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LFWF overlap representation
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LFWF overlap representation
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[dx]N [d2~k?]N



6

 qq̄ (1, 2) = �qq̄ (x1, x2)⌦2

⇣
x1, x2,~k?1,~k?2

⌘

<latexit sha1_base64="Dtw8a1l8rQBnJaklFepLVRiXHqM="></latexit>

 qq̄g (1, 2, 3) = �qq̄g (x1, x2, x3)⌦3

⇣
x1, x2, x3,~k?1,~k?2,~k?3

⌘

<latexit sha1_base64="yjFbCE/C7IQ7pfQk1Wh2bweHshM="></latexit>

 qq̄gg (1, 2, 3, 4) = �qq̄gg (x1, x2, x3, x4)⌦4

⇣
x1, x2, x3, x4,~k?1,~k?2,~k?3,~k?4

⌘

<latexit sha1_base64="Hf6+BIjS/IuUIPIQE1hTdg+bd54="></latexit>

 qq̄ss̄ (1, 2, 3, 4) = �qq̄ss̄ (x1, x2, x3, x4)⌦4

⇣
x1, x2, x3, x4,~k?1,~k?2,~k?3,~k?4

⌘

<latexit sha1_base64="Jfx/fVc/QK79h0MKBGgGRxw3rEY="></latexit>

h0|ū(z) � U(z,�z) d(�z)|⇡�(p)i

<latexit sha1_base64="F3OSKbiG+9Emu9scvVDE9F8csT0="></latexit>

Pion Distribution Amplitudes�qq̄,�qq̄g,�qq̄gg,�qq̄ss̄

<latexit sha1_base64="6STKtplEBGqxwBGzu0hcp3yU8wE=">AAACSHicbZC7SgNREIbPxluMt1VLm4NBsJCwK4qWoo1lhNwgCWH2ZJIcPHvxnFlBln0xH8E3sBBstbITO3eTLbxkqp/vn2Fmfi9S0pDjPFulhcWl5ZXyamVtfWNzy97eaZkw1gKbIlSh7nhgUMkAmyRJYSfSCL6nsO3dXuV++x61kWHQoIcI+z6MAzmSAihDA7vRiyZykNz1PNDJXZoe8QLwgvDxPDYPmpkyaTqwq07NmRb/L9xCVFlR9YH90huGIvYxIKHAmK7rRNRPQJMUCtNKLzYYgbiFMXYzGYCPpp9Mv0/5QWyAQh6h5lLxKcSfEwn4xjz4XtbpA03MXy+H87xuTKPzfiKDKCYMRL6IpMLpIiO0zGJFPpQaiSC/HLkMuAANRKglByEyGGc5V7I83L/f/xet45p7Uju9OaleXBbJlNke22eHzGVn7IJdszprMsEe2St7Y+/Wk/VhfVpfs9aSVczssl9VKn0DSi+zZQ==</latexit>

LFWF overlap representation

Our model



7

Pion Distribution Amplitudes

2 (+1) parameters�qq̄(x1, x2) = Nqq̄(x1 x2)
�q

X

n

Cqn

⇣
G�q+ 1

2
n (2x1 � 1) + G�q+ 1

2
n (2x2 � 1)

⌘
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i <latexit sha1_base64="UpoeJHzQaadf01ijQU972+O0hNg=">AAAB83icdVDLTgJBEJzFF+IL9ehlIjHxYMguoMKN6MUjJPJIYENmhwYnzD4y02tCCF/gVU/ejFc/yIP/4uyCiRqtU6WqO11dXiSFRtt+tzIrq2vrG9nN3Nb2zu5efv+grcNYcWjxUIaq6zENUgTQQoESupEC5nsSOt7kOvE796C0CINbnEbg+mwciJHgDI3UPBvkC3bRtu3yeY2mpOpUF6RcqlEnIQYFskRjkP/oD0Me+xAgl0zrnmNH6M6YQsElzHP9WEPE+ISNoWdowHzQ7iwNOqcnsWYY0ggUFZKmInzfmDFf66nvmUmf4Z3+7SXiX14vxlHVnYkgihECnhxCISE9pLkSpgGgQ6EAkSXJgYqAcqYYIihBGedGjE0lOdPH19P0f9IuFZ2LYqVZKdSvls1kyRE5JqfEIZekTm5Ig7QIJ0AeyCN5smLr2XqxXhejGWu5c0h+wHr7BFpSkW4=</latexit>,

<latexit sha1_base64="ELdtjni2EccHwVicmUSoc9lO5IQ="></latexit>
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<latexit sha1_base64="ujjI4vyn8jP7l1gXzNVmupc9g1U=">AAACAHicdVC7SgNBFJ31GeMramkzGAQLCbtJ1KQQgjaWEcwDkjXMTm7ikNkHM3fFsKTxK2y1shNb/8TCf3F3E0FFT3U4517uuccJpNBomu/G3PzC4tJyZiW7ura+sZnb2m5qP1QcGtyXvmo7TIMUHjRQoIR2oIC5joSWMzpP/NYtKC187wrHAdguG3piIDjDWLruItxhdEgnVJzSYS+XNwumaZaOqjQlFasyJaVilVoJiZEnM9R7uY9u3+ehCx5yybTuWGaAdsQUCi5hku2GGgLGR2wInZh6zAVtR2nqCd0PNUOfBqCokDQV4ftGxFytx64TT7oMb/RvLxH/8johDip2JLwgRPB4cgiFhPSQ5krEdQDtCwWILEkOVHiUM8UQQQnKOI/FMO4nG/fx9TT9nzSLBeu4UL4s52tns2YyZJfskQNikRNSIxekThqEE0UeyCN5Mu6NZ+PFeJ2OzhmznR3yA8bbJ2o7lnY=</latexit>

, i = g

<latexit sha1_base64="yx2yZJ+yU9Wcd8g3WWQUT0wAROI=">AAACC3icdVDLSgNBEJyN7/ha9eDBy2AQPISw6zMeBNGLRwVjhCSE3kknDpl9ONMryrKf4Fd41ZM38epHePBf3I0RVLRORVU33VVepKQhx3mzCiOjY+MTk1PF6ZnZuXl7YfHchLEWWBOhCvWFBwaVDLBGkhReRBrB9xTWvf5R7tevURsZBmd0G2HLh14gu1IAZVLbXm4S3lBS5imX+/yqzJse6OQqbdslp+I4zub2Hh+Qqlv9JJsbe9zNSYYSG+Kkbb83O6GIfQxIKDCm4ToRtRLQJIXCtNiMDUYg+tDDRkYD8NG0kkGAlK/FBijkEWouFR+I+H0jAd+YW9/LJn2gS/Pby8W/vEZM3WorkUEUEwYiP0RS4eCQEVpmzSDvSI1EkH+OXAZcgAYi1JKDEJkYZ1UVsz6+QvP/yflGxd2pbJ1ulQ4Oh81MshW2ytaZy3bZATtmJ6zGBEvZPXtgj9ad9WQ9Wy+fowVruLPEfsB6/QCRHppR</latexit>

, i = q, q̄<latexit sha1_base64="UpoeJHzQaadf01ijQU972+O0hNg=">AAAB83icdVDLTgJBEJzFF+IL9ehlIjHxYMguoMKN6MUjJPJIYENmhwYnzD4y02tCCF/gVU/ejFc/yIP/4uyCiRqtU6WqO11dXiSFRtt+tzIrq2vrG9nN3Nb2zu5efv+grcNYcWjxUIaq6zENUgTQQoESupEC5nsSOt7kOvE796C0CINbnEbg+mwciJHgDI3UPBvkC3bRtu3yeY2mpOpUF6RcqlEnIQYFskRjkP/oD0Me+xAgl0zrnmNH6M6YQsElzHP9WEPE+ISNoWdowHzQ7iwNOqcnsWYY0ggUFZKmInzfmDFf66nvmUmf4Z3+7SXiX14vxlHVnYkgihECnhxCISE9pLkSpgGgQ6EAkSXJgYqAcqYYIihBGedGjE0lOdPH19P0f9IuFZ2LYqVZKdSvls1kyRE5JqfEIZekTm5Ig7QIJ0AeyCN5smLr2XqxXhejGWu5c0h+wHr7BFpSkW4=</latexit>,

V. M. Braun and I. E. Filyanov, Z. Phys. C 48,239 (1990)
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2

<latexit sha1_base64="tnxV2a07rLu4P3X8b7thNRkziuI="></latexit>
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-functions
<latexit sha1_base64="6RnNntd2CtzJLVZ06qU09UozTcQ=">AAAB+HicbVC7TsNAEDyHVwivACXNiQiJKrJRBJQRNHQEiTykxIrWl004cn7obo0UovwDLVR0iJa/oeBfsI0LSJhqNLOrnR0vUtKQbX9ahaXlldW14nppY3Nre6e8u9cyYawFNkWoQt3xwKCSATZJksJOpBF8T2HbG1+mfvsBtZFhcEuTCF0fRoEcSgGUSK3etY8j6JcrdtXOwBeJk5MKy9Hol796g1DEPgYkFBjTdeyI3ClokkLhrNSLDUYgxjDCbkID8NG40yztjB/FBijkEWouFc9E/L0xBd+Yie8lkz7QnZn3UvE/rxvT8NydyiCKCQORHiKpMDtkhJZJDcgHUiMRpMmRy4AL0ECEWnIQIhHjpJdS0ocz//0iaZ1UndNq7aZWqV/kzRTZATtkx8xhZ6zOrliDNZlg9+yJPbMX69F6td6s95/RgpXv7LM/sD6+ARZ1k4k=</latexit>

⌦

S. J. Brodsky, T. Huang, P. Lepage (1983)
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<latexit sha1_base64="RF4GddWqvc5Fw5NC2zYFRH17nsg=">AAACE3icbVC7TgJBFJ3FF+ILtbRwIiGxMJtdQhALEyKNdpjII4ENmR0uOGH2kZm7RrKh9BP8Clut7IytH2Dhv7gghYKnOjnn3tx7jhtKodGyPo3U0vLK6lp6PbOxubW9k93da+ggUhzqPJCBarlMgxQ+1FGghFaogHmuhKY7rE785h0oLQL/BkchOB4b+KIvOMNE6mYPOwj3GFevaKncyY/pOW1bZvnMOqG2WbCKTjebs0xrCrpI7BnJkRlq3exXpxfwyAMfuWRat20rRCdmCgWXMM50Ig0h40M2gHZCfeaBduJpkDHNR5phQENQVEg6FeH3Rsw8rUeem0x6DG/1vDcR//PaEfbLTiz8MELw+eQQCgnTQ5orkTQEtCcUILLJ50CFTzlTDBGUoIzzRIySyjJJH/Z8+kXSKJh2ySxeF3OVi1kzaXJAjsgxsckpqZBLUiN1wskDeSLP5MV4NF6NN+P9ZzRlzHb2yR8YH9/l6pqY</latexit>

CI 68% = [0.890, 1.204]

Npoints

<latexit sha1_base64="I5qCZRZSxb6QWXblgeQWxQdQ030=">AAACBXicbVC7TgJBFJ3FF+ILtLSZSEysyK7BaEm0sTKYyCMBQmaHC06YnZ3M3FXJZmu/wlYrO2Prd1j4Ly4rhYKnOjnn3txzj6+lsOi6n05uaXlldS2/XtjY3NreKZZ2mzaMDIcGD2Vo2j6zIIWCBgqU0NYGWOBLaPnji6nfugNjRahucKKhF7CREkPBGaZSv1i66sddhAeMdSgU2iTpF8tuxc1AF4k3I2UyQ71f/OoOQh4FoJBLZm3HczX2YmZQcAlJoRtZ0IyP2Qg6KVUsANuLs+gJPYwsw5BqMFRImonweyNmgbWTwE8nA4a3dt6biv95nQiHZ71YKB0hKD49hEJCdshyI9JOgA6EAUQ2TQ5UKMqZYYhgBGWcp2KUllRI+/Dmv18kzeOKV62cXFfLtfNZM3myTw7IEfHIKamRS1InDcLJPXkiz+TFeXRenTfn/Wc058x29sgfOB/fR1CZPQ==</latexit>

260

Npar

<latexit sha1_base64="CAXtSuwGkl9C0wqpmv1aUKlnMwA=">AAACAHicbVC7TsNAEDyHVwivACXNiQiJKrIRCMoIGioUJPKQEhOtL5twyvmhuzUistzwFbRQ0SFa/oSCf8EOKSBhqtHMrnZ2vEhJQ7b9aRUWFpeWV4qrpbX1jc2t8vZO04SxFtgQoQp12wODSgbYIEkK25FG8D2FLW90kfute9RGhsENjSN0fRgGciAFUCbdXvWSLuEDJRHoNO2VK3bVnoDPE2dKKmyKeq/81e2HIvYxIKHAmI5jR+QmoEkKhWmpGxuMQIxgiJ2MBuCjcZNJ6pQfxAYo5BFqLhWfiPh7IwHfmLHvZZM+0J2Z9XLxP68T0+DMTWQQxYSByA+RVDg5ZISWWR3I+1IjEeTJkcuAC9BAhFpyECIT46yfUtaHM/v9PGkeVZ3j6sn1caV2Pm2myPbYPjtkDjtlNXbJ6qzBBNPsiT2zF+vRerXerPef0YI13dllf2B9fAMwPpeU</latexit>

6 0.884

<latexit sha1_base64="AiLfU87eRacMFvBOEaL7fcWsbss=">AAACGHicbVC7TsNAEDyHVwivACXNiYBEZewo4lEgIWioEEgEkOIQrS+b5JTzQ3drBLL8A3wCX0ELFR2ipaPgX3BCCl5TjWZ2tTvjx0oacpx3qzA2PjE5VZwuzczOzS+UF5fOTZRogXURqUhf+mBQyRDrJEnhZawRAl/hhd8/HPgX16iNjMIzuo2xGUA3lB0pgHKpVV7zekCpJ3oyu6puHrdSj/CG0rYd2R07y/Zc292ttcoVx3aG4H+JOyIVNsJJq/zhtSORBBiSUGBMw3ViaqagSQqFWclLDMYg+tDFRk5DCNA002GajK8nBijiMWouFR+K+H0jhcCY28DPJwOgnvntDcT/vEZCnZ1mKsM4IQzF4BBJhcNDRmiZ14S8LTUSweBz5DLkAjQQoZYchMjFJO+tlPfh/k7/l5xXbXfLrp3WKvsHo2aKbIWtsg3msm22z47YCaszwe7YA3tkT9a99Wy9WK9fowVrtLPMfsB6+wTxAJ88</latexit>

�̂2/Nd.o.f. = 1.194 Npoints

<latexit sha1_base64="I5qCZRZSxb6QWXblgeQWxQdQ030=">AAACBXicbVC7TgJBFJ3FF+ILtLSZSEysyK7BaEm0sTKYyCMBQmaHC06YnZ3M3FXJZmu/wlYrO2Prd1j4Ly4rhYKnOjnn3txzj6+lsOi6n05uaXlldS2/XtjY3NreKZZ2mzaMDIcGD2Vo2j6zIIWCBgqU0NYGWOBLaPnji6nfugNjRahucKKhF7CREkPBGaZSv1i66sddhAeMdSgU2iTpF8tuxc1AF4k3I2UyQ71f/OoOQh4FoJBLZm3HczX2YmZQcAlJoRtZ0IyP2Qg6KVUsANuLs+gJPYwsw5BqMFRImonweyNmgbWTwE8nA4a3dt6biv95nQiHZ71YKB0hKD49hEJCdshyI9JOgA6EAUQ2TQ5UKMqZYYhgBGWcp2KUllRI+/Dmv18kzeOKV62cXFfLtfNZM3myTw7IEfHIKamRS1InDcLJPXkiz+TFeXRenTfn/Wc058x29sgfOB/fR1CZPQ==</latexit>

100

Npar

<latexit sha1_base64="CAXtSuwGkl9C0wqpmv1aUKlnMwA=">AAACAHicbVC7TsNAEDyHVwivACXNiQiJKrIRCMoIGioUJPKQEhOtL5twyvmhuzUistzwFbRQ0SFa/oSCf8EOKSBhqtHMrnZ2vEhJQ7b9aRUWFpeWV4qrpbX1jc2t8vZO04SxFtgQoQp12wODSgbYIEkK25FG8D2FLW90kfute9RGhsENjSN0fRgGciAFUCbdXvWSLuEDJRHoNO2VK3bVnoDPE2dKKmyKeq/81e2HIvYxIKHAmI5jR+QmoEkKhWmpGxuMQIxgiJ2MBuCjcZNJ6pQfxAYo5BFqLhWfiPh7IwHfmLHvZZM+0J2Z9XLxP68T0+DMTWQQxYSByA+RVDg5ZISWWR3I+1IjEeTJkcuAC9BAhFpyECIT46yfUtaHM/v9PGkeVZ3j6sn1caV2Pm2myPbYPjtkDjtlNXbJ6qzBBNPsiT2zF+vRerXerPef0YI13dllf2B9fAMwPpeU</latexit>

3 (4 - 1) 1.194

<latexit sha1_base64="AiLfU87eRacMFvBOEaL7fcWsbss=">AAACGHicbVC7TsNAEDyHVwivACXNiYBEZewo4lEgIWioEEgEkOIQrS+b5JTzQ3drBLL8A3wCX0ELFR2ipaPgX3BCCl5TjWZ2tTvjx0oacpx3qzA2PjE5VZwuzczOzS+UF5fOTZRogXURqUhf+mBQyRDrJEnhZawRAl/hhd8/HPgX16iNjMIzuo2xGUA3lB0pgHKpVV7zekCpJ3oyu6puHrdSj/CG0rYd2R07y/Zc292ttcoVx3aG4H+JOyIVNsJJq/zhtSORBBiSUGBMw3ViaqagSQqFWclLDMYg+tDFRk5DCNA002GajK8nBijiMWouFR+K+H0jhcCY28DPJwOgnvntDcT/vEZCnZ1mKsM4IQzF4BBJhcNDRmiZ14S8LTUSweBz5DLkAjQQoZYchMjFJO+tlPfh/k7/l5xXbXfLrp3WKvsHo2aKbIWtsg3msm22z47YCaszwe7YA3tkT9a99Wy9WK9fowVrtLPMfsB6+wTxAJ88</latexit>

�̂2/Nd.o.f. = 1.194

Fit results
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PDF fit - error bands

Npoints

<latexit sha1_base64="I5qCZRZSxb6QWXblgeQWxQdQ030=">AAACBXicbVC7TgJBFJ3FF+ILtLSZSEysyK7BaEm0sTKYyCMBQmaHC06YnZ3M3FXJZmu/wlYrO2Prd1j4Ly4rhYKnOjnn3txzj6+lsOi6n05uaXlldS2/XtjY3NreKZZ2mzaMDIcGD2Vo2j6zIIWCBgqU0NYGWOBLaPnji6nfugNjRahucKKhF7CREkPBGaZSv1i66sddhAeMdSgU2iTpF8tuxc1AF4k3I2UyQ71f/OoOQh4FoJBLZm3HczX2YmZQcAlJoRtZ0IyP2Qg6KVUsANuLs+gJPYwsw5BqMFRImonweyNmgbWTwE8nA4a3dt6biv95nQiHZ71YKB0hKD49hEJCdshyI9JOgA6EAUQ2TQ5UKMqZYYhgBGWcp2KUllRI+/Dmv18kzeOKV62cXFfLtfNZM3myTw7IEfHIKamRS1InDcLJPXkiz+TFeXRenTfn/Wc058x29sgfOB/fR1CZPQ==</latexit>

260

Npar

<latexit sha1_base64="CAXtSuwGkl9C0wqpmv1aUKlnMwA=">AAACAHicbVC7TsNAEDyHVwivACXNiQiJKrIRCMoIGioUJPKQEhOtL5twyvmhuzUistzwFbRQ0SFa/oSCf8EOKSBhqtHMrnZ2vEhJQ7b9aRUWFpeWV4qrpbX1jc2t8vZO04SxFtgQoQp12wODSgbYIEkK25FG8D2FLW90kfute9RGhsENjSN0fRgGciAFUCbdXvWSLuEDJRHoNO2VK3bVnoDPE2dKKmyKeq/81e2HIvYxIKHAmI5jR+QmoEkKhWmpGxuMQIxgiJ2MBuCjcZNJ6pQfxAYo5BFqLhWfiPh7IwHfmLHvZZM+0J2Z9XLxP68T0+DMTWQQxYSByA+RVDg5ZISWWR3I+1IjEeTJkcuAC9BAhFpyECIT46yfUtaHM/v9PGkeVZ3j6sn1caV2Pm2myPbYPjtkDjtlNXbJ6qzBBNPsiT2zF+vRerXerPef0YI13dllf2B9fAMwPpeU</latexit>

6 0.884

<latexit sha1_base64="AiLfU87eRacMFvBOEaL7fcWsbss=">AAACGHicbVC7TsNAEDyHVwivACXNiYBEZewo4lEgIWioEEgEkOIQrS+b5JTzQ3drBLL8A3wCX0ELFR2ipaPgX3BCCl5TjWZ2tTvjx0oacpx3qzA2PjE5VZwuzczOzS+UF5fOTZRogXURqUhf+mBQyRDrJEnhZawRAl/hhd8/HPgX16iNjMIzuo2xGUA3lB0pgHKpVV7zekCpJ3oyu6puHrdSj/CG0rYd2R07y/Zc292ttcoVx3aG4H+JOyIVNsJJq/zhtSORBBiSUGBMw3ViaqagSQqFWclLDMYg+tDFRk5DCNA002GajK8nBijiMWouFR+K+H0jhcCY28DPJwOgnvntDcT/vEZCnZ1mKsM4IQzF4BBJhcNDRmiZ14S8LTUSweBz5DLkAjQQoZYchMjFJO+tlPfh/k7/l5xXbXfLrp3WKvsHo2aKbIWtsg3msm22z47YCaszwe7YA3tkT9a99Wy9WK9fowVrtLPMfsB6+wTxAJ88</latexit>

�̂2/Nd.o.f. = 1.194

Replica method

…

Central minimization 

MC of

…

single fit 

single fit 

single fit 

single fit 

1000 PDFs

1000 replicas

…

MC on
MC on
MC on

MC on

#1000

#3

Consider many (~1000) values 
of x in [0,1].

For each x, compute the mean 
r(x) and the standard deviation 

s(x).

Build the band r(x) + s(x).

Plot the bands

Fit results
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PDF fit - scale variation

Npoints

<latexit sha1_base64="I5qCZRZSxb6QWXblgeQWxQdQ030=">AAACBXicbVC7TgJBFJ3FF+ILtLSZSEysyK7BaEm0sTKYyCMBQmaHC06YnZ3M3FXJZmu/wlYrO2Prd1j4Ly4rhYKnOjnn3txzj6+lsOi6n05uaXlldS2/XtjY3NreKZZ2mzaMDIcGD2Vo2j6zIIWCBgqU0NYGWOBLaPnji6nfugNjRahucKKhF7CREkPBGaZSv1i66sddhAeMdSgU2iTpF8tuxc1AF4k3I2UyQ71f/OoOQh4FoJBLZm3HczX2YmZQcAlJoRtZ0IyP2Qg6KVUsANuLs+gJPYwsw5BqMFRImonweyNmgbWTwE8nA4a3dt6biv95nQiHZ71YKB0hKD49hEJCdshyI9JOgA6EAUQ2TQ5UKMqZYYhgBGWcp2KUllRI+/Dmv18kzeOKV62cXFfLtfNZM3myTw7IEfHIKamRS1InDcLJPXkiz+TFeXRenTfn/Wc058x29sgfOB/fR1CZPQ==</latexit>

260

Npar

<latexit sha1_base64="CAXtSuwGkl9C0wqpmv1aUKlnMwA=">AAACAHicbVC7TsNAEDyHVwivACXNiQiJKrIRCMoIGioUJPKQEhOtL5twyvmhuzUistzwFbRQ0SFa/oSCf8EOKSBhqtHMrnZ2vEhJQ7b9aRUWFpeWV4qrpbX1jc2t8vZO04SxFtgQoQp12wODSgbYIEkK25FG8D2FLW90kfute9RGhsENjSN0fRgGciAFUCbdXvWSLuEDJRHoNO2VK3bVnoDPE2dKKmyKeq/81e2HIvYxIKHAmI5jR+QmoEkKhWmpGxuMQIxgiJ2MBuCjcZNJ6pQfxAYo5BFqLhWfiPh7IwHfmLHvZZM+0J2Z9XLxP68T0+DMTWQQxYSByA+RVDg5ZISWWR3I+1IjEeTJkcuAC9BAhFpyECIT46yfUtaHM/v9PGkeVZ3j6sn1caV2Pm2myPbYPjtkDjtlNXbJ6qzBBNPsiT2zF+vRerXerPef0YI13dllf2B9fAMwPpeU</latexit>

6 0.884

<latexit sha1_base64="AiLfU87eRacMFvBOEaL7fcWsbss=">AAACGHicbVC7TsNAEDyHVwivACXNiYBEZewo4lEgIWioEEgEkOIQrS+b5JTzQ3drBLL8A3wCX0ELFR2ipaPgX3BCCl5TjWZ2tTvjx0oacpx3qzA2PjE5VZwuzczOzS+UF5fOTZRogXURqUhf+mBQyRDrJEnhZawRAl/hhd8/HPgX16iNjMIzuo2xGUA3lB0pgHKpVV7zekCpJ3oyu6puHrdSj/CG0rYd2R07y/Zc292ttcoVx3aG4H+JOyIVNsJJq/zhtSORBBiSUGBMw3ViaqagSQqFWclLDMYg+tDFRk5DCNA002GajK8nBijiMWouFR+K+H0jhcCY28DPJwOgnvntDcT/vEZCnZ1mKsM4IQzF4BBJhcNDRmiZ14S8LTUSweBz5DLkAjQQoZYchMjFJO+tlPfh/k7/l5xXbXfLrp3WKvsHo2aKbIWtsg3msm22z47YCaszwe7YA3tkT9a99Wy9WK9fowVrtLPMfsB6+wTxAJ88</latexit>

�̂2/Nd.o.f. = 1.194
…

1000 replicas

…

MC on
MC on
MC on

MC on

#1000

#3 for each single replica:

<latexit sha1_base64="DviA1yW2B/BaEUOJzJpUjN7sunc=">AAACE3icbVC7SgNREL0bXzG+opYWXgyCVdiVoBYWQUEsI5gHJCHM3kziJXcf3DsrhCWln+BX2GplJ7Z+gIX/4m7cQhNPM4dzZpiZ44ZKGrLtTyu3sLi0vJJfLaytb2xuFbd3GiaItMC6CFSgWy4YVNLHOklS2Ao1gucqbLqjy9Rv3qM2MvBvaRxi14OhLwdSACVSr7jfGWgQcceLevYkPp7wc57yq6zavWLJLttT8HniZKTEMtR6xa9OPxCRhz4JBca0HTukbgyapFA4KXQigyGIEQyxnVAfPDTdePrIhB9GBijgIWouFZ+K+HsiBs+YsecmnR7QnZn1UvE/rx3R4KwbSz+MCH2RLiKpcLrICC2ThJD3pUYiSC9HLn0uQAMRaslBiESMksgKSR7O7PfzpHFcdk7KlZtKqXqRJZNne+yAHTGHnbIqu2Y1VmeCPbAn9sxerEfr1Xqz3n9ac1Y2s8v+wPr4Br/inP4=</latexit>µ0

2
< µF < µ0

<latexit sha1_base64="xr/jv7vdOBXaaXuOPFZlTBRjqfY="></latexit>

ji =

(
1

3/2

generate

generate
<latexit sha1_base64="6HYc6Jw9vCSBCWqU6geGR8b/dRM=">AAACDXicbZC7SgNBFIZn4y3G26qV2AwGwSrsSlALi6AgllHMBZKwzE5O4pDZizNnhBCCj+BT2GplJ7Y+g4Xv4u6aQhNP9fH/53DO+f1YCo2O82nl5uYXFpfyy4WV1bX1DXtzq64jozjUeCQj1fSZBilCqKFACc1YAQt8CQ1/cJ76jXtQWkThDQ5j6ASsH4qe4AwTybN32oHxLmhbwh1N8Zqe0sMUHM8uOiUnKzoL7gSKZFJVz/5qdyNuAgiRS6Z1y3Vi7IyYQsEljAttoyFmfMD60EowZAHozih7YUz3jWYY0RgUFZJmIvyeGLFA62HgJ50Bw1s97aXif17LYO+kMxJhbBBCni5CISFbpLkSSTZAu0IBIksvBypCypliiKAEZZwnoknCKiR5uNPfz0L9sOQelcpX5WLlbJJMnuySPXJAXHJMKuSSVEmNcPJAnsgzebEerVfrzXr/ac1Zk5lt8qesj2/jaJpe</latexit>

µF  µR < 2µ0
Central minimization 

Fit results

MC of
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Pion PDFs

0.0 0.2 0.4 0.6 0.8 1.0

x

0.00

0.25

0.50

0.75

1.00

1.25

1.50

1.75

2.00

x
f

g 1
(x

)

µ2 = 27 GeV2

this work

BLFQ

BSWF

Fit results



16

FF fit - error bands

Replica method
…

Central minimization 

MC of

…

single fit 

single fit 

single fit 

single fit 

10000 FFs

10000 replicas

…

MC on
MC on
MC on

MC on

#10000

#3

Fit results

Npoints

<latexit sha1_base64="I5qCZRZSxb6QWXblgeQWxQdQ030=">AAACBXicbVC7TgJBFJ3FF+ILtLSZSEysyK7BaEm0sTKYyCMBQmaHC06YnZ3M3FXJZmu/wlYrO2Prd1j4Ly4rhYKnOjnn3txzj6+lsOi6n05uaXlldS2/XtjY3NreKZZ2mzaMDIcGD2Vo2j6zIIWCBgqU0NYGWOBLaPnji6nfugNjRahucKKhF7CREkPBGaZSv1i66sddhAeMdSgU2iTpF8tuxc1AF4k3I2UyQ71f/OoOQh4FoJBLZm3HczX2YmZQcAlJoRtZ0IyP2Qg6KVUsANuLs+gJPYwsw5BqMFRImonweyNmgbWTwE8nA4a3dt6biv95nQiHZ71YKB0hKD49hEJCdshyI9JOgA6EAUQ2TQ5UKMqZYYhgBGWcp2KUllRI+/Dmv18kzeOKV62cXFfLtfNZM3myTw7IEfHIKamRS1InDcLJPXkiz+TFeXRenTfn/Wc058x29sgfOB/fR1CZPQ==</latexit>

100

Npar

<latexit sha1_base64="CAXtSuwGkl9C0wqpmv1aUKlnMwA=">AAACAHicbVC7TsNAEDyHVwivACXNiQiJKrIRCMoIGioUJPKQEhOtL5twyvmhuzUistzwFbRQ0SFa/oSCf8EOKSBhqtHMrnZ2vEhJQ7b9aRUWFpeWV4qrpbX1jc2t8vZO04SxFtgQoQp12wODSgbYIEkK25FG8D2FLW90kfute9RGhsENjSN0fRgGciAFUCbdXvWSLuEDJRHoNO2VK3bVnoDPE2dKKmyKeq/81e2HIvYxIKHAmI5jR+QmoEkKhWmpGxuMQIxgiJ2MBuCjcZNJ6pQfxAYo5BFqLhWfiPh7IwHfmLHvZZM+0J2Z9XLxP68T0+DMTWQQxYSByA+RVDg5ZISWWR3I+1IjEeTJkcuAC9BAhFpyECIT46yfUtaHM/v9PGkeVZ3j6sn1caV2Pm2myPbYPjtkDjtlNXbJ6qzBBNPsiT2zF+vRerXerPef0YI13dllf2B9fAMwPpeU</latexit>

3 (4 - 1) 1.194

<latexit sha1_base64="AiLfU87eRacMFvBOEaL7fcWsbss=">AAACGHicbVC7TsNAEDyHVwivACXNiYBEZewo4lEgIWioEEgEkOIQrS+b5JTzQ3drBLL8A3wCX0ELFR2ipaPgX3BCCl5TjWZ2tTvjx0oacpx3qzA2PjE5VZwuzczOzS+UF5fOTZRogXURqUhf+mBQyRDrJEnhZawRAl/hhd8/HPgX16iNjMIzuo2xGUA3lB0pgHKpVV7zekCpJ3oyu6puHrdSj/CG0rYd2R07y/Zc292ttcoVx3aG4H+JOyIVNsJJq/zhtSORBBiSUGBMw3ViaqagSQqFWclLDMYg+tDFRk5DCNA002GajK8nBijiMWouFR+K+H0jhcCY28DPJwOgnvntDcT/vEZCnZ1mKsM4IQzF4BBJhcNDRmiZ14S8LTUSweBz5DLkAjQQoZYchMjFJO+tlPfh/k7/l5xXbXfLrp3WKvsHo2aKbIWtsg3msm22z47YCaszwe7YA3tkT9a99Wy9WK9fowVrtLPMfsB6+wTxAJ88</latexit>

�̂2/Nd.o.f. = 1.194

1000 PDFs

…

P. Pedroni, S. Sconfietti, J.Phys.G 47, 054001 (2020)
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“State of the art of the model”

F1 (�)

<latexit sha1_base64="g2ocGSUXN9ES+3t0DAqWIrAqN7E=">AAACCnicbVDLSgNBEJz1GeNrVfDiZTAI8RJ2JaLHoCIeI5gHZEPonXSSIbMPZnqFEPMHfoVXPXkTr/6EB//FTcxBE+tUVHXT1eXHShpynE9rYXFpeWU1s5Zd39jc2rZ3dqsmSrTAiohUpOs+GFQyxApJUliPNULgK6z5/cuxX7tHbWQU3tEgxmYA3VB2pABKpZa9f91yPYUdyntXqAg8Lbs9Om7ZOafgTMDniTslOTZFuWV/ee1IJAGGJBQY03CdmJpD0CSFwlHWSwzGIPrQxUZKQwjQNIeT/CN+lBigiMeouVR8IuLvjSEExgwCP50MgHpm1huL/3mNhDrnzaEM44QwFONDJBVODhmhZVoM8rbUSATj5MhlyAVoIEItOQiRiknaVDbtw539fp5UTwpusXB6W8yVLqbNZNgBO2R55rIzVmI3rMwqTLAH9sSe2Yv1aL1ab9b7z+iCNd3ZY39gfXwD/umaAg==</latexit>

f1,⇡ (x)

<latexit sha1_base64="dvCrqxyzZXRcz77R+iSJ0BYR77w=">AAACDHicbVDLSsNAFJ3UV62vqhvBzWARKkhJpKLLohuXFewDmhIm09t26GQSZm7EEuon+BVudeVO3PoPLvwXk9qFVs/qcM693HuOH0lh0LY/rNzC4tLySn61sLa+sblV3N5pmjDWHBo8lKFu+8yAFAoaKFBCO9LAAl9Cyx9dZn7rFrQRobrBcQTdgA2U6AvOMJW84l7fS5xj6kZi4kroY/nO1WIwxCOvWLIr9hT0L3FmpERmqHvFT7cX8jgAhVwyYzqOHWE3YRoFlzApuLGBiPERG0AnpYoFYLrJNMGEHsaGYUgj0FRIOhXh50bCAmPGgZ9OBgyHZt7LxP+8Toz9824iVBQjKJ4dQiFheshwLdJqgPaEBkSWfQ5UKMqZZoigBWWcp2KcdlVI+3Dm0/8lzZOKU62cXldLtYtZM3myTw5ImTjkjNTIFamTBuHknjySJ/JsPVgv1qv19j2as2Y7u+QXrPcvlwma4Q==</latexit>

Collinear PDF fitted Electromagnetic Form Factor fitted

B. Pasquini, S. Rodini, S. Venturini, 2303.01789

Outlook
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F1 (�)

<latexit sha1_base64="g2ocGSUXN9ES+3t0DAqWIrAqN7E=">AAACCnicbVDLSgNBEJz1GeNrVfDiZTAI8RJ2JaLHoCIeI5gHZEPonXSSIbMPZnqFEPMHfoVXPXkTr/6EB//FTcxBE+tUVHXT1eXHShpynE9rYXFpeWU1s5Zd39jc2rZ3dqsmSrTAiohUpOs+GFQyxApJUliPNULgK6z5/cuxX7tHbWQU3tEgxmYA3VB2pABKpZa9f91yPYUdyntXqAg8Lbs9Om7ZOafgTMDniTslOTZFuWV/ee1IJAGGJBQY03CdmJpD0CSFwlHWSwzGIPrQxUZKQwjQNIeT/CN+lBigiMeouVR8IuLvjSEExgwCP50MgHpm1huL/3mNhDrnzaEM44QwFONDJBVODhmhZVoM8rbUSATj5MhlyAVoIEItOQiRiknaVDbtw539fp5UTwpusXB6W8yVLqbNZNgBO2R55rIzVmI3rMwqTLAH9sSe2Yv1aL1ab9b7z+iCNd3ZY39gfXwD/umaAg==</latexit>
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