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Hadronic tensor and PDF

�2

F2(x,Q
2) ! xq(x,Q2)F1(x,Q

2) ! q(x,Q2)

finite renormalization for local vector current
C2 =

X

~xf

e�i~p·~xf h�N (~xf , tf )�̄N (~0, t0)i

⌧ = t2 � t1
<latexit sha1_base64="l4tKN/9KFvj/i6IhOf6QyEWGYPo=">AAAB83icbVBNS8NAEN3Ur1q/qh69LBbBiyUpgl6EohePFewHNCFstpt26WYTdmeFEvo3vHhQxKt/xpv/xm2bg7Y+GHi8N8PMvCgTXIPrfjultfWNza3ydmVnd2//oHp41NGpUZS1aSpS1YuIZoJL1gYOgvUyxUgSCdaNxnczv/vElOapfIRJxoKEDCWPOSVgJd8HYm4gbFxA6IXVmlt358CrxCtIDRVohdUvf5BSkzAJVBCt+56bQZATBZwKNq34RrOM0DEZsr6lkiRMB/n85ik+s8oAx6myJQHP1d8TOUm0niSR7UwIjPSyNxP/8/oG4usg5zIzwCRdLIqNwJDiWQB4wBWjICaWEKq4vRXTEVGEgo2pYkPwll9eJZ1G3XPr3sNlrXlbxFFGJ+gUnSMPXaEmukct1EYUZegZvaI3xzgvzrvzsWgtOcXMMfoD5/MHFVCRCw==</latexit><latexit sha1_base64="l4tKN/9KFvj/i6IhOf6QyEWGYPo=">AAAB83icbVBNS8NAEN3Ur1q/qh69LBbBiyUpgl6EohePFewHNCFstpt26WYTdmeFEvo3vHhQxKt/xpv/xm2bg7Y+GHi8N8PMvCgTXIPrfjultfWNza3ydmVnd2//oHp41NGpUZS1aSpS1YuIZoJL1gYOgvUyxUgSCdaNxnczv/vElOapfIRJxoKEDCWPOSVgJd8HYm4gbFxA6IXVmlt358CrxCtIDRVohdUvf5BSkzAJVBCt+56bQZATBZwKNq34RrOM0DEZsr6lkiRMB/n85ik+s8oAx6myJQHP1d8TOUm0niSR7UwIjPSyNxP/8/oG4usg5zIzwCRdLIqNwJDiWQB4wBWjICaWEKq4vRXTEVGEgo2pYkPwll9eJZ1G3XPr3sNlrXlbxFFGJ+gUnSMPXaEmukct1EYUZegZvaI3xzgvzrvzsWgtOcXMMfoD5/MHFVCRCw==</latexit><latexit sha1_base64="l4tKN/9KFvj/i6IhOf6QyEWGYPo=">AAAB83icbVBNS8NAEN3Ur1q/qh69LBbBiyUpgl6EohePFewHNCFstpt26WYTdmeFEvo3vHhQxKt/xpv/xm2bg7Y+GHi8N8PMvCgTXIPrfjultfWNza3ydmVnd2//oHp41NGpUZS1aSpS1YuIZoJL1gYOgvUyxUgSCdaNxnczv/vElOapfIRJxoKEDCWPOSVgJd8HYm4gbFxA6IXVmlt358CrxCtIDRVohdUvf5BSkzAJVBCt+56bQZATBZwKNq34RrOM0DEZsr6lkiRMB/n85ik+s8oAx6myJQHP1d8TOUm0niSR7UwIjPSyNxP/8/oG4usg5zIzwCRdLIqNwJDiWQB4wBWjICaWEKq4vRXTEVGEgo2pYkPwll9eJZ1G3XPr3sNlrXlbxFFGJ+gUnSMPXaEmukct1EYUZegZvaI3xzgvzrvzsWgtOcXMMfoD5/MHFVCRCw==</latexit><latexit sha1_base64="l4tKN/9KFvj/i6IhOf6QyEWGYPo=">AAAB83icbVBNS8NAEN3Ur1q/qh69LBbBiyUpgl6EohePFewHNCFstpt26WYTdmeFEvo3vHhQxKt/xpv/xm2bg7Y+GHi8N8PMvCgTXIPrfjultfWNza3ydmVnd2//oHp41NGpUZS1aSpS1YuIZoJL1gYOgvUyxUgSCdaNxnczv/vElOapfIRJxoKEDCWPOSVgJd8HYm4gbFxA6IXVmlt358CrxCtIDRVohdUvf5BSkzAJVBCt+56bQZATBZwKNq34RrOM0DEZsr6lkiRMB/n85ik+s8oAx6myJQHP1d8TOUm0niSR7UwIjPSyNxP/8/oG4usg5zIzwCRdLIqNwJDiWQB4wBWjICaWEKq4vRXTEVGEgo2pYkPwll9eJZ1G3XPr3sNlrXlbxFFGJ+gUnSMPXaEmukct1EYUZegZvaI3xzgvzrvzsWgtOcXMMfoD5/MHFVCRCw==</latexit>

K.F. Liu, PRD 62, 074501 (2000) 

K.F. Liu, PoS, LATTICE2015:115 (2016) 

On the lattice
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need to solve the inverse problem!
K.F. Liu and S. J. Dong, PRL 72, 1790 (1994) 
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suppressed by O(1/Q^2)

The CS u-bar and d-bar contribution are supposed to be responsible for the Gottfried sum rule 
violation can be revealed explicitly.

…

K.F. Liu and S. J. Dong, PRL 72, 1790 (1994) 



lattice setups
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(away from the elastic peak)

Elastic peak Quasi-elastic contribution DIS region (working region) Q2 < 0

𝝂

⌫ = (m2
N + |~p+ ~q|2) 1

2 � Ep
<latexit sha1_base64="7DznkTLQWL8GALfEZNN5Fh41r0M="></latexit><latexit sha1_base64="7DznkTLQWL8GALfEZNN5Fh41r0M="></latexit><latexit sha1_base64="7DznkTLQWL8GALfEZNN5Fh41r0M="></latexit><latexit sha1_base64="7DznkTLQWL8GALfEZNN5Fh41r0M="></latexit> ⌫ = |~q|

<latexit sha1_base64="Rgtmq/qTxOoqwy+1nc355c5jaW8=">AAAB9HicbVBNS8NAEJ34WetX1aOXYBE8lUQEvQhFLx4r2A9oQtlsJ+3SzSbd3RRK2t/hxYMiXv0x3vw3btsctPXBwOO9GWbmBQlnSjvOt7W2vrG5tV3YKe7u7R8clo6OGypOJcU6jXksWwFRyJnAumaaYyuRSKKAYzMY3M/85gilYrF40uME/Yj0BAsZJdpIvifS24k3QpoNp5NOqexUnDnsVeLmpAw5ap3Sl9eNaRqh0JQTpdquk2g/I1IzynFa9FKFCaED0sO2oYJEqPxsfvTUPjdK1w5jaUpoe67+nshIpNQ4CkxnRHRfLXsz8T+vnerwxs+YSFKNgi4WhSm3dWzPErC7TCLVfGwIoZKZW23aJ5JQbXIqmhDc5ZdXSeOy4joV9/GqXL3L4yjAKZzBBbhwDVV4gBrUgcIQnuEV3qyR9WK9Wx+L1jUrnzmBP7A+fwBTvZJz</latexit><latexit sha1_base64="Rgtmq/qTxOoqwy+1nc355c5jaW8=">AAAB9HicbVBNS8NAEJ34WetX1aOXYBE8lUQEvQhFLx4r2A9oQtlsJ+3SzSbd3RRK2t/hxYMiXv0x3vw3btsctPXBwOO9GWbmBQlnSjvOt7W2vrG5tV3YKe7u7R8clo6OGypOJcU6jXksWwFRyJnAumaaYyuRSKKAYzMY3M/85gilYrF40uME/Yj0BAsZJdpIvifS24k3QpoNp5NOqexUnDnsVeLmpAw5ap3Sl9eNaRqh0JQTpdquk2g/I1IzynFa9FKFCaED0sO2oYJEqPxsfvTUPjdK1w5jaUpoe67+nshIpNQ4CkxnRHRfLXsz8T+vnerwxs+YSFKNgi4WhSm3dWzPErC7TCLVfGwIoZKZW23aJ5JQbXIqmhDc5ZdXSeOy4joV9/GqXL3L4yjAKZzBBbhwDVV4gBrUgcIQnuEV3qyR9WK9Wx+L1jUrnzmBP7A+fwBTvZJz</latexit><latexit sha1_base64="Rgtmq/qTxOoqwy+1nc355c5jaW8=">AAAB9HicbVBNS8NAEJ34WetX1aOXYBE8lUQEvQhFLx4r2A9oQtlsJ+3SzSbd3RRK2t/hxYMiXv0x3vw3btsctPXBwOO9GWbmBQlnSjvOt7W2vrG5tV3YKe7u7R8clo6OGypOJcU6jXksWwFRyJnAumaaYyuRSKKAYzMY3M/85gilYrF40uME/Yj0BAsZJdpIvifS24k3QpoNp5NOqexUnDnsVeLmpAw5ap3Sl9eNaRqh0JQTpdquk2g/I1IzynFa9FKFCaED0sO2oYJEqPxsfvTUPjdK1w5jaUpoe67+nshIpNQ4CkxnRHRfLXsz8T+vnerwxs+YSFKNgi4WhSm3dWzPErC7TCLVfGwIoZKZW23aJ5JQbXIqmhDc5ZdXSeOy4joV9/GqXL3L4yjAKZzBBbhwDVV4gBrUgcIQnuEV3qyR9WK9Wx+L1jUrnzmBP7A+fwBTvZJz</latexit><latexit sha1_base64="Rgtmq/qTxOoqwy+1nc355c5jaW8=">AAAB9HicbVBNS8NAEJ34WetX1aOXYBE8lUQEvQhFLx4r2A9oQtlsJ+3SzSbd3RRK2t/hxYMiXv0x3vw3btsctPXBwOO9GWbmBQlnSjvOt7W2vrG5tV3YKe7u7R8clo6OGypOJcU6jXksWwFRyJnAumaaYyuRSKKAYzMY3M/85gilYrF40uME/Yj0BAsZJdpIvifS24k3QpoNp5NOqexUnDnsVeLmpAw5ap3Sl9eNaRqh0JQTpdquk2g/I1IzynFa9FKFCaED0sO2oYJEqPxsfvTUPjdK1w5jaUpoe67+nshIpNQ4CkxnRHRfLXsz8T+vnerwxs+YSFKNgi4WhSm3dWzPErC7TCLVfGwIoZKZW23aJ5JQbXIqmhDc5ZdXSeOy4joV9/GqXL3L4yjAKZzBBbhwDVV4gBrUgcIQnuEV3qyR9WK9Wx+L1jUrnzmBP7A+fwBTvZJz</latexit>

Q2 = |~q|2 � ⌫2 > 0
<latexit sha1_base64="pv7R74ETL/D2jYeJaVWO+7ox+Nk=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4MaSBEE3StGNyxbsA5q0TKaTduhkEmcmhZJm46+4caGIWz/DnX/j9LHQ1gMXDufcy733+DGjUlnWt5FbWV1b38hvFra2d3b3zP2DuowSgUkNRywSTR9JwignNUUVI81YEBT6jDT8wd3EbwyJkDTiD2oUEy9EPU4DipHSUsc8qrad67E7JDh9zMZt59zlSdu5sTpm0SpZU8BlYs9JEcxR6ZhfbjfCSUi4wgxJ2bKtWHkpEopiRrKCm0gSIzxAPdLSlKOQSC+dPpDBU610YRAJXVzBqfp7IkWhlKPQ150hUn256E3E/7xWooIrL6U8ThTheLYoSBhUEZykAbtUEKzYSBOEBdW3QtxHAmGlMyvoEOzFl5dJ3SnZVsmuXhTLt/M48uAYnIAzYINLUAb3oAJqAIMMPINX8GY8GS/Gu/Exa80Z85lD8AfG5w9whZWk</latexit><latexit sha1_base64="pv7R74ETL/D2jYeJaVWO+7ox+Nk=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4MaSBEE3StGNyxbsA5q0TKaTduhkEmcmhZJm46+4caGIWz/DnX/j9LHQ1gMXDufcy733+DGjUlnWt5FbWV1b38hvFra2d3b3zP2DuowSgUkNRywSTR9JwignNUUVI81YEBT6jDT8wd3EbwyJkDTiD2oUEy9EPU4DipHSUsc8qrad67E7JDh9zMZt59zlSdu5sTpm0SpZU8BlYs9JEcxR6ZhfbjfCSUi4wgxJ2bKtWHkpEopiRrKCm0gSIzxAPdLSlKOQSC+dPpDBU610YRAJXVzBqfp7IkWhlKPQ150hUn256E3E/7xWooIrL6U8ThTheLYoSBhUEZykAbtUEKzYSBOEBdW3QtxHAmGlMyvoEOzFl5dJ3SnZVsmuXhTLt/M48uAYnIAzYINLUAb3oAJqAIMMPINX8GY8GS/Gu/Exa80Z85lD8AfG5w9whZWk</latexit><latexit sha1_base64="pv7R74ETL/D2jYeJaVWO+7ox+Nk=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4MaSBEE3StGNyxbsA5q0TKaTduhkEmcmhZJm46+4caGIWz/DnX/j9LHQ1gMXDufcy733+DGjUlnWt5FbWV1b38hvFra2d3b3zP2DuowSgUkNRywSTR9JwignNUUVI81YEBT6jDT8wd3EbwyJkDTiD2oUEy9EPU4DipHSUsc8qrad67E7JDh9zMZt59zlSdu5sTpm0SpZU8BlYs9JEcxR6ZhfbjfCSUi4wgxJ2bKtWHkpEopiRrKCm0gSIzxAPdLSlKOQSC+dPpDBU610YRAJXVzBqfp7IkWhlKPQ150hUn256E3E/7xWooIrL6U8ThTheLYoSBhUEZykAbtUEKzYSBOEBdW3QtxHAmGlMyvoEOzFl5dJ3SnZVsmuXhTLt/M48uAYnIAzYINLUAb3oAJqAIMMPINX8GY8GS/Gu/Exa80Z85lD8AfG5w9whZWk</latexit><latexit sha1_base64="pv7R74ETL/D2jYeJaVWO+7ox+Nk=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4MaSBEE3StGNyxbsA5q0TKaTduhkEmcmhZJm46+4caGIWz/DnX/j9LHQ1gMXDufcy733+DGjUlnWt5FbWV1b38hvFra2d3b3zP2DuowSgUkNRywSTR9JwignNUUVI81YEBT6jDT8wd3EbwyJkDTiD2oUEy9EPU4DipHSUsc8qrad67E7JDh9zMZt59zlSdu5sTpm0SpZU8BlYs9JEcxR6ZhfbjfCSUi4wgxJ2bKtWHkpEopiRrKCm0gSIzxAPdLSlKOQSC+dPpDBU610YRAJXVzBqfp7IkWhlKPQ150hUn256E3E/7xWooIrL6U8ThTheLYoSBhUEZykAbtUEKzYSBOEBdW3QtxHAmGlMyvoEOzFl5dJ3SnZVsmuXhTLt/M48uAYnIAzYINLUAb3oAJqAIMMPINX8GY8GS/Gu/Exa80Z85lD8AfG5w9whZWk</latexit>

⌫ > (En=0 � EP ) +�E
<latexit sha1_base64="Egh5CZhnAnGjt/kVt2mbmDdV3Gw=">AAACB3icbVDLSgMxFM3UV62vUZeCBItQEcuMCLpRilpwWcE+oFNKJr21oZnMkGSEMnTnxl9x40IRt/6CO//GtJ2Fth64cHLOveTe40ecKe0431Zmbn5hcSm7nFtZXVvfsDe3aiqMJYUqDXkoGz5RwJmAqmaaQyOSQAKfQ93vX438+gNIxUJxpwcRtAJyL1iXUaKN1LZ3PRFfFMrtRJw7Q3yEy+3KAT7E3jVwTczLzjtFZww8S9yU5FGKStv+8johjQMQmnKiVNN1It1KiNSMchjmvFhBRGif3EPTUEECUK1kfMcQ7xulg7uhNCU0Hqu/JxISKDUIfNMZEN1T095I/M9rxrp71kqYiGINgk4+6sYc6xCPQsEdJoFqPjCEUMnMrpj2iCRUm+hyJgR3+uRZUjsuuk7RvT3Jly7TOLJoB+2hAnLRKSqhG1RBVUTRI3pGr+jNerJerHfrY9KasdKZbfQH1ucPnEWWkw==</latexit><latexit sha1_base64="Egh5CZhnAnGjt/kVt2mbmDdV3Gw=">AAACB3icbVDLSgMxFM3UV62vUZeCBItQEcuMCLpRilpwWcE+oFNKJr21oZnMkGSEMnTnxl9x40IRt/6CO//GtJ2Fth64cHLOveTe40ecKe0431Zmbn5hcSm7nFtZXVvfsDe3aiqMJYUqDXkoGz5RwJmAqmaaQyOSQAKfQ93vX438+gNIxUJxpwcRtAJyL1iXUaKN1LZ3PRFfFMrtRJw7Q3yEy+3KAT7E3jVwTczLzjtFZww8S9yU5FGKStv+8johjQMQmnKiVNN1It1KiNSMchjmvFhBRGif3EPTUEECUK1kfMcQ7xulg7uhNCU0Hqu/JxISKDUIfNMZEN1T095I/M9rxrp71kqYiGINgk4+6sYc6xCPQsEdJoFqPjCEUMnMrpj2iCRUm+hyJgR3+uRZUjsuuk7RvT3Jly7TOLJoB+2hAnLRKSqhG1RBVUTRI3pGr+jNerJerHfrY9KasdKZbfQH1ucPnEWWkw==</latexit><latexit sha1_base64="Egh5CZhnAnGjt/kVt2mbmDdV3Gw=">AAACB3icbVDLSgMxFM3UV62vUZeCBItQEcuMCLpRilpwWcE+oFNKJr21oZnMkGSEMnTnxl9x40IRt/6CO//GtJ2Fth64cHLOveTe40ecKe0431Zmbn5hcSm7nFtZXVvfsDe3aiqMJYUqDXkoGz5RwJmAqmaaQyOSQAKfQ93vX438+gNIxUJxpwcRtAJyL1iXUaKN1LZ3PRFfFMrtRJw7Q3yEy+3KAT7E3jVwTczLzjtFZww8S9yU5FGKStv+8johjQMQmnKiVNN1It1KiNSMchjmvFhBRGif3EPTUEECUK1kfMcQ7xulg7uhNCU0Hqu/JxISKDUIfNMZEN1T095I/M9rxrp71kqYiGINgk4+6sYc6xCPQsEdJoFqPjCEUMnMrpj2iCRUm+hyJgR3+uRZUjsuuk7RvT3Jly7TOLJoB+2hAnLRKSqhG1RBVUTRI3pGr+jNerJerHfrY9KasdKZbfQH1ucPnEWWkw==</latexit><latexit sha1_base64="Egh5CZhnAnGjt/kVt2mbmDdV3Gw=">AAACB3icbVDLSgMxFM3UV62vUZeCBItQEcuMCLpRilpwWcE+oFNKJr21oZnMkGSEMnTnxl9x40IRt/6CO//GtJ2Fth64cHLOveTe40ecKe0431Zmbn5hcSm7nFtZXVvfsDe3aiqMJYUqDXkoGz5RwJmAqmaaQyOSQAKfQ93vX438+gNIxUJxpwcRtAJyL1iXUaKN1LZ3PRFfFMrtRJw7Q3yEy+3KAT7E3jVwTczLzjtFZww8S9yU5FGKStv+8johjQMQmnKiVNN1It1KiNSMchjmvFhBRGif3EPTUEECUK1kfMcQ7xulg7uhNCU0Hqu/JxISKDUIfNMZEN1T095I/M9rxrp71kqYiGINgk4+6sYc6xCPQsEdJoFqPjCEUMnMrpj2iCRUm+hyJgR3+uRZUjsuuk7RvT3Jly7TOLJoB+2hAnLRKSqhG1RBVUTRI3pGr+jNerJerHfrY9KasdKZbfQH1ucPnEWWkw==</latexit>

andµ = ⌫ = 1
<latexit sha1_base64="mhLsJdsaJ+fdGUmsgL82G0pSOdg=">AAAB73icbVBNS8NAEJ3Ur1q/qh69BIvgqSQiqIdC0YvHCsZWmlA22027dHcT9kMoob/CiwcVr/4db/4bt20O2vpg4PHeDDPz4oxRpT3v2ymtrK6tb5Q3K1vbO7t71f2DB5UaiUmAU5bKTowUYVSQQFPNSCeTBPGYkXY8upn67SciFU3FvR5nJOJoIGhCMdJWegy5aYTCNPxetebVvRncZeIXpAYFWr3qV9hPseFEaMyQUl3fy3SUI6kpZmRSCY0iGcIjNCBdSwXiREX57OCJe2KVvpuk0pbQ7kz9PZEjrtSYx7aTIz1Ui95U/M/rGp1cRjkVmdFE4PmixDBXp+70e7dPJcGajS1BWFJ7q4uHSCKsbUYVG4K/+PIyCc7qV3X/7rzWvC7SKMMRHMMp+HABTbiFFgSAgcMzvMKbI50X5935mLeWnGLmEP7A+fwBmfWP0A==</latexit><latexit sha1_base64="mhLsJdsaJ+fdGUmsgL82G0pSOdg=">AAAB73icbVBNS8NAEJ3Ur1q/qh69BIvgqSQiqIdC0YvHCsZWmlA22027dHcT9kMoob/CiwcVr/4db/4bt20O2vpg4PHeDDPz4oxRpT3v2ymtrK6tb5Q3K1vbO7t71f2DB5UaiUmAU5bKTowUYVSQQFPNSCeTBPGYkXY8upn67SciFU3FvR5nJOJoIGhCMdJWegy5aYTCNPxetebVvRncZeIXpAYFWr3qV9hPseFEaMyQUl3fy3SUI6kpZmRSCY0iGcIjNCBdSwXiREX57OCJe2KVvpuk0pbQ7kz9PZEjrtSYx7aTIz1Ui95U/M/rGp1cRjkVmdFE4PmixDBXp+70e7dPJcGajS1BWFJ7q4uHSCKsbUYVG4K/+PIyCc7qV3X/7rzWvC7SKMMRHMMp+HABTbiFFgSAgcMzvMKbI50X5935mLeWnGLmEP7A+fwBmfWP0A==</latexit><latexit sha1_base64="mhLsJdsaJ+fdGUmsgL82G0pSOdg=">AAAB73icbVBNS8NAEJ3Ur1q/qh69BIvgqSQiqIdC0YvHCsZWmlA22027dHcT9kMoob/CiwcVr/4db/4bt20O2vpg4PHeDDPz4oxRpT3v2ymtrK6tb5Q3K1vbO7t71f2DB5UaiUmAU5bKTowUYVSQQFPNSCeTBPGYkXY8upn67SciFU3FvR5nJOJoIGhCMdJWegy5aYTCNPxetebVvRncZeIXpAYFWr3qV9hPseFEaMyQUl3fy3SUI6kpZmRSCY0iGcIjNCBdSwXiREX57OCJe2KVvpuk0pbQ7kz9PZEjrtSYx7aTIz1Ui95U/M/rGp1cRjkVmdFE4PmixDBXp+70e7dPJcGajS1BWFJ7q4uHSCKsbUYVG4K/+PIyCc7qV3X/7rzWvC7SKMMRHMMp+HABTbiFFgSAgcMzvMKbI50X5935mLeWnGLmEP7A+fwBmfWP0A==</latexit><latexit sha1_base64="mhLsJdsaJ+fdGUmsgL82G0pSOdg=">AAAB73icbVBNS8NAEJ3Ur1q/qh69BIvgqSQiqIdC0YvHCsZWmlA22027dHcT9kMoob/CiwcVr/4db/4bt20O2vpg4PHeDDPz4oxRpT3v2ymtrK6tb5Q3K1vbO7t71f2DB5UaiUmAU5bKTowUYVSQQFPNSCeTBPGYkXY8upn67SciFU3FvR5nJOJoIGhCMdJWegy5aYTCNPxetebVvRncZeIXpAYFWr3qV9hPseFEaMyQUl3fy3SUI6kpZmRSCY0iGcIjNCBdSwXiREX57OCJe2KVvpuk0pbQ7kz9PZEjrtSYx7aTIz1Ui95U/M/rGp1cRjkVmdFE4PmixDBXp+70e7dPJcGajS1BWFJ7q4uHSCKsbUYVG4K/+PIyCc7qV3X/7rzWvC7SKMMRHMMp+HABTbiFFgSAgcMzvMKbI50X5935mLeWnGLmEP7A+fwBmfWP0A==</latexit>

p1 = q1 = 0
<latexit sha1_base64="klTcA3t2NrcYu81d2AwJSMN0QFc=">AAAB73icbVBNS8NAEJ3Ur1q/oh69LBbBU0lEUA9C0YvHCsZW2lA22027dHcTdzdCCf0VXjyoePXvePPfuG1z0NYHA4/3ZpiZF6WcaeN5305paXllda28XtnY3NrecXf37nWSKUIDkvBEtSKsKWeSBoYZTlupolhEnDaj4fXEbz5RpVki78wopaHAfcliRrCx0kPa9S8fbXldt+rVvCnQIvELUoUCja771eklJBNUGsKx1m3fS02YY2UY4XRc6WSappgMcZ+2LZVYUB3m04PH6MgqPRQnypY0aKr+nsix0HokItspsBnoeW8i/ue1MxOfhzmTaWaoJLNFccaRSdDke9RjihLDR5Zgopi9FZEBVpgYm1HFhuDPv7xIgpPaRc2/Pa3Wr4o0ynAAh3AMPpxBHW6gAQEQEPAMr/DmKOfFeXc+Zq0lp5jZhz9wPn8A2zSPUw==</latexit><latexit sha1_base64="klTcA3t2NrcYu81d2AwJSMN0QFc=">AAAB73icbVBNS8NAEJ3Ur1q/oh69LBbBU0lEUA9C0YvHCsZW2lA22027dHcTdzdCCf0VXjyoePXvePPfuG1z0NYHA4/3ZpiZF6WcaeN5305paXllda28XtnY3NrecXf37nWSKUIDkvBEtSKsKWeSBoYZTlupolhEnDaj4fXEbz5RpVki78wopaHAfcliRrCx0kPa9S8fbXldt+rVvCnQIvELUoUCja771eklJBNUGsKx1m3fS02YY2UY4XRc6WSappgMcZ+2LZVYUB3m04PH6MgqPRQnypY0aKr+nsix0HokItspsBnoeW8i/ue1MxOfhzmTaWaoJLNFccaRSdDke9RjihLDR5Zgopi9FZEBVpgYm1HFhuDPv7xIgpPaRc2/Pa3Wr4o0ynAAh3AMPpxBHW6gAQEQEPAMr/DmKOfFeXc+Zq0lp5jZhz9wPn8A2zSPUw==</latexit><latexit sha1_base64="klTcA3t2NrcYu81d2AwJSMN0QFc=">AAAB73icbVBNS8NAEJ3Ur1q/oh69LBbBU0lEUA9C0YvHCsZW2lA22027dHcTdzdCCf0VXjyoePXvePPfuG1z0NYHA4/3ZpiZF6WcaeN5305paXllda28XtnY3NrecXf37nWSKUIDkvBEtSKsKWeSBoYZTlupolhEnDaj4fXEbz5RpVki78wopaHAfcliRrCx0kPa9S8fbXldt+rVvCnQIvELUoUCja771eklJBNUGsKx1m3fS02YY2UY4XRc6WSappgMcZ+2LZVYUB3m04PH6MgqPRQnypY0aKr+nsix0HokItspsBnoeW8i/ue1MxOfhzmTaWaoJLNFccaRSdDke9RjihLDR5Zgopi9FZEBVpgYm1HFhuDPv7xIgpPaRc2/Pa3Wr4o0ynAAh3AMPpxBHW6gAQEQEPAMr/DmKOfFeXc+Zq0lp5jZhz9wPn8A2zSPUw==</latexit><latexit sha1_base64="klTcA3t2NrcYu81d2AwJSMN0QFc=">AAAB73icbVBNS8NAEJ3Ur1q/oh69LBbBU0lEUA9C0YvHCsZW2lA22027dHcTdzdCCf0VXjyoePXvePPfuG1z0NYHA4/3ZpiZF6WcaeN5305paXllda28XtnY3NrecXf37nWSKUIDkvBEtSKsKWeSBoYZTlupolhEnDaj4fXEbz5RpVki78wopaHAfcliRrCx0kPa9S8fbXldt+rVvCnQIvELUoUCja771eklJBNUGsKx1m3fS02YY2UY4XRc6WSappgMcZ+2LZVYUB3m04PH6MgqPRQnypY0aKr+nsix0HokItspsBnoeW8i/ue1MxOfhzmTaWaoJLNFccaRSdDke9RjihLDR5Zgopi9FZEBVpgYm1HFhuDPv7xIgpPaRc2/Pa3Wr4o0ynAAh3AMPpxBHW6gAQEQEPAMr/DmKOfFeXc+Zq0lp5jZhz9wPn8A2zSPUw==</latexit>

clover fermions on domain-wall sea (32If), a~0.06 fm, mπ ~371 MeV
two sequential sources are used for the 4-point function calculation

W11(⌫) = F1(x,Q
2)

<latexit sha1_base64="3lZMpxpmqxupTShjvRrPYCG8nWc=">AAAB/3icbVDLSgMxFM3UV62vUcGNm2ARWpAyKYJuhKIgLluwD2jHIZOmbWgmMyQZsYxd+CtuXCji1t9w59+YtrPQ1gMXDufcy733+BFnSjvOt5VZWl5ZXcuu5zY2t7Z37N29hgpjSWidhDyULR8rypmgdc00p61IUhz4nDb94dXEb95TqVgobvUoom6A+4L1GMHaSJ590PQShMaFjoiLF9ceKjyc1O7KRc/OOyVnCrhIUEryIEXVs7863ZDEARWacKxUGzmRdhMsNSOcjnOdWNEIkyHu07ahAgdUucn0/jE8NkoX9kJpSmg4VX9PJDhQahT4pjPAeqDmvYn4n9eOde/cTZiIYk0FmS3qxRzqEE7CgF0mKdF8ZAgmkplbIRlgiYk2keVMCGj+5UXSKJeQU0K103zlMo0jCw7BESgABM5ABdyAKqgDAh7BM3gFb9aT9WK9Wx+z1oyVzuyDP7A+fwDjDpQQ</latexit><latexit sha1_base64="3lZMpxpmqxupTShjvRrPYCG8nWc=">AAAB/3icbVDLSgMxFM3UV62vUcGNm2ARWpAyKYJuhKIgLluwD2jHIZOmbWgmMyQZsYxd+CtuXCji1t9w59+YtrPQ1gMXDufcy733+BFnSjvOt5VZWl5ZXcuu5zY2t7Z37N29hgpjSWidhDyULR8rypmgdc00p61IUhz4nDb94dXEb95TqVgobvUoom6A+4L1GMHaSJ590PQShMaFjoiLF9ceKjyc1O7KRc/OOyVnCrhIUEryIEXVs7863ZDEARWacKxUGzmRdhMsNSOcjnOdWNEIkyHu07ahAgdUucn0/jE8NkoX9kJpSmg4VX9PJDhQahT4pjPAeqDmvYn4n9eOde/cTZiIYk0FmS3qxRzqEE7CgF0mKdF8ZAgmkplbIRlgiYk2keVMCGj+5UXSKJeQU0K103zlMo0jCw7BESgABM5ABdyAKqgDAh7BM3gFb9aT9WK9Wx+z1oyVzuyDP7A+fwDjDpQQ</latexit><latexit sha1_base64="3lZMpxpmqxupTShjvRrPYCG8nWc=">AAAB/3icbVDLSgMxFM3UV62vUcGNm2ARWpAyKYJuhKIgLluwD2jHIZOmbWgmMyQZsYxd+CtuXCji1t9w59+YtrPQ1gMXDufcy733+BFnSjvOt5VZWl5ZXcuu5zY2t7Z37N29hgpjSWidhDyULR8rypmgdc00p61IUhz4nDb94dXEb95TqVgobvUoom6A+4L1GMHaSJ590PQShMaFjoiLF9ceKjyc1O7KRc/OOyVnCrhIUEryIEXVs7863ZDEARWacKxUGzmRdhMsNSOcjnOdWNEIkyHu07ahAgdUucn0/jE8NkoX9kJpSmg4VX9PJDhQahT4pjPAeqDmvYn4n9eOde/cTZiIYk0FmS3qxRzqEE7CgF0mKdF8ZAgmkplbIRlgiYk2keVMCGj+5UXSKJeQU0K103zlMo0jCw7BESgABM5ABdyAKqgDAh7BM3gFb9aT9WK9Wx+z1oyVzuyDP7A+fwDjDpQQ</latexit><latexit sha1_base64="3lZMpxpmqxupTShjvRrPYCG8nWc=">AAAB/3icbVDLSgMxFM3UV62vUcGNm2ARWpAyKYJuhKIgLluwD2jHIZOmbWgmMyQZsYxd+CtuXCji1t9w59+YtrPQ1gMXDufcy733+BFnSjvOt5VZWl5ZXcuu5zY2t7Z37N29hgpjSWidhDyULR8rypmgdc00p61IUhz4nDb94dXEb95TqVgobvUoom6A+4L1GMHaSJ590PQShMaFjoiLF9ceKjyc1O7KRc/OOyVnCrhIUEryIEXVs7863ZDEARWacKxUGzmRdhMsNSOcjnOdWNEIkyHu07ahAgdUucn0/jE8NkoX9kJpSmg4VX9PJDhQahT4pjPAeqDmvYn4n9eOde/cTZiIYk0FmS3qxRzqEE7CgF0mKdF8ZAgmkplbIRlgiYk2keVMCGj+5UXSKJeQU0K103zlMo0jCw7BESgABM5ABdyAKqgDAh7BM3gFb9aT9WK9Wx+z1oyVzuyDP7A+fwDjDpQQ</latexit>

2⇡

L
= 618 MeV

<latexit sha1_base64="PPfXWJfVyGX5wGXnNZwZUSN2yJo=">AAACBXicbVBNS8NAEN3Ur1q/oh71sFgETyUpor0IRS8eFCrYVmhC2Ww37dLdTdjdCCXEgxf/ihcPinj1P3jz37htc9DWBwOP92aYmRfEjCrtON9WYWFxaXmluFpaW9/Y3LK3d1oqSiQmTRyxSN4FSBFGBWlqqhm5iyVBPGCkHQwvxn77nkhFI3GrRzHxOeoLGlKMtJG69r4XSoTTqhfTLL3Kzk7cWvrgSQ6vSSvr2mWn4kwA54mbkzLI0ejaX14vwgknQmOGlOq4Tqz9FElNMSNZyUsUiREeoj7pGCoQJ8pPJ19k8NAoPRhG0pTQcKL+nkgRV2rEA9PJkR6oWW8s/ud1Eh3W/JSKONFE4OmiMGFQR3AcCexRSbBmI0MQltTcCvEAmVi0Ca5kQnBnX54nrWrFdSruzXG5fp7HUQR74AAcARecgjq4BA3QBBg8gmfwCt6sJ+vFerc+pq0FK5/ZBX9gff4AwOKYEw==</latexit><latexit sha1_base64="PPfXWJfVyGX5wGXnNZwZUSN2yJo=">AAACBXicbVBNS8NAEN3Ur1q/oh71sFgETyUpor0IRS8eFCrYVmhC2Ww37dLdTdjdCCXEgxf/ihcPinj1P3jz37htc9DWBwOP92aYmRfEjCrtON9WYWFxaXmluFpaW9/Y3LK3d1oqSiQmTRyxSN4FSBFGBWlqqhm5iyVBPGCkHQwvxn77nkhFI3GrRzHxOeoLGlKMtJG69r4XSoTTqhfTLL3Kzk7cWvrgSQ6vSSvr2mWn4kwA54mbkzLI0ejaX14vwgknQmOGlOq4Tqz9FElNMSNZyUsUiREeoj7pGCoQJ8pPJ19k8NAoPRhG0pTQcKL+nkgRV2rEA9PJkR6oWW8s/ud1Eh3W/JSKONFE4OmiMGFQR3AcCexRSbBmI0MQltTcCvEAmVi0Ca5kQnBnX54nrWrFdSruzXG5fp7HUQR74AAcARecgjq4BA3QBBg8gmfwCt6sJ+vFerc+pq0FK5/ZBX9gff4AwOKYEw==</latexit><latexit sha1_base64="PPfXWJfVyGX5wGXnNZwZUSN2yJo=">AAACBXicbVBNS8NAEN3Ur1q/oh71sFgETyUpor0IRS8eFCrYVmhC2Ww37dLdTdjdCCXEgxf/ihcPinj1P3jz37htc9DWBwOP92aYmRfEjCrtON9WYWFxaXmluFpaW9/Y3LK3d1oqSiQmTRyxSN4FSBFGBWlqqhm5iyVBPGCkHQwvxn77nkhFI3GrRzHxOeoLGlKMtJG69r4XSoTTqhfTLL3Kzk7cWvrgSQ6vSSvr2mWn4kwA54mbkzLI0ejaX14vwgknQmOGlOq4Tqz9FElNMSNZyUsUiREeoj7pGCoQJ8pPJ19k8NAoPRhG0pTQcKL+nkgRV2rEA9PJkR6oWW8s/ud1Eh3W/JSKONFE4OmiMGFQR3AcCexRSbBmI0MQltTcCvEAmVi0Ca5kQnBnX54nrWrFdSruzXG5fp7HUQR74AAcARecgjq4BA3QBBg8gmfwCt6sJ+vFerc+pq0FK5/ZBX9gff4AwOKYEw==</latexit><latexit sha1_base64="PPfXWJfVyGX5wGXnNZwZUSN2yJo=">AAACBXicbVBNS8NAEN3Ur1q/oh71sFgETyUpor0IRS8eFCrYVmhC2Ww37dLdTdjdCCXEgxf/ihcPinj1P3jz37htc9DWBwOP92aYmRfEjCrtON9WYWFxaXmluFpaW9/Y3LK3d1oqSiQmTRyxSN4FSBFGBWlqqhm5iyVBPGCkHQwvxn77nkhFI3GrRzHxOeoLGlKMtJG69r4XSoTTqhfTLL3Kzk7cWvrgSQ6vSSvr2mWn4kwA54mbkzLI0ejaX14vwgknQmOGlOq4Tqz9FElNMSNZyUsUiREeoj7pGCoQJ8pPJ19k8NAoPRhG0pTQcKL+nkgRV2rEA9PJkR6oWW8s/ud1Eh3W/JSKONFE4OmiMGFQR3AcCexRSbBmI0MQltTcCvEAmVi0Ca5kQnBnX54nrWrFdSruzXG5fp7HUQR74AAcARecgjq4BA3QBBg8gmfwCt6sJ+vFerc+pq0FK5/ZBX9gff4AwOKYEw==</latexit>



Check of elastic case

�5MEM, area ~ 1.071(3)Backus-Gilbert, area ~1.18(6)

W̃µ⌫(~p, ~q, ⌧) ⇠
X

n

hN |Jµ|NnihNn|J⌫ |Nie�(En�Ep)⌧

<latexit sha1_base64="6bDmgbNxLtCf4g89NBW/yQ4ZoY0="></latexit><latexit sha1_base64="6bDmgbNxLtCf4g89NBW/yQ4ZoY0="></latexit><latexit sha1_base64="6bDmgbNxLtCf4g89NBW/yQ4ZoY0="></latexit><latexit sha1_base64="6bDmgbNxLtCf4g89NBW/yQ4ZoY0="></latexit>

W̃44(~p = 0, ~q = 0, ⌧) ⇠ F 2
1 (q

2 = 0) = g2V
<latexit sha1_base64="tSCG4yNJqLWhOLuOxI8rLJ3NvsU="></latexit><latexit sha1_base64="tSCG4yNJqLWhOLuOxI8rLJ3NvsU="></latexit><latexit sha1_base64="tSCG4yNJqLWhOLuOxI8rLJ3NvsU="></latexit><latexit sha1_base64="tSCG4yNJqLWhOLuOxI8rLJ3NvsU="></latexit>

W̃µ⌫(~p, ~q, ⌧) =

Z
d⌫e�⌫⌧Wµ⌫(~p, ~q, ⌫)

<latexit sha1_base64="0s3juSgKEUseovEBFORLrsuWIak="></latexit><latexit sha1_base64="0s3juSgKEUseovEBFORLrsuWIak="></latexit><latexit sha1_base64="0s3juSgKEUseovEBFORLrsuWIak="></latexit><latexit sha1_base64="0s3juSgKEUseovEBFORLrsuWIak="></latexit>

gV = 1.034(2), g2V ⇠ 1.069(4)
<latexit sha1_base64="3qjh0qOhv6jN7gNINZhTeHqNiD8=">AAACCHicbVDLSsNAFJ34rPUVdenCwSK0ICGpxcdCKLpxWcE+oI1hMp20QyeTMDMRSujSjb/ixoUibv0Ed/6N0zYLbT1w4cw59zL3Hj9mVCrb/jYWFpeWV1Zza/n1jc2tbXNntyGjRGBSxxGLRMtHkjDKSV1RxUgrFgSFPiNNf3A99psPREga8Ts1jIkboh6nAcVIackzD3pe49Kx7JNKsVw6hvp1X+5IGmrp9KJYKXlmwbbsCeA8cTJSABlqnvnV6UY4CQlXmCEp244dKzdFQlHMyCjfSSSJER6gHmlrylFIpJtODhnBI610YRAJXVzBifp7IkWhlMPQ150hUn05643F/7x2ooJzN6U8ThThePpRkDCoIjhOBXapIFixoSYIC6p3hbiPBMJKZ5fXITizJ8+TRtlybMu5rRSqV1kcObAPDkEROOAMVMENqIE6wOARPINX8GY8GS/Gu/ExbV0wspk98AfG5w+Fx5XT</latexit><latexit sha1_base64="3qjh0qOhv6jN7gNINZhTeHqNiD8=">AAACCHicbVDLSsNAFJ34rPUVdenCwSK0ICGpxcdCKLpxWcE+oI1hMp20QyeTMDMRSujSjb/ixoUibv0Ed/6N0zYLbT1w4cw59zL3Hj9mVCrb/jYWFpeWV1Zza/n1jc2tbXNntyGjRGBSxxGLRMtHkjDKSV1RxUgrFgSFPiNNf3A99psPREga8Ts1jIkboh6nAcVIackzD3pe49Kx7JNKsVw6hvp1X+5IGmrp9KJYKXlmwbbsCeA8cTJSABlqnvnV6UY4CQlXmCEp244dKzdFQlHMyCjfSSSJER6gHmlrylFIpJtODhnBI610YRAJXVzBifp7IkWhlMPQ150hUn05643F/7x2ooJzN6U8ThThePpRkDCoIjhOBXapIFixoSYIC6p3hbiPBMJKZ5fXITizJ8+TRtlybMu5rRSqV1kcObAPDkEROOAMVMENqIE6wOARPINX8GY8GS/Gu/ExbV0wspk98AfG5w+Fx5XT</latexit><latexit sha1_base64="3qjh0qOhv6jN7gNINZhTeHqNiD8=">AAACCHicbVDLSsNAFJ34rPUVdenCwSK0ICGpxcdCKLpxWcE+oI1hMp20QyeTMDMRSujSjb/ixoUibv0Ed/6N0zYLbT1w4cw59zL3Hj9mVCrb/jYWFpeWV1Zza/n1jc2tbXNntyGjRGBSxxGLRMtHkjDKSV1RxUgrFgSFPiNNf3A99psPREga8Ts1jIkboh6nAcVIackzD3pe49Kx7JNKsVw6hvp1X+5IGmrp9KJYKXlmwbbsCeA8cTJSABlqnvnV6UY4CQlXmCEp244dKzdFQlHMyCjfSSSJER6gHmlrylFIpJtODhnBI610YRAJXVzBifp7IkWhlMPQ150hUn05643F/7x2ooJzN6U8ThThePpRkDCoIjhOBXapIFixoSYIC6p3hbiPBMJKZ5fXITizJ8+TRtlybMu5rRSqV1kcObAPDkEROOAMVMENqIE6wOARPINX8GY8GS/Gu/ExbV0wspk98AfG5w+Fx5XT</latexit><latexit sha1_base64="3qjh0qOhv6jN7gNINZhTeHqNiD8=">AAACCHicbVDLSsNAFJ34rPUVdenCwSK0ICGpxcdCKLpxWcE+oI1hMp20QyeTMDMRSujSjb/ixoUibv0Ed/6N0zYLbT1w4cw59zL3Hj9mVCrb/jYWFpeWV1Zza/n1jc2tbXNntyGjRGBSxxGLRMtHkjDKSV1RxUgrFgSFPiNNf3A99psPREga8Ts1jIkboh6nAcVIackzD3pe49Kx7JNKsVw6hvp1X+5IGmrp9KJYKXlmwbbsCeA8cTJSABlqnvnV6UY4CQlXmCEp244dKzdFQlHMyCjfSSSJER6gHmlrylFIpJtODhnBI610YRAJXVzBifp7IkWhlMPQ150hUn05643F/7x2ooJzN6U8ThThePpRkDCoIjhOBXapIFixoSYIC6p3hbiPBMJKZ5fXITizJ8+TRtlybMu5rRSqV1kcObAPDkEROOAMVMENqIE6wOARPINX8GY8GS/Gu/ExbV0wspk98AfG5w+Fx5XT</latexit>

W44(~p = 0, ~q = 0, ⌫) = �(q2 + 2M⌫)2MF 2
1 (q

2 = 0)
<latexit sha1_base64="wDoxl00XuSVX5DDD5K9NnqJ5wa0="></latexit><latexit sha1_base64="wDoxl00XuSVX5DDD5K9NnqJ5wa0="></latexit><latexit sha1_base64="wDoxl00XuSVX5DDD5K9NnqJ5wa0="></latexit><latexit sha1_base64="wDoxl00XuSVX5DDD5K9NnqJ5wa0="></latexit>

t1 = 4, tf = 14, ~p = 0, ~q = 0
<latexit sha1_base64="7LrNkh67/tyMJJRNjDYbo2me380=">AAACCXicbZC7SgNBFIZn4y3G26qlzWAQLELYkYA2gaCNZQRzgSQss5PZZMjsxZmzgbCktfFVbCwUsfUN7HwbJ8kWmvjDwMd/zuHM+b1YCg2O823l1tY3Nrfy24Wd3b39A/vwqKmjRDHeYJGMVNujmksR8gYIkLwdK04DT/KWN7qZ1VtjrrSIwnuYxLwX0EEofMEoGMu1MbikWimB61dJpdQdc5bG06qzoAdDrl10ys5ceBVIBkWUqe7aX91+xJKAh8Ak1bpDnBh6KVUgmOTTQjfRPKZsRAe8YzCkAde9dH7JFJ8Zp4/9SJkXAp67vydSGmg9CTzTGVAY6uXazPyv1knAv+qlIowT4CFbLPITiSHCs1hwXyjOQE4MUKaE+StmQ6ooAxNewYRAlk9eheZFmThlclcp1q6zOPLoBJ2ic0TQJaqhW1RHDcTQI3pGr+jNerJerHfrY9Gas7KZY/RH1ucP/NOYng==</latexit><latexit sha1_base64="7LrNkh67/tyMJJRNjDYbo2me380=">AAACCXicbZC7SgNBFIZn4y3G26qlzWAQLELYkYA2gaCNZQRzgSQss5PZZMjsxZmzgbCktfFVbCwUsfUN7HwbJ8kWmvjDwMd/zuHM+b1YCg2O823l1tY3Nrfy24Wd3b39A/vwqKmjRDHeYJGMVNujmksR8gYIkLwdK04DT/KWN7qZ1VtjrrSIwnuYxLwX0EEofMEoGMu1MbikWimB61dJpdQdc5bG06qzoAdDrl10ys5ceBVIBkWUqe7aX91+xJKAh8Ak1bpDnBh6KVUgmOTTQjfRPKZsRAe8YzCkAde9dH7JFJ8Zp4/9SJkXAp67vydSGmg9CTzTGVAY6uXazPyv1knAv+qlIowT4CFbLPITiSHCs1hwXyjOQE4MUKaE+StmQ6ooAxNewYRAlk9eheZFmThlclcp1q6zOPLoBJ2ic0TQJaqhW1RHDcTQI3pGr+jNerJerHfrY9Gas7KZY/RH1ucP/NOYng==</latexit><latexit sha1_base64="7LrNkh67/tyMJJRNjDYbo2me380=">AAACCXicbZC7SgNBFIZn4y3G26qlzWAQLELYkYA2gaCNZQRzgSQss5PZZMjsxZmzgbCktfFVbCwUsfUN7HwbJ8kWmvjDwMd/zuHM+b1YCg2O823l1tY3Nrfy24Wd3b39A/vwqKmjRDHeYJGMVNujmksR8gYIkLwdK04DT/KWN7qZ1VtjrrSIwnuYxLwX0EEofMEoGMu1MbikWimB61dJpdQdc5bG06qzoAdDrl10ys5ceBVIBkWUqe7aX91+xJKAh8Ak1bpDnBh6KVUgmOTTQjfRPKZsRAe8YzCkAde9dH7JFJ8Zp4/9SJkXAp67vydSGmg9CTzTGVAY6uXazPyv1knAv+qlIowT4CFbLPITiSHCs1hwXyjOQE4MUKaE+StmQ6ooAxNewYRAlk9eheZFmThlclcp1q6zOPLoBJ2ic0TQJaqhW1RHDcTQI3pGr+jNerJerHfrY9Gas7KZY/RH1ucP/NOYng==</latexit><latexit sha1_base64="7LrNkh67/tyMJJRNjDYbo2me380=">AAACCXicbZC7SgNBFIZn4y3G26qlzWAQLELYkYA2gaCNZQRzgSQss5PZZMjsxZmzgbCktfFVbCwUsfUN7HwbJ8kWmvjDwMd/zuHM+b1YCg2O823l1tY3Nrfy24Wd3b39A/vwqKmjRDHeYJGMVNujmksR8gYIkLwdK04DT/KWN7qZ1VtjrrSIwnuYxLwX0EEofMEoGMu1MbikWimB61dJpdQdc5bG06qzoAdDrl10ys5ceBVIBkWUqe7aX91+xJKAh8Ak1bpDnBh6KVUgmOTTQjfRPKZsRAe8YzCkAde9dH7JFJ8Zp4/9SJkXAp67vydSGmg9CTzTGVAY6uXazPyv1knAv+qlIowT4CFbLPITiSHCs1hwXyjOQE4MUKaE+StmQ6ooAxNewYRAlk9eheZFmThlclcp1q6zOPLoBJ2ic0TQJaqhW1RHDcTQI3pGr+jNerJerHfrY9Gas7KZY/RH1ucP/NOYng==</latexit>



u quark

Exploratory results

�6

E0 = (m2
N + |~p+ ~q|2) 1

2
<latexit sha1_base64="YwL1HtTfhkNHXv1ERttgw0RMU1I=">AAACFHicbVDLSsNAFJ34rPUVdekmWIRKoSRB0I1QFMGVVLAPaNIwmU7aoZOHM5NCSfMRbvwVNy4UcevCnX/jNM1CWw9c7uGce5m5x40o4ULXv5Wl5ZXVtfXCRnFza3tnV93bb/IwZgg3UEhD1nYhx5QEuCGIoLgdMQx9l+KWO7ya+q0RZpyEwb0YR9j2YT8gHkFQSMlRK9eOflH2nduuWZlYI4ySKK1k/SGddM2TruUxiBIjTczUUUt6Vc+gLRIjJyWQo+6oX1YvRLGPA4Eo5Lxj6JGwE8gEQRSnRSvmOIJoCPu4I2kAfcztJDsq1Y6l0tO8kMkKhJapvzcS6HM+9l056UMx4PPeVPzP68TCO7cTEkSxwAGaPeTFVBOhNk1I6xGGkaBjSSBiRP5VQwMoUxAyx6IMwZg/eZE0zaqhV42701LtMo+jAA7BESgDA5yBGrgBddAACDyCZ/AK3pQn5UV5Vz5mo0tKvnMA/kD5/AGb+53x</latexit><latexit sha1_base64="YwL1HtTfhkNHXv1ERttgw0RMU1I=">AAACFHicbVDLSsNAFJ34rPUVdekmWIRKoSRB0I1QFMGVVLAPaNIwmU7aoZOHM5NCSfMRbvwVNy4UcevCnX/jNM1CWw9c7uGce5m5x40o4ULXv5Wl5ZXVtfXCRnFza3tnV93bb/IwZgg3UEhD1nYhx5QEuCGIoLgdMQx9l+KWO7ya+q0RZpyEwb0YR9j2YT8gHkFQSMlRK9eOflH2nduuWZlYI4ySKK1k/SGddM2TruUxiBIjTczUUUt6Vc+gLRIjJyWQo+6oX1YvRLGPA4Eo5Lxj6JGwE8gEQRSnRSvmOIJoCPu4I2kAfcztJDsq1Y6l0tO8kMkKhJapvzcS6HM+9l056UMx4PPeVPzP68TCO7cTEkSxwAGaPeTFVBOhNk1I6xGGkaBjSSBiRP5VQwMoUxAyx6IMwZg/eZE0zaqhV42701LtMo+jAA7BESgDA5yBGrgBddAACDyCZ/AK3pQn5UV5Vz5mo0tKvnMA/kD5/AGb+53x</latexit><latexit sha1_base64="YwL1HtTfhkNHXv1ERttgw0RMU1I=">AAACFHicbVDLSsNAFJ34rPUVdekmWIRKoSRB0I1QFMGVVLAPaNIwmU7aoZOHM5NCSfMRbvwVNy4UcevCnX/jNM1CWw9c7uGce5m5x40o4ULXv5Wl5ZXVtfXCRnFza3tnV93bb/IwZgg3UEhD1nYhx5QEuCGIoLgdMQx9l+KWO7ya+q0RZpyEwb0YR9j2YT8gHkFQSMlRK9eOflH2nduuWZlYI4ySKK1k/SGddM2TruUxiBIjTczUUUt6Vc+gLRIjJyWQo+6oX1YvRLGPA4Eo5Lxj6JGwE8gEQRSnRSvmOIJoCPu4I2kAfcztJDsq1Y6l0tO8kMkKhJapvzcS6HM+9l056UMx4PPeVPzP68TCO7cTEkSxwAGaPeTFVBOhNk1I6xGGkaBjSSBiRP5VQwMoUxAyx6IMwZg/eZE0zaqhV42701LtMo+jAA7BESgDA5yBGrgBddAACDyCZ/AK3pQn5UV5Vz5mo0tKvnMA/kD5/AGb+53x</latexit><latexit sha1_base64="YwL1HtTfhkNHXv1ERttgw0RMU1I=">AAACFHicbVDLSsNAFJ34rPUVdekmWIRKoSRB0I1QFMGVVLAPaNIwmU7aoZOHM5NCSfMRbvwVNy4UcevCnX/jNM1CWw9c7uGce5m5x40o4ULXv5Wl5ZXVtfXCRnFza3tnV93bb/IwZgg3UEhD1nYhx5QEuCGIoLgdMQx9l+KWO7ya+q0RZpyEwb0YR9j2YT8gHkFQSMlRK9eOflH2nduuWZlYI4ySKK1k/SGddM2TruUxiBIjTczUUUt6Vc+gLRIjJyWQo+6oX1YvRLGPA4Eo5Lxj6JGwE8gEQRSnRSvmOIJoCPu4I2kAfcztJDsq1Y6l0tO8kMkKhJapvzcS6HM+9l056UMx4PPeVPzP68TCO7cTEkSxwAGaPeTFVBOhNk1I6xGGkaBjSSBiRP5VQwMoUxAyx6IMwZg/eZE0zaqhV42701LtMo+jAA7BESgDA5yBGrgBddAACDyCZ/AK3pQn5UV5Vz5mo0tKvnMA/kD5/AGb+53x</latexit>

p=(022), q=(0-3-3)

higher intermediate states are seen in this case

d quark

G2(0) /
 

1

(1 +
Q2

el
⇤2 )2

!2

<latexit sha1_base64="xGklhT7JIDHSg9BVFbUErsgQVT8="></latexit><latexit sha1_base64="xGklhT7JIDHSg9BVFbUErsgQVT8="></latexit><latexit sha1_base64="xGklhT7JIDHSg9BVFbUErsgQVT8="></latexit><latexit sha1_base64="xGklhT7JIDHSg9BVFbUErsgQVT8="></latexit>

⌫ 2 [1.74, 2.24], x 2 [0.24, 0.11], Q2 2 [4, 2]
<latexit sha1_base64="qVvJSsGQ4pxRaL5C03EOheBwwyU=">AAACFnicbZBNS8MwGMfT+TbnW9Wjl+IQPNTSlsE8Dr143MC9QFdHmqVbWJqWJBVH2afw4lfx4kERr+LNb2O69aCbDwR++f+fh+T5BwklQtr2t1ZaW9/Y3CpvV3Z29/YP9MOjjohTjnAbxTTmvQAKTAnDbUkkxb2EYxgFFHeDyXXud+8xFyRmt3KaYD+CI0ZCgqBU0kC/6LO0T5jnWPWa6VpuzTcf8rut0LQtx/HN1p2bK8r2B3rVtux5GavgFFAFRTUH+ld/GKM0wkwiCoXwHDuRfga5JIjiWaWfCpxANIEj7ClkMMLCz+ZrzYwzpQyNMObqMGnM1d8TGYyEmEaB6oygHItlLxf/87xUhpd+RliSSszQ4qEwpYaMjTwjY0g4RpJOFUDEifqrgcaQQyRVkhUVgrO88ip0XMtR+bVq1cZVEUcZnIBTcA4cUAcNcAOaoA0QeATP4BW8aU/ai/aufSxaS1oxcwz+lPb5A2Vimxw=</latexit><latexit sha1_base64="qVvJSsGQ4pxRaL5C03EOheBwwyU=">AAACFnicbZBNS8MwGMfT+TbnW9Wjl+IQPNTSlsE8Dr143MC9QFdHmqVbWJqWJBVH2afw4lfx4kERr+LNb2O69aCbDwR++f+fh+T5BwklQtr2t1ZaW9/Y3CpvV3Z29/YP9MOjjohTjnAbxTTmvQAKTAnDbUkkxb2EYxgFFHeDyXXud+8xFyRmt3KaYD+CI0ZCgqBU0kC/6LO0T5jnWPWa6VpuzTcf8rut0LQtx/HN1p2bK8r2B3rVtux5GavgFFAFRTUH+ld/GKM0wkwiCoXwHDuRfga5JIjiWaWfCpxANIEj7ClkMMLCz+ZrzYwzpQyNMObqMGnM1d8TGYyEmEaB6oygHItlLxf/87xUhpd+RliSSszQ4qEwpYaMjTwjY0g4RpJOFUDEifqrgcaQQyRVkhUVgrO88ip0XMtR+bVq1cZVEUcZnIBTcA4cUAcNcAOaoA0QeATP4BW8aU/ai/aufSxaS1oxcwz+lPb5A2Vimxw=</latexit><latexit sha1_base64="qVvJSsGQ4pxRaL5C03EOheBwwyU=">AAACFnicbZBNS8MwGMfT+TbnW9Wjl+IQPNTSlsE8Dr143MC9QFdHmqVbWJqWJBVH2afw4lfx4kERr+LNb2O69aCbDwR++f+fh+T5BwklQtr2t1ZaW9/Y3CpvV3Z29/YP9MOjjohTjnAbxTTmvQAKTAnDbUkkxb2EYxgFFHeDyXXud+8xFyRmt3KaYD+CI0ZCgqBU0kC/6LO0T5jnWPWa6VpuzTcf8rut0LQtx/HN1p2bK8r2B3rVtux5GavgFFAFRTUH+ld/GKM0wkwiCoXwHDuRfga5JIjiWaWfCpxANIEj7ClkMMLCz+ZrzYwzpQyNMObqMGnM1d8TGYyEmEaB6oygHItlLxf/87xUhpd+RliSSszQ4qEwpYaMjTwjY0g4RpJOFUDEifqrgcaQQyRVkhUVgrO88ip0XMtR+bVq1cZVEUcZnIBTcA4cUAcNcAOaoA0QeATP4BW8aU/ai/aufSxaS1oxcwz+lPb5A2Vimxw=</latexit><latexit sha1_base64="qVvJSsGQ4pxRaL5C03EOheBwwyU=">AAACFnicbZBNS8MwGMfT+TbnW9Wjl+IQPNTSlsE8Dr143MC9QFdHmqVbWJqWJBVH2afw4lfx4kERr+LNb2O69aCbDwR++f+fh+T5BwklQtr2t1ZaW9/Y3CpvV3Z29/YP9MOjjohTjnAbxTTmvQAKTAnDbUkkxb2EYxgFFHeDyXXud+8xFyRmt3KaYD+CI0ZCgqBU0kC/6LO0T5jnWPWa6VpuzTcf8rut0LQtx/HN1p2bK8r2B3rVtux5GavgFFAFRTUH+ld/GKM0wkwiCoXwHDuRfga5JIjiWaWfCpxANIEj7ClkMMLCz+ZrzYwzpQyNMObqMGnM1d8TGYyEmEaB6oygHItlLxf/87xUhpd+RliSSszQ4qEwpYaMjTwjY0g4RpJOFUDEifqrgcaQQyRVkhUVgrO88ip0XMtR+bVq1cZVEUcZnIBTcA4cUAcNcAOaoA0QeATP4BW8aU/ai/aufSxaS1oxcwz+lPb5A2Vimxw=</latexit>

still not a perfect case but we get consistent (B-G and MEM) none-zero 
values in the working region

B-G, d quark MEM, d quark
elastic contribution 
suppressed 

working region



More about the results

�7

contaminations from quasi-elastic contribution

systematics induced by the inverse methods

evolution of Q^2 is not considered 

excited-states effects 

other lattice artifacts (lattice spacing, pion mass, volume…)

S. Dulat et al., PRD 93, 033006 (2016)

⌫ 2 [1.74, 2.24], x 2 [0.24, 0.11], Q2 2 [4, 2]
<latexit sha1_base64="qVvJSsGQ4pxRaL5C03EOheBwwyU=">AAACFnicbZBNS8MwGMfT+TbnW9Wjl+IQPNTSlsE8Dr143MC9QFdHmqVbWJqWJBVH2afw4lfx4kERr+LNb2O69aCbDwR++f+fh+T5BwklQtr2t1ZaW9/Y3CpvV3Z29/YP9MOjjohTjnAbxTTmvQAKTAnDbUkkxb2EYxgFFHeDyXXud+8xFyRmt3KaYD+CI0ZCgqBU0kC/6LO0T5jnWPWa6VpuzTcf8rut0LQtx/HN1p2bK8r2B3rVtux5GavgFFAFRTUH+ld/GKM0wkwiCoXwHDuRfga5JIjiWaWfCpxANIEj7ClkMMLCz+ZrzYwzpQyNMObqMGnM1d8TGYyEmEaB6oygHItlLxf/87xUhpd+RliSSszQ4qEwpYaMjTwjY0g4RpJOFUDEifqrgcaQQyRVkhUVgrO88ip0XMtR+bVq1cZVEUcZnIBTcA4cUAcNcAOaoA0QeATP4BW8aU/ai/aufSxaS1oxcwz+lPb5A2Vimxw=</latexit><latexit sha1_base64="qVvJSsGQ4pxRaL5C03EOheBwwyU=">AAACFnicbZBNS8MwGMfT+TbnW9Wjl+IQPNTSlsE8Dr143MC9QFdHmqVbWJqWJBVH2afw4lfx4kERr+LNb2O69aCbDwR++f+fh+T5BwklQtr2t1ZaW9/Y3CpvV3Z29/YP9MOjjohTjnAbxTTmvQAKTAnDbUkkxb2EYxgFFHeDyXXud+8xFyRmt3KaYD+CI0ZCgqBU0kC/6LO0T5jnWPWa6VpuzTcf8rut0LQtx/HN1p2bK8r2B3rVtux5GavgFFAFRTUH+ld/GKM0wkwiCoXwHDuRfga5JIjiWaWfCpxANIEj7ClkMMLCz+ZrzYwzpQyNMObqMGnM1d8TGYyEmEaB6oygHItlLxf/87xUhpd+RliSSszQ4qEwpYaMjTwjY0g4RpJOFUDEifqrgcaQQyRVkhUVgrO88ip0XMtR+bVq1cZVEUcZnIBTcA4cUAcNcAOaoA0QeATP4BW8aU/ai/aufSxaS1oxcwz+lPb5A2Vimxw=</latexit><latexit sha1_base64="qVvJSsGQ4pxRaL5C03EOheBwwyU=">AAACFnicbZBNS8MwGMfT+TbnW9Wjl+IQPNTSlsE8Dr143MC9QFdHmqVbWJqWJBVH2afw4lfx4kERr+LNb2O69aCbDwR++f+fh+T5BwklQtr2t1ZaW9/Y3CpvV3Z29/YP9MOjjohTjnAbxTTmvQAKTAnDbUkkxb2EYxgFFHeDyXXud+8xFyRmt3KaYD+CI0ZCgqBU0kC/6LO0T5jnWPWa6VpuzTcf8rut0LQtx/HN1p2bK8r2B3rVtux5GavgFFAFRTUH+ld/GKM0wkwiCoXwHDuRfga5JIjiWaWfCpxANIEj7ClkMMLCz+ZrzYwzpQyNMObqMGnM1d8TGYyEmEaB6oygHItlLxf/87xUhpd+RliSSszQ4qEwpYaMjTwjY0g4RpJOFUDEifqrgcaQQyRVkhUVgrO88ip0XMtR+bVq1cZVEUcZnIBTcA4cUAcNcAOaoA0QeATP4BW8aU/ai/aufSxaS1oxcwz+lPb5A2Vimxw=</latexit><latexit sha1_base64="qVvJSsGQ4pxRaL5C03EOheBwwyU=">AAACFnicbZBNS8MwGMfT+TbnW9Wjl+IQPNTSlsE8Dr143MC9QFdHmqVbWJqWJBVH2afw4lfx4kERr+LNb2O69aCbDwR++f+fh+T5BwklQtr2t1ZaW9/Y3CpvV3Z29/YP9MOjjohTjnAbxTTmvQAKTAnDbUkkxb2EYxgFFHeDyXXud+8xFyRmt3KaYD+CI0ZCgqBU0kC/6LO0T5jnWPWa6VpuzTcf8rut0LQtx/HN1p2bK8r2B3rVtux5GavgFFAFRTUH+ld/GKM0wkwiCoXwHDuRfga5JIjiWaWfCpxANIEj7ClkMMLCz+ZrzYwzpQyNMObqMGnM1d8TGYyEmEaB6oygHItlLxf/87xUhpd+RliSSszQ4qEwpYaMjTwjY0g4RpJOFUDEifqrgcaQQyRVkhUVgrO88ip0XMtR+bVq1cZVEUcZnIBTcA4cUAcNcAOaoA0QeATP4BW8aU/ai/aufSxaS1oxcwz+lPb5A2Vimxw=</latexit>

systematics uncertainties



Summary and outlook
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We are beginning to have some preliminary results from this 
hadronic tensor approach 

We need larger p and q to get into the deep inelastic region 

Other inverse method will be considered 

Finer lattices can help 

We are working to extract the connected-sea anti-parton contribution

We can calculate the pure higher-twist contribution in the next stage

t0 tf

t2t1
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t1

t2
tf

Thank you!


