDogPdY2VJKIaX80STPGh0bp4jBW5knAE/X3xohEWg+jwExm9+pZLxP/89ophOf+iMskBSbp9KMwFdhEzarBXa4YBTE0hFDFza2Y9okiFEyBJVOCOxt5njROKq7hN6fl6kVeRxHtoX10hFx0hqroCtVQHVH0gJ7QC3q1Hq1n6816n44WrHxnF/2B9fENvHqaEQ==</latexit><latexit sha1_base64="Me3IU5esO6jY3WXc770pEOr+QFY=">AAACDXicbVDLSsNAFJ3UV62vqEs3g1UQhJKIoMuiG3FVwT6gCWUynbRDJ5MwcyOW0h9w46+4caGIW/fu/BsnbRBtPTBwOOde5p4TJIJrcJwvq7CwuLS8Ulwtra1vbG7Z2zsNHaeKsjqNRaxaAdFMcMnqwEGwVqIYiQLBmsHgMvObd0xpHstbGCbMj0hP8pBTAkbq2AcesHsIQuziY+xFBPqUCHyNPYjxj9Wxy07FmQDPEzcnZZSj1rE/vW5M04hJoIJo3XadBPwRUcCpYOOSl2qWEDogPdY2VJKIaX80STPGh0bp4jBW5knAE/X3xohEWg+jwExm9+pZLxP/89ophOf+iMskBSbp9KMwFdhEzarBXa4YBTE0hFDFza2Y9okiFEyBJVOCOxt5njROKq7hN6fl6kVeRxHtoX10hFx0hqroCtVQHVH0gJ7QC3q1Hq1n6816n44WrHxnF/2B9fENvHqaEQ==</latexit><latexit sha1_base64="Me3IU5esO6jY3WXc770pEOr+QFY=">AAACDXicbVDLSsNAFJ3UV62vqEs3g1UQhJKIoMuiG3FVwT6gCWUynbRDJ5MwcyOW0h9w46+4caGIW/fu/BsnbRBtPTBwOOde5p4TJIJrcJwvq7CwuLS8Ulwtra1vbG7Z2zsNHaeKsjqNRaxaAdFMcMnqwEGwVqIYiQLBmsHgMvObd0xpHstbGCbMj0hP8pBTAkbq2AcesHsIQuziY+xFBPqUCHyNPYjxj9Wxy07FmQDPEzcnZZSj1rE/vW5M04hJoIJo3XadBPwRUcCpYOOSl2qWEDogPdY2VJKIaX80STPGh0bp4jBW5knAE/X3xohEWg+jwExm9+pZLxP/89ophOf+iMskBSbp9KMwFdhEzarBXa4YBTE0hFDFza2Y9okiFEyBJVOCOxt5njROKq7hN6fl6kVeRxHtoX10hFx0hqroCtVQHVH0gJ7QC3q1Hq1n6816n44WrHxnF/2B9fENvHqaEQ==</latexit>

up to O(e�m⇡L
)

corrections

<latexit sha1_base64="VBcyslBUw2GSuQ3AyAFroHWlGmk="></latexit><latexit sha1_base64="VBcyslBUw2GSuQ3AyAFroHWlGmk="></latexit><latexit sha1_base64="VBcyslBUw2GSuQ3AyAFroHWlGmk="></latexit><latexit sha1_base64="VBcyslBUw2GSuQ3AyAFroHWlGmk="></latexit>

Lüscher 
formalism

• WL,df �Wdf =
X

j

C(j) f (j) M(sf )G(Pi, Pf , L)M(si)

[arXiv:1509.08507] 

R.Briceño, M. Hansen
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<latexit sha1_base64="bo0j1Ljgtq+2HxeRnhholob7S8E=">AAACDXicbVDLSsNAFJ34rPUVdelmsAqCUJIi6LLoRlxVsA9oQplMJ+3QySTM3Iil9Afc+CtuXCji1r07/8ZJG0RbDwwczrmXuecEieAaHOfLWlhcWl5ZLawV1zc2t7btnd2GjlNFWZ3GIlatgGgmuGR14CBYK1GMRIFgzWBwmfnNO6Y0j+UtDBPmR6QnecgpASN17EMP2D0EIa7gE+xFBPqUCHyNPYjxj9WxS07ZmQDPEzcnJZSj1rE/vW5M04hJoIJo3XadBPwRUcCpYOOil2qWEDogPdY2VJKIaX80STPGR0bp4jBW5knAE/X3xohEWg+jwExm9+pZLxP/89ophOf+iMskBSbp9KMwFdhEzarBXa4YBTE0hFDFza2Y9okiFEyBRVOCOxt5njQqZdfwm9NS9SKvo4D20QE6Ri46Q1V0hWqojih6QE/oBb1aj9az9Wa9T0cXrHxnD/2B9fENv52aEw==</latexit><latexit sha1_base64="bo0j1Ljgtq+2HxeRnhholob7S8E=">AAACDXicbVDLSsNAFJ34rPUVdelmsAqCUJIi6LLoRlxVsA9oQplMJ+3QySTM3Iil9Afc+CtuXCji1r07/8ZJG0RbDwwczrmXuecEieAaHOfLWlhcWl5ZLawV1zc2t7btnd2GjlNFWZ3GIlatgGgmuGR14CBYK1GMRIFgzWBwmfnNO6Y0j+UtDBPmR6QnecgpASN17EMP2D0EIa7gE+xFBPqUCHyNPYjxj9WxS07ZmQDPEzcnJZSj1rE/vW5M04hJoIJo3XadBPwRUcCpYOOil2qWEDogPdY2VJKIaX80STPGR0bp4jBW5knAE/X3xohEWg+jwExm9+pZLxP/89ophOf+iMskBSbp9KMwFdhEzarBXa4YBTE0hFDFza2Y9okiFEyBRVOCOxt5njQqZdfwm9NS9SKvo4D20QE6Ri46Q1V0hWqojih6QE/oBb1aj9az9Wa9T0cXrHxnD/2B9fENv52aEw==</latexit><latexit sha1_base64="bo0j1Ljgtq+2HxeRnhholob7S8E=">AAACDXicbVDLSsNAFJ34rPUVdelmsAqCUJIi6LLoRlxVsA9oQplMJ+3QySTM3Iil9Afc+CtuXCji1r07/8ZJG0RbDwwczrmXuecEieAaHOfLWlhcWl5ZLawV1zc2t7btnd2GjlNFWZ3GIlatgGgmuGR14CBYK1GMRIFgzWBwmfnNO6Y0j+UtDBPmR6QnecgpASN17EMP2D0EIa7gE+xFBPqUCHyNPYjxj9WxS07ZmQDPEzcnJZSj1rE/vW5M04hJoIJo3XadBPwRUcCpYOOil2qWEDogPdY2VJKIaX80STPGR0bp4jBW5knAE/X3xohEWg+jwExm9+pZLxP/89ophOf+iMskBSbp9KMwFdhEzarBXa4YBTE0hFDFza2Y9okiFEyBRVOCOxt5njQqZdfwm9NS9SKvo4D20QE6Ri46Q1V0hWqojih6QE/oBb1aj9az9Wa9T0cXrHxnD/2B9fENv52aEw==</latexit><latexit sha1_base64="bo0j1Ljgtq+2HxeRnhholob7S8E=">AAACDXicbVDLSsNAFJ34rPUVdelmsAqCUJIi6LLoRlxVsA9oQplMJ+3QySTM3Iil9Afc+CtuXCji1r07/8ZJG0RbDwwczrmXuecEieAaHOfLWlhcWl5ZLawV1zc2t7btnd2GjlNFWZ3GIlatgGgmuGR14CBYK1GMRIFgzWBwmfnNO6Y0j+UtDBPmR6QnecgpASN17EMP2D0EIa7gE+xFBPqUCHyNPYjxj9WxS07ZmQDPEzcnJZSj1rE/vW5M04hJoIJo3XadBPwRUcCpYOOil2qWEDogPdY2VJKIaX80STPGR0bp4jBW5knAE/X3xohEWg+jwExm9+pZLxP/89ophOf+iMskBSbp9KMwFdhEzarBXa4YBTE0hFDFza2Y9okiFEyBRVOCOxt5njQqZdfwm9NS9SKvo4D20QE6Ri46Q1V0hWqojih6QE/oBb1aj9az9Wa9T0cXrHxnD/2B9fENv52aEw==</latexit>

amplitudes and 
form factors

1+ J ! 1
<latexit sha1_base64="Me3IU5esO6jY3WXc770pEOr+QFY=">AAACDXicbVDLSsNAFJ3UV62vqEs3g1UQhJKIoMuiG3FVwT6gCWUynbRDJ5MwcyOW0h9w46+4caGIW/fu/BsnbRBtPTBwOOde5p4TJIJrcJwvq7CwuLS8Ulwtra1vbG7Z2zsNHaeKsjqNRaxaAdFMcMnqwEGwVqIYiQLBmsHgMvObd0xpHstbGCbMj0hP8pBTAkbq2AcesHsIQuziY+xFBPqUCHyNPYjxj9Wxy07FmQDPEzcnZZSj1rE/vW5M04hJoIJo3XadBPwRUcCpYOOSl2qWEDogPdY2VJKIaX80STPGh0bp4jBW5knAE/X3xohEWg+jwExm9+pZLxP/89ophOf+iMskBSbp9KMwFdhEzarBXa4YBTE0hFDFza2Y9okiFEyBJVOCOxt5njROKq7hN6fl6kVeRxHtoX10hFx0hqroCtVQHVH0gJ7QC3q1Hq1n6816n44WrHxnF/2B9fENvHqaEQ==</latexit><latexit sha1_base64="Me3IU5esO6jY3WXc770pEOr+QFY=">AAACDXicbVDLSsNAFJ3UV62vqEs3g1UQhJKIoMuiG3FVwT6gCWUynbRDJ5MwcyOW0h9w46+4caGIW/fu/BsnbRBtPTBwOOde5p4TJIJrcJwvq7CwuLS8Ulwtra1vbG7Z2zsNHaeKsjqNRaxaAdFMcMnqwEGwVqIYiQLBmsHgMvObd0xpHstbGCbMj0hP8pBTAkbq2AcesHsIQuziY+xFBPqUCHyNPYjxj9Wxy07FmQDPEzcnZZSj1rE/vW5M04hJoIJo3XadBPwRUcCpYOOSl2qWEDogPdY2VJKIaX80STPGh0bp4jBW5knAE/X3xohEWg+jwExm9+pZLxP/89ophOf+iMskBSbp9KMwFdhEzarBXa4YBTE0hFDFza2Y9okiFEyBJVOCOxt5njROKq7hN6fl6kVeRxHtoX10hFx0hqroCtVQHVH0gJ7QC3q1Hq1n6816n44WrHxnF/2B9fENvHqaEQ==</latexit><latexit sha1_base64="Me3IU5esO6jY3WXc770pEOr+QFY=">AAACDXicbVDLSsNAFJ3UV62vqEs3g1UQhJKIoMuiG3FVwT6gCWUynbRDJ5MwcyOW0h9w46+4caGIW/fu/BsnbRBtPTBwOOde5p4TJIJrcJwvq7CwuLS8Ulwtra1vbG7Z2zsNHaeKsjqNRaxaAdFMcMnqwEGwVqIYiQLBmsHgMvObd0xpHstbGCbMj0hP8pBTAkbq2AcesHsIQuziY+xFBPqUCHyNPYjxj9Wxy07FmQDPEzcnZZSj1rE/vW5M04hJoIJo3XadBPwRUcCpYOOSl2qWEDogPdY2VJKIaX80STPGh0bp4jBW5knAE/X3xohEWg+jwExm9+pZLxP/89ophOf+iMskBSbp9KMwFdhEzarBXa4YBTE0hFDFza2Y9okiFEyBJVOCOxt5njROKq7hN6fl6kVeRxHtoX10hFx0hqroCtVQHVH0gJ7QC3q1Hq1n6816n44WrHxnF/2B9fENvHqaEQ==</latexit><latexit sha1_base64="Me3IU5esO6jY3WXc770pEOr+QFY=">AAACDXicbVDLSsNAFJ3UV62vqEs3g1UQhJKIoMuiG3FVwT6gCWUynbRDJ5MwcyOW0h9w46+4caGIW/fu/BsnbRBtPTBwOOde5p4TJIJrcJwvq7CwuLS8Ulwtra1vbG7Z2zsNHaeKsjqNRaxaAdFMcMnqwEGwVqIYiQLBmsHgMvObd0xpHstbGCbMj0hP8pBTAkbq2AcesHsIQuziY+xFBPqUCHyNPYjxj9Wxy07FmQDPEzcnZZSj1rE/vW5M04hJoIJo3XadBPwRUcCpYOOSl2qWEDogPdY2VJKIaX80STPGh0bp4jBW5knAE/X3xohEWg+jwExm9+pZLxP/89ophOf+iMskBSbp9KMwFdhEzarBXa4YBTE0hFDFza2Y9okiFEyBJVOCOxt5njROKq7hN6fl6kVeRxHtoX10hFx0hqroCtVQHVH0gJ7QC3q1Hq1n6816n44WrHxnF/2B9fENvHqaEQ==</latexit>

up to O(e�m⇡L
)

corrections

<latexit sha1_base64="VBcyslBUw2GSuQ3AyAFroHWlGmk="></latexit><latexit sha1_base64="VBcyslBUw2GSuQ3AyAFroHWlGmk="></latexit><latexit sha1_base64="VBcyslBUw2GSuQ3AyAFroHWlGmk="></latexit><latexit sha1_base64="VBcyslBUw2GSuQ3AyAFroHWlGmk="></latexit>

Lüscher 
formalism

• WL,df �Wdf =
X

j

C(j) f (j) M(sf )G(Pi, Pf , L)M(si)

Kinematic 
factors

[arXiv:1509.08507] 
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<latexit sha1_base64="bo0j1Ljgtq+2HxeRnhholob7S8E=">AAACDXicbVDLSsNAFJ34rPUVdelmsAqCUJIi6LLoRlxVsA9oQplMJ+3QySTM3Iil9Afc+CtuXCji1r07/8ZJG0RbDwwczrmXuecEieAaHOfLWlhcWl5ZLawV1zc2t7btnd2GjlNFWZ3GIlatgGgmuGR14CBYK1GMRIFgzWBwmfnNO6Y0j+UtDBPmR6QnecgpASN17EMP2D0EIa7gE+xFBPqUCHyNPYjxj9WxS07ZmQDPEzcnJZSj1rE/vW5M04hJoIJo3XadBPwRUcCpYOOil2qWEDogPdY2VJKIaX80STPGR0bp4jBW5knAE/X3xohEWg+jwExm9+pZLxP/89ophOf+iMskBSbp9KMwFdhEzarBXa4YBTE0hFDFza2Y9okiFEyBRVOCOxt5njQqZdfwm9NS9SKvo4D20QE6Ri46Q1V0hWqojih6QE/oBb1aj9az9Wa9T0cXrHxnD/2B9fENv52aEw==</latexit><latexit sha1_base64="bo0j1Ljgtq+2HxeRnhholob7S8E=">AAACDXicbVDLSsNAFJ34rPUVdelmsAqCUJIi6LLoRlxVsA9oQplMJ+3QySTM3Iil9Afc+CtuXCji1r07/8ZJG0RbDwwczrmXuecEieAaHOfLWlhcWl5ZLawV1zc2t7btnd2GjlNFWZ3GIlatgGgmuGR14CBYK1GMRIFgzWBwmfnNO6Y0j+UtDBPmR6QnecgpASN17EMP2D0EIa7gE+xFBPqUCHyNPYjxj9WxS07ZmQDPEzcnJZSj1rE/vW5M04hJoIJo3XadBPwRUcCpYOOil2qWEDogPdY2VJKIaX80STPGR0bp4jBW5knAE/X3xohEWg+jwExm9+pZLxP/89ophOf+iMskBSbp9KMwFdhEzarBXa4YBTE0hFDFza2Y9okiFEyBRVOCOxt5njQqZdfwm9NS9SKvo4D20QE6Ri46Q1V0hWqojih6QE/oBb1aj9az9Wa9T0cXrHxnD/2B9fENv52aEw==</latexit><latexit sha1_base64="bo0j1Ljgtq+2HxeRnhholob7S8E=">AAACDXicbVDLSsNAFJ34rPUVdelmsAqCUJIi6LLoRlxVsA9oQplMJ+3QySTM3Iil9Afc+CtuXCji1r07/8ZJG0RbDwwczrmXuecEieAaHOfLWlhcWl5ZLawV1zc2t7btnd2GjlNFWZ3GIlatgGgmuGR14CBYK1GMRIFgzWBwmfnNO6Y0j+UtDBPmR6QnecgpASN17EMP2D0EIa7gE+xFBPqUCHyNPYjxj9WxS07ZmQDPEzcnJZSj1rE/vW5M04hJoIJo3XadBPwRUcCpYOOil2qWEDogPdY2VJKIaX80STPGR0bp4jBW5knAE/X3xohEWg+jwExm9+pZLxP/89ophOf+iMskBSbp9KMwFdhEzarBXa4YBTE0hFDFza2Y9okiFEyBRVOCOxt5njQqZdfwm9NS9SKvo4D20QE6Ri46Q1V0hWqojih6QE/oBb1aj9az9Wa9T0cXrHxnD/2B9fENv52aEw==</latexit><latexit sha1_base64="bo0j1Ljgtq+2HxeRnhholob7S8E=">AAACDXicbVDLSsNAFJ34rPUVdelmsAqCUJIi6LLoRlxVsA9oQplMJ+3QySTM3Iil9Afc+CtuXCji1r07/8ZJG0RbDwwczrmXuecEieAaHOfLWlhcWl5ZLawV1zc2t7btnd2GjlNFWZ3GIlatgGgmuGR14CBYK1GMRIFgzWBwmfnNO6Y0j+UtDBPmR6QnecgpASN17EMP2D0EIa7gE+xFBPqUCHyNPYjxj9WxS07ZmQDPEzcnJZSj1rE/vW5M04hJoIJo3XadBPwRUcCpYOOil2qWEDogPdY2VJKIaX80STPGR0bp4jBW5knAE/X3xohEWg+jwExm9+pZLxP/89ophOf+iMskBSbp9KMwFdhEzarBXa4YBTE0hFDFza2Y9okiFEyBRVOCOxt5njQqZdfwm9NS9SKvo4D20QE6Ri46Q1V0hWqojih6QE/oBb1aj9az9Wa9T0cXrHxnD/2B9fENv52aEw==</latexit>

amplitudes and 
form factors

1+ J ! 1
<latexit sha1_base64="Me3IU5esO6jY3WXc770pEOr+QFY=">AAACDXicbVDLSsNAFJ3UV62vqEs3g1UQhJKIoMuiG3FVwT6gCWUynbRDJ5MwcyOW0h9w46+4caGIW/fu/BsnbRBtPTBwOOde5p4TJIJrcJwvq7CwuLS8Ulwtra1vbG7Z2zsNHaeKsjqNRaxaAdFMcMnqwEGwVqIYiQLBmsHgMvObd0xpHstbGCbMj0hP8pBTAkbq2AcesHsIQuziY+xFBPqUCHyNPYjxj9Wxy07FmQDPEzcnZZSj1rE/vW5M04hJoIJo3XadBPwRUcCpYOOSl2qWEDogPdY2VJKIaX80STPGh0bp4jBW5knAE/X3xohEWg+jwExm9+pZLxP/89ophOf+iMskBSbp9KMwFdhEzarBXa4YBTE0hFDFza2Y9okiFEyBJVOCOxt5njROKq7hN6fl6kVeRxHtoX10hFx0hqroCtVQHVH0gJ7QC3q1Hq1n6816n44WrHxnF/2B9fENvHqaEQ==</latexit><latexit sha1_base64="Me3IU5esO6jY3WXc770pEOr+QFY=">AAACDXicbVDLSsNAFJ3UV62vqEs3g1UQhJKIoMuiG3FVwT6gCWUynbRDJ5MwcyOW0h9w46+4caGIW/fu/BsnbRBtPTBwOOde5p4TJIJrcJwvq7CwuLS8Ulwtra1vbG7Z2zsNHaeKsjqNRaxaAdFMcMnqwEGwVqIYiQLBmsHgMvObd0xpHstbGCbMj0hP8pBTAkbq2AcesHsIQuziY+xFBPqUCHyNPYjxj9Wxy07FmQDPEzcnZZSj1rE/vW5M04hJoIJo3XadBPwRUcCpYOOSl2qWEDogPdY2VJKIaX80STPGh0bp4jBW5knAE/X3xohEWg+jwExm9+pZLxP/89ophOf+iMskBSbp9KMwFdhEzarBXa4YBTE0hFDFza2Y9okiFEyBJVOCOxt5njROKq7hN6fl6kVeRxHtoX10hFx0hqroCtVQHVH0gJ7QC3q1Hq1n6816n44WrHxnF/2B9fENvHqaEQ==</latexit><latexit sha1_base64="Me3IU5esO6jY3WXc770pEOr+QFY=">AAACDXicbVDLSsNAFJ3UV62vqEs3g1UQhJKIoMuiG3FVwT6gCWUynbRDJ5MwcyOW0h9w46+4caGIW/fu/BsnbRBtPTBwOOde5p4TJIJrcJwvq7CwuLS8Ulwtra1vbG7Z2zsNHaeKsjqNRaxaAdFMcMnqwEGwVqIYiQLBmsHgMvObd0xpHstbGCbMj0hP8pBTAkbq2AcesHsIQuziY+xFBPqUCHyNPYjxj9Wxy07FmQDPEzcnZZSj1rE/vW5M04hJoIJo3XadBPwRUcCpYOOSl2qWEDogPdY2VJKIaX80STPGh0bp4jBW5knAE/X3xohEWg+jwExm9+pZLxP/89ophOf+iMskBSbp9KMwFdhEzarBXa4YBTE0hFDFza2Y9okiFEyBJVOCOxt5njROKq7hN6fl6kVeRxHtoX10hFx0hqroCtVQHVH0gJ7QC3q1Hq1n6816n44WrHxnF/2B9fENvHqaEQ==</latexit><latexit sha1_base64="Me3IU5esO6jY3WXc770pEOr+QFY=">AAACDXicbVDLSsNAFJ3UV62vqEs3g1UQhJKIoMuiG3FVwT6gCWUynbRDJ5MwcyOW0h9w46+4caGIW/fu/BsnbRBtPTBwOOde5p4TJIJrcJwvq7CwuLS8Ulwtra1vbG7Z2zsNHaeKsjqNRaxaAdFMcMnqwEGwVqIYiQLBmsHgMvObd0xpHstbGCbMj0hP8pBTAkbq2AcesHsIQuziY+xFBPqUCHyNPYjxj9Wxy07FmQDPEzcnZZSj1rE/vW5M04hJoIJo3XadBPwRUcCpYOOSl2qWEDogPdY2VJKIaX80STPGh0bp4jBW5knAE/X3xohEWg+jwExm9+pZLxP/89ophOf+iMskBSbp9KMwFdhEzarBXa4YBTE0hFDFza2Y9okiFEyBJVOCOxt5njROKq7hN6fl6kVeRxHtoX10hFx0hqroCtVQHVH0gJ7QC3q1Hq1n6816n44WrHxnF/2B9fENvHqaEQ==</latexit>

up to O(e�m⇡L
)

corrections

<latexit sha1_base64="VBcyslBUw2GSuQ3AyAFroHWlGmk="></latexit><latexit sha1_base64="VBcyslBUw2GSuQ3AyAFroHWlGmk="></latexit><latexit sha1_base64="VBcyslBUw2GSuQ3AyAFroHWlGmk="></latexit><latexit sha1_base64="VBcyslBUw2GSuQ3AyAFroHWlGmk="></latexit>

Lüscher 
formalism

• WL,df �Wdf =
X

j

C(j) f (j) M(sf )G(Pi, Pf , L)M(si)

Kinematic 
factors

Single particle 
form-factors

[arXiv:1509.08507] 

R.Briceño, M. Hansen
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<latexit sha1_base64="bo0j1Ljgtq+2HxeRnhholob7S8E=">AAACDXicbVDLSsNAFJ34rPUVdelmsAqCUJIi6LLoRlxVsA9oQplMJ+3QySTM3Iil9Afc+CtuXCji1r07/8ZJG0RbDwwczrmXuecEieAaHOfLWlhcWl5ZLawV1zc2t7btnd2GjlNFWZ3GIlatgGgmuGR14CBYK1GMRIFgzWBwmfnNO6Y0j+UtDBPmR6QnecgpASN17EMP2D0EIa7gE+xFBPqUCHyNPYjxj9WxS07ZmQDPEzcnJZSj1rE/vW5M04hJoIJo3XadBPwRUcCpYOOil2qWEDogPdY2VJKIaX80STPGR0bp4jBW5knAE/X3xohEWg+jwExm9+pZLxP/89ophOf+iMskBSbp9KMwFdhEzarBXa4YBTE0hFDFza2Y9okiFEyBRVOCOxt5njQqZdfwm9NS9SKvo4D20QE6Ri46Q1V0hWqojih6QE/oBb1aj9az9Wa9T0cXrHxnD/2B9fENv52aEw==</latexit><latexit sha1_base64="bo0j1Ljgtq+2HxeRnhholob7S8E=">AAACDXicbVDLSsNAFJ34rPUVdelmsAqCUJIi6LLoRlxVsA9oQplMJ+3QySTM3Iil9Afc+CtuXCji1r07/8ZJG0RbDwwczrmXuecEieAaHOfLWlhcWl5ZLawV1zc2t7btnd2GjlNFWZ3GIlatgGgmuGR14CBYK1GMRIFgzWBwmfnNO6Y0j+UtDBPmR6QnecgpASN17EMP2D0EIa7gE+xFBPqUCHyNPYjxj9WxS07ZmQDPEzcnJZSj1rE/vW5M04hJoIJo3XadBPwRUcCpYOOil2qWEDogPdY2VJKIaX80STPGR0bp4jBW5knAE/X3xohEWg+jwExm9+pZLxP/89ophOf+iMskBSbp9KMwFdhEzarBXa4YBTE0hFDFza2Y9okiFEyBRVOCOxt5njQqZdfwm9NS9SKvo4D20QE6Ri46Q1V0hWqojih6QE/oBb1aj9az9Wa9T0cXrHxnD/2B9fENv52aEw==</latexit><latexit sha1_base64="bo0j1Ljgtq+2HxeRnhholob7S8E=">AAACDXicbVDLSsNAFJ34rPUVdelmsAqCUJIi6LLoRlxVsA9oQplMJ+3QySTM3Iil9Afc+CtuXCji1r07/8ZJG0RbDwwczrmXuecEieAaHOfLWlhcWl5ZLawV1zc2t7btnd2GjlNFWZ3GIlatgGgmuGR14CBYK1GMRIFgzWBwmfnNO6Y0j+UtDBPmR6QnecgpASN17EMP2D0EIa7gE+xFBPqUCHyNPYjxj9WxS07ZmQDPEzcnJZSj1rE/vW5M04hJoIJo3XadBPwRUcCpYOOil2qWEDogPdY2VJKIaX80STPGR0bp4jBW5knAE/X3xohEWg+jwExm9+pZLxP/89ophOf+iMskBSbp9KMwFdhEzarBXa4YBTE0hFDFza2Y9okiFEyBRVOCOxt5njQqZdfwm9NS9SKvo4D20QE6Ri46Q1V0hWqojih6QE/oBb1aj9az9Wa9T0cXrHxnD/2B9fENv52aEw==</latexit><latexit sha1_base64="bo0j1Ljgtq+2HxeRnhholob7S8E=">AAACDXicbVDLSsNAFJ34rPUVdelmsAqCUJIi6LLoRlxVsA9oQplMJ+3QySTM3Iil9Afc+CtuXCji1r07/8ZJG0RbDwwczrmXuecEieAaHOfLWlhcWl5ZLawV1zc2t7btnd2GjlNFWZ3GIlatgGgmuGR14CBYK1GMRIFgzWBwmfnNO6Y0j+UtDBPmR6QnecgpASN17EMP2D0EIa7gE+xFBPqUCHyNPYjxj9WxS07ZmQDPEzcnJZSj1rE/vW5M04hJoIJo3XadBPwRUcCpYOOil2qWEDogPdY2VJKIaX80STPGR0bp4jBW5knAE/X3xohEWg+jwExm9+pZLxP/89ophOf+iMskBSbp9KMwFdhEzarBXa4YBTE0hFDFza2Y9okiFEyBRVOCOxt5njQqZdfwm9NS9SKvo4D20QE6Ri46Q1V0hWqojih6QE/oBb1aj9az9Wa9T0cXrHxnD/2B9fENv52aEw==</latexit>

amplitudes and 
form factors

1+ J ! 1
<latexit sha1_base64="Me3IU5esO6jY3WXc770pEOr+QFY=">AAACDXicbVDLSsNAFJ3UV62vqEs3g1UQhJKIoMuiG3FVwT6gCWUynbRDJ5MwcyOW0h9w46+4caGIW/fu/BsnbRBtPTBwOOde5p4TJIJrcJwvq7CwuLS8Ulwtra1vbG7Z2zsNHaeKsjqNRaxaAdFMcMnqwEGwVqIYiQLBmsHgMvObd0xpHstbGCbMj0hP8pBTAkbq2AcesHsIQuziY+xFBPqUCHyNPYjxj9Wxy07FmQDPEzcnZZSj1rE/vW5M04hJoIJo3XadBPwRUcCpYOOSl2qWEDogPdY2VJKIaX80STPGh0bp4jBW5knAE/X3xohEWg+jwExm9+pZLxP/89ophOf+iMskBSbp9KMwFdhEzarBXa4YBTE0hFDFza2Y9okiFEyBJVOCOxt5njROKq7hN6fl6kVeRxHtoX10hFx0hqroCtVQHVH0gJ7QC3q1Hq1n6816n44WrHxnF/2B9fENvHqaEQ==</latexit><latexit sha1_base64="Me3IU5esO6jY3WXc770pEOr+QFY=">AAACDXicbVDLSsNAFJ3UV62vqEs3g1UQhJKIoMuiG3FVwT6gCWUynbRDJ5MwcyOW0h9w46+4caGIW/fu/BsnbRBtPTBwOOde5p4TJIJrcJwvq7CwuLS8Ulwtra1vbG7Z2zsNHaeKsjqNRaxaAdFMcMnqwEGwVqIYiQLBmsHgMvObd0xpHstbGCbMj0hP8pBTAkbq2AcesHsIQuziY+xFBPqUCHyNPYjxj9Wxy07FmQDPEzcnZZSj1rE/vW5M04hJoIJo3XadBPwRUcCpYOOSl2qWEDogPdY2VJKIaX80STPGh0bp4jBW5knAE/X3xohEWg+jwExm9+pZLxP/89ophOf+iMskBSbp9KMwFdhEzarBXa4YBTE0hFDFza2Y9okiFEyBJVOCOxt5njROKq7hN6fl6kVeRxHtoX10hFx0hqroCtVQHVH0gJ7QC3q1Hq1n6816n44WrHxnF/2B9fENvHqaEQ==</latexit><latexit sha1_base64="Me3IU5esO6jY3WXc770pEOr+QFY=">AAACDXicbVDLSsNAFJ3UV62vqEs3g1UQhJKIoMuiG3FVwT6gCWUynbRDJ5MwcyOW0h9w46+4caGIW/fu/BsnbRBtPTBwOOde5p4TJIJrcJwvq7CwuLS8Ulwtra1vbG7Z2zsNHaeKsjqNRaxaAdFMcMnqwEGwVqIYiQLBmsHgMvObd0xpHstbGCbMj0hP8pBTAkbq2AcesHsIQuziY+xFBPqUCHyNPYjxj9Wxy07FmQDPEzcnZZSj1rE/vW5M04hJoIJo3XadBPwRUcCpYOOSl2qWEDogPdY2VJKIaX80STPGh0bp4jBW5knAE/X3xohEWg+jwExm9+pZLxP/89ophOf+iMskBSbp9KMwFdhEzarBXa4YBTE0hFDFza2Y9okiFEyBJVOCOxt5njROKq7hN6fl6kVeRxHtoX10hFx0hqroCtVQHVH0gJ7QC3q1Hq1n6816n44WrHxnF/2B9fENvHqaEQ==</latexit><latexit sha1_base64="Me3IU5esO6jY3WXc770pEOr+QFY=">AAACDXicbVDLSsNAFJ3UV62vqEs3g1UQhJKIoMuiG3FVwT6gCWUynbRDJ5MwcyOW0h9w46+4caGIW/fu/BsnbRBtPTBwOOde5p4TJIJrcJwvq7CwuLS8Ulwtra1vbG7Z2zsNHaeKsjqNRaxaAdFMcMnqwEGwVqIYiQLBmsHgMvObd0xpHstbGCbMj0hP8pBTAkbq2AcesHsIQuziY+xFBPqUCHyNPYjxj9Wxy07FmQDPEzcnZZSj1rE/vW5M04hJoIJo3XadBPwRUcCpYOOSl2qWEDogPdY2VJKIaX80STPGh0bp4jBW5knAE/X3xohEWg+jwExm9+pZLxP/89ophOf+iMskBSbp9KMwFdhEzarBXa4YBTE0hFDFza2Y9okiFEyBJVOCOxt5njROKq7hN6fl6kVeRxHtoX10hFx0hqroCtVQHVH0gJ7QC3q1Hq1n6816n44WrHxnF/2B9fENvHqaEQ==</latexit>

up to O(e�m⇡L
)

corrections

<latexit sha1_base64="VBcyslBUw2GSuQ3AyAFroHWlGmk="></latexit><latexit sha1_base64="VBcyslBUw2GSuQ3AyAFroHWlGmk="></latexit><latexit sha1_base64="VBcyslBUw2GSuQ3AyAFroHWlGmk="></latexit><latexit sha1_base64="VBcyslBUw2GSuQ3AyAFroHWlGmk="></latexit>

Lüscher 
formalism

• WL,df �Wdf =
X

j

C(j) f (j) M(sf )G(Pi, Pf , L)M(si)

Kinematic 
factors

Single particle 
form-factors

Scattering 
amplitude

[arXiv:1509.08507] 
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<latexit sha1_base64="bo0j1Ljgtq+2HxeRnhholob7S8E=">AAACDXicbVDLSsNAFJ34rPUVdelmsAqCUJIi6LLoRlxVsA9oQplMJ+3QySTM3Iil9Afc+CtuXCji1r07/8ZJG0RbDwwczrmXuecEieAaHOfLWlhcWl5ZLawV1zc2t7btnd2GjlNFWZ3GIlatgGgmuGR14CBYK1GMRIFgzWBwmfnNO6Y0j+UtDBPmR6QnecgpASN17EMP2D0EIa7gE+xFBPqUCHyNPYjxj9WxS07ZmQDPEzcnJZSj1rE/vW5M04hJoIJo3XadBPwRUcCpYOOil2qWEDogPdY2VJKIaX80STPGR0bp4jBW5knAE/X3xohEWg+jwExm9+pZLxP/89ophOf+iMskBSbp9KMwFdhEzarBXa4YBTE0hFDFza2Y9okiFEyBRVOCOxt5njQqZdfwm9NS9SKvo4D20QE6Ri46Q1V0hWqojih6QE/oBb1aj9az9Wa9T0cXrHxnD/2B9fENv52aEw==</latexit><latexit sha1_base64="bo0j1Ljgtq+2HxeRnhholob7S8E=">AAACDXicbVDLSsNAFJ34rPUVdelmsAqCUJIi6LLoRlxVsA9oQplMJ+3QySTM3Iil9Afc+CtuXCji1r07/8ZJG0RbDwwczrmXuecEieAaHOfLWlhcWl5ZLawV1zc2t7btnd2GjlNFWZ3GIlatgGgmuGR14CBYK1GMRIFgzWBwmfnNO6Y0j+UtDBPmR6QnecgpASN17EMP2D0EIa7gE+xFBPqUCHyNPYjxj9WxS07ZmQDPEzcnJZSj1rE/vW5M04hJoIJo3XadBPwRUcCpYOOil2qWEDogPdY2VJKIaX80STPGR0bp4jBW5knAE/X3xohEWg+jwExm9+pZLxP/89ophOf+iMskBSbp9KMwFdhEzarBXa4YBTE0hFDFza2Y9okiFEyBRVOCOxt5njQqZdfwm9NS9SKvo4D20QE6Ri46Q1V0hWqojih6QE/oBb1aj9az9Wa9T0cXrHxnD/2B9fENv52aEw==</latexit><latexit sha1_base64="bo0j1Ljgtq+2HxeRnhholob7S8E=">AAACDXicbVDLSsNAFJ34rPUVdelmsAqCUJIi6LLoRlxVsA9oQplMJ+3QySTM3Iil9Afc+CtuXCji1r07/8ZJG0RbDwwczrmXuecEieAaHOfLWlhcWl5ZLawV1zc2t7btnd2GjlNFWZ3GIlatgGgmuGR14CBYK1GMRIFgzWBwmfnNO6Y0j+UtDBPmR6QnecgpASN17EMP2D0EIa7gE+xFBPqUCHyNPYjxj9WxS07ZmQDPEzcnJZSj1rE/vW5M04hJoIJo3XadBPwRUcCpYOOil2qWEDogPdY2VJKIaX80STPGR0bp4jBW5knAE/X3xohEWg+jwExm9+pZLxP/89ophOf+iMskBSbp9KMwFdhEzarBXa4YBTE0hFDFza2Y9okiFEyBRVOCOxt5njQqZdfwm9NS9SKvo4D20QE6Ri46Q1V0hWqojih6QE/oBb1aj9az9Wa9T0cXrHxnD/2B9fENv52aEw==</latexit><latexit sha1_base64="bo0j1Ljgtq+2HxeRnhholob7S8E=">AAACDXicbVDLSsNAFJ34rPUVdelmsAqCUJIi6LLoRlxVsA9oQplMJ+3QySTM3Iil9Afc+CtuXCji1r07/8ZJG0RbDwwczrmXuecEieAaHOfLWlhcWl5ZLawV1zc2t7btnd2GjlNFWZ3GIlatgGgmuGR14CBYK1GMRIFgzWBwmfnNO6Y0j+UtDBPmR6QnecgpASN17EMP2D0EIa7gE+xFBPqUCHyNPYjxj9WxS07ZmQDPEzcnJZSj1rE/vW5M04hJoIJo3XadBPwRUcCpYOOil2qWEDogPdY2VJKIaX80STPGR0bp4jBW5knAE/X3xohEWg+jwExm9+pZLxP/89ophOf+iMskBSbp9KMwFdhEzarBXa4YBTE0hFDFza2Y9okiFEyBRVOCOxt5njQqZdfwm9NS9SKvo4D20QE6Ri46Q1V0hWqojih6QE/oBb1aj9az9Wa9T0cXrHxnD/2B9fENv52aEw==</latexit>

amplitudes and 
form factors

1+ J ! 1
<latexit sha1_base64="Me3IU5esO6jY3WXc770pEOr+QFY=">AAACDXicbVDLSsNAFJ3UV62vqEs3g1UQhJKIoMuiG3FVwT6gCWUynbRDJ5MwcyOW0h9w46+4caGIW/fu/BsnbRBtPTBwOOde5p4TJIJrcJwvq7CwuLS8Ulwtra1vbG7Z2zsNHaeKsjqNRaxaAdFMcMnqwEGwVqIYiQLBmsHgMvObd0xpHstbGCbMj0hP8pBTAkbq2AcesHsIQuziY+xFBPqUCHyNPYjxj9Wxy07FmQDPEzcnZZSj1rE/vW5M04hJoIJo3XadBPwRUcCpYOOSl2qWEDogPdY2VJKIaX80STPGh0bp4jBW5knAE/X3xohEWg+jwExm9+pZLxP/89ophOf+iMskBSbp9KMwFdhEzarBXa4YBTE0hFDFza2Y9okiFEyBJVOCOxt5njROKq7hN6fl6kVeRxHtoX10hFx0hqroCtVQHVH0gJ7QC3q1Hq1n6816n44WrHxnF/2B9fENvHqaEQ==</latexit><latexit sha1_base64="Me3IU5esO6jY3WXc770pEOr+QFY=">AAACDXicbVDLSsNAFJ3UV62vqEs3g1UQhJKIoMuiG3FVwT6gCWUynbRDJ5MwcyOW0h9w46+4caGIW/fu/BsnbRBtPTBwOOde5p4TJIJrcJwvq7CwuLS8Ulwtra1vbG7Z2zsNHaeKsjqNRaxaAdFMcMnqwEGwVqIYiQLBmsHgMvObd0xpHstbGCbMj0hP8pBTAkbq2AcesHsIQuziY+xFBPqUCHyNPYjxj9Wxy07FmQDPEzcnZZSj1rE/vW5M04hJoIJo3XadBPwRUcCpYOOSl2qWEDogPdY2VJKIaX80STPGh0bp4jBW5knAE/X3xohEWg+jwExm9+pZLxP/89ophOf+iMskBSbp9KMwFdhEzarBXa4YBTE0hFDFza2Y9okiFEyBJVOCOxt5njROKq7hN6fl6kVeRxHtoX10hFx0hqroCtVQHVH0gJ7QC3q1Hq1n6816n44WrHxnF/2B9fENvHqaEQ==</latexit><latexit sha1_base64="Me3IU5esO6jY3WXc770pEOr+QFY=">AAACDXicbVDLSsNAFJ3UV62vqEs3g1UQhJKIoMuiG3FVwT6gCWUynbRDJ5MwcyOW0h9w46+4caGIW/fu/BsnbRBtPTBwOOde5p4TJIJrcJwvq7CwuLS8Ulwtra1vbG7Z2zsNHaeKsjqNRaxaAdFMcMnqwEGwVqIYiQLBmsHgMvObd0xpHstbGCbMj0hP8pBTAkbq2AcesHsIQuziY+xFBPqUCHyNPYjxj9Wxy07FmQDPEzcnZZSj1rE/vW5M04hJoIJo3XadBPwRUcCpYOOSl2qWEDogPdY2VJKIaX80STPGh0bp4jBW5knAE/X3xohEWg+jwExm9+pZLxP/89ophOf+iMskBSbp9KMwFdhEzarBXa4YBTE0hFDFza2Y9okiFEyBJVOCOxt5njROKq7hN6fl6kVeRxHtoX10hFx0hqroCtVQHVH0gJ7QC3q1Hq1n6816n44WrHxnF/2B9fENvHqaEQ==</latexit><latexit sha1_base64="Me3IU5esO6jY3WXc770pEOr+QFY=">AAACDXicbVDLSsNAFJ3UV62vqEs3g1UQhJKIoMuiG3FVwT6gCWUynbRDJ5MwcyOW0h9w46+4caGIW/fu/BsnbRBtPTBwOOde5p4TJIJrcJwvq7CwuLS8Ulwtra1vbG7Z2zsNHaeKsjqNRaxaAdFMcMnqwEGwVqIYiQLBmsHgMvObd0xpHstbGCbMj0hP8pBTAkbq2AcesHsIQuziY+xFBPqUCHyNPYjxj9Wxy07FmQDPEzcnZZSj1rE/vW5M04hJoIJo3XadBPwRUcCpYOOSl2qWEDogPdY2VJKIaX80STPGh0bp4jBW5knAE/X3xohEWg+jwExm9+pZLxP/89ophOf+iMskBSbp9KMwFdhEzarBXa4YBTE0hFDFza2Y9okiFEyBJVOCOxt5njROKq7hN6fl6kVeRxHtoX10hFx0hqroCtVQHVH0gJ7QC3q1Hq1n6816n44WrHxnF/2B9fENvHqaEQ==</latexit>

up to O(e�m⇡L
)

corrections

<latexit sha1_base64="VBcyslBUw2GSuQ3AyAFroHWlGmk="></latexit><latexit sha1_base64="VBcyslBUw2GSuQ3AyAFroHWlGmk="></latexit><latexit sha1_base64="VBcyslBUw2GSuQ3AyAFroHWlGmk="></latexit><latexit sha1_base64="VBcyslBUw2GSuQ3AyAFroHWlGmk="></latexit>

Lüscher 
formalism

• WL,df �Wdf =
X

j

C(j) f (j) M(sf )G(Pi, Pf , L)M(si)

Kinematic 
factors

Single particle 
form-factors

New Geometric 
function!

Scattering 
amplitude

[arXiv:1509.08507] 

R.Briceño, M. Hansen



Cake Seminar - Jefferson Lab        2019-03-27 "17

The loop function of interest

Dotted lines: put on-shell the 
quantities at the end of the 
propagator. 
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G function
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Gµ1···µn(Pf , Pi, L) = V �

k, 2
(a)

+

=

+
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=
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(b)

(c)

(d)
<latexit sha1_base64="SZk5LnPonUPohVbP2eUGsVQzThc=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tFqJeSiKDHohePFe0HtKFsNpt26WYTdidCKf0JXjwo4tVf5M1/47bNQVtfWHh4Z4adeYNUCoOu++0U1tY3NreK26Wd3b39g/LhUcskmWa8yRKZ6E5ADZdC8SYKlLyTak7jQPJ2MLqd1dtPXBuRqEccp9yP6UCJSDCK1nqohuf9csWtuXORVfByqECuRr/81QsTlsVcIZPUmK7npuhPqEbBJJ+WepnhKWUjOuBdi4rG3PiT+apTcmadkESJtk8hmbu/JyY0NmYcB7Yzpjg0y7WZ+V+tm2F07U+ESjPkii0+ijJJMCGzu0koNGcoxxYo08LuStiQasrQplOyIXjLJ69C66LmWb6/rNRv8jiKcAKnUAUPrqAOd9CAJjAYwDO8wpsjnRfn3flYtBacfOYY/sj5/AGNPI1N</latexit><latexit sha1_base64="SZk5LnPonUPohVbP2eUGsVQzThc=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tFqJeSiKDHohePFe0HtKFsNpt26WYTdidCKf0JXjwo4tVf5M1/47bNQVtfWHh4Z4adeYNUCoOu++0U1tY3NreK26Wd3b39g/LhUcskmWa8yRKZ6E5ADZdC8SYKlLyTak7jQPJ2MLqd1dtPXBuRqEccp9yP6UCJSDCK1nqohuf9csWtuXORVfByqECuRr/81QsTlsVcIZPUmK7npuhPqEbBJJ+WepnhKWUjOuBdi4rG3PiT+apTcmadkESJtk8hmbu/JyY0NmYcB7Yzpjg0y7WZ+V+tm2F07U+ESjPkii0+ijJJMCGzu0koNGcoxxYo08LuStiQasrQplOyIXjLJ69C66LmWb6/rNRv8jiKcAKnUAUPrqAOd9CAJjAYwDO8wpsjnRfn3flYtBacfOYY/sj5/AGNPI1N</latexit><latexit sha1_base64="SZk5LnPonUPohVbP2eUGsVQzThc=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tFqJeSiKDHohePFe0HtKFsNpt26WYTdidCKf0JXjwo4tVf5M1/47bNQVtfWHh4Z4adeYNUCoOu++0U1tY3NreK26Wd3b39g/LhUcskmWa8yRKZ6E5ADZdC8SYKlLyTak7jQPJ2MLqd1dtPXBuRqEccp9yP6UCJSDCK1nqohuf9csWtuXORVfByqECuRr/81QsTlsVcIZPUmK7npuhPqEbBJJ+WepnhKWUjOuBdi4rG3PiT+apTcmadkESJtk8hmbu/JyY0NmYcB7Yzpjg0y7WZ+V+tm2F07U+ESjPkii0+ijJJMCGzu0koNGcoxxYo08LuStiQasrQplOyIXjLJ69C66LmWb6/rNRv8jiKcAKnUAUPrqAOd9CAJjAYwDO8wpsjnRfn3flYtBacfOYY/sj5/AGNPI1N</latexit><latexit sha1_base64="SZk5LnPonUPohVbP2eUGsVQzThc=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tFqJeSiKDHohePFe0HtKFsNpt26WYTdidCKf0JXjwo4tVf5M1/47bNQVtfWHh4Z4adeYNUCoOu++0U1tY3NreK26Wd3b39g/LhUcskmWa8yRKZ6E5ADZdC8SYKlLyTak7jQPJ2MLqd1dtPXBuRqEccp9yP6UCJSDCK1nqohuf9csWtuXORVfByqECuRr/81QsTlsVcIZPUmK7npuhPqEbBJJ+WepnhKWUjOuBdi4rG3PiT+apTcmadkESJtk8hmbu/JyY0NmYcB7Yzpjg0y7WZ+V+tm2F07U+ESjPkii0+ijJJMCGzu0koNGcoxxYo08LuStiQasrQplOyIXjLJ69C66LmWb6/rNRv8jiKcAKnUAUPrqAOd9CAJjAYwDO8wpsjnRfn3flYtBacfOYY/sj5/AGNPI1N</latexit>

Pf � k0, 1
<latexit sha1_base64="bbKapyHJbTA8G7tcEzkpDH2CH/U=">AAAB73icbZBNS8NAEIYnftb6VfXoZbGIHrQkIuix6MVjBfsBbSib7aZdutnE3YlQQv+EFw+KePXvePPfuG1z0NYXFh7emWFn3iCRwqDrfjtLyyura+uFjeLm1vbObmlvv2HiVDNeZ7GMdSughkuheB0FSt5KNKdRIHkzGN5O6s0nro2I1QOOEu5HtK9EKBhFa7Vq3fB8eHLmdUtlt+JORRbBy6EMuWrd0lenF7M04gqZpMa0PTdBP6MaBZN8XOykhieUDWmfty0qGnHjZ9N9x+TYOj0Sxto+hWTq/p7IaGTMKApsZ0RxYOZrE/O/WjvF8NrPhEpS5IrNPgpTSTAmk+NJT2jOUI4sUKaF3ZWwAdWUoY2oaEPw5k9ehMZFxbN8f1mu3uRxFOAQjuAUPLiCKtxBDerAQMIzvMKb8+i8OO/Ox6x1yclnDuCPnM8fjhiO+w==</latexit><latexit sha1_base64="bbKapyHJbTA8G7tcEzkpDH2CH/U=">AAAB73icbZBNS8NAEIYnftb6VfXoZbGIHrQkIuix6MVjBfsBbSib7aZdutnE3YlQQv+EFw+KePXvePPfuG1z0NYXFh7emWFn3iCRwqDrfjtLyyura+uFjeLm1vbObmlvv2HiVDNeZ7GMdSughkuheB0FSt5KNKdRIHkzGN5O6s0nro2I1QOOEu5HtK9EKBhFa7Vq3fB8eHLmdUtlt+JORRbBy6EMuWrd0lenF7M04gqZpMa0PTdBP6MaBZN8XOykhieUDWmfty0qGnHjZ9N9x+TYOj0Sxto+hWTq/p7IaGTMKApsZ0RxYOZrE/O/WjvF8NrPhEpS5IrNPgpTSTAmk+NJT2jOUI4sUKaF3ZWwAdWUoY2oaEPw5k9ehMZFxbN8f1mu3uRxFOAQjuAUPLiCKtxBDerAQMIzvMKb8+i8OO/Ox6x1yclnDuCPnM8fjhiO+w==</latexit><latexit sha1_base64="bbKapyHJbTA8G7tcEzkpDH2CH/U=">AAAB73icbZBNS8NAEIYnftb6VfXoZbGIHrQkIuix6MVjBfsBbSib7aZdutnE3YlQQv+EFw+KePXvePPfuG1z0NYXFh7emWFn3iCRwqDrfjtLyyura+uFjeLm1vbObmlvv2HiVDNeZ7GMdSughkuheB0FSt5KNKdRIHkzGN5O6s0nro2I1QOOEu5HtK9EKBhFa7Vq3fB8eHLmdUtlt+JORRbBy6EMuWrd0lenF7M04gqZpMa0PTdBP6MaBZN8XOykhieUDWmfty0qGnHjZ9N9x+TYOj0Sxto+hWTq/p7IaGTMKApsZ0RxYOZrE/O/WjvF8NrPhEpS5IrNPgpTSTAmk+NJT2jOUI4sUKaF3ZWwAdWUoY2oaEPw5k9ehMZFxbN8f1mu3uRxFOAQjuAUPLiCKtxBDerAQMIzvMKb8+i8OO/Ox6x1yclnDuCPnM8fjhiO+w==</latexit><latexit sha1_base64="bbKapyHJbTA8G7tcEzkpDH2CH/U=">AAAB73icbZBNS8NAEIYnftb6VfXoZbGIHrQkIuix6MVjBfsBbSib7aZdutnE3YlQQv+EFw+KePXvePPfuG1z0NYXFh7emWFn3iCRwqDrfjtLyyura+uFjeLm1vbObmlvv2HiVDNeZ7GMdSughkuheB0FSt5KNKdRIHkzGN5O6s0nro2I1QOOEu5HtK9EKBhFa7Vq3fB8eHLmdUtlt+JORRbBy6EMuWrd0lenF7M04gqZpMa0PTdBP6MaBZN8XOykhieUDWmfty0qGnHjZ9N9x+TYOj0Sxto+hWTq/p7IaGTMKApsZ0RxYOZrE/O/WjvF8NrPhEpS5IrNPgpTSTAmk+NJT2jOUI4sUKaF3ZWwAdWUoY2oaEPw5k9ehMZFxbN8f1mu3uRxFOAQjuAUPLiCKtxBDerAQMIzvMKb8+i8OO/Ox6x1yclnDuCPnM8fjhiO+w==</latexit>

Pi � k, 1
<latexit sha1_base64="AmzLQuH8idzpz8DUH8bp48f9vPI=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8KAlEUGPRS8eK1hbaEPZbCftks0m7G6EEvojvHhQxKu/x5v/xm2bg7a+sPDwzgw78wap4Nq47rdTWlldW98ob1a2tnd296r7B486yRTDFktEojoB1Si4xJbhRmAnVUjjQGA7iG6n9fYTKs0T+WDGKfoxHUoeckaNtdrNPj+Pzrx+tebW3ZnIMngF1KBQs1/96g0SlsUoDRNU667npsbPqTKcCZxUepnGlLKIDrFrUdIYtZ/P1p2QE+sMSJgo+6QhM/f3RE5jrcdxYDtjakZ6sTY1/6t1MxNe+zmXaWZQsvlHYSaIScj0djLgCpkRYwuUKW53JWxEFWXGJlSxIXiLJy/D40Xds3x/WWvcFHGU4QiO4RQ8uIIG3EETWsAggmd4hTcndV6cd+dj3lpyiplD+CPn8wcwqY7N</latexit><latexit sha1_base64="AmzLQuH8idzpz8DUH8bp48f9vPI=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8KAlEUGPRS8eK1hbaEPZbCftks0m7G6EEvojvHhQxKu/x5v/xm2bg7a+sPDwzgw78wap4Nq47rdTWlldW98ob1a2tnd296r7B486yRTDFktEojoB1Si4xJbhRmAnVUjjQGA7iG6n9fYTKs0T+WDGKfoxHUoeckaNtdrNPj+Pzrx+tebW3ZnIMngF1KBQs1/96g0SlsUoDRNU667npsbPqTKcCZxUepnGlLKIDrFrUdIYtZ/P1p2QE+sMSJgo+6QhM/f3RE5jrcdxYDtjakZ6sTY1/6t1MxNe+zmXaWZQsvlHYSaIScj0djLgCpkRYwuUKW53JWxEFWXGJlSxIXiLJy/D40Xds3x/WWvcFHGU4QiO4RQ8uIIG3EETWsAggmd4hTcndV6cd+dj3lpyiplD+CPn8wcwqY7N</latexit><latexit sha1_base64="AmzLQuH8idzpz8DUH8bp48f9vPI=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8KAlEUGPRS8eK1hbaEPZbCftks0m7G6EEvojvHhQxKu/x5v/xm2bg7a+sPDwzgw78wap4Nq47rdTWlldW98ob1a2tnd296r7B486yRTDFktEojoB1Si4xJbhRmAnVUjjQGA7iG6n9fYTKs0T+WDGKfoxHUoeckaNtdrNPj+Pzrx+tebW3ZnIMngF1KBQs1/96g0SlsUoDRNU667npsbPqTKcCZxUepnGlLKIDrFrUdIYtZ/P1p2QE+sMSJgo+6QhM/f3RE5jrcdxYDtjakZ6sTY1/6t1MxNe+zmXaWZQsvlHYSaIScj0djLgCpkRYwuUKW53JWxEFWXGJlSxIXiLJy/D40Xds3x/WWvcFHGU4QiO4RQ8uIIG3EETWsAggmd4hTcndV6cd+dj3lpyiplD+CPn8wcwqY7N</latexit><latexit sha1_base64="AmzLQuH8idzpz8DUH8bp48f9vPI=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8KAlEUGPRS8eK1hbaEPZbCftks0m7G6EEvojvHhQxKu/x5v/xm2bg7a+sPDwzgw78wap4Nq47rdTWlldW98ob1a2tnd296r7B486yRTDFktEojoB1Si4xJbhRmAnVUjjQGA7iG6n9fYTKs0T+WDGKfoxHUoeckaNtdrNPj+Pzrx+tebW3ZnIMngF1KBQs1/96g0SlsUoDRNU667npsbPqTKcCZxUepnGlLKIDrFrUdIYtZ/P1p2QE+sMSJgo+6QhM/f3RE5jrcdxYDtjakZ6sTY1/6t1MxNe+zmXaWZQsvlHYSaIScj0djLgCpkRYwuUKW53JWxEFWXGJlSxIXiLJy/D40Xds3x/WWvcFHGU4QiO4RQ8uIIG3EETWsAggmd4hTcndV6cd+dj3lpyiplD+CPn8wcwqY7N</latexit>

k0, 2
<latexit sha1_base64="7eBSiKX6QDSBpZF/VRQwHMp4JIw=">AAAB63icbZDNSgMxFIXv1L9a/6ou3QSL6ELKTBF0WXTjsoLTFtqhZNJMG5pkhiQjlKGv4MaFIm59IXe+jZl2Ftp6IPBx7r3k3hMmnGnjut9OaW19Y3OrvF3Z2d3bP6geHrV1nCpCfRLzWHVDrClnkvqGGU67iaJYhJx2wsldXu88UaVZLB/NNKGBwCPJIkawya3J+WVjUK25dXcutApeATUo1BpUv/rDmKSCSkM41rrnuYkJMqwMI5zOKv1U0wSTCR7RnkWJBdVBNt91hs6sM0RRrOyTBs3d3xMZFlpPRWg7BTZjvVzLzf9qvdREN0HGZJIaKsnioyjlyMQoPxwNmaLE8KkFTBSzuyIyxgoTY+Op2BC85ZNXod2oe5YfrmrN2yKOMpzAKVyAB9fQhHtogQ8ExvAMr/DmCOfFeXc+Fq0lp5g5hj9yPn8ADKaNkg==</latexit><latexit sha1_base64="7eBSiKX6QDSBpZF/VRQwHMp4JIw=">AAAB63icbZDNSgMxFIXv1L9a/6ou3QSL6ELKTBF0WXTjsoLTFtqhZNJMG5pkhiQjlKGv4MaFIm59IXe+jZl2Ftp6IPBx7r3k3hMmnGnjut9OaW19Y3OrvF3Z2d3bP6geHrV1nCpCfRLzWHVDrClnkvqGGU67iaJYhJx2wsldXu88UaVZLB/NNKGBwCPJIkawya3J+WVjUK25dXcutApeATUo1BpUv/rDmKSCSkM41rrnuYkJMqwMI5zOKv1U0wSTCR7RnkWJBdVBNt91hs6sM0RRrOyTBs3d3xMZFlpPRWg7BTZjvVzLzf9qvdREN0HGZJIaKsnioyjlyMQoPxwNmaLE8KkFTBSzuyIyxgoTY+Op2BC85ZNXod2oe5YfrmrN2yKOMpzAKVyAB9fQhHtogQ8ExvAMr/DmCOfFeXc+Fq0lp5g5hj9yPn8ADKaNkg==</latexit><latexit sha1_base64="7eBSiKX6QDSBpZF/VRQwHMp4JIw=">AAAB63icbZDNSgMxFIXv1L9a/6ou3QSL6ELKTBF0WXTjsoLTFtqhZNJMG5pkhiQjlKGv4MaFIm59IXe+jZl2Ftp6IPBx7r3k3hMmnGnjut9OaW19Y3OrvF3Z2d3bP6geHrV1nCpCfRLzWHVDrClnkvqGGU67iaJYhJx2wsldXu88UaVZLB/NNKGBwCPJIkawya3J+WVjUK25dXcutApeATUo1BpUv/rDmKSCSkM41rrnuYkJMqwMI5zOKv1U0wSTCR7RnkWJBdVBNt91hs6sM0RRrOyTBs3d3xMZFlpPRWg7BTZjvVzLzf9qvdREN0HGZJIaKsnioyjlyMQoPxwNmaLE8KkFTBSzuyIyxgoTY+Op2BC85ZNXod2oe5YfrmrN2yKOMpzAKVyAB9fQhHtogQ8ExvAMr/DmCOfFeXc+Fq0lp5g5hj9yPn8ADKaNkg==</latexit><latexit sha1_base64="7eBSiKX6QDSBpZF/VRQwHMp4JIw=">AAAB63icbZDNSgMxFIXv1L9a/6ou3QSL6ELKTBF0WXTjsoLTFtqhZNJMG5pkhiQjlKGv4MaFIm59IXe+jZl2Ftp6IPBx7r3k3hMmnGnjut9OaW19Y3OrvF3Z2d3bP6geHrV1nCpCfRLzWHVDrClnkvqGGU67iaJYhJx2wsldXu88UaVZLB/NNKGBwCPJIkawya3J+WVjUK25dXcutApeATUo1BpUv/rDmKSCSkM41rrnuYkJMqwMI5zOKv1U0wSTCR7RnkWJBdVBNt91hs6sM0RRrOyTBs3d3xMZFlpPRWg7BTZjvVzLzf9qvdREN0HGZJIaKsnioyjlyMQoPxwNmaLE8KkFTBSzuyIyxgoTY+Op2BC85ZNXod2oe5YfrmrN2yKOMpzAKVyAB9fQhHtogQ8ExvAMr/DmCOfFeXc+Fq0lp5g5hj9yPn8ADKaNkg==</latexit>

Wdf;µ1···µn
<latexit sha1_base64="1ClvM+0xmPd5kSVxyfLfycDn8B8=">AAACEnicbVDNS8MwHE39nPOr6tFLcAh6Ga0ICl6GXjxOcB+wlpKm6RaWpCVJhVH6N3jxX/HiQRGvnrz535huPejmg8DLe78fyXthyqjSjvNtLS2vrK6t1zbqm1vbO7v23n5XJZnEpIMTlsh+iBRhVJCOppqRfioJ4iEjvXB8U/q9ByIVTcS9nqTE52goaEwx0kYK7FOPIz3CiOW9IshzT3IYxcWVx7PAhR6OEq1geRFFYDecpjMFXCRuRRqgQjuwv7wowRknQmOGlBq4Tqr9HElNMSNF3csUSREeoyEZGCoQJ8rPp5EKeGyUCMaJNEdoOFV/b+SIKzXhoZksA6h5rxT/8waZji/9nIo000Tg2UNxxqBOYNkPjKgkWLOJIQhLav4K8QhJhLVpsW5KcOcjL5LuWdM1/O680bqu6qiBQ3AEToALLkAL3II26AAMHsEzeAVv1pP1Yr1bH7PRJavaOQB/YH3+AJ8zngs=</latexit><latexit sha1_base64="1ClvM+0xmPd5kSVxyfLfycDn8B8=">AAACEnicbVDNS8MwHE39nPOr6tFLcAh6Ga0ICl6GXjxOcB+wlpKm6RaWpCVJhVH6N3jxX/HiQRGvnrz535huPejmg8DLe78fyXthyqjSjvNtLS2vrK6t1zbqm1vbO7v23n5XJZnEpIMTlsh+iBRhVJCOppqRfioJ4iEjvXB8U/q9ByIVTcS9nqTE52goaEwx0kYK7FOPIz3CiOW9IshzT3IYxcWVx7PAhR6OEq1geRFFYDecpjMFXCRuRRqgQjuwv7wowRknQmOGlBq4Tqr9HElNMSNF3csUSREeoyEZGCoQJ8rPp5EKeGyUCMaJNEdoOFV/b+SIKzXhoZksA6h5rxT/8waZji/9nIo000Tg2UNxxqBOYNkPjKgkWLOJIQhLav4K8QhJhLVpsW5KcOcjL5LuWdM1/O680bqu6qiBQ3AEToALLkAL3II26AAMHsEzeAVv1pP1Yr1bH7PRJavaOQB/YH3+AJ8zngs=</latexit><latexit sha1_base64="1ClvM+0xmPd5kSVxyfLfycDn8B8=">AAACEnicbVDNS8MwHE39nPOr6tFLcAh6Ga0ICl6GXjxOcB+wlpKm6RaWpCVJhVH6N3jxX/HiQRGvnrz535huPejmg8DLe78fyXthyqjSjvNtLS2vrK6t1zbqm1vbO7v23n5XJZnEpIMTlsh+iBRhVJCOppqRfioJ4iEjvXB8U/q9ByIVTcS9nqTE52goaEwx0kYK7FOPIz3CiOW9IshzT3IYxcWVx7PAhR6OEq1geRFFYDecpjMFXCRuRRqgQjuwv7wowRknQmOGlBq4Tqr9HElNMSNF3csUSREeoyEZGCoQJ8rPp5EKeGyUCMaJNEdoOFV/b+SIKzXhoZksA6h5rxT/8waZji/9nIo000Tg2UNxxqBOYNkPjKgkWLOJIQhLav4K8QhJhLVpsW5KcOcjL5LuWdM1/O680bqu6qiBQ3AEToALLkAL3II26AAMHsEzeAVv1pP1Yr1bH7PRJavaOQB/YH3+AJ8zngs=</latexit><latexit sha1_base64="1ClvM+0xmPd5kSVxyfLfycDn8B8=">AAACEnicbVDNS8MwHE39nPOr6tFLcAh6Ga0ICl6GXjxOcB+wlpKm6RaWpCVJhVH6N3jxX/HiQRGvnrz535huPejmg8DLe78fyXthyqjSjvNtLS2vrK6t1zbqm1vbO7v23n5XJZnEpIMTlsh+iBRhVJCOppqRfioJ4iEjvXB8U/q9ByIVTcS9nqTE52goaEwx0kYK7FOPIz3CiOW9IshzT3IYxcWVx7PAhR6OEq1geRFFYDecpjMFXCRuRRqgQjuwv7wowRknQmOGlBq4Tqr9HElNMSNF3csUSREeoyEZGCoQJ8rPp5EKeGyUCMaJNEdoOFV/b+SIKzXhoZksA6h5rxT/8waZji/9nIo000Tg2UNxxqBOYNkPjKgkWLOJIQhLav4K8QhJhLVpsW5KcOcjL5LuWdM1/O680bqu6qiBQ3AEToALLkAL3II26AAMHsEzeAVv1pP1Yr1bH7PRJavaOQB/YH3+AJ8zngs=</latexit>

Wµ1···µn =
<latexit sha1_base64="O+VPcKNloVCQDCIgNWfLVymBfww=">AAACCnicbVDLSsNAFJ34rPUVdelmtAiuSiKCboSiG5cV7AOaECaTSTt0MhNmJkIJWbvxV9y4UMStX+DOv3HSZqGtBwbOnHMv994Tpowq7Tjf1tLyyuraem2jvrm1vbNr7+13lcgkJh0smJD9ECnCKCcdTTUj/VQSlISM9MLxTen3HohUVPB7PUmJn6AhpzHFSBspsI+8BOkRRizvFUHuJVngQg9HQitYfnhxFdgNp+lMAReJW5EGqNAO7C8vEjhLCNeYIaUGrpNqP0dSU8xIUfcyRVKEx2hIBoZylBDl59NTCnhilAjGQprHNZyqvztylCg1SUJTWS6u5r1S/M8bZDq+9HPK00wTjmeD4oxBLWCZC4yoJFiziSEIS2p2hXiEJMLapFc3IbjzJy+S7lnTNfzuvNG6ruKogUNwDE6BCy5AC9yCNugADB7BM3gFb9aT9WK9Wx+z0iWr6jkAf2B9/gBODpqg</latexit><latexit sha1_base64="O+VPcKNloVCQDCIgNWfLVymBfww=">AAACCnicbVDLSsNAFJ34rPUVdelmtAiuSiKCboSiG5cV7AOaECaTSTt0MhNmJkIJWbvxV9y4UMStX+DOv3HSZqGtBwbOnHMv994Tpowq7Tjf1tLyyuraem2jvrm1vbNr7+13lcgkJh0smJD9ECnCKCcdTTUj/VQSlISM9MLxTen3HohUVPB7PUmJn6AhpzHFSBspsI+8BOkRRizvFUHuJVngQg9HQitYfnhxFdgNp+lMAReJW5EGqNAO7C8vEjhLCNeYIaUGrpNqP0dSU8xIUfcyRVKEx2hIBoZylBDl59NTCnhilAjGQprHNZyqvztylCg1SUJTWS6u5r1S/M8bZDq+9HPK00wTjmeD4oxBLWCZC4yoJFiziSEIS2p2hXiEJMLapFc3IbjzJy+S7lnTNfzuvNG6ruKogUNwDE6BCy5AC9yCNugADB7BM3gFb9aT9WK9Wx+z0iWr6jkAf2B9/gBODpqg</latexit><latexit sha1_base64="O+VPcKNloVCQDCIgNWfLVymBfww=">AAACCnicbVDLSsNAFJ34rPUVdelmtAiuSiKCboSiG5cV7AOaECaTSTt0MhNmJkIJWbvxV9y4UMStX+DOv3HSZqGtBwbOnHMv994Tpowq7Tjf1tLyyuraem2jvrm1vbNr7+13lcgkJh0smJD9ECnCKCcdTTUj/VQSlISM9MLxTen3HohUVPB7PUmJn6AhpzHFSBspsI+8BOkRRizvFUHuJVngQg9HQitYfnhxFdgNp+lMAReJW5EGqNAO7C8vEjhLCNeYIaUGrpNqP0dSU8xIUfcyRVKEx2hIBoZylBDl59NTCnhilAjGQprHNZyqvztylCg1SUJTWS6u5r1S/M8bZDq+9HPK00wTjmeD4oxBLWCZC4yoJFiziSEIS2p2hXiEJMLapFc3IbjzJy+S7lnTNfzuvNG6ruKogUNwDE6BCy5AC9yCNugADB7BM3gFb9aT9WK9Wx+z0iWr6jkAf2B9/gBODpqg</latexit><latexit sha1_base64="O+VPcKNloVCQDCIgNWfLVymBfww=">AAACCnicbVDLSsNAFJ34rPUVdelmtAiuSiKCboSiG5cV7AOaECaTSTt0MhNmJkIJWbvxV9y4UMStX+DOv3HSZqGtBwbOnHMv994Tpowq7Tjf1tLyyuraem2jvrm1vbNr7+13lcgkJh0smJD9ECnCKCcdTTUj/VQSlISM9MLxTen3HohUVPB7PUmJn6AhpzHFSBspsI+8BOkRRizvFUHuJVngQg9HQitYfnhxFdgNp+lMAReJW5EGqNAO7C8vEjhLCNeYIaUGrpNqP0dSU8xIUfcyRVKEx2hIBoZylBDl59NTCnhilAjGQprHNZyqvztylCg1SUJTWS6u5r1S/M8bZDq+9HPK00wTjmeD4oxBLWCZC4yoJFiziSEIS2p2hXiEJMLapFc3IbjzJy+S7lnTNfzuvNG6ruKogUNwDE6BCy5AC9yCNugADB7BM3gFb9aT9WK9Wx+z0iWr6jkAf2B9/gBODpqg</latexit>


1

L3

X

k

�
Z

d3k

(2⇡)3

�
Y`fmf (k

?
f )D(m,k)K!

µ1···µn
(m,k)Y⇤

`imi
(k?

i )

Temporal integral puts p2 on-shell 
+ smooth terms. ✓

k0 =
q

k2 +m2
2

◆

1

2

1’



"18

G function

Cake Seminar - Jefferson Lab        2019-03-27
+

=

+

+ ...

+

=

+

+...

+

=

+

+ ...

+

=

+

+ ...

+

=

+

+ ...
+

=

+

+ ...

+

=

+

+ ...

+

=

+

+ ...

++ +
+

=

+

+...

+

=

+

+ ...

+

= + {

Gµ1···µn(Pf , Pi, L) = V �
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(b)

(c)

(d)
<latexit sha1_base64="SZk5LnPonUPohVbP2eUGsVQzThc=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tFqJeSiKDHohePFe0HtKFsNpt26WYTdidCKf0JXjwo4tVf5M1/47bNQVtfWHh4Z4adeYNUCoOu++0U1tY3NreK26Wd3b39g/LhUcskmWa8yRKZ6E5ADZdC8SYKlLyTak7jQPJ2MLqd1dtPXBuRqEccp9yP6UCJSDCK1nqohuf9csWtuXORVfByqECuRr/81QsTlsVcIZPUmK7npuhPqEbBJJ+WepnhKWUjOuBdi4rG3PiT+apTcmadkESJtk8hmbu/JyY0NmYcB7Yzpjg0y7WZ+V+tm2F07U+ESjPkii0+ijJJMCGzu0koNGcoxxYo08LuStiQasrQplOyIXjLJ69C66LmWb6/rNRv8jiKcAKnUAUPrqAOd9CAJjAYwDO8wpsjnRfn3flYtBacfOYY/sj5/AGNPI1N</latexit><latexit sha1_base64="SZk5LnPonUPohVbP2eUGsVQzThc=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tFqJeSiKDHohePFe0HtKFsNpt26WYTdidCKf0JXjwo4tVf5M1/47bNQVtfWHh4Z4adeYNUCoOu++0U1tY3NreK26Wd3b39g/LhUcskmWa8yRKZ6E5ADZdC8SYKlLyTak7jQPJ2MLqd1dtPXBuRqEccp9yP6UCJSDCK1nqohuf9csWtuXORVfByqECuRr/81QsTlsVcIZPUmK7npuhPqEbBJJ+WepnhKWUjOuBdi4rG3PiT+apTcmadkESJtk8hmbu/JyY0NmYcB7Yzpjg0y7WZ+V+tm2F07U+ESjPkii0+ijJJMCGzu0koNGcoxxYo08LuStiQasrQplOyIXjLJ69C66LmWb6/rNRv8jiKcAKnUAUPrqAOd9CAJjAYwDO8wpsjnRfn3flYtBacfOYY/sj5/AGNPI1N</latexit><latexit sha1_base64="SZk5LnPonUPohVbP2eUGsVQzThc=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tFqJeSiKDHohePFe0HtKFsNpt26WYTdidCKf0JXjwo4tVf5M1/47bNQVtfWHh4Z4adeYNUCoOu++0U1tY3NreK26Wd3b39g/LhUcskmWa8yRKZ6E5ADZdC8SYKlLyTak7jQPJ2MLqd1dtPXBuRqEccp9yP6UCJSDCK1nqohuf9csWtuXORVfByqECuRr/81QsTlsVcIZPUmK7npuhPqEbBJJ+WepnhKWUjOuBdi4rG3PiT+apTcmadkESJtk8hmbu/JyY0NmYcB7Yzpjg0y7WZ+V+tm2F07U+ESjPkii0+ijJJMCGzu0koNGcoxxYo08LuStiQasrQplOyIXjLJ69C66LmWb6/rNRv8jiKcAKnUAUPrqAOd9CAJjAYwDO8wpsjnRfn3flYtBacfOYY/sj5/AGNPI1N</latexit><latexit sha1_base64="SZk5LnPonUPohVbP2eUGsVQzThc=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tFqJeSiKDHohePFe0HtKFsNpt26WYTdidCKf0JXjwo4tVf5M1/47bNQVtfWHh4Z4adeYNUCoOu++0U1tY3NreK26Wd3b39g/LhUcskmWa8yRKZ6E5ADZdC8SYKlLyTak7jQPJ2MLqd1dtPXBuRqEccp9yP6UCJSDCK1nqohuf9csWtuXORVfByqECuRr/81QsTlsVcIZPUmK7npuhPqEbBJJ+WepnhKWUjOuBdi4rG3PiT+apTcmadkESJtk8hmbu/JyY0NmYcB7Yzpjg0y7WZ+V+tm2F07U+ESjPkii0+ijJJMCGzu0koNGcoxxYo08LuStiQasrQplOyIXjLJ69C66LmWb6/rNRv8jiKcAKnUAUPrqAOd9CAJjAYwDO8wpsjnRfn3flYtBacfOYY/sj5/AGNPI1N</latexit>

Pf � k0, 1
<latexit sha1_base64="bbKapyHJbTA8G7tcEzkpDH2CH/U=">AAAB73icbZBNS8NAEIYnftb6VfXoZbGIHrQkIuix6MVjBfsBbSib7aZdutnE3YlQQv+EFw+KePXvePPfuG1z0NYXFh7emWFn3iCRwqDrfjtLyyura+uFjeLm1vbObmlvv2HiVDNeZ7GMdSughkuheB0FSt5KNKdRIHkzGN5O6s0nro2I1QOOEu5HtK9EKBhFa7Vq3fB8eHLmdUtlt+JORRbBy6EMuWrd0lenF7M04gqZpMa0PTdBP6MaBZN8XOykhieUDWmfty0qGnHjZ9N9x+TYOj0Sxto+hWTq/p7IaGTMKApsZ0RxYOZrE/O/WjvF8NrPhEpS5IrNPgpTSTAmk+NJT2jOUI4sUKaF3ZWwAdWUoY2oaEPw5k9ehMZFxbN8f1mu3uRxFOAQjuAUPLiCKtxBDerAQMIzvMKb8+i8OO/Ox6x1yclnDuCPnM8fjhiO+w==</latexit><latexit sha1_base64="bbKapyHJbTA8G7tcEzkpDH2CH/U=">AAAB73icbZBNS8NAEIYnftb6VfXoZbGIHrQkIuix6MVjBfsBbSib7aZdutnE3YlQQv+EFw+KePXvePPfuG1z0NYXFh7emWFn3iCRwqDrfjtLyyura+uFjeLm1vbObmlvv2HiVDNeZ7GMdSughkuheB0FSt5KNKdRIHkzGN5O6s0nro2I1QOOEu5HtK9EKBhFa7Vq3fB8eHLmdUtlt+JORRbBy6EMuWrd0lenF7M04gqZpMa0PTdBP6MaBZN8XOykhieUDWmfty0qGnHjZ9N9x+TYOj0Sxto+hWTq/p7IaGTMKApsZ0RxYOZrE/O/WjvF8NrPhEpS5IrNPgpTSTAmk+NJT2jOUI4sUKaF3ZWwAdWUoY2oaEPw5k9ehMZFxbN8f1mu3uRxFOAQjuAUPLiCKtxBDerAQMIzvMKb8+i8OO/Ox6x1yclnDuCPnM8fjhiO+w==</latexit><latexit sha1_base64="bbKapyHJbTA8G7tcEzkpDH2CH/U=">AAAB73icbZBNS8NAEIYnftb6VfXoZbGIHrQkIuix6MVjBfsBbSib7aZdutnE3YlQQv+EFw+KePXvePPfuG1z0NYXFh7emWFn3iCRwqDrfjtLyyura+uFjeLm1vbObmlvv2HiVDNeZ7GMdSughkuheB0FSt5KNKdRIHkzGN5O6s0nro2I1QOOEu5HtK9EKBhFa7Vq3fB8eHLmdUtlt+JORRbBy6EMuWrd0lenF7M04gqZpMa0PTdBP6MaBZN8XOykhieUDWmfty0qGnHjZ9N9x+TYOj0Sxto+hWTq/p7IaGTMKApsZ0RxYOZrE/O/WjvF8NrPhEpS5IrNPgpTSTAmk+NJT2jOUI4sUKaF3ZWwAdWUoY2oaEPw5k9ehMZFxbN8f1mu3uRxFOAQjuAUPLiCKtxBDerAQMIzvMKb8+i8OO/Ox6x1yclnDuCPnM8fjhiO+w==</latexit><latexit sha1_base64="bbKapyHJbTA8G7tcEzkpDH2CH/U=">AAAB73icbZBNS8NAEIYnftb6VfXoZbGIHrQkIuix6MVjBfsBbSib7aZdutnE3YlQQv+EFw+KePXvePPfuG1z0NYXFh7emWFn3iCRwqDrfjtLyyura+uFjeLm1vbObmlvv2HiVDNeZ7GMdSughkuheB0FSt5KNKdRIHkzGN5O6s0nro2I1QOOEu5HtK9EKBhFa7Vq3fB8eHLmdUtlt+JORRbBy6EMuWrd0lenF7M04gqZpMa0PTdBP6MaBZN8XOykhieUDWmfty0qGnHjZ9N9x+TYOj0Sxto+hWTq/p7IaGTMKApsZ0RxYOZrE/O/WjvF8NrPhEpS5IrNPgpTSTAmk+NJT2jOUI4sUKaF3ZWwAdWUoY2oaEPw5k9ehMZFxbN8f1mu3uRxFOAQjuAUPLiCKtxBDerAQMIzvMKb8+i8OO/Ox6x1yclnDuCPnM8fjhiO+w==</latexit>

Pi � k, 1
<latexit sha1_base64="AmzLQuH8idzpz8DUH8bp48f9vPI=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8KAlEUGPRS8eK1hbaEPZbCftks0m7G6EEvojvHhQxKu/x5v/xm2bg7a+sPDwzgw78wap4Nq47rdTWlldW98ob1a2tnd296r7B486yRTDFktEojoB1Si4xJbhRmAnVUjjQGA7iG6n9fYTKs0T+WDGKfoxHUoeckaNtdrNPj+Pzrx+tebW3ZnIMngF1KBQs1/96g0SlsUoDRNU667npsbPqTKcCZxUepnGlLKIDrFrUdIYtZ/P1p2QE+sMSJgo+6QhM/f3RE5jrcdxYDtjakZ6sTY1/6t1MxNe+zmXaWZQsvlHYSaIScj0djLgCpkRYwuUKW53JWxEFWXGJlSxIXiLJy/D40Xds3x/WWvcFHGU4QiO4RQ8uIIG3EETWsAggmd4hTcndV6cd+dj3lpyiplD+CPn8wcwqY7N</latexit><latexit sha1_base64="AmzLQuH8idzpz8DUH8bp48f9vPI=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8KAlEUGPRS8eK1hbaEPZbCftks0m7G6EEvojvHhQxKu/x5v/xm2bg7a+sPDwzgw78wap4Nq47rdTWlldW98ob1a2tnd296r7B486yRTDFktEojoB1Si4xJbhRmAnVUjjQGA7iG6n9fYTKs0T+WDGKfoxHUoeckaNtdrNPj+Pzrx+tebW3ZnIMngF1KBQs1/96g0SlsUoDRNU667npsbPqTKcCZxUepnGlLKIDrFrUdIYtZ/P1p2QE+sMSJgo+6QhM/f3RE5jrcdxYDtjakZ6sTY1/6t1MxNe+zmXaWZQsvlHYSaIScj0djLgCpkRYwuUKW53JWxEFWXGJlSxIXiLJy/D40Xds3x/WWvcFHGU4QiO4RQ8uIIG3EETWsAggmd4hTcndV6cd+dj3lpyiplD+CPn8wcwqY7N</latexit><latexit sha1_base64="AmzLQuH8idzpz8DUH8bp48f9vPI=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8KAlEUGPRS8eK1hbaEPZbCftks0m7G6EEvojvHhQxKu/x5v/xm2bg7a+sPDwzgw78wap4Nq47rdTWlldW98ob1a2tnd296r7B486yRTDFktEojoB1Si4xJbhRmAnVUjjQGA7iG6n9fYTKs0T+WDGKfoxHUoeckaNtdrNPj+Pzrx+tebW3ZnIMngF1KBQs1/96g0SlsUoDRNU667npsbPqTKcCZxUepnGlLKIDrFrUdIYtZ/P1p2QE+sMSJgo+6QhM/f3RE5jrcdxYDtjakZ6sTY1/6t1MxNe+zmXaWZQsvlHYSaIScj0djLgCpkRYwuUKW53JWxEFWXGJlSxIXiLJy/D40Xds3x/WWvcFHGU4QiO4RQ8uIIG3EETWsAggmd4hTcndV6cd+dj3lpyiplD+CPn8wcwqY7N</latexit><latexit sha1_base64="AmzLQuH8idzpz8DUH8bp48f9vPI=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8KAlEUGPRS8eK1hbaEPZbCftks0m7G6EEvojvHhQxKu/x5v/xm2bg7a+sPDwzgw78wap4Nq47rdTWlldW98ob1a2tnd296r7B486yRTDFktEojoB1Si4xJbhRmAnVUjjQGA7iG6n9fYTKs0T+WDGKfoxHUoeckaNtdrNPj+Pzrx+tebW3ZnIMngF1KBQs1/96g0SlsUoDRNU667npsbPqTKcCZxUepnGlLKIDrFrUdIYtZ/P1p2QE+sMSJgo+6QhM/f3RE5jrcdxYDtjakZ6sTY1/6t1MxNe+zmXaWZQsvlHYSaIScj0djLgCpkRYwuUKW53JWxEFWXGJlSxIXiLJy/D40Xds3x/WWvcFHGU4QiO4RQ8uIIG3EETWsAggmd4hTcndV6cd+dj3lpyiplD+CPn8wcwqY7N</latexit>

k0, 2
<latexit sha1_base64="7eBSiKX6QDSBpZF/VRQwHMp4JIw=">AAAB63icbZDNSgMxFIXv1L9a/6ou3QSL6ELKTBF0WXTjsoLTFtqhZNJMG5pkhiQjlKGv4MaFIm59IXe+jZl2Ftp6IPBx7r3k3hMmnGnjut9OaW19Y3OrvF3Z2d3bP6geHrV1nCpCfRLzWHVDrClnkvqGGU67iaJYhJx2wsldXu88UaVZLB/NNKGBwCPJIkawya3J+WVjUK25dXcutApeATUo1BpUv/rDmKSCSkM41rrnuYkJMqwMI5zOKv1U0wSTCR7RnkWJBdVBNt91hs6sM0RRrOyTBs3d3xMZFlpPRWg7BTZjvVzLzf9qvdREN0HGZJIaKsnioyjlyMQoPxwNmaLE8KkFTBSzuyIyxgoTY+Op2BC85ZNXod2oe5YfrmrN2yKOMpzAKVyAB9fQhHtogQ8ExvAMr/DmCOfFeXc+Fq0lp5g5hj9yPn8ADKaNkg==</latexit><latexit sha1_base64="7eBSiKX6QDSBpZF/VRQwHMp4JIw=">AAAB63icbZDNSgMxFIXv1L9a/6ou3QSL6ELKTBF0WXTjsoLTFtqhZNJMG5pkhiQjlKGv4MaFIm59IXe+jZl2Ftp6IPBx7r3k3hMmnGnjut9OaW19Y3OrvF3Z2d3bP6geHrV1nCpCfRLzWHVDrClnkvqGGU67iaJYhJx2wsldXu88UaVZLB/NNKGBwCPJIkawya3J+WVjUK25dXcutApeATUo1BpUv/rDmKSCSkM41rrnuYkJMqwMI5zOKv1U0wSTCR7RnkWJBdVBNt91hs6sM0RRrOyTBs3d3xMZFlpPRWg7BTZjvVzLzf9qvdREN0HGZJIaKsnioyjlyMQoPxwNmaLE8KkFTBSzuyIyxgoTY+Op2BC85ZNXod2oe5YfrmrN2yKOMpzAKVyAB9fQhHtogQ8ExvAMr/DmCOfFeXc+Fq0lp5g5hj9yPn8ADKaNkg==</latexit><latexit sha1_base64="7eBSiKX6QDSBpZF/VRQwHMp4JIw=">AAAB63icbZDNSgMxFIXv1L9a/6ou3QSL6ELKTBF0WXTjsoLTFtqhZNJMG5pkhiQjlKGv4MaFIm59IXe+jZl2Ftp6IPBx7r3k3hMmnGnjut9OaW19Y3OrvF3Z2d3bP6geHrV1nCpCfRLzWHVDrClnkvqGGU67iaJYhJx2wsldXu88UaVZLB/NNKGBwCPJIkawya3J+WVjUK25dXcutApeATUo1BpUv/rDmKSCSkM41rrnuYkJMqwMI5zOKv1U0wSTCR7RnkWJBdVBNt91hs6sM0RRrOyTBs3d3xMZFlpPRWg7BTZjvVzLzf9qvdREN0HGZJIaKsnioyjlyMQoPxwNmaLE8KkFTBSzuyIyxgoTY+Op2BC85ZNXod2oe5YfrmrN2yKOMpzAKVyAB9fQhHtogQ8ExvAMr/DmCOfFeXc+Fq0lp5g5hj9yPn8ADKaNkg==</latexit><latexit sha1_base64="7eBSiKX6QDSBpZF/VRQwHMp4JIw=">AAAB63icbZDNSgMxFIXv1L9a/6ou3QSL6ELKTBF0WXTjsoLTFtqhZNJMG5pkhiQjlKGv4MaFIm59IXe+jZl2Ftp6IPBx7r3k3hMmnGnjut9OaW19Y3OrvF3Z2d3bP6geHrV1nCpCfRLzWHVDrClnkvqGGU67iaJYhJx2wsldXu88UaVZLB/NNKGBwCPJIkawya3J+WVjUK25dXcutApeATUo1BpUv/rDmKSCSkM41rrnuYkJMqwMI5zOKv1U0wSTCR7RnkWJBdVBNt91hs6sM0RRrOyTBs3d3xMZFlpPRWg7BTZjvVzLzf9qvdREN0HGZJIaKsnioyjlyMQoPxwNmaLE8KkFTBSzuyIyxgoTY+Op2BC85ZNXod2oe5YfrmrN2yKOMpzAKVyAB9fQhHtogQ8ExvAMr/DmCOfFeXc+Fq0lp5g5hj9yPn8ADKaNkg==</latexit>

Wdf;µ1···µn
<latexit sha1_base64="1ClvM+0xmPd5kSVxyfLfycDn8B8=">AAACEnicbVDNS8MwHE39nPOr6tFLcAh6Ga0ICl6GXjxOcB+wlpKm6RaWpCVJhVH6N3jxX/HiQRGvnrz535huPejmg8DLe78fyXthyqjSjvNtLS2vrK6t1zbqm1vbO7v23n5XJZnEpIMTlsh+iBRhVJCOppqRfioJ4iEjvXB8U/q9ByIVTcS9nqTE52goaEwx0kYK7FOPIz3CiOW9IshzT3IYxcWVx7PAhR6OEq1geRFFYDecpjMFXCRuRRqgQjuwv7wowRknQmOGlBq4Tqr9HElNMSNF3csUSREeoyEZGCoQJ8rPp5EKeGyUCMaJNEdoOFV/b+SIKzXhoZksA6h5rxT/8waZji/9nIo000Tg2UNxxqBOYNkPjKgkWLOJIQhLav4K8QhJhLVpsW5KcOcjL5LuWdM1/O680bqu6qiBQ3AEToALLkAL3II26AAMHsEzeAVv1pP1Yr1bH7PRJavaOQB/YH3+AJ8zngs=</latexit><latexit sha1_base64="1ClvM+0xmPd5kSVxyfLfycDn8B8=">AAACEnicbVDNS8MwHE39nPOr6tFLcAh6Ga0ICl6GXjxOcB+wlpKm6RaWpCVJhVH6N3jxX/HiQRGvnrz535huPejmg8DLe78fyXthyqjSjvNtLS2vrK6t1zbqm1vbO7v23n5XJZnEpIMTlsh+iBRhVJCOppqRfioJ4iEjvXB8U/q9ByIVTcS9nqTE52goaEwx0kYK7FOPIz3CiOW9IshzT3IYxcWVx7PAhR6OEq1geRFFYDecpjMFXCRuRRqgQjuwv7wowRknQmOGlBq4Tqr9HElNMSNF3csUSREeoyEZGCoQJ8rPp5EKeGyUCMaJNEdoOFV/b+SIKzXhoZksA6h5rxT/8waZji/9nIo000Tg2UNxxqBOYNkPjKgkWLOJIQhLav4K8QhJhLVpsW5KcOcjL5LuWdM1/O680bqu6qiBQ3AEToALLkAL3II26AAMHsEzeAVv1pP1Yr1bH7PRJavaOQB/YH3+AJ8zngs=</latexit><latexit sha1_base64="1ClvM+0xmPd5kSVxyfLfycDn8B8=">AAACEnicbVDNS8MwHE39nPOr6tFLcAh6Ga0ICl6GXjxOcB+wlpKm6RaWpCVJhVH6N3jxX/HiQRGvnrz535huPejmg8DLe78fyXthyqjSjvNtLS2vrK6t1zbqm1vbO7v23n5XJZnEpIMTlsh+iBRhVJCOppqRfioJ4iEjvXB8U/q9ByIVTcS9nqTE52goaEwx0kYK7FOPIz3CiOW9IshzT3IYxcWVx7PAhR6OEq1geRFFYDecpjMFXCRuRRqgQjuwv7wowRknQmOGlBq4Tqr9HElNMSNF3csUSREeoyEZGCoQJ8rPp5EKeGyUCMaJNEdoOFV/b+SIKzXhoZksA6h5rxT/8waZji/9nIo000Tg2UNxxqBOYNkPjKgkWLOJIQhLav4K8QhJhLVpsW5KcOcjL5LuWdM1/O680bqu6qiBQ3AEToALLkAL3II26AAMHsEzeAVv1pP1Yr1bH7PRJavaOQB/YH3+AJ8zngs=</latexit><latexit sha1_base64="1ClvM+0xmPd5kSVxyfLfycDn8B8=">AAACEnicbVDNS8MwHE39nPOr6tFLcAh6Ga0ICl6GXjxOcB+wlpKm6RaWpCVJhVH6N3jxX/HiQRGvnrz535huPejmg8DLe78fyXthyqjSjvNtLS2vrK6t1zbqm1vbO7v23n5XJZnEpIMTlsh+iBRhVJCOppqRfioJ4iEjvXB8U/q9ByIVTcS9nqTE52goaEwx0kYK7FOPIz3CiOW9IshzT3IYxcWVx7PAhR6OEq1geRFFYDecpjMFXCRuRRqgQjuwv7wowRknQmOGlBq4Tqr9HElNMSNF3csUSREeoyEZGCoQJ8rPp5EKeGyUCMaJNEdoOFV/b+SIKzXhoZksA6h5rxT/8waZji/9nIo000Tg2UNxxqBOYNkPjKgkWLOJIQhLav4K8QhJhLVpsW5KcOcjL5LuWdM1/O680bqu6qiBQ3AEToALLkAL3II26AAMHsEzeAVv1pP1Yr1bH7PRJavaOQB/YH3+AJ8zngs=</latexit>

Wµ1···µn =
<latexit sha1_base64="O+VPcKNloVCQDCIgNWfLVymBfww=">AAACCnicbVDLSsNAFJ34rPUVdelmtAiuSiKCboSiG5cV7AOaECaTSTt0MhNmJkIJWbvxV9y4UMStX+DOv3HSZqGtBwbOnHMv994Tpowq7Tjf1tLyyuraem2jvrm1vbNr7+13lcgkJh0smJD9ECnCKCcdTTUj/VQSlISM9MLxTen3HohUVPB7PUmJn6AhpzHFSBspsI+8BOkRRizvFUHuJVngQg9HQitYfnhxFdgNp+lMAReJW5EGqNAO7C8vEjhLCNeYIaUGrpNqP0dSU8xIUfcyRVKEx2hIBoZylBDl59NTCnhilAjGQprHNZyqvztylCg1SUJTWS6u5r1S/M8bZDq+9HPK00wTjmeD4oxBLWCZC4yoJFiziSEIS2p2hXiEJMLapFc3IbjzJy+S7lnTNfzuvNG6ruKogUNwDE6BCy5AC9yCNugADB7BM3gFb9aT9WK9Wx+z0iWr6jkAf2B9/gBODpqg</latexit><latexit sha1_base64="O+VPcKNloVCQDCIgNWfLVymBfww=">AAACCnicbVDLSsNAFJ34rPUVdelmtAiuSiKCboSiG5cV7AOaECaTSTt0MhNmJkIJWbvxV9y4UMStX+DOv3HSZqGtBwbOnHMv994Tpowq7Tjf1tLyyuraem2jvrm1vbNr7+13lcgkJh0smJD9ECnCKCcdTTUj/VQSlISM9MLxTen3HohUVPB7PUmJn6AhpzHFSBspsI+8BOkRRizvFUHuJVngQg9HQitYfnhxFdgNp+lMAReJW5EGqNAO7C8vEjhLCNeYIaUGrpNqP0dSU8xIUfcyRVKEx2hIBoZylBDl59NTCnhilAjGQprHNZyqvztylCg1SUJTWS6u5r1S/M8bZDq+9HPK00wTjmeD4oxBLWCZC4yoJFiziSEIS2p2hXiEJMLapFc3IbjzJy+S7lnTNfzuvNG6ruKogUNwDE6BCy5AC9yCNugADB7BM3gFb9aT9WK9Wx+z0iWr6jkAf2B9/gBODpqg</latexit><latexit sha1_base64="O+VPcKNloVCQDCIgNWfLVymBfww=">AAACCnicbVDLSsNAFJ34rPUVdelmtAiuSiKCboSiG5cV7AOaECaTSTt0MhNmJkIJWbvxV9y4UMStX+DOv3HSZqGtBwbOnHMv994Tpowq7Tjf1tLyyuraem2jvrm1vbNr7+13lcgkJh0smJD9ECnCKCcdTTUj/VQSlISM9MLxTen3HohUVPB7PUmJn6AhpzHFSBspsI+8BOkRRizvFUHuJVngQg9HQitYfnhxFdgNp+lMAReJW5EGqNAO7C8vEjhLCNeYIaUGrpNqP0dSU8xIUfcyRVKEx2hIBoZylBDl59NTCnhilAjGQprHNZyqvztylCg1SUJTWS6u5r1S/M8bZDq+9HPK00wTjmeD4oxBLWCZC4yoJFiziSEIS2p2hXiEJMLapFc3IbjzJy+S7lnTNfzuvNG6ruKogUNwDE6BCy5AC9yCNugADB7BM3gFb9aT9WK9Wx+z0iWr6jkAf2B9/gBODpqg</latexit><latexit sha1_base64="O+VPcKNloVCQDCIgNWfLVymBfww=">AAACCnicbVDLSsNAFJ34rPUVdelmtAiuSiKCboSiG5cV7AOaECaTSTt0MhNmJkIJWbvxV9y4UMStX+DOv3HSZqGtBwbOnHMv994Tpowq7Tjf1tLyyuraem2jvrm1vbNr7+13lcgkJh0smJD9ECnCKCcdTTUj/VQSlISM9MLxTen3HohUVPB7PUmJn6AhpzHFSBspsI+8BOkRRizvFUHuJVngQg9HQitYfnhxFdgNp+lMAReJW5EGqNAO7C8vEjhLCNeYIaUGrpNqP0dSU8xIUfcyRVKEx2hIBoZylBDl59NTCnhilAjGQprHNZyqvztylCg1SUJTWS6u5r1S/M8bZDq+9HPK00wTjmeD4oxBLWCZC4yoJFiziSEIS2p2hXiEJMLapFc3IbjzJy+S7lnTNfzuvNG6ruKogUNwDE6BCy5AC9yCNugADB7BM3gFb9aT9WK9Wx+z0iWr6jkAf2B9/gBODpqg</latexit>
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<latexit sha1_base64="SZk5LnPonUPohVbP2eUGsVQzThc=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tFqJeSiKDHohePFe0HtKFsNpt26WYTdidCKf0JXjwo4tVf5M1/47bNQVtfWHh4Z4adeYNUCoOu++0U1tY3NreK26Wd3b39g/LhUcskmWa8yRKZ6E5ADZdC8SYKlLyTak7jQPJ2MLqd1dtPXBuRqEccp9yP6UCJSDCK1nqohuf9csWtuXORVfByqECuRr/81QsTlsVcIZPUmK7npuhPqEbBJJ+WepnhKWUjOuBdi4rG3PiT+apTcmadkESJtk8hmbu/JyY0NmYcB7Yzpjg0y7WZ+V+tm2F07U+ESjPkii0+ijJJMCGzu0koNGcoxxYo08LuStiQasrQplOyIXjLJ69C66LmWb6/rNRv8jiKcAKnUAUPrqAOd9CAJjAYwDO8wpsjnRfn3flYtBacfOYY/sj5/AGNPI1N</latexit><latexit sha1_base64="SZk5LnPonUPohVbP2eUGsVQzThc=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tFqJeSiKDHohePFe0HtKFsNpt26WYTdidCKf0JXjwo4tVf5M1/47bNQVtfWHh4Z4adeYNUCoOu++0U1tY3NreK26Wd3b39g/LhUcskmWa8yRKZ6E5ADZdC8SYKlLyTak7jQPJ2MLqd1dtPXBuRqEccp9yP6UCJSDCK1nqohuf9csWtuXORVfByqECuRr/81QsTlsVcIZPUmK7npuhPqEbBJJ+WepnhKWUjOuBdi4rG3PiT+apTcmadkESJtk8hmbu/JyY0NmYcB7Yzpjg0y7WZ+V+tm2F07U+ESjPkii0+ijJJMCGzu0koNGcoxxYo08LuStiQasrQplOyIXjLJ69C66LmWb6/rNRv8jiKcAKnUAUPrqAOd9CAJjAYwDO8wpsjnRfn3flYtBacfOYY/sj5/AGNPI1N</latexit><latexit sha1_base64="SZk5LnPonUPohVbP2eUGsVQzThc=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tFqJeSiKDHohePFe0HtKFsNpt26WYTdidCKf0JXjwo4tVf5M1/47bNQVtfWHh4Z4adeYNUCoOu++0U1tY3NreK26Wd3b39g/LhUcskmWa8yRKZ6E5ADZdC8SYKlLyTak7jQPJ2MLqd1dtPXBuRqEccp9yP6UCJSDCK1nqohuf9csWtuXORVfByqECuRr/81QsTlsVcIZPUmK7npuhPqEbBJJ+WepnhKWUjOuBdi4rG3PiT+apTcmadkESJtk8hmbu/JyY0NmYcB7Yzpjg0y7WZ+V+tm2F07U+ESjPkii0+ijJJMCGzu0koNGcoxxYo08LuStiQasrQplOyIXjLJ69C66LmWb6/rNRv8jiKcAKnUAUPrqAOd9CAJjAYwDO8wpsjnRfn3flYtBacfOYY/sj5/AGNPI1N</latexit><latexit sha1_base64="SZk5LnPonUPohVbP2eUGsVQzThc=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tFqJeSiKDHohePFe0HtKFsNpt26WYTdidCKf0JXjwo4tVf5M1/47bNQVtfWHh4Z4adeYNUCoOu++0U1tY3NreK26Wd3b39g/LhUcskmWa8yRKZ6E5ADZdC8SYKlLyTak7jQPJ2MLqd1dtPXBuRqEccp9yP6UCJSDCK1nqohuf9csWtuXORVfByqECuRr/81QsTlsVcIZPUmK7npuhPqEbBJJ+WepnhKWUjOuBdi4rG3PiT+apTcmadkESJtk8hmbu/JyY0NmYcB7Yzpjg0y7WZ+V+tm2F07U+ESjPkii0+ijJJMCGzu0koNGcoxxYo08LuStiQasrQplOyIXjLJ69C66LmWb6/rNRv8jiKcAKnUAUPrqAOd9CAJjAYwDO8wpsjnRfn3flYtBacfOYY/sj5/AGNPI1N</latexit>

Pf � k0, 1
<latexit sha1_base64="bbKapyHJbTA8G7tcEzkpDH2CH/U=">AAAB73icbZBNS8NAEIYnftb6VfXoZbGIHrQkIuix6MVjBfsBbSib7aZdutnE3YlQQv+EFw+KePXvePPfuG1z0NYXFh7emWFn3iCRwqDrfjtLyyura+uFjeLm1vbObmlvv2HiVDNeZ7GMdSughkuheB0FSt5KNKdRIHkzGN5O6s0nro2I1QOOEu5HtK9EKBhFa7Vq3fB8eHLmdUtlt+JORRbBy6EMuWrd0lenF7M04gqZpMa0PTdBP6MaBZN8XOykhieUDWmfty0qGnHjZ9N9x+TYOj0Sxto+hWTq/p7IaGTMKApsZ0RxYOZrE/O/WjvF8NrPhEpS5IrNPgpTSTAmk+NJT2jOUI4sUKaF3ZWwAdWUoY2oaEPw5k9ehMZFxbN8f1mu3uRxFOAQjuAUPLiCKtxBDerAQMIzvMKb8+i8OO/Ox6x1yclnDuCPnM8fjhiO+w==</latexit><latexit sha1_base64="bbKapyHJbTA8G7tcEzkpDH2CH/U=">AAAB73icbZBNS8NAEIYnftb6VfXoZbGIHrQkIuix6MVjBfsBbSib7aZdutnE3YlQQv+EFw+KePXvePPfuG1z0NYXFh7emWFn3iCRwqDrfjtLyyura+uFjeLm1vbObmlvv2HiVDNeZ7GMdSughkuheB0FSt5KNKdRIHkzGN5O6s0nro2I1QOOEu5HtK9EKBhFa7Vq3fB8eHLmdUtlt+JORRbBy6EMuWrd0lenF7M04gqZpMa0PTdBP6MaBZN8XOykhieUDWmfty0qGnHjZ9N9x+TYOj0Sxto+hWTq/p7IaGTMKApsZ0RxYOZrE/O/WjvF8NrPhEpS5IrNPgpTSTAmk+NJT2jOUI4sUKaF3ZWwAdWUoY2oaEPw5k9ehMZFxbN8f1mu3uRxFOAQjuAUPLiCKtxBDerAQMIzvMKb8+i8OO/Ox6x1yclnDuCPnM8fjhiO+w==</latexit><latexit sha1_base64="bbKapyHJbTA8G7tcEzkpDH2CH/U=">AAAB73icbZBNS8NAEIYnftb6VfXoZbGIHrQkIuix6MVjBfsBbSib7aZdutnE3YlQQv+EFw+KePXvePPfuG1z0NYXFh7emWFn3iCRwqDrfjtLyyura+uFjeLm1vbObmlvv2HiVDNeZ7GMdSughkuheB0FSt5KNKdRIHkzGN5O6s0nro2I1QOOEu5HtK9EKBhFa7Vq3fB8eHLmdUtlt+JORRbBy6EMuWrd0lenF7M04gqZpMa0PTdBP6MaBZN8XOykhieUDWmfty0qGnHjZ9N9x+TYOj0Sxto+hWTq/p7IaGTMKApsZ0RxYOZrE/O/WjvF8NrPhEpS5IrNPgpTSTAmk+NJT2jOUI4sUKaF3ZWwAdWUoY2oaEPw5k9ehMZFxbN8f1mu3uRxFOAQjuAUPLiCKtxBDerAQMIzvMKb8+i8OO/Ox6x1yclnDuCPnM8fjhiO+w==</latexit><latexit sha1_base64="bbKapyHJbTA8G7tcEzkpDH2CH/U=">AAAB73icbZBNS8NAEIYnftb6VfXoZbGIHrQkIuix6MVjBfsBbSib7aZdutnE3YlQQv+EFw+KePXvePPfuG1z0NYXFh7emWFn3iCRwqDrfjtLyyura+uFjeLm1vbObmlvv2HiVDNeZ7GMdSughkuheB0FSt5KNKdRIHkzGN5O6s0nro2I1QOOEu5HtK9EKBhFa7Vq3fB8eHLmdUtlt+JORRbBy6EMuWrd0lenF7M04gqZpMa0PTdBP6MaBZN8XOykhieUDWmfty0qGnHjZ9N9x+TYOj0Sxto+hWTq/p7IaGTMKApsZ0RxYOZrE/O/WjvF8NrPhEpS5IrNPgpTSTAmk+NJT2jOUI4sUKaF3ZWwAdWUoY2oaEPw5k9ehMZFxbN8f1mu3uRxFOAQjuAUPLiCKtxBDerAQMIzvMKb8+i8OO/Ox6x1yclnDuCPnM8fjhiO+w==</latexit>

Pi � k, 1
<latexit sha1_base64="AmzLQuH8idzpz8DUH8bp48f9vPI=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8KAlEUGPRS8eK1hbaEPZbCftks0m7G6EEvojvHhQxKu/x5v/xm2bg7a+sPDwzgw78wap4Nq47rdTWlldW98ob1a2tnd296r7B486yRTDFktEojoB1Si4xJbhRmAnVUjjQGA7iG6n9fYTKs0T+WDGKfoxHUoeckaNtdrNPj+Pzrx+tebW3ZnIMngF1KBQs1/96g0SlsUoDRNU667npsbPqTKcCZxUepnGlLKIDrFrUdIYtZ/P1p2QE+sMSJgo+6QhM/f3RE5jrcdxYDtjakZ6sTY1/6t1MxNe+zmXaWZQsvlHYSaIScj0djLgCpkRYwuUKW53JWxEFWXGJlSxIXiLJy/D40Xds3x/WWvcFHGU4QiO4RQ8uIIG3EETWsAggmd4hTcndV6cd+dj3lpyiplD+CPn8wcwqY7N</latexit><latexit sha1_base64="AmzLQuH8idzpz8DUH8bp48f9vPI=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8KAlEUGPRS8eK1hbaEPZbCftks0m7G6EEvojvHhQxKu/x5v/xm2bg7a+sPDwzgw78wap4Nq47rdTWlldW98ob1a2tnd296r7B486yRTDFktEojoB1Si4xJbhRmAnVUjjQGA7iG6n9fYTKs0T+WDGKfoxHUoeckaNtdrNPj+Pzrx+tebW3ZnIMngF1KBQs1/96g0SlsUoDRNU667npsbPqTKcCZxUepnGlLKIDrFrUdIYtZ/P1p2QE+sMSJgo+6QhM/f3RE5jrcdxYDtjakZ6sTY1/6t1MxNe+zmXaWZQsvlHYSaIScj0djLgCpkRYwuUKW53JWxEFWXGJlSxIXiLJy/D40Xds3x/WWvcFHGU4QiO4RQ8uIIG3EETWsAggmd4hTcndV6cd+dj3lpyiplD+CPn8wcwqY7N</latexit><latexit sha1_base64="AmzLQuH8idzpz8DUH8bp48f9vPI=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8KAlEUGPRS8eK1hbaEPZbCftks0m7G6EEvojvHhQxKu/x5v/xm2bg7a+sPDwzgw78wap4Nq47rdTWlldW98ob1a2tnd296r7B486yRTDFktEojoB1Si4xJbhRmAnVUjjQGA7iG6n9fYTKs0T+WDGKfoxHUoeckaNtdrNPj+Pzrx+tebW3ZnIMngF1KBQs1/96g0SlsUoDRNU667npsbPqTKcCZxUepnGlLKIDrFrUdIYtZ/P1p2QE+sMSJgo+6QhM/f3RE5jrcdxYDtjakZ6sTY1/6t1MxNe+zmXaWZQsvlHYSaIScj0djLgCpkRYwuUKW53JWxEFWXGJlSxIXiLJy/D40Xds3x/WWvcFHGU4QiO4RQ8uIIG3EETWsAggmd4hTcndV6cd+dj3lpyiplD+CPn8wcwqY7N</latexit><latexit sha1_base64="AmzLQuH8idzpz8DUH8bp48f9vPI=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8KAlEUGPRS8eK1hbaEPZbCftks0m7G6EEvojvHhQxKu/x5v/xm2bg7a+sPDwzgw78wap4Nq47rdTWlldW98ob1a2tnd296r7B486yRTDFktEojoB1Si4xJbhRmAnVUjjQGA7iG6n9fYTKs0T+WDGKfoxHUoeckaNtdrNPj+Pzrx+tebW3ZnIMngF1KBQs1/96g0SlsUoDRNU667npsbPqTKcCZxUepnGlLKIDrFrUdIYtZ/P1p2QE+sMSJgo+6QhM/f3RE5jrcdxYDtjakZ6sTY1/6t1MxNe+zmXaWZQsvlHYSaIScj0djLgCpkRYwuUKW53JWxEFWXGJlSxIXiLJy/D40Xds3x/WWvcFHGU4QiO4RQ8uIIG3EETWsAggmd4hTcndV6cd+dj3lpyiplD+CPn8wcwqY7N</latexit>

k0, 2
<latexit sha1_base64="7eBSiKX6QDSBpZF/VRQwHMp4JIw=">AAAB63icbZDNSgMxFIXv1L9a/6ou3QSL6ELKTBF0WXTjsoLTFtqhZNJMG5pkhiQjlKGv4MaFIm59IXe+jZl2Ftp6IPBx7r3k3hMmnGnjut9OaW19Y3OrvF3Z2d3bP6geHrV1nCpCfRLzWHVDrClnkvqGGU67iaJYhJx2wsldXu88UaVZLB/NNKGBwCPJIkawya3J+WVjUK25dXcutApeATUo1BpUv/rDmKSCSkM41rrnuYkJMqwMI5zOKv1U0wSTCR7RnkWJBdVBNt91hs6sM0RRrOyTBs3d3xMZFlpPRWg7BTZjvVzLzf9qvdREN0HGZJIaKsnioyjlyMQoPxwNmaLE8KkFTBSzuyIyxgoTY+Op2BC85ZNXod2oe5YfrmrN2yKOMpzAKVyAB9fQhHtogQ8ExvAMr/DmCOfFeXc+Fq0lp5g5hj9yPn8ADKaNkg==</latexit><latexit sha1_base64="7eBSiKX6QDSBpZF/VRQwHMp4JIw=">AAAB63icbZDNSgMxFIXv1L9a/6ou3QSL6ELKTBF0WXTjsoLTFtqhZNJMG5pkhiQjlKGv4MaFIm59IXe+jZl2Ftp6IPBx7r3k3hMmnGnjut9OaW19Y3OrvF3Z2d3bP6geHrV1nCpCfRLzWHVDrClnkvqGGU67iaJYhJx2wsldXu88UaVZLB/NNKGBwCPJIkawya3J+WVjUK25dXcutApeATUo1BpUv/rDmKSCSkM41rrnuYkJMqwMI5zOKv1U0wSTCR7RnkWJBdVBNt91hs6sM0RRrOyTBs3d3xMZFlpPRWg7BTZjvVzLzf9qvdREN0HGZJIaKsnioyjlyMQoPxwNmaLE8KkFTBSzuyIyxgoTY+Op2BC85ZNXod2oe5YfrmrN2yKOMpzAKVyAB9fQhHtogQ8ExvAMr/DmCOfFeXc+Fq0lp5g5hj9yPn8ADKaNkg==</latexit><latexit sha1_base64="7eBSiKX6QDSBpZF/VRQwHMp4JIw=">AAAB63icbZDNSgMxFIXv1L9a/6ou3QSL6ELKTBF0WXTjsoLTFtqhZNJMG5pkhiQjlKGv4MaFIm59IXe+jZl2Ftp6IPBx7r3k3hMmnGnjut9OaW19Y3OrvF3Z2d3bP6geHrV1nCpCfRLzWHVDrClnkvqGGU67iaJYhJx2wsldXu88UaVZLB/NNKGBwCPJIkawya3J+WVjUK25dXcutApeATUo1BpUv/rDmKSCSkM41rrnuYkJMqwMI5zOKv1U0wSTCR7RnkWJBdVBNt91hs6sM0RRrOyTBs3d3xMZFlpPRWg7BTZjvVzLzf9qvdREN0HGZJIaKsnioyjlyMQoPxwNmaLE8KkFTBSzuyIyxgoTY+Op2BC85ZNXod2oe5YfrmrN2yKOMpzAKVyAB9fQhHtogQ8ExvAMr/DmCOfFeXc+Fq0lp5g5hj9yPn8ADKaNkg==</latexit><latexit sha1_base64="7eBSiKX6QDSBpZF/VRQwHMp4JIw=">AAAB63icbZDNSgMxFIXv1L9a/6ou3QSL6ELKTBF0WXTjsoLTFtqhZNJMG5pkhiQjlKGv4MaFIm59IXe+jZl2Ftp6IPBx7r3k3hMmnGnjut9OaW19Y3OrvF3Z2d3bP6geHrV1nCpCfRLzWHVDrClnkvqGGU67iaJYhJx2wsldXu88UaVZLB/NNKGBwCPJIkawya3J+WVjUK25dXcutApeATUo1BpUv/rDmKSCSkM41rrnuYkJMqwMI5zOKv1U0wSTCR7RnkWJBdVBNt91hs6sM0RRrOyTBs3d3xMZFlpPRWg7BTZjvVzLzf9qvdREN0HGZJIaKsnioyjlyMQoPxwNmaLE8KkFTBSzuyIyxgoTY+Op2BC85ZNXod2oe5YfrmrN2yKOMpzAKVyAB9fQhHtogQ8ExvAMr/DmCOfFeXc+Fq0lp5g5hj9yPn8ADKaNkg==</latexit>

Wdf;µ1···µn
<latexit sha1_base64="1ClvM+0xmPd5kSVxyfLfycDn8B8=">AAACEnicbVDNS8MwHE39nPOr6tFLcAh6Ga0ICl6GXjxOcB+wlpKm6RaWpCVJhVH6N3jxX/HiQRGvnrz535huPejmg8DLe78fyXthyqjSjvNtLS2vrK6t1zbqm1vbO7v23n5XJZnEpIMTlsh+iBRhVJCOppqRfioJ4iEjvXB8U/q9ByIVTcS9nqTE52goaEwx0kYK7FOPIz3CiOW9IshzT3IYxcWVx7PAhR6OEq1geRFFYDecpjMFXCRuRRqgQjuwv7wowRknQmOGlBq4Tqr9HElNMSNF3csUSREeoyEZGCoQJ8rPp5EKeGyUCMaJNEdoOFV/b+SIKzXhoZksA6h5rxT/8waZji/9nIo000Tg2UNxxqBOYNkPjKgkWLOJIQhLav4K8QhJhLVpsW5KcOcjL5LuWdM1/O680bqu6qiBQ3AEToALLkAL3II26AAMHsEzeAVv1pP1Yr1bH7PRJavaOQB/YH3+AJ8zngs=</latexit><latexit sha1_base64="1ClvM+0xmPd5kSVxyfLfycDn8B8=">AAACEnicbVDNS8MwHE39nPOr6tFLcAh6Ga0ICl6GXjxOcB+wlpKm6RaWpCVJhVH6N3jxX/HiQRGvnrz535huPejmg8DLe78fyXthyqjSjvNtLS2vrK6t1zbqm1vbO7v23n5XJZnEpIMTlsh+iBRhVJCOppqRfioJ4iEjvXB8U/q9ByIVTcS9nqTE52goaEwx0kYK7FOPIz3CiOW9IshzT3IYxcWVx7PAhR6OEq1geRFFYDecpjMFXCRuRRqgQjuwv7wowRknQmOGlBq4Tqr9HElNMSNF3csUSREeoyEZGCoQJ8rPp5EKeGyUCMaJNEdoOFV/b+SIKzXhoZksA6h5rxT/8waZji/9nIo000Tg2UNxxqBOYNkPjKgkWLOJIQhLav4K8QhJhLVpsW5KcOcjL5LuWdM1/O680bqu6qiBQ3AEToALLkAL3II26AAMHsEzeAVv1pP1Yr1bH7PRJavaOQB/YH3+AJ8zngs=</latexit><latexit sha1_base64="1ClvM+0xmPd5kSVxyfLfycDn8B8=">AAACEnicbVDNS8MwHE39nPOr6tFLcAh6Ga0ICl6GXjxOcB+wlpKm6RaWpCVJhVH6N3jxX/HiQRGvnrz535huPejmg8DLe78fyXthyqjSjvNtLS2vrK6t1zbqm1vbO7v23n5XJZnEpIMTlsh+iBRhVJCOppqRfioJ4iEjvXB8U/q9ByIVTcS9nqTE52goaEwx0kYK7FOPIz3CiOW9IshzT3IYxcWVx7PAhR6OEq1geRFFYDecpjMFXCRuRRqgQjuwv7wowRknQmOGlBq4Tqr9HElNMSNF3csUSREeoyEZGCoQJ8rPp5EKeGyUCMaJNEdoOFV/b+SIKzXhoZksA6h5rxT/8waZji/9nIo000Tg2UNxxqBOYNkPjKgkWLOJIQhLav4K8QhJhLVpsW5KcOcjL5LuWdM1/O680bqu6qiBQ3AEToALLkAL3II26AAMHsEzeAVv1pP1Yr1bH7PRJavaOQB/YH3+AJ8zngs=</latexit><latexit sha1_base64="1ClvM+0xmPd5kSVxyfLfycDn8B8=">AAACEnicbVDNS8MwHE39nPOr6tFLcAh6Ga0ICl6GXjxOcB+wlpKm6RaWpCVJhVH6N3jxX/HiQRGvnrz535huPejmg8DLe78fyXthyqjSjvNtLS2vrK6t1zbqm1vbO7v23n5XJZnEpIMTlsh+iBRhVJCOppqRfioJ4iEjvXB8U/q9ByIVTcS9nqTE52goaEwx0kYK7FOPIz3CiOW9IshzT3IYxcWVx7PAhR6OEq1geRFFYDecpjMFXCRuRRqgQjuwv7wowRknQmOGlBq4Tqr9HElNMSNF3csUSREeoyEZGCoQJ8rPp5EKeGyUCMaJNEdoOFV/b+SIKzXhoZksA6h5rxT/8waZji/9nIo000Tg2UNxxqBOYNkPjKgkWLOJIQhLav4K8QhJhLVpsW5KcOcjL5LuWdM1/O680bqu6qiBQ3AEToALLkAL3II26AAMHsEzeAVv1pP1Yr1bH7PRJavaOQB/YH3+AJ8zngs=</latexit>

Wµ1···µn =
<latexit sha1_base64="O+VPcKNloVCQDCIgNWfLVymBfww=">AAACCnicbVDLSsNAFJ34rPUVdelmtAiuSiKCboSiG5cV7AOaECaTSTt0MhNmJkIJWbvxV9y4UMStX+DOv3HSZqGtBwbOnHMv994Tpowq7Tjf1tLyyuraem2jvrm1vbNr7+13lcgkJh0smJD9ECnCKCcdTTUj/VQSlISM9MLxTen3HohUVPB7PUmJn6AhpzHFSBspsI+8BOkRRizvFUHuJVngQg9HQitYfnhxFdgNp+lMAReJW5EGqNAO7C8vEjhLCNeYIaUGrpNqP0dSU8xIUfcyRVKEx2hIBoZylBDl59NTCnhilAjGQprHNZyqvztylCg1SUJTWS6u5r1S/M8bZDq+9HPK00wTjmeD4oxBLWCZC4yoJFiziSEIS2p2hXiEJMLapFc3IbjzJy+S7lnTNfzuvNG6ruKogUNwDE6BCy5AC9yCNugADB7BM3gFb9aT9WK9Wx+z0iWr6jkAf2B9/gBODpqg</latexit><latexit sha1_base64="O+VPcKNloVCQDCIgNWfLVymBfww=">AAACCnicbVDLSsNAFJ34rPUVdelmtAiuSiKCboSiG5cV7AOaECaTSTt0MhNmJkIJWbvxV9y4UMStX+DOv3HSZqGtBwbOnHMv994Tpowq7Tjf1tLyyuraem2jvrm1vbNr7+13lcgkJh0smJD9ECnCKCcdTTUj/VQSlISM9MLxTen3HohUVPB7PUmJn6AhpzHFSBspsI+8BOkRRizvFUHuJVngQg9HQitYfnhxFdgNp+lMAReJW5EGqNAO7C8vEjhLCNeYIaUGrpNqP0dSU8xIUfcyRVKEx2hIBoZylBDl59NTCnhilAjGQprHNZyqvztylCg1SUJTWS6u5r1S/M8bZDq+9HPK00wTjmeD4oxBLWCZC4yoJFiziSEIS2p2hXiEJMLapFc3IbjzJy+S7lnTNfzuvNG6ruKogUNwDE6BCy5AC9yCNugADB7BM3gFb9aT9WK9Wx+z0iWr6jkAf2B9/gBODpqg</latexit><latexit sha1_base64="O+VPcKNloVCQDCIgNWfLVymBfww=">AAACCnicbVDLSsNAFJ34rPUVdelmtAiuSiKCboSiG5cV7AOaECaTSTt0MhNmJkIJWbvxV9y4UMStX+DOv3HSZqGtBwbOnHMv994Tpowq7Tjf1tLyyuraem2jvrm1vbNr7+13lcgkJh0smJD9ECnCKCcdTTUj/VQSlISM9MLxTen3HohUVPB7PUmJn6AhpzHFSBspsI+8BOkRRizvFUHuJVngQg9HQitYfnhxFdgNp+lMAReJW5EGqNAO7C8vEjhLCNeYIaUGrpNqP0dSU8xIUfcyRVKEx2hIBoZylBDl59NTCnhilAjGQprHNZyqvztylCg1SUJTWS6u5r1S/M8bZDq+9HPK00wTjmeD4oxBLWCZC4yoJFiziSEIS2p2hXiEJMLapFc3IbjzJy+S7lnTNfzuvNG6ruKogUNwDE6BCy5AC9yCNugADB7BM3gFb9aT9WK9Wx+z0iWr6jkAf2B9/gBODpqg</latexit><latexit sha1_base64="O+VPcKNloVCQDCIgNWfLVymBfww=">AAACCnicbVDLSsNAFJ34rPUVdelmtAiuSiKCboSiG5cV7AOaECaTSTt0MhNmJkIJWbvxV9y4UMStX+DOv3HSZqGtBwbOnHMv994Tpowq7Tjf1tLyyuraem2jvrm1vbNr7+13lcgkJh0smJD9ECnCKCcdTTUj/VQSlISM9MLxTen3HohUVPB7PUmJn6AhpzHFSBspsI+8BOkRRizvFUHuJVngQg9HQitYfnhxFdgNp+lMAReJW5EGqNAO7C8vEjhLCNeYIaUGrpNqP0dSU8xIUfcyRVKEx2hIBoZylBDl59NTCnhilAjGQprHNZyqvztylCg1SUJTWS6u5r1S/M8bZDq+9HPK00wTjmeD4oxBLWCZC4yoJFiziSEIS2p2hXiEJMLapFc3IbjzJy+S7lnTNfzuvNG6ruKogUNwDE6BCy5AC9yCNugADB7BM3gFb9aT9WK9Wx+z0iWr6jkAf2B9/gBODpqg</latexit>
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(b)

(c)

(d)
<latexit sha1_base64="SZk5LnPonUPohVbP2eUGsVQzThc=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tFqJeSiKDHohePFe0HtKFsNpt26WYTdidCKf0JXjwo4tVf5M1/47bNQVtfWHh4Z4adeYNUCoOu++0U1tY3NreK26Wd3b39g/LhUcskmWa8yRKZ6E5ADZdC8SYKlLyTak7jQPJ2MLqd1dtPXBuRqEccp9yP6UCJSDCK1nqohuf9csWtuXORVfByqECuRr/81QsTlsVcIZPUmK7npuhPqEbBJJ+WepnhKWUjOuBdi4rG3PiT+apTcmadkESJtk8hmbu/JyY0NmYcB7Yzpjg0y7WZ+V+tm2F07U+ESjPkii0+ijJJMCGzu0koNGcoxxYo08LuStiQasrQplOyIXjLJ69C66LmWb6/rNRv8jiKcAKnUAUPrqAOd9CAJjAYwDO8wpsjnRfn3flYtBacfOYY/sj5/AGNPI1N</latexit><latexit sha1_base64="SZk5LnPonUPohVbP2eUGsVQzThc=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tFqJeSiKDHohePFe0HtKFsNpt26WYTdidCKf0JXjwo4tVf5M1/47bNQVtfWHh4Z4adeYNUCoOu++0U1tY3NreK26Wd3b39g/LhUcskmWa8yRKZ6E5ADZdC8SYKlLyTak7jQPJ2MLqd1dtPXBuRqEccp9yP6UCJSDCK1nqohuf9csWtuXORVfByqECuRr/81QsTlsVcIZPUmK7npuhPqEbBJJ+WepnhKWUjOuBdi4rG3PiT+apTcmadkESJtk8hmbu/JyY0NmYcB7Yzpjg0y7WZ+V+tm2F07U+ESjPkii0+ijJJMCGzu0koNGcoxxYo08LuStiQasrQplOyIXjLJ69C66LmWb6/rNRv8jiKcAKnUAUPrqAOd9CAJjAYwDO8wpsjnRfn3flYtBacfOYY/sj5/AGNPI1N</latexit><latexit sha1_base64="SZk5LnPonUPohVbP2eUGsVQzThc=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tFqJeSiKDHohePFe0HtKFsNpt26WYTdidCKf0JXjwo4tVf5M1/47bNQVtfWHh4Z4adeYNUCoOu++0U1tY3NreK26Wd3b39g/LhUcskmWa8yRKZ6E5ADZdC8SYKlLyTak7jQPJ2MLqd1dtPXBuRqEccp9yP6UCJSDCK1nqohuf9csWtuXORVfByqECuRr/81QsTlsVcIZPUmK7npuhPqEbBJJ+WepnhKWUjOuBdi4rG3PiT+apTcmadkESJtk8hmbu/JyY0NmYcB7Yzpjg0y7WZ+V+tm2F07U+ESjPkii0+ijJJMCGzu0koNGcoxxYo08LuStiQasrQplOyIXjLJ69C66LmWb6/rNRv8jiKcAKnUAUPrqAOd9CAJjAYwDO8wpsjnRfn3flYtBacfOYY/sj5/AGNPI1N</latexit><latexit sha1_base64="SZk5LnPonUPohVbP2eUGsVQzThc=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tFqJeSiKDHohePFe0HtKFsNpt26WYTdidCKf0JXjwo4tVf5M1/47bNQVtfWHh4Z4adeYNUCoOu++0U1tY3NreK26Wd3b39g/LhUcskmWa8yRKZ6E5ADZdC8SYKlLyTak7jQPJ2MLqd1dtPXBuRqEccp9yP6UCJSDCK1nqohuf9csWtuXORVfByqECuRr/81QsTlsVcIZPUmK7npuhPqEbBJJ+WepnhKWUjOuBdi4rG3PiT+apTcmadkESJtk8hmbu/JyY0NmYcB7Yzpjg0y7WZ+V+tm2F07U+ESjPkii0+ijJJMCGzu0koNGcoxxYo08LuStiQasrQplOyIXjLJ69C66LmWb6/rNRv8jiKcAKnUAUPrqAOd9CAJjAYwDO8wpsjnRfn3flYtBacfOYY/sj5/AGNPI1N</latexit>

Pf � k0, 1
<latexit sha1_base64="bbKapyHJbTA8G7tcEzkpDH2CH/U=">AAAB73icbZBNS8NAEIYnftb6VfXoZbGIHrQkIuix6MVjBfsBbSib7aZdutnE3YlQQv+EFw+KePXvePPfuG1z0NYXFh7emWFn3iCRwqDrfjtLyyura+uFjeLm1vbObmlvv2HiVDNeZ7GMdSughkuheB0FSt5KNKdRIHkzGN5O6s0nro2I1QOOEu5HtK9EKBhFa7Vq3fB8eHLmdUtlt+JORRbBy6EMuWrd0lenF7M04gqZpMa0PTdBP6MaBZN8XOykhieUDWmfty0qGnHjZ9N9x+TYOj0Sxto+hWTq/p7IaGTMKApsZ0RxYOZrE/O/WjvF8NrPhEpS5IrNPgpTSTAmk+NJT2jOUI4sUKaF3ZWwAdWUoY2oaEPw5k9ehMZFxbN8f1mu3uRxFOAQjuAUPLiCKtxBDerAQMIzvMKb8+i8OO/Ox6x1yclnDuCPnM8fjhiO+w==</latexit><latexit sha1_base64="bbKapyHJbTA8G7tcEzkpDH2CH/U=">AAAB73icbZBNS8NAEIYnftb6VfXoZbGIHrQkIuix6MVjBfsBbSib7aZdutnE3YlQQv+EFw+KePXvePPfuG1z0NYXFh7emWFn3iCRwqDrfjtLyyura+uFjeLm1vbObmlvv2HiVDNeZ7GMdSughkuheB0FSt5KNKdRIHkzGN5O6s0nro2I1QOOEu5HtK9EKBhFa7Vq3fB8eHLmdUtlt+JORRbBy6EMuWrd0lenF7M04gqZpMa0PTdBP6MaBZN8XOykhieUDWmfty0qGnHjZ9N9x+TYOj0Sxto+hWTq/p7IaGTMKApsZ0RxYOZrE/O/WjvF8NrPhEpS5IrNPgpTSTAmk+NJT2jOUI4sUKaF3ZWwAdWUoY2oaEPw5k9ehMZFxbN8f1mu3uRxFOAQjuAUPLiCKtxBDerAQMIzvMKb8+i8OO/Ox6x1yclnDuCPnM8fjhiO+w==</latexit><latexit sha1_base64="bbKapyHJbTA8G7tcEzkpDH2CH/U=">AAAB73icbZBNS8NAEIYnftb6VfXoZbGIHrQkIuix6MVjBfsBbSib7aZdutnE3YlQQv+EFw+KePXvePPfuG1z0NYXFh7emWFn3iCRwqDrfjtLyyura+uFjeLm1vbObmlvv2HiVDNeZ7GMdSughkuheB0FSt5KNKdRIHkzGN5O6s0nro2I1QOOEu5HtK9EKBhFa7Vq3fB8eHLmdUtlt+JORRbBy6EMuWrd0lenF7M04gqZpMa0PTdBP6MaBZN8XOykhieUDWmfty0qGnHjZ9N9x+TYOj0Sxto+hWTq/p7IaGTMKApsZ0RxYOZrE/O/WjvF8NrPhEpS5IrNPgpTSTAmk+NJT2jOUI4sUKaF3ZWwAdWUoY2oaEPw5k9ehMZFxbN8f1mu3uRxFOAQjuAUPLiCKtxBDerAQMIzvMKb8+i8OO/Ox6x1yclnDuCPnM8fjhiO+w==</latexit><latexit sha1_base64="bbKapyHJbTA8G7tcEzkpDH2CH/U=">AAAB73icbZBNS8NAEIYnftb6VfXoZbGIHrQkIuix6MVjBfsBbSib7aZdutnE3YlQQv+EFw+KePXvePPfuG1z0NYXFh7emWFn3iCRwqDrfjtLyyura+uFjeLm1vbObmlvv2HiVDNeZ7GMdSughkuheB0FSt5KNKdRIHkzGN5O6s0nro2I1QOOEu5HtK9EKBhFa7Vq3fB8eHLmdUtlt+JORRbBy6EMuWrd0lenF7M04gqZpMa0PTdBP6MaBZN8XOykhieUDWmfty0qGnHjZ9N9x+TYOj0Sxto+hWTq/p7IaGTMKApsZ0RxYOZrE/O/WjvF8NrPhEpS5IrNPgpTSTAmk+NJT2jOUI4sUKaF3ZWwAdWUoY2oaEPw5k9ehMZFxbN8f1mu3uRxFOAQjuAUPLiCKtxBDerAQMIzvMKb8+i8OO/Ox6x1yclnDuCPnM8fjhiO+w==</latexit>

Pi � k, 1
<latexit sha1_base64="AmzLQuH8idzpz8DUH8bp48f9vPI=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8KAlEUGPRS8eK1hbaEPZbCftks0m7G6EEvojvHhQxKu/x5v/xm2bg7a+sPDwzgw78wap4Nq47rdTWlldW98ob1a2tnd296r7B486yRTDFktEojoB1Si4xJbhRmAnVUjjQGA7iG6n9fYTKs0T+WDGKfoxHUoeckaNtdrNPj+Pzrx+tebW3ZnIMngF1KBQs1/96g0SlsUoDRNU667npsbPqTKcCZxUepnGlLKIDrFrUdIYtZ/P1p2QE+sMSJgo+6QhM/f3RE5jrcdxYDtjakZ6sTY1/6t1MxNe+zmXaWZQsvlHYSaIScj0djLgCpkRYwuUKW53JWxEFWXGJlSxIXiLJy/D40Xds3x/WWvcFHGU4QiO4RQ8uIIG3EETWsAggmd4hTcndV6cd+dj3lpyiplD+CPn8wcwqY7N</latexit><latexit sha1_base64="AmzLQuH8idzpz8DUH8bp48f9vPI=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8KAlEUGPRS8eK1hbaEPZbCftks0m7G6EEvojvHhQxKu/x5v/xm2bg7a+sPDwzgw78wap4Nq47rdTWlldW98ob1a2tnd296r7B486yRTDFktEojoB1Si4xJbhRmAnVUjjQGA7iG6n9fYTKs0T+WDGKfoxHUoeckaNtdrNPj+Pzrx+tebW3ZnIMngF1KBQs1/96g0SlsUoDRNU667npsbPqTKcCZxUepnGlLKIDrFrUdIYtZ/P1p2QE+sMSJgo+6QhM/f3RE5jrcdxYDtjakZ6sTY1/6t1MxNe+zmXaWZQsvlHYSaIScj0djLgCpkRYwuUKW53JWxEFWXGJlSxIXiLJy/D40Xds3x/WWvcFHGU4QiO4RQ8uIIG3EETWsAggmd4hTcndV6cd+dj3lpyiplD+CPn8wcwqY7N</latexit><latexit sha1_base64="AmzLQuH8idzpz8DUH8bp48f9vPI=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8KAlEUGPRS8eK1hbaEPZbCftks0m7G6EEvojvHhQxKu/x5v/xm2bg7a+sPDwzgw78wap4Nq47rdTWlldW98ob1a2tnd296r7B486yRTDFktEojoB1Si4xJbhRmAnVUjjQGA7iG6n9fYTKs0T+WDGKfoxHUoeckaNtdrNPj+Pzrx+tebW3ZnIMngF1KBQs1/96g0SlsUoDRNU667npsbPqTKcCZxUepnGlLKIDrFrUdIYtZ/P1p2QE+sMSJgo+6QhM/f3RE5jrcdxYDtjakZ6sTY1/6t1MxNe+zmXaWZQsvlHYSaIScj0djLgCpkRYwuUKW53JWxEFWXGJlSxIXiLJy/D40Xds3x/WWvcFHGU4QiO4RQ8uIIG3EETWsAggmd4hTcndV6cd+dj3lpyiplD+CPn8wcwqY7N</latexit><latexit sha1_base64="AmzLQuH8idzpz8DUH8bp48f9vPI=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8KAlEUGPRS8eK1hbaEPZbCftks0m7G6EEvojvHhQxKu/x5v/xm2bg7a+sPDwzgw78wap4Nq47rdTWlldW98ob1a2tnd296r7B486yRTDFktEojoB1Si4xJbhRmAnVUjjQGA7iG6n9fYTKs0T+WDGKfoxHUoeckaNtdrNPj+Pzrx+tebW3ZnIMngF1KBQs1/96g0SlsUoDRNU667npsbPqTKcCZxUepnGlLKIDrFrUdIYtZ/P1p2QE+sMSJgo+6QhM/f3RE5jrcdxYDtjakZ6sTY1/6t1MxNe+zmXaWZQsvlHYSaIScj0djLgCpkRYwuUKW53JWxEFWXGJlSxIXiLJy/D40Xds3x/WWvcFHGU4QiO4RQ8uIIG3EETWsAggmd4hTcndV6cd+dj3lpyiplD+CPn8wcwqY7N</latexit>

k0, 2
<latexit sha1_base64="7eBSiKX6QDSBpZF/VRQwHMp4JIw=">AAAB63icbZDNSgMxFIXv1L9a/6ou3QSL6ELKTBF0WXTjsoLTFtqhZNJMG5pkhiQjlKGv4MaFIm59IXe+jZl2Ftp6IPBx7r3k3hMmnGnjut9OaW19Y3OrvF3Z2d3bP6geHrV1nCpCfRLzWHVDrClnkvqGGU67iaJYhJx2wsldXu88UaVZLB/NNKGBwCPJIkawya3J+WVjUK25dXcutApeATUo1BpUv/rDmKSCSkM41rrnuYkJMqwMI5zOKv1U0wSTCR7RnkWJBdVBNt91hs6sM0RRrOyTBs3d3xMZFlpPRWg7BTZjvVzLzf9qvdREN0HGZJIaKsnioyjlyMQoPxwNmaLE8KkFTBSzuyIyxgoTY+Op2BC85ZNXod2oe5YfrmrN2yKOMpzAKVyAB9fQhHtogQ8ExvAMr/DmCOfFeXc+Fq0lp5g5hj9yPn8ADKaNkg==</latexit><latexit sha1_base64="7eBSiKX6QDSBpZF/VRQwHMp4JIw=">AAAB63icbZDNSgMxFIXv1L9a/6ou3QSL6ELKTBF0WXTjsoLTFtqhZNJMG5pkhiQjlKGv4MaFIm59IXe+jZl2Ftp6IPBx7r3k3hMmnGnjut9OaW19Y3OrvF3Z2d3bP6geHrV1nCpCfRLzWHVDrClnkvqGGU67iaJYhJx2wsldXu88UaVZLB/NNKGBwCPJIkawya3J+WVjUK25dXcutApeATUo1BpUv/rDmKSCSkM41rrnuYkJMqwMI5zOKv1U0wSTCR7RnkWJBdVBNt91hs6sM0RRrOyTBs3d3xMZFlpPRWg7BTZjvVzLzf9qvdREN0HGZJIaKsnioyjlyMQoPxwNmaLE8KkFTBSzuyIyxgoTY+Op2BC85ZNXod2oe5YfrmrN2yKOMpzAKVyAB9fQhHtogQ8ExvAMr/DmCOfFeXc+Fq0lp5g5hj9yPn8ADKaNkg==</latexit><latexit sha1_base64="7eBSiKX6QDSBpZF/VRQwHMp4JIw=">AAAB63icbZDNSgMxFIXv1L9a/6ou3QSL6ELKTBF0WXTjsoLTFtqhZNJMG5pkhiQjlKGv4MaFIm59IXe+jZl2Ftp6IPBx7r3k3hMmnGnjut9OaW19Y3OrvF3Z2d3bP6geHrV1nCpCfRLzWHVDrClnkvqGGU67iaJYhJx2wsldXu88UaVZLB/NNKGBwCPJIkawya3J+WVjUK25dXcutApeATUo1BpUv/rDmKSCSkM41rrnuYkJMqwMI5zOKv1U0wSTCR7RnkWJBdVBNt91hs6sM0RRrOyTBs3d3xMZFlpPRWg7BTZjvVzLzf9qvdREN0HGZJIaKsnioyjlyMQoPxwNmaLE8KkFTBSzuyIyxgoTY+Op2BC85ZNXod2oe5YfrmrN2yKOMpzAKVyAB9fQhHtogQ8ExvAMr/DmCOfFeXc+Fq0lp5g5hj9yPn8ADKaNkg==</latexit><latexit sha1_base64="7eBSiKX6QDSBpZF/VRQwHMp4JIw=">AAAB63icbZDNSgMxFIXv1L9a/6ou3QSL6ELKTBF0WXTjsoLTFtqhZNJMG5pkhiQjlKGv4MaFIm59IXe+jZl2Ftp6IPBx7r3k3hMmnGnjut9OaW19Y3OrvF3Z2d3bP6geHrV1nCpCfRLzWHVDrClnkvqGGU67iaJYhJx2wsldXu88UaVZLB/NNKGBwCPJIkawya3J+WVjUK25dXcutApeATUo1BpUv/rDmKSCSkM41rrnuYkJMqwMI5zOKv1U0wSTCR7RnkWJBdVBNt91hs6sM0RRrOyTBs3d3xMZFlpPRWg7BTZjvVzLzf9qvdREN0HGZJIaKsnioyjlyMQoPxwNmaLE8KkFTBSzuyIyxgoTY+Op2BC85ZNXod2oe5YfrmrN2yKOMpzAKVyAB9fQhHtogQ8ExvAMr/DmCOfFeXc+Fq0lp5g5hj9yPn8ADKaNkg==</latexit>

Wdf;µ1···µn
<latexit sha1_base64="1ClvM+0xmPd5kSVxyfLfycDn8B8=">AAACEnicbVDNS8MwHE39nPOr6tFLcAh6Ga0ICl6GXjxOcB+wlpKm6RaWpCVJhVH6N3jxX/HiQRGvnrz535huPejmg8DLe78fyXthyqjSjvNtLS2vrK6t1zbqm1vbO7v23n5XJZnEpIMTlsh+iBRhVJCOppqRfioJ4iEjvXB8U/q9ByIVTcS9nqTE52goaEwx0kYK7FOPIz3CiOW9IshzT3IYxcWVx7PAhR6OEq1geRFFYDecpjMFXCRuRRqgQjuwv7wowRknQmOGlBq4Tqr9HElNMSNF3csUSREeoyEZGCoQJ8rPp5EKeGyUCMaJNEdoOFV/b+SIKzXhoZksA6h5rxT/8waZji/9nIo000Tg2UNxxqBOYNkPjKgkWLOJIQhLav4K8QhJhLVpsW5KcOcjL5LuWdM1/O680bqu6qiBQ3AEToALLkAL3II26AAMHsEzeAVv1pP1Yr1bH7PRJavaOQB/YH3+AJ8zngs=</latexit><latexit sha1_base64="1ClvM+0xmPd5kSVxyfLfycDn8B8=">AAACEnicbVDNS8MwHE39nPOr6tFLcAh6Ga0ICl6GXjxOcB+wlpKm6RaWpCVJhVH6N3jxX/HiQRGvnrz535huPejmg8DLe78fyXthyqjSjvNtLS2vrK6t1zbqm1vbO7v23n5XJZnEpIMTlsh+iBRhVJCOppqRfioJ4iEjvXB8U/q9ByIVTcS9nqTE52goaEwx0kYK7FOPIz3CiOW9IshzT3IYxcWVx7PAhR6OEq1geRFFYDecpjMFXCRuRRqgQjuwv7wowRknQmOGlBq4Tqr9HElNMSNF3csUSREeoyEZGCoQJ8rPp5EKeGyUCMaJNEdoOFV/b+SIKzXhoZksA6h5rxT/8waZji/9nIo000Tg2UNxxqBOYNkPjKgkWLOJIQhLav4K8QhJhLVpsW5KcOcjL5LuWdM1/O680bqu6qiBQ3AEToALLkAL3II26AAMHsEzeAVv1pP1Yr1bH7PRJavaOQB/YH3+AJ8zngs=</latexit><latexit sha1_base64="1ClvM+0xmPd5kSVxyfLfycDn8B8=">AAACEnicbVDNS8MwHE39nPOr6tFLcAh6Ga0ICl6GXjxOcB+wlpKm6RaWpCVJhVH6N3jxX/HiQRGvnrz535huPejmg8DLe78fyXthyqjSjvNtLS2vrK6t1zbqm1vbO7v23n5XJZnEpIMTlsh+iBRhVJCOppqRfioJ4iEjvXB8U/q9ByIVTcS9nqTE52goaEwx0kYK7FOPIz3CiOW9IshzT3IYxcWVx7PAhR6OEq1geRFFYDecpjMFXCRuRRqgQjuwv7wowRknQmOGlBq4Tqr9HElNMSNF3csUSREeoyEZGCoQJ8rPp5EKeGyUCMaJNEdoOFV/b+SIKzXhoZksA6h5rxT/8waZji/9nIo000Tg2UNxxqBOYNkPjKgkWLOJIQhLav4K8QhJhLVpsW5KcOcjL5LuWdM1/O680bqu6qiBQ3AEToALLkAL3II26AAMHsEzeAVv1pP1Yr1bH7PRJavaOQB/YH3+AJ8zngs=</latexit><latexit sha1_base64="1ClvM+0xmPd5kSVxyfLfycDn8B8=">AAACEnicbVDNS8MwHE39nPOr6tFLcAh6Ga0ICl6GXjxOcB+wlpKm6RaWpCVJhVH6N3jxX/HiQRGvnrz535huPejmg8DLe78fyXthyqjSjvNtLS2vrK6t1zbqm1vbO7v23n5XJZnEpIMTlsh+iBRhVJCOppqRfioJ4iEjvXB8U/q9ByIVTcS9nqTE52goaEwx0kYK7FOPIz3CiOW9IshzT3IYxcWVx7PAhR6OEq1geRFFYDecpjMFXCRuRRqgQjuwv7wowRknQmOGlBq4Tqr9HElNMSNF3csUSREeoyEZGCoQJ8rPp5EKeGyUCMaJNEdoOFV/b+SIKzXhoZksA6h5rxT/8waZji/9nIo000Tg2UNxxqBOYNkPjKgkWLOJIQhLav4K8QhJhLVpsW5KcOcjL5LuWdM1/O680bqu6qiBQ3AEToALLkAL3II26AAMHsEzeAVv1pP1Yr1bH7PRJavaOQB/YH3+AJ8zngs=</latexit>

Wµ1···µn =
<latexit sha1_base64="O+VPcKNloVCQDCIgNWfLVymBfww=">AAACCnicbVDLSsNAFJ34rPUVdelmtAiuSiKCboSiG5cV7AOaECaTSTt0MhNmJkIJWbvxV9y4UMStX+DOv3HSZqGtBwbOnHMv994Tpowq7Tjf1tLyyuraem2jvrm1vbNr7+13lcgkJh0smJD9ECnCKCcdTTUj/VQSlISM9MLxTen3HohUVPB7PUmJn6AhpzHFSBspsI+8BOkRRizvFUHuJVngQg9HQitYfnhxFdgNp+lMAReJW5EGqNAO7C8vEjhLCNeYIaUGrpNqP0dSU8xIUfcyRVKEx2hIBoZylBDl59NTCnhilAjGQprHNZyqvztylCg1SUJTWS6u5r1S/M8bZDq+9HPK00wTjmeD4oxBLWCZC4yoJFiziSEIS2p2hXiEJMLapFc3IbjzJy+S7lnTNfzuvNG6ruKogUNwDE6BCy5AC9yCNugADB7BM3gFb9aT9WK9Wx+z0iWr6jkAf2B9/gBODpqg</latexit><latexit sha1_base64="O+VPcKNloVCQDCIgNWfLVymBfww=">AAACCnicbVDLSsNAFJ34rPUVdelmtAiuSiKCboSiG5cV7AOaECaTSTt0MhNmJkIJWbvxV9y4UMStX+DOv3HSZqGtBwbOnHMv994Tpowq7Tjf1tLyyuraem2jvrm1vbNr7+13lcgkJh0smJD9ECnCKCcdTTUj/VQSlISM9MLxTen3HohUVPB7PUmJn6AhpzHFSBspsI+8BOkRRizvFUHuJVngQg9HQitYfnhxFdgNp+lMAReJW5EGqNAO7C8vEjhLCNeYIaUGrpNqP0dSU8xIUfcyRVKEx2hIBoZylBDl59NTCnhilAjGQprHNZyqvztylCg1SUJTWS6u5r1S/M8bZDq+9HPK00wTjmeD4oxBLWCZC4yoJFiziSEIS2p2hXiEJMLapFc3IbjzJy+S7lnTNfzuvNG6ruKogUNwDE6BCy5AC9yCNugADB7BM3gFb9aT9WK9Wx+z0iWr6jkAf2B9/gBODpqg</latexit><latexit sha1_base64="O+VPcKNloVCQDCIgNWfLVymBfww=">AAACCnicbVDLSsNAFJ34rPUVdelmtAiuSiKCboSiG5cV7AOaECaTSTt0MhNmJkIJWbvxV9y4UMStX+DOv3HSZqGtBwbOnHMv994Tpowq7Tjf1tLyyuraem2jvrm1vbNr7+13lcgkJh0smJD9ECnCKCcdTTUj/VQSlISM9MLxTen3HohUVPB7PUmJn6AhpzHFSBspsI+8BOkRRizvFUHuJVngQg9HQitYfnhxFdgNp+lMAReJW5EGqNAO7C8vEjhLCNeYIaUGrpNqP0dSU8xIUfcyRVKEx2hIBoZylBDl59NTCnhilAjGQprHNZyqvztylCg1SUJTWS6u5r1S/M8bZDq+9HPK00wTjmeD4oxBLWCZC4yoJFiziSEIS2p2hXiEJMLapFc3IbjzJy+S7lnTNfzuvNG6ruKogUNwDE6BCy5AC9yCNugADB7BM3gFb9aT9WK9Wx+z0iWr6jkAf2B9/gBODpqg</latexit><latexit sha1_base64="O+VPcKNloVCQDCIgNWfLVymBfww=">AAACCnicbVDLSsNAFJ34rPUVdelmtAiuSiKCboSiG5cV7AOaECaTSTt0MhNmJkIJWbvxV9y4UMStX+DOv3HSZqGtBwbOnHMv994Tpowq7Tjf1tLyyuraem2jvrm1vbNr7+13lcgkJh0smJD9ECnCKCcdTTUj/VQSlISM9MLxTen3HohUVPB7PUmJn6AhpzHFSBspsI+8BOkRRizvFUHuJVngQg9HQitYfnhxFdgNp+lMAReJW5EGqNAO7C8vEjhLCNeYIaUGrpNqP0dSU8xIUfcyRVKEx2hIBoZylBDl59NTCnhilAjGQprHNZyqvztylCg1SUJTWS6u5r1S/M8bZDq+9HPK00wTjmeD4oxBLWCZC4yoJFiziSEIS2p2hXiEJMLapFc3IbjzJy+S7lnTNfzuvNG6ruKogUNwDE6BCy5AC9yCNugADB7BM3gFb9aT9WK9Wx+z0iWr6jkAf2B9/gBODpqg</latexit>
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(b)

(c)

(d)
<latexit sha1_base64="SZk5LnPonUPohVbP2eUGsVQzThc=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tFqJeSiKDHohePFe0HtKFsNpt26WYTdidCKf0JXjwo4tVf5M1/47bNQVtfWHh4Z4adeYNUCoOu++0U1tY3NreK26Wd3b39g/LhUcskmWa8yRKZ6E5ADZdC8SYKlLyTak7jQPJ2MLqd1dtPXBuRqEccp9yP6UCJSDCK1nqohuf9csWtuXORVfByqECuRr/81QsTlsVcIZPUmK7npuhPqEbBJJ+WepnhKWUjOuBdi4rG3PiT+apTcmadkESJtk8hmbu/JyY0NmYcB7Yzpjg0y7WZ+V+tm2F07U+ESjPkii0+ijJJMCGzu0koNGcoxxYo08LuStiQasrQplOyIXjLJ69C66LmWb6/rNRv8jiKcAKnUAUPrqAOd9CAJjAYwDO8wpsjnRfn3flYtBacfOYY/sj5/AGNPI1N</latexit><latexit sha1_base64="SZk5LnPonUPohVbP2eUGsVQzThc=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tFqJeSiKDHohePFe0HtKFsNpt26WYTdidCKf0JXjwo4tVf5M1/47bNQVtfWHh4Z4adeYNUCoOu++0U1tY3NreK26Wd3b39g/LhUcskmWa8yRKZ6E5ADZdC8SYKlLyTak7jQPJ2MLqd1dtPXBuRqEccp9yP6UCJSDCK1nqohuf9csWtuXORVfByqECuRr/81QsTlsVcIZPUmK7npuhPqEbBJJ+WepnhKWUjOuBdi4rG3PiT+apTcmadkESJtk8hmbu/JyY0NmYcB7Yzpjg0y7WZ+V+tm2F07U+ESjPkii0+ijJJMCGzu0koNGcoxxYo08LuStiQasrQplOyIXjLJ69C66LmWb6/rNRv8jiKcAKnUAUPrqAOd9CAJjAYwDO8wpsjnRfn3flYtBacfOYY/sj5/AGNPI1N</latexit><latexit sha1_base64="SZk5LnPonUPohVbP2eUGsVQzThc=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tFqJeSiKDHohePFe0HtKFsNpt26WYTdidCKf0JXjwo4tVf5M1/47bNQVtfWHh4Z4adeYNUCoOu++0U1tY3NreK26Wd3b39g/LhUcskmWa8yRKZ6E5ADZdC8SYKlLyTak7jQPJ2MLqd1dtPXBuRqEccp9yP6UCJSDCK1nqohuf9csWtuXORVfByqECuRr/81QsTlsVcIZPUmK7npuhPqEbBJJ+WepnhKWUjOuBdi4rG3PiT+apTcmadkESJtk8hmbu/JyY0NmYcB7Yzpjg0y7WZ+V+tm2F07U+ESjPkii0+ijJJMCGzu0koNGcoxxYo08LuStiQasrQplOyIXjLJ69C66LmWb6/rNRv8jiKcAKnUAUPrqAOd9CAJjAYwDO8wpsjnRfn3flYtBacfOYY/sj5/AGNPI1N</latexit><latexit sha1_base64="SZk5LnPonUPohVbP2eUGsVQzThc=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tFqJeSiKDHohePFe0HtKFsNpt26WYTdidCKf0JXjwo4tVf5M1/47bNQVtfWHh4Z4adeYNUCoOu++0U1tY3NreK26Wd3b39g/LhUcskmWa8yRKZ6E5ADZdC8SYKlLyTak7jQPJ2MLqd1dtPXBuRqEccp9yP6UCJSDCK1nqohuf9csWtuXORVfByqECuRr/81QsTlsVcIZPUmK7npuhPqEbBJJ+WepnhKWUjOuBdi4rG3PiT+apTcmadkESJtk8hmbu/JyY0NmYcB7Yzpjg0y7WZ+V+tm2F07U+ESjPkii0+ijJJMCGzu0koNGcoxxYo08LuStiQasrQplOyIXjLJ69C66LmWb6/rNRv8jiKcAKnUAUPrqAOd9CAJjAYwDO8wpsjnRfn3flYtBacfOYY/sj5/AGNPI1N</latexit>

Pf � k0, 1
<latexit sha1_base64="bbKapyHJbTA8G7tcEzkpDH2CH/U=">AAAB73icbZBNS8NAEIYnftb6VfXoZbGIHrQkIuix6MVjBfsBbSib7aZdutnE3YlQQv+EFw+KePXvePPfuG1z0NYXFh7emWFn3iCRwqDrfjtLyyura+uFjeLm1vbObmlvv2HiVDNeZ7GMdSughkuheB0FSt5KNKdRIHkzGN5O6s0nro2I1QOOEu5HtK9EKBhFa7Vq3fB8eHLmdUtlt+JORRbBy6EMuWrd0lenF7M04gqZpMa0PTdBP6MaBZN8XOykhieUDWmfty0qGnHjZ9N9x+TYOj0Sxto+hWTq/p7IaGTMKApsZ0RxYOZrE/O/WjvF8NrPhEpS5IrNPgpTSTAmk+NJT2jOUI4sUKaF3ZWwAdWUoY2oaEPw5k9ehMZFxbN8f1mu3uRxFOAQjuAUPLiCKtxBDerAQMIzvMKb8+i8OO/Ox6x1yclnDuCPnM8fjhiO+w==</latexit><latexit sha1_base64="bbKapyHJbTA8G7tcEzkpDH2CH/U=">AAAB73icbZBNS8NAEIYnftb6VfXoZbGIHrQkIuix6MVjBfsBbSib7aZdutnE3YlQQv+EFw+KePXvePPfuG1z0NYXFh7emWFn3iCRwqDrfjtLyyura+uFjeLm1vbObmlvv2HiVDNeZ7GMdSughkuheB0FSt5KNKdRIHkzGN5O6s0nro2I1QOOEu5HtK9EKBhFa7Vq3fB8eHLmdUtlt+JORRbBy6EMuWrd0lenF7M04gqZpMa0PTdBP6MaBZN8XOykhieUDWmfty0qGnHjZ9N9x+TYOj0Sxto+hWTq/p7IaGTMKApsZ0RxYOZrE/O/WjvF8NrPhEpS5IrNPgpTSTAmk+NJT2jOUI4sUKaF3ZWwAdWUoY2oaEPw5k9ehMZFxbN8f1mu3uRxFOAQjuAUPLiCKtxBDerAQMIzvMKb8+i8OO/Ox6x1yclnDuCPnM8fjhiO+w==</latexit><latexit sha1_base64="bbKapyHJbTA8G7tcEzkpDH2CH/U=">AAAB73icbZBNS8NAEIYnftb6VfXoZbGIHrQkIuix6MVjBfsBbSib7aZdutnE3YlQQv+EFw+KePXvePPfuG1z0NYXFh7emWFn3iCRwqDrfjtLyyura+uFjeLm1vbObmlvv2HiVDNeZ7GMdSughkuheB0FSt5KNKdRIHkzGN5O6s0nro2I1QOOEu5HtK9EKBhFa7Vq3fB8eHLmdUtlt+JORRbBy6EMuWrd0lenF7M04gqZpMa0PTdBP6MaBZN8XOykhieUDWmfty0qGnHjZ9N9x+TYOj0Sxto+hWTq/p7IaGTMKApsZ0RxYOZrE/O/WjvF8NrPhEpS5IrNPgpTSTAmk+NJT2jOUI4sUKaF3ZWwAdWUoY2oaEPw5k9ehMZFxbN8f1mu3uRxFOAQjuAUPLiCKtxBDerAQMIzvMKb8+i8OO/Ox6x1yclnDuCPnM8fjhiO+w==</latexit><latexit sha1_base64="bbKapyHJbTA8G7tcEzkpDH2CH/U=">AAAB73icbZBNS8NAEIYnftb6VfXoZbGIHrQkIuix6MVjBfsBbSib7aZdutnE3YlQQv+EFw+KePXvePPfuG1z0NYXFh7emWFn3iCRwqDrfjtLyyura+uFjeLm1vbObmlvv2HiVDNeZ7GMdSughkuheB0FSt5KNKdRIHkzGN5O6s0nro2I1QOOEu5HtK9EKBhFa7Vq3fB8eHLmdUtlt+JORRbBy6EMuWrd0lenF7M04gqZpMa0PTdBP6MaBZN8XOykhieUDWmfty0qGnHjZ9N9x+TYOj0Sxto+hWTq/p7IaGTMKApsZ0RxYOZrE/O/WjvF8NrPhEpS5IrNPgpTSTAmk+NJT2jOUI4sUKaF3ZWwAdWUoY2oaEPw5k9ehMZFxbN8f1mu3uRxFOAQjuAUPLiCKtxBDerAQMIzvMKb8+i8OO/Ox6x1yclnDuCPnM8fjhiO+w==</latexit>

Pi � k, 1
<latexit sha1_base64="AmzLQuH8idzpz8DUH8bp48f9vPI=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8KAlEUGPRS8eK1hbaEPZbCftks0m7G6EEvojvHhQxKu/x5v/xm2bg7a+sPDwzgw78wap4Nq47rdTWlldW98ob1a2tnd296r7B486yRTDFktEojoB1Si4xJbhRmAnVUjjQGA7iG6n9fYTKs0T+WDGKfoxHUoeckaNtdrNPj+Pzrx+tebW3ZnIMngF1KBQs1/96g0SlsUoDRNU667npsbPqTKcCZxUepnGlLKIDrFrUdIYtZ/P1p2QE+sMSJgo+6QhM/f3RE5jrcdxYDtjakZ6sTY1/6t1MxNe+zmXaWZQsvlHYSaIScj0djLgCpkRYwuUKW53JWxEFWXGJlSxIXiLJy/D40Xds3x/WWvcFHGU4QiO4RQ8uIIG3EETWsAggmd4hTcndV6cd+dj3lpyiplD+CPn8wcwqY7N</latexit><latexit sha1_base64="AmzLQuH8idzpz8DUH8bp48f9vPI=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8KAlEUGPRS8eK1hbaEPZbCftks0m7G6EEvojvHhQxKu/x5v/xm2bg7a+sPDwzgw78wap4Nq47rdTWlldW98ob1a2tnd296r7B486yRTDFktEojoB1Si4xJbhRmAnVUjjQGA7iG6n9fYTKs0T+WDGKfoxHUoeckaNtdrNPj+Pzrx+tebW3ZnIMngF1KBQs1/96g0SlsUoDRNU667npsbPqTKcCZxUepnGlLKIDrFrUdIYtZ/P1p2QE+sMSJgo+6QhM/f3RE5jrcdxYDtjakZ6sTY1/6t1MxNe+zmXaWZQsvlHYSaIScj0djLgCpkRYwuUKW53JWxEFWXGJlSxIXiLJy/D40Xds3x/WWvcFHGU4QiO4RQ8uIIG3EETWsAggmd4hTcndV6cd+dj3lpyiplD+CPn8wcwqY7N</latexit><latexit sha1_base64="AmzLQuH8idzpz8DUH8bp48f9vPI=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8KAlEUGPRS8eK1hbaEPZbCftks0m7G6EEvojvHhQxKu/x5v/xm2bg7a+sPDwzgw78wap4Nq47rdTWlldW98ob1a2tnd296r7B486yRTDFktEojoB1Si4xJbhRmAnVUjjQGA7iG6n9fYTKs0T+WDGKfoxHUoeckaNtdrNPj+Pzrx+tebW3ZnIMngF1KBQs1/96g0SlsUoDRNU667npsbPqTKcCZxUepnGlLKIDrFrUdIYtZ/P1p2QE+sMSJgo+6QhM/f3RE5jrcdxYDtjakZ6sTY1/6t1MxNe+zmXaWZQsvlHYSaIScj0djLgCpkRYwuUKW53JWxEFWXGJlSxIXiLJy/D40Xds3x/WWvcFHGU4QiO4RQ8uIIG3EETWsAggmd4hTcndV6cd+dj3lpyiplD+CPn8wcwqY7N</latexit><latexit sha1_base64="AmzLQuH8idzpz8DUH8bp48f9vPI=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8KAlEUGPRS8eK1hbaEPZbCftks0m7G6EEvojvHhQxKu/x5v/xm2bg7a+sPDwzgw78wap4Nq47rdTWlldW98ob1a2tnd296r7B486yRTDFktEojoB1Si4xJbhRmAnVUjjQGA7iG6n9fYTKs0T+WDGKfoxHUoeckaNtdrNPj+Pzrx+tebW3ZnIMngF1KBQs1/96g0SlsUoDRNU667npsbPqTKcCZxUepnGlLKIDrFrUdIYtZ/P1p2QE+sMSJgo+6QhM/f3RE5jrcdxYDtjakZ6sTY1/6t1MxNe+zmXaWZQsvlHYSaIScj0djLgCpkRYwuUKW53JWxEFWXGJlSxIXiLJy/D40Xds3x/WWvcFHGU4QiO4RQ8uIIG3EETWsAggmd4hTcndV6cd+dj3lpyiplD+CPn8wcwqY7N</latexit>

k0, 2
<latexit sha1_base64="7eBSiKX6QDSBpZF/VRQwHMp4JIw=">AAAB63icbZDNSgMxFIXv1L9a/6ou3QSL6ELKTBF0WXTjsoLTFtqhZNJMG5pkhiQjlKGv4MaFIm59IXe+jZl2Ftp6IPBx7r3k3hMmnGnjut9OaW19Y3OrvF3Z2d3bP6geHrV1nCpCfRLzWHVDrClnkvqGGU67iaJYhJx2wsldXu88UaVZLB/NNKGBwCPJIkawya3J+WVjUK25dXcutApeATUo1BpUv/rDmKSCSkM41rrnuYkJMqwMI5zOKv1U0wSTCR7RnkWJBdVBNt91hs6sM0RRrOyTBs3d3xMZFlpPRWg7BTZjvVzLzf9qvdREN0HGZJIaKsnioyjlyMQoPxwNmaLE8KkFTBSzuyIyxgoTY+Op2BC85ZNXod2oe5YfrmrN2yKOMpzAKVyAB9fQhHtogQ8ExvAMr/DmCOfFeXc+Fq0lp5g5hj9yPn8ADKaNkg==</latexit><latexit sha1_base64="7eBSiKX6QDSBpZF/VRQwHMp4JIw=">AAAB63icbZDNSgMxFIXv1L9a/6ou3QSL6ELKTBF0WXTjsoLTFtqhZNJMG5pkhiQjlKGv4MaFIm59IXe+jZl2Ftp6IPBx7r3k3hMmnGnjut9OaW19Y3OrvF3Z2d3bP6geHrV1nCpCfRLzWHVDrClnkvqGGU67iaJYhJx2wsldXu88UaVZLB/NNKGBwCPJIkawya3J+WVjUK25dXcutApeATUo1BpUv/rDmKSCSkM41rrnuYkJMqwMI5zOKv1U0wSTCR7RnkWJBdVBNt91hs6sM0RRrOyTBs3d3xMZFlpPRWg7BTZjvVzLzf9qvdREN0HGZJIaKsnioyjlyMQoPxwNmaLE8KkFTBSzuyIyxgoTY+Op2BC85ZNXod2oe5YfrmrN2yKOMpzAKVyAB9fQhHtogQ8ExvAMr/DmCOfFeXc+Fq0lp5g5hj9yPn8ADKaNkg==</latexit><latexit sha1_base64="7eBSiKX6QDSBpZF/VRQwHMp4JIw=">AAAB63icbZDNSgMxFIXv1L9a/6ou3QSL6ELKTBF0WXTjsoLTFtqhZNJMG5pkhiQjlKGv4MaFIm59IXe+jZl2Ftp6IPBx7r3k3hMmnGnjut9OaW19Y3OrvF3Z2d3bP6geHrV1nCpCfRLzWHVDrClnkvqGGU67iaJYhJx2wsldXu88UaVZLB/NNKGBwCPJIkawya3J+WVjUK25dXcutApeATUo1BpUv/rDmKSCSkM41rrnuYkJMqwMI5zOKv1U0wSTCR7RnkWJBdVBNt91hs6sM0RRrOyTBs3d3xMZFlpPRWg7BTZjvVzLzf9qvdREN0HGZJIaKsnioyjlyMQoPxwNmaLE8KkFTBSzuyIyxgoTY+Op2BC85ZNXod2oe5YfrmrN2yKOMpzAKVyAB9fQhHtogQ8ExvAMr/DmCOfFeXc+Fq0lp5g5hj9yPn8ADKaNkg==</latexit><latexit sha1_base64="7eBSiKX6QDSBpZF/VRQwHMp4JIw=">AAAB63icbZDNSgMxFIXv1L9a/6ou3QSL6ELKTBF0WXTjsoLTFtqhZNJMG5pkhiQjlKGv4MaFIm59IXe+jZl2Ftp6IPBx7r3k3hMmnGnjut9OaW19Y3OrvF3Z2d3bP6geHrV1nCpCfRLzWHVDrClnkvqGGU67iaJYhJx2wsldXu88UaVZLB/NNKGBwCPJIkawya3J+WVjUK25dXcutApeATUo1BpUv/rDmKSCSkM41rrnuYkJMqwMI5zOKv1U0wSTCR7RnkWJBdVBNt91hs6sM0RRrOyTBs3d3xMZFlpPRWg7BTZjvVzLzf9qvdREN0HGZJIaKsnioyjlyMQoPxwNmaLE8KkFTBSzuyIyxgoTY+Op2BC85ZNXod2oe5YfrmrN2yKOMpzAKVyAB9fQhHtogQ8ExvAMr/DmCOfFeXc+Fq0lp5g5hj9yPn8ADKaNkg==</latexit>

Wdf;µ1···µn
<latexit sha1_base64="1ClvM+0xmPd5kSVxyfLfycDn8B8=">AAACEnicbVDNS8MwHE39nPOr6tFLcAh6Ga0ICl6GXjxOcB+wlpKm6RaWpCVJhVH6N3jxX/HiQRGvnrz535huPejmg8DLe78fyXthyqjSjvNtLS2vrK6t1zbqm1vbO7v23n5XJZnEpIMTlsh+iBRhVJCOppqRfioJ4iEjvXB8U/q9ByIVTcS9nqTE52goaEwx0kYK7FOPIz3CiOW9IshzT3IYxcWVx7PAhR6OEq1geRFFYDecpjMFXCRuRRqgQjuwv7wowRknQmOGlBq4Tqr9HElNMSNF3csUSREeoyEZGCoQJ8rPp5EKeGyUCMaJNEdoOFV/b+SIKzXhoZksA6h5rxT/8waZji/9nIo000Tg2UNxxqBOYNkPjKgkWLOJIQhLav4K8QhJhLVpsW5KcOcjL5LuWdM1/O680bqu6qiBQ3AEToALLkAL3II26AAMHsEzeAVv1pP1Yr1bH7PRJavaOQB/YH3+AJ8zngs=</latexit><latexit sha1_base64="1ClvM+0xmPd5kSVxyfLfycDn8B8=">AAACEnicbVDNS8MwHE39nPOr6tFLcAh6Ga0ICl6GXjxOcB+wlpKm6RaWpCVJhVH6N3jxX/HiQRGvnrz535huPejmg8DLe78fyXthyqjSjvNtLS2vrK6t1zbqm1vbO7v23n5XJZnEpIMTlsh+iBRhVJCOppqRfioJ4iEjvXB8U/q9ByIVTcS9nqTE52goaEwx0kYK7FOPIz3CiOW9IshzT3IYxcWVx7PAhR6OEq1geRFFYDecpjMFXCRuRRqgQjuwv7wowRknQmOGlBq4Tqr9HElNMSNF3csUSREeoyEZGCoQJ8rPp5EKeGyUCMaJNEdoOFV/b+SIKzXhoZksA6h5rxT/8waZji/9nIo000Tg2UNxxqBOYNkPjKgkWLOJIQhLav4K8QhJhLVpsW5KcOcjL5LuWdM1/O680bqu6qiBQ3AEToALLkAL3II26AAMHsEzeAVv1pP1Yr1bH7PRJavaOQB/YH3+AJ8zngs=</latexit><latexit sha1_base64="1ClvM+0xmPd5kSVxyfLfycDn8B8=">AAACEnicbVDNS8MwHE39nPOr6tFLcAh6Ga0ICl6GXjxOcB+wlpKm6RaWpCVJhVH6N3jxX/HiQRGvnrz535huPejmg8DLe78fyXthyqjSjvNtLS2vrK6t1zbqm1vbO7v23n5XJZnEpIMTlsh+iBRhVJCOppqRfioJ4iEjvXB8U/q9ByIVTcS9nqTE52goaEwx0kYK7FOPIz3CiOW9IshzT3IYxcWVx7PAhR6OEq1geRFFYDecpjMFXCRuRRqgQjuwv7wowRknQmOGlBq4Tqr9HElNMSNF3csUSREeoyEZGCoQJ8rPp5EKeGyUCMaJNEdoOFV/b+SIKzXhoZksA6h5rxT/8waZji/9nIo000Tg2UNxxqBOYNkPjKgkWLOJIQhLav4K8QhJhLVpsW5KcOcjL5LuWdM1/O680bqu6qiBQ3AEToALLkAL3II26AAMHsEzeAVv1pP1Yr1bH7PRJavaOQB/YH3+AJ8zngs=</latexit><latexit sha1_base64="1ClvM+0xmPd5kSVxyfLfycDn8B8=">AAACEnicbVDNS8MwHE39nPOr6tFLcAh6Ga0ICl6GXjxOcB+wlpKm6RaWpCVJhVH6N3jxX/HiQRGvnrz535huPejmg8DLe78fyXthyqjSjvNtLS2vrK6t1zbqm1vbO7v23n5XJZnEpIMTlsh+iBRhVJCOppqRfioJ4iEjvXB8U/q9ByIVTcS9nqTE52goaEwx0kYK7FOPIz3CiOW9IshzT3IYxcWVx7PAhR6OEq1geRFFYDecpjMFXCRuRRqgQjuwv7wowRknQmOGlBq4Tqr9HElNMSNF3csUSREeoyEZGCoQJ8rPp5EKeGyUCMaJNEdoOFV/b+SIKzXhoZksA6h5rxT/8waZji/9nIo000Tg2UNxxqBOYNkPjKgkWLOJIQhLav4K8QhJhLVpsW5KcOcjL5LuWdM1/O680bqu6qiBQ3AEToALLkAL3II26AAMHsEzeAVv1pP1Yr1bH7PRJavaOQB/YH3+AJ8zngs=</latexit>

Wµ1···µn =
<latexit sha1_base64="O+VPcKNloVCQDCIgNWfLVymBfww=">AAACCnicbVDLSsNAFJ34rPUVdelmtAiuSiKCboSiG5cV7AOaECaTSTt0MhNmJkIJWbvxV9y4UMStX+DOv3HSZqGtBwbOnHMv994Tpowq7Tjf1tLyyuraem2jvrm1vbNr7+13lcgkJh0smJD9ECnCKCcdTTUj/VQSlISM9MLxTen3HohUVPB7PUmJn6AhpzHFSBspsI+8BOkRRizvFUHuJVngQg9HQitYfnhxFdgNp+lMAReJW5EGqNAO7C8vEjhLCNeYIaUGrpNqP0dSU8xIUfcyRVKEx2hIBoZylBDl59NTCnhilAjGQprHNZyqvztylCg1SUJTWS6u5r1S/M8bZDq+9HPK00wTjmeD4oxBLWCZC4yoJFiziSEIS2p2hXiEJMLapFc3IbjzJy+S7lnTNfzuvNG6ruKogUNwDE6BCy5AC9yCNugADB7BM3gFb9aT9WK9Wx+z0iWr6jkAf2B9/gBODpqg</latexit><latexit sha1_base64="O+VPcKNloVCQDCIgNWfLVymBfww=">AAACCnicbVDLSsNAFJ34rPUVdelmtAiuSiKCboSiG5cV7AOaECaTSTt0MhNmJkIJWbvxV9y4UMStX+DOv3HSZqGtBwbOnHMv994Tpowq7Tjf1tLyyuraem2jvrm1vbNr7+13lcgkJh0smJD9ECnCKCcdTTUj/VQSlISM9MLxTen3HohUVPB7PUmJn6AhpzHFSBspsI+8BOkRRizvFUHuJVngQg9HQitYfnhxFdgNp+lMAReJW5EGqNAO7C8vEjhLCNeYIaUGrpNqP0dSU8xIUfcyRVKEx2hIBoZylBDl59NTCnhilAjGQprHNZyqvztylCg1SUJTWS6u5r1S/M8bZDq+9HPK00wTjmeD4oxBLWCZC4yoJFiziSEIS2p2hXiEJMLapFc3IbjzJy+S7lnTNfzuvNG6ruKogUNwDE6BCy5AC9yCNugADB7BM3gFb9aT9WK9Wx+z0iWr6jkAf2B9/gBODpqg</latexit><latexit sha1_base64="O+VPcKNloVCQDCIgNWfLVymBfww=">AAACCnicbVDLSsNAFJ34rPUVdelmtAiuSiKCboSiG5cV7AOaECaTSTt0MhNmJkIJWbvxV9y4UMStX+DOv3HSZqGtBwbOnHMv994Tpowq7Tjf1tLyyuraem2jvrm1vbNr7+13lcgkJh0smJD9ECnCKCcdTTUj/VQSlISM9MLxTen3HohUVPB7PUmJn6AhpzHFSBspsI+8BOkRRizvFUHuJVngQg9HQitYfnhxFdgNp+lMAReJW5EGqNAO7C8vEjhLCNeYIaUGrpNqP0dSU8xIUfcyRVKEx2hIBoZylBDl59NTCnhilAjGQprHNZyqvztylCg1SUJTWS6u5r1S/M8bZDq+9HPK00wTjmeD4oxBLWCZC4yoJFiziSEIS2p2hXiEJMLapFc3IbjzJy+S7lnTNfzuvNG6ruKogUNwDE6BCy5AC9yCNugADB7BM3gFb9aT9WK9Wx+z0iWr6jkAf2B9/gBODpqg</latexit><latexit sha1_base64="O+VPcKNloVCQDCIgNWfLVymBfww=">AAACCnicbVDLSsNAFJ34rPUVdelmtAiuSiKCboSiG5cV7AOaECaTSTt0MhNmJkIJWbvxV9y4UMStX+DOv3HSZqGtBwbOnHMv994Tpowq7Tjf1tLyyuraem2jvrm1vbNr7+13lcgkJh0smJD9ECnCKCcdTTUj/VQSlISM9MLxTen3HohUVPB7PUmJn6AhpzHFSBspsI+8BOkRRizvFUHuJVngQg9HQitYfnhxFdgNp+lMAReJW5EGqNAO7C8vEjhLCNeYIaUGrpNqP0dSU8xIUfcyRVKEx2hIBoZylBDl59NTCnhilAjGQprHNZyqvztylCg1SUJTWS6u5r1S/M8bZDq+9HPK00wTjmeD4oxBLWCZC4yoJFiziSEIS2p2hXiEJMLapFc3IbjzJy+S7lnTNfzuvNG6ruKogUNwDE6BCy5AC9yCNugADB7BM3gFb9aT9WK9Wx+z0iWr6jkAf2B9/gBODpqg</latexit>
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G-function when Pi = Pf (one pole)

scalar 1-particle FF
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Gµ1···µn(Pf , Pi, L) = V �

k, 2
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+
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=
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(b)

(c)

(d)
<latexit sha1_base64="SZk5LnPonUPohVbP2eUGsVQzThc=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tFqJeSiKDHohePFe0HtKFsNpt26WYTdidCKf0JXjwo4tVf5M1/47bNQVtfWHh4Z4adeYNUCoOu++0U1tY3NreK26Wd3b39g/LhUcskmWa8yRKZ6E5ADZdC8SYKlLyTak7jQPJ2MLqd1dtPXBuRqEccp9yP6UCJSDCK1nqohuf9csWtuXORVfByqECuRr/81QsTlsVcIZPUmK7npuhPqEbBJJ+WepnhKWUjOuBdi4rG3PiT+apTcmadkESJtk8hmbu/JyY0NmYcB7Yzpjg0y7WZ+V+tm2F07U+ESjPkii0+ijJJMCGzu0koNGcoxxYo08LuStiQasrQplOyIXjLJ69C66LmWb6/rNRv8jiKcAKnUAUPrqAOd9CAJjAYwDO8wpsjnRfn3flYtBacfOYY/sj5/AGNPI1N</latexit><latexit sha1_base64="SZk5LnPonUPohVbP2eUGsVQzThc=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tFqJeSiKDHohePFe0HtKFsNpt26WYTdidCKf0JXjwo4tVf5M1/47bNQVtfWHh4Z4adeYNUCoOu++0U1tY3NreK26Wd3b39g/LhUcskmWa8yRKZ6E5ADZdC8SYKlLyTak7jQPJ2MLqd1dtPXBuRqEccp9yP6UCJSDCK1nqohuf9csWtuXORVfByqECuRr/81QsTlsVcIZPUmK7npuhPqEbBJJ+WepnhKWUjOuBdi4rG3PiT+apTcmadkESJtk8hmbu/JyY0NmYcB7Yzpjg0y7WZ+V+tm2F07U+ESjPkii0+ijJJMCGzu0koNGcoxxYo08LuStiQasrQplOyIXjLJ69C66LmWb6/rNRv8jiKcAKnUAUPrqAOd9CAJjAYwDO8wpsjnRfn3flYtBacfOYY/sj5/AGNPI1N</latexit><latexit sha1_base64="SZk5LnPonUPohVbP2eUGsVQzThc=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tFqJeSiKDHohePFe0HtKFsNpt26WYTdidCKf0JXjwo4tVf5M1/47bNQVtfWHh4Z4adeYNUCoOu++0U1tY3NreK26Wd3b39g/LhUcskmWa8yRKZ6E5ADZdC8SYKlLyTak7jQPJ2MLqd1dtPXBuRqEccp9yP6UCJSDCK1nqohuf9csWtuXORVfByqECuRr/81QsTlsVcIZPUmK7npuhPqEbBJJ+WepnhKWUjOuBdi4rG3PiT+apTcmadkESJtk8hmbu/JyY0NmYcB7Yzpjg0y7WZ+V+tm2F07U+ESjPkii0+ijJJMCGzu0koNGcoxxYo08LuStiQasrQplOyIXjLJ69C66LmWb6/rNRv8jiKcAKnUAUPrqAOd9CAJjAYwDO8wpsjnRfn3flYtBacfOYY/sj5/AGNPI1N</latexit><latexit sha1_base64="SZk5LnPonUPohVbP2eUGsVQzThc=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tFqJeSiKDHohePFe0HtKFsNpt26WYTdidCKf0JXjwo4tVf5M1/47bNQVtfWHh4Z4adeYNUCoOu++0U1tY3NreK26Wd3b39g/LhUcskmWa8yRKZ6E5ADZdC8SYKlLyTak7jQPJ2MLqd1dtPXBuRqEccp9yP6UCJSDCK1nqohuf9csWtuXORVfByqECuRr/81QsTlsVcIZPUmK7npuhPqEbBJJ+WepnhKWUjOuBdi4rG3PiT+apTcmadkESJtk8hmbu/JyY0NmYcB7Yzpjg0y7WZ+V+tm2F07U+ESjPkii0+ijJJMCGzu0koNGcoxxYo08LuStiQasrQplOyIXjLJ69C66LmWb6/rNRv8jiKcAKnUAUPrqAOd9CAJjAYwDO8wpsjnRfn3flYtBacfOYY/sj5/AGNPI1N</latexit>

Pf � k0, 1
<latexit sha1_base64="bbKapyHJbTA8G7tcEzkpDH2CH/U=">AAAB73icbZBNS8NAEIYnftb6VfXoZbGIHrQkIuix6MVjBfsBbSib7aZdutnE3YlQQv+EFw+KePXvePPfuG1z0NYXFh7emWFn3iCRwqDrfjtLyyura+uFjeLm1vbObmlvv2HiVDNeZ7GMdSughkuheB0FSt5KNKdRIHkzGN5O6s0nro2I1QOOEu5HtK9EKBhFa7Vq3fB8eHLmdUtlt+JORRbBy6EMuWrd0lenF7M04gqZpMa0PTdBP6MaBZN8XOykhieUDWmfty0qGnHjZ9N9x+TYOj0Sxto+hWTq/p7IaGTMKApsZ0RxYOZrE/O/WjvF8NrPhEpS5IrNPgpTSTAmk+NJT2jOUI4sUKaF3ZWwAdWUoY2oaEPw5k9ehMZFxbN8f1mu3uRxFOAQjuAUPLiCKtxBDerAQMIzvMKb8+i8OO/Ox6x1yclnDuCPnM8fjhiO+w==</latexit><latexit sha1_base64="bbKapyHJbTA8G7tcEzkpDH2CH/U=">AAAB73icbZBNS8NAEIYnftb6VfXoZbGIHrQkIuix6MVjBfsBbSib7aZdutnE3YlQQv+EFw+KePXvePPfuG1z0NYXFh7emWFn3iCRwqDrfjtLyyura+uFjeLm1vbObmlvv2HiVDNeZ7GMdSughkuheB0FSt5KNKdRIHkzGN5O6s0nro2I1QOOEu5HtK9EKBhFa7Vq3fB8eHLmdUtlt+JORRbBy6EMuWrd0lenF7M04gqZpMa0PTdBP6MaBZN8XOykhieUDWmfty0qGnHjZ9N9x+TYOj0Sxto+hWTq/p7IaGTMKApsZ0RxYOZrE/O/WjvF8NrPhEpS5IrNPgpTSTAmk+NJT2jOUI4sUKaF3ZWwAdWUoY2oaEPw5k9ehMZFxbN8f1mu3uRxFOAQjuAUPLiCKtxBDerAQMIzvMKb8+i8OO/Ox6x1yclnDuCPnM8fjhiO+w==</latexit><latexit sha1_base64="bbKapyHJbTA8G7tcEzkpDH2CH/U=">AAAB73icbZBNS8NAEIYnftb6VfXoZbGIHrQkIuix6MVjBfsBbSib7aZdutnE3YlQQv+EFw+KePXvePPfuG1z0NYXFh7emWFn3iCRwqDrfjtLyyura+uFjeLm1vbObmlvv2HiVDNeZ7GMdSughkuheB0FSt5KNKdRIHkzGN5O6s0nro2I1QOOEu5HtK9EKBhFa7Vq3fB8eHLmdUtlt+JORRbBy6EMuWrd0lenF7M04gqZpMa0PTdBP6MaBZN8XOykhieUDWmfty0qGnHjZ9N9x+TYOj0Sxto+hWTq/p7IaGTMKApsZ0RxYOZrE/O/WjvF8NrPhEpS5IrNPgpTSTAmk+NJT2jOUI4sUKaF3ZWwAdWUoY2oaEPw5k9ehMZFxbN8f1mu3uRxFOAQjuAUPLiCKtxBDerAQMIzvMKb8+i8OO/Ox6x1yclnDuCPnM8fjhiO+w==</latexit><latexit sha1_base64="bbKapyHJbTA8G7tcEzkpDH2CH/U=">AAAB73icbZBNS8NAEIYnftb6VfXoZbGIHrQkIuix6MVjBfsBbSib7aZdutnE3YlQQv+EFw+KePXvePPfuG1z0NYXFh7emWFn3iCRwqDrfjtLyyura+uFjeLm1vbObmlvv2HiVDNeZ7GMdSughkuheB0FSt5KNKdRIHkzGN5O6s0nro2I1QOOEu5HtK9EKBhFa7Vq3fB8eHLmdUtlt+JORRbBy6EMuWrd0lenF7M04gqZpMa0PTdBP6MaBZN8XOykhieUDWmfty0qGnHjZ9N9x+TYOj0Sxto+hWTq/p7IaGTMKApsZ0RxYOZrE/O/WjvF8NrPhEpS5IrNPgpTSTAmk+NJT2jOUI4sUKaF3ZWwAdWUoY2oaEPw5k9ehMZFxbN8f1mu3uRxFOAQjuAUPLiCKtxBDerAQMIzvMKb8+i8OO/Ox6x1yclnDuCPnM8fjhiO+w==</latexit>

Pi � k, 1
<latexit sha1_base64="AmzLQuH8idzpz8DUH8bp48f9vPI=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8KAlEUGPRS8eK1hbaEPZbCftks0m7G6EEvojvHhQxKu/x5v/xm2bg7a+sPDwzgw78wap4Nq47rdTWlldW98ob1a2tnd296r7B486yRTDFktEojoB1Si4xJbhRmAnVUjjQGA7iG6n9fYTKs0T+WDGKfoxHUoeckaNtdrNPj+Pzrx+tebW3ZnIMngF1KBQs1/96g0SlsUoDRNU667npsbPqTKcCZxUepnGlLKIDrFrUdIYtZ/P1p2QE+sMSJgo+6QhM/f3RE5jrcdxYDtjakZ6sTY1/6t1MxNe+zmXaWZQsvlHYSaIScj0djLgCpkRYwuUKW53JWxEFWXGJlSxIXiLJy/D40Xds3x/WWvcFHGU4QiO4RQ8uIIG3EETWsAggmd4hTcndV6cd+dj3lpyiplD+CPn8wcwqY7N</latexit><latexit sha1_base64="AmzLQuH8idzpz8DUH8bp48f9vPI=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8KAlEUGPRS8eK1hbaEPZbCftks0m7G6EEvojvHhQxKu/x5v/xm2bg7a+sPDwzgw78wap4Nq47rdTWlldW98ob1a2tnd296r7B486yRTDFktEojoB1Si4xJbhRmAnVUjjQGA7iG6n9fYTKs0T+WDGKfoxHUoeckaNtdrNPj+Pzrx+tebW3ZnIMngF1KBQs1/96g0SlsUoDRNU667npsbPqTKcCZxUepnGlLKIDrFrUdIYtZ/P1p2QE+sMSJgo+6QhM/f3RE5jrcdxYDtjakZ6sTY1/6t1MxNe+zmXaWZQsvlHYSaIScj0djLgCpkRYwuUKW53JWxEFWXGJlSxIXiLJy/D40Xds3x/WWvcFHGU4QiO4RQ8uIIG3EETWsAggmd4hTcndV6cd+dj3lpyiplD+CPn8wcwqY7N</latexit><latexit sha1_base64="AmzLQuH8idzpz8DUH8bp48f9vPI=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8KAlEUGPRS8eK1hbaEPZbCftks0m7G6EEvojvHhQxKu/x5v/xm2bg7a+sPDwzgw78wap4Nq47rdTWlldW98ob1a2tnd296r7B486yRTDFktEojoB1Si4xJbhRmAnVUjjQGA7iG6n9fYTKs0T+WDGKfoxHUoeckaNtdrNPj+Pzrx+tebW3ZnIMngF1KBQs1/96g0SlsUoDRNU667npsbPqTKcCZxUepnGlLKIDrFrUdIYtZ/P1p2QE+sMSJgo+6QhM/f3RE5jrcdxYDtjakZ6sTY1/6t1MxNe+zmXaWZQsvlHYSaIScj0djLgCpkRYwuUKW53JWxEFWXGJlSxIXiLJy/D40Xds3x/WWvcFHGU4QiO4RQ8uIIG3EETWsAggmd4hTcndV6cd+dj3lpyiplD+CPn8wcwqY7N</latexit><latexit sha1_base64="AmzLQuH8idzpz8DUH8bp48f9vPI=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8KAlEUGPRS8eK1hbaEPZbCftks0m7G6EEvojvHhQxKu/x5v/xm2bg7a+sPDwzgw78wap4Nq47rdTWlldW98ob1a2tnd296r7B486yRTDFktEojoB1Si4xJbhRmAnVUjjQGA7iG6n9fYTKs0T+WDGKfoxHUoeckaNtdrNPj+Pzrx+tebW3ZnIMngF1KBQs1/96g0SlsUoDRNU667npsbPqTKcCZxUepnGlLKIDrFrUdIYtZ/P1p2QE+sMSJgo+6QhM/f3RE5jrcdxYDtjakZ6sTY1/6t1MxNe+zmXaWZQsvlHYSaIScj0djLgCpkRYwuUKW53JWxEFWXGJlSxIXiLJy/D40Xds3x/WWvcFHGU4QiO4RQ8uIIG3EETWsAggmd4hTcndV6cd+dj3lpyiplD+CPn8wcwqY7N</latexit>

k0, 2
<latexit sha1_base64="7eBSiKX6QDSBpZF/VRQwHMp4JIw=">AAAB63icbZDNSgMxFIXv1L9a/6ou3QSL6ELKTBF0WXTjsoLTFtqhZNJMG5pkhiQjlKGv4MaFIm59IXe+jZl2Ftp6IPBx7r3k3hMmnGnjut9OaW19Y3OrvF3Z2d3bP6geHrV1nCpCfRLzWHVDrClnkvqGGU67iaJYhJx2wsldXu88UaVZLB/NNKGBwCPJIkawya3J+WVjUK25dXcutApeATUo1BpUv/rDmKSCSkM41rrnuYkJMqwMI5zOKv1U0wSTCR7RnkWJBdVBNt91hs6sM0RRrOyTBs3d3xMZFlpPRWg7BTZjvVzLzf9qvdREN0HGZJIaKsnioyjlyMQoPxwNmaLE8KkFTBSzuyIyxgoTY+Op2BC85ZNXod2oe5YfrmrN2yKOMpzAKVyAB9fQhHtogQ8ExvAMr/DmCOfFeXc+Fq0lp5g5hj9yPn8ADKaNkg==</latexit><latexit sha1_base64="7eBSiKX6QDSBpZF/VRQwHMp4JIw=">AAAB63icbZDNSgMxFIXv1L9a/6ou3QSL6ELKTBF0WXTjsoLTFtqhZNJMG5pkhiQjlKGv4MaFIm59IXe+jZl2Ftp6IPBx7r3k3hMmnGnjut9OaW19Y3OrvF3Z2d3bP6geHrV1nCpCfRLzWHVDrClnkvqGGU67iaJYhJx2wsldXu88UaVZLB/NNKGBwCPJIkawya3J+WVjUK25dXcutApeATUo1BpUv/rDmKSCSkM41rrnuYkJMqwMI5zOKv1U0wSTCR7RnkWJBdVBNt91hs6sM0RRrOyTBs3d3xMZFlpPRWg7BTZjvVzLzf9qvdREN0HGZJIaKsnioyjlyMQoPxwNmaLE8KkFTBSzuyIyxgoTY+Op2BC85ZNXod2oe5YfrmrN2yKOMpzAKVyAB9fQhHtogQ8ExvAMr/DmCOfFeXc+Fq0lp5g5hj9yPn8ADKaNkg==</latexit><latexit sha1_base64="7eBSiKX6QDSBpZF/VRQwHMp4JIw=">AAAB63icbZDNSgMxFIXv1L9a/6ou3QSL6ELKTBF0WXTjsoLTFtqhZNJMG5pkhiQjlKGv4MaFIm59IXe+jZl2Ftp6IPBx7r3k3hMmnGnjut9OaW19Y3OrvF3Z2d3bP6geHrV1nCpCfRLzWHVDrClnkvqGGU67iaJYhJx2wsldXu88UaVZLB/NNKGBwCPJIkawya3J+WVjUK25dXcutApeATUo1BpUv/rDmKSCSkM41rrnuYkJMqwMI5zOKv1U0wSTCR7RnkWJBdVBNt91hs6sM0RRrOyTBs3d3xMZFlpPRWg7BTZjvVzLzf9qvdREN0HGZJIaKsnioyjlyMQoPxwNmaLE8KkFTBSzuyIyxgoTY+Op2BC85ZNXod2oe5YfrmrN2yKOMpzAKVyAB9fQhHtogQ8ExvAMr/DmCOfFeXc+Fq0lp5g5hj9yPn8ADKaNkg==</latexit><latexit sha1_base64="7eBSiKX6QDSBpZF/VRQwHMp4JIw=">AAAB63icbZDNSgMxFIXv1L9a/6ou3QSL6ELKTBF0WXTjsoLTFtqhZNJMG5pkhiQjlKGv4MaFIm59IXe+jZl2Ftp6IPBx7r3k3hMmnGnjut9OaW19Y3OrvF3Z2d3bP6geHrV1nCpCfRLzWHVDrClnkvqGGU67iaJYhJx2wsldXu88UaVZLB/NNKGBwCPJIkawya3J+WVjUK25dXcutApeATUo1BpUv/rDmKSCSkM41rrnuYkJMqwMI5zOKv1U0wSTCR7RnkWJBdVBNt91hs6sM0RRrOyTBs3d3xMZFlpPRWg7BTZjvVzLzf9qvdREN0HGZJIaKsnioyjlyMQoPxwNmaLE8KkFTBSzuyIyxgoTY+Op2BC85ZNXod2oe5YfrmrN2yKOMpzAKVyAB9fQhHtogQ8ExvAMr/DmCOfFeXc+Fq0lp5g5hj9yPn8ADKaNkg==</latexit>

Wdf;µ1···µn
<latexit sha1_base64="1ClvM+0xmPd5kSVxyfLfycDn8B8=">AAACEnicbVDNS8MwHE39nPOr6tFLcAh6Ga0ICl6GXjxOcB+wlpKm6RaWpCVJhVH6N3jxX/HiQRGvnrz535huPejmg8DLe78fyXthyqjSjvNtLS2vrK6t1zbqm1vbO7v23n5XJZnEpIMTlsh+iBRhVJCOppqRfioJ4iEjvXB8U/q9ByIVTcS9nqTE52goaEwx0kYK7FOPIz3CiOW9IshzT3IYxcWVx7PAhR6OEq1geRFFYDecpjMFXCRuRRqgQjuwv7wowRknQmOGlBq4Tqr9HElNMSNF3csUSREeoyEZGCoQJ8rPp5EKeGyUCMaJNEdoOFV/b+SIKzXhoZksA6h5rxT/8waZji/9nIo000Tg2UNxxqBOYNkPjKgkWLOJIQhLav4K8QhJhLVpsW5KcOcjL5LuWdM1/O680bqu6qiBQ3AEToALLkAL3II26AAMHsEzeAVv1pP1Yr1bH7PRJavaOQB/YH3+AJ8zngs=</latexit><latexit sha1_base64="1ClvM+0xmPd5kSVxyfLfycDn8B8=">AAACEnicbVDNS8MwHE39nPOr6tFLcAh6Ga0ICl6GXjxOcB+wlpKm6RaWpCVJhVH6N3jxX/HiQRGvnrz535huPejmg8DLe78fyXthyqjSjvNtLS2vrK6t1zbqm1vbO7v23n5XJZnEpIMTlsh+iBRhVJCOppqRfioJ4iEjvXB8U/q9ByIVTcS9nqTE52goaEwx0kYK7FOPIz3CiOW9IshzT3IYxcWVx7PAhR6OEq1geRFFYDecpjMFXCRuRRqgQjuwv7wowRknQmOGlBq4Tqr9HElNMSNF3csUSREeoyEZGCoQJ8rPp5EKeGyUCMaJNEdoOFV/b+SIKzXhoZksA6h5rxT/8waZji/9nIo000Tg2UNxxqBOYNkPjKgkWLOJIQhLav4K8QhJhLVpsW5KcOcjL5LuWdM1/O680bqu6qiBQ3AEToALLkAL3II26AAMHsEzeAVv1pP1Yr1bH7PRJavaOQB/YH3+AJ8zngs=</latexit><latexit sha1_base64="1ClvM+0xmPd5kSVxyfLfycDn8B8=">AAACEnicbVDNS8MwHE39nPOr6tFLcAh6Ga0ICl6GXjxOcB+wlpKm6RaWpCVJhVH6N3jxX/HiQRGvnrz535huPejmg8DLe78fyXthyqjSjvNtLS2vrK6t1zbqm1vbO7v23n5XJZnEpIMTlsh+iBRhVJCOppqRfioJ4iEjvXB8U/q9ByIVTcS9nqTE52goaEwx0kYK7FOPIz3CiOW9IshzT3IYxcWVx7PAhR6OEq1geRFFYDecpjMFXCRuRRqgQjuwv7wowRknQmOGlBq4Tqr9HElNMSNF3csUSREeoyEZGCoQJ8rPp5EKeGyUCMaJNEdoOFV/b+SIKzXhoZksA6h5rxT/8waZji/9nIo000Tg2UNxxqBOYNkPjKgkWLOJIQhLav4K8QhJhLVpsW5KcOcjL5LuWdM1/O680bqu6qiBQ3AEToALLkAL3II26AAMHsEzeAVv1pP1Yr1bH7PRJavaOQB/YH3+AJ8zngs=</latexit><latexit sha1_base64="1ClvM+0xmPd5kSVxyfLfycDn8B8=">AAACEnicbVDNS8MwHE39nPOr6tFLcAh6Ga0ICl6GXjxOcB+wlpKm6RaWpCVJhVH6N3jxX/HiQRGvnrz535huPejmg8DLe78fyXthyqjSjvNtLS2vrK6t1zbqm1vbO7v23n5XJZnEpIMTlsh+iBRhVJCOppqRfioJ4iEjvXB8U/q9ByIVTcS9nqTE52goaEwx0kYK7FOPIz3CiOW9IshzT3IYxcWVx7PAhR6OEq1geRFFYDecpjMFXCRuRRqgQjuwv7wowRknQmOGlBq4Tqr9HElNMSNF3csUSREeoyEZGCoQJ8rPp5EKeGyUCMaJNEdoOFV/b+SIKzXhoZksA6h5rxT/8waZji/9nIo000Tg2UNxxqBOYNkPjKgkWLOJIQhLav4K8QhJhLVpsW5KcOcjL5LuWdM1/O680bqu6qiBQ3AEToALLkAL3II26AAMHsEzeAVv1pP1Yr1bH7PRJavaOQB/YH3+AJ8zngs=</latexit>

Wµ1···µn =
<latexit sha1_base64="O+VPcKNloVCQDCIgNWfLVymBfww=">AAACCnicbVDLSsNAFJ34rPUVdelmtAiuSiKCboSiG5cV7AOaECaTSTt0MhNmJkIJWbvxV9y4UMStX+DOv3HSZqGtBwbOnHMv994Tpowq7Tjf1tLyyuraem2jvrm1vbNr7+13lcgkJh0smJD9ECnCKCcdTTUj/VQSlISM9MLxTen3HohUVPB7PUmJn6AhpzHFSBspsI+8BOkRRizvFUHuJVngQg9HQitYfnhxFdgNp+lMAReJW5EGqNAO7C8vEjhLCNeYIaUGrpNqP0dSU8xIUfcyRVKEx2hIBoZylBDl59NTCnhilAjGQprHNZyqvztylCg1SUJTWS6u5r1S/M8bZDq+9HPK00wTjmeD4oxBLWCZC4yoJFiziSEIS2p2hXiEJMLapFc3IbjzJy+S7lnTNfzuvNG6ruKogUNwDE6BCy5AC9yCNugADB7BM3gFb9aT9WK9Wx+z0iWr6jkAf2B9/gBODpqg</latexit><latexit sha1_base64="O+VPcKNloVCQDCIgNWfLVymBfww=">AAACCnicbVDLSsNAFJ34rPUVdelmtAiuSiKCboSiG5cV7AOaECaTSTt0MhNmJkIJWbvxV9y4UMStX+DOv3HSZqGtBwbOnHMv994Tpowq7Tjf1tLyyuraem2jvrm1vbNr7+13lcgkJh0smJD9ECnCKCcdTTUj/VQSlISM9MLxTen3HohUVPB7PUmJn6AhpzHFSBspsI+8BOkRRizvFUHuJVngQg9HQitYfnhxFdgNp+lMAReJW5EGqNAO7C8vEjhLCNeYIaUGrpNqP0dSU8xIUfcyRVKEx2hIBoZylBDl59NTCnhilAjGQprHNZyqvztylCg1SUJTWS6u5r1S/M8bZDq+9HPK00wTjmeD4oxBLWCZC4yoJFiziSEIS2p2hXiEJMLapFc3IbjzJy+S7lnTNfzuvNG6ruKogUNwDE6BCy5AC9yCNugADB7BM3gFb9aT9WK9Wx+z0iWr6jkAf2B9/gBODpqg</latexit><latexit sha1_base64="O+VPcKNloVCQDCIgNWfLVymBfww=">AAACCnicbVDLSsNAFJ34rPUVdelmtAiuSiKCboSiG5cV7AOaECaTSTt0MhNmJkIJWbvxV9y4UMStX+DOv3HSZqGtBwbOnHMv994Tpowq7Tjf1tLyyuraem2jvrm1vbNr7+13lcgkJh0smJD9ECnCKCcdTTUj/VQSlISM9MLxTen3HohUVPB7PUmJn6AhpzHFSBspsI+8BOkRRizvFUHuJVngQg9HQitYfnhxFdgNp+lMAReJW5EGqNAO7C8vEjhLCNeYIaUGrpNqP0dSU8xIUfcyRVKEx2hIBoZylBDl59NTCnhilAjGQprHNZyqvztylCg1SUJTWS6u5r1S/M8bZDq+9HPK00wTjmeD4oxBLWCZC4yoJFiziSEIS2p2hXiEJMLapFc3IbjzJy+S7lnTNfzuvNG6ruKogUNwDE6BCy5AC9yCNugADB7BM3gFb9aT9WK9Wx+z0iWr6jkAf2B9/gBODpqg</latexit><latexit sha1_base64="O+VPcKNloVCQDCIgNWfLVymBfww=">AAACCnicbVDLSsNAFJ34rPUVdelmtAiuSiKCboSiG5cV7AOaECaTSTt0MhNmJkIJWbvxV9y4UMStX+DOv3HSZqGtBwbOnHMv994Tpowq7Tjf1tLyyuraem2jvrm1vbNr7+13lcgkJh0smJD9ECnCKCcdTTUj/VQSlISM9MLxTen3HohUVPB7PUmJn6AhpzHFSBspsI+8BOkRRizvFUHuJVngQg9HQitYfnhxFdgNp+lMAReJW5EGqNAO7C8vEjhLCNeYIaUGrpNqP0dSU8xIUfcyRVKEx2hIBoZylBDl59NTCnhilAjGQprHNZyqvztylCg1SUJTWS6u5r1S/M8bZDq+9HPK00wTjmeD4oxBLWCZC4yoJFiziSEIS2p2hXiEJMLapFc3IbjzJy+S7lnTNfzuvNG6ruKogUNwDE6BCy5AC9yCNugADB7BM3gFb9aT9WK9Wx+z0iWr6jkAf2B9/gBODpqg</latexit>
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Expand functions around the pole:
CM relative momenta of p1-p2.
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G-function when Pi = Pf (one pole)

scalar 1-particle FF
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Gµ1···µn(Pf , Pi, L) = V �
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(c)

(d)
<latexit sha1_base64="SZk5LnPonUPohVbP2eUGsVQzThc=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tFqJeSiKDHohePFe0HtKFsNpt26WYTdidCKf0JXjwo4tVf5M1/47bNQVtfWHh4Z4adeYNUCoOu++0U1tY3NreK26Wd3b39g/LhUcskmWa8yRKZ6E5ADZdC8SYKlLyTak7jQPJ2MLqd1dtPXBuRqEccp9yP6UCJSDCK1nqohuf9csWtuXORVfByqECuRr/81QsTlsVcIZPUmK7npuhPqEbBJJ+WepnhKWUjOuBdi4rG3PiT+apTcmadkESJtk8hmbu/JyY0NmYcB7Yzpjg0y7WZ+V+tm2F07U+ESjPkii0+ijJJMCGzu0koNGcoxxYo08LuStiQasrQplOyIXjLJ69C66LmWb6/rNRv8jiKcAKnUAUPrqAOd9CAJjAYwDO8wpsjnRfn3flYtBacfOYY/sj5/AGNPI1N</latexit><latexit sha1_base64="SZk5LnPonUPohVbP2eUGsVQzThc=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tFqJeSiKDHohePFe0HtKFsNpt26WYTdidCKf0JXjwo4tVf5M1/47bNQVtfWHh4Z4adeYNUCoOu++0U1tY3NreK26Wd3b39g/LhUcskmWa8yRKZ6E5ADZdC8SYKlLyTak7jQPJ2MLqd1dtPXBuRqEccp9yP6UCJSDCK1nqohuf9csWtuXORVfByqECuRr/81QsTlsVcIZPUmK7npuhPqEbBJJ+WepnhKWUjOuBdi4rG3PiT+apTcmadkESJtk8hmbu/JyY0NmYcB7Yzpjg0y7WZ+V+tm2F07U+ESjPkii0+ijJJMCGzu0koNGcoxxYo08LuStiQasrQplOyIXjLJ69C66LmWb6/rNRv8jiKcAKnUAUPrqAOd9CAJjAYwDO8wpsjnRfn3flYtBacfOYY/sj5/AGNPI1N</latexit><latexit sha1_base64="SZk5LnPonUPohVbP2eUGsVQzThc=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tFqJeSiKDHohePFe0HtKFsNpt26WYTdidCKf0JXjwo4tVf5M1/47bNQVtfWHh4Z4adeYNUCoOu++0U1tY3NreK26Wd3b39g/LhUcskmWa8yRKZ6E5ADZdC8SYKlLyTak7jQPJ2MLqd1dtPXBuRqEccp9yP6UCJSDCK1nqohuf9csWtuXORVfByqECuRr/81QsTlsVcIZPUmK7npuhPqEbBJJ+WepnhKWUjOuBdi4rG3PiT+apTcmadkESJtk8hmbu/JyY0NmYcB7Yzpjg0y7WZ+V+tm2F07U+ESjPkii0+ijJJMCGzu0koNGcoxxYo08LuStiQasrQplOyIXjLJ69C66LmWb6/rNRv8jiKcAKnUAUPrqAOd9CAJjAYwDO8wpsjnRfn3flYtBacfOYY/sj5/AGNPI1N</latexit><latexit sha1_base64="SZk5LnPonUPohVbP2eUGsVQzThc=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tFqJeSiKDHohePFe0HtKFsNpt26WYTdidCKf0JXjwo4tVf5M1/47bNQVtfWHh4Z4adeYNUCoOu++0U1tY3NreK26Wd3b39g/LhUcskmWa8yRKZ6E5ADZdC8SYKlLyTak7jQPJ2MLqd1dtPXBuRqEccp9yP6UCJSDCK1nqohuf9csWtuXORVfByqECuRr/81QsTlsVcIZPUmK7npuhPqEbBJJ+WepnhKWUjOuBdi4rG3PiT+apTcmadkESJtk8hmbu/JyY0NmYcB7Yzpjg0y7WZ+V+tm2F07U+ESjPkii0+ijJJMCGzu0koNGcoxxYo08LuStiQasrQplOyIXjLJ69C66LmWb6/rNRv8jiKcAKnUAUPrqAOd9CAJjAYwDO8wpsjnRfn3flYtBacfOYY/sj5/AGNPI1N</latexit>

Pf � k0, 1
<latexit sha1_base64="bbKapyHJbTA8G7tcEzkpDH2CH/U=">AAAB73icbZBNS8NAEIYnftb6VfXoZbGIHrQkIuix6MVjBfsBbSib7aZdutnE3YlQQv+EFw+KePXvePPfuG1z0NYXFh7emWFn3iCRwqDrfjtLyyura+uFjeLm1vbObmlvv2HiVDNeZ7GMdSughkuheB0FSt5KNKdRIHkzGN5O6s0nro2I1QOOEu5HtK9EKBhFa7Vq3fB8eHLmdUtlt+JORRbBy6EMuWrd0lenF7M04gqZpMa0PTdBP6MaBZN8XOykhieUDWmfty0qGnHjZ9N9x+TYOj0Sxto+hWTq/p7IaGTMKApsZ0RxYOZrE/O/WjvF8NrPhEpS5IrNPgpTSTAmk+NJT2jOUI4sUKaF3ZWwAdWUoY2oaEPw5k9ehMZFxbN8f1mu3uRxFOAQjuAUPLiCKtxBDerAQMIzvMKb8+i8OO/Ox6x1yclnDuCPnM8fjhiO+w==</latexit><latexit sha1_base64="bbKapyHJbTA8G7tcEzkpDH2CH/U=">AAAB73icbZBNS8NAEIYnftb6VfXoZbGIHrQkIuix6MVjBfsBbSib7aZdutnE3YlQQv+EFw+KePXvePPfuG1z0NYXFh7emWFn3iCRwqDrfjtLyyura+uFjeLm1vbObmlvv2HiVDNeZ7GMdSughkuheB0FSt5KNKdRIHkzGN5O6s0nro2I1QOOEu5HtK9EKBhFa7Vq3fB8eHLmdUtlt+JORRbBy6EMuWrd0lenF7M04gqZpMa0PTdBP6MaBZN8XOykhieUDWmfty0qGnHjZ9N9x+TYOj0Sxto+hWTq/p7IaGTMKApsZ0RxYOZrE/O/WjvF8NrPhEpS5IrNPgpTSTAmk+NJT2jOUI4sUKaF3ZWwAdWUoY2oaEPw5k9ehMZFxbN8f1mu3uRxFOAQjuAUPLiCKtxBDerAQMIzvMKb8+i8OO/Ox6x1yclnDuCPnM8fjhiO+w==</latexit><latexit sha1_base64="bbKapyHJbTA8G7tcEzkpDH2CH/U=">AAAB73icbZBNS8NAEIYnftb6VfXoZbGIHrQkIuix6MVjBfsBbSib7aZdutnE3YlQQv+EFw+KePXvePPfuG1z0NYXFh7emWFn3iCRwqDrfjtLyyura+uFjeLm1vbObmlvv2HiVDNeZ7GMdSughkuheB0FSt5KNKdRIHkzGN5O6s0nro2I1QOOEu5HtK9EKBhFa7Vq3fB8eHLmdUtlt+JORRbBy6EMuWrd0lenF7M04gqZpMa0PTdBP6MaBZN8XOykhieUDWmfty0qGnHjZ9N9x+TYOj0Sxto+hWTq/p7IaGTMKApsZ0RxYOZrE/O/WjvF8NrPhEpS5IrNPgpTSTAmk+NJT2jOUI4sUKaF3ZWwAdWUoY2oaEPw5k9ehMZFxbN8f1mu3uRxFOAQjuAUPLiCKtxBDerAQMIzvMKb8+i8OO/Ox6x1yclnDuCPnM8fjhiO+w==</latexit><latexit sha1_base64="bbKapyHJbTA8G7tcEzkpDH2CH/U=">AAAB73icbZBNS8NAEIYnftb6VfXoZbGIHrQkIuix6MVjBfsBbSib7aZdutnE3YlQQv+EFw+KePXvePPfuG1z0NYXFh7emWFn3iCRwqDrfjtLyyura+uFjeLm1vbObmlvv2HiVDNeZ7GMdSughkuheB0FSt5KNKdRIHkzGN5O6s0nro2I1QOOEu5HtK9EKBhFa7Vq3fB8eHLmdUtlt+JORRbBy6EMuWrd0lenF7M04gqZpMa0PTdBP6MaBZN8XOykhieUDWmfty0qGnHjZ9N9x+TYOj0Sxto+hWTq/p7IaGTMKApsZ0RxYOZrE/O/WjvF8NrPhEpS5IrNPgpTSTAmk+NJT2jOUI4sUKaF3ZWwAdWUoY2oaEPw5k9ehMZFxbN8f1mu3uRxFOAQjuAUPLiCKtxBDerAQMIzvMKb8+i8OO/Ox6x1yclnDuCPnM8fjhiO+w==</latexit>

Pi � k, 1
<latexit sha1_base64="AmzLQuH8idzpz8DUH8bp48f9vPI=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8KAlEUGPRS8eK1hbaEPZbCftks0m7G6EEvojvHhQxKu/x5v/xm2bg7a+sPDwzgw78wap4Nq47rdTWlldW98ob1a2tnd296r7B486yRTDFktEojoB1Si4xJbhRmAnVUjjQGA7iG6n9fYTKs0T+WDGKfoxHUoeckaNtdrNPj+Pzrx+tebW3ZnIMngF1KBQs1/96g0SlsUoDRNU667npsbPqTKcCZxUepnGlLKIDrFrUdIYtZ/P1p2QE+sMSJgo+6QhM/f3RE5jrcdxYDtjakZ6sTY1/6t1MxNe+zmXaWZQsvlHYSaIScj0djLgCpkRYwuUKW53JWxEFWXGJlSxIXiLJy/D40Xds3x/WWvcFHGU4QiO4RQ8uIIG3EETWsAggmd4hTcndV6cd+dj3lpyiplD+CPn8wcwqY7N</latexit><latexit sha1_base64="AmzLQuH8idzpz8DUH8bp48f9vPI=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8KAlEUGPRS8eK1hbaEPZbCftks0m7G6EEvojvHhQxKu/x5v/xm2bg7a+sPDwzgw78wap4Nq47rdTWlldW98ob1a2tnd296r7B486yRTDFktEojoB1Si4xJbhRmAnVUjjQGA7iG6n9fYTKs0T+WDGKfoxHUoeckaNtdrNPj+Pzrx+tebW3ZnIMngF1KBQs1/96g0SlsUoDRNU667npsbPqTKcCZxUepnGlLKIDrFrUdIYtZ/P1p2QE+sMSJgo+6QhM/f3RE5jrcdxYDtjakZ6sTY1/6t1MxNe+zmXaWZQsvlHYSaIScj0djLgCpkRYwuUKW53JWxEFWXGJlSxIXiLJy/D40Xds3x/WWvcFHGU4QiO4RQ8uIIG3EETWsAggmd4hTcndV6cd+dj3lpyiplD+CPn8wcwqY7N</latexit><latexit sha1_base64="AmzLQuH8idzpz8DUH8bp48f9vPI=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8KAlEUGPRS8eK1hbaEPZbCftks0m7G6EEvojvHhQxKu/x5v/xm2bg7a+sPDwzgw78wap4Nq47rdTWlldW98ob1a2tnd296r7B486yRTDFktEojoB1Si4xJbhRmAnVUjjQGA7iG6n9fYTKs0T+WDGKfoxHUoeckaNtdrNPj+Pzrx+tebW3ZnIMngF1KBQs1/96g0SlsUoDRNU667npsbPqTKcCZxUepnGlLKIDrFrUdIYtZ/P1p2QE+sMSJgo+6QhM/f3RE5jrcdxYDtjakZ6sTY1/6t1MxNe+zmXaWZQsvlHYSaIScj0djLgCpkRYwuUKW53JWxEFWXGJlSxIXiLJy/D40Xds3x/WWvcFHGU4QiO4RQ8uIIG3EETWsAggmd4hTcndV6cd+dj3lpyiplD+CPn8wcwqY7N</latexit><latexit sha1_base64="AmzLQuH8idzpz8DUH8bp48f9vPI=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8KAlEUGPRS8eK1hbaEPZbCftks0m7G6EEvojvHhQxKu/x5v/xm2bg7a+sPDwzgw78wap4Nq47rdTWlldW98ob1a2tnd296r7B486yRTDFktEojoB1Si4xJbhRmAnVUjjQGA7iG6n9fYTKs0T+WDGKfoxHUoeckaNtdrNPj+Pzrx+tebW3ZnIMngF1KBQs1/96g0SlsUoDRNU667npsbPqTKcCZxUepnGlLKIDrFrUdIYtZ/P1p2QE+sMSJgo+6QhM/f3RE5jrcdxYDtjakZ6sTY1/6t1MxNe+zmXaWZQsvlHYSaIScj0djLgCpkRYwuUKW53JWxEFWXGJlSxIXiLJy/D40Xds3x/WWvcFHGU4QiO4RQ8uIIG3EETWsAggmd4hTcndV6cd+dj3lpyiplD+CPn8wcwqY7N</latexit>

k0, 2
<latexit sha1_base64="7eBSiKX6QDSBpZF/VRQwHMp4JIw=">AAAB63icbZDNSgMxFIXv1L9a/6ou3QSL6ELKTBF0WXTjsoLTFtqhZNJMG5pkhiQjlKGv4MaFIm59IXe+jZl2Ftp6IPBx7r3k3hMmnGnjut9OaW19Y3OrvF3Z2d3bP6geHrV1nCpCfRLzWHVDrClnkvqGGU67iaJYhJx2wsldXu88UaVZLB/NNKGBwCPJIkawya3J+WVjUK25dXcutApeATUo1BpUv/rDmKSCSkM41rrnuYkJMqwMI5zOKv1U0wSTCR7RnkWJBdVBNt91hs6sM0RRrOyTBs3d3xMZFlpPRWg7BTZjvVzLzf9qvdREN0HGZJIaKsnioyjlyMQoPxwNmaLE8KkFTBSzuyIyxgoTY+Op2BC85ZNXod2oe5YfrmrN2yKOMpzAKVyAB9fQhHtogQ8ExvAMr/DmCOfFeXc+Fq0lp5g5hj9yPn8ADKaNkg==</latexit><latexit sha1_base64="7eBSiKX6QDSBpZF/VRQwHMp4JIw=">AAAB63icbZDNSgMxFIXv1L9a/6ou3QSL6ELKTBF0WXTjsoLTFtqhZNJMG5pkhiQjlKGv4MaFIm59IXe+jZl2Ftp6IPBx7r3k3hMmnGnjut9OaW19Y3OrvF3Z2d3bP6geHrV1nCpCfRLzWHVDrClnkvqGGU67iaJYhJx2wsldXu88UaVZLB/NNKGBwCPJIkawya3J+WVjUK25dXcutApeATUo1BpUv/rDmKSCSkM41rrnuYkJMqwMI5zOKv1U0wSTCR7RnkWJBdVBNt91hs6sM0RRrOyTBs3d3xMZFlpPRWg7BTZjvVzLzf9qvdREN0HGZJIaKsnioyjlyMQoPxwNmaLE8KkFTBSzuyIyxgoTY+Op2BC85ZNXod2oe5YfrmrN2yKOMpzAKVyAB9fQhHtogQ8ExvAMr/DmCOfFeXc+Fq0lp5g5hj9yPn8ADKaNkg==</latexit><latexit sha1_base64="7eBSiKX6QDSBpZF/VRQwHMp4JIw=">AAAB63icbZDNSgMxFIXv1L9a/6ou3QSL6ELKTBF0WXTjsoLTFtqhZNJMG5pkhiQjlKGv4MaFIm59IXe+jZl2Ftp6IPBx7r3k3hMmnGnjut9OaW19Y3OrvF3Z2d3bP6geHrV1nCpCfRLzWHVDrClnkvqGGU67iaJYhJx2wsldXu88UaVZLB/NNKGBwCPJIkawya3J+WVjUK25dXcutApeATUo1BpUv/rDmKSCSkM41rrnuYkJMqwMI5zOKv1U0wSTCR7RnkWJBdVBNt91hs6sM0RRrOyTBs3d3xMZFlpPRWg7BTZjvVzLzf9qvdREN0HGZJIaKsnioyjlyMQoPxwNmaLE8KkFTBSzuyIyxgoTY+Op2BC85ZNXod2oe5YfrmrN2yKOMpzAKVyAB9fQhHtogQ8ExvAMr/DmCOfFeXc+Fq0lp5g5hj9yPn8ADKaNkg==</latexit><latexit sha1_base64="7eBSiKX6QDSBpZF/VRQwHMp4JIw=">AAAB63icbZDNSgMxFIXv1L9a/6ou3QSL6ELKTBF0WXTjsoLTFtqhZNJMG5pkhiQjlKGv4MaFIm59IXe+jZl2Ftp6IPBx7r3k3hMmnGnjut9OaW19Y3OrvF3Z2d3bP6geHrV1nCpCfRLzWHVDrClnkvqGGU67iaJYhJx2wsldXu88UaVZLB/NNKGBwCPJIkawya3J+WVjUK25dXcutApeATUo1BpUv/rDmKSCSkM41rrnuYkJMqwMI5zOKv1U0wSTCR7RnkWJBdVBNt91hs6sM0RRrOyTBs3d3xMZFlpPRWg7BTZjvVzLzf9qvdREN0HGZJIaKsnioyjlyMQoPxwNmaLE8KkFTBSzuyIyxgoTY+Op2BC85ZNXod2oe5YfrmrN2yKOMpzAKVyAB9fQhHtogQ8ExvAMr/DmCOfFeXc+Fq0lp5g5hj9yPn8ADKaNkg==</latexit>

Wdf;µ1···µn
<latexit sha1_base64="1ClvM+0xmPd5kSVxyfLfycDn8B8=">AAACEnicbVDNS8MwHE39nPOr6tFLcAh6Ga0ICl6GXjxOcB+wlpKm6RaWpCVJhVH6N3jxX/HiQRGvnrz535huPejmg8DLe78fyXthyqjSjvNtLS2vrK6t1zbqm1vbO7v23n5XJZnEpIMTlsh+iBRhVJCOppqRfioJ4iEjvXB8U/q9ByIVTcS9nqTE52goaEwx0kYK7FOPIz3CiOW9IshzT3IYxcWVx7PAhR6OEq1geRFFYDecpjMFXCRuRRqgQjuwv7wowRknQmOGlBq4Tqr9HElNMSNF3csUSREeoyEZGCoQJ8rPp5EKeGyUCMaJNEdoOFV/b+SIKzXhoZksA6h5rxT/8waZji/9nIo000Tg2UNxxqBOYNkPjKgkWLOJIQhLav4K8QhJhLVpsW5KcOcjL5LuWdM1/O680bqu6qiBQ3AEToALLkAL3II26AAMHsEzeAVv1pP1Yr1bH7PRJavaOQB/YH3+AJ8zngs=</latexit><latexit sha1_base64="1ClvM+0xmPd5kSVxyfLfycDn8B8=">AAACEnicbVDNS8MwHE39nPOr6tFLcAh6Ga0ICl6GXjxOcB+wlpKm6RaWpCVJhVH6N3jxX/HiQRGvnrz535huPejmg8DLe78fyXthyqjSjvNtLS2vrK6t1zbqm1vbO7v23n5XJZnEpIMTlsh+iBRhVJCOppqRfioJ4iEjvXB8U/q9ByIVTcS9nqTE52goaEwx0kYK7FOPIz3CiOW9IshzT3IYxcWVx7PAhR6OEq1geRFFYDecpjMFXCRuRRqgQjuwv7wowRknQmOGlBq4Tqr9HElNMSNF3csUSREeoyEZGCoQJ8rPp5EKeGyUCMaJNEdoOFV/b+SIKzXhoZksA6h5rxT/8waZji/9nIo000Tg2UNxxqBOYNkPjKgkWLOJIQhLav4K8QhJhLVpsW5KcOcjL5LuWdM1/O680bqu6qiBQ3AEToALLkAL3II26AAMHsEzeAVv1pP1Yr1bH7PRJavaOQB/YH3+AJ8zngs=</latexit><latexit sha1_base64="1ClvM+0xmPd5kSVxyfLfycDn8B8=">AAACEnicbVDNS8MwHE39nPOr6tFLcAh6Ga0ICl6GXjxOcB+wlpKm6RaWpCVJhVH6N3jxX/HiQRGvnrz535huPejmg8DLe78fyXthyqjSjvNtLS2vrK6t1zbqm1vbO7v23n5XJZnEpIMTlsh+iBRhVJCOppqRfioJ4iEjvXB8U/q9ByIVTcS9nqTE52goaEwx0kYK7FOPIz3CiOW9IshzT3IYxcWVx7PAhR6OEq1geRFFYDecpjMFXCRuRRqgQjuwv7wowRknQmOGlBq4Tqr9HElNMSNF3csUSREeoyEZGCoQJ8rPp5EKeGyUCMaJNEdoOFV/b+SIKzXhoZksA6h5rxT/8waZji/9nIo000Tg2UNxxqBOYNkPjKgkWLOJIQhLav4K8QhJhLVpsW5KcOcjL5LuWdM1/O680bqu6qiBQ3AEToALLkAL3II26AAMHsEzeAVv1pP1Yr1bH7PRJavaOQB/YH3+AJ8zngs=</latexit><latexit sha1_base64="1ClvM+0xmPd5kSVxyfLfycDn8B8=">AAACEnicbVDNS8MwHE39nPOr6tFLcAh6Ga0ICl6GXjxOcB+wlpKm6RaWpCVJhVH6N3jxX/HiQRGvnrz535huPejmg8DLe78fyXthyqjSjvNtLS2vrK6t1zbqm1vbO7v23n5XJZnEpIMTlsh+iBRhVJCOppqRfioJ4iEjvXB8U/q9ByIVTcS9nqTE52goaEwx0kYK7FOPIz3CiOW9IshzT3IYxcWVx7PAhR6OEq1geRFFYDecpjMFXCRuRRqgQjuwv7wowRknQmOGlBq4Tqr9HElNMSNF3csUSREeoyEZGCoQJ8rPp5EKeGyUCMaJNEdoOFV/b+SIKzXhoZksA6h5rxT/8waZji/9nIo000Tg2UNxxqBOYNkPjKgkWLOJIQhLav4K8QhJhLVpsW5KcOcjL5LuWdM1/O680bqu6qiBQ3AEToALLkAL3II26AAMHsEzeAVv1pP1Yr1bH7PRJavaOQB/YH3+AJ8zngs=</latexit>

Wµ1···µn =
<latexit sha1_base64="O+VPcKNloVCQDCIgNWfLVymBfww=">AAACCnicbVDLSsNAFJ34rPUVdelmtAiuSiKCboSiG5cV7AOaECaTSTt0MhNmJkIJWbvxV9y4UMStX+DOv3HSZqGtBwbOnHMv994Tpowq7Tjf1tLyyuraem2jvrm1vbNr7+13lcgkJh0smJD9ECnCKCcdTTUj/VQSlISM9MLxTen3HohUVPB7PUmJn6AhpzHFSBspsI+8BOkRRizvFUHuJVngQg9HQitYfnhxFdgNp+lMAReJW5EGqNAO7C8vEjhLCNeYIaUGrpNqP0dSU8xIUfcyRVKEx2hIBoZylBDl59NTCnhilAjGQprHNZyqvztylCg1SUJTWS6u5r1S/M8bZDq+9HPK00wTjmeD4oxBLWCZC4yoJFiziSEIS2p2hXiEJMLapFc3IbjzJy+S7lnTNfzuvNG6ruKogUNwDE6BCy5AC9yCNugADB7BM3gFb9aT9WK9Wx+z0iWr6jkAf2B9/gBODpqg</latexit><latexit sha1_base64="O+VPcKNloVCQDCIgNWfLVymBfww=">AAACCnicbVDLSsNAFJ34rPUVdelmtAiuSiKCboSiG5cV7AOaECaTSTt0MhNmJkIJWbvxV9y4UMStX+DOv3HSZqGtBwbOnHMv994Tpowq7Tjf1tLyyuraem2jvrm1vbNr7+13lcgkJh0smJD9ECnCKCcdTTUj/VQSlISM9MLxTen3HohUVPB7PUmJn6AhpzHFSBspsI+8BOkRRizvFUHuJVngQg9HQitYfnhxFdgNp+lMAReJW5EGqNAO7C8vEjhLCNeYIaUGrpNqP0dSU8xIUfcyRVKEx2hIBoZylBDl59NTCnhilAjGQprHNZyqvztylCg1SUJTWS6u5r1S/M8bZDq+9HPK00wTjmeD4oxBLWCZC4yoJFiziSEIS2p2hXiEJMLapFc3IbjzJy+S7lnTNfzuvNG6ruKogUNwDE6BCy5AC9yCNugADB7BM3gFb9aT9WK9Wx+z0iWr6jkAf2B9/gBODpqg</latexit><latexit sha1_base64="O+VPcKNloVCQDCIgNWfLVymBfww=">AAACCnicbVDLSsNAFJ34rPUVdelmtAiuSiKCboSiG5cV7AOaECaTSTt0MhNmJkIJWbvxV9y4UMStX+DOv3HSZqGtBwbOnHMv994Tpowq7Tjf1tLyyuraem2jvrm1vbNr7+13lcgkJh0smJD9ECnCKCcdTTUj/VQSlISM9MLxTen3HohUVPB7PUmJn6AhpzHFSBspsI+8BOkRRizvFUHuJVngQg9HQitYfnhxFdgNp+lMAReJW5EGqNAO7C8vEjhLCNeYIaUGrpNqP0dSU8xIUfcyRVKEx2hIBoZylBDl59NTCnhilAjGQprHNZyqvztylCg1SUJTWS6u5r1S/M8bZDq+9HPK00wTjmeD4oxBLWCZC4yoJFiziSEIS2p2hXiEJMLapFc3IbjzJy+S7lnTNfzuvNG6ruKogUNwDE6BCy5AC9yCNugADB7BM3gFb9aT9WK9Wx+z0iWr6jkAf2B9/gBODpqg</latexit><latexit sha1_base64="O+VPcKNloVCQDCIgNWfLVymBfww=">AAACCnicbVDLSsNAFJ34rPUVdelmtAiuSiKCboSiG5cV7AOaECaTSTt0MhNmJkIJWbvxV9y4UMStX+DOv3HSZqGtBwbOnHMv994Tpowq7Tjf1tLyyuraem2jvrm1vbNr7+13lcgkJh0smJD9ECnCKCcdTTUj/VQSlISM9MLxTen3HohUVPB7PUmJn6AhpzHFSBspsI+8BOkRRizvFUHuJVngQg9HQitYfnhxFdgNp+lMAReJW5EGqNAO7C8vEjhLCNeYIaUGrpNqP0dSU8xIUfcyRVKEx2hIBoZylBDl59NTCnhilAjGQprHNZyqvztylCg1SUJTWS6u5r1S/M8bZDq+9HPK00wTjmeD4oxBLWCZC4yoJFiziSEIS2p2hXiEJMLapFc3IbjzJy+S7lnTNfzuvNG6ruKogUNwDE6BCy5AC9yCNugADB7BM3gFb9aT9WK9Wx+z0iWr6jkAf2B9/gBODpqg</latexit>
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Expand functions around the pole:
CM relative momenta of p1-p2.
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G-function when Pi = Pf (one pole)

scalar 1-particle FF
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Gµ1···µn(Pf , Pi, L) = V �

k, 2
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(b)

(c)

(d)
<latexit sha1_base64="SZk5LnPonUPohVbP2eUGsVQzThc=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tFqJeSiKDHohePFe0HtKFsNpt26WYTdidCKf0JXjwo4tVf5M1/47bNQVtfWHh4Z4adeYNUCoOu++0U1tY3NreK26Wd3b39g/LhUcskmWa8yRKZ6E5ADZdC8SYKlLyTak7jQPJ2MLqd1dtPXBuRqEccp9yP6UCJSDCK1nqohuf9csWtuXORVfByqECuRr/81QsTlsVcIZPUmK7npuhPqEbBJJ+WepnhKWUjOuBdi4rG3PiT+apTcmadkESJtk8hmbu/JyY0NmYcB7Yzpjg0y7WZ+V+tm2F07U+ESjPkii0+ijJJMCGzu0koNGcoxxYo08LuStiQasrQplOyIXjLJ69C66LmWb6/rNRv8jiKcAKnUAUPrqAOd9CAJjAYwDO8wpsjnRfn3flYtBacfOYY/sj5/AGNPI1N</latexit><latexit sha1_base64="SZk5LnPonUPohVbP2eUGsVQzThc=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tFqJeSiKDHohePFe0HtKFsNpt26WYTdidCKf0JXjwo4tVf5M1/47bNQVtfWHh4Z4adeYNUCoOu++0U1tY3NreK26Wd3b39g/LhUcskmWa8yRKZ6E5ADZdC8SYKlLyTak7jQPJ2MLqd1dtPXBuRqEccp9yP6UCJSDCK1nqohuf9csWtuXORVfByqECuRr/81QsTlsVcIZPUmK7npuhPqEbBJJ+WepnhKWUjOuBdi4rG3PiT+apTcmadkESJtk8hmbu/JyY0NmYcB7Yzpjg0y7WZ+V+tm2F07U+ESjPkii0+ijJJMCGzu0koNGcoxxYo08LuStiQasrQplOyIXjLJ69C66LmWb6/rNRv8jiKcAKnUAUPrqAOd9CAJjAYwDO8wpsjnRfn3flYtBacfOYY/sj5/AGNPI1N</latexit><latexit sha1_base64="SZk5LnPonUPohVbP2eUGsVQzThc=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tFqJeSiKDHohePFe0HtKFsNpt26WYTdidCKf0JXjwo4tVf5M1/47bNQVtfWHh4Z4adeYNUCoOu++0U1tY3NreK26Wd3b39g/LhUcskmWa8yRKZ6E5ADZdC8SYKlLyTak7jQPJ2MLqd1dtPXBuRqEccp9yP6UCJSDCK1nqohuf9csWtuXORVfByqECuRr/81QsTlsVcIZPUmK7npuhPqEbBJJ+WepnhKWUjOuBdi4rG3PiT+apTcmadkESJtk8hmbu/JyY0NmYcB7Yzpjg0y7WZ+V+tm2F07U+ESjPkii0+ijJJMCGzu0koNGcoxxYo08LuStiQasrQplOyIXjLJ69C66LmWb6/rNRv8jiKcAKnUAUPrqAOd9CAJjAYwDO8wpsjnRfn3flYtBacfOYY/sj5/AGNPI1N</latexit><latexit sha1_base64="SZk5LnPonUPohVbP2eUGsVQzThc=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tFqJeSiKDHohePFe0HtKFsNpt26WYTdidCKf0JXjwo4tVf5M1/47bNQVtfWHh4Z4adeYNUCoOu++0U1tY3NreK26Wd3b39g/LhUcskmWa8yRKZ6E5ADZdC8SYKlLyTak7jQPJ2MLqd1dtPXBuRqEccp9yP6UCJSDCK1nqohuf9csWtuXORVfByqECuRr/81QsTlsVcIZPUmK7npuhPqEbBJJ+WepnhKWUjOuBdi4rG3PiT+apTcmadkESJtk8hmbu/JyY0NmYcB7Yzpjg0y7WZ+V+tm2F07U+ESjPkii0+ijJJMCGzu0koNGcoxxYo08LuStiQasrQplOyIXjLJ69C66LmWb6/rNRv8jiKcAKnUAUPrqAOd9CAJjAYwDO8wpsjnRfn3flYtBacfOYY/sj5/AGNPI1N</latexit>

Pf � k0, 1
<latexit sha1_base64="bbKapyHJbTA8G7tcEzkpDH2CH/U=">AAAB73icbZBNS8NAEIYnftb6VfXoZbGIHrQkIuix6MVjBfsBbSib7aZdutnE3YlQQv+EFw+KePXvePPfuG1z0NYXFh7emWFn3iCRwqDrfjtLyyura+uFjeLm1vbObmlvv2HiVDNeZ7GMdSughkuheB0FSt5KNKdRIHkzGN5O6s0nro2I1QOOEu5HtK9EKBhFa7Vq3fB8eHLmdUtlt+JORRbBy6EMuWrd0lenF7M04gqZpMa0PTdBP6MaBZN8XOykhieUDWmfty0qGnHjZ9N9x+TYOj0Sxto+hWTq/p7IaGTMKApsZ0RxYOZrE/O/WjvF8NrPhEpS5IrNPgpTSTAmk+NJT2jOUI4sUKaF3ZWwAdWUoY2oaEPw5k9ehMZFxbN8f1mu3uRxFOAQjuAUPLiCKtxBDerAQMIzvMKb8+i8OO/Ox6x1yclnDuCPnM8fjhiO+w==</latexit><latexit sha1_base64="bbKapyHJbTA8G7tcEzkpDH2CH/U=">AAAB73icbZBNS8NAEIYnftb6VfXoZbGIHrQkIuix6MVjBfsBbSib7aZdutnE3YlQQv+EFw+KePXvePPfuG1z0NYXFh7emWFn3iCRwqDrfjtLyyura+uFjeLm1vbObmlvv2HiVDNeZ7GMdSughkuheB0FSt5KNKdRIHkzGN5O6s0nro2I1QOOEu5HtK9EKBhFa7Vq3fB8eHLmdUtlt+JORRbBy6EMuWrd0lenF7M04gqZpMa0PTdBP6MaBZN8XOykhieUDWmfty0qGnHjZ9N9x+TYOj0Sxto+hWTq/p7IaGTMKApsZ0RxYOZrE/O/WjvF8NrPhEpS5IrNPgpTSTAmk+NJT2jOUI4sUKaF3ZWwAdWUoY2oaEPw5k9ehMZFxbN8f1mu3uRxFOAQjuAUPLiCKtxBDerAQMIzvMKb8+i8OO/Ox6x1yclnDuCPnM8fjhiO+w==</latexit><latexit sha1_base64="bbKapyHJbTA8G7tcEzkpDH2CH/U=">AAAB73icbZBNS8NAEIYnftb6VfXoZbGIHrQkIuix6MVjBfsBbSib7aZdutnE3YlQQv+EFw+KePXvePPfuG1z0NYXFh7emWFn3iCRwqDrfjtLyyura+uFjeLm1vbObmlvv2HiVDNeZ7GMdSughkuheB0FSt5KNKdRIHkzGN5O6s0nro2I1QOOEu5HtK9EKBhFa7Vq3fB8eHLmdUtlt+JORRbBy6EMuWrd0lenF7M04gqZpMa0PTdBP6MaBZN8XOykhieUDWmfty0qGnHjZ9N9x+TYOj0Sxto+hWTq/p7IaGTMKApsZ0RxYOZrE/O/WjvF8NrPhEpS5IrNPgpTSTAmk+NJT2jOUI4sUKaF3ZWwAdWUoY2oaEPw5k9ehMZFxbN8f1mu3uRxFOAQjuAUPLiCKtxBDerAQMIzvMKb8+i8OO/Ox6x1yclnDuCPnM8fjhiO+w==</latexit><latexit sha1_base64="bbKapyHJbTA8G7tcEzkpDH2CH/U=">AAAB73icbZBNS8NAEIYnftb6VfXoZbGIHrQkIuix6MVjBfsBbSib7aZdutnE3YlQQv+EFw+KePXvePPfuG1z0NYXFh7emWFn3iCRwqDrfjtLyyura+uFjeLm1vbObmlvv2HiVDNeZ7GMdSughkuheB0FSt5KNKdRIHkzGN5O6s0nro2I1QOOEu5HtK9EKBhFa7Vq3fB8eHLmdUtlt+JORRbBy6EMuWrd0lenF7M04gqZpMa0PTdBP6MaBZN8XOykhieUDWmfty0qGnHjZ9N9x+TYOj0Sxto+hWTq/p7IaGTMKApsZ0RxYOZrE/O/WjvF8NrPhEpS5IrNPgpTSTAmk+NJT2jOUI4sUKaF3ZWwAdWUoY2oaEPw5k9ehMZFxbN8f1mu3uRxFOAQjuAUPLiCKtxBDerAQMIzvMKb8+i8OO/Ox6x1yclnDuCPnM8fjhiO+w==</latexit>

Pi � k, 1
<latexit sha1_base64="AmzLQuH8idzpz8DUH8bp48f9vPI=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8KAlEUGPRS8eK1hbaEPZbCftks0m7G6EEvojvHhQxKu/x5v/xm2bg7a+sPDwzgw78wap4Nq47rdTWlldW98ob1a2tnd296r7B486yRTDFktEojoB1Si4xJbhRmAnVUjjQGA7iG6n9fYTKs0T+WDGKfoxHUoeckaNtdrNPj+Pzrx+tebW3ZnIMngF1KBQs1/96g0SlsUoDRNU667npsbPqTKcCZxUepnGlLKIDrFrUdIYtZ/P1p2QE+sMSJgo+6QhM/f3RE5jrcdxYDtjakZ6sTY1/6t1MxNe+zmXaWZQsvlHYSaIScj0djLgCpkRYwuUKW53JWxEFWXGJlSxIXiLJy/D40Xds3x/WWvcFHGU4QiO4RQ8uIIG3EETWsAggmd4hTcndV6cd+dj3lpyiplD+CPn8wcwqY7N</latexit><latexit sha1_base64="AmzLQuH8idzpz8DUH8bp48f9vPI=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8KAlEUGPRS8eK1hbaEPZbCftks0m7G6EEvojvHhQxKu/x5v/xm2bg7a+sPDwzgw78wap4Nq47rdTWlldW98ob1a2tnd296r7B486yRTDFktEojoB1Si4xJbhRmAnVUjjQGA7iG6n9fYTKs0T+WDGKfoxHUoeckaNtdrNPj+Pzrx+tebW3ZnIMngF1KBQs1/96g0SlsUoDRNU667npsbPqTKcCZxUepnGlLKIDrFrUdIYtZ/P1p2QE+sMSJgo+6QhM/f3RE5jrcdxYDtjakZ6sTY1/6t1MxNe+zmXaWZQsvlHYSaIScj0djLgCpkRYwuUKW53JWxEFWXGJlSxIXiLJy/D40Xds3x/WWvcFHGU4QiO4RQ8uIIG3EETWsAggmd4hTcndV6cd+dj3lpyiplD+CPn8wcwqY7N</latexit><latexit sha1_base64="AmzLQuH8idzpz8DUH8bp48f9vPI=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8KAlEUGPRS8eK1hbaEPZbCftks0m7G6EEvojvHhQxKu/x5v/xm2bg7a+sPDwzgw78wap4Nq47rdTWlldW98ob1a2tnd296r7B486yRTDFktEojoB1Si4xJbhRmAnVUjjQGA7iG6n9fYTKs0T+WDGKfoxHUoeckaNtdrNPj+Pzrx+tebW3ZnIMngF1KBQs1/96g0SlsUoDRNU667npsbPqTKcCZxUepnGlLKIDrFrUdIYtZ/P1p2QE+sMSJgo+6QhM/f3RE5jrcdxYDtjakZ6sTY1/6t1MxNe+zmXaWZQsvlHYSaIScj0djLgCpkRYwuUKW53JWxEFWXGJlSxIXiLJy/D40Xds3x/WWvcFHGU4QiO4RQ8uIIG3EETWsAggmd4hTcndV6cd+dj3lpyiplD+CPn8wcwqY7N</latexit><latexit sha1_base64="AmzLQuH8idzpz8DUH8bp48f9vPI=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8KAlEUGPRS8eK1hbaEPZbCftks0m7G6EEvojvHhQxKu/x5v/xm2bg7a+sPDwzgw78wap4Nq47rdTWlldW98ob1a2tnd296r7B486yRTDFktEojoB1Si4xJbhRmAnVUjjQGA7iG6n9fYTKs0T+WDGKfoxHUoeckaNtdrNPj+Pzrx+tebW3ZnIMngF1KBQs1/96g0SlsUoDRNU667npsbPqTKcCZxUepnGlLKIDrFrUdIYtZ/P1p2QE+sMSJgo+6QhM/f3RE5jrcdxYDtjakZ6sTY1/6t1MxNe+zmXaWZQsvlHYSaIScj0djLgCpkRYwuUKW53JWxEFWXGJlSxIXiLJy/D40Xds3x/WWvcFHGU4QiO4RQ8uIIG3EETWsAggmd4hTcndV6cd+dj3lpyiplD+CPn8wcwqY7N</latexit>

k0, 2
<latexit sha1_base64="7eBSiKX6QDSBpZF/VRQwHMp4JIw=">AAAB63icbZDNSgMxFIXv1L9a/6ou3QSL6ELKTBF0WXTjsoLTFtqhZNJMG5pkhiQjlKGv4MaFIm59IXe+jZl2Ftp6IPBx7r3k3hMmnGnjut9OaW19Y3OrvF3Z2d3bP6geHrV1nCpCfRLzWHVDrClnkvqGGU67iaJYhJx2wsldXu88UaVZLB/NNKGBwCPJIkawya3J+WVjUK25dXcutApeATUo1BpUv/rDmKSCSkM41rrnuYkJMqwMI5zOKv1U0wSTCR7RnkWJBdVBNt91hs6sM0RRrOyTBs3d3xMZFlpPRWg7BTZjvVzLzf9qvdREN0HGZJIaKsnioyjlyMQoPxwNmaLE8KkFTBSzuyIyxgoTY+Op2BC85ZNXod2oe5YfrmrN2yKOMpzAKVyAB9fQhHtogQ8ExvAMr/DmCOfFeXc+Fq0lp5g5hj9yPn8ADKaNkg==</latexit><latexit sha1_base64="7eBSiKX6QDSBpZF/VRQwHMp4JIw=">AAAB63icbZDNSgMxFIXv1L9a/6ou3QSL6ELKTBF0WXTjsoLTFtqhZNJMG5pkhiQjlKGv4MaFIm59IXe+jZl2Ftp6IPBx7r3k3hMmnGnjut9OaW19Y3OrvF3Z2d3bP6geHrV1nCpCfRLzWHVDrClnkvqGGU67iaJYhJx2wsldXu88UaVZLB/NNKGBwCPJIkawya3J+WVjUK25dXcutApeATUo1BpUv/rDmKSCSkM41rrnuYkJMqwMI5zOKv1U0wSTCR7RnkWJBdVBNt91hs6sM0RRrOyTBs3d3xMZFlpPRWg7BTZjvVzLzf9qvdREN0HGZJIaKsnioyjlyMQoPxwNmaLE8KkFTBSzuyIyxgoTY+Op2BC85ZNXod2oe5YfrmrN2yKOMpzAKVyAB9fQhHtogQ8ExvAMr/DmCOfFeXc+Fq0lp5g5hj9yPn8ADKaNkg==</latexit><latexit sha1_base64="7eBSiKX6QDSBpZF/VRQwHMp4JIw=">AAAB63icbZDNSgMxFIXv1L9a/6ou3QSL6ELKTBF0WXTjsoLTFtqhZNJMG5pkhiQjlKGv4MaFIm59IXe+jZl2Ftp6IPBx7r3k3hMmnGnjut9OaW19Y3OrvF3Z2d3bP6geHrV1nCpCfRLzWHVDrClnkvqGGU67iaJYhJx2wsldXu88UaVZLB/NNKGBwCPJIkawya3J+WVjUK25dXcutApeATUo1BpUv/rDmKSCSkM41rrnuYkJMqwMI5zOKv1U0wSTCR7RnkWJBdVBNt91hs6sM0RRrOyTBs3d3xMZFlpPRWg7BTZjvVzLzf9qvdREN0HGZJIaKsnioyjlyMQoPxwNmaLE8KkFTBSzuyIyxgoTY+Op2BC85ZNXod2oe5YfrmrN2yKOMpzAKVyAB9fQhHtogQ8ExvAMr/DmCOfFeXc+Fq0lp5g5hj9yPn8ADKaNkg==</latexit><latexit sha1_base64="7eBSiKX6QDSBpZF/VRQwHMp4JIw=">AAAB63icbZDNSgMxFIXv1L9a/6ou3QSL6ELKTBF0WXTjsoLTFtqhZNJMG5pkhiQjlKGv4MaFIm59IXe+jZl2Ftp6IPBx7r3k3hMmnGnjut9OaW19Y3OrvF3Z2d3bP6geHrV1nCpCfRLzWHVDrClnkvqGGU67iaJYhJx2wsldXu88UaVZLB/NNKGBwCPJIkawya3J+WVjUK25dXcutApeATUo1BpUv/rDmKSCSkM41rrnuYkJMqwMI5zOKv1U0wSTCR7RnkWJBdVBNt91hs6sM0RRrOyTBs3d3xMZFlpPRWg7BTZjvVzLzf9qvdREN0HGZJIaKsnioyjlyMQoPxwNmaLE8KkFTBSzuyIyxgoTY+Op2BC85ZNXod2oe5YfrmrN2yKOMpzAKVyAB9fQhHtogQ8ExvAMr/DmCOfFeXc+Fq0lp5g5hj9yPn8ADKaNkg==</latexit>

Wdf;µ1···µn
<latexit sha1_base64="1ClvM+0xmPd5kSVxyfLfycDn8B8=">AAACEnicbVDNS8MwHE39nPOr6tFLcAh6Ga0ICl6GXjxOcB+wlpKm6RaWpCVJhVH6N3jxX/HiQRGvnrz535huPejmg8DLe78fyXthyqjSjvNtLS2vrK6t1zbqm1vbO7v23n5XJZnEpIMTlsh+iBRhVJCOppqRfioJ4iEjvXB8U/q9ByIVTcS9nqTE52goaEwx0kYK7FOPIz3CiOW9IshzT3IYxcWVx7PAhR6OEq1geRFFYDecpjMFXCRuRRqgQjuwv7wowRknQmOGlBq4Tqr9HElNMSNF3csUSREeoyEZGCoQJ8rPp5EKeGyUCMaJNEdoOFV/b+SIKzXhoZksA6h5rxT/8waZji/9nIo000Tg2UNxxqBOYNkPjKgkWLOJIQhLav4K8QhJhLVpsW5KcOcjL5LuWdM1/O680bqu6qiBQ3AEToALLkAL3II26AAMHsEzeAVv1pP1Yr1bH7PRJavaOQB/YH3+AJ8zngs=</latexit><latexit sha1_base64="1ClvM+0xmPd5kSVxyfLfycDn8B8=">AAACEnicbVDNS8MwHE39nPOr6tFLcAh6Ga0ICl6GXjxOcB+wlpKm6RaWpCVJhVH6N3jxX/HiQRGvnrz535huPejmg8DLe78fyXthyqjSjvNtLS2vrK6t1zbqm1vbO7v23n5XJZnEpIMTlsh+iBRhVJCOppqRfioJ4iEjvXB8U/q9ByIVTcS9nqTE52goaEwx0kYK7FOPIz3CiOW9IshzT3IYxcWVx7PAhR6OEq1geRFFYDecpjMFXCRuRRqgQjuwv7wowRknQmOGlBq4Tqr9HElNMSNF3csUSREeoyEZGCoQJ8rPp5EKeGyUCMaJNEdoOFV/b+SIKzXhoZksA6h5rxT/8waZji/9nIo000Tg2UNxxqBOYNkPjKgkWLOJIQhLav4K8QhJhLVpsW5KcOcjL5LuWdM1/O680bqu6qiBQ3AEToALLkAL3II26AAMHsEzeAVv1pP1Yr1bH7PRJavaOQB/YH3+AJ8zngs=</latexit><latexit sha1_base64="1ClvM+0xmPd5kSVxyfLfycDn8B8=">AAACEnicbVDNS8MwHE39nPOr6tFLcAh6Ga0ICl6GXjxOcB+wlpKm6RaWpCVJhVH6N3jxX/HiQRGvnrz535huPejmg8DLe78fyXthyqjSjvNtLS2vrK6t1zbqm1vbO7v23n5XJZnEpIMTlsh+iBRhVJCOppqRfioJ4iEjvXB8U/q9ByIVTcS9nqTE52goaEwx0kYK7FOPIz3CiOW9IshzT3IYxcWVx7PAhR6OEq1geRFFYDecpjMFXCRuRRqgQjuwv7wowRknQmOGlBq4Tqr9HElNMSNF3csUSREeoyEZGCoQJ8rPp5EKeGyUCMaJNEdoOFV/b+SIKzXhoZksA6h5rxT/8waZji/9nIo000Tg2UNxxqBOYNkPjKgkWLOJIQhLav4K8QhJhLVpsW5KcOcjL5LuWdM1/O680bqu6qiBQ3AEToALLkAL3II26AAMHsEzeAVv1pP1Yr1bH7PRJavaOQB/YH3+AJ8zngs=</latexit><latexit sha1_base64="1ClvM+0xmPd5kSVxyfLfycDn8B8=">AAACEnicbVDNS8MwHE39nPOr6tFLcAh6Ga0ICl6GXjxOcB+wlpKm6RaWpCVJhVH6N3jxX/HiQRGvnrz535huPejmg8DLe78fyXthyqjSjvNtLS2vrK6t1zbqm1vbO7v23n5XJZnEpIMTlsh+iBRhVJCOppqRfioJ4iEjvXB8U/q9ByIVTcS9nqTE52goaEwx0kYK7FOPIz3CiOW9IshzT3IYxcWVx7PAhR6OEq1geRFFYDecpjMFXCRuRRqgQjuwv7wowRknQmOGlBq4Tqr9HElNMSNF3csUSREeoyEZGCoQJ8rPp5EKeGyUCMaJNEdoOFV/b+SIKzXhoZksA6h5rxT/8waZji/9nIo000Tg2UNxxqBOYNkPjKgkWLOJIQhLav4K8QhJhLVpsW5KcOcjL5LuWdM1/O680bqu6qiBQ3AEToALLkAL3II26AAMHsEzeAVv1pP1Yr1bH7PRJavaOQB/YH3+AJ8zngs=</latexit>

Wµ1···µn =
<latexit sha1_base64="O+VPcKNloVCQDCIgNWfLVymBfww=">AAACCnicbVDLSsNAFJ34rPUVdelmtAiuSiKCboSiG5cV7AOaECaTSTt0MhNmJkIJWbvxV9y4UMStX+DOv3HSZqGtBwbOnHMv994Tpowq7Tjf1tLyyuraem2jvrm1vbNr7+13lcgkJh0smJD9ECnCKCcdTTUj/VQSlISM9MLxTen3HohUVPB7PUmJn6AhpzHFSBspsI+8BOkRRizvFUHuJVngQg9HQitYfnhxFdgNp+lMAReJW5EGqNAO7C8vEjhLCNeYIaUGrpNqP0dSU8xIUfcyRVKEx2hIBoZylBDl59NTCnhilAjGQprHNZyqvztylCg1SUJTWS6u5r1S/M8bZDq+9HPK00wTjmeD4oxBLWCZC4yoJFiziSEIS2p2hXiEJMLapFc3IbjzJy+S7lnTNfzuvNG6ruKogUNwDE6BCy5AC9yCNugADB7BM3gFb9aT9WK9Wx+z0iWr6jkAf2B9/gBODpqg</latexit><latexit sha1_base64="O+VPcKNloVCQDCIgNWfLVymBfww=">AAACCnicbVDLSsNAFJ34rPUVdelmtAiuSiKCboSiG5cV7AOaECaTSTt0MhNmJkIJWbvxV9y4UMStX+DOv3HSZqGtBwbOnHMv994Tpowq7Tjf1tLyyuraem2jvrm1vbNr7+13lcgkJh0smJD9ECnCKCcdTTUj/VQSlISM9MLxTen3HohUVPB7PUmJn6AhpzHFSBspsI+8BOkRRizvFUHuJVngQg9HQitYfnhxFdgNp+lMAReJW5EGqNAO7C8vEjhLCNeYIaUGrpNqP0dSU8xIUfcyRVKEx2hIBoZylBDl59NTCnhilAjGQprHNZyqvztylCg1SUJTWS6u5r1S/M8bZDq+9HPK00wTjmeD4oxBLWCZC4yoJFiziSEIS2p2hXiEJMLapFc3IbjzJy+S7lnTNfzuvNG6ruKogUNwDE6BCy5AC9yCNugADB7BM3gFb9aT9WK9Wx+z0iWr6jkAf2B9/gBODpqg</latexit><latexit sha1_base64="O+VPcKNloVCQDCIgNWfLVymBfww=">AAACCnicbVDLSsNAFJ34rPUVdelmtAiuSiKCboSiG5cV7AOaECaTSTt0MhNmJkIJWbvxV9y4UMStX+DOv3HSZqGtBwbOnHMv994Tpowq7Tjf1tLyyuraem2jvrm1vbNr7+13lcgkJh0smJD9ECnCKCcdTTUj/VQSlISM9MLxTen3HohUVPB7PUmJn6AhpzHFSBspsI+8BOkRRizvFUHuJVngQg9HQitYfnhxFdgNp+lMAReJW5EGqNAO7C8vEjhLCNeYIaUGrpNqP0dSU8xIUfcyRVKEx2hIBoZylBDl59NTCnhilAjGQprHNZyqvztylCg1SUJTWS6u5r1S/M8bZDq+9HPK00wTjmeD4oxBLWCZC4yoJFiziSEIS2p2hXiEJMLapFc3IbjzJy+S7lnTNfzuvNG6ruKogUNwDE6BCy5AC9yCNugADB7BM3gFb9aT9WK9Wx+z0iWr6jkAf2B9/gBODpqg</latexit><latexit sha1_base64="O+VPcKNloVCQDCIgNWfLVymBfww=">AAACCnicbVDLSsNAFJ34rPUVdelmtAiuSiKCboSiG5cV7AOaECaTSTt0MhNmJkIJWbvxV9y4UMStX+DOv3HSZqGtBwbOnHMv994Tpowq7Tjf1tLyyuraem2jvrm1vbNr7+13lcgkJh0smJD9ECnCKCcdTTUj/VQSlISM9MLxTen3HohUVPB7PUmJn6AhpzHFSBspsI+8BOkRRizvFUHuJVngQg9HQitYfnhxFdgNp+lMAReJW5EGqNAO7C8vEjhLCNeYIaUGrpNqP0dSU8xIUfcyRVKEx2hIBoZylBDl59NTCnhilAjGQprHNZyqvztylCg1SUJTWS6u5r1S/M8bZDq+9HPK00wTjmeD4oxBLWCZC4yoJFiziSEIS2p2hXiEJMLapFc3IbjzJy+S7lnTNfzuvNG6ruKogUNwDE6BCy5AC9yCNugADB7BM3gFb9aT9WK9Wx+z0iWr6jkAf2B9/gBODpqg</latexit>
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Expand functions around the pole:
CM relative momenta of p1-p2.
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G-function when Pi = Pf (one pole)

scalar 1-particle FF
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Gµ1···µn(Pf , Pi, L) = V �

k, 2
(a)
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(b)

(c)

(d)
<latexit sha1_base64="SZk5LnPonUPohVbP2eUGsVQzThc=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tFqJeSiKDHohePFe0HtKFsNpt26WYTdidCKf0JXjwo4tVf5M1/47bNQVtfWHh4Z4adeYNUCoOu++0U1tY3NreK26Wd3b39g/LhUcskmWa8yRKZ6E5ADZdC8SYKlLyTak7jQPJ2MLqd1dtPXBuRqEccp9yP6UCJSDCK1nqohuf9csWtuXORVfByqECuRr/81QsTlsVcIZPUmK7npuhPqEbBJJ+WepnhKWUjOuBdi4rG3PiT+apTcmadkESJtk8hmbu/JyY0NmYcB7Yzpjg0y7WZ+V+tm2F07U+ESjPkii0+ijJJMCGzu0koNGcoxxYo08LuStiQasrQplOyIXjLJ69C66LmWb6/rNRv8jiKcAKnUAUPrqAOd9CAJjAYwDO8wpsjnRfn3flYtBacfOYY/sj5/AGNPI1N</latexit><latexit sha1_base64="SZk5LnPonUPohVbP2eUGsVQzThc=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tFqJeSiKDHohePFe0HtKFsNpt26WYTdidCKf0JXjwo4tVf5M1/47bNQVtfWHh4Z4adeYNUCoOu++0U1tY3NreK26Wd3b39g/LhUcskmWa8yRKZ6E5ADZdC8SYKlLyTak7jQPJ2MLqd1dtPXBuRqEccp9yP6UCJSDCK1nqohuf9csWtuXORVfByqECuRr/81QsTlsVcIZPUmK7npuhPqEbBJJ+WepnhKWUjOuBdi4rG3PiT+apTcmadkESJtk8hmbu/JyY0NmYcB7Yzpjg0y7WZ+V+tm2F07U+ESjPkii0+ijJJMCGzu0koNGcoxxYo08LuStiQasrQplOyIXjLJ69C66LmWb6/rNRv8jiKcAKnUAUPrqAOd9CAJjAYwDO8wpsjnRfn3flYtBacfOYY/sj5/AGNPI1N</latexit><latexit sha1_base64="SZk5LnPonUPohVbP2eUGsVQzThc=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tFqJeSiKDHohePFe0HtKFsNpt26WYTdidCKf0JXjwo4tVf5M1/47bNQVtfWHh4Z4adeYNUCoOu++0U1tY3NreK26Wd3b39g/LhUcskmWa8yRKZ6E5ADZdC8SYKlLyTak7jQPJ2MLqd1dtPXBuRqEccp9yP6UCJSDCK1nqohuf9csWtuXORVfByqECuRr/81QsTlsVcIZPUmK7npuhPqEbBJJ+WepnhKWUjOuBdi4rG3PiT+apTcmadkESJtk8hmbu/JyY0NmYcB7Yzpjg0y7WZ+V+tm2F07U+ESjPkii0+ijJJMCGzu0koNGcoxxYo08LuStiQasrQplOyIXjLJ69C66LmWb6/rNRv8jiKcAKnUAUPrqAOd9CAJjAYwDO8wpsjnRfn3flYtBacfOYY/sj5/AGNPI1N</latexit><latexit sha1_base64="SZk5LnPonUPohVbP2eUGsVQzThc=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tFqJeSiKDHohePFe0HtKFsNpt26WYTdidCKf0JXjwo4tVf5M1/47bNQVtfWHh4Z4adeYNUCoOu++0U1tY3NreK26Wd3b39g/LhUcskmWa8yRKZ6E5ADZdC8SYKlLyTak7jQPJ2MLqd1dtPXBuRqEccp9yP6UCJSDCK1nqohuf9csWtuXORVfByqECuRr/81QsTlsVcIZPUmK7npuhPqEbBJJ+WepnhKWUjOuBdi4rG3PiT+apTcmadkESJtk8hmbu/JyY0NmYcB7Yzpjg0y7WZ+V+tm2F07U+ESjPkii0+ijJJMCGzu0koNGcoxxYo08LuStiQasrQplOyIXjLJ69C66LmWb6/rNRv8jiKcAKnUAUPrqAOd9CAJjAYwDO8wpsjnRfn3flYtBacfOYY/sj5/AGNPI1N</latexit>

Pf � k0, 1
<latexit sha1_base64="bbKapyHJbTA8G7tcEzkpDH2CH/U=">AAAB73icbZBNS8NAEIYnftb6VfXoZbGIHrQkIuix6MVjBfsBbSib7aZdutnE3YlQQv+EFw+KePXvePPfuG1z0NYXFh7emWFn3iCRwqDrfjtLyyura+uFjeLm1vbObmlvv2HiVDNeZ7GMdSughkuheB0FSt5KNKdRIHkzGN5O6s0nro2I1QOOEu5HtK9EKBhFa7Vq3fB8eHLmdUtlt+JORRbBy6EMuWrd0lenF7M04gqZpMa0PTdBP6MaBZN8XOykhieUDWmfty0qGnHjZ9N9x+TYOj0Sxto+hWTq/p7IaGTMKApsZ0RxYOZrE/O/WjvF8NrPhEpS5IrNPgpTSTAmk+NJT2jOUI4sUKaF3ZWwAdWUoY2oaEPw5k9ehMZFxbN8f1mu3uRxFOAQjuAUPLiCKtxBDerAQMIzvMKb8+i8OO/Ox6x1yclnDuCPnM8fjhiO+w==</latexit><latexit sha1_base64="bbKapyHJbTA8G7tcEzkpDH2CH/U=">AAAB73icbZBNS8NAEIYnftb6VfXoZbGIHrQkIuix6MVjBfsBbSib7aZdutnE3YlQQv+EFw+KePXvePPfuG1z0NYXFh7emWFn3iCRwqDrfjtLyyura+uFjeLm1vbObmlvv2HiVDNeZ7GMdSughkuheB0FSt5KNKdRIHkzGN5O6s0nro2I1QOOEu5HtK9EKBhFa7Vq3fB8eHLmdUtlt+JORRbBy6EMuWrd0lenF7M04gqZpMa0PTdBP6MaBZN8XOykhieUDWmfty0qGnHjZ9N9x+TYOj0Sxto+hWTq/p7IaGTMKApsZ0RxYOZrE/O/WjvF8NrPhEpS5IrNPgpTSTAmk+NJT2jOUI4sUKaF3ZWwAdWUoY2oaEPw5k9ehMZFxbN8f1mu3uRxFOAQjuAUPLiCKtxBDerAQMIzvMKb8+i8OO/Ox6x1yclnDuCPnM8fjhiO+w==</latexit><latexit sha1_base64="bbKapyHJbTA8G7tcEzkpDH2CH/U=">AAAB73icbZBNS8NAEIYnftb6VfXoZbGIHrQkIuix6MVjBfsBbSib7aZdutnE3YlQQv+EFw+KePXvePPfuG1z0NYXFh7emWFn3iCRwqDrfjtLyyura+uFjeLm1vbObmlvv2HiVDNeZ7GMdSughkuheB0FSt5KNKdRIHkzGN5O6s0nro2I1QOOEu5HtK9EKBhFa7Vq3fB8eHLmdUtlt+JORRbBy6EMuWrd0lenF7M04gqZpMa0PTdBP6MaBZN8XOykhieUDWmfty0qGnHjZ9N9x+TYOj0Sxto+hWTq/p7IaGTMKApsZ0RxYOZrE/O/WjvF8NrPhEpS5IrNPgpTSTAmk+NJT2jOUI4sUKaF3ZWwAdWUoY2oaEPw5k9ehMZFxbN8f1mu3uRxFOAQjuAUPLiCKtxBDerAQMIzvMKb8+i8OO/Ox6x1yclnDuCPnM8fjhiO+w==</latexit><latexit sha1_base64="bbKapyHJbTA8G7tcEzkpDH2CH/U=">AAAB73icbZBNS8NAEIYnftb6VfXoZbGIHrQkIuix6MVjBfsBbSib7aZdutnE3YlQQv+EFw+KePXvePPfuG1z0NYXFh7emWFn3iCRwqDrfjtLyyura+uFjeLm1vbObmlvv2HiVDNeZ7GMdSughkuheB0FSt5KNKdRIHkzGN5O6s0nro2I1QOOEu5HtK9EKBhFa7Vq3fB8eHLmdUtlt+JORRbBy6EMuWrd0lenF7M04gqZpMa0PTdBP6MaBZN8XOykhieUDWmfty0qGnHjZ9N9x+TYOj0Sxto+hWTq/p7IaGTMKApsZ0RxYOZrE/O/WjvF8NrPhEpS5IrNPgpTSTAmk+NJT2jOUI4sUKaF3ZWwAdWUoY2oaEPw5k9ehMZFxbN8f1mu3uRxFOAQjuAUPLiCKtxBDerAQMIzvMKb8+i8OO/Ox6x1yclnDuCPnM8fjhiO+w==</latexit>

Pi � k, 1
<latexit sha1_base64="AmzLQuH8idzpz8DUH8bp48f9vPI=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8KAlEUGPRS8eK1hbaEPZbCftks0m7G6EEvojvHhQxKu/x5v/xm2bg7a+sPDwzgw78wap4Nq47rdTWlldW98ob1a2tnd296r7B486yRTDFktEojoB1Si4xJbhRmAnVUjjQGA7iG6n9fYTKs0T+WDGKfoxHUoeckaNtdrNPj+Pzrx+tebW3ZnIMngF1KBQs1/96g0SlsUoDRNU667npsbPqTKcCZxUepnGlLKIDrFrUdIYtZ/P1p2QE+sMSJgo+6QhM/f3RE5jrcdxYDtjakZ6sTY1/6t1MxNe+zmXaWZQsvlHYSaIScj0djLgCpkRYwuUKW53JWxEFWXGJlSxIXiLJy/D40Xds3x/WWvcFHGU4QiO4RQ8uIIG3EETWsAggmd4hTcndV6cd+dj3lpyiplD+CPn8wcwqY7N</latexit><latexit sha1_base64="AmzLQuH8idzpz8DUH8bp48f9vPI=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8KAlEUGPRS8eK1hbaEPZbCftks0m7G6EEvojvHhQxKu/x5v/xm2bg7a+sPDwzgw78wap4Nq47rdTWlldW98ob1a2tnd296r7B486yRTDFktEojoB1Si4xJbhRmAnVUjjQGA7iG6n9fYTKs0T+WDGKfoxHUoeckaNtdrNPj+Pzrx+tebW3ZnIMngF1KBQs1/96g0SlsUoDRNU667npsbPqTKcCZxUepnGlLKIDrFrUdIYtZ/P1p2QE+sMSJgo+6QhM/f3RE5jrcdxYDtjakZ6sTY1/6t1MxNe+zmXaWZQsvlHYSaIScj0djLgCpkRYwuUKW53JWxEFWXGJlSxIXiLJy/D40Xds3x/WWvcFHGU4QiO4RQ8uIIG3EETWsAggmd4hTcndV6cd+dj3lpyiplD+CPn8wcwqY7N</latexit><latexit sha1_base64="AmzLQuH8idzpz8DUH8bp48f9vPI=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8KAlEUGPRS8eK1hbaEPZbCftks0m7G6EEvojvHhQxKu/x5v/xm2bg7a+sPDwzgw78wap4Nq47rdTWlldW98ob1a2tnd296r7B486yRTDFktEojoB1Si4xJbhRmAnVUjjQGA7iG6n9fYTKs0T+WDGKfoxHUoeckaNtdrNPj+Pzrx+tebW3ZnIMngF1KBQs1/96g0SlsUoDRNU667npsbPqTKcCZxUepnGlLKIDrFrUdIYtZ/P1p2QE+sMSJgo+6QhM/f3RE5jrcdxYDtjakZ6sTY1/6t1MxNe+zmXaWZQsvlHYSaIScj0djLgCpkRYwuUKW53JWxEFWXGJlSxIXiLJy/D40Xds3x/WWvcFHGU4QiO4RQ8uIIG3EETWsAggmd4hTcndV6cd+dj3lpyiplD+CPn8wcwqY7N</latexit><latexit sha1_base64="AmzLQuH8idzpz8DUH8bp48f9vPI=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8KAlEUGPRS8eK1hbaEPZbCftks0m7G6EEvojvHhQxKu/x5v/xm2bg7a+sPDwzgw78wap4Nq47rdTWlldW98ob1a2tnd296r7B486yRTDFktEojoB1Si4xJbhRmAnVUjjQGA7iG6n9fYTKs0T+WDGKfoxHUoeckaNtdrNPj+Pzrx+tebW3ZnIMngF1KBQs1/96g0SlsUoDRNU667npsbPqTKcCZxUepnGlLKIDrFrUdIYtZ/P1p2QE+sMSJgo+6QhM/f3RE5jrcdxYDtjakZ6sTY1/6t1MxNe+zmXaWZQsvlHYSaIScj0djLgCpkRYwuUKW53JWxEFWXGJlSxIXiLJy/D40Xds3x/WWvcFHGU4QiO4RQ8uIIG3EETWsAggmd4hTcndV6cd+dj3lpyiplD+CPn8wcwqY7N</latexit>

k0, 2
<latexit sha1_base64="7eBSiKX6QDSBpZF/VRQwHMp4JIw=">AAAB63icbZDNSgMxFIXv1L9a/6ou3QSL6ELKTBF0WXTjsoLTFtqhZNJMG5pkhiQjlKGv4MaFIm59IXe+jZl2Ftp6IPBx7r3k3hMmnGnjut9OaW19Y3OrvF3Z2d3bP6geHrV1nCpCfRLzWHVDrClnkvqGGU67iaJYhJx2wsldXu88UaVZLB/NNKGBwCPJIkawya3J+WVjUK25dXcutApeATUo1BpUv/rDmKSCSkM41rrnuYkJMqwMI5zOKv1U0wSTCR7RnkWJBdVBNt91hs6sM0RRrOyTBs3d3xMZFlpPRWg7BTZjvVzLzf9qvdREN0HGZJIaKsnioyjlyMQoPxwNmaLE8KkFTBSzuyIyxgoTY+Op2BC85ZNXod2oe5YfrmrN2yKOMpzAKVyAB9fQhHtogQ8ExvAMr/DmCOfFeXc+Fq0lp5g5hj9yPn8ADKaNkg==</latexit><latexit sha1_base64="7eBSiKX6QDSBpZF/VRQwHMp4JIw=">AAAB63icbZDNSgMxFIXv1L9a/6ou3QSL6ELKTBF0WXTjsoLTFtqhZNJMG5pkhiQjlKGv4MaFIm59IXe+jZl2Ftp6IPBx7r3k3hMmnGnjut9OaW19Y3OrvF3Z2d3bP6geHrV1nCpCfRLzWHVDrClnkvqGGU67iaJYhJx2wsldXu88UaVZLB/NNKGBwCPJIkawya3J+WVjUK25dXcutApeATUo1BpUv/rDmKSCSkM41rrnuYkJMqwMI5zOKv1U0wSTCR7RnkWJBdVBNt91hs6sM0RRrOyTBs3d3xMZFlpPRWg7BTZjvVzLzf9qvdREN0HGZJIaKsnioyjlyMQoPxwNmaLE8KkFTBSzuyIyxgoTY+Op2BC85ZNXod2oe5YfrmrN2yKOMpzAKVyAB9fQhHtogQ8ExvAMr/DmCOfFeXc+Fq0lp5g5hj9yPn8ADKaNkg==</latexit><latexit sha1_base64="7eBSiKX6QDSBpZF/VRQwHMp4JIw=">AAAB63icbZDNSgMxFIXv1L9a/6ou3QSL6ELKTBF0WXTjsoLTFtqhZNJMG5pkhiQjlKGv4MaFIm59IXe+jZl2Ftp6IPBx7r3k3hMmnGnjut9OaW19Y3OrvF3Z2d3bP6geHrV1nCpCfRLzWHVDrClnkvqGGU67iaJYhJx2wsldXu88UaVZLB/NNKGBwCPJIkawya3J+WVjUK25dXcutApeATUo1BpUv/rDmKSCSkM41rrnuYkJMqwMI5zOKv1U0wSTCR7RnkWJBdVBNt91hs6sM0RRrOyTBs3d3xMZFlpPRWg7BTZjvVzLzf9qvdREN0HGZJIaKsnioyjlyMQoPxwNmaLE8KkFTBSzuyIyxgoTY+Op2BC85ZNXod2oe5YfrmrN2yKOMpzAKVyAB9fQhHtogQ8ExvAMr/DmCOfFeXc+Fq0lp5g5hj9yPn8ADKaNkg==</latexit><latexit sha1_base64="7eBSiKX6QDSBpZF/VRQwHMp4JIw=">AAAB63icbZDNSgMxFIXv1L9a/6ou3QSL6ELKTBF0WXTjsoLTFtqhZNJMG5pkhiQjlKGv4MaFIm59IXe+jZl2Ftp6IPBx7r3k3hMmnGnjut9OaW19Y3OrvF3Z2d3bP6geHrV1nCpCfRLzWHVDrClnkvqGGU67iaJYhJx2wsldXu88UaVZLB/NNKGBwCPJIkawya3J+WVjUK25dXcutApeATUo1BpUv/rDmKSCSkM41rrnuYkJMqwMI5zOKv1U0wSTCR7RnkWJBdVBNt91hs6sM0RRrOyTBs3d3xMZFlpPRWg7BTZjvVzLzf9qvdREN0HGZJIaKsnioyjlyMQoPxwNmaLE8KkFTBSzuyIyxgoTY+Op2BC85ZNXod2oe5YfrmrN2yKOMpzAKVyAB9fQhHtogQ8ExvAMr/DmCOfFeXc+Fq0lp5g5hj9yPn8ADKaNkg==</latexit>

Wdf;µ1···µn
<latexit sha1_base64="1ClvM+0xmPd5kSVxyfLfycDn8B8=">AAACEnicbVDNS8MwHE39nPOr6tFLcAh6Ga0ICl6GXjxOcB+wlpKm6RaWpCVJhVH6N3jxX/HiQRGvnrz535huPejmg8DLe78fyXthyqjSjvNtLS2vrK6t1zbqm1vbO7v23n5XJZnEpIMTlsh+iBRhVJCOppqRfioJ4iEjvXB8U/q9ByIVTcS9nqTE52goaEwx0kYK7FOPIz3CiOW9IshzT3IYxcWVx7PAhR6OEq1geRFFYDecpjMFXCRuRRqgQjuwv7wowRknQmOGlBq4Tqr9HElNMSNF3csUSREeoyEZGCoQJ8rPp5EKeGyUCMaJNEdoOFV/b+SIKzXhoZksA6h5rxT/8waZji/9nIo000Tg2UNxxqBOYNkPjKgkWLOJIQhLav4K8QhJhLVpsW5KcOcjL5LuWdM1/O680bqu6qiBQ3AEToALLkAL3II26AAMHsEzeAVv1pP1Yr1bH7PRJavaOQB/YH3+AJ8zngs=</latexit><latexit sha1_base64="1ClvM+0xmPd5kSVxyfLfycDn8B8=">AAACEnicbVDNS8MwHE39nPOr6tFLcAh6Ga0ICl6GXjxOcB+wlpKm6RaWpCVJhVH6N3jxX/HiQRGvnrz535huPejmg8DLe78fyXthyqjSjvNtLS2vrK6t1zbqm1vbO7v23n5XJZnEpIMTlsh+iBRhVJCOppqRfioJ4iEjvXB8U/q9ByIVTcS9nqTE52goaEwx0kYK7FOPIz3CiOW9IshzT3IYxcWVx7PAhR6OEq1geRFFYDecpjMFXCRuRRqgQjuwv7wowRknQmOGlBq4Tqr9HElNMSNF3csUSREeoyEZGCoQJ8rPp5EKeGyUCMaJNEdoOFV/b+SIKzXhoZksA6h5rxT/8waZji/9nIo000Tg2UNxxqBOYNkPjKgkWLOJIQhLav4K8QhJhLVpsW5KcOcjL5LuWdM1/O680bqu6qiBQ3AEToALLkAL3II26AAMHsEzeAVv1pP1Yr1bH7PRJavaOQB/YH3+AJ8zngs=</latexit><latexit sha1_base64="1ClvM+0xmPd5kSVxyfLfycDn8B8=">AAACEnicbVDNS8MwHE39nPOr6tFLcAh6Ga0ICl6GXjxOcB+wlpKm6RaWpCVJhVH6N3jxX/HiQRGvnrz535huPejmg8DLe78fyXthyqjSjvNtLS2vrK6t1zbqm1vbO7v23n5XJZnEpIMTlsh+iBRhVJCOppqRfioJ4iEjvXB8U/q9ByIVTcS9nqTE52goaEwx0kYK7FOPIz3CiOW9IshzT3IYxcWVx7PAhR6OEq1geRFFYDecpjMFXCRuRRqgQjuwv7wowRknQmOGlBq4Tqr9HElNMSNF3csUSREeoyEZGCoQJ8rPp5EKeGyUCMaJNEdoOFV/b+SIKzXhoZksA6h5rxT/8waZji/9nIo000Tg2UNxxqBOYNkPjKgkWLOJIQhLav4K8QhJhLVpsW5KcOcjL5LuWdM1/O680bqu6qiBQ3AEToALLkAL3II26AAMHsEzeAVv1pP1Yr1bH7PRJavaOQB/YH3+AJ8zngs=</latexit><latexit sha1_base64="1ClvM+0xmPd5kSVxyfLfycDn8B8=">AAACEnicbVDNS8MwHE39nPOr6tFLcAh6Ga0ICl6GXjxOcB+wlpKm6RaWpCVJhVH6N3jxX/HiQRGvnrz535huPejmg8DLe78fyXthyqjSjvNtLS2vrK6t1zbqm1vbO7v23n5XJZnEpIMTlsh+iBRhVJCOppqRfioJ4iEjvXB8U/q9ByIVTcS9nqTE52goaEwx0kYK7FOPIz3CiOW9IshzT3IYxcWVx7PAhR6OEq1geRFFYDecpjMFXCRuRRqgQjuwv7wowRknQmOGlBq4Tqr9HElNMSNF3csUSREeoyEZGCoQJ8rPp5EKeGyUCMaJNEdoOFV/b+SIKzXhoZksA6h5rxT/8waZji/9nIo000Tg2UNxxqBOYNkPjKgkWLOJIQhLav4K8QhJhLVpsW5KcOcjL5LuWdM1/O680bqu6qiBQ3AEToALLkAL3II26AAMHsEzeAVv1pP1Yr1bH7PRJavaOQB/YH3+AJ8zngs=</latexit>

Wµ1···µn =
<latexit sha1_base64="O+VPcKNloVCQDCIgNWfLVymBfww=">AAACCnicbVDLSsNAFJ34rPUVdelmtAiuSiKCboSiG5cV7AOaECaTSTt0MhNmJkIJWbvxV9y4UMStX+DOv3HSZqGtBwbOnHMv994Tpowq7Tjf1tLyyuraem2jvrm1vbNr7+13lcgkJh0smJD9ECnCKCcdTTUj/VQSlISM9MLxTen3HohUVPB7PUmJn6AhpzHFSBspsI+8BOkRRizvFUHuJVngQg9HQitYfnhxFdgNp+lMAReJW5EGqNAO7C8vEjhLCNeYIaUGrpNqP0dSU8xIUfcyRVKEx2hIBoZylBDl59NTCnhilAjGQprHNZyqvztylCg1SUJTWS6u5r1S/M8bZDq+9HPK00wTjmeD4oxBLWCZC4yoJFiziSEIS2p2hXiEJMLapFc3IbjzJy+S7lnTNfzuvNG6ruKogUNwDE6BCy5AC9yCNugADB7BM3gFb9aT9WK9Wx+z0iWr6jkAf2B9/gBODpqg</latexit><latexit sha1_base64="O+VPcKNloVCQDCIgNWfLVymBfww=">AAACCnicbVDLSsNAFJ34rPUVdelmtAiuSiKCboSiG5cV7AOaECaTSTt0MhNmJkIJWbvxV9y4UMStX+DOv3HSZqGtBwbOnHMv994Tpowq7Tjf1tLyyuraem2jvrm1vbNr7+13lcgkJh0smJD9ECnCKCcdTTUj/VQSlISM9MLxTen3HohUVPB7PUmJn6AhpzHFSBspsI+8BOkRRizvFUHuJVngQg9HQitYfnhxFdgNp+lMAReJW5EGqNAO7C8vEjhLCNeYIaUGrpNqP0dSU8xIUfcyRVKEx2hIBoZylBDl59NTCnhilAjGQprHNZyqvztylCg1SUJTWS6u5r1S/M8bZDq+9HPK00wTjmeD4oxBLWCZC4yoJFiziSEIS2p2hXiEJMLapFc3IbjzJy+S7lnTNfzuvNG6ruKogUNwDE6BCy5AC9yCNugADB7BM3gFb9aT9WK9Wx+z0iWr6jkAf2B9/gBODpqg</latexit><latexit sha1_base64="O+VPcKNloVCQDCIgNWfLVymBfww=">AAACCnicbVDLSsNAFJ34rPUVdelmtAiuSiKCboSiG5cV7AOaECaTSTt0MhNmJkIJWbvxV9y4UMStX+DOv3HSZqGtBwbOnHMv994Tpowq7Tjf1tLyyuraem2jvrm1vbNr7+13lcgkJh0smJD9ECnCKCcdTTUj/VQSlISM9MLxTen3HohUVPB7PUmJn6AhpzHFSBspsI+8BOkRRizvFUHuJVngQg9HQitYfnhxFdgNp+lMAReJW5EGqNAO7C8vEjhLCNeYIaUGrpNqP0dSU8xIUfcyRVKEx2hIBoZylBDl59NTCnhilAjGQprHNZyqvztylCg1SUJTWS6u5r1S/M8bZDq+9HPK00wTjmeD4oxBLWCZC4yoJFiziSEIS2p2hXiEJMLapFc3IbjzJy+S7lnTNfzuvNG6ruKogUNwDE6BCy5AC9yCNugADB7BM3gFb9aT9WK9Wx+z0iWr6jkAf2B9/gBODpqg</latexit><latexit sha1_base64="O+VPcKNloVCQDCIgNWfLVymBfww=">AAACCnicbVDLSsNAFJ34rPUVdelmtAiuSiKCboSiG5cV7AOaECaTSTt0MhNmJkIJWbvxV9y4UMStX+DOv3HSZqGtBwbOnHMv994Tpowq7Tjf1tLyyuraem2jvrm1vbNr7+13lcgkJh0smJD9ECnCKCcdTTUj/VQSlISM9MLxTen3HohUVPB7PUmJn6AhpzHFSBspsI+8BOkRRizvFUHuJVngQg9HQitYfnhxFdgNp+lMAReJW5EGqNAO7C8vEjhLCNeYIaUGrpNqP0dSU8xIUfcyRVKEx2hIBoZylBDl59NTCnhilAjGQprHNZyqvztylCg1SUJTWS6u5r1S/M8bZDq+9HPK00wTjmeD4oxBLWCZC4yoJFiziSEIS2p2hXiEJMLapFc3IbjzJy+S7lnTNfzuvNG6ruKogUNwDE6BCy5AC9yCNugADB7BM3gFb9aT9WK9Wx+z0iWr6jkAf2B9/gBODpqg</latexit>
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G-function when Pi = Pf (one pole)

scalar 1-particle FF
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Gµ1···µn(Pf , Pi, L) = V �

k, 2
(a)
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(b)

(c)

(d)
<latexit sha1_base64="SZk5LnPonUPohVbP2eUGsVQzThc=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tFqJeSiKDHohePFe0HtKFsNpt26WYTdidCKf0JXjwo4tVf5M1/47bNQVtfWHh4Z4adeYNUCoOu++0U1tY3NreK26Wd3b39g/LhUcskmWa8yRKZ6E5ADZdC8SYKlLyTak7jQPJ2MLqd1dtPXBuRqEccp9yP6UCJSDCK1nqohuf9csWtuXORVfByqECuRr/81QsTlsVcIZPUmK7npuhPqEbBJJ+WepnhKWUjOuBdi4rG3PiT+apTcmadkESJtk8hmbu/JyY0NmYcB7Yzpjg0y7WZ+V+tm2F07U+ESjPkii0+ijJJMCGzu0koNGcoxxYo08LuStiQasrQplOyIXjLJ69C66LmWb6/rNRv8jiKcAKnUAUPrqAOd9CAJjAYwDO8wpsjnRfn3flYtBacfOYY/sj5/AGNPI1N</latexit><latexit sha1_base64="SZk5LnPonUPohVbP2eUGsVQzThc=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tFqJeSiKDHohePFe0HtKFsNpt26WYTdidCKf0JXjwo4tVf5M1/47bNQVtfWHh4Z4adeYNUCoOu++0U1tY3NreK26Wd3b39g/LhUcskmWa8yRKZ6E5ADZdC8SYKlLyTak7jQPJ2MLqd1dtPXBuRqEccp9yP6UCJSDCK1nqohuf9csWtuXORVfByqECuRr/81QsTlsVcIZPUmK7npuhPqEbBJJ+WepnhKWUjOuBdi4rG3PiT+apTcmadkESJtk8hmbu/JyY0NmYcB7Yzpjg0y7WZ+V+tm2F07U+ESjPkii0+ijJJMCGzu0koNGcoxxYo08LuStiQasrQplOyIXjLJ69C66LmWb6/rNRv8jiKcAKnUAUPrqAOd9CAJjAYwDO8wpsjnRfn3flYtBacfOYY/sj5/AGNPI1N</latexit><latexit sha1_base64="SZk5LnPonUPohVbP2eUGsVQzThc=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tFqJeSiKDHohePFe0HtKFsNpt26WYTdidCKf0JXjwo4tVf5M1/47bNQVtfWHh4Z4adeYNUCoOu++0U1tY3NreK26Wd3b39g/LhUcskmWa8yRKZ6E5ADZdC8SYKlLyTak7jQPJ2MLqd1dtPXBuRqEccp9yP6UCJSDCK1nqohuf9csWtuXORVfByqECuRr/81QsTlsVcIZPUmK7npuhPqEbBJJ+WepnhKWUjOuBdi4rG3PiT+apTcmadkESJtk8hmbu/JyY0NmYcB7Yzpjg0y7WZ+V+tm2F07U+ESjPkii0+ijJJMCGzu0koNGcoxxYo08LuStiQasrQplOyIXjLJ69C66LmWb6/rNRv8jiKcAKnUAUPrqAOd9CAJjAYwDO8wpsjnRfn3flYtBacfOYY/sj5/AGNPI1N</latexit><latexit sha1_base64="SZk5LnPonUPohVbP2eUGsVQzThc=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tFqJeSiKDHohePFe0HtKFsNpt26WYTdidCKf0JXjwo4tVf5M1/47bNQVtfWHh4Z4adeYNUCoOu++0U1tY3NreK26Wd3b39g/LhUcskmWa8yRKZ6E5ADZdC8SYKlLyTak7jQPJ2MLqd1dtPXBuRqEccp9yP6UCJSDCK1nqohuf9csWtuXORVfByqECuRr/81QsTlsVcIZPUmK7npuhPqEbBJJ+WepnhKWUjOuBdi4rG3PiT+apTcmadkESJtk8hmbu/JyY0NmYcB7Yzpjg0y7WZ+V+tm2F07U+ESjPkii0+ijJJMCGzu0koNGcoxxYo08LuStiQasrQplOyIXjLJ69C66LmWb6/rNRv8jiKcAKnUAUPrqAOd9CAJjAYwDO8wpsjnRfn3flYtBacfOYY/sj5/AGNPI1N</latexit>

Pf � k0, 1
<latexit sha1_base64="bbKapyHJbTA8G7tcEzkpDH2CH/U=">AAAB73icbZBNS8NAEIYnftb6VfXoZbGIHrQkIuix6MVjBfsBbSib7aZdutnE3YlQQv+EFw+KePXvePPfuG1z0NYXFh7emWFn3iCRwqDrfjtLyyura+uFjeLm1vbObmlvv2HiVDNeZ7GMdSughkuheB0FSt5KNKdRIHkzGN5O6s0nro2I1QOOEu5HtK9EKBhFa7Vq3fB8eHLmdUtlt+JORRbBy6EMuWrd0lenF7M04gqZpMa0PTdBP6MaBZN8XOykhieUDWmfty0qGnHjZ9N9x+TYOj0Sxto+hWTq/p7IaGTMKApsZ0RxYOZrE/O/WjvF8NrPhEpS5IrNPgpTSTAmk+NJT2jOUI4sUKaF3ZWwAdWUoY2oaEPw5k9ehMZFxbN8f1mu3uRxFOAQjuAUPLiCKtxBDerAQMIzvMKb8+i8OO/Ox6x1yclnDuCPnM8fjhiO+w==</latexit><latexit sha1_base64="bbKapyHJbTA8G7tcEzkpDH2CH/U=">AAAB73icbZBNS8NAEIYnftb6VfXoZbGIHrQkIuix6MVjBfsBbSib7aZdutnE3YlQQv+EFw+KePXvePPfuG1z0NYXFh7emWFn3iCRwqDrfjtLyyura+uFjeLm1vbObmlvv2HiVDNeZ7GMdSughkuheB0FSt5KNKdRIHkzGN5O6s0nro2I1QOOEu5HtK9EKBhFa7Vq3fB8eHLmdUtlt+JORRbBy6EMuWrd0lenF7M04gqZpMa0PTdBP6MaBZN8XOykhieUDWmfty0qGnHjZ9N9x+TYOj0Sxto+hWTq/p7IaGTMKApsZ0RxYOZrE/O/WjvF8NrPhEpS5IrNPgpTSTAmk+NJT2jOUI4sUKaF3ZWwAdWUoY2oaEPw5k9ehMZFxbN8f1mu3uRxFOAQjuAUPLiCKtxBDerAQMIzvMKb8+i8OO/Ox6x1yclnDuCPnM8fjhiO+w==</latexit><latexit sha1_base64="bbKapyHJbTA8G7tcEzkpDH2CH/U=">AAAB73icbZBNS8NAEIYnftb6VfXoZbGIHrQkIuix6MVjBfsBbSib7aZdutnE3YlQQv+EFw+KePXvePPfuG1z0NYXFh7emWFn3iCRwqDrfjtLyyura+uFjeLm1vbObmlvv2HiVDNeZ7GMdSughkuheB0FSt5KNKdRIHkzGN5O6s0nro2I1QOOEu5HtK9EKBhFa7Vq3fB8eHLmdUtlt+JORRbBy6EMuWrd0lenF7M04gqZpMa0PTdBP6MaBZN8XOykhieUDWmfty0qGnHjZ9N9x+TYOj0Sxto+hWTq/p7IaGTMKApsZ0RxYOZrE/O/WjvF8NrPhEpS5IrNPgpTSTAmk+NJT2jOUI4sUKaF3ZWwAdWUoY2oaEPw5k9ehMZFxbN8f1mu3uRxFOAQjuAUPLiCKtxBDerAQMIzvMKb8+i8OO/Ox6x1yclnDuCPnM8fjhiO+w==</latexit><latexit sha1_base64="bbKapyHJbTA8G7tcEzkpDH2CH/U=">AAAB73icbZBNS8NAEIYnftb6VfXoZbGIHrQkIuix6MVjBfsBbSib7aZdutnE3YlQQv+EFw+KePXvePPfuG1z0NYXFh7emWFn3iCRwqDrfjtLyyura+uFjeLm1vbObmlvv2HiVDNeZ7GMdSughkuheB0FSt5KNKdRIHkzGN5O6s0nro2I1QOOEu5HtK9EKBhFa7Vq3fB8eHLmdUtlt+JORRbBy6EMuWrd0lenF7M04gqZpMa0PTdBP6MaBZN8XOykhieUDWmfty0qGnHjZ9N9x+TYOj0Sxto+hWTq/p7IaGTMKApsZ0RxYOZrE/O/WjvF8NrPhEpS5IrNPgpTSTAmk+NJT2jOUI4sUKaF3ZWwAdWUoY2oaEPw5k9ehMZFxbN8f1mu3uRxFOAQjuAUPLiCKtxBDerAQMIzvMKb8+i8OO/Ox6x1yclnDuCPnM8fjhiO+w==</latexit>

Pi � k, 1
<latexit sha1_base64="AmzLQuH8idzpz8DUH8bp48f9vPI=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8KAlEUGPRS8eK1hbaEPZbCftks0m7G6EEvojvHhQxKu/x5v/xm2bg7a+sPDwzgw78wap4Nq47rdTWlldW98ob1a2tnd296r7B486yRTDFktEojoB1Si4xJbhRmAnVUjjQGA7iG6n9fYTKs0T+WDGKfoxHUoeckaNtdrNPj+Pzrx+tebW3ZnIMngF1KBQs1/96g0SlsUoDRNU667npsbPqTKcCZxUepnGlLKIDrFrUdIYtZ/P1p2QE+sMSJgo+6QhM/f3RE5jrcdxYDtjakZ6sTY1/6t1MxNe+zmXaWZQsvlHYSaIScj0djLgCpkRYwuUKW53JWxEFWXGJlSxIXiLJy/D40Xds3x/WWvcFHGU4QiO4RQ8uIIG3EETWsAggmd4hTcndV6cd+dj3lpyiplD+CPn8wcwqY7N</latexit><latexit sha1_base64="AmzLQuH8idzpz8DUH8bp48f9vPI=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8KAlEUGPRS8eK1hbaEPZbCftks0m7G6EEvojvHhQxKu/x5v/xm2bg7a+sPDwzgw78wap4Nq47rdTWlldW98ob1a2tnd296r7B486yRTDFktEojoB1Si4xJbhRmAnVUjjQGA7iG6n9fYTKs0T+WDGKfoxHUoeckaNtdrNPj+Pzrx+tebW3ZnIMngF1KBQs1/96g0SlsUoDRNU667npsbPqTKcCZxUepnGlLKIDrFrUdIYtZ/P1p2QE+sMSJgo+6QhM/f3RE5jrcdxYDtjakZ6sTY1/6t1MxNe+zmXaWZQsvlHYSaIScj0djLgCpkRYwuUKW53JWxEFWXGJlSxIXiLJy/D40Xds3x/WWvcFHGU4QiO4RQ8uIIG3EETWsAggmd4hTcndV6cd+dj3lpyiplD+CPn8wcwqY7N</latexit><latexit sha1_base64="AmzLQuH8idzpz8DUH8bp48f9vPI=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8KAlEUGPRS8eK1hbaEPZbCftks0m7G6EEvojvHhQxKu/x5v/xm2bg7a+sPDwzgw78wap4Nq47rdTWlldW98ob1a2tnd296r7B486yRTDFktEojoB1Si4xJbhRmAnVUjjQGA7iG6n9fYTKs0T+WDGKfoxHUoeckaNtdrNPj+Pzrx+tebW3ZnIMngF1KBQs1/96g0SlsUoDRNU667npsbPqTKcCZxUepnGlLKIDrFrUdIYtZ/P1p2QE+sMSJgo+6QhM/f3RE5jrcdxYDtjakZ6sTY1/6t1MxNe+zmXaWZQsvlHYSaIScj0djLgCpkRYwuUKW53JWxEFWXGJlSxIXiLJy/D40Xds3x/WWvcFHGU4QiO4RQ8uIIG3EETWsAggmd4hTcndV6cd+dj3lpyiplD+CPn8wcwqY7N</latexit><latexit sha1_base64="AmzLQuH8idzpz8DUH8bp48f9vPI=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8KAlEUGPRS8eK1hbaEPZbCftks0m7G6EEvojvHhQxKu/x5v/xm2bg7a+sPDwzgw78wap4Nq47rdTWlldW98ob1a2tnd296r7B486yRTDFktEojoB1Si4xJbhRmAnVUjjQGA7iG6n9fYTKs0T+WDGKfoxHUoeckaNtdrNPj+Pzrx+tebW3ZnIMngF1KBQs1/96g0SlsUoDRNU667npsbPqTKcCZxUepnGlLKIDrFrUdIYtZ/P1p2QE+sMSJgo+6QhM/f3RE5jrcdxYDtjakZ6sTY1/6t1MxNe+zmXaWZQsvlHYSaIScj0djLgCpkRYwuUKW53JWxEFWXGJlSxIXiLJy/D40Xds3x/WWvcFHGU4QiO4RQ8uIIG3EETWsAggmd4hTcndV6cd+dj3lpyiplD+CPn8wcwqY7N</latexit>

k0, 2
<latexit sha1_base64="7eBSiKX6QDSBpZF/VRQwHMp4JIw=">AAAB63icbZDNSgMxFIXv1L9a/6ou3QSL6ELKTBF0WXTjsoLTFtqhZNJMG5pkhiQjlKGv4MaFIm59IXe+jZl2Ftp6IPBx7r3k3hMmnGnjut9OaW19Y3OrvF3Z2d3bP6geHrV1nCpCfRLzWHVDrClnkvqGGU67iaJYhJx2wsldXu88UaVZLB/NNKGBwCPJIkawya3J+WVjUK25dXcutApeATUo1BpUv/rDmKSCSkM41rrnuYkJMqwMI5zOKv1U0wSTCR7RnkWJBdVBNt91hs6sM0RRrOyTBs3d3xMZFlpPRWg7BTZjvVzLzf9qvdREN0HGZJIaKsnioyjlyMQoPxwNmaLE8KkFTBSzuyIyxgoTY+Op2BC85ZNXod2oe5YfrmrN2yKOMpzAKVyAB9fQhHtogQ8ExvAMr/DmCOfFeXc+Fq0lp5g5hj9yPn8ADKaNkg==</latexit><latexit sha1_base64="7eBSiKX6QDSBpZF/VRQwHMp4JIw=">AAAB63icbZDNSgMxFIXv1L9a/6ou3QSL6ELKTBF0WXTjsoLTFtqhZNJMG5pkhiQjlKGv4MaFIm59IXe+jZl2Ftp6IPBx7r3k3hMmnGnjut9OaW19Y3OrvF3Z2d3bP6geHrV1nCpCfRLzWHVDrClnkvqGGU67iaJYhJx2wsldXu88UaVZLB/NNKGBwCPJIkawya3J+WVjUK25dXcutApeATUo1BpUv/rDmKSCSkM41rrnuYkJMqwMI5zOKv1U0wSTCR7RnkWJBdVBNt91hs6sM0RRrOyTBs3d3xMZFlpPRWg7BTZjvVzLzf9qvdREN0HGZJIaKsnioyjlyMQoPxwNmaLE8KkFTBSzuyIyxgoTY+Op2BC85ZNXod2oe5YfrmrN2yKOMpzAKVyAB9fQhHtogQ8ExvAMr/DmCOfFeXc+Fq0lp5g5hj9yPn8ADKaNkg==</latexit><latexit sha1_base64="7eBSiKX6QDSBpZF/VRQwHMp4JIw=">AAAB63icbZDNSgMxFIXv1L9a/6ou3QSL6ELKTBF0WXTjsoLTFtqhZNJMG5pkhiQjlKGv4MaFIm59IXe+jZl2Ftp6IPBx7r3k3hMmnGnjut9OaW19Y3OrvF3Z2d3bP6geHrV1nCpCfRLzWHVDrClnkvqGGU67iaJYhJx2wsldXu88UaVZLB/NNKGBwCPJIkawya3J+WVjUK25dXcutApeATUo1BpUv/rDmKSCSkM41rrnuYkJMqwMI5zOKv1U0wSTCR7RnkWJBdVBNt91hs6sM0RRrOyTBs3d3xMZFlpPRWg7BTZjvVzLzf9qvdREN0HGZJIaKsnioyjlyMQoPxwNmaLE8KkFTBSzuyIyxgoTY+Op2BC85ZNXod2oe5YfrmrN2yKOMpzAKVyAB9fQhHtogQ8ExvAMr/DmCOfFeXc+Fq0lp5g5hj9yPn8ADKaNkg==</latexit><latexit sha1_base64="7eBSiKX6QDSBpZF/VRQwHMp4JIw=">AAAB63icbZDNSgMxFIXv1L9a/6ou3QSL6ELKTBF0WXTjsoLTFtqhZNJMG5pkhiQjlKGv4MaFIm59IXe+jZl2Ftp6IPBx7r3k3hMmnGnjut9OaW19Y3OrvF3Z2d3bP6geHrV1nCpCfRLzWHVDrClnkvqGGU67iaJYhJx2wsldXu88UaVZLB/NNKGBwCPJIkawya3J+WVjUK25dXcutApeATUo1BpUv/rDmKSCSkM41rrnuYkJMqwMI5zOKv1U0wSTCR7RnkWJBdVBNt91hs6sM0RRrOyTBs3d3xMZFlpPRWg7BTZjvVzLzf9qvdREN0HGZJIaKsnioyjlyMQoPxwNmaLE8KkFTBSzuyIyxgoTY+Op2BC85ZNXod2oe5YfrmrN2yKOMpzAKVyAB9fQhHtogQ8ExvAMr/DmCOfFeXc+Fq0lp5g5hj9yPn8ADKaNkg==</latexit>

Wdf;µ1···µn
<latexit sha1_base64="1ClvM+0xmPd5kSVxyfLfycDn8B8=">AAACEnicbVDNS8MwHE39nPOr6tFLcAh6Ga0ICl6GXjxOcB+wlpKm6RaWpCVJhVH6N3jxX/HiQRGvnrz535huPejmg8DLe78fyXthyqjSjvNtLS2vrK6t1zbqm1vbO7v23n5XJZnEpIMTlsh+iBRhVJCOppqRfioJ4iEjvXB8U/q9ByIVTcS9nqTE52goaEwx0kYK7FOPIz3CiOW9IshzT3IYxcWVx7PAhR6OEq1geRFFYDecpjMFXCRuRRqgQjuwv7wowRknQmOGlBq4Tqr9HElNMSNF3csUSREeoyEZGCoQJ8rPp5EKeGyUCMaJNEdoOFV/b+SIKzXhoZksA6h5rxT/8waZji/9nIo000Tg2UNxxqBOYNkPjKgkWLOJIQhLav4K8QhJhLVpsW5KcOcjL5LuWdM1/O680bqu6qiBQ3AEToALLkAL3II26AAMHsEzeAVv1pP1Yr1bH7PRJavaOQB/YH3+AJ8zngs=</latexit><latexit sha1_base64="1ClvM+0xmPd5kSVxyfLfycDn8B8=">AAACEnicbVDNS8MwHE39nPOr6tFLcAh6Ga0ICl6GXjxOcB+wlpKm6RaWpCVJhVH6N3jxX/HiQRGvnrz535huPejmg8DLe78fyXthyqjSjvNtLS2vrK6t1zbqm1vbO7v23n5XJZnEpIMTlsh+iBRhVJCOppqRfioJ4iEjvXB8U/q9ByIVTcS9nqTE52goaEwx0kYK7FOPIz3CiOW9IshzT3IYxcWVx7PAhR6OEq1geRFFYDecpjMFXCRuRRqgQjuwv7wowRknQmOGlBq4Tqr9HElNMSNF3csUSREeoyEZGCoQJ8rPp5EKeGyUCMaJNEdoOFV/b+SIKzXhoZksA6h5rxT/8waZji/9nIo000Tg2UNxxqBOYNkPjKgkWLOJIQhLav4K8QhJhLVpsW5KcOcjL5LuWdM1/O680bqu6qiBQ3AEToALLkAL3II26AAMHsEzeAVv1pP1Yr1bH7PRJavaOQB/YH3+AJ8zngs=</latexit><latexit sha1_base64="1ClvM+0xmPd5kSVxyfLfycDn8B8=">AAACEnicbVDNS8MwHE39nPOr6tFLcAh6Ga0ICl6GXjxOcB+wlpKm6RaWpCVJhVH6N3jxX/HiQRGvnrz535huPejmg8DLe78fyXthyqjSjvNtLS2vrK6t1zbqm1vbO7v23n5XJZnEpIMTlsh+iBRhVJCOppqRfioJ4iEjvXB8U/q9ByIVTcS9nqTE52goaEwx0kYK7FOPIz3CiOW9IshzT3IYxcWVx7PAhR6OEq1geRFFYDecpjMFXCRuRRqgQjuwv7wowRknQmOGlBq4Tqr9HElNMSNF3csUSREeoyEZGCoQJ8rPp5EKeGyUCMaJNEdoOFV/b+SIKzXhoZksA6h5rxT/8waZji/9nIo000Tg2UNxxqBOYNkPjKgkWLOJIQhLav4K8QhJhLVpsW5KcOcjL5LuWdM1/O680bqu6qiBQ3AEToALLkAL3II26AAMHsEzeAVv1pP1Yr1bH7PRJavaOQB/YH3+AJ8zngs=</latexit><latexit sha1_base64="1ClvM+0xmPd5kSVxyfLfycDn8B8=">AAACEnicbVDNS8MwHE39nPOr6tFLcAh6Ga0ICl6GXjxOcB+wlpKm6RaWpCVJhVH6N3jxX/HiQRGvnrz535huPejmg8DLe78fyXthyqjSjvNtLS2vrK6t1zbqm1vbO7v23n5XJZnEpIMTlsh+iBRhVJCOppqRfioJ4iEjvXB8U/q9ByIVTcS9nqTE52goaEwx0kYK7FOPIz3CiOW9IshzT3IYxcWVx7PAhR6OEq1geRFFYDecpjMFXCRuRRqgQjuwv7wowRknQmOGlBq4Tqr9HElNMSNF3csUSREeoyEZGCoQJ8rPp5EKeGyUCMaJNEdoOFV/b+SIKzXhoZksA6h5rxT/8waZji/9nIo000Tg2UNxxqBOYNkPjKgkWLOJIQhLav4K8QhJhLVpsW5KcOcjL5LuWdM1/O680bqu6qiBQ3AEToALLkAL3II26AAMHsEzeAVv1pP1Yr1bH7PRJavaOQB/YH3+AJ8zngs=</latexit>

Wµ1···µn =
<latexit sha1_base64="O+VPcKNloVCQDCIgNWfLVymBfww=">AAACCnicbVDLSsNAFJ34rPUVdelmtAiuSiKCboSiG5cV7AOaECaTSTt0MhNmJkIJWbvxV9y4UMStX+DOv3HSZqGtBwbOnHMv994Tpowq7Tjf1tLyyuraem2jvrm1vbNr7+13lcgkJh0smJD9ECnCKCcdTTUj/VQSlISM9MLxTen3HohUVPB7PUmJn6AhpzHFSBspsI+8BOkRRizvFUHuJVngQg9HQitYfnhxFdgNp+lMAReJW5EGqNAO7C8vEjhLCNeYIaUGrpNqP0dSU8xIUfcyRVKEx2hIBoZylBDl59NTCnhilAjGQprHNZyqvztylCg1SUJTWS6u5r1S/M8bZDq+9HPK00wTjmeD4oxBLWCZC4yoJFiziSEIS2p2hXiEJMLapFc3IbjzJy+S7lnTNfzuvNG6ruKogUNwDE6BCy5AC9yCNugADB7BM3gFb9aT9WK9Wx+z0iWr6jkAf2B9/gBODpqg</latexit><latexit sha1_base64="O+VPcKNloVCQDCIgNWfLVymBfww=">AAACCnicbVDLSsNAFJ34rPUVdelmtAiuSiKCboSiG5cV7AOaECaTSTt0MhNmJkIJWbvxV9y4UMStX+DOv3HSZqGtBwbOnHMv994Tpowq7Tjf1tLyyuraem2jvrm1vbNr7+13lcgkJh0smJD9ECnCKCcdTTUj/VQSlISM9MLxTen3HohUVPB7PUmJn6AhpzHFSBspsI+8BOkRRizvFUHuJVngQg9HQitYfnhxFdgNp+lMAReJW5EGqNAO7C8vEjhLCNeYIaUGrpNqP0dSU8xIUfcyRVKEx2hIBoZylBDl59NTCnhilAjGQprHNZyqvztylCg1SUJTWS6u5r1S/M8bZDq+9HPK00wTjmeD4oxBLWCZC4yoJFiziSEIS2p2hXiEJMLapFc3IbjzJy+S7lnTNfzuvNG6ruKogUNwDE6BCy5AC9yCNugADB7BM3gFb9aT9WK9Wx+z0iWr6jkAf2B9/gBODpqg</latexit><latexit sha1_base64="O+VPcKNloVCQDCIgNWfLVymBfww=">AAACCnicbVDLSsNAFJ34rPUVdelmtAiuSiKCboSiG5cV7AOaECaTSTt0MhNmJkIJWbvxV9y4UMStX+DOv3HSZqGtBwbOnHMv994Tpowq7Tjf1tLyyuraem2jvrm1vbNr7+13lcgkJh0smJD9ECnCKCcdTTUj/VQSlISM9MLxTen3HohUVPB7PUmJn6AhpzHFSBspsI+8BOkRRizvFUHuJVngQg9HQitYfnhxFdgNp+lMAReJW5EGqNAO7C8vEjhLCNeYIaUGrpNqP0dSU8xIUfcyRVKEx2hIBoZylBDl59NTCnhilAjGQprHNZyqvztylCg1SUJTWS6u5r1S/M8bZDq+9HPK00wTjmeD4oxBLWCZC4yoJFiziSEIS2p2hXiEJMLapFc3IbjzJy+S7lnTNfzuvNG6ruKogUNwDE6BCy5AC9yCNugADB7BM3gFb9aT9WK9Wx+z0iWr6jkAf2B9/gBODpqg</latexit><latexit sha1_base64="O+VPcKNloVCQDCIgNWfLVymBfww=">AAACCnicbVDLSsNAFJ34rPUVdelmtAiuSiKCboSiG5cV7AOaECaTSTt0MhNmJkIJWbvxV9y4UMStX+DOv3HSZqGtBwbOnHMv994Tpowq7Tjf1tLyyuraem2jvrm1vbNr7+13lcgkJh0smJD9ECnCKCcdTTUj/VQSlISM9MLxTen3HohUVPB7PUmJn6AhpzHFSBspsI+8BOkRRizvFUHuJVngQg9HQitYfnhxFdgNp+lMAReJW5EGqNAO7C8vEjhLCNeYIaUGrpNqP0dSU8xIUfcyRVKEx2hIBoZylBDl59NTCnhilAjGQprHNZyqvztylCg1SUJTWS6u5r1S/M8bZDq+9HPK00wTjmeD4oxBLWCZC4yoJFiziSEIS2p2hXiEJMLapFc3IbjzJy+S7lnTNfzuvNG6ruKogUNwDE6BCy5AC9yCNugADB7BM3gFb9aT9WK9Wx+z0iWr6jkAf2B9/gBODpqg</latexit>
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• The integral can be evaluated analytically. 

• The sum can be quickly saturated.
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G-function when Pi = Pf (one pole)
scalar 1-particle FF P = 0

G`f=0,`i=0(P ) =
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• The integral can be evaluated analytically. 
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G-function when Pi = Pf (one pole)
scalar 1-particle FF P = 0
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General one pole case
Evaluated in CM
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• The G-function is a 
linear combination of 
generalized Lüscher 
Z-functions.
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Regularize with a cut-off function.
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a) The integrand contains poles at two-different locations 
(different cut-off function H needed, sum is straight forward). 

b) The G-function will feature both finite-and infinite-volume 
analytic structure: 

1. Poles at free finite volume energies. 

2. Threshold/Triangle singularities at the Landau conditions.
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(d)
<latexit sha1_base64="SZk5LnPonUPohVbP2eUGsVQzThc=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tFqJeSiKDHohePFe0HtKFsNpt26WYTdidCKf0JXjwo4tVf5M1/47bNQVtfWHh4Z4adeYNUCoOu++0U1tY3NreK26Wd3b39g/LhUcskmWa8yRKZ6E5ADZdC8SYKlLyTak7jQPJ2MLqd1dtPXBuRqEccp9yP6UCJSDCK1nqohuf9csWtuXORVfByqECuRr/81QsTlsVcIZPUmK7npuhPqEbBJJ+WepnhKWUjOuBdi4rG3PiT+apTcmadkESJtk8hmbu/JyY0NmYcB7Yzpjg0y7WZ+V+tm2F07U+ESjPkii0+ijJJMCGzu0koNGcoxxYo08LuStiQasrQplOyIXjLJ69C66LmWb6/rNRv8jiKcAKnUAUPrqAOd9CAJjAYwDO8wpsjnRfn3flYtBacfOYY/sj5/AGNPI1N</latexit><latexit sha1_base64="SZk5LnPonUPohVbP2eUGsVQzThc=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tFqJeSiKDHohePFe0HtKFsNpt26WYTdidCKf0JXjwo4tVf5M1/47bNQVtfWHh4Z4adeYNUCoOu++0U1tY3NreK26Wd3b39g/LhUcskmWa8yRKZ6E5ADZdC8SYKlLyTak7jQPJ2MLqd1dtPXBuRqEccp9yP6UCJSDCK1nqohuf9csWtuXORVfByqECuRr/81QsTlsVcIZPUmK7npuhPqEbBJJ+WepnhKWUjOuBdi4rG3PiT+apTcmadkESJtk8hmbu/JyY0NmYcB7Yzpjg0y7WZ+V+tm2F07U+ESjPkii0+ijJJMCGzu0koNGcoxxYo08LuStiQasrQplOyIXjLJ69C66LmWb6/rNRv8jiKcAKnUAUPrqAOd9CAJjAYwDO8wpsjnRfn3flYtBacfOYY/sj5/AGNPI1N</latexit><latexit sha1_base64="SZk5LnPonUPohVbP2eUGsVQzThc=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tFqJeSiKDHohePFe0HtKFsNpt26WYTdidCKf0JXjwo4tVf5M1/47bNQVtfWHh4Z4adeYNUCoOu++0U1tY3NreK26Wd3b39g/LhUcskmWa8yRKZ6E5ADZdC8SYKlLyTak7jQPJ2MLqd1dtPXBuRqEccp9yP6UCJSDCK1nqohuf9csWtuXORVfByqECuRr/81QsTlsVcIZPUmK7npuhPqEbBJJ+WepnhKWUjOuBdi4rG3PiT+apTcmadkESJtk8hmbu/JyY0NmYcB7Yzpjg0y7WZ+V+tm2F07U+ESjPkii0+ijJJMCGzu0koNGcoxxYo08LuStiQasrQplOyIXjLJ69C66LmWb6/rNRv8jiKcAKnUAUPrqAOd9CAJjAYwDO8wpsjnRfn3flYtBacfOYY/sj5/AGNPI1N</latexit><latexit sha1_base64="SZk5LnPonUPohVbP2eUGsVQzThc=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tFqJeSiKDHohePFe0HtKFsNpt26WYTdidCKf0JXjwo4tVf5M1/47bNQVtfWHh4Z4adeYNUCoOu++0U1tY3NreK26Wd3b39g/LhUcskmWa8yRKZ6E5ADZdC8SYKlLyTak7jQPJ2MLqd1dtPXBuRqEccp9yP6UCJSDCK1nqohuf9csWtuXORVfByqECuRr/81QsTlsVcIZPUmK7npuhPqEbBJJ+WepnhKWUjOuBdi4rG3PiT+apTcmadkESJtk8hmbu/JyY0NmYcB7Yzpjg0y7WZ+V+tm2F07U+ESjPkii0+ijJJMCGzu0koNGcoxxYo08LuStiQasrQplOyIXjLJ69C66LmWb6/rNRv8jiKcAKnUAUPrqAOd9CAJjAYwDO8wpsjnRfn3flYtBacfOYY/sj5/AGNPI1N</latexit>

Pf � k0, 1
<latexit sha1_base64="bbKapyHJbTA8G7tcEzkpDH2CH/U=">AAAB73icbZBNS8NAEIYnftb6VfXoZbGIHrQkIuix6MVjBfsBbSib7aZdutnE3YlQQv+EFw+KePXvePPfuG1z0NYXFh7emWFn3iCRwqDrfjtLyyura+uFjeLm1vbObmlvv2HiVDNeZ7GMdSughkuheB0FSt5KNKdRIHkzGN5O6s0nro2I1QOOEu5HtK9EKBhFa7Vq3fB8eHLmdUtlt+JORRbBy6EMuWrd0lenF7M04gqZpMa0PTdBP6MaBZN8XOykhieUDWmfty0qGnHjZ9N9x+TYOj0Sxto+hWTq/p7IaGTMKApsZ0RxYOZrE/O/WjvF8NrPhEpS5IrNPgpTSTAmk+NJT2jOUI4sUKaF3ZWwAdWUoY2oaEPw5k9ehMZFxbN8f1mu3uRxFOAQjuAUPLiCKtxBDerAQMIzvMKb8+i8OO/Ox6x1yclnDuCPnM8fjhiO+w==</latexit><latexit sha1_base64="bbKapyHJbTA8G7tcEzkpDH2CH/U=">AAAB73icbZBNS8NAEIYnftb6VfXoZbGIHrQkIuix6MVjBfsBbSib7aZdutnE3YlQQv+EFw+KePXvePPfuG1z0NYXFh7emWFn3iCRwqDrfjtLyyura+uFjeLm1vbObmlvv2HiVDNeZ7GMdSughkuheB0FSt5KNKdRIHkzGN5O6s0nro2I1QOOEu5HtK9EKBhFa7Vq3fB8eHLmdUtlt+JORRbBy6EMuWrd0lenF7M04gqZpMa0PTdBP6MaBZN8XOykhieUDWmfty0qGnHjZ9N9x+TYOj0Sxto+hWTq/p7IaGTMKApsZ0RxYOZrE/O/WjvF8NrPhEpS5IrNPgpTSTAmk+NJT2jOUI4sUKaF3ZWwAdWUoY2oaEPw5k9ehMZFxbN8f1mu3uRxFOAQjuAUPLiCKtxBDerAQMIzvMKb8+i8OO/Ox6x1yclnDuCPnM8fjhiO+w==</latexit><latexit sha1_base64="bbKapyHJbTA8G7tcEzkpDH2CH/U=">AAAB73icbZBNS8NAEIYnftb6VfXoZbGIHrQkIuix6MVjBfsBbSib7aZdutnE3YlQQv+EFw+KePXvePPfuG1z0NYXFh7emWFn3iCRwqDrfjtLyyura+uFjeLm1vbObmlvv2HiVDNeZ7GMdSughkuheB0FSt5KNKdRIHkzGN5O6s0nro2I1QOOEu5HtK9EKBhFa7Vq3fB8eHLmdUtlt+JORRbBy6EMuWrd0lenF7M04gqZpMa0PTdBP6MaBZN8XOykhieUDWmfty0qGnHjZ9N9x+TYOj0Sxto+hWTq/p7IaGTMKApsZ0RxYOZrE/O/WjvF8NrPhEpS5IrNPgpTSTAmk+NJT2jOUI4sUKaF3ZWwAdWUoY2oaEPw5k9ehMZFxbN8f1mu3uRxFOAQjuAUPLiCKtxBDerAQMIzvMKb8+i8OO/Ox6x1yclnDuCPnM8fjhiO+w==</latexit><latexit sha1_base64="bbKapyHJbTA8G7tcEzkpDH2CH/U=">AAAB73icbZBNS8NAEIYnftb6VfXoZbGIHrQkIuix6MVjBfsBbSib7aZdutnE3YlQQv+EFw+KePXvePPfuG1z0NYXFh7emWFn3iCRwqDrfjtLyyura+uFjeLm1vbObmlvv2HiVDNeZ7GMdSughkuheB0FSt5KNKdRIHkzGN5O6s0nro2I1QOOEu5HtK9EKBhFa7Vq3fB8eHLmdUtlt+JORRbBy6EMuWrd0lenF7M04gqZpMa0PTdBP6MaBZN8XOykhieUDWmfty0qGnHjZ9N9x+TYOj0Sxto+hWTq/p7IaGTMKApsZ0RxYOZrE/O/WjvF8NrPhEpS5IrNPgpTSTAmk+NJT2jOUI4sUKaF3ZWwAdWUoY2oaEPw5k9ehMZFxbN8f1mu3uRxFOAQjuAUPLiCKtxBDerAQMIzvMKb8+i8OO/Ox6x1yclnDuCPnM8fjhiO+w==</latexit>

Pi � k, 1
<latexit sha1_base64="AmzLQuH8idzpz8DUH8bp48f9vPI=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8KAlEUGPRS8eK1hbaEPZbCftks0m7G6EEvojvHhQxKu/x5v/xm2bg7a+sPDwzgw78wap4Nq47rdTWlldW98ob1a2tnd296r7B486yRTDFktEojoB1Si4xJbhRmAnVUjjQGA7iG6n9fYTKs0T+WDGKfoxHUoeckaNtdrNPj+Pzrx+tebW3ZnIMngF1KBQs1/96g0SlsUoDRNU667npsbPqTKcCZxUepnGlLKIDrFrUdIYtZ/P1p2QE+sMSJgo+6QhM/f3RE5jrcdxYDtjakZ6sTY1/6t1MxNe+zmXaWZQsvlHYSaIScj0djLgCpkRYwuUKW53JWxEFWXGJlSxIXiLJy/D40Xds3x/WWvcFHGU4QiO4RQ8uIIG3EETWsAggmd4hTcndV6cd+dj3lpyiplD+CPn8wcwqY7N</latexit><latexit sha1_base64="AmzLQuH8idzpz8DUH8bp48f9vPI=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8KAlEUGPRS8eK1hbaEPZbCftks0m7G6EEvojvHhQxKu/x5v/xm2bg7a+sPDwzgw78wap4Nq47rdTWlldW98ob1a2tnd296r7B486yRTDFktEojoB1Si4xJbhRmAnVUjjQGA7iG6n9fYTKs0T+WDGKfoxHUoeckaNtdrNPj+Pzrx+tebW3ZnIMngF1KBQs1/96g0SlsUoDRNU667npsbPqTKcCZxUepnGlLKIDrFrUdIYtZ/P1p2QE+sMSJgo+6QhM/f3RE5jrcdxYDtjakZ6sTY1/6t1MxNe+zmXaWZQsvlHYSaIScj0djLgCpkRYwuUKW53JWxEFWXGJlSxIXiLJy/D40Xds3x/WWvcFHGU4QiO4RQ8uIIG3EETWsAggmd4hTcndV6cd+dj3lpyiplD+CPn8wcwqY7N</latexit><latexit sha1_base64="AmzLQuH8idzpz8DUH8bp48f9vPI=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8KAlEUGPRS8eK1hbaEPZbCftks0m7G6EEvojvHhQxKu/x5v/xm2bg7a+sPDwzgw78wap4Nq47rdTWlldW98ob1a2tnd296r7B486yRTDFktEojoB1Si4xJbhRmAnVUjjQGA7iG6n9fYTKs0T+WDGKfoxHUoeckaNtdrNPj+Pzrx+tebW3ZnIMngF1KBQs1/96g0SlsUoDRNU667npsbPqTKcCZxUepnGlLKIDrFrUdIYtZ/P1p2QE+sMSJgo+6QhM/f3RE5jrcdxYDtjakZ6sTY1/6t1MxNe+zmXaWZQsvlHYSaIScj0djLgCpkRYwuUKW53JWxEFWXGJlSxIXiLJy/D40Xds3x/WWvcFHGU4QiO4RQ8uIIG3EETWsAggmd4hTcndV6cd+dj3lpyiplD+CPn8wcwqY7N</latexit><latexit sha1_base64="AmzLQuH8idzpz8DUH8bp48f9vPI=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8KAlEUGPRS8eK1hbaEPZbCftks0m7G6EEvojvHhQxKu/x5v/xm2bg7a+sPDwzgw78wap4Nq47rdTWlldW98ob1a2tnd296r7B486yRTDFktEojoB1Si4xJbhRmAnVUjjQGA7iG6n9fYTKs0T+WDGKfoxHUoeckaNtdrNPj+Pzrx+tebW3ZnIMngF1KBQs1/96g0SlsUoDRNU667npsbPqTKcCZxUepnGlLKIDrFrUdIYtZ/P1p2QE+sMSJgo+6QhM/f3RE5jrcdxYDtjakZ6sTY1/6t1MxNe+zmXaWZQsvlHYSaIScj0djLgCpkRYwuUKW53JWxEFWXGJlSxIXiLJy/D40Xds3x/WWvcFHGU4QiO4RQ8uIIG3EETWsAggmd4hTcndV6cd+dj3lpyiplD+CPn8wcwqY7N</latexit>

k0, 2
<latexit sha1_base64="7eBSiKX6QDSBpZF/VRQwHMp4JIw=">AAAB63icbZDNSgMxFIXv1L9a/6ou3QSL6ELKTBF0WXTjsoLTFtqhZNJMG5pkhiQjlKGv4MaFIm59IXe+jZl2Ftp6IPBx7r3k3hMmnGnjut9OaW19Y3OrvF3Z2d3bP6geHrV1nCpCfRLzWHVDrClnkvqGGU67iaJYhJx2wsldXu88UaVZLB/NNKGBwCPJIkawya3J+WVjUK25dXcutApeATUo1BpUv/rDmKSCSkM41rrnuYkJMqwMI5zOKv1U0wSTCR7RnkWJBdVBNt91hs6sM0RRrOyTBs3d3xMZFlpPRWg7BTZjvVzLzf9qvdREN0HGZJIaKsnioyjlyMQoPxwNmaLE8KkFTBSzuyIyxgoTY+Op2BC85ZNXod2oe5YfrmrN2yKOMpzAKVyAB9fQhHtogQ8ExvAMr/DmCOfFeXc+Fq0lp5g5hj9yPn8ADKaNkg==</latexit><latexit sha1_base64="7eBSiKX6QDSBpZF/VRQwHMp4JIw=">AAAB63icbZDNSgMxFIXv1L9a/6ou3QSL6ELKTBF0WXTjsoLTFtqhZNJMG5pkhiQjlKGv4MaFIm59IXe+jZl2Ftp6IPBx7r3k3hMmnGnjut9OaW19Y3OrvF3Z2d3bP6geHrV1nCpCfRLzWHVDrClnkvqGGU67iaJYhJx2wsldXu88UaVZLB/NNKGBwCPJIkawya3J+WVjUK25dXcutApeATUo1BpUv/rDmKSCSkM41rrnuYkJMqwMI5zOKv1U0wSTCR7RnkWJBdVBNt91hs6sM0RRrOyTBs3d3xMZFlpPRWg7BTZjvVzLzf9qvdREN0HGZJIaKsnioyjlyMQoPxwNmaLE8KkFTBSzuyIyxgoTY+Op2BC85ZNXod2oe5YfrmrN2yKOMpzAKVyAB9fQhHtogQ8ExvAMr/DmCOfFeXc+Fq0lp5g5hj9yPn8ADKaNkg==</latexit><latexit sha1_base64="7eBSiKX6QDSBpZF/VRQwHMp4JIw=">AAAB63icbZDNSgMxFIXv1L9a/6ou3QSL6ELKTBF0WXTjsoLTFtqhZNJMG5pkhiQjlKGv4MaFIm59IXe+jZl2Ftp6IPBx7r3k3hMmnGnjut9OaW19Y3OrvF3Z2d3bP6geHrV1nCpCfRLzWHVDrClnkvqGGU67iaJYhJx2wsldXu88UaVZLB/NNKGBwCPJIkawya3J+WVjUK25dXcutApeATUo1BpUv/rDmKSCSkM41rrnuYkJMqwMI5zOKv1U0wSTCR7RnkWJBdVBNt91hs6sM0RRrOyTBs3d3xMZFlpPRWg7BTZjvVzLzf9qvdREN0HGZJIaKsnioyjlyMQoPxwNmaLE8KkFTBSzuyIyxgoTY+Op2BC85ZNXod2oe5YfrmrN2yKOMpzAKVyAB9fQhHtogQ8ExvAMr/DmCOfFeXc+Fq0lp5g5hj9yPn8ADKaNkg==</latexit><latexit sha1_base64="7eBSiKX6QDSBpZF/VRQwHMp4JIw=">AAAB63icbZDNSgMxFIXv1L9a/6ou3QSL6ELKTBF0WXTjsoLTFtqhZNJMG5pkhiQjlKGv4MaFIm59IXe+jZl2Ftp6IPBx7r3k3hMmnGnjut9OaW19Y3OrvF3Z2d3bP6geHrV1nCpCfRLzWHVDrClnkvqGGU67iaJYhJx2wsldXu88UaVZLB/NNKGBwCPJIkawya3J+WVjUK25dXcutApeATUo1BpUv/rDmKSCSkM41rrnuYkJMqwMI5zOKv1U0wSTCR7RnkWJBdVBNt91hs6sM0RRrOyTBs3d3xMZFlpPRWg7BTZjvVzLzf9qvdREN0HGZJIaKsnioyjlyMQoPxwNmaLE8KkFTBSzuyIyxgoTY+Op2BC85ZNXod2oe5YfrmrN2yKOMpzAKVyAB9fQhHtogQ8ExvAMr/DmCOfFeXc+Fq0lp5g5hj9yPn8ADKaNkg==</latexit>

Wdf;µ1···µn
<latexit sha1_base64="1ClvM+0xmPd5kSVxyfLfycDn8B8=">AAACEnicbVDNS8MwHE39nPOr6tFLcAh6Ga0ICl6GXjxOcB+wlpKm6RaWpCVJhVH6N3jxX/HiQRGvnrz535huPejmg8DLe78fyXthyqjSjvNtLS2vrK6t1zbqm1vbO7v23n5XJZnEpIMTlsh+iBRhVJCOppqRfioJ4iEjvXB8U/q9ByIVTcS9nqTE52goaEwx0kYK7FOPIz3CiOW9IshzT3IYxcWVx7PAhR6OEq1geRFFYDecpjMFXCRuRRqgQjuwv7wowRknQmOGlBq4Tqr9HElNMSNF3csUSREeoyEZGCoQJ8rPp5EKeGyUCMaJNEdoOFV/b+SIKzXhoZksA6h5rxT/8waZji/9nIo000Tg2UNxxqBOYNkPjKgkWLOJIQhLav4K8QhJhLVpsW5KcOcjL5LuWdM1/O680bqu6qiBQ3AEToALLkAL3II26AAMHsEzeAVv1pP1Yr1bH7PRJavaOQB/YH3+AJ8zngs=</latexit><latexit sha1_base64="1ClvM+0xmPd5kSVxyfLfycDn8B8=">AAACEnicbVDNS8MwHE39nPOr6tFLcAh6Ga0ICl6GXjxOcB+wlpKm6RaWpCVJhVH6N3jxX/HiQRGvnrz535huPejmg8DLe78fyXthyqjSjvNtLS2vrK6t1zbqm1vbO7v23n5XJZnEpIMTlsh+iBRhVJCOppqRfioJ4iEjvXB8U/q9ByIVTcS9nqTE52goaEwx0kYK7FOPIz3CiOW9IshzT3IYxcWVx7PAhR6OEq1geRFFYDecpjMFXCRuRRqgQjuwv7wowRknQmOGlBq4Tqr9HElNMSNF3csUSREeoyEZGCoQJ8rPp5EKeGyUCMaJNEdoOFV/b+SIKzXhoZksA6h5rxT/8waZji/9nIo000Tg2UNxxqBOYNkPjKgkWLOJIQhLav4K8QhJhLVpsW5KcOcjL5LuWdM1/O680bqu6qiBQ3AEToALLkAL3II26AAMHsEzeAVv1pP1Yr1bH7PRJavaOQB/YH3+AJ8zngs=</latexit><latexit sha1_base64="1ClvM+0xmPd5kSVxyfLfycDn8B8=">AAACEnicbVDNS8MwHE39nPOr6tFLcAh6Ga0ICl6GXjxOcB+wlpKm6RaWpCVJhVH6N3jxX/HiQRGvnrz535huPejmg8DLe78fyXthyqjSjvNtLS2vrK6t1zbqm1vbO7v23n5XJZnEpIMTlsh+iBRhVJCOppqRfioJ4iEjvXB8U/q9ByIVTcS9nqTE52goaEwx0kYK7FOPIz3CiOW9IshzT3IYxcWVx7PAhR6OEq1geRFFYDecpjMFXCRuRRqgQjuwv7wowRknQmOGlBq4Tqr9HElNMSNF3csUSREeoyEZGCoQJ8rPp5EKeGyUCMaJNEdoOFV/b+SIKzXhoZksA6h5rxT/8waZji/9nIo000Tg2UNxxqBOYNkPjKgkWLOJIQhLav4K8QhJhLVpsW5KcOcjL5LuWdM1/O680bqu6qiBQ3AEToALLkAL3II26AAMHsEzeAVv1pP1Yr1bH7PRJavaOQB/YH3+AJ8zngs=</latexit><latexit sha1_base64="1ClvM+0xmPd5kSVxyfLfycDn8B8=">AAACEnicbVDNS8MwHE39nPOr6tFLcAh6Ga0ICl6GXjxOcB+wlpKm6RaWpCVJhVH6N3jxX/HiQRGvnrz535huPejmg8DLe78fyXthyqjSjvNtLS2vrK6t1zbqm1vbO7v23n5XJZnEpIMTlsh+iBRhVJCOppqRfioJ4iEjvXB8U/q9ByIVTcS9nqTE52goaEwx0kYK7FOPIz3CiOW9IshzT3IYxcWVx7PAhR6OEq1geRFFYDecpjMFXCRuRRqgQjuwv7wowRknQmOGlBq4Tqr9HElNMSNF3csUSREeoyEZGCoQJ8rPp5EKeGyUCMaJNEdoOFV/b+SIKzXhoZksA6h5rxT/8waZji/9nIo000Tg2UNxxqBOYNkPjKgkWLOJIQhLav4K8QhJhLVpsW5KcOcjL5LuWdM1/O680bqu6qiBQ3AEToALLkAL3II26AAMHsEzeAVv1pP1Yr1bH7PRJavaOQB/YH3+AJ8zngs=</latexit>

Wµ1···µn =
<latexit sha1_base64="O+VPcKNloVCQDCIgNWfLVymBfww=">AAACCnicbVDLSsNAFJ34rPUVdelmtAiuSiKCboSiG5cV7AOaECaTSTt0MhNmJkIJWbvxV9y4UMStX+DOv3HSZqGtBwbOnHMv994Tpowq7Tjf1tLyyuraem2jvrm1vbNr7+13lcgkJh0smJD9ECnCKCcdTTUj/VQSlISM9MLxTen3HohUVPB7PUmJn6AhpzHFSBspsI+8BOkRRizvFUHuJVngQg9HQitYfnhxFdgNp+lMAReJW5EGqNAO7C8vEjhLCNeYIaUGrpNqP0dSU8xIUfcyRVKEx2hIBoZylBDl59NTCnhilAjGQprHNZyqvztylCg1SUJTWS6u5r1S/M8bZDq+9HPK00wTjmeD4oxBLWCZC4yoJFiziSEIS2p2hXiEJMLapFc3IbjzJy+S7lnTNfzuvNG6ruKogUNwDE6BCy5AC9yCNugADB7BM3gFb9aT9WK9Wx+z0iWr6jkAf2B9/gBODpqg</latexit><latexit sha1_base64="O+VPcKNloVCQDCIgNWfLVymBfww=">AAACCnicbVDLSsNAFJ34rPUVdelmtAiuSiKCboSiG5cV7AOaECaTSTt0MhNmJkIJWbvxV9y4UMStX+DOv3HSZqGtBwbOnHMv994Tpowq7Tjf1tLyyuraem2jvrm1vbNr7+13lcgkJh0smJD9ECnCKCcdTTUj/VQSlISM9MLxTen3HohUVPB7PUmJn6AhpzHFSBspsI+8BOkRRizvFUHuJVngQg9HQitYfnhxFdgNp+lMAReJW5EGqNAO7C8vEjhLCNeYIaUGrpNqP0dSU8xIUfcyRVKEx2hIBoZylBDl59NTCnhilAjGQprHNZyqvztylCg1SUJTWS6u5r1S/M8bZDq+9HPK00wTjmeD4oxBLWCZC4yoJFiziSEIS2p2hXiEJMLapFc3IbjzJy+S7lnTNfzuvNG6ruKogUNwDE6BCy5AC9yCNugADB7BM3gFb9aT9WK9Wx+z0iWr6jkAf2B9/gBODpqg</latexit><latexit sha1_base64="O+VPcKNloVCQDCIgNWfLVymBfww=">AAACCnicbVDLSsNAFJ34rPUVdelmtAiuSiKCboSiG5cV7AOaECaTSTt0MhNmJkIJWbvxV9y4UMStX+DOv3HSZqGtBwbOnHMv994Tpowq7Tjf1tLyyuraem2jvrm1vbNr7+13lcgkJh0smJD9ECnCKCcdTTUj/VQSlISM9MLxTen3HohUVPB7PUmJn6AhpzHFSBspsI+8BOkRRizvFUHuJVngQg9HQitYfnhxFdgNp+lMAReJW5EGqNAO7C8vEjhLCNeYIaUGrpNqP0dSU8xIUfcyRVKEx2hIBoZylBDl59NTCnhilAjGQprHNZyqvztylCg1SUJTWS6u5r1S/M8bZDq+9HPK00wTjmeD4oxBLWCZC4yoJFiziSEIS2p2hXiEJMLapFc3IbjzJy+S7lnTNfzuvNG6ruKogUNwDE6BCy5AC9yCNugADB7BM3gFb9aT9WK9Wx+z0iWr6jkAf2B9/gBODpqg</latexit><latexit sha1_base64="O+VPcKNloVCQDCIgNWfLVymBfww=">AAACCnicbVDLSsNAFJ34rPUVdelmtAiuSiKCboSiG5cV7AOaECaTSTt0MhNmJkIJWbvxV9y4UMStX+DOv3HSZqGtBwbOnHMv994Tpowq7Tjf1tLyyuraem2jvrm1vbNr7+13lcgkJh0smJD9ECnCKCcdTTUj/VQSlISM9MLxTen3HohUVPB7PUmJn6AhpzHFSBspsI+8BOkRRizvFUHuJVngQg9HQitYfnhxFdgNp+lMAReJW5EGqNAO7C8vEjhLCNeYIaUGrpNqP0dSU8xIUfcyRVKEx2hIBoZylBDl59NTCnhilAjGQprHNZyqvztylCg1SUJTWS6u5r1S/M8bZDq+9HPK00wTjmeD4oxBLWCZC4yoJFiziSEIS2p2hXiEJMLapFc3IbjzJy+S7lnTNfzuvNG6ruKogUNwDE6BCy5AC9yCNugADB7BM3gFb9aT9WK9Wx+z0iWr6jkAf2B9/gBODpqg</latexit>
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The integral evaluation 
or  

Keep the rigor and avoid brute force

Dc(m, k) =
i

k2 �m2
2 + i✏

1

(Pf � k)2 �m2
1 + i✏

1

(Pi � k)2 �m2
1 + i✏

Z
dk0

2⇡
Dc(m, k) = D(m,k) +Dr(m,k)

Smooth function
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• Can be generalized to an expression with general tensor FF.

Z
dk0

2⇡
Dc(m, k)K⌫1···⌫N (k) = D(m,k)K!

⌫1···⌫N
(m,k) +Kr;⌫1···⌫N (m,k)
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• Smooth, UV-convergent, 3D-integral. 

• Lorentz covariant: 

• It can be evaluated in a frame where one of the external 
3-momentum is 0, and the other only points in the z-axis. 

• Effectively only a 2D numerical integral is needed.

"24Cake Seminar - Jefferson Lab        2019-03-27

IN ;µ1···µn;`fmf ;`imi(↵̄,⇤, Pf , Pi)
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⇤1 = 3m
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a) The final Feynman integral has to be done 
numerically, the    can be taken to 0, (with care).
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A visualization of the triangle singularities

Landau conditions of triangle singularity =) X(si, sf , Q
2) = 0
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Character of the singularity
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And finally this is how the G-function looks like
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• Overview of an efficient evaluation of the geometrical 
function encoding power-law finite-volume corrections of 
hadronic matrix elements (local currents). 

• Kinematic singularities have to be understood in order to 
parametrize dynamics independently. 

• Matching of Lorentz decomposition with p.w. 
decomposition of Wdf is undergoing. 

• Extension to spin/multichannel (proliferation of indices). 

• Future calculation of Resonance/bound states FF.
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Additional slides
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G-function when Pi = Pf (only one pole)
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• Every k 4-vector can be 
decomposed into SH. 

• The numerator is a linear 
combination of SH. 

• Expand the numerator and 
denominator around the pole 
and only keep singular terms.
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Cut-off dependence
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• This is UV convergent and what we need to combine with the sum.
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