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Quantum Chromo Dynamics
• QCD started 10-6 secs. after the Big-Bang:

it is the glue that binds us all, and understanding its 
dynamics has profound implications

• …thereby explain the origin of ∼98% of the mass in the visible Universe 

• Explain how massless gluons and light quarks are confined
and bind together to form hadrons…

• QCD is likely a perfect theory
nothing needs to be added or changed

• Validated over an incredible energy range:

• Unlikely to break down at any energy scale (asymptotic freedom)

0 . E  8000GeV

• No intrinsic parameters, just need one observable to define the scale
                                       QCD’s “standard kilogram”

• QCD is a theory not an effective theory

⇤QCD ' 200� 300 MeV

• However, it is innately nonperturbative
a priori no idea what such theory can produce
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• QCD basic degrees of freedom:
matter (quarks); gauge (gluons)
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• QCD action:
encodes all the dynamics
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• QCD (self-)interactions
dictate the theory’s behavior 

QCD: degrees of freedom

LGF+FPG = s(c̄aFa � ⇠/2c̄aba)

• Gauge fixing + FP ghost:
BRST exact, does not appear in spectrum
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• Gluon self-interaction runs
implies QCD is non perturbative and quark/gluons are confined 

⇠ g2A4

⇠ gA3

• QCD interaction strength: 
grows with separation between gluons and quarks

r ⇠ 2 fm ↵ ⇠ 0.5
• Typical scale of hadron physics

• Perturbation theory breaks down at this distance
QCD is entirely nonperturbative across almost the entire proton’s volume

QCD: asymptotic freedom
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QCD: Schwinger-Dyson equations
• Understanding the origin of mass in QCD

is quite likely inseparable from understanding confinement

• One possible way of addressing this are Schwinger-Dyson eqs
which are quantum eom of Green’s functions

• SDEs: nonperturbative, covariant, IR/UV, light/heavy quarks; but: 
infinite system of coupled integral equations
• Needs reliable truncation schemes  

plus requires a gauge to be chosen (Landau)

• Dynamical mass generation

• Confinement (?)

• Capture two emergent phenomena

• Concentrate on SDE for 2-point functions −1 = −1 +

LGF+FPG = s(c̄aFa � ⇠/2c̄aba)

• Gauge fixing + FP ghost:
BRST exact, does not appear in the 
spectrum

• Three equations to be considered 
quarks, gluons and ghosts
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Intermezzo

“This ‘telephone’ has too many shortcomings to be seriously considered as a means of 
communication. The device is inherently of no value to us.” 

Western Union internal memo
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<latexit sha1_base64="eXoh0kf2J5dcbju1lgwlkUVPkH0=">AAACCnicbVDJSgNBEO2JW4zbqEcvTYIQQcNMENRbQEGPEcwCmUno6VSSJj2L3T1CGObuxV/x4kHFq1/gzb+xsxw08UHB470qqup5EWdSWda3kVlaXlldy67nNja3tnfM3b26DGNBoUZDHoqmRyRwFkBNMcWhGQkgvseh4Q0vx37jAYRkYXCnRhG4PukHrMcoUVrqmHnnCrgixft2+cjBrcTxiRoIP7mGepq2k5Ny6nbMglWyJsCLxJ6RApqh2jG/nG5IYx8CRTmRsmVbkXITIhSjHNKcE0uICB2SPrQ0DYgP0k0mv6T4UCtd3AuFrkDhifp7IiG+lCPf053jU+W8Nxb/81qx6p27CQuiWEFAp4t6MccqxONgcJcJoIqPNCFUMH0rpgMiCFU6vpwOwZ5/eZHUyqWLkn17Wqgcz9LIogOUR0VkozNUQTeoimqIokf0jF7Rm/FkvBjvxse0NWPMZvbRHxifP0hImhU=</latexit><latexit sha1_base64="eXoh0kf2J5dcbju1lgwlkUVPkH0=">AAACCnicbVDJSgNBEO2JW4zbqEcvTYIQQcNMENRbQEGPEcwCmUno6VSSJj2L3T1CGObuxV/x4kHFq1/gzb+xsxw08UHB470qqup5EWdSWda3kVlaXlldy67nNja3tnfM3b26DGNBoUZDHoqmRyRwFkBNMcWhGQkgvseh4Q0vx37jAYRkYXCnRhG4PukHrMcoUVrqmHnnCrgixft2+cjBrcTxiRoIP7mGepq2k5Ny6nbMglWyJsCLxJ6RApqh2jG/nG5IYx8CRTmRsmVbkXITIhSjHNKcE0uICB2SPrQ0DYgP0k0mv6T4UCtd3AuFrkDhifp7IiG+lCPf053jU+W8Nxb/81qx6p27CQuiWEFAp4t6MccqxONgcJcJoIqPNCFUMH0rpgMiCFU6vpwOwZ5/eZHUyqWLkn17Wqgcz9LIogOUR0VkozNUQTeoimqIokf0jF7Rm/FkvBjvxse0NWPMZvbRHxifP0hImhU=</latexit><latexit sha1_base64="eXoh0kf2J5dcbju1lgwlkUVPkH0=">AAACCnicbVDJSgNBEO2JW4zbqEcvTYIQQcNMENRbQEGPEcwCmUno6VSSJj2L3T1CGObuxV/x4kHFq1/gzb+xsxw08UHB470qqup5EWdSWda3kVlaXlldy67nNja3tnfM3b26DGNBoUZDHoqmRyRwFkBNMcWhGQkgvseh4Q0vx37jAYRkYXCnRhG4PukHrMcoUVrqmHnnCrgixft2+cjBrcTxiRoIP7mGepq2k5Ny6nbMglWyJsCLxJ6RApqh2jG/nG5IYx8CRTmRsmVbkXITIhSjHNKcE0uICB2SPrQ0DYgP0k0mv6T4UCtd3AuFrkDhifp7IiG+lCPf053jU+W8Nxb/81qx6p27CQuiWEFAp4t6MccqxONgcJcJoIqPNCFUMH0rpgMiCFU6vpwOwZ5/eZHUyqWLkn17Wqgcz9LIogOUR0VkozNUQTeoimqIokf0jF7Rm/FkvBjvxse0NWPMZvbRHxifP0hImhU=</latexit><latexit sha1_base64="eXoh0kf2J5dcbju1lgwlkUVPkH0=">AAACCnicbVDJSgNBEO2JW4zbqEcvTYIQQcNMENRbQEGPEcwCmUno6VSSJj2L3T1CGObuxV/x4kHFq1/gzb+xsxw08UHB470qqup5EWdSWda3kVlaXlldy67nNja3tnfM3b26DGNBoUZDHoqmRyRwFkBNMcWhGQkgvseh4Q0vx37jAYRkYXCnRhG4PukHrMcoUVrqmHnnCrgixft2+cjBrcTxiRoIP7mGepq2k5Ny6nbMglWyJsCLxJ6RApqh2jG/nG5IYx8CRTmRsmVbkXITIhSjHNKcE0uICB2SPrQ0DYgP0k0mv6T4UCtd3AuFrkDhifp7IiG+lCPf053jU+W8Nxb/81qx6p27CQuiWEFAp4t6MccqxONgcJcJoIqPNCFUMH0rpgMiCFU6vpwOwZ5/eZHUyqWLkn17Wqgcz9LIogOUR0VkozNUQTeoimqIokf0jF7Rm/FkvBjvxse0NWPMZvbRHxifP0hImhU=</latexit>

q2 [GeV2]
<latexit sha1_base64="f5fdTDqzWZsIJUFcQlnc577CGBA=">AAAB/XicbVBPS8MwHE39O+e/qnjyEhyCBxntENTbwIMeJ9htsHYjzdItLElrkgqjDPwqXjyoePV7ePPbmG496OaDwOO934/fywsTRpV2nG9raXlldW29tFHe3Nre2bX39psqTiUmHo5ZLNshUoRRQTxNNSPtRBLEQ0Za4eg691uPRCoai3s9TkjA0UDQiGKkjdSzDx+6NR92fI70UPLshjQn3VrQsytO1ZkCLhK3IBVQoNGzv/x+jFNOhMYMKdVxnUQHGZKaYkYmZT9VJEF4hAakY6hAnKggm8afwBOj9GEUS/OEhlP190aGuFJjHprJPKaa93LxP6+T6ugyyKhIUk0Enh2KUgZ1DPMuYJ9KgjUbG4KwpCYrxEMkEdamsbIpwZ3/8iLxatWrqnt3XqmfFW2UwBE4BqfABRegDm5BA3gAgww8g1fwZj1ZL9a79TEbXbKKnQPwB9bnD8zylN8=</latexit><latexit sha1_base64="f5fdTDqzWZsIJUFcQlnc577CGBA=">AAAB/XicbVBPS8MwHE39O+e/qnjyEhyCBxntENTbwIMeJ9htsHYjzdItLElrkgqjDPwqXjyoePV7ePPbmG496OaDwOO934/fywsTRpV2nG9raXlldW29tFHe3Nre2bX39psqTiUmHo5ZLNshUoRRQTxNNSPtRBLEQ0Za4eg691uPRCoai3s9TkjA0UDQiGKkjdSzDx+6NR92fI70UPLshjQn3VrQsytO1ZkCLhK3IBVQoNGzv/x+jFNOhMYMKdVxnUQHGZKaYkYmZT9VJEF4hAakY6hAnKggm8afwBOj9GEUS/OEhlP190aGuFJjHprJPKaa93LxP6+T6ugyyKhIUk0Enh2KUgZ1DPMuYJ9KgjUbG4KwpCYrxEMkEdamsbIpwZ3/8iLxatWrqnt3XqmfFW2UwBE4BqfABRegDm5BA3gAgww8g1fwZj1ZL9a79TEbXbKKnQPwB9bnD8zylN8=</latexit><latexit sha1_base64="f5fdTDqzWZsIJUFcQlnc577CGBA=">AAAB/XicbVBPS8MwHE39O+e/qnjyEhyCBxntENTbwIMeJ9htsHYjzdItLElrkgqjDPwqXjyoePV7ePPbmG496OaDwOO934/fywsTRpV2nG9raXlldW29tFHe3Nre2bX39psqTiUmHo5ZLNshUoRRQTxNNSPtRBLEQ0Za4eg691uPRCoai3s9TkjA0UDQiGKkjdSzDx+6NR92fI70UPLshjQn3VrQsytO1ZkCLhK3IBVQoNGzv/x+jFNOhMYMKdVxnUQHGZKaYkYmZT9VJEF4hAakY6hAnKggm8afwBOj9GEUS/OEhlP190aGuFJjHprJPKaa93LxP6+T6ugyyKhIUk0Enh2KUgZ1DPMuYJ9KgjUbG4KwpCYrxEMkEdamsbIpwZ3/8iLxatWrqnt3XqmfFW2UwBE4BqfABRegDm5BA3gAgww8g1fwZj1ZL9a79TEbXbKKnQPwB9bnD8zylN8=</latexit><latexit sha1_base64="f5fdTDqzWZsIJUFcQlnc577CGBA=">AAAB/XicbVBPS8MwHE39O+e/qnjyEhyCBxntENTbwIMeJ9htsHYjzdItLElrkgqjDPwqXjyoePV7ePPbmG496OaDwOO934/fywsTRpV2nG9raXlldW29tFHe3Nre2bX39psqTiUmHo5ZLNshUoRRQTxNNSPtRBLEQ0Za4eg691uPRCoai3s9TkjA0UDQiGKkjdSzDx+6NR92fI70UPLshjQn3VrQsytO1ZkCLhK3IBVQoNGzv/x+jFNOhMYMKdVxnUQHGZKaYkYmZT9VJEF4hAakY6hAnKggm8afwBOj9GEUS/OEhlP190aGuFJjHprJPKaa93LxP6+T6ugyyKhIUk0Enh2KUgZ1DPMuYJ9KgjUbG4KwpCYrxEMkEdamsbIpwZ3/8iLxatWrqnt3XqmfFW2UwBE4BqfABRegDm5BA3gAgww8g1fwZj1ZL9a79TEbXbKKnQPwB9bnD8zylN8=</latexit>
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q2 [GeV2]

β = 5.7 644 (14 conf.)
804 (11 conf.)
804 (5 conf.)

q2 [GeV2]
<latexit sha1_base64="f5fdTDqzWZsIJUFcQlnc577CGBA=">AAAB/XicbVBPS8MwHE39O+e/qnjyEhyCBxntENTbwIMeJ9htsHYjzdItLElrkgqjDPwqXjyoePV7ePPbmG496OaDwOO934/fywsTRpV2nG9raXlldW29tFHe3Nre2bX39psqTiUmHo5ZLNshUoRRQTxNNSPtRBLEQ0Za4eg691uPRCoai3s9TkjA0UDQiGKkjdSzDx+6NR92fI70UPLshjQn3VrQsytO1ZkCLhK3IBVQoNGzv/x+jFNOhMYMKdVxnUQHGZKaYkYmZT9VJEF4hAakY6hAnKggm8afwBOj9GEUS/OEhlP190aGuFJjHprJPKaa93LxP6+T6ugyyKhIUk0Enh2KUgZ1DPMuYJ9KgjUbG4KwpCYrxEMkEdamsbIpwZ3/8iLxatWrqnt3XqmfFW2UwBE4BqfABRegDm5BA3gAgww8g1fwZj1ZL9a79TEbXbKKnQPwB9bnD8zylN8=</latexit><latexit sha1_base64="f5fdTDqzWZsIJUFcQlnc577CGBA=">AAAB/XicbVBPS8MwHE39O+e/qnjyEhyCBxntENTbwIMeJ9htsHYjzdItLElrkgqjDPwqXjyoePV7ePPbmG496OaDwOO934/fywsTRpV2nG9raXlldW29tFHe3Nre2bX39psqTiUmHo5ZLNshUoRRQTxNNSPtRBLEQ0Za4eg691uPRCoai3s9TkjA0UDQiGKkjdSzDx+6NR92fI70UPLshjQn3VrQsytO1ZkCLhK3IBVQoNGzv/x+jFNOhMYMKdVxnUQHGZKaYkYmZT9VJEF4hAakY6hAnKggm8afwBOj9GEUS/OEhlP190aGuFJjHprJPKaa93LxP6+T6ugyyKhIUk0Enh2KUgZ1DPMuYJ9KgjUbG4KwpCYrxEMkEdamsbIpwZ3/8iLxatWrqnt3XqmfFW2UwBE4BqfABRegDm5BA3gAgww8g1fwZj1ZL9a79TEbXbKKnQPwB9bnD8zylN8=</latexit><latexit sha1_base64="f5fdTDqzWZsIJUFcQlnc577CGBA=">AAAB/XicbVBPS8MwHE39O+e/qnjyEhyCBxntENTbwIMeJ9htsHYjzdItLElrkgqjDPwqXjyoePV7ePPbmG496OaDwOO934/fywsTRpV2nG9raXlldW29tFHe3Nre2bX39psqTiUmHo5ZLNshUoRRQTxNNSPtRBLEQ0Za4eg691uPRCoai3s9TkjA0UDQiGKkjdSzDx+6NR92fI70UPLshjQn3VrQsytO1ZkCLhK3IBVQoNGzv/x+jFNOhMYMKdVxnUQHGZKaYkYmZT9VJEF4hAakY6hAnKggm8afwBOj9GEUS/OEhlP190aGuFJjHprJPKaa93LxP6+T6ugyyKhIUk0Enh2KUgZ1DPMuYJ9KgjUbG4KwpCYrxEMkEdamsbIpwZ3/8iLxatWrqnt3XqmfFW2UwBE4BqfABRegDm5BA3gAgww8g1fwZj1ZL9a79TEbXbKKnQPwB9bnD8zylN8=</latexit><latexit sha1_base64="f5fdTDqzWZsIJUFcQlnc577CGBA=">AAAB/XicbVBPS8MwHE39O+e/qnjyEhyCBxntENTbwIMeJ9htsHYjzdItLElrkgqjDPwqXjyoePV7ePPbmG496OaDwOO934/fywsTRpV2nG9raXlldW29tFHe3Nre2bX39psqTiUmHo5ZLNshUoRRQTxNNSPtRBLEQ0Za4eg691uPRCoai3s9TkjA0UDQiGKkjdSzDx+6NR92fI70UPLshjQn3VrQsytO1ZkCLhK3IBVQoNGzv/x+jFNOhMYMKdVxnUQHGZKaYkYmZT9VJEF4hAakY6hAnKggm8afwBOj9GEUS/OEhlP190aGuFJjHprJPKaa93LxP6+T6ugyyKhIUk0Enh2KUgZ1DPMuYJ9KgjUbG4KwpCYrxEMkEdamsbIpwZ3/8iLxatWrqnt3XqmfFW2UwBE4BqfABRegDm5BA3gAgww8g1fwZj1ZL9a79TEbXbKKnQPwB9bnD8zylN8=</latexit>
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<latexit sha1_base64="3NxYjO4QN2sAKQrY6LPou26YZWA=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CRahXspuEdRbQRCPFdy20NaSTbNtbDZZk6xQlv4HLx5UvPqDvPlvTNs9aOuDgcd7M8zMC2LOtHHdbye3srq2vpHfLGxt7+zuFfcPGlomilCfSC5VK8Caciaob5jhtBUriqOA02Ywupr6zSeqNJPizoxj2o3wQLCQEWys1LguP95XT3vFkltxZ0DLxMtICTLUe8WvTl+SJKLCEI61bntubLopVoYRTieFTqJpjMkID2jbUoEjqrvp7NoJOrFKH4VS2RIGzdTfEymOtB5Hge2MsBnqRW8q/ue1ExNedFMm4sRQQeaLwoQjI9H0ddRnihLDx5Zgopi9FZEhVpgYG1DBhuAtvrxM/GrlsuLdnpVq1SyNPBzBMZTBg3OowQ3UwQcCD/AMr/DmSOfFeXc+5q05J5s5hD9wPn8AwA+OEg==</latexit><latexit sha1_base64="3NxYjO4QN2sAKQrY6LPou26YZWA=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CRahXspuEdRbQRCPFdy20NaSTbNtbDZZk6xQlv4HLx5UvPqDvPlvTNs9aOuDgcd7M8zMC2LOtHHdbye3srq2vpHfLGxt7+zuFfcPGlomilCfSC5VK8Caciaob5jhtBUriqOA02Ywupr6zSeqNJPizoxj2o3wQLCQEWys1LguP95XT3vFkltxZ0DLxMtICTLUe8WvTl+SJKLCEI61bntubLopVoYRTieFTqJpjMkID2jbUoEjqrvp7NoJOrFKH4VS2RIGzdTfEymOtB5Hge2MsBnqRW8q/ue1ExNedFMm4sRQQeaLwoQjI9H0ddRnihLDx5Zgopi9FZEhVpgYG1DBhuAtvrxM/GrlsuLdnpVq1SyNPBzBMZTBg3OowQ3UwQcCD/AMr/DmSOfFeXc+5q05J5s5hD9wPn8AwA+OEg==</latexit><latexit sha1_base64="3NxYjO4QN2sAKQrY6LPou26YZWA=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CRahXspuEdRbQRCPFdy20NaSTbNtbDZZk6xQlv4HLx5UvPqDvPlvTNs9aOuDgcd7M8zMC2LOtHHdbye3srq2vpHfLGxt7+zuFfcPGlomilCfSC5VK8Caciaob5jhtBUriqOA02Ywupr6zSeqNJPizoxj2o3wQLCQEWys1LguP95XT3vFkltxZ0DLxMtICTLUe8WvTl+SJKLCEI61bntubLopVoYRTieFTqJpjMkID2jbUoEjqrvp7NoJOrFKH4VS2RIGzdTfEymOtB5Hge2MsBnqRW8q/ue1ExNedFMm4sRQQeaLwoQjI9H0ddRnihLDx5Zgopi9FZEhVpgYG1DBhuAtvrxM/GrlsuLdnpVq1SyNPBzBMZTBg3OowQ3UwQcCD/AMr/DmSOfFeXc+5q05J5s5hD9wPn8AwA+OEg==</latexit><latexit sha1_base64="3NxYjO4QN2sAKQrY6LPou26YZWA=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CRahXspuEdRbQRCPFdy20NaSTbNtbDZZk6xQlv4HLx5UvPqDvPlvTNs9aOuDgcd7M8zMC2LOtHHdbye3srq2vpHfLGxt7+zuFfcPGlomilCfSC5VK8Caciaob5jhtBUriqOA02Ywupr6zSeqNJPizoxj2o3wQLCQEWys1LguP95XT3vFkltxZ0DLxMtICTLUe8WvTl+SJKLCEI61bntubLopVoYRTieFTqJpjMkID2jbUoEjqrvp7NoJOrFKH4VS2RIGzdTfEymOtB5Hge2MsBnqRW8q/ue1ExNedFMm4sRQQeaLwoQjI9H0ddRnihLDx5Zgopi9FZEhVpgYG1DBhuAtvrxM/GrlsuLdnpVq1SyNPBzBMZTBg3OowQ3UwQcCD/AMr/DmSOfFeXc+5q05J5s5hD9wPn8AwA+OEg==</latexit>
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µ=4.3 [GeV]         Nf=0, β=5.70, various Vs
Nf=2, β=3.90, V=243x48
Nf=2, β=4.20, V=483x96

Nf=2+1+1, β=1.90, V=323x64
Nf=2+1+1, β=1.95, V=483x96

q2 [GeV2]
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<latexit sha1_base64="3NxYjO4QN2sAKQrY6LPou26YZWA=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CRahXspuEdRbQRCPFdy20NaSTbNtbDZZk6xQlv4HLx5UvPqDvPlvTNs9aOuDgcd7M8zMC2LOtHHdbye3srq2vpHfLGxt7+zuFfcPGlomilCfSC5VK8Caciaob5jhtBUriqOA02Ywupr6zSeqNJPizoxj2o3wQLCQEWys1LguP95XT3vFkltxZ0DLxMtICTLUe8WvTl+SJKLCEI61bntubLopVoYRTieFTqJpjMkID2jbUoEjqrvp7NoJOrFKH4VS2RIGzdTfEymOtB5Hge2MsBnqRW8q/ue1ExNedFMm4sRQQeaLwoQjI9H0ddRnihLDx5Zgopi9FZEhVpgYG1DBhuAtvrxM/GrlsuLdnpVq1SyNPBzBMZTBg3OowQ3UwQcCD/AMr/DmSOfFeXc+5q05J5s5hD9wPn8AwA+OEg==</latexit><latexit sha1_base64="3NxYjO4QN2sAKQrY6LPou26YZWA=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CRahXspuEdRbQRCPFdy20NaSTbNtbDZZk6xQlv4HLx5UvPqDvPlvTNs9aOuDgcd7M8zMC2LOtHHdbye3srq2vpHfLGxt7+zuFfcPGlomilCfSC5VK8Caciaob5jhtBUriqOA02Ywupr6zSeqNJPizoxj2o3wQLCQEWys1LguP95XT3vFkltxZ0DLxMtICTLUe8WvTl+SJKLCEI61bntubLopVoYRTieFTqJpjMkID2jbUoEjqrvp7NoJOrFKH4VS2RIGzdTfEymOtB5Hge2MsBnqRW8q/ue1ExNedFMm4sRQQeaLwoQjI9H0ddRnihLDx5Zgopi9FZEhVpgYG1DBhuAtvrxM/GrlsuLdnpVq1SyNPBzBMZTBg3OowQ3UwQcCD/AMr/DmSOfFeXc+5q05J5s5hD9wPn8AwA+OEg==</latexit><latexit sha1_base64="3NxYjO4QN2sAKQrY6LPou26YZWA=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CRahXspuEdRbQRCPFdy20NaSTbNtbDZZk6xQlv4HLx5UvPqDvPlvTNs9aOuDgcd7M8zMC2LOtHHdbye3srq2vpHfLGxt7+zuFfcPGlomilCfSC5VK8Caciaob5jhtBUriqOA02Ywupr6zSeqNJPizoxj2o3wQLCQEWys1LguP95XT3vFkltxZ0DLxMtICTLUe8WvTl+SJKLCEI61bntubLopVoYRTieFTqJpjMkID2jbUoEjqrvp7NoJOrFKH4VS2RIGzdTfEymOtB5Hge2MsBnqRW8q/ue1ExNedFMm4sRQQeaLwoQjI9H0ddRnihLDx5Zgopi9FZEhVpgYG1DBhuAtvrxM/GrlsuLdnpVq1SyNPBzBMZTBg3OowQ3UwQcCD/AMr/DmSOfFeXc+5q05J5s5hD9wPn8AwA+OEg==</latexit><latexit sha1_base64="3NxYjO4QN2sAKQrY6LPou26YZWA=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CRahXspuEdRbQRCPFdy20NaSTbNtbDZZk6xQlv4HLx5UvPqDvPlvTNs9aOuDgcd7M8zMC2LOtHHdbye3srq2vpHfLGxt7+zuFfcPGlomilCfSC5VK8Caciaob5jhtBUriqOA02Ywupr6zSeqNJPizoxj2o3wQLCQEWys1LguP95XT3vFkltxZ0DLxMtICTLUe8WvTl+SJKLCEI61bntubLopVoYRTieFTqJpjMkID2jbUoEjqrvp7NoJOrFKH4VS2RIGzdTfEymOtB5Hge2MsBnqRW8q/ue1ExNedFMm4sRQQeaLwoQjI9H0ddRnihLDx5Zgopi9FZEhVpgYG1DBhuAtvrxM/GrlsuLdnpVq1SyNPBzBMZTBg3OowQ3UwQcCD/AMr/DmSOfFeXc+5q05J5s5hD9wPn8AwA+OEg==</latexit>

q2 [GeV2]
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QCD in the IR
• Dynamical 𝝌SB  

in the matter sector
• Saturating gluon propagator  

dynamical gluon mass
• IR massless ghost 

saturating dressing function
• IR suppressed 3g vertex  

due to ghost-gluon dynamics
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• Meson leading twist PDA  
projection of BS wave-function onto the light front
Chang, Cloet, Cobos-Martinez, Roberts, Schmidt, PRL 110 (2013)
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• Poincaré invariant regularization  
of 4-dimensional integral

• Quark wave-function renormalization  
evaluated at    (2 GeV)⇣
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• Meson’s decay constant 
(normalization of PDAs) 
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dx�(x, ⇣) = 1

<latexit sha1_base64="B5rHGhbn825AG9secOpQsrBMQl0=">AAACDnicbVBNS8NAEN3Ur1q/qh69RItSoZSkCOpBKHjxWMHaQhPLZrttl242YXciraH/wIt/xYsHFa+evflv3LQ5aOuDgcd7M8zM80LOFFjWt5FZWFxaXsmu5tbWNza38ts7tyqIJKF1EvBANj2sKGeC1oEBp81QUux7nDa8wWXiN+6pVCwQNzAKqevjnmBdRjBoqZ0/cpiAtnVnO/uOj6Ev/bgzHjolJ+yz4rDkPFDAxxd2O1+wytYE5jyxU1JAKWrt/JfTCUjkUwGEY6VathWCG2MJjHA6zjmRoiEmA9yjLU0F9qly48k/Y/NQKx2zG0hdAsyJ+nsixr5SI9/TncnNatZLxP+8VgTdMzdmIoyACjJd1I24CYGZhGN2mKQE+EgTTCTTt5qkjyUmoCPM6RDs2ZfnSb1SPi/b1yeFaiVNI4v20AEqIhudoiq6QjVURwQ9omf0it6MJ+PFeDc+pq0ZI53ZRX9gfP4A9uGbfg==</latexit><latexit sha1_base64="B5rHGhbn825AG9secOpQsrBMQl0=">AAACDnicbVBNS8NAEN3Ur1q/qh69RItSoZSkCOpBKHjxWMHaQhPLZrttl242YXciraH/wIt/xYsHFa+evflv3LQ5aOuDgcd7M8zM80LOFFjWt5FZWFxaXsmu5tbWNza38ts7tyqIJKF1EvBANj2sKGeC1oEBp81QUux7nDa8wWXiN+6pVCwQNzAKqevjnmBdRjBoqZ0/cpiAtnVnO/uOj6Ev/bgzHjolJ+yz4rDkPFDAxxd2O1+wytYE5jyxU1JAKWrt/JfTCUjkUwGEY6VathWCG2MJjHA6zjmRoiEmA9yjLU0F9qly48k/Y/NQKx2zG0hdAsyJ+nsixr5SI9/TncnNatZLxP+8VgTdMzdmIoyACjJd1I24CYGZhGN2mKQE+EgTTCTTt5qkjyUmoCPM6RDs2ZfnSb1SPi/b1yeFaiVNI4v20AEqIhudoiq6QjVURwQ9omf0it6MJ+PFeDc+pq0ZI53ZRX9gfP4A9uGbfg==</latexit><latexit sha1_base64="B5rHGhbn825AG9secOpQsrBMQl0=">AAACDnicbVBNS8NAEN3Ur1q/qh69RItSoZSkCOpBKHjxWMHaQhPLZrttl242YXciraH/wIt/xYsHFa+evflv3LQ5aOuDgcd7M8zM80LOFFjWt5FZWFxaXsmu5tbWNza38ts7tyqIJKF1EvBANj2sKGeC1oEBp81QUux7nDa8wWXiN+6pVCwQNzAKqevjnmBdRjBoqZ0/cpiAtnVnO/uOj6Ev/bgzHjolJ+yz4rDkPFDAxxd2O1+wytYE5jyxU1JAKWrt/JfTCUjkUwGEY6VathWCG2MJjHA6zjmRoiEmA9yjLU0F9qly48k/Y/NQKx2zG0hdAsyJ+nsixr5SI9/TncnNatZLxP+8VgTdMzdmIoyACjJd1I24CYGZhGN2mKQE+EgTTCTTt5qkjyUmoCPM6RDs2ZfnSb1SPi/b1yeFaiVNI4v20AEqIhudoiq6QjVURwQ9omf0it6MJ+PFeDc+pq0ZI53ZRX9gfP4A9uGbfg==</latexit><latexit sha1_base64="B5rHGhbn825AG9secOpQsrBMQl0=">AAACDnicbVBNS8NAEN3Ur1q/qh69RItSoZSkCOpBKHjxWMHaQhPLZrttl242YXciraH/wIt/xYsHFa+evflv3LQ5aOuDgcd7M8zM80LOFFjWt5FZWFxaXsmu5tbWNza38ts7tyqIJKF1EvBANj2sKGeC1oEBp81QUux7nDa8wWXiN+6pVCwQNzAKqevjnmBdRjBoqZ0/cpiAtnVnO/uOj6Ev/bgzHjolJ+yz4rDkPFDAxxd2O1+wytYE5jyxU1JAKWrt/JfTCUjkUwGEY6VathWCG2MJjHA6zjmRoiEmA9yjLU0F9qly48k/Y/NQKx2zG0hdAsyJ+nsixr5SI9/TncnNatZLxP+8VgTdMzdmIoyACjJd1I24CYGZhGN2mKQE+EgTTCTTt5qkjyUmoCPM6RDs2ZfnSb1SPi/b1yeFaiVNI4v20AEqIhudoiq6QjVURwQ9omf0it6MJ+PFeDc+pq0ZI53ZRX9gfP4A9uGbfg==</latexit>

•     light-cone vector;     meson momentum  n
<latexit sha1_base64="8R+D0a0DlVm2iAhwLRfox8rxgkM=">AAAB53icbVBNS8NAEJ34WetX1aOXxSJ4KkkR1FvBi8cWjC20oWy2k3btZhN2N0IJ/QVePKh49S9589+4bXPQ1gcDj/dmmJkXpoJr47rfztr6xubWdmmnvLu3f3BYOTp+0EmmGPosEYnqhFSj4BJ9w43ATqqQxqHAdji+nfntJ1SaJ/LeTFIMYjqUPOKMGiu1ZL9SdWvuHGSVeAWpQoFmv/LVGyQsi1EaJqjWXc9NTZBTZTgTOC33Mo0pZWM6xK6lksaog3x+6JScW2VAokTZkobM1d8TOY21nsSh7YypGellbyb+53UzE10HOZdpZlCyxaIoE8QkZPY1GXCFzIiJJZQpbm8lbEQVZcZmU7YheMsvrxK/Xrupea3LaqNepFGCUziDC/DgChpwB03wgQHCM7zCm/PovDjvzseidc0pZk7gD5zPH0CxjLY=</latexit><latexit sha1_base64="8R+D0a0DlVm2iAhwLRfox8rxgkM=">AAAB53icbVBNS8NAEJ34WetX1aOXxSJ4KkkR1FvBi8cWjC20oWy2k3btZhN2N0IJ/QVePKh49S9589+4bXPQ1gcDj/dmmJkXpoJr47rfztr6xubWdmmnvLu3f3BYOTp+0EmmGPosEYnqhFSj4BJ9w43ATqqQxqHAdji+nfntJ1SaJ/LeTFIMYjqUPOKMGiu1ZL9SdWvuHGSVeAWpQoFmv/LVGyQsi1EaJqjWXc9NTZBTZTgTOC33Mo0pZWM6xK6lksaog3x+6JScW2VAokTZkobM1d8TOY21nsSh7YypGellbyb+53UzE10HOZdpZlCyxaIoE8QkZPY1GXCFzIiJJZQpbm8lbEQVZcZmU7YheMsvrxK/Xrupea3LaqNepFGCUziDC/DgChpwB03wgQHCM7zCm/PovDjvzseidc0pZk7gD5zPH0CxjLY=</latexit><latexit sha1_base64="8R+D0a0DlVm2iAhwLRfox8rxgkM=">AAAB53icbVBNS8NAEJ34WetX1aOXxSJ4KkkR1FvBi8cWjC20oWy2k3btZhN2N0IJ/QVePKh49S9589+4bXPQ1gcDj/dmmJkXpoJr47rfztr6xubWdmmnvLu3f3BYOTp+0EmmGPosEYnqhFSj4BJ9w43ATqqQxqHAdji+nfntJ1SaJ/LeTFIMYjqUPOKMGiu1ZL9SdWvuHGSVeAWpQoFmv/LVGyQsi1EaJqjWXc9NTZBTZTgTOC33Mo0pZWM6xK6lksaog3x+6JScW2VAokTZkobM1d8TOY21nsSh7YypGellbyb+53UzE10HOZdpZlCyxaIoE8QkZPY1GXCFzIiJJZQpbm8lbEQVZcZmU7YheMsvrxK/Xrupea3LaqNepFGCUziDC/DgChpwB03wgQHCM7zCm/PovDjvzseidc0pZk7gD5zPH0CxjLY=</latexit><latexit sha1_base64="8R+D0a0DlVm2iAhwLRfox8rxgkM=">AAAB53icbVBNS8NAEJ34WetX1aOXxSJ4KkkR1FvBi8cWjC20oWy2k3btZhN2N0IJ/QVePKh49S9589+4bXPQ1gcDj/dmmJkXpoJr47rfztr6xubWdmmnvLu3f3BYOTp+0EmmGPosEYnqhFSj4BJ9w43ATqqQxqHAdji+nfntJ1SaJ/LeTFIMYjqUPOKMGiu1ZL9SdWvuHGSVeAWpQoFmv/LVGyQsi1EaJqjWXc9NTZBTZTgTOC33Mo0pZWM6xK6lksaog3x+6JScW2VAokTZkobM1d8TOY21nsSh7YypGellbyb+53UzE10HOZdpZlCyxaIoE8QkZPY1GXCFzIiJJZQpbm8lbEQVZcZmU7YheMsvrxK/Xrupea3LaqNepFGCUziDC/DgChpwB03wgQHCM7zCm/PovDjvzseidc0pZk7gD5zPH0CxjLY=</latexit>

P
<latexit sha1_base64="5rx+5BDjmpcTPCSjktXqD58fqeM=">AAAB53icbVBNS8NAFHypX7V+VT16WSyCp5IUQb0VvHhswdhCG2SzfWnXbjZhdyOU0F/gxYOKV/+SN/+N2zYHbR1YGGbmse9NmAqujet+O6W19Y3NrfJ2ZWd3b/+genh0r5NMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXB8M/M7T6g0T+SdmaQYxHQoecQZNVZqtx6qNbfuzkFWiVeQGhSw+a/+IGFZjNIwQbXueW5qgpwqw5nAaaWfaUwpG9Mh9iyVNEYd5PNFp+TMKgMSJco+achc/T2R01jrSRzaZEzNSC97M/E/r5eZ6CrIuUwzg5ItPooyQUxCZleTAVfIjJhYQpnidlfCRlRRZmw3FVuCt3zyKvEb9eu6176oNRtFG2U4gVM4Bw8uoQm30AIfGCA8wyu8OY/Oi/PufCyiJaeYOYY/cD5/ABNXjJg=</latexit><latexit sha1_base64="5rx+5BDjmpcTPCSjktXqD58fqeM=">AAAB53icbVBNS8NAFHypX7V+VT16WSyCp5IUQb0VvHhswdhCG2SzfWnXbjZhdyOU0F/gxYOKV/+SN/+N2zYHbR1YGGbmse9NmAqujet+O6W19Y3NrfJ2ZWd3b/+genh0r5NMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXB8M/M7T6g0T+SdmaQYxHQoecQZNVZqtx6qNbfuzkFWiVeQGhSw+a/+IGFZjNIwQbXueW5qgpwqw5nAaaWfaUwpG9Mh9iyVNEYd5PNFp+TMKgMSJco+achc/T2R01jrSRzaZEzNSC97M/E/r5eZ6CrIuUwzg5ItPooyQUxCZleTAVfIjJhYQpnidlfCRlRRZmw3FVuCt3zyKvEb9eu6176oNRtFG2U4gVM4Bw8uoQm30AIfGCA8wyu8OY/Oi/PufCyiJaeYOYY/cD5/ABNXjJg=</latexit><latexit sha1_base64="5rx+5BDjmpcTPCSjktXqD58fqeM=">AAAB53icbVBNS8NAFHypX7V+VT16WSyCp5IUQb0VvHhswdhCG2SzfWnXbjZhdyOU0F/gxYOKV/+SN/+N2zYHbR1YGGbmse9NmAqujet+O6W19Y3NrfJ2ZWd3b/+genh0r5NMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXB8M/M7T6g0T+SdmaQYxHQoecQZNVZqtx6qNbfuzkFWiVeQGhSw+a/+IGFZjNIwQbXueW5qgpwqw5nAaaWfaUwpG9Mh9iyVNEYd5PNFp+TMKgMSJco+achc/T2R01jrSRzaZEzNSC97M/E/r5eZ6CrIuUwzg5ItPooyQUxCZleTAVfIjJhYQpnidlfCRlRRZmw3FVuCt3zyKvEb9eu6176oNRtFG2U4gVM4Bw8uoQm30AIfGCA8wyu8OY/Oi/PufCyiJaeYOYY/cD5/ABNXjJg=</latexit><latexit sha1_base64="5rx+5BDjmpcTPCSjktXqD58fqeM=">AAAB53icbVBNS8NAFHypX7V+VT16WSyCp5IUQb0VvHhswdhCG2SzfWnXbjZhdyOU0F/gxYOKV/+SN/+N2zYHbR1YGGbmse9NmAqujet+O6W19Y3NrfJ2ZWd3b/+genh0r5NMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXB8M/M7T6g0T+SdmaQYxHQoecQZNVZqtx6qNbfuzkFWiVeQGhSw+a/+IGFZjNIwQbXueW5qgpwqw5nAaaWfaUwpG9Mh9iyVNEYd5PNFp+TMKgMSJco+achc/T2R01jrSRzaZEzNSC97M/E/r5eZ6CrIuUwzg5ItPooyQUxCZleTAVfIjJhYQpnidlfCRlRRZmw3FVuCt3zyKvEb9eu6176oNRtFG2U4gVM4Bw8uoQm30AIfGCA8wyu8OY/Oi/PufCyiJaeYOYY/cD5/ABNXjJg=</latexit>

P 2 = �m2
PS

<latexit sha1_base64="vcZm4haz71BkaJIl3NWxkIup+LU=">AAAB/nicbVDNSsNAGNzUv1r/ooIXL8EieLEkpaAehIIXjxGNLbRp2Gy37dLdTdjdCCXm4Kt48aDi1efw5tu4aXPQ1oGFYeb7+GYnjCmRyra/jdLS8srqWnm9srG5tb1j7u7dyygRCHsoopFoh1BiSjj2FFEUt2OBIQspboXjq9xvPWAhScTv1CTGPoNDTgYEQaWlwDxwe/XLU9arB2mXQTUSLHVvsywwq3bNnsJaJE5BqqCAG5hf3X6EEoa5QhRK2XHsWPkpFIogirNKN5E4hmgMh7ijKYcMSz+d5s+sY630rUEk9OPKmqq/N1LIpJywUE/mGeW8l4v/eZ1EDc79lPA4UZij2aFBQi0VWXkZVp8IjBSdaAKRIDqrhUZQQKR0ZRVdgjP/5UXi1WsXNeemUW02ijbK4BAcgRPggDPQBNfABR5A4BE8g1fwZjwZL8a78TEbLRnFzj74A+PzB69blWs=</latexit><latexit sha1_base64="vcZm4haz71BkaJIl3NWxkIup+LU=">AAAB/nicbVDNSsNAGNzUv1r/ooIXL8EieLEkpaAehIIXjxGNLbRp2Gy37dLdTdjdCCXm4Kt48aDi1efw5tu4aXPQ1oGFYeb7+GYnjCmRyra/jdLS8srqWnm9srG5tb1j7u7dyygRCHsoopFoh1BiSjj2FFEUt2OBIQspboXjq9xvPWAhScTv1CTGPoNDTgYEQaWlwDxwe/XLU9arB2mXQTUSLHVvsywwq3bNnsJaJE5BqqCAG5hf3X6EEoa5QhRK2XHsWPkpFIogirNKN5E4hmgMh7ijKYcMSz+d5s+sY630rUEk9OPKmqq/N1LIpJywUE/mGeW8l4v/eZ1EDc79lPA4UZij2aFBQi0VWXkZVp8IjBSdaAKRIDqrhUZQQKR0ZRVdgjP/5UXi1WsXNeemUW02ijbK4BAcgRPggDPQBNfABR5A4BE8g1fwZjwZL8a78TEbLRnFzj74A+PzB69blWs=</latexit><latexit sha1_base64="vcZm4haz71BkaJIl3NWxkIup+LU=">AAAB/nicbVDNSsNAGNzUv1r/ooIXL8EieLEkpaAehIIXjxGNLbRp2Gy37dLdTdjdCCXm4Kt48aDi1efw5tu4aXPQ1oGFYeb7+GYnjCmRyra/jdLS8srqWnm9srG5tb1j7u7dyygRCHsoopFoh1BiSjj2FFEUt2OBIQspboXjq9xvPWAhScTv1CTGPoNDTgYEQaWlwDxwe/XLU9arB2mXQTUSLHVvsywwq3bNnsJaJE5BqqCAG5hf3X6EEoa5QhRK2XHsWPkpFIogirNKN5E4hmgMh7ijKYcMSz+d5s+sY630rUEk9OPKmqq/N1LIpJywUE/mGeW8l4v/eZ1EDc79lPA4UZij2aFBQi0VWXkZVp8IjBSdaAKRIDqrhUZQQKR0ZRVdgjP/5UXi1WsXNeemUW02ijbK4BAcgRPggDPQBNfABR5A4BE8g1fwZjwZL8a78TEbLRnFzj74A+PzB69blWs=</latexit><latexit sha1_base64="vcZm4haz71BkaJIl3NWxkIup+LU=">AAAB/nicbVDNSsNAGNzUv1r/ooIXL8EieLEkpaAehIIXjxGNLbRp2Gy37dLdTdjdCCXm4Kt48aDi1efw5tu4aXPQ1oGFYeb7+GYnjCmRyra/jdLS8srqWnm9srG5tb1j7u7dyygRCHsoopFoh1BiSjj2FFEUt2OBIQspboXjq9xvPWAhScTv1CTGPoNDTgYEQaWlwDxwe/XLU9arB2mXQTUSLHVvsywwq3bNnsJaJE5BqqCAG5hf3X6EEoa5QhRK2XHsWPkpFIogirNKN5E4hmgMh7ijKYcMSz+d5s+sY630rUEk9OPKmqq/N1LIpJywUE/mGeW8l4v/eZ1EDc79lPA4UZij2aFBQi0VWXkZVp8IjBSdaAKRIDqrhUZQQKR0ZRVdgjP/5UXi1WsXNeemUW02ijbK4BAcgRPggDPQBNfABR5A4BE8g1fwZjwZL8a78TEbLRnFzj74A+PzB69blWs=</latexit>

n · P = �mPS
<latexit sha1_base64="aE5wEiN1UHS7EJvX3yKv7b/v358=">AAACAXicbVBNS8NAEN34WetX1JN4WSyCF0siBfUgFLx4jGhsoQlls922S3c3YXcjlBC8+Fe8eFDx6r/w5r9x0+agrQ8GHu/NMDMvShhV2nG+rYXFpeWV1cpadX1jc2vb3tm9V3EqMfFxzGLZjpAijAria6oZaSeSIB4x0opGV4XfeiBS0Vjc6XFCQo4GgvYpRtpIXXtfBLgXa+hdnvBuFnCkh5Jn3m2ed+2aU3cmgPPELUkNlPC69lfQi3HKidCYIaU6rpPoMENSU8xIXg1SRRKER2hAOoYKxIkKs8kLOTwySg/2Y2lKaDhRf09kiCs15pHpLG5Us14h/ud1Ut0/DzMqklQTgaeL+imDOoZFHrBHJcGajQ1BWFJzK8RDJBHWJrWqCcGdfXme+Kf1i7p706g1G2UaFXAADsExcMEZaIJr4AEfYPAInsEreLOerBfr3fqYti5Y5cwe+APr8wdyBpb9</latexit><latexit sha1_base64="aE5wEiN1UHS7EJvX3yKv7b/v358=">AAACAXicbVBNS8NAEN34WetX1JN4WSyCF0siBfUgFLx4jGhsoQlls922S3c3YXcjlBC8+Fe8eFDx6r/w5r9x0+agrQ8GHu/NMDMvShhV2nG+rYXFpeWV1cpadX1jc2vb3tm9V3EqMfFxzGLZjpAijAria6oZaSeSIB4x0opGV4XfeiBS0Vjc6XFCQo4GgvYpRtpIXXtfBLgXa+hdnvBuFnCkh5Jn3m2ed+2aU3cmgPPELUkNlPC69lfQi3HKidCYIaU6rpPoMENSU8xIXg1SRRKER2hAOoYKxIkKs8kLOTwySg/2Y2lKaDhRf09kiCs15pHpLG5Us14h/ud1Ut0/DzMqklQTgaeL+imDOoZFHrBHJcGajQ1BWFJzK8RDJBHWJrWqCcGdfXme+Kf1i7p706g1G2UaFXAADsExcMEZaIJr4AEfYPAInsEreLOerBfr3fqYti5Y5cwe+APr8wdyBpb9</latexit><latexit sha1_base64="aE5wEiN1UHS7EJvX3yKv7b/v358=">AAACAXicbVBNS8NAEN34WetX1JN4WSyCF0siBfUgFLx4jGhsoQlls922S3c3YXcjlBC8+Fe8eFDx6r/w5r9x0+agrQ8GHu/NMDMvShhV2nG+rYXFpeWV1cpadX1jc2vb3tm9V3EqMfFxzGLZjpAijAria6oZaSeSIB4x0opGV4XfeiBS0Vjc6XFCQo4GgvYpRtpIXXtfBLgXa+hdnvBuFnCkh5Jn3m2ed+2aU3cmgPPELUkNlPC69lfQi3HKidCYIaU6rpPoMENSU8xIXg1SRRKER2hAOoYKxIkKs8kLOTwySg/2Y2lKaDhRf09kiCs15pHpLG5Us14h/ud1Ut0/DzMqklQTgaeL+imDOoZFHrBHJcGajQ1BWFJzK8RDJBHWJrWqCcGdfXme+Kf1i7p706g1G2UaFXAADsExcMEZaIJr4AEfYPAInsEreLOerBfr3fqYti5Y5cwe+APr8wdyBpb9</latexit><latexit sha1_base64="aE5wEiN1UHS7EJvX3yKv7b/v358=">AAACAXicbVBNS8NAEN34WetX1JN4WSyCF0siBfUgFLx4jGhsoQlls922S3c3YXcjlBC8+Fe8eFDx6r/w5r9x0+agrQ8GHu/NMDMvShhV2nG+rYXFpeWV1cpadX1jc2vb3tm9V3EqMfFxzGLZjpAijAria6oZaSeSIB4x0opGV4XfeiBS0Vjc6XFCQo4GgvYpRtpIXXtfBLgXa+hdnvBuFnCkh5Jn3m2ed+2aU3cmgPPELUkNlPC69lfQi3HKidCYIaU6rpPoMENSU8xIXg1SRRKER2hAOoYKxIkKs8kLOTwySg/2Y2lKaDhRf09kiCs15pHpLG5Us14h/ud1Ut0/DzMqklQTgaeL+imDOoZFHrBHJcGajQ1BWFJzK8RDJBHWJrWqCcGdfXme+Kf1i7p706g1G2UaFXAADsExcMEZaIJr4AEfYPAInsEreLOerBfr3fqYti5Y5cwe+APr8wdyBpb9</latexit>

• BS wave-function:   �PS(q, P ) = Sf1(q+)�PS(q, P )Sf2(q�)
<latexit sha1_base64="aX+z0IXR+PzY1iOwPZ3UauJGmDg="></latexit><latexit sha1_base64="aX+z0IXR+PzY1iOwPZ3UauJGmDg="></latexit><latexit sha1_base64="aX+z0IXR+PzY1iOwPZ3UauJGmDg="></latexit><latexit sha1_base64="aX+z0IXR+PzY1iOwPZ3UauJGmDg="></latexit>

�PS(q, P ) = Sf1(q+)�PS(q, P )Sf2(q�)
<latexit sha1_base64="aX+z0IXR+PzY1iOwPZ3UauJGmDg="></latexit><latexit sha1_base64="aX+z0IXR+PzY1iOwPZ3UauJGmDg="></latexit><latexit sha1_base64="aX+z0IXR+PzY1iOwPZ3UauJGmDg="></latexit><latexit sha1_base64="aX+z0IXR+PzY1iOwPZ3UauJGmDg="></latexit>

• BS amplitude  
solution of the homogeneous BS equation
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• Quark propagator  
solution of the gap equation

q+ = q + ⌘P
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PDAs within a DS framework

• Mellin moments
used for reconstructing the PDA 

• Meson leading twist PDA  
projection of BS wave-function onto the light front

• Highly oscillatory integral  
in Euclidean space
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• Requires damping factor   
and extrapolation
1/(1 + r2k2)m; r2 ! 0
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• Two possible representations
for determining the full amplitude
• Gegenbauer • Gaussian
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• Heavy-heavy limit: '(x) ! �(1� x/2)
<latexit sha1_base64="FXZU1RlTfUj4hE+TuJ2WBpGHOG0=">AAACAnicbVBNS8NAEN3Ur1q/ot70EixCe7AmRVBvBS8eKxhbaELZbDbt0s0Hu5PSEgpe/CtePKh49Vd489+4bXPQ1gcDj/dmmJnnJZxJMM1vrbCyura+UdwsbW3v7O7p+wcPMk4FoTaJeSzaHpaUs4jawIDTdiIoDj1OW97gZuq3hlRIFkf3ME6oG+JexAJGMCipqx85QyySPquMqg7Ejk854Ip1NjqvV7t62ayZMxjLxMpJGeVodvUvx49JGtIICMdSdiwzATfDAhjhdFJyUkkTTAa4RzuKRjik0s1mP0yMU6X4RhALVREYM/X3RIZDKcehpzpDDH256E3F/7xOCsGVm7EoSYFGZL4oSLkBsTENxPCZoAT4WBFMBFO3GqSPBSagYiupEKzFl5eJXa9d16y7i3KjnqdRRMfoBFWQhS5RA92iJrIRQY/oGb2iN+1Je9HetY95a0HLZw7RH2ifP477lk8=</latexit><latexit sha1_base64="FXZU1RlTfUj4hE+TuJ2WBpGHOG0=">AAACAnicbVBNS8NAEN3Ur1q/ot70EixCe7AmRVBvBS8eKxhbaELZbDbt0s0Hu5PSEgpe/CtePKh49Vd489+4bXPQ1gcDj/dmmJnnJZxJMM1vrbCyura+UdwsbW3v7O7p+wcPMk4FoTaJeSzaHpaUs4jawIDTdiIoDj1OW97gZuq3hlRIFkf3ME6oG+JexAJGMCipqx85QyySPquMqg7Ejk854Ip1NjqvV7t62ayZMxjLxMpJGeVodvUvx49JGtIICMdSdiwzATfDAhjhdFJyUkkTTAa4RzuKRjik0s1mP0yMU6X4RhALVREYM/X3RIZDKcehpzpDDH256E3F/7xOCsGVm7EoSYFGZL4oSLkBsTENxPCZoAT4WBFMBFO3GqSPBSagYiupEKzFl5eJXa9d16y7i3KjnqdRRMfoBFWQhS5RA92iJrIRQY/oGb2iN+1Je9HetY95a0HLZw7RH2ifP477lk8=</latexit><latexit sha1_base64="FXZU1RlTfUj4hE+TuJ2WBpGHOG0=">AAACAnicbVBNS8NAEN3Ur1q/ot70EixCe7AmRVBvBS8eKxhbaELZbDbt0s0Hu5PSEgpe/CtePKh49Vd489+4bXPQ1gcDj/dmmJnnJZxJMM1vrbCyura+UdwsbW3v7O7p+wcPMk4FoTaJeSzaHpaUs4jawIDTdiIoDj1OW97gZuq3hlRIFkf3ME6oG+JexAJGMCipqx85QyySPquMqg7Ejk854Ip1NjqvV7t62ayZMxjLxMpJGeVodvUvx49JGtIICMdSdiwzATfDAhjhdFJyUkkTTAa4RzuKRjik0s1mP0yMU6X4RhALVREYM/X3RIZDKcehpzpDDH256E3F/7xOCsGVm7EoSYFGZL4oSLkBsTENxPCZoAT4WBFMBFO3GqSPBSagYiupEKzFl5eJXa9d16y7i3KjnqdRRMfoBFWQhS5RA92iJrIRQY/oGb2iN+1Je9HetY95a0HLZw7RH2ifP477lk8=</latexit><latexit sha1_base64="FXZU1RlTfUj4hE+TuJ2WBpGHOG0=">AAACAnicbVBNS8NAEN3Ur1q/ot70EixCe7AmRVBvBS8eKxhbaELZbDbt0s0Hu5PSEgpe/CtePKh49Vd489+4bXPQ1gcDj/dmmJnnJZxJMM1vrbCyura+UdwsbW3v7O7p+wcPMk4FoTaJeSzaHpaUs4jawIDTdiIoDj1OW97gZuq3hlRIFkf3ME6oG+JexAJGMCipqx85QyySPquMqg7Ejk854Ip1NjqvV7t62ayZMxjLxMpJGeVodvUvx49JGtIICMdSdiwzATfDAhjhdFJyUkkTTAa4RzuKRjik0s1mP0yMU6X4RhALVREYM/X3RIZDKcehpzpDDH256E3F/7xOCsGVm7EoSYFGZL4oSLkBsTENxPCZoAT4WBFMBFO3GqSPBSagYiupEKzFl5eJXa9d16y7i3KjnqdRRMfoBFWQhS5RA92iJrIRQY/oGb2iN+1Je9HetY95a0HLZw7RH2ifP477lk8=</latexit>

• Heavy-light limit:                                 (at least in principle, see later)'(x) ! �(1� x)
<latexit sha1_base64="6jYz4v2me3PIMB4+2/VoPhNSUnQ=">AAACAHicbVBNS8NAEN34WetX1IvgJViE9mBJiqDeCl48VjC20ISy2WzbpZts2J2UllAv/hUvHlS8+jO8+W/ctjlo64OBx3szzMwLEs4U2Pa3sbK6tr6xWdgqbu/s7u2bB4cPSqSSUJcILmQrwIpyFlMXGHDaSiTFUcBpMxjcTP3mkErFRHwP44T6Ee7FrMsIBi11zGNviGXSZ+VRxQPhhZQDLjvno0rHLNlVewZrmTg5KaEcjY755YWCpBGNgXCsVNuxE/AzLIERTidFL1U0wWSAe7StaYwjqvxs9sHEOtNKaHWF1BWDNVN/T2Q4UmocBbozwtBXi95U/M9rp9C98jMWJynQmMwXdVNugbCmcVghk5QAH2uCiWT6Vov0scQEdGhFHYKz+PIycWvV66pzd1Gq1/I0CugEnaIyctAlqqNb1EAuIugRPaNX9GY8GS/Gu/Exb10x8pkj9AfG5w+gs5Xa</latexit><latexit sha1_base64="6jYz4v2me3PIMB4+2/VoPhNSUnQ=">AAACAHicbVBNS8NAEN34WetX1IvgJViE9mBJiqDeCl48VjC20ISy2WzbpZts2J2UllAv/hUvHlS8+jO8+W/ctjlo64OBx3szzMwLEs4U2Pa3sbK6tr6xWdgqbu/s7u2bB4cPSqSSUJcILmQrwIpyFlMXGHDaSiTFUcBpMxjcTP3mkErFRHwP44T6Ee7FrMsIBi11zGNviGXSZ+VRxQPhhZQDLjvno0rHLNlVewZrmTg5KaEcjY755YWCpBGNgXCsVNuxE/AzLIERTidFL1U0wWSAe7StaYwjqvxs9sHEOtNKaHWF1BWDNVN/T2Q4UmocBbozwtBXi95U/M9rp9C98jMWJynQmMwXdVNugbCmcVghk5QAH2uCiWT6Vov0scQEdGhFHYKz+PIycWvV66pzd1Gq1/I0CugEnaIyctAlqqNb1EAuIugRPaNX9GY8GS/Gu/Exb10x8pkj9AfG5w+gs5Xa</latexit><latexit sha1_base64="6jYz4v2me3PIMB4+2/VoPhNSUnQ=">AAACAHicbVBNS8NAEN34WetX1IvgJViE9mBJiqDeCl48VjC20ISy2WzbpZts2J2UllAv/hUvHlS8+jO8+W/ctjlo64OBx3szzMwLEs4U2Pa3sbK6tr6xWdgqbu/s7u2bB4cPSqSSUJcILmQrwIpyFlMXGHDaSiTFUcBpMxjcTP3mkErFRHwP44T6Ee7FrMsIBi11zGNviGXSZ+VRxQPhhZQDLjvno0rHLNlVewZrmTg5KaEcjY755YWCpBGNgXCsVNuxE/AzLIERTidFL1U0wWSAe7StaYwjqvxs9sHEOtNKaHWF1BWDNVN/T2Q4UmocBbozwtBXi95U/M9rp9C98jMWJynQmMwXdVNugbCmcVghk5QAH2uCiWT6Vov0scQEdGhFHYKz+PIycWvV66pzd1Gq1/I0CugEnaIyctAlqqNb1EAuIugRPaNX9GY8GS/Gu/Exb10x8pkj9AfG5w+gs5Xa</latexit><latexit sha1_base64="6jYz4v2me3PIMB4+2/VoPhNSUnQ=">AAACAHicbVBNS8NAEN34WetX1IvgJViE9mBJiqDeCl48VjC20ISy2WzbpZts2J2UllAv/hUvHlS8+jO8+W/ctjlo64OBx3szzMwLEs4U2Pa3sbK6tr6xWdgqbu/s7u2bB4cPSqSSUJcILmQrwIpyFlMXGHDaSiTFUcBpMxjcTP3mkErFRHwP44T6Ee7FrMsIBi11zGNviGXSZ+VRxQPhhZQDLjvno0rHLNlVewZrmTg5KaEcjY755YWCpBGNgXCsVNuxE/AzLIERTidFL1U0wWSAe7StaYwjqvxs9sHEOtNKaHWF1BWDNVN/T2Q4UmocBbozwtBXi95U/M9rp9C98jMWJynQmMwXdVNugbCmcVghk5QAH2uCiWT6Vov0scQEdGhFHYKz+PIycWvV66pzd1Gq1/I0CugEnaIyctAlqqNb1EAuIugRPaNX9GY8GS/Gu/Exb10x8pkj9AfG5w+gs5Xa</latexit>

• Main difference
end point behavior @ x ! 1

<latexit sha1_base64="OPyUyfojGV9WX34lXCEpLAzdA0I=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsN4KXjxWMLbQhrLZbtqlm03YnYgl9Dd48aDi1T/kzX/jts1BWx8MPN6bYWZemEph0HW/ndLa+sbmVnm7srO7t39QPTx6MEmmGfdZIhPdCanhUijuo0DJO6nmNA4lb4fjm5nffuTaiETd4yTlQUyHSkSCUbSS/9TDxOtXa27dnYOsEq8gNSjQ6le/eoOEZTFXyCQ1puu5KQY51SiY5NNKLzM8pWxMh7xrqaIxN0E+P3ZKzqwyIFGibSkkc/X3RE5jYyZxaDtjiiOz7M3E/7xuhlEjyIVKM+SKLRZFmSSYkNnnZCA0ZygnllCmhb2VsBHVlKHNp2JD8JZfXiX+Rf267t1d1pqNIo0ynMApnIMHV9CEW2iBDwwEPMMrvDnKeXHenY9Fa8kpZo7hD5zPHxX9jl4=</latexit><latexit sha1_base64="OPyUyfojGV9WX34lXCEpLAzdA0I=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsN4KXjxWMLbQhrLZbtqlm03YnYgl9Dd48aDi1T/kzX/jts1BWx8MPN6bYWZemEph0HW/ndLa+sbmVnm7srO7t39QPTx6MEmmGfdZIhPdCanhUijuo0DJO6nmNA4lb4fjm5nffuTaiETd4yTlQUyHSkSCUbSS/9TDxOtXa27dnYOsEq8gNSjQ6le/eoOEZTFXyCQ1puu5KQY51SiY5NNKLzM8pWxMh7xrqaIxN0E+P3ZKzqwyIFGibSkkc/X3RE5jYyZxaDtjiiOz7M3E/7xuhlEjyIVKM+SKLRZFmSSYkNnnZCA0ZygnllCmhb2VsBHVlKHNp2JD8JZfXiX+Rf267t1d1pqNIo0ynMApnIMHV9CEW2iBDwwEPMMrvDnKeXHenY9Fa8kpZo7hD5zPHxX9jl4=</latexit><latexit sha1_base64="OPyUyfojGV9WX34lXCEpLAzdA0I=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsN4KXjxWMLbQhrLZbtqlm03YnYgl9Dd48aDi1T/kzX/jts1BWx8MPN6bYWZemEph0HW/ndLa+sbmVnm7srO7t39QPTx6MEmmGfdZIhPdCanhUijuo0DJO6nmNA4lb4fjm5nffuTaiETd4yTlQUyHSkSCUbSS/9TDxOtXa27dnYOsEq8gNSjQ6le/eoOEZTFXyCQ1puu5KQY51SiY5NNKLzM8pWxMh7xrqaIxN0E+P3ZKzqwyIFGibSkkc/X3RE5jYyZxaDtjiiOz7M3E/7xuhlEjyIVKM+SKLRZFmSSYkNnnZCA0ZygnllCmhb2VsBHVlKHNp2JD8JZfXiX+Rf267t1d1pqNIo0ynMApnIMHV9CEW2iBDwwEPMMrvDnKeXHenY9Fa8kpZo7hD5zPHxX9jl4=</latexit><latexit sha1_base64="OPyUyfojGV9WX34lXCEpLAzdA0I=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsN4KXjxWMLbQhrLZbtqlm03YnYgl9Dd48aDi1T/kzX/jts1BWx8MPN6bYWZemEph0HW/ndLa+sbmVnm7srO7t39QPTx6MEmmGfdZIhPdCanhUijuo0DJO6nmNA4lb4fjm5nffuTaiETd4yTlQUyHSkSCUbSS/9TDxOtXa27dnYOsEq8gNSjQ6le/eoOEZTFXyCQ1puu5KQY51SiY5NNKLzM8pWxMh7xrqaIxN0E+P3ZKzqwyIFGibSkkc/X3RE5jYyZxaDtjiiOz7M3E/7xuhlEjyIVKM+SKLRZFmSSYkNnnZCA0ZygnllCmhb2VsBHVlKHNp2JD8JZfXiX+Rf267t1d1pqNIo0ynMApnIMHV9CEW2iBDwwEPMMrvDnKeXHenY9Fa8kpZo7hD5zPHxX9jl4=</latexit>

• Affects the inverse moment 
large      behavior of form factors 

Z 1

0
dx�(x)/(1� x)

<latexit sha1_base64="CzJb295cmZu+c1t6aRRXBXZMFQo=">AAACD3icbVBNTwIxEO3iF+LXqkcvVWKERHHXkKg3Ei8eMREhYVfSLQUa2u6m7RrIhp/gxb/ixYMar169+W/sAgcFXzLJy3szmZkXRIwq7TjfVmZhcWl5JbuaW1vf2Nyyt3fuVBhLTGo4ZKFsBEgRRgWpaaoZaUSSIB4wUg/6V6lffyBS0VDc6mFEfI66gnYoRtpILfvIo0K3nHvX2/c40j3Jk/Zo4B1DL+rRwqAIT2HBPRkUW3beKTljwHniTkkeTFFt2V9eO8QxJ0JjhpRquk6k/QRJTTEjo5wXKxIh3Edd0jRUIE6Un4wfGsFDo7RhJ5SmhIZj9fdEgrhSQx6YzvRoNeul4n9eM9adCz+hIoo1EXiyqBMzqEOYpgPbVBKs2dAQhCU1t0LcQxJhbTLMmRDc2ZfnSe2sdFlyb8r5SnmaRhbsgQNQAC44BxVwDaqgBjB4BM/gFbxZT9aL9W59TFoz1nRmF/yB9fkDr+ualg==</latexit><latexit sha1_base64="CzJb295cmZu+c1t6aRRXBXZMFQo=">AAACD3icbVBNTwIxEO3iF+LXqkcvVWKERHHXkKg3Ei8eMREhYVfSLQUa2u6m7RrIhp/gxb/ixYMar169+W/sAgcFXzLJy3szmZkXRIwq7TjfVmZhcWl5JbuaW1vf2Nyyt3fuVBhLTGo4ZKFsBEgRRgWpaaoZaUSSIB4wUg/6V6lffyBS0VDc6mFEfI66gnYoRtpILfvIo0K3nHvX2/c40j3Jk/Zo4B1DL+rRwqAIT2HBPRkUW3beKTljwHniTkkeTFFt2V9eO8QxJ0JjhpRquk6k/QRJTTEjo5wXKxIh3Edd0jRUIE6Un4wfGsFDo7RhJ5SmhIZj9fdEgrhSQx6YzvRoNeul4n9eM9adCz+hIoo1EXiyqBMzqEOYpgPbVBKs2dAQhCU1t0LcQxJhbTLMmRDc2ZfnSe2sdFlyb8r5SnmaRhbsgQNQAC44BxVwDaqgBjB4BM/gFbxZT9aL9W59TFoz1nRmF/yB9fkDr+ualg==</latexit><latexit sha1_base64="CzJb295cmZu+c1t6aRRXBXZMFQo=">AAACD3icbVBNTwIxEO3iF+LXqkcvVWKERHHXkKg3Ei8eMREhYVfSLQUa2u6m7RrIhp/gxb/ixYMar169+W/sAgcFXzLJy3szmZkXRIwq7TjfVmZhcWl5JbuaW1vf2Nyyt3fuVBhLTGo4ZKFsBEgRRgWpaaoZaUSSIB4wUg/6V6lffyBS0VDc6mFEfI66gnYoRtpILfvIo0K3nHvX2/c40j3Jk/Zo4B1DL+rRwqAIT2HBPRkUW3beKTljwHniTkkeTFFt2V9eO8QxJ0JjhpRquk6k/QRJTTEjo5wXKxIh3Edd0jRUIE6Un4wfGsFDo7RhJ5SmhIZj9fdEgrhSQx6YzvRoNeul4n9eM9adCz+hIoo1EXiyqBMzqEOYpgPbVBKs2dAQhCU1t0LcQxJhbTLMmRDc2ZfnSe2sdFlyb8r5SnmaRhbsgQNQAC44BxVwDaqgBjB4BM/gFbxZT9aL9W59TFoz1nRmF/yB9fkDr+ualg==</latexit><latexit sha1_base64="CzJb295cmZu+c1t6aRRXBXZMFQo=">AAACD3icbVBNTwIxEO3iF+LXqkcvVWKERHHXkKg3Ei8eMREhYVfSLQUa2u6m7RrIhp/gxb/ixYMar169+W/sAgcFXzLJy3szmZkXRIwq7TjfVmZhcWl5JbuaW1vf2Nyyt3fuVBhLTGo4ZKFsBEgRRgWpaaoZaUSSIB4wUg/6V6lffyBS0VDc6mFEfI66gnYoRtpILfvIo0K3nHvX2/c40j3Jk/Zo4B1DL+rRwqAIT2HBPRkUW3beKTljwHniTkkeTFFt2V9eO8QxJ0JjhpRquk6k/QRJTTEjo5wXKxIh3Edd0jRUIE6Un4wfGsFDo7RhJ5SmhIZj9fdEgrhSQx6YzvRoNeul4n9eM9adCz+hIoo1EXiyqBMzqEOYpgPbVBKs2dAQhCU1t0LcQxJhbTLMmRDc2ZfnSe2sdFlyb8r5SnmaRhbsgQNQAC44BxVwDaqgBjB4BM/gFbxZT9aL9W59TFoz1nRmF/yB9fkDr+ualg==</latexit>

Q2
<latexit sha1_base64="utjBTTIovutZez1gRuVXu7toN0k=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSJ4KkkpqLeCF48tGltoY9lsN+3SzSbsToRS+hO8eFDx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6Lrfztr6xubWdmGnuLu3f3BYOjp+MEmmGfdZIhPdDqnhUijuo0DJ26nmNA4lb4Wjm5nfeuLaiETd4zjlQUwHSkSCUbTSXfOx2iuV3Yo7B1klXk7KkKPRK311+wnLYq6QSWpMx3NTDCZUo2CST4vdzPCUshEd8I6lisbcBJP5qVNybpU+iRJtSyGZq78nJjQ2ZhyHtjOmODTL3kz8z+tkGF0FE6HSDLlii0VRJgkmZPY36QvNGcqxJZRpYW8lbEg1ZWjTKdoQvOWXV4lfrVxXvGatXK/laRTgFM7gAjy4hDrcQgN8YDCAZ3iFN0c6L86787FoXXPymRP4A+fzBzn7jT8=</latexit><latexit sha1_base64="utjBTTIovutZez1gRuVXu7toN0k=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSJ4KkkpqLeCF48tGltoY9lsN+3SzSbsToRS+hO8eFDx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6Lrfztr6xubWdmGnuLu3f3BYOjp+MEmmGfdZIhPdDqnhUijuo0DJ26nmNA4lb4Wjm5nfeuLaiETd4zjlQUwHSkSCUbTSXfOx2iuV3Yo7B1klXk7KkKPRK311+wnLYq6QSWpMx3NTDCZUo2CST4vdzPCUshEd8I6lisbcBJP5qVNybpU+iRJtSyGZq78nJjQ2ZhyHtjOmODTL3kz8z+tkGF0FE6HSDLlii0VRJgkmZPY36QvNGcqxJZRpYW8lbEg1ZWjTKdoQvOWXV4lfrVxXvGatXK/laRTgFM7gAjy4hDrcQgN8YDCAZ3iFN0c6L86787FoXXPymRP4A+fzBzn7jT8=</latexit><latexit sha1_base64="utjBTTIovutZez1gRuVXu7toN0k=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSJ4KkkpqLeCF48tGltoY9lsN+3SzSbsToRS+hO8eFDx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6Lrfztr6xubWdmGnuLu3f3BYOjp+MEmmGfdZIhPdDqnhUijuo0DJ26nmNA4lb4Wjm5nfeuLaiETd4zjlQUwHSkSCUbTSXfOx2iuV3Yo7B1klXk7KkKPRK311+wnLYq6QSWpMx3NTDCZUo2CST4vdzPCUshEd8I6lisbcBJP5qVNybpU+iRJtSyGZq78nJjQ2ZhyHtjOmODTL3kz8z+tkGF0FE6HSDLlii0VRJgkmZPY36QvNGcqxJZRpYW8lbEg1ZWjTKdoQvOWXV4lfrVxXvGatXK/laRTgFM7gAjy4hDrcQgN8YDCAZ3iFN0c6L86787FoXXPymRP4A+fzBzn7jT8=</latexit><latexit sha1_base64="utjBTTIovutZez1gRuVXu7toN0k=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSJ4KkkpqLeCF48tGltoY9lsN+3SzSbsToRS+hO8eFDx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6Lrfztr6xubWdmGnuLu3f3BYOjp+MEmmGfdZIhPdDqnhUijuo0DJ26nmNA4lb4Wjm5nfeuLaiETd4zjlQUwHSkSCUbTSXfOx2iuV3Yo7B1klXk7KkKPRK311+wnLYq6QSWpMx3NTDCZUo2CST4vdzPCUshEd8I6lisbcBJP5qVNybpU+iRJtSyGZq78nJjQ2ZhyHtjOmODTL3kz8z+tkGF0FE6HSDLlii0VRJgkmZPY36QvNGcqxJZRpYW8lbEg1ZWjTKdoQvOWXV4lfrVxXvGatXK/laRTgFM7gAjy4hDrcQgN8YDCAZ3iFN0c6L86787FoXXPymRP4A+fzBzn7jT8=</latexit>

Chang, Cloet, Cobos-Martinez, Roberts, Schmidt, PRL 110 (2013)
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<latexit sha1_base64="bpv3JDUC1+8Pu52HyfXY5SVx7G4=">AAAB53icbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoN4KXjy2YGyhDWWznbRrN5uwuxFL6S/w4kHFq3/Jm//GbZuDtj4YeLw3w8y8MBVcG9f9dgpr6xubW8Xt0s7u3v5B+fDoXieZYuizRCSqHVKNgkv0DTcC26lCGocCW+HoZua3HlFpnsg7M04xiOlA8ogzaqzUfOqVK27VnYOsEi8nFcjR6JW/uv2EZTFKwwTVuuO5qQkmVBnOBE5L3UxjStmIDrBjqaQx6mAyP3RKzqzSJ1GibElD5urviQmNtR7Hoe2MqRnqZW8m/ud1MhNdBRMu08ygZItFUSaIScjsa9LnCpkRY0soU9zeStiQKsqMzaZkQ/CWX14lfq16XfWaF5V6LU+jCCdwCufgwSXU4RYa4AMDhGd4hTfnwXlx3p2PRWvByWeO4Q+czx9Pz4zA</latexit><latexit sha1_base64="bpv3JDUC1+8Pu52HyfXY5SVx7G4=">AAAB53icbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoN4KXjy2YGyhDWWznbRrN5uwuxFL6S/w4kHFq3/Jm//GbZuDtj4YeLw3w8y8MBVcG9f9dgpr6xubW8Xt0s7u3v5B+fDoXieZYuizRCSqHVKNgkv0DTcC26lCGocCW+HoZua3HlFpnsg7M04xiOlA8ogzaqzUfOqVK27VnYOsEi8nFcjR6JW/uv2EZTFKwwTVuuO5qQkmVBnOBE5L3UxjStmIDrBjqaQx6mAyP3RKzqzSJ1GibElD5urviQmNtR7Hoe2MqRnqZW8m/ud1MhNdBRMu08ygZItFUSaIScjsa9LnCpkRY0soU9zeStiQKsqMzaZkQ/CWX14lfq16XfWaF5V6LU+jCCdwCufgwSXU4RYa4AMDhGd4hTfnwXlx3p2PRWvByWeO4Q+czx9Pz4zA</latexit><latexit sha1_base64="bpv3JDUC1+8Pu52HyfXY5SVx7G4=">AAAB53icbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoN4KXjy2YGyhDWWznbRrN5uwuxFL6S/w4kHFq3/Jm//GbZuDtj4YeLw3w8y8MBVcG9f9dgpr6xubW8Xt0s7u3v5B+fDoXieZYuizRCSqHVKNgkv0DTcC26lCGocCW+HoZua3HlFpnsg7M04xiOlA8ogzaqzUfOqVK27VnYOsEi8nFcjR6JW/uv2EZTFKwwTVuuO5qQkmVBnOBE5L3UxjStmIDrBjqaQx6mAyP3RKzqzSJ1GibElD5urviQmNtR7Hoe2MqRnqZW8m/ud1MhNdBRMu08ygZItFUSaIScjsa9LnCpkRY0soU9zeStiQKsqMzaZkQ/CWX14lfq16XfWaF5V6LU+jCCdwCufgwSXU4RYa4AMDhGd4hTfnwXlx3p2PRWvByWeO4Q+czx9Pz4zA</latexit><latexit sha1_base64="bpv3JDUC1+8Pu52HyfXY5SVx7G4=">AAAB53icbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoN4KXjy2YGyhDWWznbRrN5uwuxFL6S/w4kHFq3/Jm//GbZuDtj4YeLw3w8y8MBVcG9f9dgpr6xubW8Xt0s7u3v5B+fDoXieZYuizRCSqHVKNgkv0DTcC26lCGocCW+HoZua3HlFpnsg7M04xiOlA8ogzaqzUfOqVK27VnYOsEi8nFcjR6JW/uv2EZTFKwwTVuuO5qQkmVBnOBE5L3UxjStmIDrBjqaQx6mAyP3RKzqzSJ1GibElD5urviQmNtR7Hoe2MqRnqZW8m/ud1MhNdBRMu08ygZItFUSaIScjsa9LnCpkRY0soU9zeStiQKsqMzaZkQ/CWX14lfq16XfWaF5V6LU+jCCdwCufgwSXU4RYa4AMDhGd4hTfnwXlx3p2PRWvByWeO4Q+czx9Pz4zA</latexit>

• Not accessible  
in Euclidean space
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Propagators and BS amplitudes
• Use RL truncation 

for gap and BS equation
−1 = −1 + K

<latexit sha1_base64="xB8+vwVf61UU0KgmlU1j022GUAA=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsN4KXgQvFYwW2lA220m7dLOJuxuhhP4JLx5UvPp7vPlv3LY5aOuDgcd7M8zMC1PBtXHdb6e0srq2vlHerGxt7+zuVfcP7nWSKYY+S0Si2iHVKLhE33AjsJ0qpHEo8CEcXU39hydUmifyzoxTDGI6kDzijBortfMuo4LcTHrVmlt3ZyDLxCtIDQq0etWvbj9hWYzSMEG17nhuaoKcKsOZwEmlm2lMKRvRAXYslTRGHeSzeyfkxCp9EiXKljRkpv6eyGms9TgObWdMzVAvelPxP6+TmagR5FymmUHJ5ouiTBCTkOnzpM8VMiPGllCmuL2VsCFVlBkbUcWG4C2+vEz8s/pl3bs9rzUbRRplOIJjOAUPLqAJ19ACHxgIeIZXeHMenRfn3fmYt5acYuYQ/sD5/AEY84+D</latexit><latexit sha1_base64="xB8+vwVf61UU0KgmlU1j022GUAA=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsN4KXgQvFYwW2lA220m7dLOJuxuhhP4JLx5UvPp7vPlv3LY5aOuDgcd7M8zMC1PBtXHdb6e0srq2vlHerGxt7+zuVfcP7nWSKYY+S0Si2iHVKLhE33AjsJ0qpHEo8CEcXU39hydUmifyzoxTDGI6kDzijBortfMuo4LcTHrVmlt3ZyDLxCtIDQq0etWvbj9hWYzSMEG17nhuaoKcKsOZwEmlm2lMKRvRAXYslTRGHeSzeyfkxCp9EiXKljRkpv6eyGms9TgObWdMzVAvelPxP6+TmagR5FymmUHJ5ouiTBCTkOnzpM8VMiPGllCmuL2VsCFVlBkbUcWG4C2+vEz8s/pl3bs9rzUbRRplOIJjOAUPLqAJ19ACHxgIeIZXeHMenRfn3fmYt5acYuYQ/sD5/AEY84+D</latexit><latexit sha1_base64="xB8+vwVf61UU0KgmlU1j022GUAA=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsN4KXgQvFYwW2lA220m7dLOJuxuhhP4JLx5UvPp7vPlv3LY5aOuDgcd7M8zMC1PBtXHdb6e0srq2vlHerGxt7+zuVfcP7nWSKYY+S0Si2iHVKLhE33AjsJ0qpHEo8CEcXU39hydUmifyzoxTDGI6kDzijBortfMuo4LcTHrVmlt3ZyDLxCtIDQq0etWvbj9hWYzSMEG17nhuaoKcKsOZwEmlm2lMKRvRAXYslTRGHeSzeyfkxCp9EiXKljRkpv6eyGms9TgObWdMzVAvelPxP6+TmagR5FymmUHJ5ouiTBCTkOnzpM8VMiPGllCmuL2VsCFVlBkbUcWG4C2+vEz8s/pl3bs9rzUbRRplOIJjOAUPLqAJ19ACHxgIeIZXeHMenRfn3fmYt5acYuYQ/sD5/AEY84+D</latexit><latexit sha1_base64="xB8+vwVf61UU0KgmlU1j022GUAA=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsN4KXgQvFYwW2lA220m7dLOJuxuhhP4JLx5UvPp7vPlv3LY5aOuDgcd7M8zMC1PBtXHdb6e0srq2vlHerGxt7+zuVfcP7nWSKYY+S0Si2iHVKLhE33AjsJ0qpHEo8CEcXU39hydUmifyzoxTDGI6kDzijBortfMuo4LcTHrVmlt3ZyDLxCtIDQq0etWvbj9hWYzSMEG17nhuaoKcKsOZwEmlm2lMKRvRAXYslTRGHeSzeyfkxCp9EiXKljRkpv6eyGms9TgObWdMzVAvelPxP6+TmagR5FymmUHJ5ouiTBCTkOnzpM8VMiPGllCmuL2VsCFVlBkbUcWG4C2+vEz8s/pl3bs9rzUbRRplOIJjOAUPLqAJ19ACHxgIeIZXeHMenRfn3fmYt5acYuYQ/sD5/AEY84+D</latexit>

• For the interaction  
we set

�⌫ = �⌫

K[S�PSS] = �Pµ⌫G�µ[S�PSS]�⌫
<latexit sha1_base64="lHA6rmcKYtB7rlNw9CDSEbDDyLQ="></latexit><latexit sha1_base64="lHA6rmcKYtB7rlNw9CDSEbDDyLQ="></latexit><latexit sha1_base64="lHA6rmcKYtB7rlNw9CDSEbDDyLQ="></latexit><latexit sha1_base64="lHA6rmcKYtB7rlNw9CDSEbDDyLQ="></latexit>

Qin, Chang, Liu, Roberts and Wilson, PRC 84 (2011)

• Light quark sector (GeV)  
& = 0.8; ! = 0.5

<latexit sha1_base64="4X9c5D24dGctoLI+EYrC2Tpzkxc=">AAACCHicbVBNS0JBFJ1nX2Zfr1q2GZKglbwnRUYEQpuWBpmCT+S+cdTBmXnPmXmCiNs2/ZU2LSra9hPa9W8a9S1KO3DhcM693HtPGHOmjed9O5mV1bX1jexmbmt7Z3fP3T940FGiCK2SiEeqHoKmnElaNcxwWo8VBRFyWgv7N1O/NqRKs0jem1FMmwK6knUYAWOllouDIVi3K+DaK5SucDAYJNDGQSRodyqdt9y8V/BmwMvET0kepai03K+gHZFEUGkIB60bvheb5hiUYYTTSS5INI2B9KFLG5ZKEFQ3x7NPJvjEKm3ciZQtafBM/T0xBqH1SIS2U4Dp6UVvKv7nNRLTKTXHTMaJoZLMF3USjk2Ep7HgNlOUGD6yBIhi9lZMeqCAGBtezobgL768TKrFwmXBvzvLl4tpGll0hI7RKfLRBSqjW1RBVUTQI3pGr+jNeXJenHfnY96acdKZQ/QHzucPaNKYYA==</latexit><latexit sha1_base64="4X9c5D24dGctoLI+EYrC2Tpzkxc=">AAACCHicbVBNS0JBFJ1nX2Zfr1q2GZKglbwnRUYEQpuWBpmCT+S+cdTBmXnPmXmCiNs2/ZU2LSra9hPa9W8a9S1KO3DhcM693HtPGHOmjed9O5mV1bX1jexmbmt7Z3fP3T940FGiCK2SiEeqHoKmnElaNcxwWo8VBRFyWgv7N1O/NqRKs0jem1FMmwK6knUYAWOllouDIVi3K+DaK5SucDAYJNDGQSRodyqdt9y8V/BmwMvET0kepai03K+gHZFEUGkIB60bvheb5hiUYYTTSS5INI2B9KFLG5ZKEFQ3x7NPJvjEKm3ciZQtafBM/T0xBqH1SIS2U4Dp6UVvKv7nNRLTKTXHTMaJoZLMF3USjk2Ep7HgNlOUGD6yBIhi9lZMeqCAGBtezobgL768TKrFwmXBvzvLl4tpGll0hI7RKfLRBSqjW1RBVUTQI3pGr+jNeXJenHfnY96acdKZQ/QHzucPaNKYYA==</latexit><latexit sha1_base64="4X9c5D24dGctoLI+EYrC2Tpzkxc=">AAACCHicbVBNS0JBFJ1nX2Zfr1q2GZKglbwnRUYEQpuWBpmCT+S+cdTBmXnPmXmCiNs2/ZU2LSra9hPa9W8a9S1KO3DhcM693HtPGHOmjed9O5mV1bX1jexmbmt7Z3fP3T940FGiCK2SiEeqHoKmnElaNcxwWo8VBRFyWgv7N1O/NqRKs0jem1FMmwK6knUYAWOllouDIVi3K+DaK5SucDAYJNDGQSRodyqdt9y8V/BmwMvET0kepai03K+gHZFEUGkIB60bvheb5hiUYYTTSS5INI2B9KFLG5ZKEFQ3x7NPJvjEKm3ciZQtafBM/T0xBqH1SIS2U4Dp6UVvKv7nNRLTKTXHTMaJoZLMF3USjk2Ep7HgNlOUGD6yBIhi9lZMeqCAGBtezobgL768TKrFwmXBvzvLl4tpGll0hI7RKfLRBSqjW1RBVUTQI3pGr+jNeXJenHfnY96acdKZQ/QHzucPaNKYYA==</latexit><latexit sha1_base64="4X9c5D24dGctoLI+EYrC2Tpzkxc=">AAACCHicbVBNS0JBFJ1nX2Zfr1q2GZKglbwnRUYEQpuWBpmCT+S+cdTBmXnPmXmCiNs2/ZU2LSra9hPa9W8a9S1KO3DhcM693HtPGHOmjed9O5mV1bX1jexmbmt7Z3fP3T940FGiCK2SiEeqHoKmnElaNcxwWo8VBRFyWgv7N1O/NqRKs0jem1FMmwK6knUYAWOllouDIVi3K+DaK5SucDAYJNDGQSRodyqdt9y8V/BmwMvET0kepai03K+gHZFEUGkIB60bvheb5hiUYYTTSS5INI2B9KFLG5ZKEFQ3x7NPJvjEKm3ciZQtafBM/T0xBqH1SIS2U4Dp6UVvKv7nNRLTKTXHTMaJoZLMF3USjk2Ep7HgNlOUGD6yBIhi9lZMeqCAGBtezobgL768TKrFwmXBvzvLl4tpGll0hI7RKfLRBSqjW1RBVUTQI3pGr+jNeXJenHfnY96acdKZQ/QHzucPaNKYYA==</latexit>

• Heavy quark sector (GeV) 
& = 0.6; ! = 0.8

<latexit sha1_base64="XedQ3lTnujNbXBKa3U1qAfvRHYQ=">AAACCHicbVBNS0JBFJ1nX2Zfr1q2GZKglbwnUUYEQpuWBpmCT+S+cdTBmXnPmXmCiNs2/ZU2LSra9hPa9W8a9S1KO3DhcM693HtPGHOmjed9O5mV1bX1jexmbmt7Z3fP3T940FGiCK2SiEeqHoKmnElaNcxwWo8VBRFyWgv7N1O/NqRKs0jem1FMmwK6knUYAWOllouDIVi3K+DaK5xf4WAwSKCNg0jQ7lQqtdy8V/BmwMvET0kepai03K+gHZFEUGkIB60bvheb5hiUYYTTSS5INI2B9KFLG5ZKEFQ3x7NPJvjEKm3ciZQtafBM/T0xBqH1SIS2U4Dp6UVvKv7nNRLTKTXHTMaJoZLMF3USjk2Ep7HgNlOUGD6yBIhi9lZMeqCAGBtezobgL768TKrFwmXBvzvLl4tpGll0hI7RKfLRBSqjW1RBVUTQI3pGr+jNeXJenHfnY96acdKZQ/QHzucPai+YYQ==</latexit><latexit sha1_base64="XedQ3lTnujNbXBKa3U1qAfvRHYQ=">AAACCHicbVBNS0JBFJ1nX2Zfr1q2GZKglbwnUUYEQpuWBpmCT+S+cdTBmXnPmXmCiNs2/ZU2LSra9hPa9W8a9S1KO3DhcM693HtPGHOmjed9O5mV1bX1jexmbmt7Z3fP3T940FGiCK2SiEeqHoKmnElaNcxwWo8VBRFyWgv7N1O/NqRKs0jem1FMmwK6knUYAWOllouDIVi3K+DaK5xf4WAwSKCNg0jQ7lQqtdy8V/BmwMvET0kepai03K+gHZFEUGkIB60bvheb5hiUYYTTSS5INI2B9KFLG5ZKEFQ3x7NPJvjEKm3ciZQtafBM/T0xBqH1SIS2U4Dp6UVvKv7nNRLTKTXHTMaJoZLMF3USjk2Ep7HgNlOUGD6yBIhi9lZMeqCAGBtezobgL768TKrFwmXBvzvLl4tpGll0hI7RKfLRBSqjW1RBVUTQI3pGr+jNeXJenHfnY96acdKZQ/QHzucPai+YYQ==</latexit><latexit sha1_base64="XedQ3lTnujNbXBKa3U1qAfvRHYQ=">AAACCHicbVBNS0JBFJ1nX2Zfr1q2GZKglbwnUUYEQpuWBpmCT+S+cdTBmXnPmXmCiNs2/ZU2LSra9hPa9W8a9S1KO3DhcM693HtPGHOmjed9O5mV1bX1jexmbmt7Z3fP3T940FGiCK2SiEeqHoKmnElaNcxwWo8VBRFyWgv7N1O/NqRKs0jem1FMmwK6knUYAWOllouDIVi3K+DaK5xf4WAwSKCNg0jQ7lQqtdy8V/BmwMvET0kepai03K+gHZFEUGkIB60bvheb5hiUYYTTSS5INI2B9KFLG5ZKEFQ3x7NPJvjEKm3ciZQtafBM/T0xBqH1SIS2U4Dp6UVvKv7nNRLTKTXHTMaJoZLMF3USjk2Ep7HgNlOUGD6yBIhi9lZMeqCAGBtezobgL768TKrFwmXBvzvLl4tpGll0hI7RKfLRBSqjW1RBVUTQI3pGr+jNeXJenHfnY96acdKZQ/QHzucPai+YYQ==</latexit><latexit sha1_base64="XedQ3lTnujNbXBKa3U1qAfvRHYQ=">AAACCHicbVBNS0JBFJ1nX2Zfr1q2GZKglbwnUUYEQpuWBpmCT+S+cdTBmXnPmXmCiNs2/ZU2LSra9hPa9W8a9S1KO3DhcM693HtPGHOmjed9O5mV1bX1jexmbmt7Z3fP3T940FGiCK2SiEeqHoKmnElaNcxwWo8VBRFyWgv7N1O/NqRKs0jem1FMmwK6knUYAWOllouDIVi3K+DaK5xf4WAwSKCNg0jQ7lQqtdy8V/BmwMvET0kepai03K+gHZFEUGkIB60bvheb5hiUYYTTSS5INI2B9KFLG5ZKEFQ3x7NPJvjEKm3ciZQtafBM/T0xBqH1SIS2U4Dp6UVvKv7nNRLTKTXHTMaJoZLMF3USjk2Ep7HgNlOUGD6yBIhi9lZMeqCAGBtezobgL768TKrFwmXBvzvLl4tpGll0hI7RKfLRBSqjW1RBVUTQI3pGr+jNeXJenHfnY96acdKZQ/QHzucPai+YYQ==</latexit>

GIR(k
2) =

8⇡2
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&3e�k2/!2
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GIR(k2) + GUV(k2)

4⇡
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) =

96⇡2
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Propagators and BS amplitudes
• Use RL truncation 

for gap and BS equation
−1 = −1 + K

<latexit sha1_base64="xB8+vwVf61UU0KgmlU1j022GUAA=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsN4KXgQvFYwW2lA220m7dLOJuxuhhP4JLx5UvPp7vPlv3LY5aOuDgcd7M8zMC1PBtXHdb6e0srq2vlHerGxt7+zuVfcP7nWSKYY+S0Si2iHVKLhE33AjsJ0qpHEo8CEcXU39hydUmifyzoxTDGI6kDzijBortfMuo4LcTHrVmlt3ZyDLxCtIDQq0etWvbj9hWYzSMEG17nhuaoKcKsOZwEmlm2lMKRvRAXYslTRGHeSzeyfkxCp9EiXKljRkpv6eyGms9TgObWdMzVAvelPxP6+TmagR5FymmUHJ5ouiTBCTkOnzpM8VMiPGllCmuL2VsCFVlBkbUcWG4C2+vEz8s/pl3bs9rzUbRRplOIJjOAUPLqAJ19ACHxgIeIZXeHMenRfn3fmYt5acYuYQ/sD5/AEY84+D</latexit><latexit sha1_base64="xB8+vwVf61UU0KgmlU1j022GUAA=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsN4KXgQvFYwW2lA220m7dLOJuxuhhP4JLx5UvPp7vPlv3LY5aOuDgcd7M8zMC1PBtXHdb6e0srq2vlHerGxt7+zuVfcP7nWSKYY+S0Si2iHVKLhE33AjsJ0qpHEo8CEcXU39hydUmifyzoxTDGI6kDzijBortfMuo4LcTHrVmlt3ZyDLxCtIDQq0etWvbj9hWYzSMEG17nhuaoKcKsOZwEmlm2lMKRvRAXYslTRGHeSzeyfkxCp9EiXKljRkpv6eyGms9TgObWdMzVAvelPxP6+TmagR5FymmUHJ5ouiTBCTkOnzpM8VMiPGllCmuL2VsCFVlBkbUcWG4C2+vEz8s/pl3bs9rzUbRRplOIJjOAUPLqAJ19ACHxgIeIZXeHMenRfn3fmYt5acYuYQ/sD5/AEY84+D</latexit><latexit sha1_base64="xB8+vwVf61UU0KgmlU1j022GUAA=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsN4KXgQvFYwW2lA220m7dLOJuxuhhP4JLx5UvPp7vPlv3LY5aOuDgcd7M8zMC1PBtXHdb6e0srq2vlHerGxt7+zuVfcP7nWSKYY+S0Si2iHVKLhE33AjsJ0qpHEo8CEcXU39hydUmifyzoxTDGI6kDzijBortfMuo4LcTHrVmlt3ZyDLxCtIDQq0etWvbj9hWYzSMEG17nhuaoKcKsOZwEmlm2lMKRvRAXYslTRGHeSzeyfkxCp9EiXKljRkpv6eyGms9TgObWdMzVAvelPxP6+TmagR5FymmUHJ5ouiTBCTkOnzpM8VMiPGllCmuL2VsCFVlBkbUcWG4C2+vEz8s/pl3bs9rzUbRRplOIJjOAUPLqAJ19ACHxgIeIZXeHMenRfn3fmYt5acYuYQ/sD5/AEY84+D</latexit><latexit sha1_base64="xB8+vwVf61UU0KgmlU1j022GUAA=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsN4KXgQvFYwW2lA220m7dLOJuxuhhP4JLx5UvPp7vPlv3LY5aOuDgcd7M8zMC1PBtXHdb6e0srq2vlHerGxt7+zuVfcP7nWSKYY+S0Si2iHVKLhE33AjsJ0qpHEo8CEcXU39hydUmifyzoxTDGI6kDzijBortfMuo4LcTHrVmlt3ZyDLxCtIDQq0etWvbj9hWYzSMEG17nhuaoKcKsOZwEmlm2lMKRvRAXYslTRGHeSzeyfkxCp9EiXKljRkpv6eyGms9TgObWdMzVAvelPxP6+TmagR5FymmUHJ5ouiTBCTkOnzpM8VMiPGllCmuL2VsCFVlBkbUcWG4C2+vEz8s/pl3bs9rzUbRRplOIJjOAUPLqAJ19ACHxgIeIZXeHMenRfn3fmYt5acYuYQ/sD5/AEY84+D</latexit>

• For the interaction  
we set

�⌫ = �⌫

K[S�PSS] = �Pµ⌫G�µ[S�PSS]�⌫
<latexit sha1_base64="lHA6rmcKYtB7rlNw9CDSEbDDyLQ="></latexit><latexit sha1_base64="lHA6rmcKYtB7rlNw9CDSEbDDyLQ="></latexit><latexit sha1_base64="lHA6rmcKYtB7rlNw9CDSEbDDyLQ="></latexit><latexit sha1_base64="lHA6rmcKYtB7rlNw9CDSEbDDyLQ="></latexit>

Qin, Chang, Liu, Roberts and Wilson, PRC 84 (2011)

• Light quark sector (GeV)  
& = 0.8; ! = 0.5

<latexit sha1_base64="4X9c5D24dGctoLI+EYrC2Tpzkxc=">AAACCHicbVBNS0JBFJ1nX2Zfr1q2GZKglbwnRUYEQpuWBpmCT+S+cdTBmXnPmXmCiNs2/ZU2LSra9hPa9W8a9S1KO3DhcM693HtPGHOmjed9O5mV1bX1jexmbmt7Z3fP3T940FGiCK2SiEeqHoKmnElaNcxwWo8VBRFyWgv7N1O/NqRKs0jem1FMmwK6knUYAWOllouDIVi3K+DaK5SucDAYJNDGQSRodyqdt9y8V/BmwMvET0kepai03K+gHZFEUGkIB60bvheb5hiUYYTTSS5INI2B9KFLG5ZKEFQ3x7NPJvjEKm3ciZQtafBM/T0xBqH1SIS2U4Dp6UVvKv7nNRLTKTXHTMaJoZLMF3USjk2Ep7HgNlOUGD6yBIhi9lZMeqCAGBtezobgL768TKrFwmXBvzvLl4tpGll0hI7RKfLRBSqjW1RBVUTQI3pGr+jNeXJenHfnY96acdKZQ/QHzucPaNKYYA==</latexit><latexit sha1_base64="4X9c5D24dGctoLI+EYrC2Tpzkxc=">AAACCHicbVBNS0JBFJ1nX2Zfr1q2GZKglbwnRUYEQpuWBpmCT+S+cdTBmXnPmXmCiNs2/ZU2LSra9hPa9W8a9S1KO3DhcM693HtPGHOmjed9O5mV1bX1jexmbmt7Z3fP3T940FGiCK2SiEeqHoKmnElaNcxwWo8VBRFyWgv7N1O/NqRKs0jem1FMmwK6knUYAWOllouDIVi3K+DaK5SucDAYJNDGQSRodyqdt9y8V/BmwMvET0kepai03K+gHZFEUGkIB60bvheb5hiUYYTTSS5INI2B9KFLG5ZKEFQ3x7NPJvjEKm3ciZQtafBM/T0xBqH1SIS2U4Dp6UVvKv7nNRLTKTXHTMaJoZLMF3USjk2Ep7HgNlOUGD6yBIhi9lZMeqCAGBtezobgL768TKrFwmXBvzvLl4tpGll0hI7RKfLRBSqjW1RBVUTQI3pGr+jNeXJenHfnY96acdKZQ/QHzucPaNKYYA==</latexit><latexit sha1_base64="4X9c5D24dGctoLI+EYrC2Tpzkxc=">AAACCHicbVBNS0JBFJ1nX2Zfr1q2GZKglbwnRUYEQpuWBpmCT+S+cdTBmXnPmXmCiNs2/ZU2LSra9hPa9W8a9S1KO3DhcM693HtPGHOmjed9O5mV1bX1jexmbmt7Z3fP3T940FGiCK2SiEeqHoKmnElaNcxwWo8VBRFyWgv7N1O/NqRKs0jem1FMmwK6knUYAWOllouDIVi3K+DaK5SucDAYJNDGQSRodyqdt9y8V/BmwMvET0kepai03K+gHZFEUGkIB60bvheb5hiUYYTTSS5INI2B9KFLG5ZKEFQ3x7NPJvjEKm3ciZQtafBM/T0xBqH1SIS2U4Dp6UVvKv7nNRLTKTXHTMaJoZLMF3USjk2Ep7HgNlOUGD6yBIhi9lZMeqCAGBtezobgL768TKrFwmXBvzvLl4tpGll0hI7RKfLRBSqjW1RBVUTQI3pGr+jNeXJenHfnY96acdKZQ/QHzucPaNKYYA==</latexit><latexit sha1_base64="4X9c5D24dGctoLI+EYrC2Tpzkxc=">AAACCHicbVBNS0JBFJ1nX2Zfr1q2GZKglbwnRUYEQpuWBpmCT+S+cdTBmXnPmXmCiNs2/ZU2LSra9hPa9W8a9S1KO3DhcM693HtPGHOmjed9O5mV1bX1jexmbmt7Z3fP3T940FGiCK2SiEeqHoKmnElaNcxwWo8VBRFyWgv7N1O/NqRKs0jem1FMmwK6knUYAWOllouDIVi3K+DaK5SucDAYJNDGQSRodyqdt9y8V/BmwMvET0kepai03K+gHZFEUGkIB60bvheb5hiUYYTTSS5INI2B9KFLG5ZKEFQ3x7NPJvjEKm3ciZQtafBM/T0xBqH1SIS2U4Dp6UVvKv7nNRLTKTXHTMaJoZLMF3USjk2Ep7HgNlOUGD6yBIhi9lZMeqCAGBtezobgL768TKrFwmXBvzvLl4tpGll0hI7RKfLRBSqjW1RBVUTQI3pGr+jNeXJenHfnY96acdKZQ/QHzucPaNKYYA==</latexit>

• Heavy quark sector (GeV) 
& = 0.6; ! = 0.8

<latexit sha1_base64="XedQ3lTnujNbXBKa3U1qAfvRHYQ=">AAACCHicbVBNS0JBFJ1nX2Zfr1q2GZKglbwnUUYEQpuWBpmCT+S+cdTBmXnPmXmCiNs2/ZU2LSra9hPa9W8a9S1KO3DhcM693HtPGHOmjed9O5mV1bX1jexmbmt7Z3fP3T940FGiCK2SiEeqHoKmnElaNcxwWo8VBRFyWgv7N1O/NqRKs0jem1FMmwK6knUYAWOllouDIVi3K+DaK5xf4WAwSKCNg0jQ7lQqtdy8V/BmwMvET0kepai03K+gHZFEUGkIB60bvheb5hiUYYTTSS5INI2B9KFLG5ZKEFQ3x7NPJvjEKm3ciZQtafBM/T0xBqH1SIS2U4Dp6UVvKv7nNRLTKTXHTMaJoZLMF3USjk2Ep7HgNlOUGD6yBIhi9lZMeqCAGBtezobgL768TKrFwmXBvzvLl4tpGll0hI7RKfLRBSqjW1RBVUTQI3pGr+jNeXJenHfnY96acdKZQ/QHzucPai+YYQ==</latexit><latexit sha1_base64="XedQ3lTnujNbXBKa3U1qAfvRHYQ=">AAACCHicbVBNS0JBFJ1nX2Zfr1q2GZKglbwnUUYEQpuWBpmCT+S+cdTBmXnPmXmCiNs2/ZU2LSra9hPa9W8a9S1KO3DhcM693HtPGHOmjed9O5mV1bX1jexmbmt7Z3fP3T940FGiCK2SiEeqHoKmnElaNcxwWo8VBRFyWgv7N1O/NqRKs0jem1FMmwK6knUYAWOllouDIVi3K+DaK5xf4WAwSKCNg0jQ7lQqtdy8V/BmwMvET0kepai03K+gHZFEUGkIB60bvheb5hiUYYTTSS5INI2B9KFLG5ZKEFQ3x7NPJvjEKm3ciZQtafBM/T0xBqH1SIS2U4Dp6UVvKv7nNRLTKTXHTMaJoZLMF3USjk2Ep7HgNlOUGD6yBIhi9lZMeqCAGBtezobgL768TKrFwmXBvzvLl4tpGll0hI7RKfLRBSqjW1RBVUTQI3pGr+jNeXJenHfnY96acdKZQ/QHzucPai+YYQ==</latexit><latexit sha1_base64="XedQ3lTnujNbXBKa3U1qAfvRHYQ=">AAACCHicbVBNS0JBFJ1nX2Zfr1q2GZKglbwnUUYEQpuWBpmCT+S+cdTBmXnPmXmCiNs2/ZU2LSra9hPa9W8a9S1KO3DhcM693HtPGHOmjed9O5mV1bX1jexmbmt7Z3fP3T940FGiCK2SiEeqHoKmnElaNcxwWo8VBRFyWgv7N1O/NqRKs0jem1FMmwK6knUYAWOllouDIVi3K+DaK5xf4WAwSKCNg0jQ7lQqtdy8V/BmwMvET0kepai03K+gHZFEUGkIB60bvheb5hiUYYTTSS5INI2B9KFLG5ZKEFQ3x7NPJvjEKm3ciZQtafBM/T0xBqH1SIS2U4Dp6UVvKv7nNRLTKTXHTMaJoZLMF3USjk2Ep7HgNlOUGD6yBIhi9lZMeqCAGBtezobgL768TKrFwmXBvzvLl4tpGll0hI7RKfLRBSqjW1RBVUTQI3pGr+jNeXJenHfnY96acdKZQ/QHzucPai+YYQ==</latexit><latexit sha1_base64="XedQ3lTnujNbXBKa3U1qAfvRHYQ=">AAACCHicbVBNS0JBFJ1nX2Zfr1q2GZKglbwnUUYEQpuWBpmCT+S+cdTBmXnPmXmCiNs2/ZU2LSra9hPa9W8a9S1KO3DhcM693HtPGHOmjed9O5mV1bX1jexmbmt7Z3fP3T940FGiCK2SiEeqHoKmnElaNcxwWo8VBRFyWgv7N1O/NqRKs0jem1FMmwK6knUYAWOllouDIVi3K+DaK5xf4WAwSKCNg0jQ7lQqtdy8V/BmwMvET0kepai03K+gHZFEUGkIB60bvheb5hiUYYTTSS5INI2B9KFLG5ZKEFQ3x7NPJvjEKm3ciZQtafBM/T0xBqH1SIS2U4Dp6UVvKv7nNRLTKTXHTMaJoZLMF3USjk2Ep7HgNlOUGD6yBIhi9lZMeqCAGBtezobgL768TKrFwmXBvzvLl4tpGll0hI7RKfLRBSqjW1RBVUTQI3pGr+jNeXJenHfnY96acdKZQ/QHzucPai+YYQ==</latexit>

GIR(k
2) =

8⇡2

!5
&3e�k2/!2

I(k2) = k2
GIR(k2) + GUV(k2)

4⇡

GUV(k
2
) =

96⇡2
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1� e�k2/1[GeV2]

k2 log[e2 � 1 + (1 + k2/⇤2
)

2
]

• Heavy sector interaction  
overlaps with gauge sector kernel determination

b�⌫<latexit sha1_base64="nRyM5UxGTGiqJHskZq8ztCKq45o=">AAAB+nicbVBNS8NAEN34WetXrEcvwSJ4KkkR1FvBgx4rGFtoQphsNu3S3U3Y3ail9K948aDi1V/izX/jts1BWx8MPN6bYWZenDOqtOt+Wyura+sbm5Wt6vbO7t6+fVC7V1khMfFxxjLZjUERRgXxNdWMdHNJgMeMdOLh1dTvPBCpaCbu9CgnIYe+oCnFoI0U2bXgkSZkADq4Bs4hCkQR2XW34c7gLBOvJHVUoh3ZX0GS4YIToTEDpXqem+twDFJTzMikGhSK5ICH0Cc9QwVwosLx7PaJc2KUxEkzaUpoZ6b+nhgDV2rEY9PJQQ/UojcV//N6hU4vwjEVeaGJwPNFacEcnTnTIJyESoI1GxkCWFJzq4MHIAFrE1fVhOAtvrxM/GbjsuHdntVbzTKNCjpCx+gUeegctdANaiMfYfSEntErerMm1ov1bn3MW1escuYQ/YH1+QOHjZRC</latexit><latexit sha1_base64="nRyM5UxGTGiqJHskZq8ztCKq45o=">AAAB+nicbVBNS8NAEN34WetXrEcvwSJ4KkkR1FvBgx4rGFtoQphsNu3S3U3Y3ail9K948aDi1V/izX/jts1BWx8MPN6bYWZenDOqtOt+Wyura+sbm5Wt6vbO7t6+fVC7V1khMfFxxjLZjUERRgXxNdWMdHNJgMeMdOLh1dTvPBCpaCbu9CgnIYe+oCnFoI0U2bXgkSZkADq4Bs4hCkQR2XW34c7gLBOvJHVUoh3ZX0GS4YIToTEDpXqem+twDFJTzMikGhSK5ICH0Cc9QwVwosLx7PaJc2KUxEkzaUpoZ6b+nhgDV2rEY9PJQQ/UojcV//N6hU4vwjEVeaGJwPNFacEcnTnTIJyESoI1GxkCWFJzq4MHIAFrE1fVhOAtvrxM/GbjsuHdntVbzTKNCjpCx+gUeegctdANaiMfYfSEntErerMm1ov1bn3MW1escuYQ/YH1+QOHjZRC</latexit><latexit sha1_base64="nRyM5UxGTGiqJHskZq8ztCKq45o=">AAAB+nicbVBNS8NAEN34WetXrEcvwSJ4KkkR1FvBgx4rGFtoQphsNu3S3U3Y3ail9K948aDi1V/izX/jts1BWx8MPN6bYWZenDOqtOt+Wyura+sbm5Wt6vbO7t6+fVC7V1khMfFxxjLZjUERRgXxNdWMdHNJgMeMdOLh1dTvPBCpaCbu9CgnIYe+oCnFoI0U2bXgkSZkADq4Bs4hCkQR2XW34c7gLBOvJHVUoh3ZX0GS4YIToTEDpXqem+twDFJTzMikGhSK5ICH0Cc9QwVwosLx7PaJc2KUxEkzaUpoZ6b+nhgDV2rEY9PJQQ/UojcV//N6hU4vwjEVeaGJwPNFacEcnTnTIJyESoI1GxkCWFJzq4MHIAFrE1fVhOAtvrxM/GbjsuHdntVbzTKNCjpCx+gUeegctdANaiMfYfSEntErerMm1ov1bn3MW1escuYQ/YH1+QOHjZRC</latexit><latexit sha1_base64="nRyM5UxGTGiqJHskZq8ztCKq45o=">AAAB+nicbVBNS8NAEN34WetXrEcvwSJ4KkkR1FvBgx4rGFtoQphsNu3S3U3Y3ail9K948aDi1V/izX/jts1BWx8MPN6bYWZenDOqtOt+Wyura+sbm5Wt6vbO7t6+fVC7V1khMfFxxjLZjUERRgXxNdWMdHNJgMeMdOLh1dTvPBCpaCbu9CgnIYe+oCnFoI0U2bXgkSZkADq4Bs4hCkQR2XW34c7gLBOvJHVUoh3ZX0GS4YIToTEDpXqem+twDFJTzMikGhSK5ICH0Cc9QwVwosLx7PaJc2KUxEkzaUpoZ6b+nhgDV2rEY9PJQQ/UojcV//N6hU4vwjEVeaGJwPNFacEcnTnTIJyESoI1GxkCWFJzq4MHIAFrE1fVhOAtvrxM/GbjsuHdntVbzTKNCjpCx+gUeegctdANaiMfYfSEntErerMm1ov1bn3MW1escuYQ/YH1+QOHjZRC</latexit>

b�µ
<latexit sha1_base64="1cxvGD7qO38UNf6bi7HLvFDQuCQ=">AAAB+nicbVBNS8NAEN34WetXrEcvwSJ4KkkR1FvBgx4rGFtoQphsNu3S3U3Y3ail9K948aDi1V/izX/jts1BWx8MPN6bYWZenDOqtOt+Wyura+sbm5Wt6vbO7t6+fVC7V1khMfFxxjLZjUERRgXxNdWMdHNJgMeMdOLh1dTvPBCpaCbu9CgnIYe+oCnFoI0U2bXgkSZkADq4Bs4hCngR2XW34c7gLBOvJHVUoh3ZX0GS4YIToTEDpXqem+twDFJTzMikGhSK5ICH0Cc9QwVwosLx7PaJc2KUxEkzaUpoZ6b+nhgDV2rEY9PJQQ/UojcV//N6hU4vwjEVeaGJwPNFacEcnTnTIJyESoI1GxkCWFJzq4MHIAFrE1fVhOAtvrxM/GbjsuHdntVbzTKNCjpCx+gUeegctdANaiMfYfSEntErerMm1ov1bn3MW1escuYQ/YH1+QOGCZRB</latexit><latexit sha1_base64="1cxvGD7qO38UNf6bi7HLvFDQuCQ=">AAAB+nicbVBNS8NAEN34WetXrEcvwSJ4KkkR1FvBgx4rGFtoQphsNu3S3U3Y3ail9K948aDi1V/izX/jts1BWx8MPN6bYWZenDOqtOt+Wyura+sbm5Wt6vbO7t6+fVC7V1khMfFxxjLZjUERRgXxNdWMdHNJgMeMdOLh1dTvPBCpaCbu9CgnIYe+oCnFoI0U2bXgkSZkADq4Bs4hCngR2XW34c7gLBOvJHVUoh3ZX0GS4YIToTEDpXqem+twDFJTzMikGhSK5ICH0Cc9QwVwosLx7PaJc2KUxEkzaUpoZ6b+nhgDV2rEY9PJQQ/UojcV//N6hU4vwjEVeaGJwPNFacEcnTnTIJyESoI1GxkCWFJzq4MHIAFrE1fVhOAtvrxM/GbjsuHdntVbzTKNCjpCx+gUeegctdANaiMfYfSEntErerMm1ov1bn3MW1escuYQ/YH1+QOGCZRB</latexit><latexit sha1_base64="1cxvGD7qO38UNf6bi7HLvFDQuCQ=">AAAB+nicbVBNS8NAEN34WetXrEcvwSJ4KkkR1FvBgx4rGFtoQphsNu3S3U3Y3ail9K948aDi1V/izX/jts1BWx8MPN6bYWZenDOqtOt+Wyura+sbm5Wt6vbO7t6+fVC7V1khMfFxxjLZjUERRgXxNdWMdHNJgMeMdOLh1dTvPBCpaCbu9CgnIYe+oCnFoI0U2bXgkSZkADq4Bs4hCngR2XW34c7gLBOvJHVUoh3ZX0GS4YIToTEDpXqem+twDFJTzMikGhSK5ICH0Cc9QwVwosLx7PaJc2KUxEkzaUpoZ6b+nhgDV2rEY9PJQQ/UojcV//N6hU4vwjEVeaGJwPNFacEcnTnTIJyESoI1GxkCWFJzq4MHIAFrE1fVhOAtvrxM/GbjsuHdntVbzTKNCjpCx+gUeegctdANaiMfYfSEntErerMm1ov1bn3MW1escuYQ/YH1+QOGCZRB</latexit><latexit sha1_base64="1cxvGD7qO38UNf6bi7HLvFDQuCQ=">AAAB+nicbVBNS8NAEN34WetXrEcvwSJ4KkkR1FvBgx4rGFtoQphsNu3S3U3Y3ail9K948aDi1V/izX/jts1BWx8MPN6bYWZenDOqtOt+Wyura+sbm5Wt6vbO7t6+fVC7V1khMfFxxjLZjUERRgXxNdWMdHNJgMeMdOLh1dTvPBCpaCbu9CgnIYe+oCnFoI0U2bXgkSZkADq4Bs4hCngR2XW34c7gLBOvJHVUoh3ZX0GS4YIToTEDpXqem+twDFJTzMikGhSK5ICH0Cc9QwVwosLx7PaJc2KUxEkzaUpoZ6b+nhgDV2rEY9PJQQ/UojcV//N6hU4vwjEVeaGJwPNFacEcnTnTIJyESoI1GxkCWFJzq4MHIAFrE1fVhOAtvrxM/GbjsuHdntVbzTKNCjpCx+gUeegctdANaiMfYfSEntErerMm1ov1bn3MW1escuYQ/YH1+QOGCZRB</latexit>b�

<latexit sha1_base64="nmzvLTc6+wzCOdNrYQYNQx2wxRg=">AAAB9HicbVBNS8NAEN34WetX1aOXYBE8laQI6q2gB48VjC00sWw2k3bpZhN2J5ZS+j+8eFDx6o/x5r9x2+agrQ8GHu/NMDMvzATX6Djf1srq2vrGZmmrvL2zu7dfOTh80GmuGHgsFalqh1SD4BI85CignSmgSSigFQ6up37rCZTmqbzHUQZBQnuSx5xRNNKjP+QR9Cn6NyCQditVp+bMYC8TtyBVUqDZrXz5UcryBCQyQbXuuE6GwZgq5EzApOznGjLKBrQHHUMlTUAH49nVE/vUKJEdp8qURHum/p4Y00TrURKazoRiXy96U/E/r5NjfBmMucxyBMnmi+Jc2Jja0wjsiCtgKEaGUKa4udVmfaooQxNU2YTgLr68TLx67arm3p1XG/UijRI5JifkjLjkgjTILWkSjzCiyDN5JW/W0Hqx3q2PeeuKVcwckT+wPn8A+9eSUg==</latexit><latexit sha1_base64="nmzvLTc6+wzCOdNrYQYNQx2wxRg=">AAAB9HicbVBNS8NAEN34WetX1aOXYBE8laQI6q2gB48VjC00sWw2k3bpZhN2J5ZS+j+8eFDx6o/x5r9x2+agrQ8GHu/NMDMvzATX6Djf1srq2vrGZmmrvL2zu7dfOTh80GmuGHgsFalqh1SD4BI85CignSmgSSigFQ6up37rCZTmqbzHUQZBQnuSx5xRNNKjP+QR9Cn6NyCQditVp+bMYC8TtyBVUqDZrXz5UcryBCQyQbXuuE6GwZgq5EzApOznGjLKBrQHHUMlTUAH49nVE/vUKJEdp8qURHum/p4Y00TrURKazoRiXy96U/E/r5NjfBmMucxyBMnmi+Jc2Jja0wjsiCtgKEaGUKa4udVmfaooQxNU2YTgLr68TLx67arm3p1XG/UijRI5JifkjLjkgjTILWkSjzCiyDN5JW/W0Hqx3q2PeeuKVcwckT+wPn8A+9eSUg==</latexit><latexit sha1_base64="nmzvLTc6+wzCOdNrYQYNQx2wxRg=">AAAB9HicbVBNS8NAEN34WetX1aOXYBE8laQI6q2gB48VjC00sWw2k3bpZhN2J5ZS+j+8eFDx6o/x5r9x2+agrQ8GHu/NMDMvzATX6Djf1srq2vrGZmmrvL2zu7dfOTh80GmuGHgsFalqh1SD4BI85CignSmgSSigFQ6up37rCZTmqbzHUQZBQnuSx5xRNNKjP+QR9Cn6NyCQditVp+bMYC8TtyBVUqDZrXz5UcryBCQyQbXuuE6GwZgq5EzApOznGjLKBrQHHUMlTUAH49nVE/vUKJEdp8qURHum/p4Y00TrURKazoRiXy96U/E/r5NjfBmMucxyBMnmi+Jc2Jja0wjsiCtgKEaGUKa4udVmfaooQxNU2YTgLr68TLx67arm3p1XG/UijRI5JifkjLjkgjTILWkSjzCiyDN5JW/W0Hqx3q2PeeuKVcwckT+wPn8A+9eSUg==</latexit><latexit sha1_base64="nmzvLTc6+wzCOdNrYQYNQx2wxRg=">AAAB9HicbVBNS8NAEN34WetX1aOXYBE8laQI6q2gB48VjC00sWw2k3bpZhN2J5ZS+j+8eFDx6o/x5r9x2+agrQ8GHu/NMDMvzATX6Djf1srq2vrGZmmrvL2zu7dfOTh80GmuGHgsFalqh1SD4BI85CignSmgSSigFQ6up37rCZTmqbzHUQZBQnuSx5xRNNKjP+QR9Cn6NyCQditVp+bMYC8TtyBVUqDZrXz5UcryBCQyQbXuuE6GwZgq5EzApOznGjLKBrQHHUMlTUAH49nVE/vUKJEdp8qURHum/p4Y00TrURKazoRiXy96U/E/r5NjfBmMucxyBMnmi+Jc2Jja0wjsiCtgKEaGUKa4udVmfaooQxNU2YTgLr68TLx67arm3p1XG/UijRI5JifkjLjkgjTILWkSjzCiyDN5JW/W0Hqx3q2PeeuKVcwckT+wPn8A+9eSUg==</latexit>

�µ
<latexit sha1_base64="CNrqKxz3YG/sIJll7ylty8HBddw=">AAAB8HicbVBNS8NAEJ34WetX1aOXYBE8laQI6q3gQY8VjC02oUy2m3bp7ibsboRS+i+8eFDx6s/x5r9x2+agrQ8GHu/NMDMvzjjTxvO+nZXVtfWNzdJWeXtnd2+/cnD4oNNcERqQlKeqHaOmnEkaGGY4bWeKoog5bcXD66nfeqJKs1Tem1FGI4F9yRJG0FjpMbxBIbAbirxbqXo1bwZ3mfgFqUKBZrfyFfZSkgsqDeGodcf3MhONURlGOJ2Uw1zTDMkQ+7RjqURBdTSeXTxxT63Sc5NU2ZLGnam/J8YotB6J2HYKNAO96E3F/7xObpLLaMxklhsqyXxRknPXpO70fbfHFCWGjyxBopi91SUDVEiMDalsQ/AXX14mQb12VfPvzquNepFGCY7hBM7AhwtowC00IQACEp7hFd4c7bw4787HvHXFKWaO4A+czx/NKJB+</latexit><latexit sha1_base64="CNrqKxz3YG/sIJll7ylty8HBddw=">AAAB8HicbVBNS8NAEJ34WetX1aOXYBE8laQI6q3gQY8VjC02oUy2m3bp7ibsboRS+i+8eFDx6s/x5r9x2+agrQ8GHu/NMDMvzjjTxvO+nZXVtfWNzdJWeXtnd2+/cnD4oNNcERqQlKeqHaOmnEkaGGY4bWeKoog5bcXD66nfeqJKs1Tem1FGI4F9yRJG0FjpMbxBIbAbirxbqXo1bwZ3mfgFqUKBZrfyFfZSkgsqDeGodcf3MhONURlGOJ2Uw1zTDMkQ+7RjqURBdTSeXTxxT63Sc5NU2ZLGnam/J8YotB6J2HYKNAO96E3F/7xObpLLaMxklhsqyXxRknPXpO70fbfHFCWGjyxBopi91SUDVEiMDalsQ/AXX14mQb12VfPvzquNepFGCY7hBM7AhwtowC00IQACEp7hFd4c7bw4787HvHXFKWaO4A+czx/NKJB+</latexit><latexit sha1_base64="CNrqKxz3YG/sIJll7ylty8HBddw=">AAAB8HicbVBNS8NAEJ34WetX1aOXYBE8laQI6q3gQY8VjC02oUy2m3bp7ibsboRS+i+8eFDx6s/x5r9x2+agrQ8GHu/NMDMvzjjTxvO+nZXVtfWNzdJWeXtnd2+/cnD4oNNcERqQlKeqHaOmnEkaGGY4bWeKoog5bcXD66nfeqJKs1Tem1FGI4F9yRJG0FjpMbxBIbAbirxbqXo1bwZ3mfgFqUKBZrfyFfZSkgsqDeGodcf3MhONURlGOJ2Uw1zTDMkQ+7RjqURBdTSeXTxxT63Sc5NU2ZLGnam/J8YotB6J2HYKNAO96E3F/7xObpLLaMxklhsqyXxRknPXpO70fbfHFCWGjyxBopi91SUDVEiMDalsQ/AXX14mQb12VfPvzquNepFGCY7hBM7AhwtowC00IQACEp7hFd4c7bw4787HvHXFKWaO4A+czx/NKJB+</latexit><latexit sha1_base64="CNrqKxz3YG/sIJll7ylty8HBddw=">AAAB8HicbVBNS8NAEJ34WetX1aOXYBE8laQI6q3gQY8VjC02oUy2m3bp7ibsboRS+i+8eFDx6s/x5r9x2+agrQ8GHu/NMDMvzjjTxvO+nZXVtfWNzdJWeXtnd2+/cnD4oNNcERqQlKeqHaOmnEkaGGY4bWeKoog5bcXD66nfeqJKs1Tem1FGI4F9yRJG0FjpMbxBIbAbirxbqXo1bwZ3mfgFqUKBZrfyFfZSkgsqDeGodcf3MhONURlGOJ2Uw1zTDMkQ+7RjqURBdTSeXTxxT63Sc5NU2ZLGnam/J8YotB6J2HYKNAO96E3F/7xObpLLaMxklhsqyXxRknPXpO70fbfHFCWGjyxBopi91SUDVEiMDalsQ/AXX14mQb12VfPvzquNepFGCY7hBM7AhwtowC00IQACEp7hFd4c7bw4787HvHXFKWaO4A+czx/NKJB+</latexit>

�⌫
<latexit sha1_base64="LzwGqb+L4eHa03b4cUizrlDU5/w=">AAAB8HicbVBNS8NAEJ34WetX1aOXYBE8laQI6q3gQY8VjC02oUy2m3bp7ibsboRS+i+8eFDx6s/x5r9x2+agrQ8GHu/NMDMvzjjTxvO+nZXVtfWNzdJWeXtnd2+/cnD4oNNcERqQlKeqHaOmnEkaGGY4bWeKoog5bcXD66nfeqJKs1Tem1FGI4F9yRJG0FjpMbxBIbAbyrxbqXo1bwZ3mfgFqUKBZrfyFfZSkgsqDeGodcf3MhONURlGOJ2Uw1zTDMkQ+7RjqURBdTSeXTxxT63Sc5NU2ZLGnam/J8YotB6J2HYKNAO96E3F/7xObpLLaMxklhsqyXxRknPXpO70fbfHFCWGjyxBopi91SUDVEiMDalsQ/AXX14mQb12VfPvzquNepFGCY7hBM7AhwtowC00IQACEp7hFd4c7bw4787HvHXFKWaO4A+czx/OrJB/</latexit><latexit sha1_base64="LzwGqb+L4eHa03b4cUizrlDU5/w=">AAAB8HicbVBNS8NAEJ34WetX1aOXYBE8laQI6q3gQY8VjC02oUy2m3bp7ibsboRS+i+8eFDx6s/x5r9x2+agrQ8GHu/NMDMvzjjTxvO+nZXVtfWNzdJWeXtnd2+/cnD4oNNcERqQlKeqHaOmnEkaGGY4bWeKoog5bcXD66nfeqJKs1Tem1FGI4F9yRJG0FjpMbxBIbAbyrxbqXo1bwZ3mfgFqUKBZrfyFfZSkgsqDeGodcf3MhONURlGOJ2Uw1zTDMkQ+7RjqURBdTSeXTxxT63Sc5NU2ZLGnam/J8YotB6J2HYKNAO96E3F/7xObpLLaMxklhsqyXxRknPXpO70fbfHFCWGjyxBopi91SUDVEiMDalsQ/AXX14mQb12VfPvzquNepFGCY7hBM7AhwtowC00IQACEp7hFd4c7bw4787HvHXFKWaO4A+czx/OrJB/</latexit><latexit sha1_base64="LzwGqb+L4eHa03b4cUizrlDU5/w=">AAAB8HicbVBNS8NAEJ34WetX1aOXYBE8laQI6q3gQY8VjC02oUy2m3bp7ibsboRS+i+8eFDx6s/x5r9x2+agrQ8GHu/NMDMvzjjTxvO+nZXVtfWNzdJWeXtnd2+/cnD4oNNcERqQlKeqHaOmnEkaGGY4bWeKoog5bcXD66nfeqJKs1Tem1FGI4F9yRJG0FjpMbxBIbAbyrxbqXo1bwZ3mfgFqUKBZrfyFfZSkgsqDeGodcf3MhONURlGOJ2Uw1zTDMkQ+7RjqURBdTSeXTxxT63Sc5NU2ZLGnam/J8YotB6J2HYKNAO96E3F/7xObpLLaMxklhsqyXxRknPXpO70fbfHFCWGjyxBopi91SUDVEiMDalsQ/AXX14mQb12VfPvzquNepFGCY7hBM7AhwtowC00IQACEp7hFd4c7bw4787HvHXFKWaO4A+czx/OrJB/</latexit><latexit sha1_base64="LzwGqb+L4eHa03b4cUizrlDU5/w=">AAAB8HicbVBNS8NAEJ34WetX1aOXYBE8laQI6q3gQY8VjC02oUy2m3bp7ibsboRS+i+8eFDx6s/x5r9x2+agrQ8GHu/NMDMvzjjTxvO+nZXVtfWNzdJWeXtnd2+/cnD4oNNcERqQlKeqHaOmnEkaGGY4bWeKoog5bcXD66nfeqJKs1Tem1FGI4F9yRJG0FjpMbxBIbAbyrxbqXo1bwZ3mfgFqUKBZrfyFfZSkgsqDeGodcf3MhONURlGOJ2Uw1zTDMkQ+7RjqURBdTSeXTxxT63Sc5NU2ZLGnam/J8YotB6J2HYKNAO96E3F/7xObpLLaMxklhsqyXxRknPXpO70fbfHFCWGjyxBopi91SUDVEiMDalsQ/AXX14mQb12VfPvzquNepFGCY7hBM7AhwtowC00IQACEp7hFd4c7bw4787HvHXFKWaO4A+czx/OrJB/</latexit>

�
<latexit sha1_base64="DYo9pNeAmlYbtmh0qWGgxfiF3CY=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoN4KevBYwbSFNpTNdtOu3WzC7kQopf/BiwcVr/4gb/4bt20O2vpg4PHeDDPzwlQKg6777RTW1jc2t4rbpZ3dvf2D8uFR0ySZZtxniUx0O6SGS6G4jwIlb6ea0ziUvBWObmZ+64lrIxL1gOOUBzEdKBEJRtFKze4tl0h75Ypbdecgq8TLSQVyNHrlr24/YVnMFTJJjel4borBhGoUTPJpqZsZnlI2ogPesVTRmJtgMr92Ss6s0idRom0pJHP198SExsaM49B2xhSHZtmbif95nQyjq2AiVJohV2yxKMokwYTMXid9oTlDObaEMi3srYQNqaYMbUAlG4K3/PIq8WvV66p3f1Gp1/I0inACp3AOHlxCHe6gAT4weIRneIU3J3FenHfnY9FacPKZY/gD5/MHyECOwA==</latexit><latexit sha1_base64="DYo9pNeAmlYbtmh0qWGgxfiF3CY=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoN4KevBYwbSFNpTNdtOu3WzC7kQopf/BiwcVr/4gb/4bt20O2vpg4PHeDDPzwlQKg6777RTW1jc2t4rbpZ3dvf2D8uFR0ySZZtxniUx0O6SGS6G4jwIlb6ea0ziUvBWObmZ+64lrIxL1gOOUBzEdKBEJRtFKze4tl0h75Ypbdecgq8TLSQVyNHrlr24/YVnMFTJJjel4borBhGoUTPJpqZsZnlI2ogPesVTRmJtgMr92Ss6s0idRom0pJHP198SExsaM49B2xhSHZtmbif95nQyjq2AiVJohV2yxKMokwYTMXid9oTlDObaEMi3srYQNqaYMbUAlG4K3/PIq8WvV66p3f1Gp1/I0inACp3AOHlxCHe6gAT4weIRneIU3J3FenHfnY9FacPKZY/gD5/MHyECOwA==</latexit><latexit sha1_base64="DYo9pNeAmlYbtmh0qWGgxfiF3CY=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoN4KevBYwbSFNpTNdtOu3WzC7kQopf/BiwcVr/4gb/4bt20O2vpg4PHeDDPzwlQKg6777RTW1jc2t4rbpZ3dvf2D8uFR0ySZZtxniUx0O6SGS6G4jwIlb6ea0ziUvBWObmZ+64lrIxL1gOOUBzEdKBEJRtFKze4tl0h75Ypbdecgq8TLSQVyNHrlr24/YVnMFTJJjel4borBhGoUTPJpqZsZnlI2ogPesVTRmJtgMr92Ss6s0idRom0pJHP198SExsaM49B2xhSHZtmbif95nQyjq2AiVJohV2yxKMokwYTMXid9oTlDObaEMi3srYQNqaYMbUAlG4K3/PIq8WvV66p3f1Gp1/I0inACp3AOHlxCHe6gAT4weIRneIU3J3FenHfnY9FacPKZY/gD5/MHyECOwA==</latexit><latexit sha1_base64="DYo9pNeAmlYbtmh0qWGgxfiF3CY=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoN4KevBYwbSFNpTNdtOu3WzC7kQopf/BiwcVr/4gb/4bt20O2vpg4PHeDDPzwlQKg6777RTW1jc2t4rbpZ3dvf2D8uFR0ySZZtxniUx0O6SGS6G4jwIlb6ea0ziUvBWObmZ+64lrIxL1gOOUBzEdKBEJRtFKze4tl0h75Ypbdecgq8TLSQVyNHrlr24/YVnMFTJJjel4borBhGoUTPJpqZsZnlI2ogPesVTRmJtgMr92Ss6s0idRom0pJHP198SExsaM49B2xhSHZtmbif95nQyjq2AiVJohV2yxKMokwYTMXid9oTlDObaEMi3srYQNqaYMbUAlG4K3/PIq8WvV66p3f1Gp1/I0inACp3AOHlxCHe6gAT4weIRneIU3J3FenHfnY9FacPKZY/gD5/MHyECOwA==</latexit>

�!
<latexit sha1_base64="2TSGbzs5UQfT98As2w8jFKtmMjA=">AAAB93icbVBNS8NAEN3Ur1o/GvXoZbEInkpSBPVW8OKxgrGFNpTNdpMu3eyG3YlSS3+JFw8qXv0r3vw3btsctPXBwOO9GWbmRZngBjzv2ymtrW9sbpW3Kzu7e/tV9+Dw3qhcUxZQJZTuRMQwwSULgINgnUwzkkaCtaPR9cxvPzBtuJJ3MM5YmJJE8phTAlbqu9WeUDLRPBkC0Vo99t2aV/fmwKvEL0gNFWj13a/eQNE8ZRKoIMZ0fS+DcEI0cCrYtNLLDcsIHZGEdS2VJGUmnMwPn+JTqwxwrLQtCXiu/p6YkNSYcRrZzpTA0Cx7M/E/r5tDfBlOuMxyYJIuFsW5wKDwLAU84JpREGNLCNXc3orpkGhCwWZVsSH4yy+vkqBRv6r7t+e1ZqNIo4yO0Qk6Qz66QE10g1ooQBTl6Bm9ojfnyXlx3p2PRWvJKWaO0B84nz/VtZNa</latexit><latexit sha1_base64="2TSGbzs5UQfT98As2w8jFKtmMjA=">AAAB93icbVBNS8NAEN3Ur1o/GvXoZbEInkpSBPVW8OKxgrGFNpTNdpMu3eyG3YlSS3+JFw8qXv0r3vw3btsctPXBwOO9GWbmRZngBjzv2ymtrW9sbpW3Kzu7e/tV9+Dw3qhcUxZQJZTuRMQwwSULgINgnUwzkkaCtaPR9cxvPzBtuJJ3MM5YmJJE8phTAlbqu9WeUDLRPBkC0Vo99t2aV/fmwKvEL0gNFWj13a/eQNE8ZRKoIMZ0fS+DcEI0cCrYtNLLDcsIHZGEdS2VJGUmnMwPn+JTqwxwrLQtCXiu/p6YkNSYcRrZzpTA0Cx7M/E/r5tDfBlOuMxyYJIuFsW5wKDwLAU84JpREGNLCNXc3orpkGhCwWZVsSH4yy+vkqBRv6r7t+e1ZqNIo4yO0Qk6Qz66QE10g1ooQBTl6Bm9ojfnyXlx3p2PRWvJKWaO0B84nz/VtZNa</latexit><latexit sha1_base64="2TSGbzs5UQfT98As2w8jFKtmMjA=">AAAB93icbVBNS8NAEN3Ur1o/GvXoZbEInkpSBPVW8OKxgrGFNpTNdpMu3eyG3YlSS3+JFw8qXv0r3vw3btsctPXBwOO9GWbmRZngBjzv2ymtrW9sbpW3Kzu7e/tV9+Dw3qhcUxZQJZTuRMQwwSULgINgnUwzkkaCtaPR9cxvPzBtuJJ3MM5YmJJE8phTAlbqu9WeUDLRPBkC0Vo99t2aV/fmwKvEL0gNFWj13a/eQNE8ZRKoIMZ0fS+DcEI0cCrYtNLLDcsIHZGEdS2VJGUmnMwPn+JTqwxwrLQtCXiu/p6YkNSYcRrZzpTA0Cx7M/E/r5tDfBlOuMxyYJIuFsW5wKDwLAU84JpREGNLCNXc3orpkGhCwWZVsSH4yy+vkqBRv6r7t+e1ZqNIo4yO0Qk6Qz66QE10g1ooQBTl6Bm9ojfnyXlx3p2PRWvJKWaO0B84nz/VtZNa</latexit><latexit sha1_base64="2TSGbzs5UQfT98As2w8jFKtmMjA=">AAAB93icbVBNS8NAEN3Ur1o/GvXoZbEInkpSBPVW8OKxgrGFNpTNdpMu3eyG3YlSS3+JFw8qXv0r3vw3btsctPXBwOO9GWbmRZngBjzv2ymtrW9sbpW3Kzu7e/tV9+Dw3qhcUxZQJZTuRMQwwSULgINgnUwzkkaCtaPR9cxvPzBtuJJ3MM5YmJJE8phTAlbqu9WeUDLRPBkC0Vo99t2aV/fmwKvEL0gNFWj13a/eQNE8ZRKoIMZ0fS+DcEI0cCrYtNLLDcsIHZGEdS2VJGUmnMwPn+JTqwxwrLQtCXiu/p6YkNSYcRrZzpTA0Cx7M/E/r5tDfBlOuMxyYJIuFsW5wKDwLAU84JpREGNLCNXc3orpkGhCwWZVsSH4yy+vkqBRv6r7t+e1ZqNIo4yO0Qk6Qz66QE10g1ooQBTl6Bm9ojfnyXlx3p2PRWvJKWaO0B84nz/VtZNa</latexit>

Q Q

Q QB B

BB
b�

<latexit sha1_base64="nmzvLTc6+wzCOdNrYQYNQx2wxRg=">AAAB9HicbVBNS8NAEN34WetX1aOXYBE8laQI6q2gB48VjC00sWw2k3bpZhN2J5ZS+j+8eFDx6o/x5r9x2+agrQ8GHu/NMDMvzATX6Djf1srq2vrGZmmrvL2zu7dfOTh80GmuGHgsFalqh1SD4BI85CignSmgSSigFQ6up37rCZTmqbzHUQZBQnuSx5xRNNKjP+QR9Cn6NyCQditVp+bMYC8TtyBVUqDZrXz5UcryBCQyQbXuuE6GwZgq5EzApOznGjLKBrQHHUMlTUAH49nVE/vUKJEdp8qURHum/p4Y00TrURKazoRiXy96U/E/r5NjfBmMucxyBMnmi+Jc2Jja0wjsiCtgKEaGUKa4udVmfaooQxNU2YTgLr68TLx67arm3p1XG/UijRI5JifkjLjkgjTILWkSjzCiyDN5JW/W0Hqx3q2PeeuKVcwckT+wPn8A+9eSUg==</latexit><latexit sha1_base64="nmzvLTc6+wzCOdNrYQYNQx2wxRg=">AAAB9HicbVBNS8NAEN34WetX1aOXYBE8laQI6q2gB48VjC00sWw2k3bpZhN2J5ZS+j+8eFDx6o/x5r9x2+agrQ8GHu/NMDMvzATX6Djf1srq2vrGZmmrvL2zu7dfOTh80GmuGHgsFalqh1SD4BI85CignSmgSSigFQ6up37rCZTmqbzHUQZBQnuSx5xRNNKjP+QR9Cn6NyCQditVp+bMYC8TtyBVUqDZrXz5UcryBCQyQbXuuE6GwZgq5EzApOznGjLKBrQHHUMlTUAH49nVE/vUKJEdp8qURHum/p4Y00TrURKazoRiXy96U/E/r5NjfBmMucxyBMnmi+Jc2Jja0wjsiCtgKEaGUKa4udVmfaooQxNU2YTgLr68TLx67arm3p1XG/UijRI5JifkjLjkgjTILWkSjzCiyDN5JW/W0Hqx3q2PeeuKVcwckT+wPn8A+9eSUg==</latexit><latexit sha1_base64="nmzvLTc6+wzCOdNrYQYNQx2wxRg=">AAAB9HicbVBNS8NAEN34WetX1aOXYBE8laQI6q2gB48VjC00sWw2k3bpZhN2J5ZS+j+8eFDx6o/x5r9x2+agrQ8GHu/NMDMvzATX6Djf1srq2vrGZmmrvL2zu7dfOTh80GmuGHgsFalqh1SD4BI85CignSmgSSigFQ6up37rCZTmqbzHUQZBQnuSx5xRNNKjP+QR9Cn6NyCQditVp+bMYC8TtyBVUqDZrXz5UcryBCQyQbXuuE6GwZgq5EzApOznGjLKBrQHHUMlTUAH49nVE/vUKJEdp8qURHum/p4Y00TrURKazoRiXy96U/E/r5NjfBmMucxyBMnmi+Jc2Jja0wjsiCtgKEaGUKa4udVmfaooQxNU2YTgLr68TLx67arm3p1XG/UijRI5JifkjLjkgjTILWkSjzCiyDN5JW/W0Hqx3q2PeeuKVcwckT+wPn8A+9eSUg==</latexit><latexit sha1_base64="nmzvLTc6+wzCOdNrYQYNQx2wxRg=">AAAB9HicbVBNS8NAEN34WetX1aOXYBE8laQI6q2gB48VjC00sWw2k3bpZhN2J5ZS+j+8eFDx6o/x5r9x2+agrQ8GHu/NMDMvzATX6Djf1srq2vrGZmmrvL2zu7dfOTh80GmuGHgsFalqh1SD4BI85CignSmgSSigFQ6up37rCZTmqbzHUQZBQnuSx5xRNNKjP+QR9Cn6NyCQditVp+bMYC8TtyBVUqDZrXz5UcryBCQyQbXuuE6GwZgq5EzApOznGjLKBrQHHUMlTUAH49nVE/vUKJEdp8qURHum/p4Y00TrURKazoRiXy96U/E/r5NjfBmMucxyBMnmi+Jc2Jja0wjsiCtgKEaGUKa4udVmfaooQxNU2YTgLr68TLx67arm3p1XG/UijRI5JifkjLjkgjTILWkSjzCiyDN5JW/W0Hqx3q2PeeuKVcwckT+wPn8A+9eSUg==</latexit>

bd(q2) = ↵s
b�(q2)

<latexit sha1_base64="bdTlPngBn33O7EGEI4JHev/bpEs=">AAACE3icbVDLSgNBEJz1GeMr6tHLYBAUIeyKoB4EQQ8eIxgNZGPone0kQ2YfzvQqIfgRXvwVLx5UvHrx5t84iRE0WtBQVHXT3RWkShpy3Q9nbHxicmo6N5OfnZtfWCwsLZ+bJNMCKyJRia4GYFDJGCskSWE11QhRoPAi6Bz1/Ytr1EYm8Rl1U6xH0IplUwogKzUKW/6NDLENxMONq8vtzQMfVNqGhvnW/WNUBAOvUSi6JXcA/pd4Q1JkQ5QbhXc/TEQWYUxCgTE1z02p3gNNUii8zfuZwRREB1pYszSGCE29N3jqlq9bJeTNRNuKiQ/UnxM9iIzpRoHtjIDaZtTri/95tYyae/WejNOMMBZfi5qZ4pTwfkI8lBoFqa4lILS0t3LRBg2CbI55G4I3+vJfUtku7Ze8053i4d4wjRxbZWtsg3lslx2yE1ZmFSbYHXtgT+zZuXcenRfn9at1zBnOrLBfcN4+AbbhnYY=</latexit><latexit sha1_base64="bdTlPngBn33O7EGEI4JHev/bpEs=">AAACE3icbVDLSgNBEJz1GeMr6tHLYBAUIeyKoB4EQQ8eIxgNZGPone0kQ2YfzvQqIfgRXvwVLx5UvHrx5t84iRE0WtBQVHXT3RWkShpy3Q9nbHxicmo6N5OfnZtfWCwsLZ+bJNMCKyJRia4GYFDJGCskSWE11QhRoPAi6Bz1/Ytr1EYm8Rl1U6xH0IplUwogKzUKW/6NDLENxMONq8vtzQMfVNqGhvnW/WNUBAOvUSi6JXcA/pd4Q1JkQ5QbhXc/TEQWYUxCgTE1z02p3gNNUii8zfuZwRREB1pYszSGCE29N3jqlq9bJeTNRNuKiQ/UnxM9iIzpRoHtjIDaZtTri/95tYyae/WejNOMMBZfi5qZ4pTwfkI8lBoFqa4lILS0t3LRBg2CbI55G4I3+vJfUtku7Ze8053i4d4wjRxbZWtsg3lslx2yE1ZmFSbYHXtgT+zZuXcenRfn9at1zBnOrLBfcN4+AbbhnYY=</latexit><latexit sha1_base64="bdTlPngBn33O7EGEI4JHev/bpEs=">AAACE3icbVDLSgNBEJz1GeMr6tHLYBAUIeyKoB4EQQ8eIxgNZGPone0kQ2YfzvQqIfgRXvwVLx5UvHrx5t84iRE0WtBQVHXT3RWkShpy3Q9nbHxicmo6N5OfnZtfWCwsLZ+bJNMCKyJRia4GYFDJGCskSWE11QhRoPAi6Bz1/Ytr1EYm8Rl1U6xH0IplUwogKzUKW/6NDLENxMONq8vtzQMfVNqGhvnW/WNUBAOvUSi6JXcA/pd4Q1JkQ5QbhXc/TEQWYUxCgTE1z02p3gNNUii8zfuZwRREB1pYszSGCE29N3jqlq9bJeTNRNuKiQ/UnxM9iIzpRoHtjIDaZtTri/95tYyae/WejNOMMBZfi5qZ4pTwfkI8lBoFqa4lILS0t3LRBg2CbI55G4I3+vJfUtku7Ze8053i4d4wjRxbZWtsg3lslx2yE1ZmFSbYHXtgT+zZuXcenRfn9at1zBnOrLBfcN4+AbbhnYY=</latexit><latexit sha1_base64="bdTlPngBn33O7EGEI4JHev/bpEs=">AAACE3icbVDLSgNBEJz1GeMr6tHLYBAUIeyKoB4EQQ8eIxgNZGPone0kQ2YfzvQqIfgRXvwVLx5UvHrx5t84iRE0WtBQVHXT3RWkShpy3Q9nbHxicmo6N5OfnZtfWCwsLZ+bJNMCKyJRia4GYFDJGCskSWE11QhRoPAi6Bz1/Ytr1EYm8Rl1U6xH0IplUwogKzUKW/6NDLENxMONq8vtzQMfVNqGhvnW/WNUBAOvUSi6JXcA/pd4Q1JkQ5QbhXc/TEQWYUxCgTE1z02p3gNNUii8zfuZwRREB1pYszSGCE29N3jqlq9bJeTNRNuKiQ/UnxM9iIzpRoHtjIDaZtTri/95tYyae/WejNOMMBZfi5qZ4pTwfkI8lBoFqa4lILS0t3LRBg2CbI55G4I3+vJfUtku7Ze8053i4d4wjRxbZWtsg3lslx2yE1ZmFSbYHXtgT+zZuXcenRfn9at1zBnOrLBfcN4+AbbhnYY=</latexit>

DB, Chang, Papavassiliou, Roberts, PLB 742 (2015)
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�13

• SDE solutions
dramatic change in the analytic structure
• Normal particle  

mass pole on the real axis 
• SDE solutions  

interactions move the mass pole 
off axis 

• Complex conj. singularities 
characterized by a dynamically 
generated mass scale

Propagators and BS amplitudes

• SDE singularities 
impacts our ability to find BS solutions
• Quark propagators  

need to be known on a parabolic region

• Cauchy th. not valid 
if singularities are inside the contour 

�
<latexit sha1_base64="DYo9pNeAmlYbtmh0qWGgxfiF3CY=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoN4KevBYwbSFNpTNdtOu3WzC7kQopf/BiwcVr/4gb/4bt20O2vpg4PHeDDPzwlQKg6777RTW1jc2t4rbpZ3dvf2D8uFR0ySZZtxniUx0O6SGS6G4jwIlb6ea0ziUvBWObmZ+64lrIxL1gOOUBzEdKBEJRtFKze4tl0h75Ypbdecgq8TLSQVyNHrlr24/YVnMFTJJjel4borBhGoUTPJpqZsZnlI2ogPesVTRmJtgMr92Ss6s0idRom0pJHP198SExsaM49B2xhSHZtmbif95nQyjq2AiVJohV2yxKMokwYTMXid9oTlDObaEMi3srYQNqaYMbUAlG4K3/PIq8WvV66p3f1Gp1/I0inACp3AOHlxCHe6gAT4weIRneIU3J3FenHfnY9FacPKZY/gD5/MHyECOwA==</latexit><latexit sha1_base64="DYo9pNeAmlYbtmh0qWGgxfiF3CY=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoN4KevBYwbSFNpTNdtOu3WzC7kQopf/BiwcVr/4gb/4bt20O2vpg4PHeDDPzwlQKg6777RTW1jc2t4rbpZ3dvf2D8uFR0ySZZtxniUx0O6SGS6G4jwIlb6ea0ziUvBWObmZ+64lrIxL1gOOUBzEdKBEJRtFKze4tl0h75Ypbdecgq8TLSQVyNHrlr24/YVnMFTJJjel4borBhGoUTPJpqZsZnlI2ogPesVTRmJtgMr92Ss6s0idRom0pJHP198SExsaM49B2xhSHZtmbif95nQyjq2AiVJohV2yxKMokwYTMXid9oTlDObaEMi3srYQNqaYMbUAlG4K3/PIq8WvV66p3f1Gp1/I0inACp3AOHlxCHe6gAT4weIRneIU3J3FenHfnY9FacPKZY/gD5/MHyECOwA==</latexit><latexit sha1_base64="DYo9pNeAmlYbtmh0qWGgxfiF3CY=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoN4KevBYwbSFNpTNdtOu3WzC7kQopf/BiwcVr/4gb/4bt20O2vpg4PHeDDPzwlQKg6777RTW1jc2t4rbpZ3dvf2D8uFR0ySZZtxniUx0O6SGS6G4jwIlb6ea0ziUvBWObmZ+64lrIxL1gOOUBzEdKBEJRtFKze4tl0h75Ypbdecgq8TLSQVyNHrlr24/YVnMFTJJjel4borBhGoUTPJpqZsZnlI2ogPesVTRmJtgMr92Ss6s0idRom0pJHP198SExsaM49B2xhSHZtmbif95nQyjq2AiVJohV2yxKMokwYTMXid9oTlDObaEMi3srYQNqaYMbUAlG4K3/PIq8WvV66p3f1Gp1/I0inACp3AOHlxCHe6gAT4weIRneIU3J3FenHfnY9FacPKZY/gD5/MHyECOwA==</latexit><latexit sha1_base64="DYo9pNeAmlYbtmh0qWGgxfiF3CY=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoN4KevBYwbSFNpTNdtOu3WzC7kQopf/BiwcVr/4gb/4bt20O2vpg4PHeDDPzwlQKg6777RTW1jc2t4rbpZ3dvf2D8uFR0ySZZtxniUx0O6SGS6G4jwIlb6ea0ziUvBWObmZ+64lrIxL1gOOUBzEdKBEJRtFKze4tl0h75Ypbdecgq8TLSQVyNHrlr24/YVnMFTJJjel4borBhGoUTPJpqZsZnlI2ogPesVTRmJtgMr92Ss6s0idRom0pJHP198SExsaM49B2xhSHZtmbif95nQyjq2AiVJohV2yxKMokwYTMXid9oTlDObaEMi3srYQNqaYMbUAlG4K3/PIq8WvV66p3f1Gp1/I0inACp3AOHlxCHe6gAT4weIRneIU3J3FenHfnY9FacPKZY/gD5/MHyECOwA==</latexit>

• Maximize parabola apices  
probe bound states up to M = �h +�l

<latexit sha1_base64="zNzlTg9r1NkgS/jx85CjgKZMBUE=">AAAB+3icbZDNSsNAFIVv/K31L9qlm8EiCEJJiqAuhIIu3AgVjC20IUymk3boZBJmJkIo9VXcuFBx64u4822ctllo64GBj3Pv5d45YcqZ0o7zbS0tr6yurZc2yptb2zu79t7+g0oySahHEp7IdogV5UxQTzPNaTuVFMchp61weDWptx6pVCwR9zpPqR/jvmARI1gbK7Art5fda8o1DgYnBfDArjo1Zyq0CG4BVSjUDOyvbi8hWUyFJhwr1XGdVPsjLDUjnI7L3UzRFJMh7tOOQYFjqvzR9PgxOjJOD0WJNE9oNHV/T4xwrFQeh6Yzxnqg5msT879aJ9PRuT9iIs00FWS2KMo40gmaJIF6TFKieW4AE8nMrYgMsMREm7zKJgR3/suL4NVrFzX37rTaqBdplOAADuEYXDiDBtxAEzwgkMMzvMKb9WS9WO/Wx6x1ySpmKvBH1ucPOCWUAA==</latexit><latexit sha1_base64="zNzlTg9r1NkgS/jx85CjgKZMBUE=">AAAB+3icbZDNSsNAFIVv/K31L9qlm8EiCEJJiqAuhIIu3AgVjC20IUymk3boZBJmJkIo9VXcuFBx64u4822ctllo64GBj3Pv5d45YcqZ0o7zbS0tr6yurZc2yptb2zu79t7+g0oySahHEp7IdogV5UxQTzPNaTuVFMchp61weDWptx6pVCwR9zpPqR/jvmARI1gbK7Art5fda8o1DgYnBfDArjo1Zyq0CG4BVSjUDOyvbi8hWUyFJhwr1XGdVPsjLDUjnI7L3UzRFJMh7tOOQYFjqvzR9PgxOjJOD0WJNE9oNHV/T4xwrFQeh6Yzxnqg5msT879aJ9PRuT9iIs00FWS2KMo40gmaJIF6TFKieW4AE8nMrYgMsMREm7zKJgR3/suL4NVrFzX37rTaqBdplOAADuEYXDiDBtxAEzwgkMMzvMKb9WS9WO/Wx6x1ySpmKvBH1ucPOCWUAA==</latexit><latexit sha1_base64="zNzlTg9r1NkgS/jx85CjgKZMBUE=">AAAB+3icbZDNSsNAFIVv/K31L9qlm8EiCEJJiqAuhIIu3AgVjC20IUymk3boZBJmJkIo9VXcuFBx64u4822ctllo64GBj3Pv5d45YcqZ0o7zbS0tr6yurZc2yptb2zu79t7+g0oySahHEp7IdogV5UxQTzPNaTuVFMchp61weDWptx6pVCwR9zpPqR/jvmARI1gbK7Art5fda8o1DgYnBfDArjo1Zyq0CG4BVSjUDOyvbi8hWUyFJhwr1XGdVPsjLDUjnI7L3UzRFJMh7tOOQYFjqvzR9PgxOjJOD0WJNE9oNHV/T4xwrFQeh6Yzxnqg5msT879aJ9PRuT9iIs00FWS2KMo40gmaJIF6TFKieW4AE8nMrYgMsMREm7zKJgR3/suL4NVrFzX37rTaqBdplOAADuEYXDiDBtxAEzwgkMMzvMKb9WS9WO/Wx6x1ySpmKvBH1ucPOCWUAA==</latexit><latexit sha1_base64="zNzlTg9r1NkgS/jx85CjgKZMBUE=">AAAB+3icbZDNSsNAFIVv/K31L9qlm8EiCEJJiqAuhIIu3AgVjC20IUymk3boZBJmJkIo9VXcuFBx64u4822ctllo64GBj3Pv5d45YcqZ0o7zbS0tr6yurZc2yptb2zu79t7+g0oySahHEp7IdogV5UxQTzPNaTuVFMchp61weDWptx6pVCwR9zpPqR/jvmARI1gbK7Art5fda8o1DgYnBfDArjo1Zyq0CG4BVSjUDOyvbi8hWUyFJhwr1XGdVPsjLDUjnI7L3UzRFJMh7tOOQYFjqvzR9PgxOjJOD0WJNE9oNHV/T4xwrFQeh6Yzxnqg5msT879aJ9PRuT9iIs00FWS2KMo40gmaJIF6TFKieW4AE8nMrYgMsMREm7zKJgR3/suL4NVrFzX37rTaqBdplOAADuEYXDiDBtxAEzwgkMMzvMKb9WS9WO/Wx6x1ySpmKvBH1ucPOCWUAA==</latexit>

(�h � �l)
<latexit sha1_base64="y+p644vlJ2PJWzZdj/tLHiaTFY0=">AAAB/XicbZDLSsNAFIZP6q3WW1RcuRksQt2UpAjqrqALlxWMLTQhTKaTdOjkwsxEKKHgq7hxoeLW93Dn2zhts9DWHwY+/nMO58wfZJxJZVnfRmVldW19o7pZ29re2d0z9w8eZJoLQh2S8lT0AiwpZwl1FFOc9jJBcRxw2g1G19N695EKydLkXo0z6sU4SljICFba8s2jhntDucL+0I2iEvmZb9atpjUTWga7hDqU6vjmlztISR7TRBGOpezbVqa8AgvFCKeTmptLmmEywhHta0xwTKVXzM6foFPtDFCYCv0ShWbu74kCx1KO40B3xlgN5WJtav5X6+cqvPQKlmS5ogmZLwpzjlSKplmgAROUKD7WgIlg+lZEhlhgonRiNR2CvfjlZXBazaumfXdeb7fKNKpwDCfQABsuoA230AEHCBTwDK/wZjwZL8a78TFvrRjlzCH8kfH5A732lNo=</latexit><latexit sha1_base64="y+p644vlJ2PJWzZdj/tLHiaTFY0=">AAAB/XicbZDLSsNAFIZP6q3WW1RcuRksQt2UpAjqrqALlxWMLTQhTKaTdOjkwsxEKKHgq7hxoeLW93Dn2zhts9DWHwY+/nMO58wfZJxJZVnfRmVldW19o7pZ29re2d0z9w8eZJoLQh2S8lT0AiwpZwl1FFOc9jJBcRxw2g1G19N695EKydLkXo0z6sU4SljICFba8s2jhntDucL+0I2iEvmZb9atpjUTWga7hDqU6vjmlztISR7TRBGOpezbVqa8AgvFCKeTmptLmmEywhHta0xwTKVXzM6foFPtDFCYCv0ShWbu74kCx1KO40B3xlgN5WJtav5X6+cqvPQKlmS5ogmZLwpzjlSKplmgAROUKD7WgIlg+lZEhlhgonRiNR2CvfjlZXBazaumfXdeb7fKNKpwDCfQABsuoA230AEHCBTwDK/wZjwZL8a78TFvrRjlzCH8kfH5A732lNo=</latexit><latexit sha1_base64="y+p644vlJ2PJWzZdj/tLHiaTFY0=">AAAB/XicbZDLSsNAFIZP6q3WW1RcuRksQt2UpAjqrqALlxWMLTQhTKaTdOjkwsxEKKHgq7hxoeLW93Dn2zhts9DWHwY+/nMO58wfZJxJZVnfRmVldW19o7pZ29re2d0z9w8eZJoLQh2S8lT0AiwpZwl1FFOc9jJBcRxw2g1G19N695EKydLkXo0z6sU4SljICFba8s2jhntDucL+0I2iEvmZb9atpjUTWga7hDqU6vjmlztISR7TRBGOpezbVqa8AgvFCKeTmptLmmEywhHta0xwTKVXzM6foFPtDFCYCv0ShWbu74kCx1KO40B3xlgN5WJtav5X6+cqvPQKlmS5ogmZLwpzjlSKplmgAROUKD7WgIlg+lZEhlhgonRiNR2CvfjlZXBazaumfXdeb7fKNKpwDCfQABsuoA230AEHCBTwDK/wZjwZL8a78TFvrRjlzCH8kfH5A732lNo=</latexit><latexit sha1_base64="y+p644vlJ2PJWzZdj/tLHiaTFY0=">AAAB/XicbZDLSsNAFIZP6q3WW1RcuRksQt2UpAjqrqALlxWMLTQhTKaTdOjkwsxEKKHgq7hxoeLW93Dn2zhts9DWHwY+/nMO58wfZJxJZVnfRmVldW19o7pZ29re2d0z9w8eZJoLQh2S8lT0AiwpZwl1FFOc9jJBcRxw2g1G19N695EKydLkXo0z6sU4SljICFba8s2jhntDucL+0I2iEvmZb9atpjUTWga7hDqU6vjmlztISR7TRBGOpezbVqa8AgvFCKeTmptLmmEywhHta0xwTKVXzM6foFPtDFCYCv0ShWbu74kCx1KO40B3xlgN5WJtav5X6+cqvPQKlmS5ogmZLwpzjlSKplmgAROUKD7WgIlg+lZEhlhgonRiNR2CvfjlZXBazaumfXdeb7fKNKpwDCfQABsuoA230AEHCBTwDK/wZjwZL8a78TFvrRjlzCH8kfH5A732lNo=</latexit>

• Use freedom to unbalance legs  
in BS equation 
q+ = q + ⌘P

q� = q � (1� ⌘)P
<latexit sha1_base64="+TnDeX5dGQkgz5hh+iQADLmXD1k=">AAACE3icbVDLSgMxFM34rOOr6tJNsCiV0jJTBHUhFNy4rODYQmcomfS2Dc1kpklGKKUf4cZfceNCxa0bd/6N6WOhrQcCh3PO5eaeMOFMacf5tpaWV1bX1jMb9ubW9s5udm//XsWppODRmMeyHhIFnAnwNNMc6okEEoUcamHveuzXHkAqFos7PUggiEhHsDajRBupmS30m4WTq37BB01w1RexSKMQJPZ9u98sGqeYd4tj8xRXm9mcU3ImwIvEnZEcmsHkv/xWTNMIhKacKNVwnUQHQyI1oxxGtp8qSAjtkQ40DBUkAhUMJ0eN8LFRWrgdS/OExhP198SQREoNotAkI6K7at4bi/95jVS3L4IhE0mqQdDponbKsY7xuCHcYhKo5gNDCJXM/BXTLpGEatOjbUpw509eJF65dFlyb89ylfKsjQw6REcoj1x0jiroBlWRhyh6RM/oFb1ZT9aL9W59TKNL1mzmAP2B9fkDeeybdA==</latexit><latexit sha1_base64="+TnDeX5dGQkgz5hh+iQADLmXD1k=">AAACE3icbVDLSgMxFM34rOOr6tJNsCiV0jJTBHUhFNy4rODYQmcomfS2Dc1kpklGKKUf4cZfceNCxa0bd/6N6WOhrQcCh3PO5eaeMOFMacf5tpaWV1bX1jMb9ubW9s5udm//XsWppODRmMeyHhIFnAnwNNMc6okEEoUcamHveuzXHkAqFos7PUggiEhHsDajRBupmS30m4WTq37BB01w1RexSKMQJPZ9u98sGqeYd4tj8xRXm9mcU3ImwIvEnZEcmsHkv/xWTNMIhKacKNVwnUQHQyI1oxxGtp8qSAjtkQ40DBUkAhUMJ0eN8LFRWrgdS/OExhP198SQREoNotAkI6K7at4bi/95jVS3L4IhE0mqQdDponbKsY7xuCHcYhKo5gNDCJXM/BXTLpGEatOjbUpw509eJF65dFlyb89ylfKsjQw6REcoj1x0jiroBlWRhyh6RM/oFb1ZT9aL9W59TKNL1mzmAP2B9fkDeeybdA==</latexit><latexit sha1_base64="+TnDeX5dGQkgz5hh+iQADLmXD1k=">AAACE3icbVDLSgMxFM34rOOr6tJNsCiV0jJTBHUhFNy4rODYQmcomfS2Dc1kpklGKKUf4cZfceNCxa0bd/6N6WOhrQcCh3PO5eaeMOFMacf5tpaWV1bX1jMb9ubW9s5udm//XsWppODRmMeyHhIFnAnwNNMc6okEEoUcamHveuzXHkAqFos7PUggiEhHsDajRBupmS30m4WTq37BB01w1RexSKMQJPZ9u98sGqeYd4tj8xRXm9mcU3ImwIvEnZEcmsHkv/xWTNMIhKacKNVwnUQHQyI1oxxGtp8qSAjtkQ40DBUkAhUMJ0eN8LFRWrgdS/OExhP198SQREoNotAkI6K7at4bi/95jVS3L4IhE0mqQdDponbKsY7xuCHcYhKo5gNDCJXM/BXTLpGEatOjbUpw509eJF65dFlyb89ylfKsjQw6REcoj1x0jiroBlWRhyh6RM/oFb1ZT9aL9W59TKNL1mzmAP2B9fkDeeybdA==</latexit><latexit sha1_base64="+TnDeX5dGQkgz5hh+iQADLmXD1k=">AAACE3icbVDLSgMxFM34rOOr6tJNsCiV0jJTBHUhFNy4rODYQmcomfS2Dc1kpklGKKUf4cZfceNCxa0bd/6N6WOhrQcCh3PO5eaeMOFMacf5tpaWV1bX1jMb9ubW9s5udm//XsWppODRmMeyHhIFnAnwNNMc6okEEoUcamHveuzXHkAqFos7PUggiEhHsDajRBupmS30m4WTq37BB01w1RexSKMQJPZ9u98sGqeYd4tj8xRXm9mcU3ImwIvEnZEcmsHkv/xWTNMIhKacKNVwnUQHQyI1oxxGtp8qSAjtkQ40DBUkAhUMJ0eN8LFRWrgdS/OExhP198SQREoNotAkI6K7at4bi/95jVS3L4IhE0mqQdDponbKsY7xuCHcYhKo5gNDCJXM/BXTLpGEatOjbUpw509eJF65dFlyb89ylfKsjQw6REcoj1x0jiroBlWRhyh6RM/oFb1ZT9aL9W59TKNL1mzmAP2B9fkDeeybdA==</latexit>

⌘ 2 [�h/M, 1��l/M ]
<latexit sha1_base64="QCLE6AwVMHgoyEY0OLT84Z6GXcc=">AAACCHicbVA9SwNBEN3zM8avqKXNYhAsNLkLgtoFtLAJRDAmkDvC3maSLO7tHbtzQghpbfwrNhYqtv4EO/+Nm+QKvx4MvH1vhp15YSKFQdf9dObmFxaXlnMr+dW19Y3Nwtb2jYlTzaHBYxnrVsgMSKGggQIltBINLAolNMPb84nfvANtRKyucZhAELG+Ej3BGVqpU6A+IPOFavsXIJF1BuXaoXeUPWS5FnQKRbfkTkH/Ei8jRZKh3il8+N2YpxEo5JIZ0/bcBIMR0yi4hHHeTw0kjN+yPrQtVSwCE4yml4zpvlW6tBdrWwrpVP0+MWKRMcMotJ0Rw4H57U3E/7x2ir3TYCRUkiIoPvuol0qKMZ3EQrtCA0c5tIRxLeyulA+YZhxteHkbgvf75L+kUSmdlbyr42K1kqWRI7tkjxwQj5yQKrkkddIgnNyTR/JMXpwH58l5dd5mrXNONrNDfsB5/wIWVpjQ</latexit><latexit sha1_base64="QCLE6AwVMHgoyEY0OLT84Z6GXcc=">AAACCHicbVA9SwNBEN3zM8avqKXNYhAsNLkLgtoFtLAJRDAmkDvC3maSLO7tHbtzQghpbfwrNhYqtv4EO/+Nm+QKvx4MvH1vhp15YSKFQdf9dObmFxaXlnMr+dW19Y3Nwtb2jYlTzaHBYxnrVsgMSKGggQIltBINLAolNMPb84nfvANtRKyucZhAELG+Ej3BGVqpU6A+IPOFavsXIJF1BuXaoXeUPWS5FnQKRbfkTkH/Ei8jRZKh3il8+N2YpxEo5JIZ0/bcBIMR0yi4hHHeTw0kjN+yPrQtVSwCE4yml4zpvlW6tBdrWwrpVP0+MWKRMcMotJ0Rw4H57U3E/7x2ir3TYCRUkiIoPvuol0qKMZ3EQrtCA0c5tIRxLeyulA+YZhxteHkbgvf75L+kUSmdlbyr42K1kqWRI7tkjxwQj5yQKrkkddIgnNyTR/JMXpwH58l5dd5mrXNONrNDfsB5/wIWVpjQ</latexit><latexit sha1_base64="QCLE6AwVMHgoyEY0OLT84Z6GXcc=">AAACCHicbVA9SwNBEN3zM8avqKXNYhAsNLkLgtoFtLAJRDAmkDvC3maSLO7tHbtzQghpbfwrNhYqtv4EO/+Nm+QKvx4MvH1vhp15YSKFQdf9dObmFxaXlnMr+dW19Y3Nwtb2jYlTzaHBYxnrVsgMSKGggQIltBINLAolNMPb84nfvANtRKyucZhAELG+Ej3BGVqpU6A+IPOFavsXIJF1BuXaoXeUPWS5FnQKRbfkTkH/Ei8jRZKh3il8+N2YpxEo5JIZ0/bcBIMR0yi4hHHeTw0kjN+yPrQtVSwCE4yml4zpvlW6tBdrWwrpVP0+MWKRMcMotJ0Rw4H57U3E/7x2ir3TYCRUkiIoPvuol0qKMZ3EQrtCA0c5tIRxLeyulA+YZhxteHkbgvf75L+kUSmdlbyr42K1kqWRI7tkjxwQj5yQKrkkddIgnNyTR/JMXpwH58l5dd5mrXNONrNDfsB5/wIWVpjQ</latexit><latexit sha1_base64="QCLE6AwVMHgoyEY0OLT84Z6GXcc=">AAACCHicbVA9SwNBEN3zM8avqKXNYhAsNLkLgtoFtLAJRDAmkDvC3maSLO7tHbtzQghpbfwrNhYqtv4EO/+Nm+QKvx4MvH1vhp15YSKFQdf9dObmFxaXlnMr+dW19Y3Nwtb2jYlTzaHBYxnrVsgMSKGggQIltBINLAolNMPb84nfvANtRKyucZhAELG+Ej3BGVqpU6A+IPOFavsXIJF1BuXaoXeUPWS5FnQKRbfkTkH/Ei8jRZKh3il8+N2YpxEo5JIZ0/bcBIMR0yi4hHHeTw0kjN+yPrQtVSwCE4yml4zpvlW6tBdrWwrpVP0+MWKRMcMotJ0Rw4H57U3E/7x2ir3TYCRUkiIoPvuol0qKMZ3EQrtCA0c5tIRxLeyulA+YZhxteHkbgvf75L+kUSmdlbyr42K1kqWRI7tkjxwQj5yQKrkkddIgnNyTR/JMXpwH58l5dd5mrXNONrNDfsB5/wIWVpjQ</latexit>

• Still, if gap is too big 
no BS solution exists anyway
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• Fix interaction parameters 
to heavy sector values:  & = 0.6; ! = 0.8

<latexit sha1_base64="ulwmopBVs0hOz3ma3XfmUcnobCc=">AAACA3icbVDLSsNAFJ3UV62vqMtuBovgKiQiWhGh4MZlBWMLTSiT6SQdOpOEmUmhhC7c+CtuXKi49Sfc+TdO2iy09cCFM+fcy9x7gpRRqWz726isrK6tb1Q3a1vbO7t75v7Bg0wygYmLE5aIboAkYTQmrqKKkW4qCOIBI51gdFP4nTERkibxvZqkxOcoimlIMVJa6pt1b4y0G3F0bVvnV9CDXsJJVLyafbNhW/YMcJk4JWmAEu2++eUNEpxxEivMkJQ9x06VnyOhKGZkWvMySVKERygiPU1jxIn089kRU3islQEME6ErVnCm/p7IEZdywgPdyZEaykWvEP/zepkKm35O4zRTJMbzj8KMQZXAIhE4oIJgxSaaICyo3hXiIRIIK51bTYfgLJ68TNxT69Jy7s4arWaZRhXUwRE4AQ64AC1wC9rABRg8gmfwCt6MJ+PFeDc+5q0Vo5w5BH9gfP4AS3+WGQ==</latexit><latexit sha1_base64="ulwmopBVs0hOz3ma3XfmUcnobCc=">AAACA3icbVDLSsNAFJ3UV62vqMtuBovgKiQiWhGh4MZlBWMLTSiT6SQdOpOEmUmhhC7c+CtuXKi49Sfc+TdO2iy09cCFM+fcy9x7gpRRqWz726isrK6tb1Q3a1vbO7t75v7Bg0wygYmLE5aIboAkYTQmrqKKkW4qCOIBI51gdFP4nTERkibxvZqkxOcoimlIMVJa6pt1b4y0G3F0bVvnV9CDXsJJVLyafbNhW/YMcJk4JWmAEu2++eUNEpxxEivMkJQ9x06VnyOhKGZkWvMySVKERygiPU1jxIn089kRU3islQEME6ErVnCm/p7IEZdywgPdyZEaykWvEP/zepkKm35O4zRTJMbzj8KMQZXAIhE4oIJgxSaaICyo3hXiIRIIK51bTYfgLJ68TNxT69Jy7s4arWaZRhXUwRE4AQ64AC1wC9rABRg8gmfwCt6MJ+PFeDc+5q0Vo5w5BH9gfP4AS3+WGQ==</latexit><latexit sha1_base64="ulwmopBVs0hOz3ma3XfmUcnobCc=">AAACA3icbVDLSsNAFJ3UV62vqMtuBovgKiQiWhGh4MZlBWMLTSiT6SQdOpOEmUmhhC7c+CtuXKi49Sfc+TdO2iy09cCFM+fcy9x7gpRRqWz726isrK6tb1Q3a1vbO7t75v7Bg0wygYmLE5aIboAkYTQmrqKKkW4qCOIBI51gdFP4nTERkibxvZqkxOcoimlIMVJa6pt1b4y0G3F0bVvnV9CDXsJJVLyafbNhW/YMcJk4JWmAEu2++eUNEpxxEivMkJQ9x06VnyOhKGZkWvMySVKERygiPU1jxIn089kRU3islQEME6ErVnCm/p7IEZdywgPdyZEaykWvEP/zepkKm35O4zRTJMbzj8KMQZXAIhE4oIJgxSaaICyo3hXiIRIIK51bTYfgLJ68TNxT69Jy7s4arWaZRhXUwRE4AQ64AC1wC9rABRg8gmfwCt6MJ+PFeDc+5q0Vo5w5BH9gfP4AS3+WGQ==</latexit><latexit sha1_base64="ulwmopBVs0hOz3ma3XfmUcnobCc=">AAACA3icbVDLSsNAFJ3UV62vqMtuBovgKiQiWhGh4MZlBWMLTSiT6SQdOpOEmUmhhC7c+CtuXKi49Sfc+TdO2iy09cCFM+fcy9x7gpRRqWz726isrK6tb1Q3a1vbO7t75v7Bg0wygYmLE5aIboAkYTQmrqKKkW4qCOIBI51gdFP4nTERkibxvZqkxOcoimlIMVJa6pt1b4y0G3F0bVvnV9CDXsJJVLyafbNhW/YMcJk4JWmAEu2++eUNEpxxEivMkJQ9x06VnyOhKGZkWvMySVKERygiPU1jxIn089kRU3islQEME6ErVnCm/p7IEZdywgPdyZEaykWvEP/zepkKm35O4zRTJMbzj8KMQZXAIhE4oIJgxSaaICyo3hXiIRIIK51bTYfgLJ68TNxT69Jy7s4arWaZRhXUwRE4AQ64AC1wC9rABRg8gmfwCt6MJ+PFeDc+5q0Vo5w5BH9gfP4AS3+WGQ==</latexit>

• Choose current masses
for heavy quarks (in GeV): mc = 1.25, mb = 4.35

<latexit sha1_base64="1c4hzGXn0oKu7DjMpVemD2QUyO4=">AAAB+3icbVBNS8NAEN34WetXtEcvi0XwICGpLdZDoeDFYwVjC20Im+2mXbqbhN2NEEL9K148qHj1j3jz37htc9DWBwOP92aYmRckjEpl29/G2vrG5tZ2aae8u7d/cGgeHT/IOBWYuDhmsegFSBJGI+IqqhjpJYIgHjDSDSY3M7/7SISkcXSvsoR4HI0iGlKMlJZ8s8J93HKsWuNiALkftOrWZcM3q7ZlzwFXiVOQKijQ8c2vwTDGKSeRwgxJ2XfsRHk5EopiRqblQSpJgvAEjUhf0whxIr18fvwUnmllCMNY6IoUnKu/J3LEpcx4oDs5UmO57M3E/7x+qsKml9MoSRWJ8GJRmDKoYjhLAg6pIFixTBOEBdW3QjxGAmGl8yrrEJzll1eJW7OuLeeuXm03izRK4AScgnPggCvQBregA1yAQQaewSt4M56MF+Pd+Fi0rhnFTAX8gfH5A4RDkkI=</latexit><latexit sha1_base64="1c4hzGXn0oKu7DjMpVemD2QUyO4=">AAAB+3icbVBNS8NAEN34WetXtEcvi0XwICGpLdZDoeDFYwVjC20Im+2mXbqbhN2NEEL9K148qHj1j3jz37htc9DWBwOP92aYmRckjEpl29/G2vrG5tZ2aae8u7d/cGgeHT/IOBWYuDhmsegFSBJGI+IqqhjpJYIgHjDSDSY3M7/7SISkcXSvsoR4HI0iGlKMlJZ8s8J93HKsWuNiALkftOrWZcM3q7ZlzwFXiVOQKijQ8c2vwTDGKSeRwgxJ2XfsRHk5EopiRqblQSpJgvAEjUhf0whxIr18fvwUnmllCMNY6IoUnKu/J3LEpcx4oDs5UmO57M3E/7x+qsKml9MoSRWJ8GJRmDKoYjhLAg6pIFixTBOEBdW3QjxGAmGl8yrrEJzll1eJW7OuLeeuXm03izRK4AScgnPggCvQBregA1yAQQaewSt4M56MF+Pd+Fi0rhnFTAX8gfH5A4RDkkI=</latexit><latexit sha1_base64="1c4hzGXn0oKu7DjMpVemD2QUyO4=">AAAB+3icbVBNS8NAEN34WetXtEcvi0XwICGpLdZDoeDFYwVjC20Im+2mXbqbhN2NEEL9K148qHj1j3jz37htc9DWBwOP92aYmRckjEpl29/G2vrG5tZ2aae8u7d/cGgeHT/IOBWYuDhmsegFSBJGI+IqqhjpJYIgHjDSDSY3M7/7SISkcXSvsoR4HI0iGlKMlJZ8s8J93HKsWuNiALkftOrWZcM3q7ZlzwFXiVOQKijQ8c2vwTDGKSeRwgxJ2XfsRHk5EopiRqblQSpJgvAEjUhf0whxIr18fvwUnmllCMNY6IoUnKu/J3LEpcx4oDs5UmO57M3E/7x+qsKml9MoSRWJ8GJRmDKoYjhLAg6pIFixTBOEBdW3QjxGAmGl8yrrEJzll1eJW7OuLeeuXm03izRK4AScgnPggCvQBregA1yAQQaewSt4M56MF+Pd+Fi0rhnFTAX8gfH5A4RDkkI=</latexit><latexit sha1_base64="1c4hzGXn0oKu7DjMpVemD2QUyO4=">AAAB+3icbVBNS8NAEN34WetXtEcvi0XwICGpLdZDoeDFYwVjC20Im+2mXbqbhN2NEEL9K148qHj1j3jz37htc9DWBwOP92aYmRckjEpl29/G2vrG5tZ2aae8u7d/cGgeHT/IOBWYuDhmsegFSBJGI+IqqhjpJYIgHjDSDSY3M7/7SISkcXSvsoR4HI0iGlKMlJZ8s8J93HKsWuNiALkftOrWZcM3q7ZlzwFXiVOQKijQ8c2vwTDGKSeRwgxJ2XfsRHk5EopiRqblQSpJgvAEjUhf0whxIr18fvwUnmllCMNY6IoUnKu/J3LEpcx4oDs5UmO57M3E/7x+qsKml9MoSRWJ8GJRmDKoYjhLAg6pIFixTBOEBdW3QjxGAmGl8yrrEJzll1eJW7OuLeeuXm03izRK4AScgnPggCvQBregA1yAQQaewSt4M56MF+Pd+Fi0rhnFTAX8gfH5A4RDkkI=</latexit>

• Evaluate properties of    mesons⌘
<latexit sha1_base64="FTP2GdgppQu8eLxcVwF0iEoSFBQ=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsN4KXjxWMFpoQ9lsJ+3S3STsboQS+he8eFDx6i/y5r9x0+agrQ8GHu/NMDMvTAXXxnW/ncra+sbmVnW7trO7t39QPzx60EmmGPosEYnqhlSj4DH6hhuB3VQhlaHAx3ByU/iPT6g0T+J7M00xkHQU84gzagqpj4YO6g236c5BVolXkgaU6AzqX/1hwjKJsWGCat3z3NQEOVWGM4GzWj/TmFI2oSPsWRpTiTrI57fOyJlVhiRKlK3YkLn6eyKnUuupDG2npGasl71C/M/rZSZqBTmP08xgzBaLokwQk5DicTLkCpkRU0soU9zeStiYKsqMjadmQ/CWX14l/kXzuundXTbarTKNKpzAKZyDB1fQhlvogA8MxvAMr/DmSOfFeXc+Fq0Vp5w5hj9wPn8AcxaOAg==</latexit><latexit sha1_base64="FTP2GdgppQu8eLxcVwF0iEoSFBQ=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsN4KXjxWMFpoQ9lsJ+3S3STsboQS+he8eFDx6i/y5r9x0+agrQ8GHu/NMDMvTAXXxnW/ncra+sbmVnW7trO7t39QPzx60EmmGPosEYnqhlSj4DH6hhuB3VQhlaHAx3ByU/iPT6g0T+J7M00xkHQU84gzagqpj4YO6g236c5BVolXkgaU6AzqX/1hwjKJsWGCat3z3NQEOVWGM4GzWj/TmFI2oSPsWRpTiTrI57fOyJlVhiRKlK3YkLn6eyKnUuupDG2npGasl71C/M/rZSZqBTmP08xgzBaLokwQk5DicTLkCpkRU0soU9zeStiYKsqMjadmQ/CWX14l/kXzuundXTbarTKNKpzAKZyDB1fQhlvogA8MxvAMr/DmSOfFeXc+Fq0Vp5w5hj9wPn8AcxaOAg==</latexit><latexit sha1_base64="FTP2GdgppQu8eLxcVwF0iEoSFBQ=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsN4KXjxWMFpoQ9lsJ+3S3STsboQS+he8eFDx6i/y5r9x0+agrQ8GHu/NMDMvTAXXxnW/ncra+sbmVnW7trO7t39QPzx60EmmGPosEYnqhlSj4DH6hhuB3VQhlaHAx3ByU/iPT6g0T+J7M00xkHQU84gzagqpj4YO6g236c5BVolXkgaU6AzqX/1hwjKJsWGCat3z3NQEOVWGM4GzWj/TmFI2oSPsWRpTiTrI57fOyJlVhiRKlK3YkLn6eyKnUuupDG2npGasl71C/M/rZSZqBTmP08xgzBaLokwQk5DicTLkCpkRU0soU9zeStiYKsqMjadmQ/CWX14l/kXzuundXTbarTKNKpzAKZyDB1fQhlvogA8MxvAMr/DmSOfFeXc+Fq0Vp5w5hj9wPn8AcxaOAg==</latexit><latexit sha1_base64="FTP2GdgppQu8eLxcVwF0iEoSFBQ=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsN4KXjxWMFpoQ9lsJ+3S3STsboQS+he8eFDx6i/y5r9x0+agrQ8GHu/NMDMvTAXXxnW/ncra+sbmVnW7trO7t39QPzx60EmmGPosEYnqhlSj4DH6hhuB3VQhlaHAx3ByU/iPT6g0T+J7M00xkHQU84gzagqpj4YO6g236c5BVolXkgaU6AzqX/1hwjKJsWGCat3z3NQEOVWGM4GzWj/TmFI2oSPsWRpTiTrI57fOyJlVhiRKlK3YkLn6eyKnUuupDG2npGasl71C/M/rZSZqBTmP08xgzBaLokwQk5DicTLkCpkRU0soU9zeStiYKsqMjadmQ/CWX14l/kXzuundXTbarTKNKpzAKZyDB1fQhlvogA8MxvAMr/DmSOfFeXc+Fq0Vp5w5hj9wPn8AcxaOAg==</latexit>

This work Exp. lQCD

mi fi mi fi mi fi
⌘c 2.98 0.272 2.98 0.238 2.98 0.279

⌘b 9.38 0.501 9.39 / 9.39 0.472

Table 1: Masses and decay constants of the heavy pseudscalar mesons ⌘c and

⌘b obtained in this work compared with the available experimental and lattice

determination. All dimensioned quantities are in GeV units.

<latexit sha1_base64="3MP7SSSe0UEbE2F1I5uGpIsqHyk="></latexit><latexit sha1_base64="3MP7SSSe0UEbE2F1I5uGpIsqHyk="></latexit><latexit sha1_base64="3MP7SSSe0UEbE2F1I5uGpIsqHyk="></latexit><latexit sha1_base64="3MP7SSSe0UEbE2F1I5uGpIsqHyk="></latexit>
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<latexit sha1_base64="bpv3JDUC1+8Pu52HyfXY5SVx7G4=">AAAB53icbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoN4KXjy2YGyhDWWznbRrN5uwuxFL6S/w4kHFq3/Jm//GbZuDtj4YeLw3w8y8MBVcG9f9dgpr6xubW8Xt0s7u3v5B+fDoXieZYuizRCSqHVKNgkv0DTcC26lCGocCW+HoZua3HlFpnsg7M04xiOlA8ogzaqzUfOqVK27VnYOsEi8nFcjR6JW/uv2EZTFKwwTVuuO5qQkmVBnOBE5L3UxjStmIDrBjqaQx6mAyP3RKzqzSJ1GibElD5urviQmNtR7Hoe2MqRnqZW8m/ud1MhNdBRMu08ygZItFUSaIScjsa9LnCpkRY0soU9zeStiQKsqMzaZkQ/CWX14lfq16XfWaF5V6LU+jCCdwCufgwSXU4RYa4AMDhGd4hTfnwXlx3p2PRWvByWeO4Q+czx9Pz4zA</latexit><latexit sha1_base64="bpv3JDUC1+8Pu52HyfXY5SVx7G4=">AAAB53icbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoN4KXjy2YGyhDWWznbRrN5uwuxFL6S/w4kHFq3/Jm//GbZuDtj4YeLw3w8y8MBVcG9f9dgpr6xubW8Xt0s7u3v5B+fDoXieZYuizRCSqHVKNgkv0DTcC26lCGocCW+HoZua3HlFpnsg7M04xiOlA8ogzaqzUfOqVK27VnYOsEi8nFcjR6JW/uv2EZTFKwwTVuuO5qQkmVBnOBE5L3UxjStmIDrBjqaQx6mAyP3RKzqzSJ1GibElD5urviQmNtR7Hoe2MqRnqZW8m/ud1MhNdBRMu08ygZItFUSaIScjsa9LnCpkRY0soU9zeStiQKsqMzaZkQ/CWX14lfq16XfWaF5V6LU+jCCdwCufgwSXU4RYa4AMDhGd4hTfnwXlx3p2PRWvByWeO4Q+czx9Pz4zA</latexit><latexit sha1_base64="bpv3JDUC1+8Pu52HyfXY5SVx7G4=">AAAB53icbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoN4KXjy2YGyhDWWznbRrN5uwuxFL6S/w4kHFq3/Jm//GbZuDtj4YeLw3w8y8MBVcG9f9dgpr6xubW8Xt0s7u3v5B+fDoXieZYuizRCSqHVKNgkv0DTcC26lCGocCW+HoZua3HlFpnsg7M04xiOlA8ogzaqzUfOqVK27VnYOsEi8nFcjR6JW/uv2EZTFKwwTVuuO5qQkmVBnOBE5L3UxjStmIDrBjqaQx6mAyP3RKzqzSJ1GibElD5urviQmNtR7Hoe2MqRnqZW8m/ud1MhNdBRMu08ygZItFUSaIScjsa9LnCpkRY0soU9zeStiQKsqMzaZkQ/CWX14lfq16XfWaF5V6LU+jCCdwCufgwSXU4RYa4AMDhGd4hTfnwXlx3p2PRWvByWeO4Q+czx9Pz4zA</latexit><latexit sha1_base64="bpv3JDUC1+8Pu52HyfXY5SVx7G4=">AAAB53icbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoN4KXjy2YGyhDWWznbRrN5uwuxFL6S/w4kHFq3/Jm//GbZuDtj4YeLw3w8y8MBVcG9f9dgpr6xubW8Xt0s7u3v5B+fDoXieZYuizRCSqHVKNgkv0DTcC26lCGocCW+HoZua3HlFpnsg7M04xiOlA8ogzaqzUfOqVK27VnYOsEi8nFcjR6JW/uv2EZTFKwwTVuuO5qQkmVBnOBE5L3UxjStmIDrBjqaQx6mAyP3RKzqzSJ1GibElD5urviQmNtR7Hoe2MqRnqZW8m/ud1MhNdBRMu08ygZItFUSaIScjsa9LnCpkRY0soU9zeStiQKsqMzaZkQ/CWX14lfq16XfWaF5V6LU+jCCdwCufgwSXU4RYa4AMDhGd4hTfnwXlx3p2PRWvByWeO4Q+czx9Pz4zA</latexit>

↵c = 2.976(332)
<latexit sha1_base64="pXERZ8E1rWRRvurhOC6klELH6Yk=">AAAB+3icbVBNS8NAEN3Ur1q/oj16CRahXkrSitWDUPDisYKxhTaEyXbbLt1swu5GCKH+FS8eVLz6R7z5b9y2OWjrg4HHezPMzAtiRqWy7W+jsLa+sblV3C7t7O7tH5iHRw8ySgQmLo5YJLoBSMIoJ66iipFuLAiEASOdYHIz8zuPREga8XuVxsQLYcTpkGJQWvLNch9YPAYfX9drV82LaqNRP/PNil2z57BWiZOTCsrR9s2v/iDCSUi4wgyk7Dl2rLwMhKKYkWmpn0gSA57AiPQ05RAS6WXz46fWqVYG1jASuriy5urviQxCKdMw0J0hqLFc9mbif14vUcNLL6M8ThTheLFomDBLRdYsCWtABcGKpZoAFlTfauExCMBK51XSITjLL68SV6dWc+7OK616nkYRHaMTVEUOaqIWukVt5CKMUvSMXtGb8WS8GO/Gx6K1YOQzZfQHxucP7P6SfQ==</latexit><latexit sha1_base64="pXERZ8E1rWRRvurhOC6klELH6Yk=">AAAB+3icbVBNS8NAEN3Ur1q/oj16CRahXkrSitWDUPDisYKxhTaEyXbbLt1swu5GCKH+FS8eVLz6R7z5b9y2OWjrg4HHezPMzAtiRqWy7W+jsLa+sblV3C7t7O7tH5iHRw8ySgQmLo5YJLoBSMIoJ66iipFuLAiEASOdYHIz8zuPREga8XuVxsQLYcTpkGJQWvLNch9YPAYfX9drV82LaqNRP/PNil2z57BWiZOTCsrR9s2v/iDCSUi4wgyk7Dl2rLwMhKKYkWmpn0gSA57AiPQ05RAS6WXz46fWqVYG1jASuriy5urviQxCKdMw0J0hqLFc9mbif14vUcNLL6M8ThTheLFomDBLRdYsCWtABcGKpZoAFlTfauExCMBK51XSITjLL68SV6dWc+7OK616nkYRHaMTVEUOaqIWukVt5CKMUvSMXtGb8WS8GO/Gx6K1YOQzZfQHxucP7P6SfQ==</latexit><latexit sha1_base64="pXERZ8E1rWRRvurhOC6klELH6Yk=">AAAB+3icbVBNS8NAEN3Ur1q/oj16CRahXkrSitWDUPDisYKxhTaEyXbbLt1swu5GCKH+FS8eVLz6R7z5b9y2OWjrg4HHezPMzAtiRqWy7W+jsLa+sblV3C7t7O7tH5iHRw8ySgQmLo5YJLoBSMIoJ66iipFuLAiEASOdYHIz8zuPREga8XuVxsQLYcTpkGJQWvLNch9YPAYfX9drV82LaqNRP/PNil2z57BWiZOTCsrR9s2v/iDCSUi4wgyk7Dl2rLwMhKKYkWmpn0gSA57AiPQ05RAS6WXz46fWqVYG1jASuriy5urviQxCKdMw0J0hqLFc9mbif14vUcNLL6M8ThTheLFomDBLRdYsCWtABcGKpZoAFlTfauExCMBK51XSITjLL68SV6dWc+7OK616nkYRHaMTVEUOaqIWukVt5CKMUvSMXtGb8WS8GO/Gx6K1YOQzZfQHxucP7P6SfQ==</latexit><latexit sha1_base64="pXERZ8E1rWRRvurhOC6klELH6Yk=">AAAB+3icbVBNS8NAEN3Ur1q/oj16CRahXkrSitWDUPDisYKxhTaEyXbbLt1swu5GCKH+FS8eVLz6R7z5b9y2OWjrg4HHezPMzAtiRqWy7W+jsLa+sblV3C7t7O7tH5iHRw8ySgQmLo5YJLoBSMIoJ66iipFuLAiEASOdYHIz8zuPREga8XuVxsQLYcTpkGJQWvLNch9YPAYfX9drV82LaqNRP/PNil2z57BWiZOTCsrR9s2v/iDCSUi4wgyk7Dl2rLwMhKKYkWmpn0gSA57AiPQ05RAS6WXz46fWqVYG1jASuriy5urviQxCKdMw0J0hqLFc9mbif14vUcNLL6M8ThTheLFomDBLRdYsCWtABcGKpZoAFlTfauExCMBK51XSITjLL68SV6dWc+7OK616nkYRHaMTVEUOaqIWukVt5CKMUvSMXtGb8WS8GO/Gx6K1YOQzZfQHxucP7P6SfQ==</latexit>

↵b = 6.487(427)
<latexit sha1_base64="v422F27byTmFzwcuGcQ8Udpnd3E=">AAAB+3icbVBNS8NAEN3Ur1q/oj16WSxCvYSkFFsPQsGLxwrGFtoQNttNu3SzCbsbIYT6V7x4UPHqH/Hmv3Hb5qCtDwYe780wMy9IGJXKtr+N0sbm1vZOebeyt39weGQenzzIOBWYuDhmsegHSBJGOXEVVYz0E0FQFDDSC6Y3c7/3SISkMb9XWUK8CI05DSlGSku+WR0ilkyQH1xfWs12q95stC58s2Zb9gJwnTgFqYECXd/8Go5inEaEK8yQlAPHTpSXI6EoZmRWGaaSJAhP0ZgMNOUoItLLF8fP4LlWRjCMhS6u4EL9PZGjSMosCnRnhNRErnpz8T9vkKqw7eWUJ6kiHC8XhSmDKobzJOCICoIVyzRBWFB9K8QTJBBWOq+KDsFZfXmduA3rynLumrVOo0ijDE7BGagDB7RAB9yCLnABBhl4Bq/gzXgyXox342PZWjKKmSr4A+PzB/SUkoI=</latexit><latexit sha1_base64="v422F27byTmFzwcuGcQ8Udpnd3E=">AAAB+3icbVBNS8NAEN3Ur1q/oj16WSxCvYSkFFsPQsGLxwrGFtoQNttNu3SzCbsbIYT6V7x4UPHqH/Hmv3Hb5qCtDwYe780wMy9IGJXKtr+N0sbm1vZOebeyt39weGQenzzIOBWYuDhmsegHSBJGOXEVVYz0E0FQFDDSC6Y3c7/3SISkMb9XWUK8CI05DSlGSku+WR0ilkyQH1xfWs12q95stC58s2Zb9gJwnTgFqYECXd/8Go5inEaEK8yQlAPHTpSXI6EoZmRWGaaSJAhP0ZgMNOUoItLLF8fP4LlWRjCMhS6u4EL9PZGjSMosCnRnhNRErnpz8T9vkKqw7eWUJ6kiHC8XhSmDKobzJOCICoIVyzRBWFB9K8QTJBBWOq+KDsFZfXmduA3rynLumrVOo0ijDE7BGagDB7RAB9yCLnABBhl4Bq/gzXgyXox342PZWjKKmSr4A+PzB/SUkoI=</latexit><latexit sha1_base64="v422F27byTmFzwcuGcQ8Udpnd3E=">AAAB+3icbVBNS8NAEN3Ur1q/oj16WSxCvYSkFFsPQsGLxwrGFtoQNttNu3SzCbsbIYT6V7x4UPHqH/Hmv3Hb5qCtDwYe780wMy9IGJXKtr+N0sbm1vZOebeyt39weGQenzzIOBWYuDhmsegHSBJGOXEVVYz0E0FQFDDSC6Y3c7/3SISkMb9XWUK8CI05DSlGSku+WR0ilkyQH1xfWs12q95stC58s2Zb9gJwnTgFqYECXd/8Go5inEaEK8yQlAPHTpSXI6EoZmRWGaaSJAhP0ZgMNOUoItLLF8fP4LlWRjCMhS6u4EL9PZGjSMosCnRnhNRErnpz8T9vkKqw7eWUJ6kiHC8XhSmDKobzJOCICoIVyzRBWFB9K8QTJBBWOq+KDsFZfXmduA3rynLumrVOo0ijDE7BGagDB7RAB9yCLnABBhl4Bq/gzXgyXox342PZWjKKmSr4A+PzB/SUkoI=</latexit><latexit sha1_base64="v422F27byTmFzwcuGcQ8Udpnd3E=">AAAB+3icbVBNS8NAEN3Ur1q/oj16WSxCvYSkFFsPQsGLxwrGFtoQNttNu3SzCbsbIYT6V7x4UPHqH/Hmv3Hb5qCtDwYe780wMy9IGJXKtr+N0sbm1vZOebeyt39weGQenzzIOBWYuDhmsegHSBJGOXEVVYz0E0FQFDDSC6Y3c7/3SISkMb9XWUK8CI05DSlGSku+WR0ilkyQH1xfWs12q95stC58s2Zb9gJwnTgFqYECXd/8Go5inEaEK8yQlAPHTpSXI6EoZmRWGaaSJAhP0ZgMNOUoItLLF8fP4LlWRjCMhS6u4EL9PZGjSMosCnRnhNRErnpz8T9vkKqw7eWUJ6kiHC8XhSmDKobzJOCICoIVyzRBWFB9K8QTJBBWOq+KDsFZfXmduA3rynLumrVOo0ijDE7BGagDB7RAB9yCLnABBhl4Bq/gzXgyXox342PZWjKKmSr4A+PzB/SUkoI=</latexit>

• Construct an array of fictitious      pseudoscalar mesons  
down to the lowest       RL can accommodate 

hq̄
<latexit sha1_base64="frcFhhRSy1TA6Dw81qZmqUq7vtg=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsN4KXjxWMLbQhrLZTtqlm03c3Qgl9Ed48aDi1f/jzX/jts1BWx8MPN6bYWZemAqujet+O6W19Y3NrfJ2ZWd3b/+genj0oJNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8M/PbT6g0T+S9maQYxHQoecQZNVZqj3ohVeSxX625dXcOskq8gtSgQKtf/eoNEpbFKA0TVOuu56YmyKkynAmcVnqZxpSyMR1i11JJY9RBPj93Ss6sMiBRomxJQ+bq74mcxlpP4tB2xtSM9LI3E//zupmJGkHOZZoZlGyxKMoEMQmZ/U4GXCEzYmIJZYrbWwkbUUWZsQlVbAje8surxL+oX9e9u8tas1GkUYYTOIVz8OAKmnALLfCBwRie4RXenNR5cd6dj0VrySlmjuEPnM8fWGqPFA==</latexit><latexit sha1_base64="frcFhhRSy1TA6Dw81qZmqUq7vtg=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsN4KXjxWMLbQhrLZTtqlm03c3Qgl9Ed48aDi1f/jzX/jts1BWx8MPN6bYWZemAqujet+O6W19Y3NrfJ2ZWd3b/+genj0oJNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8M/PbT6g0T+S9maQYxHQoecQZNVZqj3ohVeSxX625dXcOskq8gtSgQKtf/eoNEpbFKA0TVOuu56YmyKkynAmcVnqZxpSyMR1i11JJY9RBPj93Ss6sMiBRomxJQ+bq74mcxlpP4tB2xtSM9LI3E//zupmJGkHOZZoZlGyxKMoEMQmZ/U4GXCEzYmIJZYrbWwkbUUWZsQlVbAje8surxL+oX9e9u8tas1GkUYYTOIVz8OAKmnALLfCBwRie4RXenNR5cd6dj0VrySlmjuEPnM8fWGqPFA==</latexit><latexit sha1_base64="frcFhhRSy1TA6Dw81qZmqUq7vtg=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsN4KXjxWMLbQhrLZTtqlm03c3Qgl9Ed48aDi1f/jzX/jts1BWx8MPN6bYWZemAqujet+O6W19Y3NrfJ2ZWd3b/+genj0oJNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8M/PbT6g0T+S9maQYxHQoecQZNVZqj3ohVeSxX625dXcOskq8gtSgQKtf/eoNEpbFKA0TVOuu56YmyKkynAmcVnqZxpSyMR1i11JJY9RBPj93Ss6sMiBRomxJQ+bq74mcxlpP4tB2xtSM9LI3E//zupmJGkHOZZoZlGyxKMoEMQmZ/U4GXCEzYmIJZYrbWwkbUUWZsQlVbAje8surxL+oX9e9u8tas1GkUYYTOIVz8OAKmnALLfCBwRie4RXenNR5cd6dj0VrySlmjuEPnM8fWGqPFA==</latexit><latexit sha1_base64="frcFhhRSy1TA6Dw81qZmqUq7vtg=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsN4KXjxWMLbQhrLZTtqlm03c3Qgl9Ed48aDi1f/jzX/jts1BWx8MPN6bYWZemAqujet+O6W19Y3NrfJ2ZWd3b/+genj0oJNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8M/PbT6g0T+S9maQYxHQoecQZNVZqj3ohVeSxX625dXcOskq8gtSgQKtf/eoNEpbFKA0TVOuu56YmyKkynAmcVnqZxpSyMR1i11JJY9RBPj93Ss6sMiBRomxJQ+bq74mcxlpP4tB2xtSM9LI3E//zupmJGkHOZZoZlGyxKMoEMQmZ/U4GXCEzYmIJZYrbWwkbUUWZsQlVbAje8surxL+oX9e9u8tas1GkUYYTOIVz8OAKmnALLfCBwRie4RXenNR5cd6dj0VrySlmjuEPnM8fWGqPFA==</latexit>

mq
<latexit sha1_base64="d4or3/fCL4F1nxy83nuBa0AadKI=">AAAB6XicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKYL0VvHis6GqhXUo2zbahSXZNskJZ+hO8eFDx6j/y5r8xbfegrQ8GHu/NMDMvSgU31vO+UWlldW19o7xZ2dre2d2r7h/cmyTTlAU0EYluR8QwwRULLLeCtVPNiIwEe4hGV1P/4YlpwxN1Z8cpCyUZKB5zSqyTbmXvsVeteXVvBrxM/ILUoECrV/3q9hOaSaYsFcSYju+lNsyJtpwKNql0M8NSQkdkwDqOKiKZCfPZqRN84pQ+jhPtSlk8U39P5EQaM5aR65TEDs2iNxX/8zqZjRthzlWaWabofFGcCWwTPP0b97lm1IqxI4Rq7m7FdEg0odalU3Eh+IsvL5PgrH5Z92/Oa81GkUYZjuAYTsGHC2jCNbQgAAoDeIZXeEMCvaB39DFvLaFi5hD+AH3+AMZ8jZ8=</latexit><latexit sha1_base64="d4or3/fCL4F1nxy83nuBa0AadKI=">AAAB6XicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKYL0VvHis6GqhXUo2zbahSXZNskJZ+hO8eFDx6j/y5r8xbfegrQ8GHu/NMDMvSgU31vO+UWlldW19o7xZ2dre2d2r7h/cmyTTlAU0EYluR8QwwRULLLeCtVPNiIwEe4hGV1P/4YlpwxN1Z8cpCyUZKB5zSqyTbmXvsVeteXVvBrxM/ILUoECrV/3q9hOaSaYsFcSYju+lNsyJtpwKNql0M8NSQkdkwDqOKiKZCfPZqRN84pQ+jhPtSlk8U39P5EQaM5aR65TEDs2iNxX/8zqZjRthzlWaWabofFGcCWwTPP0b97lm1IqxI4Rq7m7FdEg0odalU3Eh+IsvL5PgrH5Z92/Oa81GkUYZjuAYTsGHC2jCNbQgAAoDeIZXeEMCvaB39DFvLaFi5hD+AH3+AMZ8jZ8=</latexit><latexit sha1_base64="d4or3/fCL4F1nxy83nuBa0AadKI=">AAAB6XicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKYL0VvHis6GqhXUo2zbahSXZNskJZ+hO8eFDx6j/y5r8xbfegrQ8GHu/NMDMvSgU31vO+UWlldW19o7xZ2dre2d2r7h/cmyTTlAU0EYluR8QwwRULLLeCtVPNiIwEe4hGV1P/4YlpwxN1Z8cpCyUZKB5zSqyTbmXvsVeteXVvBrxM/ILUoECrV/3q9hOaSaYsFcSYju+lNsyJtpwKNql0M8NSQkdkwDqOKiKZCfPZqRN84pQ+jhPtSlk8U39P5EQaM5aR65TEDs2iNxX/8zqZjRthzlWaWabofFGcCWwTPP0b97lm1IqxI4Rq7m7FdEg0odalU3Eh+IsvL5PgrH5Z92/Oa81GkUYZjuAYTsGHC2jCNbQgAAoDeIZXeEMCvaB39DFvLaFi5hD+AH3+AMZ8jZ8=</latexit><latexit sha1_base64="d4or3/fCL4F1nxy83nuBa0AadKI=">AAAB6XicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKYL0VvHis6GqhXUo2zbahSXZNskJZ+hO8eFDx6j/y5r8xbfegrQ8GHu/NMDMvSgU31vO+UWlldW19o7xZ2dre2d2r7h/cmyTTlAU0EYluR8QwwRULLLeCtVPNiIwEe4hGV1P/4YlpwxN1Z8cpCyUZKB5zSqyTbmXvsVeteXVvBrxM/ILUoECrV/3q9hOaSaYsFcSYju+lNsyJtpwKNql0M8NSQkdkwDqOKiKZCfPZqRN84pQ+jhPtSlk8U39P5EQaM5aR65TEDs2iNxX/8zqZjRthzlWaWabofFGcCWwTPP0b97lm1IqxI4Rq7m7FdEg0odalU3Eh+IsvL5PgrH5Z92/Oa81GkUYZjuAYTsGHC2jCNbQgAAoDeIZXeEMCvaB39DFvLaFi5hD+AH3+AMZ8jZ8=</latexit>

• Estimate PDAs parameters 
use them to (SPM) extrapolate to lower      massesmq

<latexit sha1_base64="d4or3/fCL4F1nxy83nuBa0AadKI=">AAAB6XicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKYL0VvHis6GqhXUo2zbahSXZNskJZ+hO8eFDx6j/y5r8xbfegrQ8GHu/NMDMvSgU31vO+UWlldW19o7xZ2dre2d2r7h/cmyTTlAU0EYluR8QwwRULLLeCtVPNiIwEe4hGV1P/4YlpwxN1Z8cpCyUZKB5zSqyTbmXvsVeteXVvBrxM/ILUoECrV/3q9hOaSaYsFcSYju+lNsyJtpwKNql0M8NSQkdkwDqOKiKZCfPZqRN84pQ+jhPtSlk8U39P5EQaM5aR65TEDs2iNxX/8zqZjRthzlWaWabofFGcCWwTPP0b97lm1IqxI4Rq7m7FdEg0odalU3Eh+IsvL5PgrH5Z92/Oa81GkUYZjuAYTsGHC2jCNbQgAAoDeIZXeEMCvaB39DFvLaFi5hD+AH3+AMZ8jZ8=</latexit><latexit sha1_base64="d4or3/fCL4F1nxy83nuBa0AadKI=">AAAB6XicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKYL0VvHis6GqhXUo2zbahSXZNskJZ+hO8eFDx6j/y5r8xbfegrQ8GHu/NMDMvSgU31vO+UWlldW19o7xZ2dre2d2r7h/cmyTTlAU0EYluR8QwwRULLLeCtVPNiIwEe4hGV1P/4YlpwxN1Z8cpCyUZKB5zSqyTbmXvsVeteXVvBrxM/ILUoECrV/3q9hOaSaYsFcSYju+lNsyJtpwKNql0M8NSQkdkwDqOKiKZCfPZqRN84pQ+jhPtSlk8U39P5EQaM5aR65TEDs2iNxX/8zqZjRthzlWaWabofFGcCWwTPP0b97lm1IqxI4Rq7m7FdEg0odalU3Eh+IsvL5PgrH5Z92/Oa81GkUYZjuAYTsGHC2jCNbQgAAoDeIZXeEMCvaB39DFvLaFi5hD+AH3+AMZ8jZ8=</latexit><latexit sha1_base64="d4or3/fCL4F1nxy83nuBa0AadKI=">AAAB6XicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKYL0VvHis6GqhXUo2zbahSXZNskJZ+hO8eFDx6j/y5r8xbfegrQ8GHu/NMDMvSgU31vO+UWlldW19o7xZ2dre2d2r7h/cmyTTlAU0EYluR8QwwRULLLeCtVPNiIwEe4hGV1P/4YlpwxN1Z8cpCyUZKB5zSqyTbmXvsVeteXVvBrxM/ILUoECrV/3q9hOaSaYsFcSYju+lNsyJtpwKNql0M8NSQkdkwDqOKiKZCfPZqRN84pQ+jhPtSlk8U39P5EQaM5aR65TEDs2iNxX/8zqZjRthzlWaWabofFGcCWwTPP0b97lm1IqxI4Rq7m7FdEg0odalU3Eh+IsvL5PgrH5Z92/Oa81GkUYZjuAYTsGHC2jCNbQgAAoDeIZXeEMCvaB39DFvLaFi5hD+AH3+AMZ8jZ8=</latexit><latexit sha1_base64="d4or3/fCL4F1nxy83nuBa0AadKI=">AAAB6XicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKYL0VvHis6GqhXUo2zbahSXZNskJZ+hO8eFDx6j/y5r8xbfegrQ8GHu/NMDMvSgU31vO+UWlldW19o7xZ2dre2d2r7h/cmyTTlAU0EYluR8QwwRULLLeCtVPNiIwEe4hGV1P/4YlpwxN1Z8cpCyUZKB5zSqyTbmXvsVeteXVvBrxM/ILUoECrV/3q9hOaSaYsFcSYju+lNsyJtpwKNql0M8NSQkdkwDqOKiKZCfPZqRN84pQ+jhPtSlk8U39P5EQaM5aR65TEDs2iNxX/8zqZjRthzlWaWabofFGcCWwTPP0b97lm1IqxI4Rq7m7FdEg0odalU3Eh+IsvL5PgrH5Z92/Oa81GkUYZjuAYTsGHC2jCNbQgAAoDeIZXeEMCvaB39DFvLaFi5hD+AH3+AMZ8jZ8=</latexit>

• Charm sector: mq ⇠ 0.4
<latexit sha1_base64="/ePQXZs8U37NYlAb34gQF474Nag=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBbBU0ikoN4KXjxWMLbYhrLZbtqlu5t0dyOU0H/hxYOKV3+ON/+N2zYHbX0w8Hhvhpl5UcqZNp737ZTW1jc2t8rblZ3dvf2D6uHRg04yRWhAEp6odoQ15UzSwDDDaTtVFIuI01Y0upn5rSeqNEvkvZmkNBR4IFnMCDZWehS9cVcz4bn1XrXmud4caJX4BalBgWav+tXtJyQTVBrCsdYd30tNmGNlGOF0WulmmqaYjPCAdiyVWFAd5vOLp+jMKn0UJ8qWNGiu/p7IsdB6IiLbKbAZ6mVvJv7ndTITX4U5k2lmqCSLRXHGkUnQ7H3UZ4oSwyeWYKKYvRWRIVaYGBtSxYbgL7+8SoIL99r17+q1Rr1IowwncArn4MMlNOAWmhAAAQnP8ApvjnZenHfnY9FacoqZY/gD5/MHMb6QGA==</latexit><latexit sha1_base64="/ePQXZs8U37NYlAb34gQF474Nag=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBbBU0ikoN4KXjxWMLbYhrLZbtqlu5t0dyOU0H/hxYOKV3+ON/+N2zYHbX0w8Hhvhpl5UcqZNp737ZTW1jc2t8rblZ3dvf2D6uHRg04yRWhAEp6odoQ15UzSwDDDaTtVFIuI01Y0upn5rSeqNEvkvZmkNBR4IFnMCDZWehS9cVcz4bn1XrXmud4caJX4BalBgWav+tXtJyQTVBrCsdYd30tNmGNlGOF0WulmmqaYjPCAdiyVWFAd5vOLp+jMKn0UJ8qWNGiu/p7IsdB6IiLbKbAZ6mVvJv7ndTITX4U5k2lmqCSLRXHGkUnQ7H3UZ4oSwyeWYKKYvRWRIVaYGBtSxYbgL7+8SoIL99r17+q1Rr1IowwncArn4MMlNOAWmhAAAQnP8ApvjnZenHfnY9FacoqZY/gD5/MHMb6QGA==</latexit><latexit sha1_base64="/ePQXZs8U37NYlAb34gQF474Nag=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBbBU0ikoN4KXjxWMLbYhrLZbtqlu5t0dyOU0H/hxYOKV3+ON/+N2zYHbX0w8Hhvhpl5UcqZNp737ZTW1jc2t8rblZ3dvf2D6uHRg04yRWhAEp6odoQ15UzSwDDDaTtVFIuI01Y0upn5rSeqNEvkvZmkNBR4IFnMCDZWehS9cVcz4bn1XrXmud4caJX4BalBgWav+tXtJyQTVBrCsdYd30tNmGNlGOF0WulmmqaYjPCAdiyVWFAd5vOLp+jMKn0UJ8qWNGiu/p7IsdB6IiLbKbAZ6mVvJv7ndTITX4U5k2lmqCSLRXHGkUnQ7H3UZ4oSwyeWYKKYvRWRIVaYGBtSxYbgL7+8SoIL99r17+q1Rr1IowwncArn4MMlNOAWmhAAAQnP8ApvjnZenHfnY9FacoqZY/gD5/MHMb6QGA==</latexit><latexit sha1_base64="/ePQXZs8U37NYlAb34gQF474Nag=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBbBU0ikoN4KXjxWMLbYhrLZbtqlu5t0dyOU0H/hxYOKV3+ON/+N2zYHbX0w8Hhvhpl5UcqZNp737ZTW1jc2t8rblZ3dvf2D6uHRg04yRWhAEp6odoQ15UzSwDDDaTtVFIuI01Y0upn5rSeqNEvkvZmkNBR4IFnMCDZWehS9cVcz4bn1XrXmud4caJX4BalBgWav+tXtJyQTVBrCsdYd30tNmGNlGOF0WulmmqaYjPCAdiyVWFAd5vOLp+jMKn0UJ8qWNGiu/p7IsdB6IiLbKbAZ6mVvJv7ndTITX4U5k2lmqCSLRXHGkUnQ7H3UZ4oSwyeWYKKYvRWRIVaYGBtSxYbgL7+8SoIL99r17+q1Rr1IowwncArn4MMlNOAWmhAAAQnP8ApvjnZenHfnY9FacoqZY/gD5/MHMb6QGA==</latexit>

• Bottom sector: mq ⇠ 1.3
<latexit sha1_base64="DCaWDqcEc1h2T/1/kClU0ZFtOGU=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBbBU0i0oN4KXjxWMLbYhrLZbtqlu5u4uxFK6L/w4kHFqz/Hm//GbZuDtj4YeLw3w8y8KOVMG8/7dkorq2vrG+XNytb2zu5edf/gXieZIjQgCU9UO8KaciZpYJjhtJ0qikXEaSsaXU/91hNVmiXyzoxTGgo8kCxmBBsrPYjeY1cz4bvnvWrNc70Z0DLxC1KDAs1e9avbT0gmqDSEY607vpeaMMfKMMLppNLNNE0xGeEB7VgqsaA6zGcXT9CJVfooTpQtadBM/T2RY6H1WES2U2Az1IveVPzP62QmvgxzJtPMUEnmi+KMI5Og6fuozxQlho8twUQxeysiQ6wwMTakig3BX3x5mQRn7pXr39ZrjXqRRhmO4BhOwYcLaMANNCEAAhKe4RXeHO28OO/Ox7y15BQzh/AHzucPMcCQGA==</latexit><latexit sha1_base64="DCaWDqcEc1h2T/1/kClU0ZFtOGU=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBbBU0i0oN4KXjxWMLbYhrLZbtqlu5u4uxFK6L/w4kHFqz/Hm//GbZuDtj4YeLw3w8y8KOVMG8/7dkorq2vrG+XNytb2zu5edf/gXieZIjQgCU9UO8KaciZpYJjhtJ0qikXEaSsaXU/91hNVmiXyzoxTGgo8kCxmBBsrPYjeY1cz4bvnvWrNc70Z0DLxC1KDAs1e9avbT0gmqDSEY607vpeaMMfKMMLppNLNNE0xGeEB7VgqsaA6zGcXT9CJVfooTpQtadBM/T2RY6H1WES2U2Az1IveVPzP62QmvgxzJtPMUEnmi+KMI5Og6fuozxQlho8twUQxeysiQ6wwMTakig3BX3x5mQRn7pXr39ZrjXqRRhmO4BhOwYcLaMANNCEAAhKe4RXeHO28OO/Ox7y15BQzh/AHzucPMcCQGA==</latexit><latexit sha1_base64="DCaWDqcEc1h2T/1/kClU0ZFtOGU=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBbBU0i0oN4KXjxWMLbYhrLZbtqlu5u4uxFK6L/w4kHFqz/Hm//GbZuDtj4YeLw3w8y8KOVMG8/7dkorq2vrG+XNytb2zu5edf/gXieZIjQgCU9UO8KaciZpYJjhtJ0qikXEaSsaXU/91hNVmiXyzoxTGgo8kCxmBBsrPYjeY1cz4bvnvWrNc70Z0DLxC1KDAs1e9avbT0gmqDSEY607vpeaMMfKMMLppNLNNE0xGeEB7VgqsaA6zGcXT9CJVfooTpQtadBM/T2RY6H1WES2U2Az1IveVPzP62QmvgxzJtPMUEnmi+KMI5Og6fuozxQlho8twUQxeysiQ6wwMTakig3BX3x5mQRn7pXr39ZrjXqRRhmO4BhOwYcLaMANNCEAAhKe4RXeHO28OO/Ox7y15BQzh/AHzucPMcCQGA==</latexit><latexit sha1_base64="DCaWDqcEc1h2T/1/kClU0ZFtOGU=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBbBU0i0oN4KXjxWMLbYhrLZbtqlu5u4uxFK6L/w4kHFqz/Hm//GbZuDtj4YeLw3w8y8KOVMG8/7dkorq2vrG+XNytb2zu5edf/gXieZIjQgCU9UO8KaciZpYJjhtJ0qikXEaSsaXU/91hNVmiXyzoxTGgo8kCxmBBsrPYjeY1cz4bvnvWrNc70Z0DLxC1KDAs1e9avbT0gmqDSEY607vpeaMMfKMMLppNLNNE0xGeEB7VgqsaA6zGcXT9CJVfooTpQtadBM/T2RY6H1WES2U2Az1IveVPzP62QmvgxzJtPMUEnmi+KMI5Og6fuozxQlho8twUQxeysiQ6wwMTakig3BX3x5mQRn7pXr39ZrjXqRRhmO4BhOwYcLaMANNCEAAhKe4RXeHO28OO/Ox7y15BQzh/AHzucPMcCQGA==</latexit>

ac = 1.694(104)
<latexit sha1_base64="2qV7pTiP70ch/yHhmQ/RZAEW1Do=">AAACAXicbVBNS8NAEN3Ur1q/op7Ey2IR6iUkpag9CAUvHisYW2hD2Gw37dLNJuxuhBKKF/+KFw8qXv0X3vw3btoctPXBwOO9GWbmBQmjUtn2t1FaWV1b3yhvVra2d3b3zP2DexmnAhMXxywW3QBJwignrqKKkW4iCIoCRjrB+Dr3Ow9ESBrzOzVJiBehIachxUhpyTeP+hFSo1CgcYamPr5yrPNmo+bYjTPfrNqWPQNcJk5BqqBA2ze/+oMYpxHhCjMkZc+xE+VlSCiKGZlW+qkkCcJjNCQ9TTmKiPSy2QtTeKqVAQxjoYsrOFN/T2QoknISBbozP1guern4n9dLVXjpZZQnqSIczxeFKYMqhnkecEAFwYpNNEFYUH0rxCMkEFY6tYoOwVl8eZm4datpObeNaqtepFEGx+AE1IADLkAL3IA2cAEGj+AZvII348l4Md6Nj3lryShmDsEfGJ8/8hWVUw==</latexit><latexit sha1_base64="2qV7pTiP70ch/yHhmQ/RZAEW1Do=">AAACAXicbVBNS8NAEN3Ur1q/op7Ey2IR6iUkpag9CAUvHisYW2hD2Gw37dLNJuxuhBKKF/+KFw8qXv0X3vw3btoctPXBwOO9GWbmBQmjUtn2t1FaWV1b3yhvVra2d3b3zP2DexmnAhMXxywW3QBJwignrqKKkW4iCIoCRjrB+Dr3Ow9ESBrzOzVJiBehIachxUhpyTeP+hFSo1CgcYamPr5yrPNmo+bYjTPfrNqWPQNcJk5BqqBA2ze/+oMYpxHhCjMkZc+xE+VlSCiKGZlW+qkkCcJjNCQ9TTmKiPSy2QtTeKqVAQxjoYsrOFN/T2QoknISBbozP1guern4n9dLVXjpZZQnqSIczxeFKYMqhnkecEAFwYpNNEFYUH0rxCMkEFY6tYoOwVl8eZm4datpObeNaqtepFEGx+AE1IADLkAL3IA2cAEGj+AZvII348l4Md6Nj3lryShmDsEfGJ8/8hWVUw==</latexit><latexit sha1_base64="2qV7pTiP70ch/yHhmQ/RZAEW1Do=">AAACAXicbVBNS8NAEN3Ur1q/op7Ey2IR6iUkpag9CAUvHisYW2hD2Gw37dLNJuxuhBKKF/+KFw8qXv0X3vw3btoctPXBwOO9GWbmBQmjUtn2t1FaWV1b3yhvVra2d3b3zP2DexmnAhMXxywW3QBJwignrqKKkW4iCIoCRjrB+Dr3Ow9ESBrzOzVJiBehIachxUhpyTeP+hFSo1CgcYamPr5yrPNmo+bYjTPfrNqWPQNcJk5BqqBA2ze/+oMYpxHhCjMkZc+xE+VlSCiKGZlW+qkkCcJjNCQ9TTmKiPSy2QtTeKqVAQxjoYsrOFN/T2QoknISBbozP1guern4n9dLVXjpZZQnqSIczxeFKYMqhnkecEAFwYpNNEFYUH0rxCMkEFY6tYoOwVl8eZm4datpObeNaqtepFEGx+AE1IADLkAL3IA2cAEGj+AZvII348l4Md6Nj3lryShmDsEfGJ8/8hWVUw==</latexit><latexit sha1_base64="2qV7pTiP70ch/yHhmQ/RZAEW1Do=">AAACAXicbVBNS8NAEN3Ur1q/op7Ey2IR6iUkpag9CAUvHisYW2hD2Gw37dLNJuxuhBKKF/+KFw8qXv0X3vw3btoctPXBwOO9GWbmBQmjUtn2t1FaWV1b3yhvVra2d3b3zP2DexmnAhMXxywW3QBJwignrqKKkW4iCIoCRjrB+Dr3Ow9ESBrzOzVJiBehIachxUhpyTeP+hFSo1CgcYamPr5yrPNmo+bYjTPfrNqWPQNcJk5BqqBA2ze/+oMYpxHhCjMkZc+xE+VlSCiKGZlW+qkkCcJjNCQ9TTmKiPSy2QtTeKqVAQxjoYsrOFN/T2QoknISBbozP1guern4n9dLVXjpZZQnqSIczxeFKYMqhnkecEAFwYpNNEFYUH0rxCMkEFY6tYoOwVl8eZm4datpObeNaqtepFEGx+AE1IADLkAL3IA2cAEGj+AZvII348l4Md6Nj3lryShmDsEfGJ8/8hWVUw==</latexit>

ab = 2.595(72)
<latexit sha1_base64="ZJFJZBruEjfpfDf3Ku849KulH/o=">AAACAHicbVBNS8NAEN34WetX1IvgZbEI9RKSYKk9CAUvHisYW2hD2Ww37dLNJuxuhBLqxb/ixYOKV3+GN/+NmzYHbX0w8Hhvhpl5QcKoVLb9baysrq1vbJa2yts7u3v75sHhvYxTgYmHYxaLToAkYZQTT1HFSCcRBEUBI+1gfJ377QciJI35nZokxI/QkNOQYqS01DePexFSo1CgcYam/eDKtWqNWrXunvfNim3ZM8Bl4hSkAgq0+uZXbxDjNCJcYYak7Dp2ovwMCUUxI9NyL5UkQXiMhqSrKUcRkX42+2AKz7QygGEsdHEFZ+rviQxFUk6iQHfm98pFLxf/87qpCi/9jPIkVYTj+aIwZVDFMI8DDqggWLGJJggLqm+FeIQEwkqHVtYhOIsvLxPPtRqWc3tRabpFGiVwAk5BFTigDprgBrSABzB4BM/gFbwZT8aL8W58zFtXjGLmCPyB8fkDgqqVHQ==</latexit><latexit sha1_base64="ZJFJZBruEjfpfDf3Ku849KulH/o=">AAACAHicbVBNS8NAEN34WetX1IvgZbEI9RKSYKk9CAUvHisYW2hD2Ww37dLNJuxuhBLqxb/ixYOKV3+GN/+NmzYHbX0w8Hhvhpl5QcKoVLb9baysrq1vbJa2yts7u3v75sHhvYxTgYmHYxaLToAkYZQTT1HFSCcRBEUBI+1gfJ377QciJI35nZokxI/QkNOQYqS01DePexFSo1CgcYam/eDKtWqNWrXunvfNim3ZM8Bl4hSkAgq0+uZXbxDjNCJcYYak7Dp2ovwMCUUxI9NyL5UkQXiMhqSrKUcRkX42+2AKz7QygGEsdHEFZ+rviQxFUk6iQHfm98pFLxf/87qpCi/9jPIkVYTj+aIwZVDFMI8DDqggWLGJJggLqm+FeIQEwkqHVtYhOIsvLxPPtRqWc3tRabpFGiVwAk5BFTigDprgBrSABzB4BM/gFbwZT8aL8W58zFtXjGLmCPyB8fkDgqqVHQ==</latexit><latexit sha1_base64="ZJFJZBruEjfpfDf3Ku849KulH/o=">AAACAHicbVBNS8NAEN34WetX1IvgZbEI9RKSYKk9CAUvHisYW2hD2Ww37dLNJuxuhBLqxb/ixYOKV3+GN/+NmzYHbX0w8Hhvhpl5QcKoVLb9baysrq1vbJa2yts7u3v75sHhvYxTgYmHYxaLToAkYZQTT1HFSCcRBEUBI+1gfJ377QciJI35nZokxI/QkNOQYqS01DePexFSo1CgcYam/eDKtWqNWrXunvfNim3ZM8Bl4hSkAgq0+uZXbxDjNCJcYYak7Dp2ovwMCUUxI9NyL5UkQXiMhqSrKUcRkX42+2AKz7QygGEsdHEFZ+rviQxFUk6iQHfm98pFLxf/87qpCi/9jPIkVYTj+aIwZVDFMI8DDqggWLGJJggLqm+FeIQEwkqHVtYhOIsvLxPPtRqWc3tRabpFGiVwAk5BFTigDprgBrSABzB4BM/gFbwZT8aL8W58zFtXjGLmCPyB8fkDgqqVHQ==</latexit><latexit sha1_base64="ZJFJZBruEjfpfDf3Ku849KulH/o=">AAACAHicbVBNS8NAEN34WetX1IvgZbEI9RKSYKk9CAUvHisYW2hD2Ww37dLNJuxuhBLqxb/ixYOKV3+GN/+NmzYHbX0w8Hhvhpl5QcKoVLb9baysrq1vbJa2yts7u3v75sHhvYxTgYmHYxaLToAkYZQTT1HFSCcRBEUBI+1gfJ377QciJI35nZokxI/QkNOQYqS01DePexFSo1CgcYam/eDKtWqNWrXunvfNim3ZM8Bl4hSkAgq0+uZXbxDjNCJcYYak7Dp2ovwMCUUxI9NyL5UkQXiMhqSrKUcRkX42+2AKz7QygGEsdHEFZ+rviQxFUk6iQHfm98pFLxf/87qpCi/9jPIkVYTj+aIwZVDFMI8DDqggWLGJJggLqm+FeIQEwkqHVtYhOIsvLxPPtRqWc3tRabpFGiVwAk5BFTigDprgBrSABzB4BM/gFbwZT8aL8W58zFtXjGLmCPyB8fkDgqqVHQ==</latexit>
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Masses and decay constants
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• Charm sector

• Bottom sector

This work Exp. lQCD

mi fi mi fi mi fi
D 1.88(6) 0.200(6) 1.87 0.146 1.87 0.147

Ds 1.93(4) 0.218(1) 1.97 0.182/0.187 1.97 0.175

<latexit sha1_base64="SiozYryX4RG9yzk9Y1C7dLMKhQw="></latexit><latexit sha1_base64="SiozYryX4RG9yzk9Y1C7dLMKhQw="></latexit><latexit sha1_base64="SiozYryX4RG9yzk9Y1C7dLMKhQw="></latexit><latexit sha1_base64="SiozYryX4RG9yzk9Y1C7dLMKhQw="></latexit>

This work Exp. lQCD

mi fi mi fi mi fi
B 5.30(15) 0.313(17) 5.28 0.149 5.28 0.137

Bs 5.36(13) 0.328(11) 5.37 / 5.37 0.162

Bc 6.32(1) 0.373(2) 6.28 / / /

<latexit sha1_base64="Eny5FthNmGAGOEVZOvySoOt04X8="></latexit><latexit sha1_base64="Eny5FthNmGAGOEVZOvySoOt04X8="></latexit><latexit sha1_base64="Eny5FthNmGAGOEVZOvySoOt04X8="></latexit><latexit sha1_base64="Eny5FthNmGAGOEVZOvySoOt04X8="></latexit>
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Charm sector
• Gegenbauer • Gaussian
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<latexit sha1_base64="F4hIOGqQ24CxBbnWpxveTZkB1r0=">AAAB53icbVBNS8NAEJ3Ur1q/qh69LBbBg5REBPVW8OKxBWMLbSib7bRdu9mE3Y1YQn+BFw8qXv1L3vw3btsctPXBwOO9GWbmhYng2rjut1NYWV1b3yhulra2d3b3yvsH9zpOFUOfxSJWrZBqFFyib7gR2EoU0igU2AxHN1O/+YhK81jemXGCQUQHkvc5o8ZKjaduueJW3RnIMvFyUoEc9W75q9OLWRqhNExQrduem5ggo8pwJnBS6qQaE8pGdIBtSyWNUAfZ7NAJObFKj/RjZUsaMlN/T2Q00nochbYzomaoF72p+J/XTk3/Ksi4TFKDks0X9VNBTEymX5MeV8iMGFtCmeL2VsKGVFFmbDYlG4K3+PIy8c+r11WvcVGpneVpFOEIjuEUPLiEGtxCHXxggPAMr/DmPDgvzrvzMW8tOPnMIfyB8/kDTgGMug==</latexit><latexit sha1_base64="F4hIOGqQ24CxBbnWpxveTZkB1r0=">AAAB53icbVBNS8NAEJ3Ur1q/qh69LBbBg5REBPVW8OKxBWMLbSib7bRdu9mE3Y1YQn+BFw8qXv1L3vw3btsctPXBwOO9GWbmhYng2rjut1NYWV1b3yhulra2d3b3yvsH9zpOFUOfxSJWrZBqFFyib7gR2EoU0igU2AxHN1O/+YhK81jemXGCQUQHkvc5o8ZKjaduueJW3RnIMvFyUoEc9W75q9OLWRqhNExQrduem5ggo8pwJnBS6qQaE8pGdIBtSyWNUAfZ7NAJObFKj/RjZUsaMlN/T2Q00nochbYzomaoF72p+J/XTk3/Ksi4TFKDks0X9VNBTEymX5MeV8iMGFtCmeL2VsKGVFFmbDYlG4K3+PIy8c+r11WvcVGpneVpFOEIjuEUPLiEGtxCHXxggPAMr/DmPDgvzrvzMW8tOPnMIfyB8/kDTgGMug==</latexit><latexit sha1_base64="F4hIOGqQ24CxBbnWpxveTZkB1r0=">AAAB53icbVBNS8NAEJ3Ur1q/qh69LBbBg5REBPVW8OKxBWMLbSib7bRdu9mE3Y1YQn+BFw8qXv1L3vw3btsctPXBwOO9GWbmhYng2rjut1NYWV1b3yhulra2d3b3yvsH9zpOFUOfxSJWrZBqFFyib7gR2EoU0igU2AxHN1O/+YhK81jemXGCQUQHkvc5o8ZKjaduueJW3RnIMvFyUoEc9W75q9OLWRqhNExQrduem5ggo8pwJnBS6qQaE8pGdIBtSyWNUAfZ7NAJObFKj/RjZUsaMlN/T2Q00nochbYzomaoF72p+J/XTk3/Ksi4TFKDks0X9VNBTEymX5MeV8iMGFtCmeL2VsKGVFFmbDYlG4K3+PIy8c+r11WvcVGpneVpFOEIjuEUPLiEGtxCHXxggPAMr/DmPDgvzrvzMW8tOPnMIfyB8/kDTgGMug==</latexit><latexit sha1_base64="F4hIOGqQ24CxBbnWpxveTZkB1r0=">AAAB53icbVBNS8NAEJ3Ur1q/qh69LBbBg5REBPVW8OKxBWMLbSib7bRdu9mE3Y1YQn+BFw8qXv1L3vw3btsctPXBwOO9GWbmhYng2rjut1NYWV1b3yhulra2d3b3yvsH9zpOFUOfxSJWrZBqFFyib7gR2EoU0igU2AxHN1O/+YhK81jemXGCQUQHkvc5o8ZKjaduueJW3RnIMvFyUoEc9W75q9OLWRqhNExQrduem5ggo8pwJnBS6qQaE8pGdIBtSyWNUAfZ7NAJObFKj/RjZUsaMlN/T2Q00nochbYzomaoF72p+J/XTk3/Ksi4TFKDks0X9VNBTEymX5MeV8iMGFtCmeL2VsKGVFFmbDYlG4K3+PIy8c+r11WvcVGpneVpFOEIjuEUPLiEGtxCHXxggPAMr/DmPDgvzrvzMW8tOPnMIfyB8/kDTgGMug==</latexit>
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mq ↵ � a b

ms 2.2120.2280.184 0.4180.1020.123 0.4420.0250.030 1.4040.0250.025

mu 2.1070.2540.168 0.2200.1070.143 0.2620.0250.030 1.4360.0250.025

Table 1: Predicted values of the PDA parameters for the Ds and D pseudoscalar

mesons.
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ms 2.2120.2280.184 0.4180.1020.123 0.4420.0250.030 1.4040.0250.025

mu 2.1070.2540.168 0.2200.1070.143 0.2620.0250.030 1.4360.0250.025

Table 1: Predicted values of the PDA parameters for the Ds and D pseudoscalar

mesons.
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Charm sector
• Gegenbauer • Gaussian
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mq ↵ � a b

mc 6.1790.3980.379 1.9940.3420.141 1.9010.0700.070 2.1630.0600.060

ms 4.6600.7601.240 0.2300.1250.108 0.6210.0700.070 2.1740.0600.060

mu 4.6120.7141.287 0.1440.0540.118 0.4950.0700.070 2.1660.0600.060

Table 1: Predicted values of the PDA parameters for the Bc, Bs and B pseu-

doscalar mesons.
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25 yearsmq ↵ � a b

mc 6.1790.3980.379 1.9940.3420.141 1.9010.0700.070 2.1630.0600.060

ms 4.6600.7601.240 0.2300.1250.108 0.6210.0700.070 2.1740.0600.060

mu 4.6120.7141.287 0.1440.0540.118 0.4950.0700.070 2.1660.0600.060

Table 1: Predicted values of the PDA parameters for the Bc, Bs and B pseu-

doscalar mesons.
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Bottom sector
• Gegenbauer • Gaussian
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Infinite heavy mass limit

• What happens when                 ? 
on general ground limiting moments saturate

mh ! 1
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• Check with relevant moments  
add extra point at intermediate heavy mass
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mc
<latexit sha1_base64="qP/K8PUZ+2eIU3nLaUOxuOriMjE=">AAAB6nicbZBNSwMxEIZn61etX1WPXoJF8FR2i6DHghePFe0HtEvJptk2NMkuyaxQSn+CFw+KePUXefPfmLZ70NYXAg/vzJCZN0qlsOj7315hY3Nre6e4W9rbPzg8Kh+ftGySGcabLJGJ6UTUcik0b6JAyTup4VRFkrej8e283n7ixopEP+Ik5aGiQy1iwSg660H1Wb9c8av+QmQdghwqkKvRL3/1BgnLFNfIJLW2G/gphlNqUDDJZ6VeZnlK2ZgOedehporbcLpYdUYunDMgcWLc00gW7u+JKVXWTlTkOhXFkV2tzc3/at0M45twKnSaIdds+VGcSYIJmd9NBsJwhnLigDIj3K6EjaihDF06JRdCsHryOrRq1cDx/VWlXsvjKMIZnMMlBHANdbiDBjSBwRCe4RXePOm9eO/ex7K14OUzp/BH3ucPQeiNtw==</latexit><latexit sha1_base64="qP/K8PUZ+2eIU3nLaUOxuOriMjE=">AAAB6nicbZBNSwMxEIZn61etX1WPXoJF8FR2i6DHghePFe0HtEvJptk2NMkuyaxQSn+CFw+KePUXefPfmLZ70NYXAg/vzJCZN0qlsOj7315hY3Nre6e4W9rbPzg8Kh+ftGySGcabLJGJ6UTUcik0b6JAyTup4VRFkrej8e283n7ixopEP+Ik5aGiQy1iwSg660H1Wb9c8av+QmQdghwqkKvRL3/1BgnLFNfIJLW2G/gphlNqUDDJZ6VeZnlK2ZgOedehporbcLpYdUYunDMgcWLc00gW7u+JKVXWTlTkOhXFkV2tzc3/at0M45twKnSaIdds+VGcSYIJmd9NBsJwhnLigDIj3K6EjaihDF06JRdCsHryOrRq1cDx/VWlXsvjKMIZnMMlBHANdbiDBjSBwRCe4RXePOm9eO/ex7K14OUzp/BH3ucPQeiNtw==</latexit><latexit sha1_base64="qP/K8PUZ+2eIU3nLaUOxuOriMjE=">AAAB6nicbZBNSwMxEIZn61etX1WPXoJF8FR2i6DHghePFe0HtEvJptk2NMkuyaxQSn+CFw+KePUXefPfmLZ70NYXAg/vzJCZN0qlsOj7315hY3Nre6e4W9rbPzg8Kh+ftGySGcabLJGJ6UTUcik0b6JAyTup4VRFkrej8e283n7ixopEP+Ik5aGiQy1iwSg660H1Wb9c8av+QmQdghwqkKvRL3/1BgnLFNfIJLW2G/gphlNqUDDJZ6VeZnlK2ZgOedehporbcLpYdUYunDMgcWLc00gW7u+JKVXWTlTkOhXFkV2tzc3/at0M45twKnSaIdds+VGcSYIJmd9NBsJwhnLigDIj3K6EjaihDF06JRdCsHryOrRq1cDx/VWlXsvjKMIZnMMlBHANdbiDBjSBwRCe4RXePOm9eO/ex7K14OUzp/BH3ucPQeiNtw==</latexit><latexit sha1_base64="qP/K8PUZ+2eIU3nLaUOxuOriMjE=">AAAB6nicbZBNSwMxEIZn61etX1WPXoJF8FR2i6DHghePFe0HtEvJptk2NMkuyaxQSn+CFw+KePUXefPfmLZ70NYXAg/vzJCZN0qlsOj7315hY3Nre6e4W9rbPzg8Kh+ftGySGcabLJGJ6UTUcik0b6JAyTup4VRFkrej8e283n7ixopEP+Ik5aGiQy1iwSg660H1Wb9c8av+QmQdghwqkKvRL3/1BgnLFNfIJLW2G/gphlNqUDDJZ6VeZnlK2ZgOedehporbcLpYdUYunDMgcWLc00gW7u+JKVXWTlTkOhXFkV2tzc3/at0M45twKnSaIdds+VGcSYIJmd9NBsJwhnLigDIj3K6EjaihDF06JRdCsHryOrRq1cDx/VWlXsvjKMIZnMMlBHANdbiDBjSBwRCe4RXePOm9eO/ex7K14OUzp/BH3ucPQeiNtw==</latexit>

mc +mb

2
<latexit sha1_base64="geiR47aSvECv0JrWchbXoV2jPno=">AAAB+HicbZDLSgMxFIbP1Futl466dBMsgiCUmSLosuDGZQV7gXYYMmmmDU0yQ5IR6tAnceNCEbc+ijvfxrSdhbb+EPj4zzmckz9KOdPG876d0sbm1vZOebeyt39wWHWPjjs6yRShbZLwRPUirClnkrYNM5z2UkWxiDjtRpPbeb37SJVmiXww05QGAo8kixnBxlqhWx3ECpNchORShNGsEbo1r+4thNbBL6AGhVqh+zUYJiQTVBrCsdZ930tNkGNlGOF0VhlkmqaYTPCI9i1KLKgO8sXhM3RunSGKE2WfNGjh/p7IsdB6KiLbKbAZ69Xa3Pyv1s9MfBPkTKaZoZIsF8UZRyZB8xTQkClKDJ9awEQxeysiY2yTMDarig3BX/3yOnQadd/y/VWt2SjiKMMpnMEF+HANTbiDFrSBQAbP8ApvzpPz4rw7H8vWklPMnMAfOZ8/Z+GS2w==</latexit><latexit sha1_base64="geiR47aSvECv0JrWchbXoV2jPno=">AAAB+HicbZDLSgMxFIbP1Futl466dBMsgiCUmSLosuDGZQV7gXYYMmmmDU0yQ5IR6tAnceNCEbc+ijvfxrSdhbb+EPj4zzmckz9KOdPG876d0sbm1vZOebeyt39wWHWPjjs6yRShbZLwRPUirClnkrYNM5z2UkWxiDjtRpPbeb37SJVmiXww05QGAo8kixnBxlqhWx3ECpNchORShNGsEbo1r+4thNbBL6AGhVqh+zUYJiQTVBrCsdZ930tNkGNlGOF0VhlkmqaYTPCI9i1KLKgO8sXhM3RunSGKE2WfNGjh/p7IsdB6KiLbKbAZ69Xa3Pyv1s9MfBPkTKaZoZIsF8UZRyZB8xTQkClKDJ9awEQxeysiY2yTMDarig3BX/3yOnQadd/y/VWt2SjiKMMpnMEF+HANTbiDFrSBQAbP8ApvzpPz4rw7H8vWklPMnMAfOZ8/Z+GS2w==</latexit><latexit sha1_base64="geiR47aSvECv0JrWchbXoV2jPno=">AAAB+HicbZDLSgMxFIbP1Futl466dBMsgiCUmSLosuDGZQV7gXYYMmmmDU0yQ5IR6tAnceNCEbc+ijvfxrSdhbb+EPj4zzmckz9KOdPG876d0sbm1vZOebeyt39wWHWPjjs6yRShbZLwRPUirClnkrYNM5z2UkWxiDjtRpPbeb37SJVmiXww05QGAo8kixnBxlqhWx3ECpNchORShNGsEbo1r+4thNbBL6AGhVqh+zUYJiQTVBrCsdZ930tNkGNlGOF0VhlkmqaYTPCI9i1KLKgO8sXhM3RunSGKE2WfNGjh/p7IsdB6KiLbKbAZ69Xa3Pyv1s9MfBPkTKaZoZIsF8UZRyZB8xTQkClKDJ9awEQxeysiY2yTMDarig3BX/3yOnQadd/y/VWt2SjiKMMpnMEF+HANTbiDFrSBQAbP8ApvzpPz4rw7H8vWklPMnMAfOZ8/Z+GS2w==</latexit><latexit sha1_base64="geiR47aSvECv0JrWchbXoV2jPno=">AAAB+HicbZDLSgMxFIbP1Futl466dBMsgiCUmSLosuDGZQV7gXYYMmmmDU0yQ5IR6tAnceNCEbc+ijvfxrSdhbb+EPj4zzmckz9KOdPG876d0sbm1vZOebeyt39wWHWPjjs6yRShbZLwRPUirClnkrYNM5z2UkWxiDjtRpPbeb37SJVmiXww05QGAo8kixnBxlqhWx3ECpNchORShNGsEbo1r+4thNbBL6AGhVqh+zUYJiQTVBrCsdZ930tNkGNlGOF0VhlkmqaYTPCI9i1KLKgO8sXhM3RunSGKE2WfNGjh/p7IsdB6KiLbKbAZ69Xa3Pyv1s9MfBPkTKaZoZIsF8UZRyZB8xTQkClKDJ9awEQxeysiY2yTMDarig3BX/3yOnQadd/y/VWt2SjiKMMpnMEF+HANTbiDFrSBQAbP8ApvzpPz4rw7H8vWklPMnMAfOZ8/Z+GS2w==</latexit>
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mc
<latexit sha1_base64="qP/K8PUZ+2eIU3nLaUOxuOriMjE=">AAAB6nicbZBNSwMxEIZn61etX1WPXoJF8FR2i6DHghePFe0HtEvJptk2NMkuyaxQSn+CFw+KePUXefPfmLZ70NYXAg/vzJCZN0qlsOj7315hY3Nre6e4W9rbPzg8Kh+ftGySGcabLJGJ6UTUcik0b6JAyTup4VRFkrej8e283n7ixopEP+Ik5aGiQy1iwSg660H1Wb9c8av+QmQdghwqkKvRL3/1BgnLFNfIJLW2G/gphlNqUDDJZ6VeZnlK2ZgOedehporbcLpYdUYunDMgcWLc00gW7u+JKVXWTlTkOhXFkV2tzc3/at0M45twKnSaIdds+VGcSYIJmd9NBsJwhnLigDIj3K6EjaihDF06JRdCsHryOrRq1cDx/VWlXsvjKMIZnMMlBHANdbiDBjSBwRCe4RXePOm9eO/ex7K14OUzp/BH3ucPQeiNtw==</latexit><latexit sha1_base64="qP/K8PUZ+2eIU3nLaUOxuOriMjE=">AAAB6nicbZBNSwMxEIZn61etX1WPXoJF8FR2i6DHghePFe0HtEvJptk2NMkuyaxQSn+CFw+KePUXefPfmLZ70NYXAg/vzJCZN0qlsOj7315hY3Nre6e4W9rbPzg8Kh+ftGySGcabLJGJ6UTUcik0b6JAyTup4VRFkrej8e283n7ixopEP+Ik5aGiQy1iwSg660H1Wb9c8av+QmQdghwqkKvRL3/1BgnLFNfIJLW2G/gphlNqUDDJZ6VeZnlK2ZgOedehporbcLpYdUYunDMgcWLc00gW7u+JKVXWTlTkOhXFkV2tzc3/at0M45twKnSaIdds+VGcSYIJmd9NBsJwhnLigDIj3K6EjaihDF06JRdCsHryOrRq1cDx/VWlXsvjKMIZnMMlBHANdbiDBjSBwRCe4RXePOm9eO/ex7K14OUzp/BH3ucPQeiNtw==</latexit><latexit sha1_base64="qP/K8PUZ+2eIU3nLaUOxuOriMjE=">AAAB6nicbZBNSwMxEIZn61etX1WPXoJF8FR2i6DHghePFe0HtEvJptk2NMkuyaxQSn+CFw+KePUXefPfmLZ70NYXAg/vzJCZN0qlsOj7315hY3Nre6e4W9rbPzg8Kh+ftGySGcabLJGJ6UTUcik0b6JAyTup4VRFkrej8e283n7ixopEP+Ik5aGiQy1iwSg660H1Wb9c8av+QmQdghwqkKvRL3/1BgnLFNfIJLW2G/gphlNqUDDJZ6VeZnlK2ZgOedehporbcLpYdUYunDMgcWLc00gW7u+JKVXWTlTkOhXFkV2tzc3/at0M45twKnSaIdds+VGcSYIJmd9NBsJwhnLigDIj3K6EjaihDF06JRdCsHryOrRq1cDx/VWlXsvjKMIZnMMlBHANdbiDBjSBwRCe4RXePOm9eO/ex7K14OUzp/BH3ucPQeiNtw==</latexit><latexit sha1_base64="qP/K8PUZ+2eIU3nLaUOxuOriMjE=">AAAB6nicbZBNSwMxEIZn61etX1WPXoJF8FR2i6DHghePFe0HtEvJptk2NMkuyaxQSn+CFw+KePUXefPfmLZ70NYXAg/vzJCZN0qlsOj7315hY3Nre6e4W9rbPzg8Kh+ftGySGcabLJGJ6UTUcik0b6JAyTup4VRFkrej8e283n7ixopEP+Ik5aGiQy1iwSg660H1Wb9c8av+QmQdghwqkKvRL3/1BgnLFNfIJLW2G/gphlNqUDDJZ6VeZnlK2ZgOedehporbcLpYdUYunDMgcWLc00gW7u+JKVXWTlTkOhXFkV2tzc3/at0M45twKnSaIdds+VGcSYIJmd9NBsJwhnLigDIj3K6EjaihDF06JRdCsHryOrRq1cDx/VWlXsvjKMIZnMMlBHANdbiDBjSBwRCe4RXePOm9eO/ex7K14OUzp/BH3ucPQeiNtw==</latexit>

mb
<latexit sha1_base64="Qly3GcX2XEabIt5YUBowLdyne3A=">AAAB6nicbZBNSwMxEIZn61etX1WPXoJF8FR2i6DHghePFe0HtEvJptk2NMkuyaxQSn+CFw+KePUXefPfmLZ70NYXAg/vzJCZN0qlsOj7315hY3Nre6e4W9rbPzg8Kh+ftGySGcabLJGJ6UTUcik0b6JAyTup4VRFkrej8e283n7ixopEP+Ik5aGiQy1iwSg660H1o3654lf9hcg6BDlUIFejX/7qDRKWKa6RSWptN/BTDKfUoGCSz0q9zPKUsjEd8q5DTRW34XSx6oxcOGdA4sS4p5Es3N8TU6qsnajIdSqKI7tam5v/1boZxjfhVOg0Q67Z8qM4kwQTMr+bDIThDOXEAWVGuF0JG1FDGbp0Si6EYPXkdWjVqoHj+6tKvZbHUYQzOIdLCOAa6nAHDWgCgyE8wyu8edJ78d69j2VrwctnTuGPvM8fQGSNtg==</latexit><latexit sha1_base64="Qly3GcX2XEabIt5YUBowLdyne3A=">AAAB6nicbZBNSwMxEIZn61etX1WPXoJF8FR2i6DHghePFe0HtEvJptk2NMkuyaxQSn+CFw+KePUXefPfmLZ70NYXAg/vzJCZN0qlsOj7315hY3Nre6e4W9rbPzg8Kh+ftGySGcabLJGJ6UTUcik0b6JAyTup4VRFkrej8e283n7ixopEP+Ik5aGiQy1iwSg660H1o3654lf9hcg6BDlUIFejX/7qDRKWKa6RSWptN/BTDKfUoGCSz0q9zPKUsjEd8q5DTRW34XSx6oxcOGdA4sS4p5Es3N8TU6qsnajIdSqKI7tam5v/1boZxjfhVOg0Q67Z8qM4kwQTMr+bDIThDOXEAWVGuF0JG1FDGbp0Si6EYPXkdWjVqoHj+6tKvZbHUYQzOIdLCOAa6nAHDWgCgyE8wyu8edJ78d69j2VrwctnTuGPvM8fQGSNtg==</latexit><latexit sha1_base64="Qly3GcX2XEabIt5YUBowLdyne3A=">AAAB6nicbZBNSwMxEIZn61etX1WPXoJF8FR2i6DHghePFe0HtEvJptk2NMkuyaxQSn+CFw+KePUXefPfmLZ70NYXAg/vzJCZN0qlsOj7315hY3Nre6e4W9rbPzg8Kh+ftGySGcabLJGJ6UTUcik0b6JAyTup4VRFkrej8e283n7ixopEP+Ik5aGiQy1iwSg660H1o3654lf9hcg6BDlUIFejX/7qDRKWKa6RSWptN/BTDKfUoGCSz0q9zPKUsjEd8q5DTRW34XSx6oxcOGdA4sS4p5Es3N8TU6qsnajIdSqKI7tam5v/1boZxjfhVOg0Q67Z8qM4kwQTMr+bDIThDOXEAWVGuF0JG1FDGbp0Si6EYPXkdWjVqoHj+6tKvZbHUYQzOIdLCOAa6nAHDWgCgyE8wyu8edJ78d69j2VrwctnTuGPvM8fQGSNtg==</latexit><latexit sha1_base64="Qly3GcX2XEabIt5YUBowLdyne3A=">AAAB6nicbZBNSwMxEIZn61etX1WPXoJF8FR2i6DHghePFe0HtEvJptk2NMkuyaxQSn+CFw+KePUXefPfmLZ70NYXAg/vzJCZN0qlsOj7315hY3Nre6e4W9rbPzg8Kh+ftGySGcabLJGJ6UTUcik0b6JAyTup4VRFkrej8e283n7ixopEP+Ik5aGiQy1iwSg660H1o3654lf9hcg6BDlUIFejX/7qDRKWKa6RSWptN/BTDKfUoGCSz0q9zPKUsjEd8q5DTRW34XSx6oxcOGdA4sS4p5Es3N8TU6qsnajIdSqKI7tam5v/1boZxjfhVOg0Q67Z8qM4kwQTMr+bDIThDOXEAWVGuF0JG1FDGbp0Si6EYPXkdWjVqoHj+6tKvZbHUYQzOIdLCOAa6nAHDWgCgyE8wyu8edJ78d69j2VrwctnTuGPvM8fQGSNtg==</latexit>

mc +mb

2
<latexit sha1_base64="geiR47aSvECv0JrWchbXoV2jPno=">AAAB+HicbZDLSgMxFIbP1Futl466dBMsgiCUmSLosuDGZQV7gXYYMmmmDU0yQ5IR6tAnceNCEbc+ijvfxrSdhbb+EPj4zzmckz9KOdPG876d0sbm1vZOebeyt39wWHWPjjs6yRShbZLwRPUirClnkrYNM5z2UkWxiDjtRpPbeb37SJVmiXww05QGAo8kixnBxlqhWx3ECpNchORShNGsEbo1r+4thNbBL6AGhVqh+zUYJiQTVBrCsdZ930tNkGNlGOF0VhlkmqaYTPCI9i1KLKgO8sXhM3RunSGKE2WfNGjh/p7IsdB6KiLbKbAZ69Xa3Pyv1s9MfBPkTKaZoZIsF8UZRyZB8xTQkClKDJ9awEQxeysiY2yTMDarig3BX/3yOnQadd/y/VWt2SjiKMMpnMEF+HANTbiDFrSBQAbP8ApvzpPz4rw7H8vWklPMnMAfOZ8/Z+GS2w==</latexit><latexit sha1_base64="geiR47aSvECv0JrWchbXoV2jPno=">AAAB+HicbZDLSgMxFIbP1Futl466dBMsgiCUmSLosuDGZQV7gXYYMmmmDU0yQ5IR6tAnceNCEbc+ijvfxrSdhbb+EPj4zzmckz9KOdPG876d0sbm1vZOebeyt39wWHWPjjs6yRShbZLwRPUirClnkrYNM5z2UkWxiDjtRpPbeb37SJVmiXww05QGAo8kixnBxlqhWx3ECpNchORShNGsEbo1r+4thNbBL6AGhVqh+zUYJiQTVBrCsdZ930tNkGNlGOF0VhlkmqaYTPCI9i1KLKgO8sXhM3RunSGKE2WfNGjh/p7IsdB6KiLbKbAZ69Xa3Pyv1s9MfBPkTKaZoZIsF8UZRyZB8xTQkClKDJ9awEQxeysiY2yTMDarig3BX/3yOnQadd/y/VWt2SjiKMMpnMEF+HANTbiDFrSBQAbP8ApvzpPz4rw7H8vWklPMnMAfOZ8/Z+GS2w==</latexit><latexit sha1_base64="geiR47aSvECv0JrWchbXoV2jPno=">AAAB+HicbZDLSgMxFIbP1Futl466dBMsgiCUmSLosuDGZQV7gXYYMmmmDU0yQ5IR6tAnceNCEbc+ijvfxrSdhbb+EPj4zzmckz9KOdPG876d0sbm1vZOebeyt39wWHWPjjs6yRShbZLwRPUirClnkrYNM5z2UkWxiDjtRpPbeb37SJVmiXww05QGAo8kixnBxlqhWx3ECpNchORShNGsEbo1r+4thNbBL6AGhVqh+zUYJiQTVBrCsdZ930tNkGNlGOF0VhlkmqaYTPCI9i1KLKgO8sXhM3RunSGKE2WfNGjh/p7IsdB6KiLbKbAZ69Xa3Pyv1s9MfBPkTKaZoZIsF8UZRyZB8xTQkClKDJ9awEQxeysiY2yTMDarig3BX/3yOnQadd/y/VWt2SjiKMMpnMEF+HANTbiDFrSBQAbP8ApvzpPz4rw7H8vWklPMnMAfOZ8/Z+GS2w==</latexit><latexit sha1_base64="geiR47aSvECv0JrWchbXoV2jPno=">AAAB+HicbZDLSgMxFIbP1Futl466dBMsgiCUmSLosuDGZQV7gXYYMmmmDU0yQ5IR6tAnceNCEbc+ijvfxrSdhbb+EPj4zzmckz9KOdPG876d0sbm1vZOebeyt39wWHWPjjs6yRShbZLwRPUirClnkrYNM5z2UkWxiDjtRpPbeb37SJVmiXww05QGAo8kixnBxlqhWx3ECpNchORShNGsEbo1r+4thNbBL6AGhVqh+zUYJiQTVBrCsdZ930tNkGNlGOF0VhlkmqaYTPCI9i1KLKgO8sXhM3RunSGKE2WfNGjh/p7IsdB6KiLbKbAZ69Xa3Pyv1s9MfBPkTKaZoZIsF8UZRyZB8xTQkClKDJ9awEQxeysiY2yTMDarig3BX/3yOnQadd/y/VWt2SjiKMMpnMEF+HANTbiDFrSBQAbP8ApvzpPz4rw7H8vWklPMnMAfOZ8/Z+GS2w==</latexit>

• Two body problem  
mass of the heavy-object controls overall translational motion of 
entire system; no effect on the relative motion of the light object

•             moment 
measure relative heavy/light momentum
h2x� 1i

<latexit sha1_base64="kbn/zJrKSAnUVVWYn0whsbhVcbA=">AAAB/HicbZDLSsNAFIZPvNZ6i3bpZrAIbixJEXRZcOOygr1AE8pkOmmHTiZhZiKGUF/FjQtF3Pog7nwbp2kW2vrDwMd/zuGc+YOEM6Ud59taW9/Y3Nqu7FR39/YPDu2j466KU0loh8Q8lv0AK8qZoB3NNKf9RFIcBZz2gunNvN57oFKxWNzrLKF+hMeChYxgbayhXfM4FmNOUfPxwvVkwUO77jScQmgV3BLqUKo9tL+8UUzSiApNOFZq4DqJ9nMsNSOczqpeqmiCyRSP6cCgwBFVfl4cP0NnxhmhMJbmCY0K9/dEjiOlsigwnRHWE7Vcm5v/1QapDq/9nIkk1VSQxaIw5UjHaJ4EGjFJieaZAUwkM7ciMsESE23yqpoQ3OUvr0K32XAN313WW04ZRwVO4BTOwYUraMEttKEDBDJ4hld4s56sF+vd+li0rlnlTA3+yPr8AccElCM=</latexit><latexit sha1_base64="kbn/zJrKSAnUVVWYn0whsbhVcbA=">AAAB/HicbZDLSsNAFIZPvNZ6i3bpZrAIbixJEXRZcOOygr1AE8pkOmmHTiZhZiKGUF/FjQtF3Pog7nwbp2kW2vrDwMd/zuGc+YOEM6Ud59taW9/Y3Nqu7FR39/YPDu2j466KU0loh8Q8lv0AK8qZoB3NNKf9RFIcBZz2gunNvN57oFKxWNzrLKF+hMeChYxgbayhXfM4FmNOUfPxwvVkwUO77jScQmgV3BLqUKo9tL+8UUzSiApNOFZq4DqJ9nMsNSOczqpeqmiCyRSP6cCgwBFVfl4cP0NnxhmhMJbmCY0K9/dEjiOlsigwnRHWE7Vcm5v/1QapDq/9nIkk1VSQxaIw5UjHaJ4EGjFJieaZAUwkM7ciMsESE23yqpoQ3OUvr0K32XAN313WW04ZRwVO4BTOwYUraMEttKEDBDJ4hld4s56sF+vd+li0rlnlTA3+yPr8AccElCM=</latexit><latexit sha1_base64="kbn/zJrKSAnUVVWYn0whsbhVcbA=">AAAB/HicbZDLSsNAFIZPvNZ6i3bpZrAIbixJEXRZcOOygr1AE8pkOmmHTiZhZiKGUF/FjQtF3Pog7nwbp2kW2vrDwMd/zuGc+YOEM6Ud59taW9/Y3Nqu7FR39/YPDu2j466KU0loh8Q8lv0AK8qZoB3NNKf9RFIcBZz2gunNvN57oFKxWNzrLKF+hMeChYxgbayhXfM4FmNOUfPxwvVkwUO77jScQmgV3BLqUKo9tL+8UUzSiApNOFZq4DqJ9nMsNSOczqpeqmiCyRSP6cCgwBFVfl4cP0NnxhmhMJbmCY0K9/dEjiOlsigwnRHWE7Vcm5v/1QapDq/9nIkk1VSQxaIw5UjHaJ4EGjFJieaZAUwkM7ciMsESE23yqpoQ3OUvr0K32XAN313WW04ZRwVO4BTOwYUraMEttKEDBDJ4hld4s56sF+vd+li0rlnlTA3+yPr8AccElCM=</latexit><latexit sha1_base64="kbn/zJrKSAnUVVWYn0whsbhVcbA=">AAAB/HicbZDLSsNAFIZPvNZ6i3bpZrAIbixJEXRZcOOygr1AE8pkOmmHTiZhZiKGUF/FjQtF3Pog7nwbp2kW2vrDwMd/zuGc+YOEM6Ud59taW9/Y3Nqu7FR39/YPDu2j466KU0loh8Q8lv0AK8qZoB3NNKf9RFIcBZz2gunNvN57oFKxWNzrLKF+hMeChYxgbayhXfM4FmNOUfPxwvVkwUO77jScQmgV3BLqUKo9tL+8UUzSiApNOFZq4DqJ9nMsNSOczqpeqmiCyRSP6cCgwBFVfl4cP0NnxhmhMJbmCY0K9/dEjiOlsigwnRHWE7Vcm5v/1QapDq/9nIkk1VSQxaIw5UjHaJ4EGjFJieaZAUwkM7ciMsESE23yqpoQ3OUvr0K32XAN313WW04ZRwVO4BTOwYUraMEttKEDBDJ4hld4s56sF+vd+li0rlnlTA3+yPr8AccElCM=</latexit>

• Fitting function 

a+
b

mh
<latexit sha1_base64="7Zo9NKLQpZ+4T/JA93bmrlziulo=">AAAB9XicbZBNSwMxEIZn/az1q+rRS7AIglB2RdBjwYvHCvYD2lqy6WwbmmSXJKuUpf/DiwdFvPpfvPlvTNs9aOsLgYd3ZpjJGyaCG+v7397K6tr6xmZhq7i9s7u3Xzo4bJg41QzrLBaxboXUoOAK65Zbga1EI5WhwGY4upnWm4+oDY/VvR0n2JV0oHjEGbXOeqDnnUhTRsJM9oaTXqnsV/yZyDIEOZQhV61X+ur0Y5ZKVJYJakw78BPbzai2nAmcFDupwYSyER1g26GiEk03m109IafO6ZMo1u4pS2bu74mMSmPGMnSdktqhWaxNzf9q7dRG192MqyS1qNh8UZQKYmMyjYD0uUZmxdgBZZq7WwkbUheDdUEVXQjB4peXoXFRCRzfXZarfh5HAY7hBM4ggCuowi3UoA4MNDzDK7x5T96L9+59zFtXvHzmCP7I+/wBCyKSJg==</latexit><latexit sha1_base64="7Zo9NKLQpZ+4T/JA93bmrlziulo=">AAAB9XicbZBNSwMxEIZn/az1q+rRS7AIglB2RdBjwYvHCvYD2lqy6WwbmmSXJKuUpf/DiwdFvPpfvPlvTNs9aOsLgYd3ZpjJGyaCG+v7397K6tr6xmZhq7i9s7u3Xzo4bJg41QzrLBaxboXUoOAK65Zbga1EI5WhwGY4upnWm4+oDY/VvR0n2JV0oHjEGbXOeqDnnUhTRsJM9oaTXqnsV/yZyDIEOZQhV61X+ur0Y5ZKVJYJakw78BPbzai2nAmcFDupwYSyER1g26GiEk03m109IafO6ZMo1u4pS2bu74mMSmPGMnSdktqhWaxNzf9q7dRG192MqyS1qNh8UZQKYmMyjYD0uUZmxdgBZZq7WwkbUheDdUEVXQjB4peXoXFRCRzfXZarfh5HAY7hBM4ggCuowi3UoA4MNDzDK7x5T96L9+59zFtXvHzmCP7I+/wBCyKSJg==</latexit><latexit sha1_base64="7Zo9NKLQpZ+4T/JA93bmrlziulo=">AAAB9XicbZBNSwMxEIZn/az1q+rRS7AIglB2RdBjwYvHCvYD2lqy6WwbmmSXJKuUpf/DiwdFvPpfvPlvTNs9aOsLgYd3ZpjJGyaCG+v7397K6tr6xmZhq7i9s7u3Xzo4bJg41QzrLBaxboXUoOAK65Zbga1EI5WhwGY4upnWm4+oDY/VvR0n2JV0oHjEGbXOeqDnnUhTRsJM9oaTXqnsV/yZyDIEOZQhV61X+ur0Y5ZKVJYJakw78BPbzai2nAmcFDupwYSyER1g26GiEk03m109IafO6ZMo1u4pS2bu74mMSmPGMnSdktqhWaxNzf9q7dRG192MqyS1qNh8UZQKYmMyjYD0uUZmxdgBZZq7WwkbUheDdUEVXQjB4peXoXFRCRzfXZarfh5HAY7hBM4ggCuowi3UoA4MNDzDK7x5T96L9+59zFtXvHzmCP7I+/wBCyKSJg==</latexit><latexit sha1_base64="7Zo9NKLQpZ+4T/JA93bmrlziulo=">AAAB9XicbZBNSwMxEIZn/az1q+rRS7AIglB2RdBjwYvHCvYD2lqy6WwbmmSXJKuUpf/DiwdFvPpfvPlvTNs9aOsLgYd3ZpjJGyaCG+v7397K6tr6xmZhq7i9s7u3Xzo4bJg41QzrLBaxboXUoOAK65Zbga1EI5WhwGY4upnWm4+oDY/VvR0n2JV0oHjEGbXOeqDnnUhTRsJM9oaTXqnsV/yZyDIEOZQhV61X+ur0Y5ZKVJYJakw78BPbzai2nAmcFDupwYSyER1g26GiEk03m109IafO6ZMo1u4pS2bu74mMSmPGMnSdktqhWaxNzf9q7dRG192MqyS1qNh8UZQKYmMyjYD0uUZmxdgBZZq7WwkbUheDdUEVXQjB4peXoXFRCRzfXZarfh5HAY7hBM4ggCuowi3UoA4MNDzDK7x5T96L9+59zFtXvHzmCP7I+/wBCyKSJg==</latexit>
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Limiting PDA

• Limiting PDA @ 
can be reconstructed from moments/parameters

mh ! 1
<latexit sha1_base64="LWk5EAdlMbqJ0x1ButlM1pG4Uz8=">AAAB83icbZDLSsNAFIYnXmu9VV26GSyCq5IUQZcFNy4r2As0oUymk3boXMLMiRBCX8ONC0Xc+jLufBunbRba+sPAx3/O4Zz541RwC77/7W1sbm3v7Fb2qvsHh0fHtZPTrtWZoaxDtdCmHxPLBFesAxwE66eGERkL1ound/N674kZy7V6hDxlkSRjxRNOCTgrlMNJCDrkKoF8WKv7DX8hvA5BCXVUqj2sfYUjTTPJFFBBrB0EfgpRQQxwKtisGmaWpYROyZgNHCoimY2Kxc0zfOmcEU60cU8BXri/Jwoirc1l7DolgYldrc3N/2qDDJLbqOAqzYApulyUZAKDxvMA8IgbRkHkDgg13N2K6YQYQsHFVHUhBKtfXodusxE4friut5plHBV0ji7QFQrQDWqhe9RGHURRip7RK3rzMu/Fe/c+lq0bXjlzhv7I+/wBZl2R2w==</latexit><latexit sha1_base64="LWk5EAdlMbqJ0x1ButlM1pG4Uz8=">AAAB83icbZDLSsNAFIYnXmu9VV26GSyCq5IUQZcFNy4r2As0oUymk3boXMLMiRBCX8ONC0Xc+jLufBunbRba+sPAx3/O4Zz541RwC77/7W1sbm3v7Fb2qvsHh0fHtZPTrtWZoaxDtdCmHxPLBFesAxwE66eGERkL1ound/N674kZy7V6hDxlkSRjxRNOCTgrlMNJCDrkKoF8WKv7DX8hvA5BCXVUqj2sfYUjTTPJFFBBrB0EfgpRQQxwKtisGmaWpYROyZgNHCoimY2Kxc0zfOmcEU60cU8BXri/Jwoirc1l7DolgYldrc3N/2qDDJLbqOAqzYApulyUZAKDxvMA8IgbRkHkDgg13N2K6YQYQsHFVHUhBKtfXodusxE4friut5plHBV0ji7QFQrQDWqhe9RGHURRip7RK3rzMu/Fe/c+lq0bXjlzhv7I+/wBZl2R2w==</latexit><latexit sha1_base64="LWk5EAdlMbqJ0x1ButlM1pG4Uz8=">AAAB83icbZDLSsNAFIYnXmu9VV26GSyCq5IUQZcFNy4r2As0oUymk3boXMLMiRBCX8ONC0Xc+jLufBunbRba+sPAx3/O4Zz541RwC77/7W1sbm3v7Fb2qvsHh0fHtZPTrtWZoaxDtdCmHxPLBFesAxwE66eGERkL1ound/N674kZy7V6hDxlkSRjxRNOCTgrlMNJCDrkKoF8WKv7DX8hvA5BCXVUqj2sfYUjTTPJFFBBrB0EfgpRQQxwKtisGmaWpYROyZgNHCoimY2Kxc0zfOmcEU60cU8BXri/Jwoirc1l7DolgYldrc3N/2qDDJLbqOAqzYApulyUZAKDxvMA8IgbRkHkDgg13N2K6YQYQsHFVHUhBKtfXodusxE4friut5plHBV0ji7QFQrQDWqhe9RGHURRip7RK3rzMu/Fe/c+lq0bXjlzhv7I+/wBZl2R2w==</latexit><latexit sha1_base64="LWk5EAdlMbqJ0x1ButlM1pG4Uz8=">AAAB83icbZDLSsNAFIYnXmu9VV26GSyCq5IUQZcFNy4r2As0oUymk3boXMLMiRBCX8ONC0Xc+jLufBunbRba+sPAx3/O4Zz541RwC77/7W1sbm3v7Fb2qvsHh0fHtZPTrtWZoaxDtdCmHxPLBFesAxwE66eGERkL1ound/N674kZy7V6hDxlkSRjxRNOCTgrlMNJCDrkKoF8WKv7DX8hvA5BCXVUqj2sfYUjTTPJFFBBrB0EfgpRQQxwKtisGmaWpYROyZgNHCoimY2Kxc0zfOmcEU60cU8BXri/Jwoirc1l7DolgYldrc3N/2qDDJLbqOAqzYApulyUZAKDxvMA8IgbRkHkDgg13N2K6YQYQsHFVHUhBKtfXodusxE4friut5plHBV0ji7QFQrQDWqhe9RGHURRip7RK3rzMu/Fe/c+lq0bXjlzhv7I+/wBZl2R2w==</latexit>

• What does a limiting PDA imply?

• PDA stable  
against fitting different moms/pars
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Gegenbauer or Gaussian?

• Main difference
end point behavior @ x ! 1

<latexit sha1_base64="OPyUyfojGV9WX34lXCEpLAzdA0I=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsN4KXjxWMLbQhrLZbtqlm03YnYgl9Dd48aDi1T/kzX/jts1BWx8MPN6bYWZemEph0HW/ndLa+sbmVnm7srO7t39QPTx6MEmmGfdZIhPdCanhUijuo0DJO6nmNA4lb4fjm5nffuTaiETd4yTlQUyHSkSCUbSS/9TDxOtXa27dnYOsEq8gNSjQ6le/eoOEZTFXyCQ1puu5KQY51SiY5NNKLzM8pWxMh7xrqaIxN0E+P3ZKzqwyIFGibSkkc/X3RE5jYyZxaDtjiiOz7M3E/7xuhlEjyIVKM+SKLRZFmSSYkNnnZCA0ZygnllCmhb2VsBHVlKHNp2JD8JZfXiX+Rf267t1d1pqNIo0ynMApnIMHV9CEW2iBDwwEPMMrvDnKeXHenY9Fa8kpZo7hD5zPHxX9jl4=</latexit><latexit sha1_base64="OPyUyfojGV9WX34lXCEpLAzdA0I=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsN4KXjxWMLbQhrLZbtqlm03YnYgl9Dd48aDi1T/kzX/jts1BWx8MPN6bYWZemEph0HW/ndLa+sbmVnm7srO7t39QPTx6MEmmGfdZIhPdCanhUijuo0DJO6nmNA4lb4fjm5nffuTaiETd4yTlQUyHSkSCUbSS/9TDxOtXa27dnYOsEq8gNSjQ6le/eoOEZTFXyCQ1puu5KQY51SiY5NNKLzM8pWxMh7xrqaIxN0E+P3ZKzqwyIFGibSkkc/X3RE5jYyZxaDtjiiOz7M3E/7xuhlEjyIVKM+SKLRZFmSSYkNnnZCA0ZygnllCmhb2VsBHVlKHNp2JD8JZfXiX+Rf267t1d1pqNIo0ynMApnIMHV9CEW2iBDwwEPMMrvDnKeXHenY9Fa8kpZo7hD5zPHxX9jl4=</latexit><latexit sha1_base64="OPyUyfojGV9WX34lXCEpLAzdA0I=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsN4KXjxWMLbQhrLZbtqlm03YnYgl9Dd48aDi1T/kzX/jts1BWx8MPN6bYWZemEph0HW/ndLa+sbmVnm7srO7t39QPTx6MEmmGfdZIhPdCanhUijuo0DJO6nmNA4lb4fjm5nffuTaiETd4yTlQUyHSkSCUbSS/9TDxOtXa27dnYOsEq8gNSjQ6le/eoOEZTFXyCQ1puu5KQY51SiY5NNKLzM8pWxMh7xrqaIxN0E+P3ZKzqwyIFGibSkkc/X3RE5jYyZxaDtjiiOz7M3E/7xuhlEjyIVKM+SKLRZFmSSYkNnnZCA0ZygnllCmhb2VsBHVlKHNp2JD8JZfXiX+Rf267t1d1pqNIo0ynMApnIMHV9CEW2iBDwwEPMMrvDnKeXHenY9Fa8kpZo7hD5zPHxX9jl4=</latexit><latexit sha1_base64="OPyUyfojGV9WX34lXCEpLAzdA0I=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsN4KXjxWMLbQhrLZbtqlm03YnYgl9Dd48aDi1T/kzX/jts1BWx8MPN6bYWZemEph0HW/ndLa+sbmVnm7srO7t39QPTx6MEmmGfdZIhPdCanhUijuo0DJO6nmNA4lb4fjm5nffuTaiETd4yTlQUyHSkSCUbSS/9TDxOtXa27dnYOsEq8gNSjQ6le/eoOEZTFXyCQ1puu5KQY51SiY5NNKLzM8pWxMh7xrqaIxN0E+P3ZKzqwyIFGibSkkc/X3RE5jYyZxaDtjiiOz7M3E/7xuhlEjyIVKM+SKLRZFmSSYkNnnZCA0ZygnllCmhb2VsBHVlKHNp2JD8JZfXiX+Rf267t1d1pqNIo0ynMApnIMHV9CEW2iBDwwEPMMrvDnKeXHenY9Fa8kpZo7hD5zPHxX9jl4=</latexit>

• Affects the inverse moment 
large      behavior of form factors 

Z 1

0
dx�(x)/(1� x)

<latexit sha1_base64="CzJb295cmZu+c1t6aRRXBXZMFQo=">AAACD3icbVBNTwIxEO3iF+LXqkcvVWKERHHXkKg3Ei8eMREhYVfSLQUa2u6m7RrIhp/gxb/ixYMar169+W/sAgcFXzLJy3szmZkXRIwq7TjfVmZhcWl5JbuaW1vf2Nyyt3fuVBhLTGo4ZKFsBEgRRgWpaaoZaUSSIB4wUg/6V6lffyBS0VDc6mFEfI66gnYoRtpILfvIo0K3nHvX2/c40j3Jk/Zo4B1DL+rRwqAIT2HBPRkUW3beKTljwHniTkkeTFFt2V9eO8QxJ0JjhpRquk6k/QRJTTEjo5wXKxIh3Edd0jRUIE6Un4wfGsFDo7RhJ5SmhIZj9fdEgrhSQx6YzvRoNeul4n9eM9adCz+hIoo1EXiyqBMzqEOYpgPbVBKs2dAQhCU1t0LcQxJhbTLMmRDc2ZfnSe2sdFlyb8r5SnmaRhbsgQNQAC44BxVwDaqgBjB4BM/gFbxZT9aL9W59TFoz1nRmF/yB9fkDr+ualg==</latexit><latexit sha1_base64="CzJb295cmZu+c1t6aRRXBXZMFQo=">AAACD3icbVBNTwIxEO3iF+LXqkcvVWKERHHXkKg3Ei8eMREhYVfSLQUa2u6m7RrIhp/gxb/ixYMar169+W/sAgcFXzLJy3szmZkXRIwq7TjfVmZhcWl5JbuaW1vf2Nyyt3fuVBhLTGo4ZKFsBEgRRgWpaaoZaUSSIB4wUg/6V6lffyBS0VDc6mFEfI66gnYoRtpILfvIo0K3nHvX2/c40j3Jk/Zo4B1DL+rRwqAIT2HBPRkUW3beKTljwHniTkkeTFFt2V9eO8QxJ0JjhpRquk6k/QRJTTEjo5wXKxIh3Edd0jRUIE6Un4wfGsFDo7RhJ5SmhIZj9fdEgrhSQx6YzvRoNeul4n9eM9adCz+hIoo1EXiyqBMzqEOYpgPbVBKs2dAQhCU1t0LcQxJhbTLMmRDc2ZfnSe2sdFlyb8r5SnmaRhbsgQNQAC44BxVwDaqgBjB4BM/gFbxZT9aL9W59TFoz1nRmF/yB9fkDr+ualg==</latexit><latexit sha1_base64="CzJb295cmZu+c1t6aRRXBXZMFQo=">AAACD3icbVBNTwIxEO3iF+LXqkcvVWKERHHXkKg3Ei8eMREhYVfSLQUa2u6m7RrIhp/gxb/ixYMar169+W/sAgcFXzLJy3szmZkXRIwq7TjfVmZhcWl5JbuaW1vf2Nyyt3fuVBhLTGo4ZKFsBEgRRgWpaaoZaUSSIB4wUg/6V6lffyBS0VDc6mFEfI66gnYoRtpILfvIo0K3nHvX2/c40j3Jk/Zo4B1DL+rRwqAIT2HBPRkUW3beKTljwHniTkkeTFFt2V9eO8QxJ0JjhpRquk6k/QRJTTEjo5wXKxIh3Edd0jRUIE6Un4wfGsFDo7RhJ5SmhIZj9fdEgrhSQx6YzvRoNeul4n9eM9adCz+hIoo1EXiyqBMzqEOYpgPbVBKs2dAQhCU1t0LcQxJhbTLMmRDc2ZfnSe2sdFlyb8r5SnmaRhbsgQNQAC44BxVwDaqgBjB4BM/gFbxZT9aL9W59TFoz1nRmF/yB9fkDr+ualg==</latexit><latexit sha1_base64="CzJb295cmZu+c1t6aRRXBXZMFQo=">AAACD3icbVBNTwIxEO3iF+LXqkcvVWKERHHXkKg3Ei8eMREhYVfSLQUa2u6m7RrIhp/gxb/ixYMar169+W/sAgcFXzLJy3szmZkXRIwq7TjfVmZhcWl5JbuaW1vf2Nyyt3fuVBhLTGo4ZKFsBEgRRgWpaaoZaUSSIB4wUg/6V6lffyBS0VDc6mFEfI66gnYoRtpILfvIo0K3nHvX2/c40j3Jk/Zo4B1DL+rRwqAIT2HBPRkUW3beKTljwHniTkkeTFFt2V9eO8QxJ0JjhpRquk6k/QRJTTEjo5wXKxIh3Edd0jRUIE6Un4wfGsFDo7RhJ5SmhIZj9fdEgrhSQx6YzvRoNeul4n9eM9adCz+hIoo1EXiyqBMzqEOYpgPbVBKs2dAQhCU1t0LcQxJhbTLMmRDc2ZfnSe2sdFlyb8r5SnmaRhbsgQNQAC44BxVwDaqgBjB4BM/gFbxZT9aL9W59TFoz1nRmF/yB9fkDr+ualg==</latexit>

Q2
<latexit sha1_base64="utjBTTIovutZez1gRuVXu7toN0k=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSJ4KkkpqLeCF48tGltoY9lsN+3SzSbsToRS+hO8eFDx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6Lrfztr6xubWdmGnuLu3f3BYOjp+MEmmGfdZIhPdDqnhUijuo0DJ26nmNA4lb4Wjm5nfeuLaiETd4zjlQUwHSkSCUbTSXfOx2iuV3Yo7B1klXk7KkKPRK311+wnLYq6QSWpMx3NTDCZUo2CST4vdzPCUshEd8I6lisbcBJP5qVNybpU+iRJtSyGZq78nJjQ2ZhyHtjOmODTL3kz8z+tkGF0FE6HSDLlii0VRJgkmZPY36QvNGcqxJZRpYW8lbEg1ZWjTKdoQvOWXV4lfrVxXvGatXK/laRTgFM7gAjy4hDrcQgN8YDCAZ3iFN0c6L86787FoXXPymRP4A+fzBzn7jT8=</latexit><latexit sha1_base64="utjBTTIovutZez1gRuVXu7toN0k=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSJ4KkkpqLeCF48tGltoY9lsN+3SzSbsToRS+hO8eFDx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6Lrfztr6xubWdmGnuLu3f3BYOjp+MEmmGfdZIhPdDqnhUijuo0DJ26nmNA4lb4Wjm5nfeuLaiETd4zjlQUwHSkSCUbTSXfOx2iuV3Yo7B1klXk7KkKPRK311+wnLYq6QSWpMx3NTDCZUo2CST4vdzPCUshEd8I6lisbcBJP5qVNybpU+iRJtSyGZq78nJjQ2ZhyHtjOmODTL3kz8z+tkGF0FE6HSDLlii0VRJgkmZPY36QvNGcqxJZRpYW8lbEg1ZWjTKdoQvOWXV4lfrVxXvGatXK/laRTgFM7gAjy4hDrcQgN8YDCAZ3iFN0c6L86787FoXXPymRP4A+fzBzn7jT8=</latexit><latexit sha1_base64="utjBTTIovutZez1gRuVXu7toN0k=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSJ4KkkpqLeCF48tGltoY9lsN+3SzSbsToRS+hO8eFDx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6Lrfztr6xubWdmGnuLu3f3BYOjp+MEmmGfdZIhPdDqnhUijuo0DJ26nmNA4lb4Wjm5nfeuLaiETd4zjlQUwHSkSCUbTSXfOx2iuV3Yo7B1klXk7KkKPRK311+wnLYq6QSWpMx3NTDCZUo2CST4vdzPCUshEd8I6lisbcBJP5qVNybpU+iRJtSyGZq78nJjQ2ZhyHtjOmODTL3kz8z+tkGF0FE6HSDLlii0VRJgkmZPY36QvNGcqxJZRpYW8lbEg1ZWjTKdoQvOWXV4lfrVxXvGatXK/laRTgFM7gAjy4hDrcQgN8YDCAZ3iFN0c6L86787FoXXPymRP4A+fzBzn7jT8=</latexit><latexit sha1_base64="utjBTTIovutZez1gRuVXu7toN0k=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSJ4KkkpqLeCF48tGltoY9lsN+3SzSbsToRS+hO8eFDx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6Lrfztr6xubWdmGnuLu3f3BYOjp+MEmmGfdZIhPdDqnhUijuo0DJ26nmNA4lb4Wjm5nfeuLaiETd4zjlQUwHSkSCUbTSXfOx2iuV3Yo7B1klXk7KkKPRK311+wnLYq6QSWpMx3NTDCZUo2CST4vdzPCUshEd8I6lisbcBJP5qVNybpU+iRJtSyGZq78nJjQ2ZhyHtjOmODTL3kz8z+tkGF0FE6HSDLlii0VRJgkmZPY36QvNGcqxJZRpYW8lbEg1ZWjTKdoQvOWXV4lfrVxXvGatXK/laRTgFM7gAjy4hDrcQgN8YDCAZ3iFN0c6L86787FoXXPymRP4A+fzBzn7jT8=</latexit>

• Large factor expected 
up to three times (bottom sector)

• How to distinguish?
Use Bayesian determination
Gao, Chang, Liu PLB 770 (2017)

• Model independent  
determination of the PDA through

• Gegenbauer preferred  
@ end point x ! 1

<latexit sha1_base64="OPyUyfojGV9WX34lXCEpLAzdA0I=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsN4KXjxWMLbQhrLZbtqlm03YnYgl9Dd48aDi1T/kzX/jts1BWx8MPN6bYWZemEph0HW/ndLa+sbmVnm7srO7t39QPTx6MEmmGfdZIhPdCanhUijuo0DJO6nmNA4lb4fjm5nffuTaiETd4yTlQUyHSkSCUbSS/9TDxOtXa27dnYOsEq8gNSjQ6le/eoOEZTFXyCQ1puu5KQY51SiY5NNKLzM8pWxMh7xrqaIxN0E+P3ZKzqwyIFGibSkkc/X3RE5jYyZxaDtjiiOz7M3E/7xuhlEjyIVKM+SKLRZFmSSYkNnnZCA0ZygnllCmhb2VsBHVlKHNp2JD8JZfXiX+Rf267t1d1pqNIo0ynMApnIMHV9CEW2iBDwwEPMMrvDnKeXHenY9Fa8kpZo7hD5zPHxX9jl4=</latexit><latexit sha1_base64="OPyUyfojGV9WX34lXCEpLAzdA0I=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsN4KXjxWMLbQhrLZbtqlm03YnYgl9Dd48aDi1T/kzX/jts1BWx8MPN6bYWZemEph0HW/ndLa+sbmVnm7srO7t39QPTx6MEmmGfdZIhPdCanhUijuo0DJO6nmNA4lb4fjm5nffuTaiETd4yTlQUyHSkSCUbSS/9TDxOtXa27dnYOsEq8gNSjQ6le/eoOEZTFXyCQ1puu5KQY51SiY5NNKLzM8pWxMh7xrqaIxN0E+P3ZKzqwyIFGibSkkc/X3RE5jYyZxaDtjiiOz7M3E/7xuhlEjyIVKM+SKLRZFmSSYkNnnZCA0ZygnllCmhb2VsBHVlKHNp2JD8JZfXiX+Rf267t1d1pqNIo0ynMApnIMHV9CEW2iBDwwEPMMrvDnKeXHenY9Fa8kpZo7hD5zPHxX9jl4=</latexit><latexit sha1_base64="OPyUyfojGV9WX34lXCEpLAzdA0I=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsN4KXjxWMLbQhrLZbtqlm03YnYgl9Dd48aDi1T/kzX/jts1BWx8MPN6bYWZemEph0HW/ndLa+sbmVnm7srO7t39QPTx6MEmmGfdZIhPdCanhUijuo0DJO6nmNA4lb4fjm5nffuTaiETd4yTlQUyHSkSCUbSS/9TDxOtXa27dnYOsEq8gNSjQ6le/eoOEZTFXyCQ1puu5KQY51SiY5NNKLzM8pWxMh7xrqaIxN0E+P3ZKzqwyIFGibSkkc/X3RE5jYyZxaDtjiiOz7M3E/7xuhlEjyIVKM+SKLRZFmSSYkNnnZCA0ZygnllCmhb2VsBHVlKHNp2JD8JZfXiX+Rf267t1d1pqNIo0ynMApnIMHV9CEW2iBDwwEPMMrvDnKeXHenY9Fa8kpZo7hD5zPHxX9jl4=</latexit><latexit sha1_base64="OPyUyfojGV9WX34lXCEpLAzdA0I=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsN4KXjxWMLbQhrLZbtqlm03YnYgl9Dd48aDi1T/kzX/jts1BWx8MPN6bYWZemEph0HW/ndLa+sbmVnm7srO7t39QPTx6MEmmGfdZIhPdCanhUijuo0DJO6nmNA4lb4fjm5nffuTaiETd4yTlQUyHSkSCUbSS/9TDxOtXa27dnYOsEq8gNSjQ6le/eoOEZTFXyCQ1puu5KQY51SiY5NNKLzM8pWxMh7xrqaIxN0E+P3ZKzqwyIFGibSkkc/X3RE5jYyZxaDtjiiOz7M3E/7xuhlEjyIVKM+SKLRZFmSSYkNnnZCA0ZygnllCmhb2VsBHVlKHNp2JD8JZfXiX+Rf267t1d1pqNIo0ynMApnIMHV9CEW2iBDwwEPMMrvDnKeXHenY9Fa8kpZo7hD5zPHxX9jl4=</latexit>
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<latexit sha1_base64="4iY5Wn7PcI9bXERORIlwfuVAm6o="></latexit><latexit sha1_base64="4iY5Wn7PcI9bXERORIlwfuVAm6o="></latexit><latexit sha1_base64="4iY5Wn7PcI9bXERORIlwfuVAm6o="></latexit><latexit sha1_base64="4iY5Wn7PcI9bXERORIlwfuVAm6o="></latexit>

• Use MEM  
to extract    from numerical data of  g

<latexit sha1_base64="uCYxs4U/qrzAvwVAYY1V8R3yqtc=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY8OKxBdMW2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvGEquDau++2UNja3tnfKu5W9/YPDo+rxSVsnmWLos0QkqhtSjYJL9A03ArupQhqHAjvh5G5e7zyh0jyRD2aaYhDTkeQRZ9RYqzUaVGtu3V2IrINXQA0KNQfVr/4wYVmM0jBBte55bmqCnCrDmcBZpZ9pTCmb0BH2LEoaow7yxaIzcmGdIYkSZZ80ZOH+nshprPU0Dm1nTM1Yr9bm5n+1Xmai2yDnMs0MSrb8KMoEMQmZX02GXCEzYmqBMsXtroSNqaLM2GwqNgRv9eR1aF/VPcut61rDLeIowxmcwyV4cAMNuIcm+MAA4Rle4c15dF6cd+dj2VpyiplT+CPn8wfHDYzZ</latexit><latexit sha1_base64="uCYxs4U/qrzAvwVAYY1V8R3yqtc=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY8OKxBdMW2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvGEquDau++2UNja3tnfKu5W9/YPDo+rxSVsnmWLos0QkqhtSjYJL9A03ArupQhqHAjvh5G5e7zyh0jyRD2aaYhDTkeQRZ9RYqzUaVGtu3V2IrINXQA0KNQfVr/4wYVmM0jBBte55bmqCnCrDmcBZpZ9pTCmb0BH2LEoaow7yxaIzcmGdIYkSZZ80ZOH+nshprPU0Dm1nTM1Yr9bm5n+1Xmai2yDnMs0MSrb8KMoEMQmZX02GXCEzYmqBMsXtroSNqaLM2GwqNgRv9eR1aF/VPcut61rDLeIowxmcwyV4cAMNuIcm+MAA4Rle4c15dF6cd+dj2VpyiplT+CPn8wfHDYzZ</latexit><latexit sha1_base64="uCYxs4U/qrzAvwVAYY1V8R3yqtc=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY8OKxBdMW2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvGEquDau++2UNja3tnfKu5W9/YPDo+rxSVsnmWLos0QkqhtSjYJL9A03ArupQhqHAjvh5G5e7zyh0jyRD2aaYhDTkeQRZ9RYqzUaVGtu3V2IrINXQA0KNQfVr/4wYVmM0jBBte55bmqCnCrDmcBZpZ9pTCmb0BH2LEoaow7yxaIzcmGdIYkSZZ80ZOH+nshprPU0Dm1nTM1Yr9bm5n+1Xmai2yDnMs0MSrb8KMoEMQmZX02GXCEzYmqBMsXtroSNqaLM2GwqNgRv9eR1aF/VPcut61rDLeIowxmcwyV4cAMNuIcm+MAA4Rle4c15dF6cd+dj2VpyiplT+CPn8wfHDYzZ</latexit><latexit sha1_base64="uCYxs4U/qrzAvwVAYY1V8R3yqtc=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY8OKxBdMW2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvGEquDau++2UNja3tnfKu5W9/YPDo+rxSVsnmWLos0QkqhtSjYJL9A03ArupQhqHAjvh5G5e7zyh0jyRD2aaYhDTkeQRZ9RYqzUaVGtu3V2IrINXQA0KNQfVr/4wYVmM0jBBte55bmqCnCrDmcBZpZ9pTCmb0BH2LEoaow7yxaIzcmGdIYkSZZ80ZOH+nshprPU0Dm1nTM1Yr9bm5n+1Xmai2yDnMs0MSrb8KMoEMQmZX02GXCEzYmqBMsXtroSNqaLM2GwqNgRv9eR1aF/VPcut61rDLeIowxmcwyV4cAMNuIcm+MAA4Rle4c15dF6cd+dj2VpyiplT+CPn8wfHDYzZ</latexit>

�
<latexit sha1_base64="1Xyf9MRG2v3aYnqFaV/6S9tP18s=">AAAB63icbZDLSgMxFIZP6q3WW9Wlm2ARXJUZEXRZcOOygr1AO5RMmumEJpkhyQhl6Cu4caGIW1/InW9jpp2Ftv4Q+PjPOeScP0wFN9bzvlFlY3Nre6e6W9vbPzg8qh+fdE2Saco6NBGJ7ofEMMEV61huBeunmhEZCtYLp3dFvffEtOGJerSzlAWSTBSPOCW2sIbtmI/qDa/pLYTXwS+hAaXao/rXcJzQTDJlqSDGDHwvtUFOtOVUsHltmBmWEjolEzZwqIhkJsgXu87xhXPGOEq0e8rihft7IifSmJkMXackNjartcL8rzbIbHQb5FylmWWKLj+KMoFtgovD8ZhrRq2YOSBUc7crpjHRhFoXT82F4K+evA7dq6bv+OG60fLKOKpwBudwCT7cQAvuoQ0doBDDM7zCG5LoBb2jj2VrBZUzp/BH6PMH3VGODQ==</latexit><latexit sha1_base64="1Xyf9MRG2v3aYnqFaV/6S9tP18s=">AAAB63icbZDLSgMxFIZP6q3WW9Wlm2ARXJUZEXRZcOOygr1AO5RMmumEJpkhyQhl6Cu4caGIW1/InW9jpp2Ftv4Q+PjPOeScP0wFN9bzvlFlY3Nre6e6W9vbPzg8qh+fdE2Saco6NBGJ7ofEMMEV61huBeunmhEZCtYLp3dFvffEtOGJerSzlAWSTBSPOCW2sIbtmI/qDa/pLYTXwS+hAaXao/rXcJzQTDJlqSDGDHwvtUFOtOVUsHltmBmWEjolEzZwqIhkJsgXu87xhXPGOEq0e8rihft7IifSmJkMXackNjartcL8rzbIbHQb5FylmWWKLj+KMoFtgovD8ZhrRq2YOSBUc7crpjHRhFoXT82F4K+evA7dq6bv+OG60fLKOKpwBudwCT7cQAvuoQ0doBDDM7zCG5LoBb2jj2VrBZUzp/BH6PMH3VGODQ==</latexit><latexit sha1_base64="1Xyf9MRG2v3aYnqFaV/6S9tP18s=">AAAB63icbZDLSgMxFIZP6q3WW9Wlm2ARXJUZEXRZcOOygr1AO5RMmumEJpkhyQhl6Cu4caGIW1/InW9jpp2Ftv4Q+PjPOeScP0wFN9bzvlFlY3Nre6e6W9vbPzg8qh+fdE2Saco6NBGJ7ofEMMEV61huBeunmhEZCtYLp3dFvffEtOGJerSzlAWSTBSPOCW2sIbtmI/qDa/pLYTXwS+hAaXao/rXcJzQTDJlqSDGDHwvtUFOtOVUsHltmBmWEjolEzZwqIhkJsgXu87xhXPGOEq0e8rihft7IifSmJkMXackNjartcL8rzbIbHQb5FylmWWKLj+KMoFtgovD8ZhrRq2YOSBUc7crpjHRhFoXT82F4K+evA7dq6bv+OG60fLKOKpwBudwCT7cQAvuoQ0doBDDM7zCG5LoBb2jj2VrBZUzp/BH6PMH3VGODQ==</latexit><latexit sha1_base64="1Xyf9MRG2v3aYnqFaV/6S9tP18s=">AAAB63icbZDLSgMxFIZP6q3WW9Wlm2ARXJUZEXRZcOOygr1AO5RMmumEJpkhyQhl6Cu4caGIW1/InW9jpp2Ftv4Q+PjPOeScP0wFN9bzvlFlY3Nre6e6W9vbPzg8qh+fdE2Saco6NBGJ7ofEMMEV61huBeunmhEZCtYLp3dFvffEtOGJerSzlAWSTBSPOCW2sIbtmI/qDa/pLYTXwS+hAaXao/rXcJzQTDJlqSDGDHwvtUFOtOVUsHltmBmWEjolEzZwqIhkJsgXu87xhXPGOEq0e8rihft7IifSmJkMXackNjartcL8rzbIbHQb5FylmWWKLj+KMoFtgovD8ZhrRq2YOSBUc7crpjHRhFoXT82F4K+evA7dq6bv+OG60fLKOKpwBudwCT7cQAvuoQ0doBDDM7zCG5LoBb2jj2VrBZUzp/BH6PMH3VGODQ==</latexit>
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