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• Projected N-point energy correlator (pENC)


‣ Leading nonperturbative correction


• pENC with R scheme


• Collinear region and small-angle resummation


‣ Nonperturbative correction  
in the collinear limit ( )


‣ Approaching the confinement transition


‣ Impact on  extraction
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• N-point energy correlator: 


‣ Depends on  angles 


• Projected N-point energy correlator (pENC):

N(N − 1)/2

Projected Energy Correlators
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H. Chen, I. Moult, X-Y. Zhang, H-X. Zhu, 2004.11381
Integrate out information about the shape

z13 =
1 − cos θ13
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Energy flow operator 
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• The same matrix element  gives leading (in ) NP correction 
for pENC


• The same calculation as for the EEC gives  dependence; 
detector combinatorics gives factor of 

Ω1 αs

xL
N

Leading NP Correction to pENC
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C. Lee, G. F. Sterman, hep-ph/0603066, 0611061

𝒪(αs)

*At higher order in  , the  and  dependence can be differentαs xL N

 schemeMS

Transverse energy flow operator 

K. Lee, A. Pathak, I. Stewart, ZS (2024)
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• Define a better scheme for both  and 


• Need to resum  using -RGE and incorporate hadron 
mass correction, similar to EEC

d ̂σ[N]/dxL Ω1

log(μ/R) R

Moving to R scheme 

5

Start with  scheme:MS

 series coefficientsMS

See Iain’s talk

Move to R scheme:
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<latexit sha1_base64="cjONiJcZnymqp/0R/uLO9hd57hs=">AAACPHicbVDLSgNBEJz1GeMr0ZteBoOgKGFXJHoUvXgQ1GCiYMIyO+kkQ2Z2l5leMSwBv8arfoH/4d2bePXs5HEw0YKGoqqb7q4glsKg6747U9Mzs3PzmYXs4tLyymouv1Y1UaI5VHgkI30XMANShFBBgRLuYg1MBRJug85Z3799AG1EFN5gN4a6Yq1QNAVnaCU/t1FDeMS0vE8vLnt7tUsFLeZ7O2Xf3fVzBbfoDkD/Em9ECmSEKz/vZGuNiCcKQuSSGXPvuTHWU6ZRcAm9bC0xEDPeYS24tzRkCkw9HTzRo9tWadBmpG2FSAfq74mUKWO6KrCdimHbTHp98V/vcbhgTGuY/pJxLVATF2LzuJ6KME4QQj48sJlIihHtJ0kbQgNH2bWEcS3sj5S3mWYcbd5Zm543mdVfUj0oeqVi6fqwcHI6yjFDNskW2SEeOSIn5JxckQrh5Ik8kxfy6rw5H86n8zVsnXJGM+tkDM73D4IjrO4=</latexit>

R, LO + ⌦1(R0)

<latexit sha1_base64="CKinWQuaCPLSi7ex0MxLMFOdTD4="></latexit>

MS, LO + ⌦1

<latexit sha1_base64="g5V1Kh7kOOMnGsuX9NLoTUR3W0s=">AAACPXicbVDLSgNBEJz1GeMr6tHLYBAUJeyKqEfRiwfRGIwJmLDMTjrJ4MzuMtMrCUsOfo1X/QK/ww/wJl69OnkcTLSgoajqprsriKUw6LrvztT0zOzcfGYhu7i0vLKaW1u/M1GiOZR5JCNdDZgBKUIoo0AJ1VgDU4GESvBw3vcrj6CNiMJb7MZQV6wViqbgDK3k5zZrCB1MS/v06vK6t1e7VtBivrdT8t1dP5d3C+4A9C/xRiRPRij6a0621oh4oiBELpkx954bYz1lGgWX0MvWEgMx4w+sBfeWhkyBqaeDL3p02yoN2oy0rRDpQP09kTJlTFcFtlMxbJtJry/+63WGC8a0hukvGdcCNXEhNk/qqQjjBCHkwwObiaQY0X6UtCE0cJRdSxjXwv5IeZtpxtEGnrXpeZNZ/SV3BwXvqHB0c5g/PRvlmCGbZIvsEI8ck1NyQYqkTDh5Is/khbw6b86H8+l8DVunnNHMBhmD8/0DN56tRg==</latexit>

R, NLO + ⌦1(R0)

<latexit sha1_base64="9VDXdXDfwStrNVfBc4xTgLY16hg="></latexit>

MS, NLO+⌦1

<latexit sha1_base64="2lHwROS04BmYh1gtB/ExRuSCFDQ=">AAACNnicbVDLTsJAFJ36RHyBunPTSExckdYYdEl04xITeSSUkOlwgQkzbTNza8Cm/+JWv8BfcePOuPUTHKALAU8yyck59+aeOX4kuEbH+bDW1jc2t7ZzO/ndvf2Dw0LxqKHDWDGos1CEquVTDYIHUEeOAlqRAip9AU1/dDf1m0+gNA+DR5xE0JF0EPA+ZxSN1C2ceAhjTDyQ0TCpTXDIaZp2CyWn7MxgrxI3IyWSodYtWnmvF7JYQoBMUK3brhNhJ6EKOROQ5r1YQ0TZiA6gbWhAJehOMouf2udG6dn9UJkXoD1T/24kVGo9kb6ZlBSHetmbiv964/mBBa2np0cWNV8uJcT+TSfhQRQjBGwesB8LG0N72qHd4woYiokhlClu/mizIVWUoWk6b9pzl7taJY3LslspVx6uStXbrMccOSVn5IK45JpUyT2pkTph5Jm8kFfyZr1bn9aX9T0fXbOynWOyAOvnF4INrLQ=</latexit>

Pythia
<latexit sha1_base64="QrH+5UfaiVm3f/rDnb55c7xgqR8=">AAACM3icbVDLTsJAFJ3iC+sLdOmmkZjghrRqUHaoGxcmYiKPBBoynQ4wYfrIzK1CGj7FrX6BH2PcGbf+g1PoQsCTTHJyzr25Z44TcibBND+0zMrq2vpGdlPf2t7Z3cvl9xsyiAShdRLwQLQcLClnPq0DA05boaDYczhtOsObxG8+USFZ4D/COKS2h/s+6zGCQUndXL4DdATxfe3qrmhVKmcnk26uYJbMKYxlYqWkgFLUunlN77gBiTzqA+FYyrZlhmDHWAAjnE70TiRpiMkQ92lbUR97VNrxNPvEOFaKa/QCoZ4PxlT9uxFjT8qx56hJD8NALnqJ+K83mh2Y01yZHJnXHG8hIfQu7Zj5YQTUJ7OAvYgbEBhJgYbLBCXAx4pgIpj6o0EGWGACqmZdtWctdrVMGqclq1wqP5wXqtdpj1l0iI5QEVnoAlXRLaqhOiLoGb2gV/SmvWuf2pf2PRvNaOnOAZqD9vMLjj2pfA==</latexit>

OPAL(1993)

<latexit sha1_base64="/AOr5OUA8+L5bdaKqpkiVPmg3UE=">AAACNnicbVDLTsJAFJ36RHyBunPTSExckdYYdEl0wxITeSRAyHS4wISZtpm5VbDhX9zqF/grbtwZt36CU+hCwJNMcnLOvblnjhcKrtFxPqy19Y3Nre3MTnZ3b//gMJc/qusgUgxqLBCBanpUg+A+1JCjgGaogEpPQMMb3SV+4xGU5oH/gJMQOpIOfN7njKKRurmTNsIY4zbIcBhXQD3xwXTazRWcojODvUrclBRIimo3b2XbvYBFEnxkgmrdcp0QOzFVyJmAabYdaQgpG9EBtAz1qQTdiWfxp/a5UXp2P1Dm+WjP1L8bMZVaT6RnJiXFoV72EvFfbzw/sKD1dHJkUfPkUkLs33Ri7ocRgs/mAfuRsDGwkw7tHlfAUEwMoUxx80ebDamiDE3TWdOeu9zVKqlfFt1SsXR/VSjfpj1myCk5IxfEJdekTCqkSmqEkWfyQl7Jm/VufVpf1vd8dM1Kd47JAqyfX3H2rKs=</latexit>

Herwig

<latexit sha1_base64="WB4z/DXD1Uax7OQVo5NtQ0la5is=">AAACI3icbVC7TsMwFLXLq4RXCyOLRYXEFCUVKowVLIxF0IfURpXjOK1VO4lsB1FF/QRW+AK+hg2xMPAvOG0G2nIkS0fn3Kt7fPyEM6Ud5xuWNja3tnfKu9be/sHhUaV63FFxKgltk5jHsudjRTmLaFszzWkvkRQLn9OuP7nN/e4TlYrF0aOeJtQTeBSxkBGsjfTg2PVhpebYzhxonbgFqYECrWEVWoMgJqmgkSYcK9V3nUR7GZaaEU5n1iBVNMFkgke0b2iEBVVeNs86Q+dGCVAYS/Mijebq340MC6WmwjeTAuuxWvVy8V/veXFgSQtUfmRZ88VKQh1eexmLklTTiCwChilHOkZ5YShgkhLNp4ZgIpn5IyJjLDHRplbLtOeudrVOOnXbbdiN+8ta86bosQxOwRm4AC64Ak1wB1qgDQgYgRfwCt7gO/yAn/BrMVqCxc4JWAL8+QVjdKPj</latexit>

0.2
<latexit sha1_base64="+EkKRWbT3B7s9tDnrPZuCkz9ZZw=">AAACI3icbVC7TsMwFLXLq4RXCyOLRYXEFCWoKowVLIxF0IfURpXjOK1VO4lsB1FF/QRW+AK+hg2xMPAvOG0G2nIkS0fn3Kt7fPyEM6Ud5xuWNja3tnfKu9be/sHhUaV63FFxKgltk5jHsudjRTmLaFszzWkvkRQLn9OuP7nN/e4TlYrF0aOeJtQTeBSxkBGsjfTg2PVhpebYzhxonbgFqYECrWEVWoMgJqmgkSYcK9V3nUR7GZaaEU5n1iBVNMFkgke0b2iEBVVeNs86Q+dGCVAYS/Mijebq340MC6WmwjeTAuuxWvVy8V/veXFgSQtUfmRZ88VKQh1eexmLklTTiCwChilHOkZ5YShgkhLNp4ZgIpn5IyJjLDHRplbLtOeudrVOOpe227Ab9/Va86bosQxOwRm4AC64Ak1wB1qgDQgYgRfwCt7gO/yAn/BrMVqCxc4JWAL8+QVm7qPl</latexit>

0.4
<latexit sha1_base64="Be8q+qJK2SFymdfP2SwHktnY1dg=">AAACI3icbVDLSgMxFE3qq46vVpdugkVwNcyIVJdFNy4r2ge0Q8lkMm1okhmSjFhKP8GtfoFf407cuPBfzLSzsNUDgcM593JPTphypo3nfcHS2vrG5lZ529nZ3ds/qFQP2zrJFKEtkvBEdUOsKWeStgwznHZTRbEIOe2E45vc7zxSpVkiH8wkpYHAQ8liRrCx0r3n1geVmud6c6C/xC9IDRRoDqrQ6UcJyQSVhnCsdc/3UhNMsTKMcDpz+pmmKSZjPKQ9SyUWVAfTedYZOrVKhOJE2ScNmqu/N6ZYaD0RoZ0U2Iz0qpeL/3pPiwNLWqTzI8taKFYSmvgqmDKZZoZKsggYZxyZBOWFoYgpSgyfWIKJYvaPiIywwsTYWh3bnr/a1V/SPnf9ulu/u6g1rosey+AYnIAz4INL0AC3oAlagIAheAYv4BW+wXf4AT8XoyVY7ByBJcDvH2poo+c=</latexit>

0.6
<latexit sha1_base64="bvcXl3n0Pqz66IFmtWIPhg8Bfdo=">AAACI3icbVC7TsMwFHXKq4RXCyOLRYXEFCUIlY4VLIxF0IfURpXjOK1V24lsB1FF/QRW+AK+hg2xMPAvOG0G2nIkS0fn3Kt7fIKEUaVd99sqbWxube+Ud+29/YPDo0r1uKPiVGLSxjGLZS9AijAqSFtTzUgvkQTxgJFuMLnN/e4TkYrG4lFPE+JzNBI0ohhpIz24TmNYqbmOOwdcJ15BaqBAa1i17EEY45QToTFDSvU9N9F+hqSmmJGZPUgVSRCeoBHpGyoQJ8rP5lln8NwoIYxiaZ7QcK7+3cgQV2rKAzPJkR6rVS8X//WeFweWtFDlR5a1gK8k1FHDz6hIUk0EXgSMUgZ1DPPCYEglwZpNDUFYUvNHiMdIIqxNrbZpz1vtap10Lh2v7tTvr2rNm6LHMjgFZ+ACeOAaNMEdaIE2wGAEXsAreLPerQ/r0/pajJasYucELMH6+QVt4qPp</latexit>

0.8

<latexit sha1_base64="aTV9gyw8+zsH2+KeoCctdyYz9kg=">AAACI3icbVDLSgMxFE3qq46vVpdugkVwNcyIVJdFNy4r2ge0Q8lkMm1okhmSjFhKP8GtfoFf407cuPBfzLSzsNUDgcM593JPTphypo3nfcHS2vrG5lZ529nZ3ds/qFQP2zrJFKEtkvBEdUOsKWeStgwznHZTRbEIOe2E45vc7zxSpVkiH8wkpYHAQ8liRrCx0r3n+oNKzXO9OdBf4hekBgo0B1Xo9KOEZIJKQzjWuud7qQmmWBlGOJ05/UzTFJMxHtKepRILqoPpPOsMnVolQnGi7JMGzdXfG1MstJ6I0E4KbEZ61cvFf72nxYElLdL5kWUtFCsJTXwVTJlMM0MlWQSMM45MgvLCUMQUJYZPLMFEMftHREZYYWJsrY5tz1/t6i9pn7t+3a3fXdQa10WPZXAMTsAZ8MElaIBb0AQtQMAQPIMX8Arf4Dv8gJ+L0RIsdo7AEuD3D2G3o+I=</latexit>

0.1

<latexit sha1_base64="WB4z/DXD1Uax7OQVo5NtQ0la5is=">AAACI3icbVC7TsMwFLXLq4RXCyOLRYXEFCUVKowVLIxF0IfURpXjOK1VO4lsB1FF/QRW+AK+hg2xMPAvOG0G2nIkS0fn3Kt7fPyEM6Ud5xuWNja3tnfKu9be/sHhUaV63FFxKgltk5jHsudjRTmLaFszzWkvkRQLn9OuP7nN/e4TlYrF0aOeJtQTeBSxkBGsjfTg2PVhpebYzhxonbgFqYECrWEVWoMgJqmgkSYcK9V3nUR7GZaaEU5n1iBVNMFkgke0b2iEBVVeNs86Q+dGCVAYS/Mijebq340MC6WmwjeTAuuxWvVy8V/veXFgSQtUfmRZ88VKQh1eexmLklTTiCwChilHOkZ5YShgkhLNp4ZgIpn5IyJjLDHRplbLtOeudrVOOnXbbdiN+8ta86bosQxOwRm4AC64Ak1wB1qgDQgYgRfwCt7gO/yAn/BrMVqCxc4JWAL8+QVjdKPj</latexit>

0.2

<latexit sha1_base64="cupTaqvMMBWjW6iyQGmibupHGEU=">AAACI3icbVC7TsMwFLXLq4RXCyNLRIXEFCWACmMFC2MR9CG1UeU4TmvVdiLbQVRRP4EVvoCvYUMsDPwLTpuBthzJ0tE59+oenyBhVGnX/YaltfWNza3ytrWzu7d/UKketlWcSkxaOGax7AZIEUYFaWmqGekmkiAeMNIJxre533kiUtFYPOpJQnyOhoJGFCNtpAfXuRhUaq7jzmCvEq8gNVCgOahCqx/GOOVEaMyQUj3PTbSfIakpZmRq9VNFEoTHaEh6hgrEifKzWdapfWqU0I5iaZ7Q9kz9u5EhrtSEB2aSIz1Sy14u/us9zw8saKHKjyxqAV9KqKNrP6MiSTUReB4wSpmtYzsvzA6pJFiziSEIS2r+aOMRkghrU6tl2vOWu1ol7XPHqzv1+8ta46bosQyOwQk4Ax64Ag1wB5qgBTAYghfwCt7gO/yAn/BrPlqCxc4RWAD8+QVlMaPk</latexit>

0.3

<latexit sha1_base64="Ih8At/2tLqvnMO9ZPrViqjY0ESk=">AAACI3icbVC7TsMwFLXLq4RXCyNLRIXEFCUICmMFC2MR9CG1UeU4TmvVdiLbQVRRP4EVvoCvYUMsDPwLTpuBthzJ0tE59+oenyBhVGnX/YaltfWNza3ytrWzu7d/UKketlWcSkxaOGax7AZIEUYFaWmqGekmkiAeMNIJxre533kiUtFYPOpJQnyOhoJGFCNtpAfXuRxUaq7jzmCvEq8gNVCgOahCqx/GOOVEaMyQUj3PTbSfIakpZmRq9VNFEoTHaEh6hgrEifKzWdapfWqU0I5iaZ7Q9kz9u5EhrtSEB2aSIz1Sy14u/us9zw8saKHKjyxqAV9KqKNrP6MiSTUReB4wSpmtYzsvzA6pJFiziSEIS2r+aOMRkghrU6tl2vOWu1ol7XPHqzv1+4ta46bosQyOwQk4Ax64Ag1wB5qgBTAYghfwCt7gO/yAn/BrPlqCxc4RWAD8+QVoq6Pm</latexit>

0.5
<latexit sha1_base64="cupTaqvMMBWjW6iyQGmibupHGEU=">AAACI3icbVC7TsMwFLXLq4RXCyNLRIXEFCWACmMFC2MR9CG1UeU4TmvVdiLbQVRRP4EVvoCvYUMsDPwLTpuBthzJ0tE59+oenyBhVGnX/YaltfWNza3ytrWzu7d/UKketlWcSkxaOGax7AZIEUYFaWmqGekmkiAeMNIJxre533kiUtFYPOpJQnyOhoJGFCNtpAfXuRhUaq7jzmCvEq8gNVCgOahCqx/GOOVEaMyQUj3PTbSfIakpZmRq9VNFEoTHaEh6hgrEifKzWdapfWqU0I5iaZ7Q9kz9u5EhrtSEB2aSIz1Sy14u/us9zw8saKHKjyxqAV9KqKNrP6MiSTUReB4wSpmtYzsvzA6pJFiziSEIS2r+aOMRkghrU6tl2vOWu1ol7XPHqzv1+8ta46bosQyOwQk4Ax64Ag1wB5qgBTAYghfwCt7gO/yAn/BrPlqCxc4RWAD8+QVlMaPk</latexit>

0.3
<latexit sha1_base64="aTV9gyw8+zsH2+KeoCctdyYz9kg=">AAACI3icbVDLSgMxFE3qq46vVpdugkVwNcyIVJdFNy4r2ge0Q8lkMm1okhmSjFhKP8GtfoFf407cuPBfzLSzsNUDgcM593JPTphypo3nfcHS2vrG5lZ529nZ3ds/qFQP2zrJFKEtkvBEdUOsKWeStgwznHZTRbEIOe2E45vc7zxSpVkiH8wkpYHAQ8liRrCx0r3n+oNKzXO9OdBf4hekBgo0B1Xo9KOEZIJKQzjWuud7qQmmWBlGOJ05/UzTFJMxHtKepRILqoPpPOsMnVolQnGi7JMGzdXfG1MstJ6I0E4KbEZ61cvFf72nxYElLdL5kWUtFCsJTXwVTJlMM0MlWQSMM45MgvLCUMQUJYZPLMFEMftHREZYYWJsrY5tz1/t6i9pn7t+3a3fXdQa10WPZXAMTsAZ8MElaIBb0AQtQMAQPIMX8Arf4Dv8gJ+L0RIsdo7AEuD3D2G3o+I=</latexit>

0.1
<latexit sha1_base64="5ixem1fWrjnuE0G+O43JmO/84nQ=">AAACI3icbVC7TsMwFLXLq4RXCyNLRIXEFCUIFdgqWBiLoA+pjSrHcVqrthPZDqKK+gms8AV8DRtiYeBfcNoMtOVIlo7OuVf3+AQJo0q77jcsra1vbG6Vt62d3b39g0r1sK3iVGLSwjGLZTdAijAqSEtTzUg3kQTxgJFOML7N/c4TkYrG4lFPEuJzNBQ0ohhpIz24zvWgUnMddwZ7lXgFqYECzUEVWv0wxiknQmOGlOp5bqL9DElNMSNTq58qkiA8RkPSM1QgTpSfzbJO7VOjhHYUS/OEtmfq340McaUmPDCTHOmRWvZy8V/veX5gQQtVfmRRC/hSQh1d+RkVSaqJwPOAUcpsHdt5YXZIJcGaTQxBWFLzRxuPkERYm1ot05633NUqaZ87Xt2p31/UGjdFj2VwDE7AGfDAJWiAO9AELYDBELyAV/AG3+EH/IRf89ESLHaOwALgzy9vn6Pq</latexit>

0.9

<latexit sha1_base64="Ih8At/2tLqvnMO9ZPrViqjY0ESk=">AAACI3icbVC7TsMwFLXLq4RXCyNLRIXEFCUICmMFC2MR9CG1UeU4TmvVdiLbQVRRP4EVvoCvYUMsDPwLTpuBthzJ0tE59+oenyBhVGnX/YaltfWNza3ytrWzu7d/UKketlWcSkxaOGax7AZIEUYFaWmqGekmkiAeMNIJxre533kiUtFYPOpJQnyOhoJGFCNtpAfXuRxUaq7jzmCvEq8gNVCgOahCqx/GOOVEaMyQUj3PTbSfIakpZmRq9VNFEoTHaEh6hgrEifKzWdapfWqU0I5iaZ7Q9kz9u5EhrtSEB2aSIz1Sy14u/us9zw8saKHKjyxqAV9KqKNrP6MiSTUReB4wSpmtYzsvzA6pJFiziSEIS2r+aOMRkghrU6tl2vOWu1ol7XPHqzv1+4ta46bosQyOwQk4Ax64Ag1wB5qgBTAYghfwCt7gO/yAn/BrPlqCxc4RWAD8+QVoq6Pm</latexit>

0.5

<latexit sha1_base64="aTV9gyw8+zsH2+KeoCctdyYz9kg=">AAACI3icbVDLSgMxFE3qq46vVpdugkVwNcyIVJdFNy4r2ge0Q8lkMm1okhmSjFhKP8GtfoFf407cuPBfzLSzsNUDgcM593JPTphypo3nfcHS2vrG5lZ529nZ3ds/qFQP2zrJFKEtkvBEdUOsKWeStgwznHZTRbEIOe2E45vc7zxSpVkiH8wkpYHAQ8liRrCx0r3n+oNKzXO9OdBf4hekBgo0B1Xo9KOEZIJKQzjWuud7qQmmWBlGOJ05/UzTFJMxHtKepRILqoPpPOsMnVolQnGi7JMGzdXfG1MstJ6I0E4KbEZ61cvFf72nxYElLdL5kWUtFCsJTXwVTJlMM0MlWQSMM45MgvLCUMQUJYZPLMFEMftHREZYYWJsrY5tz1/t6i9pn7t+3a3fXdQa10WPZXAMTsAZ8MElaIBb0AQtQMAQPIMX8Arf4Dv8gJ+L0RIsdo7AEuD3D2G3o+I=</latexit>

0.1
<latexit sha1_base64="5ixem1fWrjnuE0G+O43JmO/84nQ=">AAACI3icbVC7TsMwFLXLq4RXCyNLRIXEFCUIFdgqWBiLoA+pjSrHcVqrthPZDqKK+gms8AV8DRtiYeBfcNoMtOVIlo7OuVf3+AQJo0q77jcsra1vbG6Vt62d3b39g0r1sK3iVGLSwjGLZTdAijAqSEtTzUg3kQTxgJFOML7N/c4TkYrG4lFPEuJzNBQ0ohhpIz24zvWgUnMddwZ7lXgFqYECzUEVWv0wxiknQmOGlOp5bqL9DElNMSNTq58qkiA8RkPSM1QgTpSfzbJO7VOjhHYUS/OEtmfq340McaUmPDCTHOmRWvZy8V/veX5gQQtVfmRRC/hSQh1d+RkVSaqJwPOAUcpsHdt5YXZIJcGaTQxBWFLzRxuPkERYm1ot05633NUqaZ87Xt2p31/UGjdFj2VwDE7AGfDAJWiAO9AELYDBELyAV/AG3+EH/IRf89ESLHaOwALgzy9vn6Pq</latexit>

0.9
<latexit sha1_base64="Ih8At/2tLqvnMO9ZPrViqjY0ESk=">AAACI3icbVC7TsMwFLXLq4RXCyNLRIXEFCUICmMFC2MR9CG1UeU4TmvVdiLbQVRRP4EVvoCvYUMsDPwLTpuBthzJ0tE59+oenyBhVGnX/YaltfWNza3ytrWzu7d/UKketlWcSkxaOGax7AZIEUYFaWmqGekmkiAeMNIJxre533kiUtFYPOpJQnyOhoJGFCNtpAfXuRxUaq7jzmCvEq8gNVCgOahCqx/GOOVEaMyQUj3PTbSfIakpZmRq9VNFEoTHaEh6hgrEifKzWdapfWqU0I5iaZ7Q9kz9u5EhrtSEB2aSIz1Sy14u/us9zw8saKHKjyxqAV9KqKNrP6MiSTUReB4wSpmtYzsvzA6pJFiziSEIS2r+aOMRkghrU6tl2vOWu1ol7XPHqzv1+4ta46bosQyOwQk4Ax64Ag1wB5qgBTAYghfwCt7gO/yAn/BrPlqCxc4RWAD8+QVoq6Pm</latexit>

0.5
<latexit sha1_base64="aTV9gyw8+zsH2+KeoCctdyYz9kg=">AAACI3icbVDLSgMxFE3qq46vVpdugkVwNcyIVJdFNy4r2ge0Q8lkMm1okhmSjFhKP8GtfoFf407cuPBfzLSzsNUDgcM593JPTphypo3nfcHS2vrG5lZ529nZ3ds/qFQP2zrJFKEtkvBEdUOsKWeStgwznHZTRbEIOe2E45vc7zxSpVkiH8wkpYHAQ8liRrCx0r3n+oNKzXO9OdBf4hekBgo0B1Xo9KOEZIJKQzjWuud7qQmmWBlGOJ05/UzTFJMxHtKepRILqoPpPOsMnVolQnGi7JMGzdXfG1MstJ6I0E4KbEZ61cvFf72nxYElLdL5kWUtFCsJTXwVTJlMM0MlWQSMM45MgvLCUMQUJYZPLMFEMftHREZYYWJsrY5tz1/t6i9pn7t+3a3fXdQa10WPZXAMTsAZ8MElaIBb0AQtQMAQPIMX8Arf4Dv8gJ+L0RIsdo7AEuD3D2G3o+I=</latexit>

0.1

<latexit sha1_base64="R+/T4ao20Re0+4RDrbjQCV34pBE="></latexit>

2NxL(1� xL)
1

�

d�[N ]

dxL

<latexit sha1_base64="CbkO92ryf/mI0/wziyyBSFK5lEs="></latexit>

xL =
1� cos ✓L

2

EEC results: 
agree with MC and data

pENC results: 
R scheme agrees with  
MC better than MS

 and  values are from thrust fitαs Ω1

xL0
≤

1 − cos(2π /3)
2

Kink at

from 3-particle contribution 

R. Abbate, M. Fickinger, A. H. Hoang,  
          V. Mateu, I. Stewart, 1006.3080

Parameter free predictions!



Zhiquan Sun (MIT)“Energy Correlators at the Collider Frontier”, MITP

• Recall that fixed-order EEC results don’t agree with data at 
endpoints


• Need to resum  in collinear regionlog(xL)

Small angle region

7

xL =
1 − cos θL

2
→ 0

θL

*in back-to-back region, 3-particle contribution also gives leading NP correction,

so the situation is more complicated for N>2

S. Schindler, I. Stewart, ZS (2023)



Zhiquan Sun (MIT)“Energy Correlators at the Collider Frontier”, MITP

• Factorize into jet and hard function 
(true for  and  ) 
 
 

• Leading nonperturbative correction arises in  and the same 
 will appear

e+e− pp

⃗J [N]

Ω1

Collinear factorization for pENC

8

Cumulative distribution

H. Chen, I. Moult, X-Y. Zhang, H-X Zhu, 2004.11381
W. Chen, J. Gao, Y-B. Li, Z. Xu, X-Y. Zhang, H-X Zhu, 2307.07510

pENC jet function captures  dependencexL

K. Lee, B. Mecaj, I. Moult, 2205.03414



Zhiquan Sun (MIT)“Energy Correlators at the Collider Frontier”, MITP

• Scale of the jet function is Q′ = xL x Q

NP Correction to Jet Function

9

perturbative series in MS

coeff of power correction at LL accuracy

normalization

same NP matrix element!



Zhiquan Sun (MIT)“Energy Correlators at the Collider Frontier”, MITP

• Scale of the jet function is 


• Matrix element of jet function

Q′ = xL x Q

NP Correction to Jet Function

10

leading NP correction
ξ̄nW(n̄ ⋅ An)W†(n̄ ⋅ An)ξn

for c-soft  
gluon

ΛQCD

n̄ n
for c-soft  
gluon

ΛQCD



Zhiquan Sun (MIT)“Energy Correlators at the Collider Frontier”, MITP 11

NP Correction to Jet Function

• Scale of the jet function is  
 

• Valid up to leading log accuracy


• RG consistency:            has the same evolution structure as

Q′ = xL x Q

leading log coefficient

Splitting functions

additional  from x−1 Q′ 

H. Chen, I. Moult, X-Y. Zhang, H-X Zhu, 2004.11381



Zhiquan Sun (MIT)“Energy Correlators at the Collider Frontier”, MITP

• Putting everything together


• Move to R scheme


• Construct cross section in collinear limit with factorization

12

NP Correction to Jet Function

perturbative series in MS leading NP correction at LL accuracy

K. Lee, A. Pathak, I. Stewart, ZS (2024)



Zhiquan Sun (MIT)“Energy Correlators at the Collider Frontier”, MITP

• Including resummation significantly  
improves our description of  
the approach to the transition region


• Nonperturbative effects are essential

13

Confinement transition xL → 0

<latexit sha1_base64="AQiCGc8xyniiNYTX1M1VP7Rou3A=">AAACRXicbVDLSgNBEJyN7/iMHr0MBiGihF2R6DHoxUPwhYlCEsLspJMMzuwuM72SsOQD/Bqv+gV+gx/hTbzq5HEw0YKBmqpuurv8SAqDrvvupGZm5+YXFpfSyyura+sbmc2KCWPNocxDGep7nxmQIoAyCpRwH2lgypdw5z+cDfy7R9BGhMEt9iKoK9YOREtwhlZqbGRrCF1Mbg7oRanU3x/9SpeWXSpos9xNw92zVW7eHYL+Jd6YZMkYV42Mk641Qx4rCJBLZkzVcyOsJ0yj4BL66VpsIGL8gbWhamnAFJh6MrymT3et0qStUNsXIB2qvzsSpozpKd9WKoYdM+0NxH+97mjAhNY0gyGTmq+mNsTWST0RQRQjBHy0YCuWFEM6iJQ2hQaOsmcJ41rYGynvMM042uDTNj1vOqu/pHKY9wr5wvVRtng6znGRbJMdkiMeOSZFck6uSJlw8kSeyQt5dd6cD+fT+RqVppxxzxaZgPP9A3posOI=</latexit>

R, NLL + LO+ ⌦(R0)
<latexit sha1_base64="4fAmQscge4yHNEi9tQL3y/MwjCA=">AAACOXicbVDLSgMxFM34rOOr1YULN8EiCEqZEakui25cFK1iH9CWkknTNjTzILkjLcN8jVv9Ar/EpTtx6w+YaWdhWw8ETs65l3vvcQLBFVjWh7G0vLK6tp7ZMDe3tnd2s7m9mvJDSVmV+sKXDYcoJrjHqsBBsEYgGXEdwerO8Cbx689MKu57TzAOWNslfY/3OCWgpU72oAVsBNHjGb4rl+PT6a98H3eyeatgTYAXiZ2SPEpR6eQMs9X1aegyD6ggSjVtK4B2RCRwKlhstkLFAkKHpM+amnrEZaodTS6I8bFWurjnS/08wBP1b0dEXKXGrqMrXQIDNe8l4r/eaDpgRuuqZMis5rhzG0Lvqh1xLwiBeXS6YC8UGHycxIi7XDIKYqwJoZLrGzEdEEko6LBNnZ49n9UiqZ0X7GKh+HCRL12nOWbQITpCJ8hGl6iEblEFVRFFMXpBr+jNeDc+jS/je1q6ZKQ9+2gGxs8v7N2syA==</latexit>

R, NLL + LO

<latexit sha1_base64="K/pFMydGL7F8p4V12ux0BVUPWUk=">AAACNnicbVDLSsNAFJ34rPHVqjs3g0VwVRKR6rIoiDsr2Ae0oUwmN+3QyYOZibSG/otb/QJ/xY07cesnOGmzsK0HBg7n3Ms9c9yYM6ks68NYWV1b39gsbJnbO7t7+8XSQVNGiaDQoBGPRNslEjgLoaGY4tCOBZDA5dByhzeZ33oCIVkUPqpxDE5A+iHzGSVKS73iUVfBSO+lt2wEHr4XHohJr1i2KtYUeJnYOSmjHPVeyTC7XkSTAEJFOZGyY1uxclIiFKMcJmY3kRATOiR96GgakgCkk07jT/CpVjzsR0K/UOGp+ncjJYGU48DVkwFRA7noZeK/3mh2YE7zZHZkXnODhYTKv3JSFsaJgpDOAvoJxyrCWYfYYwKo4mNNCBVM/xHTARGEKt20qduzF7taJs3zil2tVB8uyrXrvMcCOkYn6AzZ6BLV0B2qowai6Bm9oFf0Zrwbn8aX8T0bXTHynUM0B+PnF5mOrDA=</latexit>

Fixed Order
<latexit sha1_base64="sKlp3ERJITORsQoKyvLzp15uicc=">AAACNXicbZDLSsNAFIZnvNZ4a+3SzWARXJVEpLosunFZoTdoQ5lMJu3QySTMTKQh9Fnc6hP4LC7ciVtfwUmbhW394cDPd87hHH4v5kxp2/6AW9s7u3v7pQPr8Oj45LRcOeuqKJGEdkjEI9n3sKKcCdrRTHPajyXFocdpz5s+5P3eM5WKRaKt05i6IR4LFjCCtUGjcnWo6czsZW2JhWI5nI/KNbtuL4Q2jVOYGijUGlWgNfQjkoRUaMKxUgPHjrWbYakZ4XRuDRNFY0ymeEwHxgocUuVmi+/n6NIQHwWRNCU0WtC/GxkOlUpDz0yGWE/Uei+H//ZmywMrzFf5kVXmhWsf6uDOzZiIE00FWT4YJBzpCOURIp9JSjRPjcFEmswIIhMsMdEmaMuk56xntWm613WnUW883dSa90WOJXAOLsAVcMAtaIJH0AIdQEAKXsAreIPv8BN+we/l6BYsdqpgRfDnF6VPrEU=</latexit>

Transition

<latexit sha1_base64="kR7h37Pche/FNZfW93a8r1358jg=">AAACN3icbVDLSgMxFM3UV62vVnHlJlgEV2VGpLosCtJlBfuAdiiZzG0bmskMSUZahn6MW/0CP8WVO3HrH5hpZ2FbDwQO59zLPTlexJnStv1h5TY2t7Z38ruFvf2Dw6Ni6bilwlhSaNKQh7LjEQWcCWhqpjl0Igkk8Di0vfF96refQSoWiic9jcANyFCwAaNEG6lfPO1pmJi95EEC4DrxZSjUrF8s2xV7DrxOnIyUUYZGv2QVen5I4wCEppwo1XXsSLsJkZpRDrNCL1YQETomQ+gaKkgAyk3m+Wf4wig+HoTSPKHxXP27kZBAqWngmcmA6JFa9VLxX2+yOLCk+So9sqx5wUpCPbh1EyaiWIOgi4CDmGMd4rRE7DMJVPOpIYRKZv6I6YhIQrWpumDac1a7Wietq4pTrVQfr8u1u6zHPDpD5+gSOegG1VAdNVATUZSgF/SK3qx369P6sr4Xozkr2zlBS7B+fgF1mayf</latexit> F
r
e
e
H
a
d
r
o
n
s

<latexit sha1_base64="lbprY8afGVz7hgOuv/z4CXlrknA=">AAACLnicbVDLSgMxFM34rPXV6tJNsAiCtcyIVDdC0Y3LFuwD+yKT3rahycyQZMQy9D/c6hf4NYILcetnmGlnYVsPBA7n3Ms9OW7AmdK2/WmtrK6tb2ymttLbO7t7+5nsQU35oaRQpT73ZcMlCjjzoKqZ5tAIJBDhcqi7o7vYrz+BVMz3HvQ4gLYgA4/1GSXaSB3onEHnPN/KV25E97GbydkFewq8TJyE5FCCcjdrpVs9n4YCPE05Uarp2IFuR0RqRjlM0q1QQUDoiAygaahHBKh2NI09wSdG6eG+L83zNJ6qfzciIpQaC9dMCqKHatGLxX+959mBOa2n4iPzmisWEur+dTtiXhBq8OgsYD/kWPs47g73mASq+dgQQiUzf8R0SCSh2jScNu05i10tk9pFwSkWipXLXOk26TGFjtAxOkUOukIldI/KqIookugFvaI36936sL6s79noipXsHKI5WD+/iwuoBw==</latexit>

e+e�, Q = mZ

<latexit sha1_base64="+k5vcYTn9uU2ra7J/iWfPQhK4do=">AAACOHicbVBNS8NAEN34WetXVfDiJVgEvZREpHoUvXjwUMFqwZYw2Wzs0t1N2J2IJfbPeNVf4D/x5k28+gvctD3Y6oOBx3szzMwLU8ENet67MzM7N7+wWFoqL6+srq1XNjZvTJJpypo0EYluhWCY4Io1kaNgrVQzkKFgt2HvvPBvH5g2PFHX2E9ZR8K94jGngFYKKttt7DKE4HK/rWWuIeKgzOAgqFS9mjeE+5f4Y1IlYzSCDafcjhKaSaaQCjDmzvdS7OSgkVPBBuV2ZlgKtAf37M5SBZKZTj58YODuWSVy40TbUugO1d8TOUhj+jK0nRKwa6a9QvzXexwtmNAiUyyZ1EI5dSHGJ52cqzRDpujowDgTLiZukaIbcc0oir4lQDW3P7q0Cxoo2qzLNj1/Oqu/5Oaw5tdr9auj6unZOMcS2SG7ZJ/45JickgvSIE1CyRN5Ji/k1XlzPpxP52vUOuOMZ7bIBJzvH9EVrMU=</latexit>

✓L(radians)

<latexit sha1_base64="1sexMWvIc3YB9DJMks2F51cAzDI=">AAACNnicbZDLSsNAFIYn9VbjrVV3boJFcFUSkeqy6MZlFXuBNpTJ5LQdOpOEmYm0hr6LW30CX8WNO3HrIzhJs7CtBwZ+vnMO55/fixiVyrY/jMLa+sbmVnHb3Nnd2z8olQ9bMowFgSYJWSg6HpbAaABNRRWDTiQAc49B2xvfpv32EwhJw+BRTSNwOR4GdEAJVhr1S8c9BRO9lzyAjDnP6KxfqthVOytrVTi5qKC8Gv2yYfb8kMQcAkUYlrLr2JFyEywUJQxmZi+WEGEyxkPoahlgDtJNMvsz60wT3xqEQr9AWRn9u5FgLuWUe3pSGxzJ5V4K/+1N5gcWmC/TI4vM40sO1eDaTWgQxQoCMjc4iJmlQivN0PKpAKLYVAtMBNV/tMgIC0yUTtrU6TnLWa2K1kXVqVVr95eV+k2eYxGdoFN0jhx0heroDjVQExH0jF7QK3oz3o1P48v4no8WjHznCC2U8fMLiUKsuA==</latexit>

Resummation

<latexit sha1_base64="2lHwROS04BmYh1gtB/ExRuSCFDQ=">AAACNnicbVDLTsJAFJ36RHyBunPTSExckdYYdEl04xITeSSUkOlwgQkzbTNza8Cm/+JWv8BfcePOuPUTHKALAU8yyck59+aeOX4kuEbH+bDW1jc2t7ZzO/ndvf2Dw0LxqKHDWDGos1CEquVTDYIHUEeOAlqRAip9AU1/dDf1m0+gNA+DR5xE0JF0EPA+ZxSN1C2ceAhjTDyQ0TCpTXDIaZp2CyWn7MxgrxI3IyWSodYtWnmvF7JYQoBMUK3brhNhJ6EKOROQ5r1YQ0TZiA6gbWhAJehOMouf2udG6dn9UJkXoD1T/24kVGo9kb6ZlBSHetmbiv964/mBBa2np0cWNV8uJcT+TSfhQRQjBGwesB8LG0N72qHd4woYiokhlClu/mizIVWUoWk6b9pzl7taJY3LslspVx6uStXbrMccOSVn5IK45JpUyT2pkTph5Jm8kFfyZr1bn9aX9T0fXbOynWOyAOvnF4INrLQ=</latexit>

Pythia
<latexit sha1_base64="/AOr5OUA8+L5bdaKqpkiVPmg3UE=">AAACNnicbVDLTsJAFJ36RHyBunPTSExckdYYdEl0wxITeSRAyHS4wISZtpm5VbDhX9zqF/grbtwZt36CU+hCwJNMcnLOvblnjhcKrtFxPqy19Y3Nre3MTnZ3b//gMJc/qusgUgxqLBCBanpUg+A+1JCjgGaogEpPQMMb3SV+4xGU5oH/gJMQOpIOfN7njKKRurmTNsIY4zbIcBhXQD3xwXTazRWcojODvUrclBRIimo3b2XbvYBFEnxkgmrdcp0QOzFVyJmAabYdaQgpG9EBtAz1qQTdiWfxp/a5UXp2P1Dm+WjP1L8bMZVaT6RnJiXFoV72EvFfbzw/sKD1dHJkUfPkUkLs33Ri7ocRgs/mAfuRsDGwkw7tHlfAUEwMoUxx80ebDamiDE3TWdOeu9zVKqlfFt1SsXR/VSjfpj1myCk5IxfEJdekTCqkSmqEkWfyQl7Jm/VufVpf1vd8dM1Kd47JAqyfX3H2rKs=</latexit>

Herwig
<latexit sha1_base64="QrH+5UfaiVm3f/rDnb55c7xgqR8=">AAACM3icbVDLTsJAFJ3iC+sLdOmmkZjghrRqUHaoGxcmYiKPBBoynQ4wYfrIzK1CGj7FrX6BH2PcGbf+g1PoQsCTTHJyzr25Z44TcibBND+0zMrq2vpGdlPf2t7Z3cvl9xsyiAShdRLwQLQcLClnPq0DA05boaDYczhtOsObxG8+USFZ4D/COKS2h/s+6zGCQUndXL4DdATxfe3qrmhVKmcnk26uYJbMKYxlYqWkgFLUunlN77gBiTzqA+FYyrZlhmDHWAAjnE70TiRpiMkQ92lbUR97VNrxNPvEOFaKa/QCoZ4PxlT9uxFjT8qx56hJD8NALnqJ+K83mh2Y01yZHJnXHG8hIfQu7Zj5YQTUJ7OAvYgbEBhJgYbLBCXAx4pgIpj6o0EGWGACqmZdtWctdrVMGqclq1wqP5wXqtdpj1l0iI5QEVnoAlXRLaqhOiLoGb2gV/SmvWuf2pf2PRvNaOnOAZqD9vMLjj2pfA==</latexit>

OPAL(1993)

<latexit sha1_base64="pZSTePzA4MQubW0VujRygOC1kjk=">AAACJ3icbVDLSgMxFE3qq9ZXq0s3wSK4scyIVJdFNy4r2Ae0Y8lkMm1okhmSjFiGfoRb/QK/xp3o0j8x087Cth4IHM65l3ty/JgzbRznGxbW1jc2t4rbpZ3dvf2DcuWwraNEEdoiEY9U18eaciZpyzDDaTdWFAuf044/vs38zhNVmkXywUxi6gk8lCxkBBsrdVznMT13p4Ny1ak5M6BV4uakCnI0BxVY6gcRSQSVhnCsdc91YuOlWBlGOJ2W+ommMSZjPKQ9SyUWVHvpLO8UnVolQGGk7JMGzdS/GykWWk+EbycFNiO97GXiv97z/MCCFujsyKLmi6WEJrz2UibjxFBJ5gHDhCMToaw0FDBFieETSzBRzP4RkRFWmBhbbcm25y53tUraFzW3XqvfX1YbN3mPRXAMTsAZcMEVaIA70AQtQMAYvIBX8Abf4Qf8hF/z0QLMd47AAuDPL6FepZA=</latexit>

10�1
<latexit sha1_base64="FX2ABLq80O1T8s7vH0h5UqafHDU=">AAACJnicbVDLSgMxFE3qq46vVpdugkVwVWZEqsuiG5cV7APasWQymTY2yQxJRixD/8GtfoFf407EnZ9ipu3Cth4IHM65l3tygoQzbVz3GxbW1jc2t4rbzs7u3v5BqXzY0nGqCG2SmMeqE2BNOZO0aZjhtJMoikXAaTsY3eR++4kqzWJ5b8YJ9QUeSBYxgo2VWp77kLmTfqniVt0p0Crx5qQC5mj0y9DphTFJBZWGcKx113MT42dYGUY4nTi9VNMEkxEe0K6lEguq/Wwad4JOrRKiKFb2SYOm6t+NDAutxyKwkwKboV72cvFf73l2YEELdX5kUQvEUkITXfkZk0lqqCSzgFHKkYlR3hkKmaLE8LElmChm/4jIECtMjG3Wse15y12tktZ51atVa3cXlfr1vMciOAYn4Ax44BLUwS1ogCYg4BG8gFfwBt/hB/yEX7PRApzvHIEFwJ9fKqylWA==</latexit>

100

<latexit sha1_base64="5IIMluGpiyVIpVFdDVvDe9pCjW4=">AAACIXicbVDLSgMxFE3qq46vVpdugkVwVWZEqsuiG5ct2Ae0Q8lkMm1okhmSjFiGfoFb/QK/xp24E3/GTDsLWz0QOJxzL/fkBAln2rjuFyxtbG5t75R3nb39g8OjSvW4q+NUEdohMY9VP8CaciZpxzDDaT9RFIuA014wvcv93iNVmsXywcwS6gs8lixiBBsrtRujSs2tuwugv8QrSA0UaI2q0BmGMUkFlYZwrPXAcxPjZ1gZRjidO8NU0wSTKR7TgaUSC6r9bJF0js6tEqIoVvZJgxbq740MC61nIrCTApuJXvdy8V/vaXlgRQt1fmRVC8RaQhPd+BmTSWqoJMuAUcqRiVFeFwqZosTwmSWYKGb/iMgEK0yMLdWx7XnrXf0l3cu616g32le15m3RYxmcgjNwATxwDZrgHrRABxBAwTN4Aa/wDb7DD/i5HC3BYucErAB+/wB8KaN1</latexit>

6

<latexit sha1_base64="oldeFIRjF2AJu9VuuuRh9IOr6LA=">AAACHXicbVDLTgIxFL2DLxxf4NZNIzFxRWaMQZdENy4xkUcCE9LpdKCh7UzajpEQvsCtfoFf484tf2MHZiHgSZqcnHNv7ukJU8608byFU9rZ3ds/KB+6R8cnp2cVt9rRSaYIbZOEJ6oXYk05k7RtmOG0lyqKRchpN5w85n73lSrNEvlipikNBB5JFjOCjZWeb4eVmlf3lkDbxC9IDQq0hlXHHUQJyQSVhnCsdd/3UhPMsDKMcDp3B5mmKSYTPKJ9SyUWVAezZdI5urJKhOJE2ScNWqp/N2ZYaD0VoZ0U2Iz1ppeL/3pvqwNrWqTzI+taKDYSmvg+mDGZZoZKsgoYZxyZBOV1oYgpSgyfWoKJYvaPiIyxwsTYUl3bnr/Z1Tbp3NT9Rr1Raz4ULZbhAi7hGny4gyY8QQvaQIDCO3zAp/PlfDs/q8GSU2ycwxqcxS+tW6IQ</latexit>

4

<latexit sha1_base64="oz8lyYpamctkRBYr3s1Fcg8Paik=">AAACIXicbVDLSgMxFE3qq9ZXq0s3wSK4KjNFqsuiG5ct2Ae0Q8lkMm1okhmSjFiGfoFb/QK/xp24E3/GTDsL23ogcDjnXu7J8WPOtHGcb1jY2t7Z3Svulw4Oj45PypXTro4SRWiHRDxSfR9rypmkHcMMp/1YUSx8Tnv+9D7ze09UaRbJRzOLqSfwWLKQEWys1K6PylWn5iyANombkyrI0RpVYGkYRCQRVBrCsdYD14mNl2JlGOF0XhommsaYTPGYDiyVWFDtpYukc3RplQCFkbJPGrRQ/26kWGg9E76dFNhM9LqXif96z8sDK1qgsyOrmi/WEprw1kuZjBNDJVkGDBOOTISyulDAFCWGzyzBRDH7R0QmWGFibKkl25673tUm6dZrbqPWaF9Xm3d5j0VwDi7AFXDBDWiCB9ACHUAABS/gFbzBd/gBP+HXcrQA850zsAL48wt1NaNx</latexit>

2

<latexit sha1_base64="XRYa/KXh1FTBQjpIxiDyfL/TzDI=">AAACIXicbVDLSgMxFE3qq46vVpdugkVwVWZUqsuiG5ct2Ae0Q8lkMm1okhmSjFhKv8CtfoFf407ciT9jpp2FbT0QOJxzL/fkBAln2rjuNyxsbG5t7xR3nb39g8OjUvm4reNUEdoiMY9VN8CaciZpyzDDaTdRFIuA004wvs/8zhNVmsXy0UwS6gs8lCxiBBsrNa8GpYpbdedA68TLSQXkaAzK0OmHMUkFlYZwrHXPcxPjT7EyjHA6c/qppgkmYzykPUslFlT703nSGTq3SoiiWNknDZqrfzemWGg9EYGdFNiM9KqXif96z4sDS1qosyPLWiBWEpro1p8ymaSGSrIIGKUcmRhldaGQKUoMn1iCiWL2j4iMsMLE2FId25632tU6aV9WvVq11ryu1O/yHovgFJyBC+CBG1AHD6ABWoAACl7AK3iD7/ADfsKvxWgB5jsnYAnw5xd28qNy</latexit>

3

<latexit sha1_base64="Pi7ZsuXSV68ijUAfPqhJVcxIPqc=">AAACIXicbVDLSgMxFE3qq46vVpdugkVwVWZEqsuiG5ct2Ae0Q8lkMm1okhmSjFiGfoFb/QK/xp24E3/GTDsLWz0QOJxzL/fkBAln2rjuFyxtbG5t75R3nb39g8OjSvW4q+NUEdohMY9VP8CaciZpxzDDaT9RFIuA014wvcv93iNVmsXywcwS6gs8lixiBBsrtd1RpebW3QXQX+IVpAYKtEZV6AzDmKSCSkM41nrguYnxM6wMI5zOnWGqaYLJFI/pwFKJBdV+tkg6R+dWCVEUK/ukQQv190aGhdYzEdhJgc1Er3u5+K/3tDywooU6P7KqBWItoYlu/IzJJDVUkmXAKOXIxCivC4VMUWL4zBJMFLN/RGSCFSbGlurY9rz1rv6S7mXda9Qb7ata87bosQxOwRm4AB64Bk1wD1qgAwig4Bm8gFf4Bt/hB/xcjpZgsXMCVgC/fwBxu6Nv</latexit>

0

<latexit sha1_base64="oz8lyYpamctkRBYr3s1Fcg8Paik=">AAACIXicbVDLSgMxFE3qq9ZXq0s3wSK4KjNFqsuiG5ct2Ae0Q8lkMm1okhmSjFiGfoFb/QK/xp24E3/GTDsL23ogcDjnXu7J8WPOtHGcb1jY2t7Z3Svulw4Oj45PypXTro4SRWiHRDxSfR9rypmkHcMMp/1YUSx8Tnv+9D7ze09UaRbJRzOLqSfwWLKQEWys1K6PylWn5iyANombkyrI0RpVYGkYRCQRVBrCsdYD14mNl2JlGOF0XhommsaYTPGYDiyVWFDtpYukc3RplQCFkbJPGrRQ/26kWGg9E76dFNhM9LqXif96z8sDK1qgsyOrmi/WEprw1kuZjBNDJVkGDBOOTISyulDAFCWGzyzBRDH7R0QmWGFibKkl25673tUm6dZrbqPWaF9Xm3d5j0VwDi7AFXDBDWiCB9ACHUAABS/gFbzBd/gBP+HXcrQA850zsAL48wt1NaNx</latexit>

2

<latexit sha1_base64="oldeFIRjF2AJu9VuuuRh9IOr6LA=">AAACHXicbVDLTgIxFL2DLxxf4NZNIzFxRWaMQZdENy4xkUcCE9LpdKCh7UzajpEQvsCtfoFf484tf2MHZiHgSZqcnHNv7ukJU8608byFU9rZ3ds/KB+6R8cnp2cVt9rRSaYIbZOEJ6oXYk05k7RtmOG0lyqKRchpN5w85n73lSrNEvlipikNBB5JFjOCjZWeb4eVmlf3lkDbxC9IDQq0hlXHHUQJyQSVhnCsdd/3UhPMsDKMcDp3B5mmKSYTPKJ9SyUWVAezZdI5urJKhOJE2ScNWqp/N2ZYaD0VoZ0U2Iz1ppeL/3pvqwNrWqTzI+taKDYSmvg+mDGZZoZKsgoYZxyZBOV1oYgpSgyfWoKJYvaPiIyxwsTYUl3bnr/Z1Tbp3NT9Rr1Raz4ULZbhAi7hGny4gyY8QQvaQIDCO3zAp/PlfDs/q8GSU2ycwxqcxS+tW6IQ</latexit>

4

<latexit sha1_base64="5IIMluGpiyVIpVFdDVvDe9pCjW4=">AAACIXicbVDLSgMxFE3qq46vVpdugkVwVWZEqsuiG5ct2Ae0Q8lkMm1okhmSjFiGfoFb/QK/xp24E3/GTDsLWz0QOJxzL/fkBAln2rjuFyxtbG5t75R3nb39g8OjSvW4q+NUEdohMY9VP8CaciZpxzDDaT9RFIuA014wvcv93iNVmsXywcwS6gs8lixiBBsrtRujSs2tuwugv8QrSA0UaI2q0BmGMUkFlYZwrPXAcxPjZ1gZRjidO8NU0wSTKR7TgaUSC6r9bJF0js6tEqIoVvZJgxbq740MC61nIrCTApuJXvdy8V/vaXlgRQt1fmRVC8RaQhPd+BmTSWqoJMuAUcqRiVFeFwqZosTwmSWYKGb/iMgEK0yMLdWx7XnrXf0l3cu616g32le15m3RYxmcgjNwATxwDZrgHrRABxBAwTN4Aa/wDb7DD/i5HC3BYucErAB+/wB8KaN1</latexit>

6

<latexit sha1_base64="46apvGdOrpmE0tNtDjm/A5UOBB0=">AAACIXicbVDLSgMxFE3qq46vVpdugkVwVWZEqsuiG5ct2Ae0Q8lkMm1okhmSjFiGfoFb/QK/xp24E3/GTDsLWz0QOJxzL/fkBAln2rjuFyxtbG5t75R3nb39g8OjSvW4q+NUEdohMY9VP8CaciZpxzDDaT9RFIuA014wvcv93iNVmsXywcwS6gs8lixiBBsrtb1RpebW3QXQX+IVpAYKtEZV6AzDmKSCSkM41nrguYnxM6wMI5zOnWGqaYLJFI/pwFKJBdV+tkg6R+dWCVEUK/ukQQv190aGhdYzEdhJgc1Er3u5+K/3tDywooU6P7KqBWItoYlu/IzJJDVUkmXAKOXIxCivC4VMUWL4zBJMFLN/RGSCFSbGlurY9rz1rv6S7mXda9Qb7ata87bosQxOwRm4AB64Bk1wD1qgAwig4Bm8gFf4Bt/hB/xcjpZgsXMCVgC/fwBzeKNw</latexit>

1

<latexit sha1_base64="oz8lyYpamctkRBYr3s1Fcg8Paik=">AAACIXicbVDLSgMxFE3qq9ZXq0s3wSK4KjNFqsuiG5ct2Ae0Q8lkMm1okhmSjFiGfoFb/QK/xp24E3/GTDsL23ogcDjnXu7J8WPOtHGcb1jY2t7Z3Svulw4Oj45PypXTro4SRWiHRDxSfR9rypmkHcMMp/1YUSx8Tnv+9D7ze09UaRbJRzOLqSfwWLKQEWys1K6PylWn5iyANombkyrI0RpVYGkYRCQRVBrCsdYD14mNl2JlGOF0XhommsaYTPGYDiyVWFDtpYukc3RplQCFkbJPGrRQ/26kWGg9E76dFNhM9LqXif96z8sDK1qgsyOrmi/WEprw1kuZjBNDJVkGDBOOTISyulDAFCWGzyzBRDH7R0QmWGFibKkl25673tUm6dZrbqPWaF9Xm3d5j0VwDi7AFXDBDWiCB9ACHUAABS/gFbzBd/gBP+HXcrQA850zsAL48wt1NaNx</latexit>

2

<latexit sha1_base64="oldeFIRjF2AJu9VuuuRh9IOr6LA=">AAACHXicbVDLTgIxFL2DLxxf4NZNIzFxRWaMQZdENy4xkUcCE9LpdKCh7UzajpEQvsCtfoFf484tf2MHZiHgSZqcnHNv7ukJU8608byFU9rZ3ds/KB+6R8cnp2cVt9rRSaYIbZOEJ6oXYk05k7RtmOG0lyqKRchpN5w85n73lSrNEvlipikNBB5JFjOCjZWeb4eVmlf3lkDbxC9IDQq0hlXHHUQJyQSVhnCsdd/3UhPMsDKMcDp3B5mmKSYTPKJ9SyUWVAezZdI5urJKhOJE2ScNWqp/N2ZYaD0VoZ0U2Iz1ppeL/3pvqwNrWqTzI+taKDYSmvg+mDGZZoZKsgoYZxyZBOV1oYgpSgyfWoKJYvaPiIyxwsTYUl3bnr/Z1Tbp3NT9Rr1Raz4ULZbhAi7hGny4gyY8QQvaQIDCO3zAp/PlfDs/q8GSU2ycwxqcxS+tW6IQ</latexit>

4

<latexit sha1_base64="Pi7ZsuXSV68ijUAfPqhJVcxIPqc=">AAACIXicbVDLSgMxFE3qq46vVpdugkVwVWZEqsuiG5ct2Ae0Q8lkMm1okhmSjFiGfoFb/QK/xp24E3/GTDsLWz0QOJxzL/fkBAln2rjuFyxtbG5t75R3nb39g8OjSvW4q+NUEdohMY9VP8CaciZpxzDDaT9RFIuA014wvcv93iNVmsXywcwS6gs8lixiBBsrtd1RpebW3QXQX+IVpAYKtEZV6AzDmKSCSkM41nrguYnxM6wMI5zOnWGqaYLJFI/pwFKJBdV+tkg6R+dWCVEUK/ukQQv190aGhdYzEdhJgc1Er3u5+K/3tDywooU6P7KqBWItoYlu/IzJJDVUkmXAKOXIxCivC4VMUWL4zBJMFLN/RGSCFSbGlurY9rz1rv6S7mXda9Qb7ata87bosQxOwRm4AB64Bk1wD1qgAwig4Bm8gFf4Bt/hB/xcjpZgsXMCVgC/fwBxu6Nv</latexit>

0
<latexit sha1_base64="XRYa/KXh1FTBQjpIxiDyfL/TzDI=">AAACIXicbVDLSgMxFE3qq46vVpdugkVwVWZUqsuiG5ct2Ae0Q8lkMm1okhmSjFhKv8CtfoFf407ciT9jpp2FbT0QOJxzL/fkBAln2rjuNyxsbG5t7xR3nb39g8OjUvm4reNUEdoiMY9VN8CaciZpyzDDaTdRFIuA004wvs/8zhNVmsXy0UwS6gs8lCxiBBsrNa8GpYpbdedA68TLSQXkaAzK0OmHMUkFlYZwrHXPcxPjT7EyjHA6c/qppgkmYzykPUslFlT703nSGTq3SoiiWNknDZqrfzemWGg9EYGdFNiM9KqXif96z4sDS1qosyPLWiBWEpro1p8ymaSGSrIIGKUcmRhldaGQKUoMn1iCiWL2j4iMsMLE2FId25632tU6aV9WvVq11ryu1O/yHovgFJyBC+CBG1AHD6ABWoAACl7AK3iD7/ADfsKvxWgB5jsnYAnw5xd28qNy</latexit>

3

<latexit sha1_base64="46apvGdOrpmE0tNtDjm/A5UOBB0=">AAACIXicbVDLSgMxFE3qq46vVpdugkVwVWZEqsuiG5ct2Ae0Q8lkMm1okhmSjFiGfoFb/QK/xp24E3/GTDsLWz0QOJxzL/fkBAln2rjuFyxtbG5t75R3nb39g8OjSvW4q+NUEdohMY9VP8CaciZpxzDDaT9RFIuA014wvcv93iNVmsXywcwS6gs8lixiBBsrtb1RpebW3QXQX+IVpAYKtEZV6AzDmKSCSkM41nrguYnxM6wMI5zOnWGqaYLJFI/pwFKJBdV+tkg6R+dWCVEUK/ukQQv190aGhdYzEdhJgc1Er3u5+K/3tDywooU6P7KqBWItoYlu/IzJJDVUkmXAKOXIxCivC4VMUWL4zBJMFLN/RGSCFSbGlurY9rz1rv6S7mXda9Qb7ata87bosQxOwRm4AB64Bk1wD1qgAwig4Bm8gFf4Bt/hB/xcjpZgsXMCVgC/fwBzeKNw</latexit>

1

<latexit sha1_base64="oz8lyYpamctkRBYr3s1Fcg8Paik=">AAACIXicbVDLSgMxFE3qq9ZXq0s3wSK4KjNFqsuiG5ct2Ae0Q8lkMm1okhmSjFiGfoFb/QK/xp24E3/GTDsL23ogcDjnXu7J8WPOtHGcb1jY2t7Z3Svulw4Oj45PypXTro4SRWiHRDxSfR9rypmkHcMMp/1YUSx8Tnv+9D7ze09UaRbJRzOLqSfwWLKQEWys1K6PylWn5iyANombkyrI0RpVYGkYRCQRVBrCsdYD14mNl2JlGOF0XhommsaYTPGYDiyVWFDtpYukc3RplQCFkbJPGrRQ/26kWGg9E76dFNhM9LqXif96z8sDK1qgsyOrmi/WEprw1kuZjBNDJVkGDBOOTISyulDAFCWGzyzBRDH7R0QmWGFibKkl25673tUm6dZrbqPWaF9Xm3d5j0VwDi7AFXDBDWiCB9ACHUAABS/gFbzBd/gBP+HXcrQA850zsAL48wt1NaNx</latexit>

2

<latexit sha1_base64="Pi7ZsuXSV68ijUAfPqhJVcxIPqc=">AAACIXicbVDLSgMxFE3qq46vVpdugkVwVWZEqsuiG5ct2Ae0Q8lkMm1okhmSjFiGfoFb/QK/xp24E3/GTDsLWz0QOJxzL/fkBAln2rjuFyxtbG5t75R3nb39g8OjSvW4q+NUEdohMY9VP8CaciZpxzDDaT9RFIuA014wvcv93iNVmsXywcwS6gs8lixiBBsrtd1RpebW3QXQX+IVpAYKtEZV6AzDmKSCSkM41nrguYnxM6wMI5zOnWGqaYLJFI/pwFKJBdV+tkg6R+dWCVEUK/ukQQv190aGhdYzEdhJgc1Er3u5+K/3tDywooU6P7KqBWItoYlu/IzJJDVUkmXAKOXIxCivC4VMUWL4zBJMFLN/RGSCFSbGlurY9rz1rv6S7mXda9Qb7ata87bosQxOwRm4AB64Bk1wD1qgAwig4Bm8gFf4Bt/hB/xcjpZgsXMCVgC/fwBxu6Nv</latexit>

0

<latexit sha1_base64="Pi7ZsuXSV68ijUAfPqhJVcxIPqc=">AAACIXicbVDLSgMxFE3qq46vVpdugkVwVWZEqsuiG5ct2Ae0Q8lkMm1okhmSjFiGfoFb/QK/xp24E3/GTDsLWz0QOJxzL/fkBAln2rjuFyxtbG5t75R3nb39g8OjSvW4q+NUEdohMY9VP8CaciZpxzDDaT9RFIuA014wvcv93iNVmsXywcwS6gs8lixiBBsrtd1RpebW3QXQX+IVpAYKtEZV6AzDmKSCSkM41nrguYnxM6wMI5zOnWGqaYLJFI/pwFKJBdV+tkg6R+dWCVEUK/ukQQv190aGhdYzEdhJgc1Er3u5+K/3tDywooU6P7KqBWItoYlu/IzJJDVUkmXAKOXIxCivC4VMUWL4zBJMFLN/RGSCFSbGlurY9rz1rv6S7mXda9Qb7ata87bosQxOwRm4AB64Bk1wD1qgAwig4Bm8gFf4Bt/hB/xcjpZgsXMCVgC/fwBxu6Nv</latexit>

0

<latexit sha1_base64="6DVc8fw2NqlTDUvGaBDGl1UUi4c="></latexit>

2N
1

�

d�[N ]

d✓L

<latexit sha1_base64="AQiCGc8xyniiNYTX1M1VP7Rou3A=">AAACRXicbVDLSgNBEJyN7/iMHr0MBiGihF2R6DHoxUPwhYlCEsLspJMMzuwuM72SsOQD/Bqv+gV+gx/hTbzq5HEw0YKBmqpuurv8SAqDrvvupGZm5+YXFpfSyyura+sbmc2KCWPNocxDGep7nxmQIoAyCpRwH2lgypdw5z+cDfy7R9BGhMEt9iKoK9YOREtwhlZqbGRrCF1Mbg7oRanU3x/9SpeWXSpos9xNw92zVW7eHYL+Jd6YZMkYV42Mk641Qx4rCJBLZkzVcyOsJ0yj4BL66VpsIGL8gbWhamnAFJh6MrymT3et0qStUNsXIB2qvzsSpozpKd9WKoYdM+0NxH+97mjAhNY0gyGTmq+mNsTWST0RQRQjBHy0YCuWFEM6iJQ2hQaOsmcJ41rYGynvMM042uDTNj1vOqu/pHKY9wr5wvVRtng6znGRbJMdkiMeOSZFck6uSJlw8kSeyQt5dd6cD+fT+RqVppxxzxaZgPP9A3posOI=</latexit>

R, NLL + LO+ ⌦(R0)
<latexit sha1_base64="4fAmQscge4yHNEi9tQL3y/MwjCA=">AAACOXicbVDLSgMxFM34rOOr1YULN8EiCEqZEakui25cFK1iH9CWkknTNjTzILkjLcN8jVv9Ar/EpTtx6w+YaWdhWw8ETs65l3vvcQLBFVjWh7G0vLK6tp7ZMDe3tnd2s7m9mvJDSVmV+sKXDYcoJrjHqsBBsEYgGXEdwerO8Cbx689MKu57TzAOWNslfY/3OCWgpU72oAVsBNHjGb4rl+PT6a98H3eyeatgTYAXiZ2SPEpR6eQMs9X1aegyD6ggSjVtK4B2RCRwKlhstkLFAkKHpM+amnrEZaodTS6I8bFWurjnS/08wBP1b0dEXKXGrqMrXQIDNe8l4r/eaDpgRuuqZMis5rhzG0Lvqh1xLwiBeXS6YC8UGHycxIi7XDIKYqwJoZLrGzEdEEko6LBNnZ49n9UiqZ0X7GKh+HCRL12nOWbQITpCJ8hGl6iEblEFVRFFMXpBr+jNeDc+jS/je1q6ZKQ9+2gGxs8v7N2syA==</latexit>

R, NLL + LO

<latexit sha1_base64="K/pFMydGL7F8p4V12ux0BVUPWUk=">AAACNnicbVDLSsNAFJ34rPHVqjs3g0VwVRKR6rIoiDsr2Ae0oUwmN+3QyYOZibSG/otb/QJ/xY07cesnOGmzsK0HBg7n3Ms9c9yYM6ks68NYWV1b39gsbJnbO7t7+8XSQVNGiaDQoBGPRNslEjgLoaGY4tCOBZDA5dByhzeZ33oCIVkUPqpxDE5A+iHzGSVKS73iUVfBSO+lt2wEHr4XHohJr1i2KtYUeJnYOSmjHPVeyTC7XkSTAEJFOZGyY1uxclIiFKMcJmY3kRATOiR96GgakgCkk07jT/CpVjzsR0K/UOGp+ncjJYGU48DVkwFRA7noZeK/3mh2YE7zZHZkXnODhYTKv3JSFsaJgpDOAvoJxyrCWYfYYwKo4mNNCBVM/xHTARGEKt20qduzF7taJs3zil2tVB8uyrXrvMcCOkYn6AzZ6BLV0B2qowai6Bm9oFf0Zrwbn8aX8T0bXTHynUM0B+PnF5mOrDA=</latexit>

Fixed Order
<latexit sha1_base64="sKlp3ERJITORsQoKyvLzp15uicc=">AAACNXicbZDLSsNAFIZnvNZ4a+3SzWARXJVEpLosunFZoTdoQ5lMJu3QySTMTKQh9Fnc6hP4LC7ciVtfwUmbhW394cDPd87hHH4v5kxp2/6AW9s7u3v7pQPr8Oj45LRcOeuqKJGEdkjEI9n3sKKcCdrRTHPajyXFocdpz5s+5P3eM5WKRaKt05i6IR4LFjCCtUGjcnWo6czsZW2JhWI5nI/KNbtuL4Q2jVOYGijUGlWgNfQjkoRUaMKxUgPHjrWbYakZ4XRuDRNFY0ymeEwHxgocUuVmi+/n6NIQHwWRNCU0WtC/GxkOlUpDz0yGWE/Uei+H//ZmywMrzFf5kVXmhWsf6uDOzZiIE00FWT4YJBzpCOURIp9JSjRPjcFEmswIIhMsMdEmaMuk56xntWm613WnUW883dSa90WOJXAOLsAVcMAtaIJH0AIdQEAKXsAreIPv8BN+we/l6BYsdqpgRfDnF6VPrEU=</latexit>

Transition

<latexit sha1_base64="kR7h37Pche/FNZfW93a8r1358jg=">AAACN3icbVDLSgMxFM3UV62vVnHlJlgEV2VGpLosCtJlBfuAdiiZzG0bmskMSUZahn6MW/0CP8WVO3HrH5hpZ2FbDwQO59zLPTlexJnStv1h5TY2t7Z38ruFvf2Dw6Ni6bilwlhSaNKQh7LjEQWcCWhqpjl0Igkk8Di0vfF96refQSoWiic9jcANyFCwAaNEG6lfPO1pmJi95EEC4DrxZSjUrF8s2xV7DrxOnIyUUYZGv2QVen5I4wCEppwo1XXsSLsJkZpRDrNCL1YQETomQ+gaKkgAyk3m+Wf4wig+HoTSPKHxXP27kZBAqWngmcmA6JFa9VLxX2+yOLCk+So9sqx5wUpCPbh1EyaiWIOgi4CDmGMd4rRE7DMJVPOpIYRKZv6I6YhIQrWpumDac1a7Wietq4pTrVQfr8u1u6zHPDpD5+gSOegG1VAdNVATUZSgF/SK3qx369P6sr4Xozkr2zlBS7B+fgF1mayf</latexit> F
r
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<latexit sha1_base64="lbprY8afGVz7hgOuv/z4CXlrknA=">AAACLnicbVDLSgMxFM34rPXV6tJNsAiCtcyIVDdC0Y3LFuwD+yKT3rahycyQZMQy9D/c6hf4NYILcetnmGlnYVsPBA7n3Ms9OW7AmdK2/WmtrK6tb2ymttLbO7t7+5nsQU35oaRQpT73ZcMlCjjzoKqZ5tAIJBDhcqi7o7vYrz+BVMz3HvQ4gLYgA4/1GSXaSB3onEHnPN/KV25E97GbydkFewq8TJyE5FCCcjdrpVs9n4YCPE05Uarp2IFuR0RqRjlM0q1QQUDoiAygaahHBKh2NI09wSdG6eG+L83zNJ6qfzciIpQaC9dMCqKHatGLxX+959mBOa2n4iPzmisWEur+dTtiXhBq8OgsYD/kWPs47g73mASq+dgQQiUzf8R0SCSh2jScNu05i10tk9pFwSkWipXLXOk26TGFjtAxOkUOukIldI/KqIookugFvaI36936sL6s79noipXsHKI5WD+/iwuoBw==</latexit>

e+e�, Q = mZ

<latexit sha1_base64="+k5vcYTn9uU2ra7J/iWfPQhK4do=">AAACOHicbVBNS8NAEN34WetXVfDiJVgEvZREpHoUvXjwUMFqwZYw2Wzs0t1N2J2IJfbPeNVf4D/x5k28+gvctD3Y6oOBx3szzMwLU8ENet67MzM7N7+wWFoqL6+srq1XNjZvTJJpypo0EYluhWCY4Io1kaNgrVQzkKFgt2HvvPBvH5g2PFHX2E9ZR8K94jGngFYKKttt7DKE4HK/rWWuIeKgzOAgqFS9mjeE+5f4Y1IlYzSCDafcjhKaSaaQCjDmzvdS7OSgkVPBBuV2ZlgKtAf37M5SBZKZTj58YODuWSVy40TbUugO1d8TOUhj+jK0nRKwa6a9QvzXexwtmNAiUyyZ1EI5dSHGJ52cqzRDpujowDgTLiZukaIbcc0oir4lQDW3P7q0Cxoo2qzLNj1/Oqu/5Oaw5tdr9auj6unZOMcS2SG7ZJ/45JickgvSIE1CyRN5Ji/k1XlzPpxP52vUOuOMZ7bIBJzvH9EVrMU=</latexit>

✓L(radians)

<latexit sha1_base64="1sexMWvIc3YB9DJMks2F51cAzDI=">AAACNnicbZDLSsNAFIYn9VbjrVV3boJFcFUSkeqy6MZlFXuBNpTJ5LQdOpOEmYm0hr6LW30CX8WNO3HrIzhJs7CtBwZ+vnMO55/fixiVyrY/jMLa+sbmVnHb3Nnd2z8olQ9bMowFgSYJWSg6HpbAaABNRRWDTiQAc49B2xvfpv32EwhJw+BRTSNwOR4GdEAJVhr1S8c9BRO9lzyAjDnP6KxfqthVOytrVTi5qKC8Gv2yYfb8kMQcAkUYlrLr2JFyEywUJQxmZi+WEGEyxkPoahlgDtJNMvsz60wT3xqEQr9AWRn9u5FgLuWUe3pSGxzJ5V4K/+1N5gcWmC/TI4vM40sO1eDaTWgQxQoCMjc4iJmlQivN0PKpAKLYVAtMBNV/tMgIC0yUTtrU6TnLWa2K1kXVqVVr95eV+k2eYxGdoFN0jhx0heroDjVQExH0jF7QK3oz3o1P48v4no8WjHznCC2U8fMLiUKsuA==</latexit>

Resummation

<latexit sha1_base64="2lHwROS04BmYh1gtB/ExRuSCFDQ=">AAACNnicbVDLTsJAFJ36RHyBunPTSExckdYYdEl04xITeSSUkOlwgQkzbTNza8Cm/+JWv8BfcePOuPUTHKALAU8yyck59+aeOX4kuEbH+bDW1jc2t7ZzO/ndvf2Dw0LxqKHDWDGos1CEquVTDYIHUEeOAlqRAip9AU1/dDf1m0+gNA+DR5xE0JF0EPA+ZxSN1C2ceAhjTDyQ0TCpTXDIaZp2CyWn7MxgrxI3IyWSodYtWnmvF7JYQoBMUK3brhNhJ6EKOROQ5r1YQ0TZiA6gbWhAJehOMouf2udG6dn9UJkXoD1T/24kVGo9kb6ZlBSHetmbiv964/mBBa2np0cWNV8uJcT+TSfhQRQjBGwesB8LG0N72qHd4woYiokhlClu/mizIVWUoWk6b9pzl7taJY3LslspVx6uStXbrMccOSVn5IK45JpUyT2pkTph5Jm8kFfyZr1bn9aX9T0fXbOynWOyAOvnF4INrLQ=</latexit>

Pythia
<latexit sha1_base64="/AOr5OUA8+L5bdaKqpkiVPmg3UE=">AAACNnicbVDLTsJAFJ36RHyBunPTSExckdYYdEl0wxITeSRAyHS4wISZtpm5VbDhX9zqF/grbtwZt36CU+hCwJNMcnLOvblnjhcKrtFxPqy19Y3Nre3MTnZ3b//gMJc/qusgUgxqLBCBanpUg+A+1JCjgGaogEpPQMMb3SV+4xGU5oH/gJMQOpIOfN7njKKRurmTNsIY4zbIcBhXQD3xwXTazRWcojODvUrclBRIimo3b2XbvYBFEnxkgmrdcp0QOzFVyJmAabYdaQgpG9EBtAz1qQTdiWfxp/a5UXp2P1Dm+WjP1L8bMZVaT6RnJiXFoV72EvFfbzw/sKD1dHJkUfPkUkLs33Ri7ocRgs/mAfuRsDGwkw7tHlfAUEwMoUxx80ebDamiDE3TWdOeu9zVKqlfFt1SsXR/VSjfpj1myCk5IxfEJdekTCqkSmqEkWfyQl7Jm/VufVpf1vd8dM1Kd47JAqyfX3H2rKs=</latexit>

Herwig
<latexit sha1_base64="QrH+5UfaiVm3f/rDnb55c7xgqR8=">AAACM3icbVDLTsJAFJ3iC+sLdOmmkZjghrRqUHaoGxcmYiKPBBoynQ4wYfrIzK1CGj7FrX6BH2PcGbf+g1PoQsCTTHJyzr25Z44TcibBND+0zMrq2vpGdlPf2t7Z3cvl9xsyiAShdRLwQLQcLClnPq0DA05boaDYczhtOsObxG8+USFZ4D/COKS2h/s+6zGCQUndXL4DdATxfe3qrmhVKmcnk26uYJbMKYxlYqWkgFLUunlN77gBiTzqA+FYyrZlhmDHWAAjnE70TiRpiMkQ92lbUR97VNrxNPvEOFaKa/QCoZ4PxlT9uxFjT8qx56hJD8NALnqJ+K83mh2Y01yZHJnXHG8hIfQu7Zj5YQTUJ7OAvYgbEBhJgYbLBCXAx4pgIpj6o0EGWGACqmZdtWctdrVMGqclq1wqP5wXqtdpj1l0iI5QEVnoAlXRLaqhOiLoGb2gV/SmvWuf2pf2PRvNaOnOAZqD9vMLjj2pfA==</latexit>

OPAL(1993)

<latexit sha1_base64="pZSTePzA4MQubW0VujRygOC1kjk=">AAACJ3icbVDLSgMxFE3qq9ZXq0s3wSK4scyIVJdFNy4r2Ae0Y8lkMm1okhmSjFiGfoRb/QK/xp3o0j8x087Cth4IHM65l3ty/JgzbRznGxbW1jc2t4rbpZ3dvf2DcuWwraNEEdoiEY9U18eaciZpyzDDaTdWFAuf044/vs38zhNVmkXywUxi6gk8lCxkBBsrdVznMT13p4Ny1ak5M6BV4uakCnI0BxVY6gcRSQSVhnCsdc91YuOlWBlGOJ2W+ommMSZjPKQ9SyUWVHvpLO8UnVolQGGk7JMGzdS/GykWWk+EbycFNiO97GXiv97z/MCCFujsyKLmi6WEJrz2UibjxFBJ5gHDhCMToaw0FDBFieETSzBRzP4RkRFWmBhbbcm25y53tUraFzW3XqvfX1YbN3mPRXAMTsAZcMEVaIA70AQtQMAYvIBX8Abf4Qf8hF/z0QLMd47AAuDPL6FepZA=</latexit>

10�1
<latexit sha1_base64="FX2ABLq80O1T8s7vH0h5UqafHDU=">AAACJnicbVDLSgMxFE3qq46vVpdugkVwVWZEqsuiG5cV7APasWQymTY2yQxJRixD/8GtfoFf407EnZ9ipu3Cth4IHM65l3tygoQzbVz3GxbW1jc2t4rbzs7u3v5BqXzY0nGqCG2SmMeqE2BNOZO0aZjhtJMoikXAaTsY3eR++4kqzWJ5b8YJ9QUeSBYxgo2VWp77kLmTfqniVt0p0Crx5qQC5mj0y9DphTFJBZWGcKx113MT42dYGUY4nTi9VNMEkxEe0K6lEguq/Wwad4JOrRKiKFb2SYOm6t+NDAutxyKwkwKboV72cvFf73l2YEELdX5kUQvEUkITXfkZk0lqqCSzgFHKkYlR3hkKmaLE8LElmChm/4jIECtMjG3Wse15y12tktZ51atVa3cXlfr1vMciOAYn4Ax44BLUwS1ogCYg4BG8gFfwBt/hB/yEX7PRApzvHIEFwJ9fKqylWA==</latexit>

100

<latexit sha1_base64="5IIMluGpiyVIpVFdDVvDe9pCjW4=">AAACIXicbVDLSgMxFE3qq46vVpdugkVwVWZEqsuiG5ct2Ae0Q8lkMm1okhmSjFiGfoFb/QK/xp24E3/GTDsLWz0QOJxzL/fkBAln2rjuFyxtbG5t75R3nb39g8OjSvW4q+NUEdohMY9VP8CaciZpxzDDaT9RFIuA014wvcv93iNVmsXywcwS6gs8lixiBBsrtRujSs2tuwugv8QrSA0UaI2q0BmGMUkFlYZwrPXAcxPjZ1gZRjidO8NU0wSTKR7TgaUSC6r9bJF0js6tEqIoVvZJgxbq740MC61nIrCTApuJXvdy8V/vaXlgRQt1fmRVC8RaQhPd+BmTSWqoJMuAUcqRiVFeFwqZosTwmSWYKGb/iMgEK0yMLdWx7XnrXf0l3cu616g32le15m3RYxmcgjNwATxwDZrgHrRABxBAwTN4Aa/wDb7DD/i5HC3BYucErAB+/wB8KaN1</latexit>

6

<latexit sha1_base64="oldeFIRjF2AJu9VuuuRh9IOr6LA=">AAACHXicbVDLTgIxFL2DLxxf4NZNIzFxRWaMQZdENy4xkUcCE9LpdKCh7UzajpEQvsCtfoFf484tf2MHZiHgSZqcnHNv7ukJU8608byFU9rZ3ds/KB+6R8cnp2cVt9rRSaYIbZOEJ6oXYk05k7RtmOG0lyqKRchpN5w85n73lSrNEvlipikNBB5JFjOCjZWeb4eVmlf3lkDbxC9IDQq0hlXHHUQJyQSVhnCsdd/3UhPMsDKMcDp3B5mmKSYTPKJ9SyUWVAezZdI5urJKhOJE2ScNWqp/N2ZYaD0VoZ0U2Iz1ppeL/3pvqwNrWqTzI+taKDYSmvg+mDGZZoZKsgoYZxyZBOV1oYgpSgyfWoKJYvaPiIyxwsTYUl3bnr/Z1Tbp3NT9Rr1Raz4ULZbhAi7hGny4gyY8QQvaQIDCO3zAp/PlfDs/q8GSU2ycwxqcxS+tW6IQ</latexit>

4

<latexit sha1_base64="oz8lyYpamctkRBYr3s1Fcg8Paik=">AAACIXicbVDLSgMxFE3qq9ZXq0s3wSK4KjNFqsuiG5ct2Ae0Q8lkMm1okhmSjFiGfoFb/QK/xp24E3/GTDsL23ogcDjnXu7J8WPOtHGcb1jY2t7Z3Svulw4Oj45PypXTro4SRWiHRDxSfR9rypmkHcMMp/1YUSx8Tnv+9D7ze09UaRbJRzOLqSfwWLKQEWys1K6PylWn5iyANombkyrI0RpVYGkYRCQRVBrCsdYD14mNl2JlGOF0XhommsaYTPGYDiyVWFDtpYukc3RplQCFkbJPGrRQ/26kWGg9E76dFNhM9LqXif96z8sDK1qgsyOrmi/WEprw1kuZjBNDJVkGDBOOTISyulDAFCWGzyzBRDH7R0QmWGFibKkl25673tUm6dZrbqPWaF9Xm3d5j0VwDi7AFXDBDWiCB9ACHUAABS/gFbzBd/gBP+HXcrQA850zsAL48wt1NaNx</latexit>

2

<latexit sha1_base64="XRYa/KXh1FTBQjpIxiDyfL/TzDI=">AAACIXicbVDLSgMxFE3qq46vVpdugkVwVWZUqsuiG5ct2Ae0Q8lkMm1okhmSjFhKv8CtfoFf407ciT9jpp2FbT0QOJxzL/fkBAln2rjuNyxsbG5t7xR3nb39g8OjUvm4reNUEdoiMY9VN8CaciZpyzDDaTdRFIuA004wvs/8zhNVmsXy0UwS6gs8lCxiBBsrNa8GpYpbdedA68TLSQXkaAzK0OmHMUkFlYZwrHXPcxPjT7EyjHA6c/qppgkmYzykPUslFlT703nSGTq3SoiiWNknDZqrfzemWGg9EYGdFNiM9KqXif96z4sDS1qosyPLWiBWEpro1p8ymaSGSrIIGKUcmRhldaGQKUoMn1iCiWL2j4iMsMLE2FId25632tU6aV9WvVq11ryu1O/yHovgFJyBC+CBG1AHD6ABWoAACl7AK3iD7/ADfsKvxWgB5jsnYAnw5xd28qNy</latexit>

3

<latexit sha1_base64="Pi7ZsuXSV68ijUAfPqhJVcxIPqc=">AAACIXicbVDLSgMxFE3qq46vVpdugkVwVWZEqsuiG5ct2Ae0Q8lkMm1okhmSjFiGfoFb/QK/xp24E3/GTDsLWz0QOJxzL/fkBAln2rjuFyxtbG5t75R3nb39g8OjSvW4q+NUEdohMY9VP8CaciZpxzDDaT9RFIuA014wvcv93iNVmsXywcwS6gs8lixiBBsrtd1RpebW3QXQX+IVpAYKtEZV6AzDmKSCSkM41nrguYnxM6wMI5zOnWGqaYLJFI/pwFKJBdV+tkg6R+dWCVEUK/ukQQv190aGhdYzEdhJgc1Er3u5+K/3tDywooU6P7KqBWItoYlu/IzJJDVUkmXAKOXIxCivC4VMUWL4zBJMFLN/RGSCFSbGlurY9rz1rv6S7mXda9Qb7ata87bosQxOwRm4AB64Bk1wD1qgAwig4Bm8gFf4Bt/hB/xcjpZgsXMCVgC/fwBxu6Nv</latexit>

0

<latexit sha1_base64="oz8lyYpamctkRBYr3s1Fcg8Paik=">AAACIXicbVDLSgMxFE3qq9ZXq0s3wSK4KjNFqsuiG5ct2Ae0Q8lkMm1okhmSjFiGfoFb/QK/xp24E3/GTDsL23ogcDjnXu7J8WPOtHGcb1jY2t7Z3Svulw4Oj45PypXTro4SRWiHRDxSfR9rypmkHcMMp/1YUSx8Tnv+9D7ze09UaRbJRzOLqSfwWLKQEWys1K6PylWn5iyANombkyrI0RpVYGkYRCQRVBrCsdYD14mNl2JlGOF0XhommsaYTPGYDiyVWFDtpYukc3RplQCFkbJPGrRQ/26kWGg9E76dFNhM9LqXif96z8sDK1qgsyOrmi/WEprw1kuZjBNDJVkGDBOOTISyulDAFCWGzyzBRDH7R0QmWGFibKkl25673tUm6dZrbqPWaF9Xm3d5j0VwDi7AFXDBDWiCB9ACHUAABS/gFbzBd/gBP+HXcrQA850zsAL48wt1NaNx</latexit>

2

<latexit sha1_base64="oldeFIRjF2AJu9VuuuRh9IOr6LA=">AAACHXicbVDLTgIxFL2DLxxf4NZNIzFxRWaMQZdENy4xkUcCE9LpdKCh7UzajpEQvsCtfoFf484tf2MHZiHgSZqcnHNv7ukJU8608byFU9rZ3ds/KB+6R8cnp2cVt9rRSaYIbZOEJ6oXYk05k7RtmOG0lyqKRchpN5w85n73lSrNEvlipikNBB5JFjOCjZWeb4eVmlf3lkDbxC9IDQq0hlXHHUQJyQSVhnCsdd/3UhPMsDKMcDp3B5mmKSYTPKJ9SyUWVAezZdI5urJKhOJE2ScNWqp/N2ZYaD0VoZ0U2Iz1ppeL/3pvqwNrWqTzI+taKDYSmvg+mDGZZoZKsgoYZxyZBOV1oYgpSgyfWoKJYvaPiIyxwsTYUl3bnr/Z1Tbp3NT9Rr1Raz4ULZbhAi7hGny4gyY8QQvaQIDCO3zAp/PlfDs/q8GSU2ycwxqcxS+tW6IQ</latexit>

4

<latexit sha1_base64="5IIMluGpiyVIpVFdDVvDe9pCjW4=">AAACIXicbVDLSgMxFE3qq46vVpdugkVwVWZEqsuiG5ct2Ae0Q8lkMm1okhmSjFiGfoFb/QK/xp24E3/GTDsLWz0QOJxzL/fkBAln2rjuFyxtbG5t75R3nb39g8OjSvW4q+NUEdohMY9VP8CaciZpxzDDaT9RFIuA014wvcv93iNVmsXywcwS6gs8lixiBBsrtRujSs2tuwugv8QrSA0UaI2q0BmGMUkFlYZwrPXAcxPjZ1gZRjidO8NU0wSTKR7TgaUSC6r9bJF0js6tEqIoVvZJgxbq740MC61nIrCTApuJXvdy8V/vaXlgRQt1fmRVC8RaQhPd+BmTSWqoJMuAUcqRiVFeFwqZosTwmSWYKGb/iMgEK0yMLdWx7XnrXf0l3cu616g32le15m3RYxmcgjNwATxwDZrgHrRABxBAwTN4Aa/wDb7DD/i5HC3BYucErAB+/wB8KaN1</latexit>

6

<latexit sha1_base64="46apvGdOrpmE0tNtDjm/A5UOBB0=">AAACIXicbVDLSgMxFE3qq46vVpdugkVwVWZEqsuiG5ct2Ae0Q8lkMm1okhmSjFiGfoFb/QK/xp24E3/GTDsLWz0QOJxzL/fkBAln2rjuFyxtbG5t75R3nb39g8OjSvW4q+NUEdohMY9VP8CaciZpxzDDaT9RFIuA014wvcv93iNVmsXywcwS6gs8lixiBBsrtb1RpebW3QXQX+IVpAYKtEZV6AzDmKSCSkM41nrguYnxM6wMI5zOnWGqaYLJFI/pwFKJBdV+tkg6R+dWCVEUK/ukQQv190aGhdYzEdhJgc1Er3u5+K/3tDywooU6P7KqBWItoYlu/IzJJDVUkmXAKOXIxCivC4VMUWL4zBJMFLN/RGSCFSbGlurY9rz1rv6S7mXda9Qb7ata87bosQxOwRm4AB64Bk1wD1qgAwig4Bm8gFf4Bt/hB/xcjpZgsXMCVgC/fwBzeKNw</latexit>

1

<latexit sha1_base64="oz8lyYpamctkRBYr3s1Fcg8Paik=">AAACIXicbVDLSgMxFE3qq9ZXq0s3wSK4KjNFqsuiG5ct2Ae0Q8lkMm1okhmSjFiGfoFb/QK/xp24E3/GTDsL23ogcDjnXu7J8WPOtHGcb1jY2t7Z3Svulw4Oj45PypXTro4SRWiHRDxSfR9rypmkHcMMp/1YUSx8Tnv+9D7ze09UaRbJRzOLqSfwWLKQEWys1K6PylWn5iyANombkyrI0RpVYGkYRCQRVBrCsdYD14mNl2JlGOF0XhommsaYTPGYDiyVWFDtpYukc3RplQCFkbJPGrRQ/26kWGg9E76dFNhM9LqXif96z8sDK1qgsyOrmi/WEprw1kuZjBNDJVkGDBOOTISyulDAFCWGzyzBRDH7R0QmWGFibKkl25673tUm6dZrbqPWaF9Xm3d5j0VwDi7AFXDBDWiCB9ACHUAABS/gFbzBd/gBP+HXcrQA850zsAL48wt1NaNx</latexit>

2

<latexit sha1_base64="oldeFIRjF2AJu9VuuuRh9IOr6LA=">AAACHXicbVDLTgIxFL2DLxxf4NZNIzFxRWaMQZdENy4xkUcCE9LpdKCh7UzajpEQvsCtfoFf484tf2MHZiHgSZqcnHNv7ukJU8608byFU9rZ3ds/KB+6R8cnp2cVt9rRSaYIbZOEJ6oXYk05k7RtmOG0lyqKRchpN5w85n73lSrNEvlipikNBB5JFjOCjZWeb4eVmlf3lkDbxC9IDQq0hlXHHUQJyQSVhnCsdd/3UhPMsDKMcDp3B5mmKSYTPKJ9SyUWVAezZdI5urJKhOJE2ScNWqp/N2ZYaD0VoZ0U2Iz1ppeL/3pvqwNrWqTzI+taKDYSmvg+mDGZZoZKsgoYZxyZBOV1oYgpSgyfWoKJYvaPiIyxwsTYUl3bnr/Z1Tbp3NT9Rr1Raz4ULZbhAi7hGny4gyY8QQvaQIDCO3zAp/PlfDs/q8GSU2ycwxqcxS+tW6IQ</latexit>

4

<latexit sha1_base64="Pi7ZsuXSV68ijUAfPqhJVcxIPqc=">AAACIXicbVDLSgMxFE3qq46vVpdugkVwVWZEqsuiG5ct2Ae0Q8lkMm1okhmSjFiGfoFb/QK/xp24E3/GTDsLWz0QOJxzL/fkBAln2rjuFyxtbG5t75R3nb39g8OjSvW4q+NUEdohMY9VP8CaciZpxzDDaT9RFIuA014wvcv93iNVmsXywcwS6gs8lixiBBsrtd1RpebW3QXQX+IVpAYKtEZV6AzDmKSCSkM41nrguYnxM6wMI5zOnWGqaYLJFI/pwFKJBdV+tkg6R+dWCVEUK/ukQQv190aGhdYzEdhJgc1Er3u5+K/3tDywooU6P7KqBWItoYlu/IzJJDVUkmXAKOXIxCivC4VMUWL4zBJMFLN/RGSCFSbGlurY9rz1rv6S7mXda9Qb7ata87bosQxOwRm4AB64Bk1wD1qgAwig4Bm8gFf4Bt/hB/xcjpZgsXMCVgC/fwBxu6Nv</latexit>

0
<latexit sha1_base64="XRYa/KXh1FTBQjpIxiDyfL/TzDI=">AAACIXicbVDLSgMxFE3qq46vVpdugkVwVWZUqsuiG5ct2Ae0Q8lkMm1okhmSjFhKv8CtfoFf407ciT9jpp2FbT0QOJxzL/fkBAln2rjuNyxsbG5t7xR3nb39g8OjUvm4reNUEdoiMY9VN8CaciZpyzDDaTdRFIuA004wvs/8zhNVmsXy0UwS6gs8lCxiBBsrNa8GpYpbdedA68TLSQXkaAzK0OmHMUkFlYZwrHXPcxPjT7EyjHA6c/qppgkmYzykPUslFlT703nSGTq3SoiiWNknDZqrfzemWGg9EYGdFNiM9KqXif96z4sDS1qosyPLWiBWEpro1p8ymaSGSrIIGKUcmRhldaGQKUoMn1iCiWL2j4iMsMLE2FId25632tU6aV9WvVq11ryu1O/yHovgFJyBC+CBG1AHD6ABWoAACl7AK3iD7/ADfsKvxWgB5jsnYAnw5xd28qNy</latexit>

3

<latexit sha1_base64="46apvGdOrpmE0tNtDjm/A5UOBB0=">AAACIXicbVDLSgMxFE3qq46vVpdugkVwVWZEqsuiG5ct2Ae0Q8lkMm1okhmSjFiGfoFb/QK/xp24E3/GTDsLWz0QOJxzL/fkBAln2rjuFyxtbG5t75R3nb39g8OjSvW4q+NUEdohMY9VP8CaciZpxzDDaT9RFIuA014wvcv93iNVmsXywcwS6gs8lixiBBsrtb1RpebW3QXQX+IVpAYKtEZV6AzDmKSCSkM41nrguYnxM6wMI5zOnWGqaYLJFI/pwFKJBdV+tkg6R+dWCVEUK/ukQQv190aGhdYzEdhJgc1Er3u5+K/3tDywooU6P7KqBWItoYlu/IzJJDVUkmXAKOXIxCivC4VMUWL4zBJMFLN/RGSCFSbGlurY9rz1rv6S7mXda9Qb7ata87bosQxOwRm4AB64Bk1wD1qgAwig4Bm8gFf4Bt/hB/xcjpZgsXMCVgC/fwBzeKNw</latexit>

1

<latexit sha1_base64="oz8lyYpamctkRBYr3s1Fcg8Paik=">AAACIXicbVDLSgMxFE3qq9ZXq0s3wSK4KjNFqsuiG5ct2Ae0Q8lkMm1okhmSjFiGfoFb/QK/xp24E3/GTDsL23ogcDjnXu7J8WPOtHGcb1jY2t7Z3Svulw4Oj45PypXTro4SRWiHRDxSfR9rypmkHcMMp/1YUSx8Tnv+9D7ze09UaRbJRzOLqSfwWLKQEWys1K6PylWn5iyANombkyrI0RpVYGkYRCQRVBrCsdYD14mNl2JlGOF0XhommsaYTPGYDiyVWFDtpYukc3RplQCFkbJPGrRQ/26kWGg9E76dFNhM9LqXif96z8sDK1qgsyOrmi/WEprw1kuZjBNDJVkGDBOOTISyulDAFCWGzyzBRDH7R0QmWGFibKkl25673tUm6dZrbqPWaF9Xm3d5j0VwDi7AFXDBDWiCB9ACHUAABS/gFbzBd/gBP+HXcrQA850zsAL48wt1NaNx</latexit>

2

<latexit sha1_base64="Pi7ZsuXSV68ijUAfPqhJVcxIPqc=">AAACIXicbVDLSgMxFE3qq46vVpdugkVwVWZEqsuiG5ct2Ae0Q8lkMm1okhmSjFiGfoFb/QK/xp24E3/GTDsLWz0QOJxzL/fkBAln2rjuFyxtbG5t75R3nb39g8OjSvW4q+NUEdohMY9VP8CaciZpxzDDaT9RFIuA014wvcv93iNVmsXywcwS6gs8lixiBBsrtd1RpebW3QXQX+IVpAYKtEZV6AzDmKSCSkM41nrguYnxM6wMI5zOnWGqaYLJFI/pwFKJBdV+tkg6R+dWCVEUK/ukQQv190aGhdYzEdhJgc1Er3u5+K/3tDywooU6P7KqBWItoYlu/IzJJDVUkmXAKOXIxCivC4VMUWL4zBJMFLN/RGSCFSbGlurY9rz1rv6S7mXda9Qb7ata87bosQxOwRm4AB64Bk1wD1qgAwig4Bm8gFf4Bt/hB/xcjpZgsXMCVgC/fwBxu6Nv</latexit>

0

<latexit sha1_base64="Pi7ZsuXSV68ijUAfPqhJVcxIPqc=">AAACIXicbVDLSgMxFE3qq46vVpdugkVwVWZEqsuiG5ct2Ae0Q8lkMm1okhmSjFiGfoFb/QK/xp24E3/GTDsLWz0QOJxzL/fkBAln2rjuFyxtbG5t75R3nb39g8OjSvW4q+NUEdohMY9VP8CaciZpxzDDaT9RFIuA014wvcv93iNVmsXywcwS6gs8lixiBBsrtd1RpebW3QXQX+IVpAYKtEZV6AzDmKSCSkM41nrguYnxM6wMI5zOnWGqaYLJFI/pwFKJBdV+tkg6R+dWCVEUK/ukQQv190aGhdYzEdhJgc1Er3u5+K/3tDywooU6P7KqBWItoYlu/IzJJDVUkmXAKOXIxCivC4VMUWL4zBJMFLN/RGSCFSbGlurY9rz1rv6S7mXda9Qb7ata87bosQxOwRm4AB64Bk1wD1qgAwig4Bm8gFf4Bt/hB/xcjpZgsXMCVgC/fwBxu6Nv</latexit>

0

<latexit sha1_base64="6DVc8fw2NqlTDUvGaBDGl1UUi4c="></latexit>

2N
1

�

d�[N ]

d✓L
Resummation Fixed order

Free hadron

Identify location of peak at  2Ω1/(Q xL, peak) ∼ 2/3

Transition
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Confinement transition

14

xL → 0

<latexit sha1_base64="AQiCGc8xyniiNYTX1M1VP7Rou3A=">AAACRXicbVDLSgNBEJyN7/iMHr0MBiGihF2R6DHoxUPwhYlCEsLspJMMzuwuM72SsOQD/Bqv+gV+gx/hTbzq5HEw0YKBmqpuurv8SAqDrvvupGZm5+YXFpfSyyura+sbmc2KCWPNocxDGep7nxmQIoAyCpRwH2lgypdw5z+cDfy7R9BGhMEt9iKoK9YOREtwhlZqbGRrCF1Mbg7oRanU3x/9SpeWXSpos9xNw92zVW7eHYL+Jd6YZMkYV42Mk641Qx4rCJBLZkzVcyOsJ0yj4BL66VpsIGL8gbWhamnAFJh6MrymT3et0qStUNsXIB2qvzsSpozpKd9WKoYdM+0NxH+97mjAhNY0gyGTmq+mNsTWST0RQRQjBHy0YCuWFEM6iJQ2hQaOsmcJ41rYGynvMM042uDTNj1vOqu/pHKY9wr5wvVRtng6znGRbJMdkiMeOSZFck6uSJlw8kSeyQt5dd6cD+fT+RqVppxxzxaZgPP9A3posOI=</latexit>

R, NLL + LO+ ⌦(R0)
<latexit sha1_base64="4fAmQscge4yHNEi9tQL3y/MwjCA=">AAACOXicbVDLSgMxFM34rOOr1YULN8EiCEqZEakui25cFK1iH9CWkknTNjTzILkjLcN8jVv9Ar/EpTtx6w+YaWdhWw8ETs65l3vvcQLBFVjWh7G0vLK6tp7ZMDe3tnd2s7m9mvJDSVmV+sKXDYcoJrjHqsBBsEYgGXEdwerO8Cbx689MKu57TzAOWNslfY/3OCWgpU72oAVsBNHjGb4rl+PT6a98H3eyeatgTYAXiZ2SPEpR6eQMs9X1aegyD6ggSjVtK4B2RCRwKlhstkLFAkKHpM+amnrEZaodTS6I8bFWurjnS/08wBP1b0dEXKXGrqMrXQIDNe8l4r/eaDpgRuuqZMis5rhzG0Lvqh1xLwiBeXS6YC8UGHycxIi7XDIKYqwJoZLrGzEdEEko6LBNnZ49n9UiqZ0X7GKh+HCRL12nOWbQITpCJ8hGl6iEblEFVRFFMXpBr+jNeDc+jS/je1q6ZKQ9+2gGxs8v7N2syA==</latexit>

R, NLL + LO

<latexit sha1_base64="K/pFMydGL7F8p4V12ux0BVUPWUk=">AAACNnicbVDLSsNAFJ34rPHVqjs3g0VwVRKR6rIoiDsr2Ae0oUwmN+3QyYOZibSG/otb/QJ/xY07cesnOGmzsK0HBg7n3Ms9c9yYM6ks68NYWV1b39gsbJnbO7t7+8XSQVNGiaDQoBGPRNslEjgLoaGY4tCOBZDA5dByhzeZ33oCIVkUPqpxDE5A+iHzGSVKS73iUVfBSO+lt2wEHr4XHohJr1i2KtYUeJnYOSmjHPVeyTC7XkSTAEJFOZGyY1uxclIiFKMcJmY3kRATOiR96GgakgCkk07jT/CpVjzsR0K/UOGp+ncjJYGU48DVkwFRA7noZeK/3mh2YE7zZHZkXnODhYTKv3JSFsaJgpDOAvoJxyrCWYfYYwKo4mNNCBVM/xHTARGEKt20qduzF7taJs3zil2tVB8uyrXrvMcCOkYn6AzZ6BLV0B2qowai6Bm9oFf0Zrwbn8aX8T0bXTHynUM0B+PnF5mOrDA=</latexit>

Fixed Order
<latexit sha1_base64="sKlp3ERJITORsQoKyvLzp15uicc=">AAACNXicbZDLSsNAFIZnvNZ4a+3SzWARXJVEpLosunFZoTdoQ5lMJu3QySTMTKQh9Fnc6hP4LC7ciVtfwUmbhW394cDPd87hHH4v5kxp2/6AW9s7u3v7pQPr8Oj45LRcOeuqKJGEdkjEI9n3sKKcCdrRTHPajyXFocdpz5s+5P3eM5WKRaKt05i6IR4LFjCCtUGjcnWo6czsZW2JhWI5nI/KNbtuL4Q2jVOYGijUGlWgNfQjkoRUaMKxUgPHjrWbYakZ4XRuDRNFY0ymeEwHxgocUuVmi+/n6NIQHwWRNCU0WtC/GxkOlUpDz0yGWE/Uei+H//ZmywMrzFf5kVXmhWsf6uDOzZiIE00FWT4YJBzpCOURIp9JSjRPjcFEmswIIhMsMdEmaMuk56xntWm613WnUW883dSa90WOJXAOLsAVcMAtaIJH0AIdQEAKXsAreIPv8BN+we/l6BYsdqpgRfDnF6VPrEU=</latexit>

Transition

<latexit sha1_base64="kR7h37Pche/FNZfW93a8r1358jg=">AAACN3icbVDLSgMxFM3UV62vVnHlJlgEV2VGpLosCtJlBfuAdiiZzG0bmskMSUZahn6MW/0CP8WVO3HrH5hpZ2FbDwQO59zLPTlexJnStv1h5TY2t7Z38ruFvf2Dw6Ni6bilwlhSaNKQh7LjEQWcCWhqpjl0Igkk8Di0vfF96refQSoWiic9jcANyFCwAaNEG6lfPO1pmJi95EEC4DrxZSjUrF8s2xV7DrxOnIyUUYZGv2QVen5I4wCEppwo1XXsSLsJkZpRDrNCL1YQETomQ+gaKkgAyk3m+Wf4wig+HoTSPKHxXP27kZBAqWngmcmA6JFa9VLxX2+yOLCk+So9sqx5wUpCPbh1EyaiWIOgi4CDmGMd4rRE7DMJVPOpIYRKZv6I6YhIQrWpumDac1a7Wietq4pTrVQfr8u1u6zHPDpD5+gSOegG1VAdNVATUZSgF/SK3qx369P6sr4Xozkr2zlBS7B+fgF1mayf</latexit> F
r
e
e
H
a
d
r
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s

<latexit sha1_base64="lbprY8afGVz7hgOuv/z4CXlrknA=">AAACLnicbVDLSgMxFM34rPXV6tJNsAiCtcyIVDdC0Y3LFuwD+yKT3rahycyQZMQy9D/c6hf4NYILcetnmGlnYVsPBA7n3Ms9OW7AmdK2/WmtrK6tb2ymttLbO7t7+5nsQU35oaRQpT73ZcMlCjjzoKqZ5tAIJBDhcqi7o7vYrz+BVMz3HvQ4gLYgA4/1GSXaSB3onEHnPN/KV25E97GbydkFewq8TJyE5FCCcjdrpVs9n4YCPE05Uarp2IFuR0RqRjlM0q1QQUDoiAygaahHBKh2NI09wSdG6eG+L83zNJ6qfzciIpQaC9dMCqKHatGLxX+959mBOa2n4iPzmisWEur+dTtiXhBq8OgsYD/kWPs47g73mASq+dgQQiUzf8R0SCSh2jScNu05i10tk9pFwSkWipXLXOk26TGFjtAxOkUOukIldI/KqIookugFvaI36936sL6s79noipXsHKI5WD+/iwuoBw==</latexit>

e+e�, Q = mZ

<latexit sha1_base64="+k5vcYTn9uU2ra7J/iWfPQhK4do=">AAACOHicbVBNS8NAEN34WetXVfDiJVgEvZREpHoUvXjwUMFqwZYw2Wzs0t1N2J2IJfbPeNVf4D/x5k28+gvctD3Y6oOBx3szzMwLU8ENet67MzM7N7+wWFoqL6+srq1XNjZvTJJpypo0EYluhWCY4Io1kaNgrVQzkKFgt2HvvPBvH5g2PFHX2E9ZR8K94jGngFYKKttt7DKE4HK/rWWuIeKgzOAgqFS9mjeE+5f4Y1IlYzSCDafcjhKaSaaQCjDmzvdS7OSgkVPBBuV2ZlgKtAf37M5SBZKZTj58YODuWSVy40TbUugO1d8TOUhj+jK0nRKwa6a9QvzXexwtmNAiUyyZ1EI5dSHGJ52cqzRDpujowDgTLiZukaIbcc0oir4lQDW3P7q0Cxoo2qzLNj1/Oqu/5Oaw5tdr9auj6unZOMcS2SG7ZJ/45JickgvSIE1CyRN5Ji/k1XlzPpxP52vUOuOMZ7bIBJzvH9EVrMU=</latexit>

✓L(radians)

<latexit sha1_base64="1sexMWvIc3YB9DJMks2F51cAzDI=">AAACNnicbZDLSsNAFIYn9VbjrVV3boJFcFUSkeqy6MZlFXuBNpTJ5LQdOpOEmYm0hr6LW30CX8WNO3HrIzhJs7CtBwZ+vnMO55/fixiVyrY/jMLa+sbmVnHb3Nnd2z8olQ9bMowFgSYJWSg6HpbAaABNRRWDTiQAc49B2xvfpv32EwhJw+BRTSNwOR4GdEAJVhr1S8c9BRO9lzyAjDnP6KxfqthVOytrVTi5qKC8Gv2yYfb8kMQcAkUYlrLr2JFyEywUJQxmZi+WEGEyxkPoahlgDtJNMvsz60wT3xqEQr9AWRn9u5FgLuWUe3pSGxzJ5V4K/+1N5gcWmC/TI4vM40sO1eDaTWgQxQoCMjc4iJmlQivN0PKpAKLYVAtMBNV/tMgIC0yUTtrU6TnLWa2K1kXVqVVr95eV+k2eYxGdoFN0jhx0heroDjVQExH0jF7QK3oz3o1P48v4no8WjHznCC2U8fMLiUKsuA==</latexit>

Resummation

<latexit sha1_base64="2lHwROS04BmYh1gtB/ExRuSCFDQ=">AAACNnicbVDLTsJAFJ36RHyBunPTSExckdYYdEl04xITeSSUkOlwgQkzbTNza8Cm/+JWv8BfcePOuPUTHKALAU8yyck59+aeOX4kuEbH+bDW1jc2t7ZzO/ndvf2Dw0LxqKHDWDGos1CEquVTDYIHUEeOAlqRAip9AU1/dDf1m0+gNA+DR5xE0JF0EPA+ZxSN1C2ceAhjTDyQ0TCpTXDIaZp2CyWn7MxgrxI3IyWSodYtWnmvF7JYQoBMUK3brhNhJ6EKOROQ5r1YQ0TZiA6gbWhAJehOMouf2udG6dn9UJkXoD1T/24kVGo9kb6ZlBSHetmbiv964/mBBa2np0cWNV8uJcT+TSfhQRQjBGwesB8LG0N72qHd4woYiokhlClu/mizIVWUoWk6b9pzl7taJY3LslspVx6uStXbrMccOSVn5IK45JpUyT2pkTph5Jm8kFfyZr1bn9aX9T0fXbOynWOyAOvnF4INrLQ=</latexit>

Pythia
<latexit sha1_base64="/AOr5OUA8+L5bdaKqpkiVPmg3UE=">AAACNnicbVDLTsJAFJ36RHyBunPTSExckdYYdEl0wxITeSRAyHS4wISZtpm5VbDhX9zqF/grbtwZt36CU+hCwJNMcnLOvblnjhcKrtFxPqy19Y3Nre3MTnZ3b//gMJc/qusgUgxqLBCBanpUg+A+1JCjgGaogEpPQMMb3SV+4xGU5oH/gJMQOpIOfN7njKKRurmTNsIY4zbIcBhXQD3xwXTazRWcojODvUrclBRIimo3b2XbvYBFEnxkgmrdcp0QOzFVyJmAabYdaQgpG9EBtAz1qQTdiWfxp/a5UXp2P1Dm+WjP1L8bMZVaT6RnJiXFoV72EvFfbzw/sKD1dHJkUfPkUkLs33Ri7ocRgs/mAfuRsDGwkw7tHlfAUEwMoUxx80ebDamiDE3TWdOeu9zVKqlfFt1SsXR/VSjfpj1myCk5IxfEJdekTCqkSmqEkWfyQl7Jm/VufVpf1vd8dM1Kd47JAqyfX3H2rKs=</latexit>

Herwig
<latexit sha1_base64="QrH+5UfaiVm3f/rDnb55c7xgqR8=">AAACM3icbVDLTsJAFJ3iC+sLdOmmkZjghrRqUHaoGxcmYiKPBBoynQ4wYfrIzK1CGj7FrX6BH2PcGbf+g1PoQsCTTHJyzr25Z44TcibBND+0zMrq2vpGdlPf2t7Z3cvl9xsyiAShdRLwQLQcLClnPq0DA05boaDYczhtOsObxG8+USFZ4D/COKS2h/s+6zGCQUndXL4DdATxfe3qrmhVKmcnk26uYJbMKYxlYqWkgFLUunlN77gBiTzqA+FYyrZlhmDHWAAjnE70TiRpiMkQ92lbUR97VNrxNPvEOFaKa/QCoZ4PxlT9uxFjT8qx56hJD8NALnqJ+K83mh2Y01yZHJnXHG8hIfQu7Zj5YQTUJ7OAvYgbEBhJgYbLBCXAx4pgIpj6o0EGWGACqmZdtWctdrVMGqclq1wqP5wXqtdpj1l0iI5QEVnoAlXRLaqhOiLoGb2gV/SmvWuf2pf2PRvNaOnOAZqD9vMLjj2pfA==</latexit>

OPAL(1993)

<latexit sha1_base64="pZSTePzA4MQubW0VujRygOC1kjk=">AAACJ3icbVDLSgMxFE3qq9ZXq0s3wSK4scyIVJdFNy4r2Ae0Y8lkMm1okhmSjFiGfoRb/QK/xp3o0j8x087Cth4IHM65l3ty/JgzbRznGxbW1jc2t4rbpZ3dvf2DcuWwraNEEdoiEY9U18eaciZpyzDDaTdWFAuf044/vs38zhNVmkXywUxi6gk8lCxkBBsrdVznMT13p4Ny1ak5M6BV4uakCnI0BxVY6gcRSQSVhnCsdc91YuOlWBlGOJ2W+ommMSZjPKQ9SyUWVHvpLO8UnVolQGGk7JMGzdS/GykWWk+EbycFNiO97GXiv97z/MCCFujsyKLmi6WEJrz2UibjxFBJ5gHDhCMToaw0FDBFieETSzBRzP4RkRFWmBhbbcm25y53tUraFzW3XqvfX1YbN3mPRXAMTsAZcMEVaIA70AQtQMAYvIBX8Abf4Qf8hF/z0QLMd47AAuDPL6FepZA=</latexit>

10�1
<latexit sha1_base64="FX2ABLq80O1T8s7vH0h5UqafHDU=">AAACJnicbVDLSgMxFE3qq46vVpdugkVwVWZEqsuiG5cV7APasWQymTY2yQxJRixD/8GtfoFf407EnZ9ipu3Cth4IHM65l3tygoQzbVz3GxbW1jc2t4rbzs7u3v5BqXzY0nGqCG2SmMeqE2BNOZO0aZjhtJMoikXAaTsY3eR++4kqzWJ5b8YJ9QUeSBYxgo2VWp77kLmTfqniVt0p0Crx5qQC5mj0y9DphTFJBZWGcKx113MT42dYGUY4nTi9VNMEkxEe0K6lEguq/Wwad4JOrRKiKFb2SYOm6t+NDAutxyKwkwKboV72cvFf73l2YEELdX5kUQvEUkITXfkZk0lqqCSzgFHKkYlR3hkKmaLE8LElmChm/4jIECtMjG3Wse15y12tktZ51atVa3cXlfr1vMciOAYn4Ax44BLUwS1ogCYg4BG8gFfwBt/hB/yEX7PRApzvHIEFwJ9fKqylWA==</latexit>

100

<latexit sha1_base64="5IIMluGpiyVIpVFdDVvDe9pCjW4=">AAACIXicbVDLSgMxFE3qq46vVpdugkVwVWZEqsuiG5ct2Ae0Q8lkMm1okhmSjFiGfoFb/QK/xp24E3/GTDsLWz0QOJxzL/fkBAln2rjuFyxtbG5t75R3nb39g8OjSvW4q+NUEdohMY9VP8CaciZpxzDDaT9RFIuA014wvcv93iNVmsXywcwS6gs8lixiBBsrtRujSs2tuwugv8QrSA0UaI2q0BmGMUkFlYZwrPXAcxPjZ1gZRjidO8NU0wSTKR7TgaUSC6r9bJF0js6tEqIoVvZJgxbq740MC61nIrCTApuJXvdy8V/vaXlgRQt1fmRVC8RaQhPd+BmTSWqoJMuAUcqRiVFeFwqZosTwmSWYKGb/iMgEK0yMLdWx7XnrXf0l3cu616g32le15m3RYxmcgjNwATxwDZrgHrRABxBAwTN4Aa/wDb7DD/i5HC3BYucErAB+/wB8KaN1</latexit>

6

<latexit sha1_base64="oldeFIRjF2AJu9VuuuRh9IOr6LA=">AAACHXicbVDLTgIxFL2DLxxf4NZNIzFxRWaMQZdENy4xkUcCE9LpdKCh7UzajpEQvsCtfoFf484tf2MHZiHgSZqcnHNv7ukJU8608byFU9rZ3ds/KB+6R8cnp2cVt9rRSaYIbZOEJ6oXYk05k7RtmOG0lyqKRchpN5w85n73lSrNEvlipikNBB5JFjOCjZWeb4eVmlf3lkDbxC9IDQq0hlXHHUQJyQSVhnCsdd/3UhPMsDKMcDp3B5mmKSYTPKJ9SyUWVAezZdI5urJKhOJE2ScNWqp/N2ZYaD0VoZ0U2Iz1ppeL/3pvqwNrWqTzI+taKDYSmvg+mDGZZoZKsgoYZxyZBOV1oYgpSgyfWoKJYvaPiIyxwsTYUl3bnr/Z1Tbp3NT9Rr1Raz4ULZbhAi7hGny4gyY8QQvaQIDCO3zAp/PlfDs/q8GSU2ycwxqcxS+tW6IQ</latexit>

4

<latexit sha1_base64="oz8lyYpamctkRBYr3s1Fcg8Paik=">AAACIXicbVDLSgMxFE3qq9ZXq0s3wSK4KjNFqsuiG5ct2Ae0Q8lkMm1okhmSjFiGfoFb/QK/xp24E3/GTDsL23ogcDjnXu7J8WPOtHGcb1jY2t7Z3Svulw4Oj45PypXTro4SRWiHRDxSfR9rypmkHcMMp/1YUSx8Tnv+9D7ze09UaRbJRzOLqSfwWLKQEWys1K6PylWn5iyANombkyrI0RpVYGkYRCQRVBrCsdYD14mNl2JlGOF0XhommsaYTPGYDiyVWFDtpYukc3RplQCFkbJPGrRQ/26kWGg9E76dFNhM9LqXif96z8sDK1qgsyOrmi/WEprw1kuZjBNDJVkGDBOOTISyulDAFCWGzyzBRDH7R0QmWGFibKkl25673tUm6dZrbqPWaF9Xm3d5j0VwDi7AFXDBDWiCB9ACHUAABS/gFbzBd/gBP+HXcrQA850zsAL48wt1NaNx</latexit>

2

<latexit sha1_base64="XRYa/KXh1FTBQjpIxiDyfL/TzDI=">AAACIXicbVDLSgMxFE3qq46vVpdugkVwVWZUqsuiG5ct2Ae0Q8lkMm1okhmSjFhKv8CtfoFf407ciT9jpp2FbT0QOJxzL/fkBAln2rjuNyxsbG5t7xR3nb39g8OjUvm4reNUEdoiMY9VN8CaciZpyzDDaTdRFIuA004wvs/8zhNVmsXy0UwS6gs8lCxiBBsrNa8GpYpbdedA68TLSQXkaAzK0OmHMUkFlYZwrHXPcxPjT7EyjHA6c/qppgkmYzykPUslFlT703nSGTq3SoiiWNknDZqrfzemWGg9EYGdFNiM9KqXif96z4sDS1qosyPLWiBWEpro1p8ymaSGSrIIGKUcmRhldaGQKUoMn1iCiWL2j4iMsMLE2FId25632tU6aV9WvVq11ryu1O/yHovgFJyBC+CBG1AHD6ABWoAACl7AK3iD7/ADfsKvxWgB5jsnYAnw5xd28qNy</latexit>

3

<latexit sha1_base64="Pi7ZsuXSV68ijUAfPqhJVcxIPqc=">AAACIXicbVDLSgMxFE3qq46vVpdugkVwVWZEqsuiG5ct2Ae0Q8lkMm1okhmSjFiGfoFb/QK/xp24E3/GTDsLWz0QOJxzL/fkBAln2rjuFyxtbG5t75R3nb39g8OjSvW4q+NUEdohMY9VP8CaciZpxzDDaT9RFIuA014wvcv93iNVmsXywcwS6gs8lixiBBsrtd1RpebW3QXQX+IVpAYKtEZV6AzDmKSCSkM41nrguYnxM6wMI5zOnWGqaYLJFI/pwFKJBdV+tkg6R+dWCVEUK/ukQQv190aGhdYzEdhJgc1Er3u5+K/3tDywooU6P7KqBWItoYlu/IzJJDVUkmXAKOXIxCivC4VMUWL4zBJMFLN/RGSCFSbGlurY9rz1rv6S7mXda9Qb7ata87bosQxOwRm4AB64Bk1wD1qgAwig4Bm8gFf4Bt/hB/xcjpZgsXMCVgC/fwBxu6Nv</latexit>

0

<latexit sha1_base64="oz8lyYpamctkRBYr3s1Fcg8Paik=">AAACIXicbVDLSgMxFE3qq9ZXq0s3wSK4KjNFqsuiG5ct2Ae0Q8lkMm1okhmSjFiGfoFb/QK/xp24E3/GTDsL23ogcDjnXu7J8WPOtHGcb1jY2t7Z3Svulw4Oj45PypXTro4SRWiHRDxSfR9rypmkHcMMp/1YUSx8Tnv+9D7ze09UaRbJRzOLqSfwWLKQEWys1K6PylWn5iyANombkyrI0RpVYGkYRCQRVBrCsdYD14mNl2JlGOF0XhommsaYTPGYDiyVWFDtpYukc3RplQCFkbJPGrRQ/26kWGg9E76dFNhM9LqXif96z8sDK1qgsyOrmi/WEprw1kuZjBNDJVkGDBOOTISyulDAFCWGzyzBRDH7R0QmWGFibKkl25673tUm6dZrbqPWaF9Xm3d5j0VwDi7AFXDBDWiCB9ACHUAABS/gFbzBd/gBP+HXcrQA850zsAL48wt1NaNx</latexit>

2

<latexit sha1_base64="oldeFIRjF2AJu9VuuuRh9IOr6LA=">AAACHXicbVDLTgIxFL2DLxxf4NZNIzFxRWaMQZdENy4xkUcCE9LpdKCh7UzajpEQvsCtfoFf484tf2MHZiHgSZqcnHNv7ukJU8608byFU9rZ3ds/KB+6R8cnp2cVt9rRSaYIbZOEJ6oXYk05k7RtmOG0lyqKRchpN5w85n73lSrNEvlipikNBB5JFjOCjZWeb4eVmlf3lkDbxC9IDQq0hlXHHUQJyQSVhnCsdd/3UhPMsDKMcDp3B5mmKSYTPKJ9SyUWVAezZdI5urJKhOJE2ScNWqp/N2ZYaD0VoZ0U2Iz1ppeL/3pvqwNrWqTzI+taKDYSmvg+mDGZZoZKsgoYZxyZBOV1oYgpSgyfWoKJYvaPiIyxwsTYUl3bnr/Z1Tbp3NT9Rr1Raz4ULZbhAi7hGny4gyY8QQvaQIDCO3zAp/PlfDs/q8GSU2ycwxqcxS+tW6IQ</latexit>

4

<latexit sha1_base64="5IIMluGpiyVIpVFdDVvDe9pCjW4=">AAACIXicbVDLSgMxFE3qq46vVpdugkVwVWZEqsuiG5ct2Ae0Q8lkMm1okhmSjFiGfoFb/QK/xp24E3/GTDsLWz0QOJxzL/fkBAln2rjuFyxtbG5t75R3nb39g8OjSvW4q+NUEdohMY9VP8CaciZpxzDDaT9RFIuA014wvcv93iNVmsXywcwS6gs8lixiBBsrtRujSs2tuwugv8QrSA0UaI2q0BmGMUkFlYZwrPXAcxPjZ1gZRjidO8NU0wSTKR7TgaUSC6r9bJF0js6tEqIoVvZJgxbq740MC61nIrCTApuJXvdy8V/vaXlgRQt1fmRVC8RaQhPd+BmTSWqoJMuAUcqRiVFeFwqZosTwmSWYKGb/iMgEK0yMLdWx7XnrXf0l3cu616g32le15m3RYxmcgjNwATxwDZrgHrRABxBAwTN4Aa/wDb7DD/i5HC3BYucErAB+/wB8KaN1</latexit>

6

<latexit sha1_base64="46apvGdOrpmE0tNtDjm/A5UOBB0=">AAACIXicbVDLSgMxFE3qq46vVpdugkVwVWZEqsuiG5ct2Ae0Q8lkMm1okhmSjFiGfoFb/QK/xp24E3/GTDsLWz0QOJxzL/fkBAln2rjuFyxtbG5t75R3nb39g8OjSvW4q+NUEdohMY9VP8CaciZpxzDDaT9RFIuA014wvcv93iNVmsXywcwS6gs8lixiBBsrtb1RpebW3QXQX+IVpAYKtEZV6AzDmKSCSkM41nrguYnxM6wMI5zOnWGqaYLJFI/pwFKJBdV+tkg6R+dWCVEUK/ukQQv190aGhdYzEdhJgc1Er3u5+K/3tDywooU6P7KqBWItoYlu/IzJJDVUkmXAKOXIxCivC4VMUWL4zBJMFLN/RGSCFSbGlurY9rz1rv6S7mXda9Qb7ata87bosQxOwRm4AB64Bk1wD1qgAwig4Bm8gFf4Bt/hB/xcjpZgsXMCVgC/fwBzeKNw</latexit>

1

<latexit sha1_base64="oz8lyYpamctkRBYr3s1Fcg8Paik=">AAACIXicbVDLSgMxFE3qq9ZXq0s3wSK4KjNFqsuiG5ct2Ae0Q8lkMm1okhmSjFiGfoFb/QK/xp24E3/GTDsL23ogcDjnXu7J8WPOtHGcb1jY2t7Z3Svulw4Oj45PypXTro4SRWiHRDxSfR9rypmkHcMMp/1YUSx8Tnv+9D7ze09UaRbJRzOLqSfwWLKQEWys1K6PylWn5iyANombkyrI0RpVYGkYRCQRVBrCsdYD14mNl2JlGOF0XhommsaYTPGYDiyVWFDtpYukc3RplQCFkbJPGrRQ/26kWGg9E76dFNhM9LqXif96z8sDK1qgsyOrmi/WEprw1kuZjBNDJVkGDBOOTISyulDAFCWGzyzBRDH7R0QmWGFibKkl25673tUm6dZrbqPWaF9Xm3d5j0VwDi7AFXDBDWiCB9ACHUAABS/gFbzBd/gBP+HXcrQA850zsAL48wt1NaNx</latexit>

2

<latexit sha1_base64="oldeFIRjF2AJu9VuuuRh9IOr6LA=">AAACHXicbVDLTgIxFL2DLxxf4NZNIzFxRWaMQZdENy4xkUcCE9LpdKCh7UzajpEQvsCtfoFf484tf2MHZiHgSZqcnHNv7ukJU8608byFU9rZ3ds/KB+6R8cnp2cVt9rRSaYIbZOEJ6oXYk05k7RtmOG0lyqKRchpN5w85n73lSrNEvlipikNBB5JFjOCjZWeb4eVmlf3lkDbxC9IDQq0hlXHHUQJyQSVhnCsdd/3UhPMsDKMcDp3B5mmKSYTPKJ9SyUWVAezZdI5urJKhOJE2ScNWqp/N2ZYaD0VoZ0U2Iz1ppeL/3pvqwNrWqTzI+taKDYSmvg+mDGZZoZKsgoYZxyZBOV1oYgpSgyfWoKJYvaPiIyxwsTYUl3bnr/Z1Tbp3NT9Rr1Raz4ULZbhAi7hGny4gyY8QQvaQIDCO3zAp/PlfDs/q8GSU2ycwxqcxS+tW6IQ</latexit>

4

<latexit sha1_base64="Pi7ZsuXSV68ijUAfPqhJVcxIPqc=">AAACIXicbVDLSgMxFE3qq46vVpdugkVwVWZEqsuiG5ct2Ae0Q8lkMm1okhmSjFiGfoFb/QK/xp24E3/GTDsLWz0QOJxzL/fkBAln2rjuFyxtbG5t75R3nb39g8OjSvW4q+NUEdohMY9VP8CaciZpxzDDaT9RFIuA014wvcv93iNVmsXywcwS6gs8lixiBBsrtd1RpebW3QXQX+IVpAYKtEZV6AzDmKSCSkM41nrguYnxM6wMI5zOnWGqaYLJFI/pwFKJBdV+tkg6R+dWCVEUK/ukQQv190aGhdYzEdhJgc1Er3u5+K/3tDywooU6P7KqBWItoYlu/IzJJDVUkmXAKOXIxCivC4VMUWL4zBJMFLN/RGSCFSbGlurY9rz1rv6S7mXda9Qb7ata87bosQxOwRm4AB64Bk1wD1qgAwig4Bm8gFf4Bt/hB/xcjpZgsXMCVgC/fwBxu6Nv</latexit>

0
<latexit sha1_base64="XRYa/KXh1FTBQjpIxiDyfL/TzDI=">AAACIXicbVDLSgMxFE3qq46vVpdugkVwVWZUqsuiG5ct2Ae0Q8lkMm1okhmSjFhKv8CtfoFf407ciT9jpp2FbT0QOJxzL/fkBAln2rjuNyxsbG5t7xR3nb39g8OjUvm4reNUEdoiMY9VN8CaciZpyzDDaTdRFIuA004wvs/8zhNVmsXy0UwS6gs8lCxiBBsrNa8GpYpbdedA68TLSQXkaAzK0OmHMUkFlYZwrHXPcxPjT7EyjHA6c/qppgkmYzykPUslFlT703nSGTq3SoiiWNknDZqrfzemWGg9EYGdFNiM9KqXif96z4sDS1qosyPLWiBWEpro1p8ymaSGSrIIGKUcmRhldaGQKUoMn1iCiWL2j4iMsMLE2FId25632tU6aV9WvVq11ryu1O/yHovgFJyBC+CBG1AHD6ABWoAACl7AK3iD7/ADfsKvxWgB5jsnYAnw5xd28qNy</latexit>

3

<latexit sha1_base64="46apvGdOrpmE0tNtDjm/A5UOBB0=">AAACIXicbVDLSgMxFE3qq46vVpdugkVwVWZEqsuiG5ct2Ae0Q8lkMm1okhmSjFiGfoFb/QK/xp24E3/GTDsLWz0QOJxzL/fkBAln2rjuFyxtbG5t75R3nb39g8OjSvW4q+NUEdohMY9VP8CaciZpxzDDaT9RFIuA014wvcv93iNVmsXywcwS6gs8lixiBBsrtb1RpebW3QXQX+IVpAYKtEZV6AzDmKSCSkM41nrguYnxM6wMI5zOnWGqaYLJFI/pwFKJBdV+tkg6R+dWCVEUK/ukQQv190aGhdYzEdhJgc1Er3u5+K/3tDywooU6P7KqBWItoYlu/IzJJDVUkmXAKOXIxCivC4VMUWL4zBJMFLN/RGSCFSbGlurY9rz1rv6S7mXda9Qb7ata87bosQxOwRm4AB64Bk1wD1qgAwig4Bm8gFf4Bt/hB/xcjpZgsXMCVgC/fwBzeKNw</latexit>

1

<latexit sha1_base64="oz8lyYpamctkRBYr3s1Fcg8Paik=">AAACIXicbVDLSgMxFE3qq9ZXq0s3wSK4KjNFqsuiG5ct2Ae0Q8lkMm1okhmSjFiGfoFb/QK/xp24E3/GTDsL23ogcDjnXu7J8WPOtHGcb1jY2t7Z3Svulw4Oj45PypXTro4SRWiHRDxSfR9rypmkHcMMp/1YUSx8Tnv+9D7ze09UaRbJRzOLqSfwWLKQEWys1K6PylWn5iyANombkyrI0RpVYGkYRCQRVBrCsdYD14mNl2JlGOF0XhommsaYTPGYDiyVWFDtpYukc3RplQCFkbJPGrRQ/26kWGg9E76dFNhM9LqXif96z8sDK1qgsyOrmi/WEprw1kuZjBNDJVkGDBOOTISyulDAFCWGzyzBRDH7R0QmWGFibKkl25673tUm6dZrbqPWaF9Xm3d5j0VwDi7AFXDBDWiCB9ACHUAABS/gFbzBd/gBP+HXcrQA850zsAL48wt1NaNx</latexit>

2

<latexit sha1_base64="Pi7ZsuXSV68ijUAfPqhJVcxIPqc=">AAACIXicbVDLSgMxFE3qq46vVpdugkVwVWZEqsuiG5ct2Ae0Q8lkMm1okhmSjFiGfoFb/QK/xp24E3/GTDsLWz0QOJxzL/fkBAln2rjuFyxtbG5t75R3nb39g8OjSvW4q+NUEdohMY9VP8CaciZpxzDDaT9RFIuA014wvcv93iNVmsXywcwS6gs8lixiBBsrtd1RpebW3QXQX+IVpAYKtEZV6AzDmKSCSkM41nrguYnxM6wMI5zOnWGqaYLJFI/pwFKJBdV+tkg6R+dWCVEUK/ukQQv190aGhdYzEdhJgc1Er3u5+K/3tDywooU6P7KqBWItoYlu/IzJJDVUkmXAKOXIxCivC4VMUWL4zBJMFLN/RGSCFSbGlurY9rz1rv6S7mXda9Qb7ata87bosQxOwRm4AB64Bk1wD1qgAwig4Bm8gFf4Bt/hB/xcjpZgsXMCVgC/fwBxu6Nv</latexit>

0

<latexit sha1_base64="Pi7ZsuXSV68ijUAfPqhJVcxIPqc=">AAACIXicbVDLSgMxFE3qq46vVpdugkVwVWZEqsuiG5ct2Ae0Q8lkMm1okhmSjFiGfoFb/QK/xp24E3/GTDsLWz0QOJxzL/fkBAln2rjuFyxtbG5t75R3nb39g8OjSvW4q+NUEdohMY9VP8CaciZpxzDDaT9RFIuA014wvcv93iNVmsXywcwS6gs8lixiBBsrtd1RpebW3QXQX+IVpAYKtEZV6AzDmKSCSkM41nrguYnxM6wMI5zOnWGqaYLJFI/pwFKJBdV+tkg6R+dWCVEUK/ukQQv190aGhdYzEdhJgc1Er3u5+K/3tDywooU6P7KqBWItoYlu/IzJJDVUkmXAKOXIxCivC4VMUWL4zBJMFLN/RGSCFSbGlurY9rz1rv6S7mXda9Qb7ata87bosQxOwRm4AB64Bk1wD1qgAwig4Bm8gFf4Bt/hB/xcjpZgsXMCVgC/fwBxu6Nv</latexit>

0

<latexit sha1_base64="6DVc8fw2NqlTDUvGaBDGl1UUi4c="></latexit>

2N
1

�

d�[N ]

d✓L

• Predict location of peak 
for pENC


• Including NP correction 
is essential to agree with 
hadron-level MC


• Normalizing to the total 
cross section 
(not just perturbative 
region!)



Zhiquan Sun (MIT)“Energy Correlators at the Collider Frontier”, MITP

<latexit sha1_base64="AQiCGc8xyniiNYTX1M1VP7Rou3A=">AAACRXicbVDLSgNBEJyN7/iMHr0MBiGihF2R6DHoxUPwhYlCEsLspJMMzuwuM72SsOQD/Bqv+gV+gx/hTbzq5HEw0YKBmqpuurv8SAqDrvvupGZm5+YXFpfSyyura+sbmc2KCWPNocxDGep7nxmQIoAyCpRwH2lgypdw5z+cDfy7R9BGhMEt9iKoK9YOREtwhlZqbGRrCF1Mbg7oRanU3x/9SpeWXSpos9xNw92zVW7eHYL+Jd6YZMkYV42Mk641Qx4rCJBLZkzVcyOsJ0yj4BL66VpsIGL8gbWhamnAFJh6MrymT3et0qStUNsXIB2qvzsSpozpKd9WKoYdM+0NxH+97mjAhNY0gyGTmq+mNsTWST0RQRQjBHy0YCuWFEM6iJQ2hQaOsmcJ41rYGynvMM042uDTNj1vOqu/pHKY9wr5wvVRtng6znGRbJMdkiMeOSZFck6uSJlw8kSeyQt5dd6cD+fT+RqVppxxzxaZgPP9A3posOI=</latexit>

R, NLL + LO+ ⌦(R0)
<latexit sha1_base64="4fAmQscge4yHNEi9tQL3y/MwjCA=">AAACOXicbVDLSgMxFM34rOOr1YULN8EiCEqZEakui25cFK1iH9CWkknTNjTzILkjLcN8jVv9Ar/EpTtx6w+YaWdhWw8ETs65l3vvcQLBFVjWh7G0vLK6tp7ZMDe3tnd2s7m9mvJDSVmV+sKXDYcoJrjHqsBBsEYgGXEdwerO8Cbx689MKu57TzAOWNslfY/3OCWgpU72oAVsBNHjGb4rl+PT6a98H3eyeatgTYAXiZ2SPEpR6eQMs9X1aegyD6ggSjVtK4B2RCRwKlhstkLFAkKHpM+amnrEZaodTS6I8bFWurjnS/08wBP1b0dEXKXGrqMrXQIDNe8l4r/eaDpgRuuqZMis5rhzG0Lvqh1xLwiBeXS6YC8UGHycxIi7XDIKYqwJoZLrGzEdEEko6LBNnZ49n9UiqZ0X7GKh+HCRL12nOWbQITpCJ8hGl6iEblEFVRFFMXpBr+jNeDc+jS/je1q6ZKQ9+2gGxs8v7N2syA==</latexit>

R, NLL + LO

<latexit sha1_base64="K/pFMydGL7F8p4V12ux0BVUPWUk=">AAACNnicbVDLSsNAFJ34rPHVqjs3g0VwVRKR6rIoiDsr2Ae0oUwmN+3QyYOZibSG/otb/QJ/xY07cesnOGmzsK0HBg7n3Ms9c9yYM6ks68NYWV1b39gsbJnbO7t7+8XSQVNGiaDQoBGPRNslEjgLoaGY4tCOBZDA5dByhzeZ33oCIVkUPqpxDE5A+iHzGSVKS73iUVfBSO+lt2wEHr4XHohJr1i2KtYUeJnYOSmjHPVeyTC7XkSTAEJFOZGyY1uxclIiFKMcJmY3kRATOiR96GgakgCkk07jT/CpVjzsR0K/UOGp+ncjJYGU48DVkwFRA7noZeK/3mh2YE7zZHZkXnODhYTKv3JSFsaJgpDOAvoJxyrCWYfYYwKo4mNNCBVM/xHTARGEKt20qduzF7taJs3zil2tVB8uyrXrvMcCOkYn6AzZ6BLV0B2qowai6Bm9oFf0Zrwbn8aX8T0bXTHynUM0B+PnF5mOrDA=</latexit>

Fixed Order
<latexit sha1_base64="sKlp3ERJITORsQoKyvLzp15uicc=">AAACNXicbZDLSsNAFIZnvNZ4a+3SzWARXJVEpLosunFZoTdoQ5lMJu3QySTMTKQh9Fnc6hP4LC7ciVtfwUmbhW394cDPd87hHH4v5kxp2/6AW9s7u3v7pQPr8Oj45LRcOeuqKJGEdkjEI9n3sKKcCdrRTHPajyXFocdpz5s+5P3eM5WKRaKt05i6IR4LFjCCtUGjcnWo6czsZW2JhWI5nI/KNbtuL4Q2jVOYGijUGlWgNfQjkoRUaMKxUgPHjrWbYakZ4XRuDRNFY0ymeEwHxgocUuVmi+/n6NIQHwWRNCU0WtC/GxkOlUpDz0yGWE/Uei+H//ZmywMrzFf5kVXmhWsf6uDOzZiIE00FWT4YJBzpCOURIp9JSjRPjcFEmswIIhMsMdEmaMuk56xntWm613WnUW883dSa90WOJXAOLsAVcMAtaIJH0AIdQEAKXsAreIPv8BN+we/l6BYsdqpgRfDnF6VPrEU=</latexit>

Transition

<latexit sha1_base64="kR7h37Pche/FNZfW93a8r1358jg=">AAACN3icbVDLSgMxFM3UV62vVnHlJlgEV2VGpLosCtJlBfuAdiiZzG0bmskMSUZahn6MW/0CP8WVO3HrH5hpZ2FbDwQO59zLPTlexJnStv1h5TY2t7Z38ruFvf2Dw6Ni6bilwlhSaNKQh7LjEQWcCWhqpjl0Igkk8Di0vfF96refQSoWiic9jcANyFCwAaNEG6lfPO1pmJi95EEC4DrxZSjUrF8s2xV7DrxOnIyUUYZGv2QVen5I4wCEppwo1XXsSLsJkZpRDrNCL1YQETomQ+gaKkgAyk3m+Wf4wig+HoTSPKHxXP27kZBAqWngmcmA6JFa9VLxX2+yOLCk+So9sqx5wUpCPbh1EyaiWIOgi4CDmGMd4rRE7DMJVPOpIYRKZv6I6YhIQrWpumDac1a7Wietq4pTrVQfr8u1u6zHPDpD5+gSOegG1VAdNVATUZSgF/SK3qx369P6sr4Xozkr2zlBS7B+fgF1mayf</latexit> F
r
e
e
H
a
d
r
o
n
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<latexit sha1_base64="lbprY8afGVz7hgOuv/z4CXlrknA=">AAACLnicbVDLSgMxFM34rPXV6tJNsAiCtcyIVDdC0Y3LFuwD+yKT3rahycyQZMQy9D/c6hf4NYILcetnmGlnYVsPBA7n3Ms9OW7AmdK2/WmtrK6tb2ymttLbO7t7+5nsQU35oaRQpT73ZcMlCjjzoKqZ5tAIJBDhcqi7o7vYrz+BVMz3HvQ4gLYgA4/1GSXaSB3onEHnPN/KV25E97GbydkFewq8TJyE5FCCcjdrpVs9n4YCPE05Uarp2IFuR0RqRjlM0q1QQUDoiAygaahHBKh2NI09wSdG6eG+L83zNJ6qfzciIpQaC9dMCqKHatGLxX+959mBOa2n4iPzmisWEur+dTtiXhBq8OgsYD/kWPs47g73mASq+dgQQiUzf8R0SCSh2jScNu05i10tk9pFwSkWipXLXOk26TGFjtAxOkUOukIldI/KqIookugFvaI36936sL6s79noipXsHKI5WD+/iwuoBw==</latexit>

e+e�, Q = mZ

<latexit sha1_base64="+k5vcYTn9uU2ra7J/iWfPQhK4do=">AAACOHicbVBNS8NAEN34WetXVfDiJVgEvZREpHoUvXjwUMFqwZYw2Wzs0t1N2J2IJfbPeNVf4D/x5k28+gvctD3Y6oOBx3szzMwLU8ENet67MzM7N7+wWFoqL6+srq1XNjZvTJJpypo0EYluhWCY4Io1kaNgrVQzkKFgt2HvvPBvH5g2PFHX2E9ZR8K94jGngFYKKttt7DKE4HK/rWWuIeKgzOAgqFS9mjeE+5f4Y1IlYzSCDafcjhKaSaaQCjDmzvdS7OSgkVPBBuV2ZlgKtAf37M5SBZKZTj58YODuWSVy40TbUugO1d8TOUhj+jK0nRKwa6a9QvzXexwtmNAiUyyZ1EI5dSHGJ52cqzRDpujowDgTLiZukaIbcc0oir4lQDW3P7q0Cxoo2qzLNj1/Oqu/5Oaw5tdr9auj6unZOMcS2SG7ZJ/45JickgvSIE1CyRN5Ji/k1XlzPpxP52vUOuOMZ7bIBJzvH9EVrMU=</latexit>

✓L(radians)

<latexit sha1_base64="1sexMWvIc3YB9DJMks2F51cAzDI=">AAACNnicbZDLSsNAFIYn9VbjrVV3boJFcFUSkeqy6MZlFXuBNpTJ5LQdOpOEmYm0hr6LW30CX8WNO3HrIzhJs7CtBwZ+vnMO55/fixiVyrY/jMLa+sbmVnHb3Nnd2z8olQ9bMowFgSYJWSg6HpbAaABNRRWDTiQAc49B2xvfpv32EwhJw+BRTSNwOR4GdEAJVhr1S8c9BRO9lzyAjDnP6KxfqthVOytrVTi5qKC8Gv2yYfb8kMQcAkUYlrLr2JFyEywUJQxmZi+WEGEyxkPoahlgDtJNMvsz60wT3xqEQr9AWRn9u5FgLuWUe3pSGxzJ5V4K/+1N5gcWmC/TI4vM40sO1eDaTWgQxQoCMjc4iJmlQivN0PKpAKLYVAtMBNV/tMgIC0yUTtrU6TnLWa2K1kXVqVVr95eV+k2eYxGdoFN0jhx0heroDjVQExH0jF7QK3oz3o1P48v4no8WjHznCC2U8fMLiUKsuA==</latexit>

Resummation

<latexit sha1_base64="2lHwROS04BmYh1gtB/ExRuSCFDQ=">AAACNnicbVDLTsJAFJ36RHyBunPTSExckdYYdEl04xITeSSUkOlwgQkzbTNza8Cm/+JWv8BfcePOuPUTHKALAU8yyck59+aeOX4kuEbH+bDW1jc2t7ZzO/ndvf2Dw0LxqKHDWDGos1CEquVTDYIHUEeOAlqRAip9AU1/dDf1m0+gNA+DR5xE0JF0EPA+ZxSN1C2ceAhjTDyQ0TCpTXDIaZp2CyWn7MxgrxI3IyWSodYtWnmvF7JYQoBMUK3brhNhJ6EKOROQ5r1YQ0TZiA6gbWhAJehOMouf2udG6dn9UJkXoD1T/24kVGo9kb6ZlBSHetmbiv964/mBBa2np0cWNV8uJcT+TSfhQRQjBGwesB8LG0N72qHd4woYiokhlClu/mizIVWUoWk6b9pzl7taJY3LslspVx6uStXbrMccOSVn5IK45JpUyT2pkTph5Jm8kFfyZr1bn9aX9T0fXbOynWOyAOvnF4INrLQ=</latexit>

Pythia
<latexit sha1_base64="/AOr5OUA8+L5bdaKqpkiVPmg3UE=">AAACNnicbVDLTsJAFJ36RHyBunPTSExckdYYdEl0wxITeSRAyHS4wISZtpm5VbDhX9zqF/grbtwZt36CU+hCwJNMcnLOvblnjhcKrtFxPqy19Y3Nre3MTnZ3b//gMJc/qusgUgxqLBCBanpUg+A+1JCjgGaogEpPQMMb3SV+4xGU5oH/gJMQOpIOfN7njKKRurmTNsIY4zbIcBhXQD3xwXTazRWcojODvUrclBRIimo3b2XbvYBFEnxkgmrdcp0QOzFVyJmAabYdaQgpG9EBtAz1qQTdiWfxp/a5UXp2P1Dm+WjP1L8bMZVaT6RnJiXFoV72EvFfbzw/sKD1dHJkUfPkUkLs33Ri7ocRgs/mAfuRsDGwkw7tHlfAUEwMoUxx80ebDamiDE3TWdOeu9zVKqlfFt1SsXR/VSjfpj1myCk5IxfEJdekTCqkSmqEkWfyQl7Jm/VufVpf1vd8dM1Kd47JAqyfX3H2rKs=</latexit>

Herwig
<latexit sha1_base64="QrH+5UfaiVm3f/rDnb55c7xgqR8=">AAACM3icbVDLTsJAFJ3iC+sLdOmmkZjghrRqUHaoGxcmYiKPBBoynQ4wYfrIzK1CGj7FrX6BH2PcGbf+g1PoQsCTTHJyzr25Z44TcibBND+0zMrq2vpGdlPf2t7Z3cvl9xsyiAShdRLwQLQcLClnPq0DA05boaDYczhtOsObxG8+USFZ4D/COKS2h/s+6zGCQUndXL4DdATxfe3qrmhVKmcnk26uYJbMKYxlYqWkgFLUunlN77gBiTzqA+FYyrZlhmDHWAAjnE70TiRpiMkQ92lbUR97VNrxNPvEOFaKa/QCoZ4PxlT9uxFjT8qx56hJD8NALnqJ+K83mh2Y01yZHJnXHG8hIfQu7Zj5YQTUJ7OAvYgbEBhJgYbLBCXAx4pgIpj6o0EGWGACqmZdtWctdrVMGqclq1wqP5wXqtdpj1l0iI5QEVnoAlXRLaqhOiLoGb2gV/SmvWuf2pf2PRvNaOnOAZqD9vMLjj2pfA==</latexit>

OPAL(1993)

<latexit sha1_base64="pZSTePzA4MQubW0VujRygOC1kjk=">AAACJ3icbVDLSgMxFE3qq9ZXq0s3wSK4scyIVJdFNy4r2Ae0Y8lkMm1okhmSjFiGfoRb/QK/xp3o0j8x087Cth4IHM65l3ty/JgzbRznGxbW1jc2t4rbpZ3dvf2DcuWwraNEEdoiEY9U18eaciZpyzDDaTdWFAuf044/vs38zhNVmkXywUxi6gk8lCxkBBsrdVznMT13p4Ny1ak5M6BV4uakCnI0BxVY6gcRSQSVhnCsdc91YuOlWBlGOJ2W+ommMSZjPKQ9SyUWVHvpLO8UnVolQGGk7JMGzdS/GykWWk+EbycFNiO97GXiv97z/MCCFujsyKLmi6WEJrz2UibjxFBJ5gHDhCMToaw0FDBFieETSzBRzP4RkRFWmBhbbcm25y53tUraFzW3XqvfX1YbN3mPRXAMTsAZcMEVaIA70AQtQMAYvIBX8Abf4Qf8hF/z0QLMd47AAuDPL6FepZA=</latexit>

10�1
<latexit sha1_base64="FX2ABLq80O1T8s7vH0h5UqafHDU=">AAACJnicbVDLSgMxFE3qq46vVpdugkVwVWZEqsuiG5cV7APasWQymTY2yQxJRixD/8GtfoFf407EnZ9ipu3Cth4IHM65l3tygoQzbVz3GxbW1jc2t4rbzs7u3v5BqXzY0nGqCG2SmMeqE2BNOZO0aZjhtJMoikXAaTsY3eR++4kqzWJ5b8YJ9QUeSBYxgo2VWp77kLmTfqniVt0p0Crx5qQC5mj0y9DphTFJBZWGcKx113MT42dYGUY4nTi9VNMEkxEe0K6lEguq/Wwad4JOrRKiKFb2SYOm6t+NDAutxyKwkwKboV72cvFf73l2YEELdX5kUQvEUkITXfkZk0lqqCSzgFHKkYlR3hkKmaLE8LElmChm/4jIECtMjG3Wse15y12tktZ51atVa3cXlfr1vMciOAYn4Ax44BLUwS1ogCYg4BG8gFfwBt/hB/yEX7PRApzvHIEFwJ9fKqylWA==</latexit>

100

<latexit sha1_base64="5IIMluGpiyVIpVFdDVvDe9pCjW4=">AAACIXicbVDLSgMxFE3qq46vVpdugkVwVWZEqsuiG5ct2Ae0Q8lkMm1okhmSjFiGfoFb/QK/xp24E3/GTDsLWz0QOJxzL/fkBAln2rjuFyxtbG5t75R3nb39g8OjSvW4q+NUEdohMY9VP8CaciZpxzDDaT9RFIuA014wvcv93iNVmsXywcwS6gs8lixiBBsrtRujSs2tuwugv8QrSA0UaI2q0BmGMUkFlYZwrPXAcxPjZ1gZRjidO8NU0wSTKR7TgaUSC6r9bJF0js6tEqIoVvZJgxbq740MC61nIrCTApuJXvdy8V/vaXlgRQt1fmRVC8RaQhPd+BmTSWqoJMuAUcqRiVFeFwqZosTwmSWYKGb/iMgEK0yMLdWx7XnrXf0l3cu616g32le15m3RYxmcgjNwATxwDZrgHrRABxBAwTN4Aa/wDb7DD/i5HC3BYucErAB+/wB8KaN1</latexit>

6

<latexit sha1_base64="oldeFIRjF2AJu9VuuuRh9IOr6LA=">AAACHXicbVDLTgIxFL2DLxxf4NZNIzFxRWaMQZdENy4xkUcCE9LpdKCh7UzajpEQvsCtfoFf484tf2MHZiHgSZqcnHNv7ukJU8608byFU9rZ3ds/KB+6R8cnp2cVt9rRSaYIbZOEJ6oXYk05k7RtmOG0lyqKRchpN5w85n73lSrNEvlipikNBB5JFjOCjZWeb4eVmlf3lkDbxC9IDQq0hlXHHUQJyQSVhnCsdd/3UhPMsDKMcDp3B5mmKSYTPKJ9SyUWVAezZdI5urJKhOJE2ScNWqp/N2ZYaD0VoZ0U2Iz1ppeL/3pvqwNrWqTzI+taKDYSmvg+mDGZZoZKsgoYZxyZBOV1oYgpSgyfWoKJYvaPiIyxwsTYUl3bnr/Z1Tbp3NT9Rr1Raz4ULZbhAi7hGny4gyY8QQvaQIDCO3zAp/PlfDs/q8GSU2ycwxqcxS+tW6IQ</latexit>

4

<latexit sha1_base64="oz8lyYpamctkRBYr3s1Fcg8Paik=">AAACIXicbVDLSgMxFE3qq9ZXq0s3wSK4KjNFqsuiG5ct2Ae0Q8lkMm1okhmSjFiGfoFb/QK/xp24E3/GTDsL23ogcDjnXu7J8WPOtHGcb1jY2t7Z3Svulw4Oj45PypXTro4SRWiHRDxSfR9rypmkHcMMp/1YUSx8Tnv+9D7ze09UaRbJRzOLqSfwWLKQEWys1K6PylWn5iyANombkyrI0RpVYGkYRCQRVBrCsdYD14mNl2JlGOF0XhommsaYTPGYDiyVWFDtpYukc3RplQCFkbJPGrRQ/26kWGg9E76dFNhM9LqXif96z8sDK1qgsyOrmi/WEprw1kuZjBNDJVkGDBOOTISyulDAFCWGzyzBRDH7R0QmWGFibKkl25673tUm6dZrbqPWaF9Xm3d5j0VwDi7AFXDBDWiCB9ACHUAABS/gFbzBd/gBP+HXcrQA850zsAL48wt1NaNx</latexit>

2

<latexit sha1_base64="XRYa/KXh1FTBQjpIxiDyfL/TzDI=">AAACIXicbVDLSgMxFE3qq46vVpdugkVwVWZUqsuiG5ct2Ae0Q8lkMm1okhmSjFhKv8CtfoFf407ciT9jpp2FbT0QOJxzL/fkBAln2rjuNyxsbG5t7xR3nb39g8OjUvm4reNUEdoiMY9VN8CaciZpyzDDaTdRFIuA004wvs/8zhNVmsXy0UwS6gs8lCxiBBsrNa8GpYpbdedA68TLSQXkaAzK0OmHMUkFlYZwrHXPcxPjT7EyjHA6c/qppgkmYzykPUslFlT703nSGTq3SoiiWNknDZqrfzemWGg9EYGdFNiM9KqXif96z4sDS1qosyPLWiBWEpro1p8ymaSGSrIIGKUcmRhldaGQKUoMn1iCiWL2j4iMsMLE2FId25632tU6aV9WvVq11ryu1O/yHovgFJyBC+CBG1AHD6ABWoAACl7AK3iD7/ADfsKvxWgB5jsnYAnw5xd28qNy</latexit>

3

<latexit sha1_base64="Pi7ZsuXSV68ijUAfPqhJVcxIPqc=">AAACIXicbVDLSgMxFE3qq46vVpdugkVwVWZEqsuiG5ct2Ae0Q8lkMm1okhmSjFiGfoFb/QK/xp24E3/GTDsLWz0QOJxzL/fkBAln2rjuFyxtbG5t75R3nb39g8OjSvW4q+NUEdohMY9VP8CaciZpxzDDaT9RFIuA014wvcv93iNVmsXywcwS6gs8lixiBBsrtd1RpebW3QXQX+IVpAYKtEZV6AzDmKSCSkM41nrguYnxM6wMI5zOnWGqaYLJFI/pwFKJBdV+tkg6R+dWCVEUK/ukQQv190aGhdYzEdhJgc1Er3u5+K/3tDywooU6P7KqBWItoYlu/IzJJDVUkmXAKOXIxCivC4VMUWL4zBJMFLN/RGSCFSbGlurY9rz1rv6S7mXda9Qb7ata87bosQxOwRm4AB64Bk1wD1qgAwig4Bm8gFf4Bt/hB/xcjpZgsXMCVgC/fwBxu6Nv</latexit>

0

<latexit sha1_base64="oz8lyYpamctkRBYr3s1Fcg8Paik=">AAACIXicbVDLSgMxFE3qq9ZXq0s3wSK4KjNFqsuiG5ct2Ae0Q8lkMm1okhmSjFiGfoFb/QK/xp24E3/GTDsL23ogcDjnXu7J8WPOtHGcb1jY2t7Z3Svulw4Oj45PypXTro4SRWiHRDxSfR9rypmkHcMMp/1YUSx8Tnv+9D7ze09UaRbJRzOLqSfwWLKQEWys1K6PylWn5iyANombkyrI0RpVYGkYRCQRVBrCsdYD14mNl2JlGOF0XhommsaYTPGYDiyVWFDtpYukc3RplQCFkbJPGrRQ/26kWGg9E76dFNhM9LqXif96z8sDK1qgsyOrmi/WEprw1kuZjBNDJVkGDBOOTISyulDAFCWGzyzBRDH7R0QmWGFibKkl25673tUm6dZrbqPWaF9Xm3d5j0VwDi7AFXDBDWiCB9ACHUAABS/gFbzBd/gBP+HXcrQA850zsAL48wt1NaNx</latexit>

2

<latexit sha1_base64="oldeFIRjF2AJu9VuuuRh9IOr6LA=">AAACHXicbVDLTgIxFL2DLxxf4NZNIzFxRWaMQZdENy4xkUcCE9LpdKCh7UzajpEQvsCtfoFf484tf2MHZiHgSZqcnHNv7ukJU8608byFU9rZ3ds/KB+6R8cnp2cVt9rRSaYIbZOEJ6oXYk05k7RtmOG0lyqKRchpN5w85n73lSrNEvlipikNBB5JFjOCjZWeb4eVmlf3lkDbxC9IDQq0hlXHHUQJyQSVhnCsdd/3UhPMsDKMcDp3B5mmKSYTPKJ9SyUWVAezZdI5urJKhOJE2ScNWqp/N2ZYaD0VoZ0U2Iz1ppeL/3pvqwNrWqTzI+taKDYSmvg+mDGZZoZKsgoYZxyZBOV1oYgpSgyfWoKJYvaPiIyxwsTYUl3bnr/Z1Tbp3NT9Rr1Raz4ULZbhAi7hGny4gyY8QQvaQIDCO3zAp/PlfDs/q8GSU2ycwxqcxS+tW6IQ</latexit>

4

<latexit sha1_base64="5IIMluGpiyVIpVFdDVvDe9pCjW4=">AAACIXicbVDLSgMxFE3qq46vVpdugkVwVWZEqsuiG5ct2Ae0Q8lkMm1okhmSjFiGfoFb/QK/xp24E3/GTDsLWz0QOJxzL/fkBAln2rjuFyxtbG5t75R3nb39g8OjSvW4q+NUEdohMY9VP8CaciZpxzDDaT9RFIuA014wvcv93iNVmsXywcwS6gs8lixiBBsrtRujSs2tuwugv8QrSA0UaI2q0BmGMUkFlYZwrPXAcxPjZ1gZRjidO8NU0wSTKR7TgaUSC6r9bJF0js6tEqIoVvZJgxbq740MC61nIrCTApuJXvdy8V/vaXlgRQt1fmRVC8RaQhPd+BmTSWqoJMuAUcqRiVFeFwqZosTwmSWYKGb/iMgEK0yMLdWx7XnrXf0l3cu616g32le15m3RYxmcgjNwATxwDZrgHrRABxBAwTN4Aa/wDb7DD/i5HC3BYucErAB+/wB8KaN1</latexit>

6

<latexit sha1_base64="46apvGdOrpmE0tNtDjm/A5UOBB0=">AAACIXicbVDLSgMxFE3qq46vVpdugkVwVWZEqsuiG5ct2Ae0Q8lkMm1okhmSjFiGfoFb/QK/xp24E3/GTDsLWz0QOJxzL/fkBAln2rjuFyxtbG5t75R3nb39g8OjSvW4q+NUEdohMY9VP8CaciZpxzDDaT9RFIuA014wvcv93iNVmsXywcwS6gs8lixiBBsrtb1RpebW3QXQX+IVpAYKtEZV6AzDmKSCSkM41nrguYnxM6wMI5zOnWGqaYLJFI/pwFKJBdV+tkg6R+dWCVEUK/ukQQv190aGhdYzEdhJgc1Er3u5+K/3tDywooU6P7KqBWItoYlu/IzJJDVUkmXAKOXIxCivC4VMUWL4zBJMFLN/RGSCFSbGlurY9rz1rv6S7mXda9Qb7ata87bosQxOwRm4AB64Bk1wD1qgAwig4Bm8gFf4Bt/hB/xcjpZgsXMCVgC/fwBzeKNw</latexit>

1

<latexit sha1_base64="oz8lyYpamctkRBYr3s1Fcg8Paik=">AAACIXicbVDLSgMxFE3qq9ZXq0s3wSK4KjNFqsuiG5ct2Ae0Q8lkMm1okhmSjFiGfoFb/QK/xp24E3/GTDsL23ogcDjnXu7J8WPOtHGcb1jY2t7Z3Svulw4Oj45PypXTro4SRWiHRDxSfR9rypmkHcMMp/1YUSx8Tnv+9D7ze09UaRbJRzOLqSfwWLKQEWys1K6PylWn5iyANombkyrI0RpVYGkYRCQRVBrCsdYD14mNl2JlGOF0XhommsaYTPGYDiyVWFDtpYukc3RplQCFkbJPGrRQ/26kWGg9E76dFNhM9LqXif96z8sDK1qgsyOrmi/WEprw1kuZjBNDJVkGDBOOTISyulDAFCWGzyzBRDH7R0QmWGFibKkl25673tUm6dZrbqPWaF9Xm3d5j0VwDi7AFXDBDWiCB9ACHUAABS/gFbzBd/gBP+HXcrQA850zsAL48wt1NaNx</latexit>

2

<latexit sha1_base64="oldeFIRjF2AJu9VuuuRh9IOr6LA=">AAACHXicbVDLTgIxFL2DLxxf4NZNIzFxRWaMQZdENy4xkUcCE9LpdKCh7UzajpEQvsCtfoFf484tf2MHZiHgSZqcnHNv7ukJU8608byFU9rZ3ds/KB+6R8cnp2cVt9rRSaYIbZOEJ6oXYk05k7RtmOG0lyqKRchpN5w85n73lSrNEvlipikNBB5JFjOCjZWeb4eVmlf3lkDbxC9IDQq0hlXHHUQJyQSVhnCsdd/3UhPMsDKMcDp3B5mmKSYTPKJ9SyUWVAezZdI5urJKhOJE2ScNWqp/N2ZYaD0VoZ0U2Iz1ppeL/3pvqwNrWqTzI+taKDYSmvg+mDGZZoZKsgoYZxyZBOV1oYgpSgyfWoKJYvaPiIyxwsTYUl3bnr/Z1Tbp3NT9Rr1Raz4ULZbhAi7hGny4gyY8QQvaQIDCO3zAp/PlfDs/q8GSU2ycwxqcxS+tW6IQ</latexit>

4

<latexit sha1_base64="Pi7ZsuXSV68ijUAfPqhJVcxIPqc=">AAACIXicbVDLSgMxFE3qq46vVpdugkVwVWZEqsuiG5ct2Ae0Q8lkMm1okhmSjFiGfoFb/QK/xp24E3/GTDsLWz0QOJxzL/fkBAln2rjuFyxtbG5t75R3nb39g8OjSvW4q+NUEdohMY9VP8CaciZpxzDDaT9RFIuA014wvcv93iNVmsXywcwS6gs8lixiBBsrtd1RpebW3QXQX+IVpAYKtEZV6AzDmKSCSkM41nrguYnxM6wMI5zOnWGqaYLJFI/pwFKJBdV+tkg6R+dWCVEUK/ukQQv190aGhdYzEdhJgc1Er3u5+K/3tDywooU6P7KqBWItoYlu/IzJJDVUkmXAKOXIxCivC4VMUWL4zBJMFLN/RGSCFSbGlurY9rz1rv6S7mXda9Qb7ata87bosQxOwRm4AB64Bk1wD1qgAwig4Bm8gFf4Bt/hB/xcjpZgsXMCVgC/fwBxu6Nv</latexit>

0
<latexit sha1_base64="XRYa/KXh1FTBQjpIxiDyfL/TzDI=">AAACIXicbVDLSgMxFE3qq46vVpdugkVwVWZUqsuiG5ct2Ae0Q8lkMm1okhmSjFhKv8CtfoFf407ciT9jpp2FbT0QOJxzL/fkBAln2rjuNyxsbG5t7xR3nb39g8OjUvm4reNUEdoiMY9VN8CaciZpyzDDaTdRFIuA004wvs/8zhNVmsXy0UwS6gs8lCxiBBsrNa8GpYpbdedA68TLSQXkaAzK0OmHMUkFlYZwrHXPcxPjT7EyjHA6c/qppgkmYzykPUslFlT703nSGTq3SoiiWNknDZqrfzemWGg9EYGdFNiM9KqXif96z4sDS1qosyPLWiBWEpro1p8ymaSGSrIIGKUcmRhldaGQKUoMn1iCiWL2j4iMsMLE2FId25632tU6aV9WvVq11ryu1O/yHovgFJyBC+CBG1AHD6ABWoAACl7AK3iD7/ADfsKvxWgB5jsnYAnw5xd28qNy</latexit>

3

<latexit sha1_base64="46apvGdOrpmE0tNtDjm/A5UOBB0=">AAACIXicbVDLSgMxFE3qq46vVpdugkVwVWZEqsuiG5ct2Ae0Q8lkMm1okhmSjFiGfoFb/QK/xp24E3/GTDsLWz0QOJxzL/fkBAln2rjuFyxtbG5t75R3nb39g8OjSvW4q+NUEdohMY9VP8CaciZpxzDDaT9RFIuA014wvcv93iNVmsXywcwS6gs8lixiBBsrtb1RpebW3QXQX+IVpAYKtEZV6AzDmKSCSkM41nrguYnxM6wMI5zOnWGqaYLJFI/pwFKJBdV+tkg6R+dWCVEUK/ukQQv190aGhdYzEdhJgc1Er3u5+K/3tDywooU6P7KqBWItoYlu/IzJJDVUkmXAKOXIxCivC4VMUWL4zBJMFLN/RGSCFSbGlurY9rz1rv6S7mXda9Qb7ata87bosQxOwRm4AB64Bk1wD1qgAwig4Bm8gFf4Bt/hB/xcjpZgsXMCVgC/fwBzeKNw</latexit>

1

<latexit sha1_base64="oz8lyYpamctkRBYr3s1Fcg8Paik=">AAACIXicbVDLSgMxFE3qq9ZXq0s3wSK4KjNFqsuiG5ct2Ae0Q8lkMm1okhmSjFiGfoFb/QK/xp24E3/GTDsL23ogcDjnXu7J8WPOtHGcb1jY2t7Z3Svulw4Oj45PypXTro4SRWiHRDxSfR9rypmkHcMMp/1YUSx8Tnv+9D7ze09UaRbJRzOLqSfwWLKQEWys1K6PylWn5iyANombkyrI0RpVYGkYRCQRVBrCsdYD14mNl2JlGOF0XhommsaYTPGYDiyVWFDtpYukc3RplQCFkbJPGrRQ/26kWGg9E76dFNhM9LqXif96z8sDK1qgsyOrmi/WEprw1kuZjBNDJVkGDBOOTISyulDAFCWGzyzBRDH7R0QmWGFibKkl25673tUm6dZrbqPWaF9Xm3d5j0VwDi7AFXDBDWiCB9ACHUAABS/gFbzBd/gBP+HXcrQA850zsAL48wt1NaNx</latexit>

2

<latexit sha1_base64="Pi7ZsuXSV68ijUAfPqhJVcxIPqc=">AAACIXicbVDLSgMxFE3qq46vVpdugkVwVWZEqsuiG5ct2Ae0Q8lkMm1okhmSjFiGfoFb/QK/xp24E3/GTDsLWz0QOJxzL/fkBAln2rjuFyxtbG5t75R3nb39g8OjSvW4q+NUEdohMY9VP8CaciZpxzDDaT9RFIuA014wvcv93iNVmsXywcwS6gs8lixiBBsrtd1RpebW3QXQX+IVpAYKtEZV6AzDmKSCSkM41nrguYnxM6wMI5zOnWGqaYLJFI/pwFKJBdV+tkg6R+dWCVEUK/ukQQv190aGhdYzEdhJgc1Er3u5+K/3tDywooU6P7KqBWItoYlu/IzJJDVUkmXAKOXIxCivC4VMUWL4zBJMFLN/RGSCFSbGlurY9rz1rv6S7mXda9Qb7ata87bosQxOwRm4AB64Bk1wD1qgAwig4Bm8gFf4Bt/hB/xcjpZgsXMCVgC/fwBxu6Nv</latexit>

0

<latexit sha1_base64="Pi7ZsuXSV68ijUAfPqhJVcxIPqc=">AAACIXicbVDLSgMxFE3qq46vVpdugkVwVWZEqsuiG5ct2Ae0Q8lkMm1okhmSjFiGfoFb/QK/xp24E3/GTDsLWz0QOJxzL/fkBAln2rjuFyxtbG5t75R3nb39g8OjSvW4q+NUEdohMY9VP8CaciZpxzDDaT9RFIuA014wvcv93iNVmsXywcwS6gs8lixiBBsrtd1RpebW3QXQX+IVpAYKtEZV6AzDmKSCSkM41nrguYnxM6wMI5zOnWGqaYLJFI/pwFKJBdV+tkg6R+dWCVEUK/ukQQv190aGhdYzEdhJgc1Er3u5+K/3tDywooU6P7KqBWItoYlu/IzJJDVUkmXAKOXIxCivC4VMUWL4zBJMFLN/RGSCFSbGlurY9rz1rv6S7mXda9Qb7ata87bosQxOwRm4AB64Bk1wD1qgAwig4Bm8gFf4Bt/hB/xcjpZgsXMCVgC/fwBxu6Nv</latexit>

0

<latexit sha1_base64="6DVc8fw2NqlTDUvGaBDGl1UUi4c="></latexit>

2N
1

�

d�[N ]

d✓L

<latexit sha1_base64="AQiCGc8xyniiNYTX1M1VP7Rou3A=">AAACRXicbVDLSgNBEJyN7/iMHr0MBiGihF2R6DHoxUPwhYlCEsLspJMMzuwuM72SsOQD/Bqv+gV+gx/hTbzq5HEw0YKBmqpuurv8SAqDrvvupGZm5+YXFpfSyyura+sbmc2KCWPNocxDGep7nxmQIoAyCpRwH2lgypdw5z+cDfy7R9BGhMEt9iKoK9YOREtwhlZqbGRrCF1Mbg7oRanU3x/9SpeWXSpos9xNw92zVW7eHYL+Jd6YZMkYV42Mk641Qx4rCJBLZkzVcyOsJ0yj4BL66VpsIGL8gbWhamnAFJh6MrymT3et0qStUNsXIB2qvzsSpozpKd9WKoYdM+0NxH+97mjAhNY0gyGTmq+mNsTWST0RQRQjBHy0YCuWFEM6iJQ2hQaOsmcJ41rYGynvMM042uDTNj1vOqu/pHKY9wr5wvVRtng6znGRbJMdkiMeOSZFck6uSJlw8kSeyQt5dd6cD+fT+RqVppxxzxaZgPP9A3posOI=</latexit>

R, NLL + LO+ ⌦(R0)
<latexit sha1_base64="4fAmQscge4yHNEi9tQL3y/MwjCA=">AAACOXicbVDLSgMxFM34rOOr1YULN8EiCEqZEakui25cFK1iH9CWkknTNjTzILkjLcN8jVv9Ar/EpTtx6w+YaWdhWw8ETs65l3vvcQLBFVjWh7G0vLK6tp7ZMDe3tnd2s7m9mvJDSVmV+sKXDYcoJrjHqsBBsEYgGXEdwerO8Cbx689MKu57TzAOWNslfY/3OCWgpU72oAVsBNHjGb4rl+PT6a98H3eyeatgTYAXiZ2SPEpR6eQMs9X1aegyD6ggSjVtK4B2RCRwKlhstkLFAkKHpM+amnrEZaodTS6I8bFWurjnS/08wBP1b0dEXKXGrqMrXQIDNe8l4r/eaDpgRuuqZMis5rhzG0Lvqh1xLwiBeXS6YC8UGHycxIi7XDIKYqwJoZLrGzEdEEko6LBNnZ49n9UiqZ0X7GKh+HCRL12nOWbQITpCJ8hGl6iEblEFVRFFMXpBr+jNeDc+jS/je1q6ZKQ9+2gGxs8v7N2syA==</latexit>

R, NLL + LO

<latexit sha1_base64="K/pFMydGL7F8p4V12ux0BVUPWUk=">AAACNnicbVDLSsNAFJ34rPHVqjs3g0VwVRKR6rIoiDsr2Ae0oUwmN+3QyYOZibSG/otb/QJ/xY07cesnOGmzsK0HBg7n3Ms9c9yYM6ks68NYWV1b39gsbJnbO7t7+8XSQVNGiaDQoBGPRNslEjgLoaGY4tCOBZDA5dByhzeZ33oCIVkUPqpxDE5A+iHzGSVKS73iUVfBSO+lt2wEHr4XHohJr1i2KtYUeJnYOSmjHPVeyTC7XkSTAEJFOZGyY1uxclIiFKMcJmY3kRATOiR96GgakgCkk07jT/CpVjzsR0K/UOGp+ncjJYGU48DVkwFRA7noZeK/3mh2YE7zZHZkXnODhYTKv3JSFsaJgpDOAvoJxyrCWYfYYwKo4mNNCBVM/xHTARGEKt20qduzF7taJs3zil2tVB8uyrXrvMcCOkYn6AzZ6BLV0B2qowai6Bm9oFf0Zrwbn8aX8T0bXTHynUM0B+PnF5mOrDA=</latexit>

Fixed Order
<latexit sha1_base64="sKlp3ERJITORsQoKyvLzp15uicc=">AAACNXicbZDLSsNAFIZnvNZ4a+3SzWARXJVEpLosunFZoTdoQ5lMJu3QySTMTKQh9Fnc6hP4LC7ciVtfwUmbhW394cDPd87hHH4v5kxp2/6AW9s7u3v7pQPr8Oj45LRcOeuqKJGEdkjEI9n3sKKcCdrRTHPajyXFocdpz5s+5P3eM5WKRaKt05i6IR4LFjCCtUGjcnWo6czsZW2JhWI5nI/KNbtuL4Q2jVOYGijUGlWgNfQjkoRUaMKxUgPHjrWbYakZ4XRuDRNFY0ymeEwHxgocUuVmi+/n6NIQHwWRNCU0WtC/GxkOlUpDz0yGWE/Uei+H//ZmywMrzFf5kVXmhWsf6uDOzZiIE00FWT4YJBzpCOURIp9JSjRPjcFEmswIIhMsMdEmaMuk56xntWm613WnUW883dSa90WOJXAOLsAVcMAtaIJH0AIdQEAKXsAreIPv8BN+we/l6BYsdqpgRfDnF6VPrEU=</latexit>

Transition

<latexit sha1_base64="kR7h37Pche/FNZfW93a8r1358jg=">AAACN3icbVDLSgMxFM3UV62vVnHlJlgEV2VGpLosCtJlBfuAdiiZzG0bmskMSUZahn6MW/0CP8WVO3HrH5hpZ2FbDwQO59zLPTlexJnStv1h5TY2t7Z38ruFvf2Dw6Ni6bilwlhSaNKQh7LjEQWcCWhqpjl0Igkk8Di0vfF96refQSoWiic9jcANyFCwAaNEG6lfPO1pmJi95EEC4DrxZSjUrF8s2xV7DrxOnIyUUYZGv2QVen5I4wCEppwo1XXsSLsJkZpRDrNCL1YQETomQ+gaKkgAyk3m+Wf4wig+HoTSPKHxXP27kZBAqWngmcmA6JFa9VLxX2+yOLCk+So9sqx5wUpCPbh1EyaiWIOgi4CDmGMd4rRE7DMJVPOpIYRKZv6I6YhIQrWpumDac1a7Wietq4pTrVQfr8u1u6zHPDpD5+gSOegG1VAdNVATUZSgF/SK3qx369P6sr4Xozkr2zlBS7B+fgF1mayf</latexit> F
r
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s

<latexit sha1_base64="lbprY8afGVz7hgOuv/z4CXlrknA=">AAACLnicbVDLSgMxFM34rPXV6tJNsAiCtcyIVDdC0Y3LFuwD+yKT3rahycyQZMQy9D/c6hf4NYILcetnmGlnYVsPBA7n3Ms9OW7AmdK2/WmtrK6tb2ymttLbO7t7+5nsQU35oaRQpT73ZcMlCjjzoKqZ5tAIJBDhcqi7o7vYrz+BVMz3HvQ4gLYgA4/1GSXaSB3onEHnPN/KV25E97GbydkFewq8TJyE5FCCcjdrpVs9n4YCPE05Uarp2IFuR0RqRjlM0q1QQUDoiAygaahHBKh2NI09wSdG6eG+L83zNJ6qfzciIpQaC9dMCqKHatGLxX+959mBOa2n4iPzmisWEur+dTtiXhBq8OgsYD/kWPs47g73mASq+dgQQiUzf8R0SCSh2jScNu05i10tk9pFwSkWipXLXOk26TGFjtAxOkUOukIldI/KqIookugFvaI36936sL6s79noipXsHKI5WD+/iwuoBw==</latexit>

e+e�, Q = mZ

<latexit sha1_base64="+k5vcYTn9uU2ra7J/iWfPQhK4do=">AAACOHicbVBNS8NAEN34WetXVfDiJVgEvZREpHoUvXjwUMFqwZYw2Wzs0t1N2J2IJfbPeNVf4D/x5k28+gvctD3Y6oOBx3szzMwLU8ENet67MzM7N7+wWFoqL6+srq1XNjZvTJJpypo0EYluhWCY4Io1kaNgrVQzkKFgt2HvvPBvH5g2PFHX2E9ZR8K94jGngFYKKttt7DKE4HK/rWWuIeKgzOAgqFS9mjeE+5f4Y1IlYzSCDafcjhKaSaaQCjDmzvdS7OSgkVPBBuV2ZlgKtAf37M5SBZKZTj58YODuWSVy40TbUugO1d8TOUhj+jK0nRKwa6a9QvzXexwtmNAiUyyZ1EI5dSHGJ52cqzRDpujowDgTLiZukaIbcc0oir4lQDW3P7q0Cxoo2qzLNj1/Oqu/5Oaw5tdr9auj6unZOMcS2SG7ZJ/45JickgvSIE1CyRN5Ji/k1XlzPpxP52vUOuOMZ7bIBJzvH9EVrMU=</latexit>

✓L(radians)

<latexit sha1_base64="1sexMWvIc3YB9DJMks2F51cAzDI=">AAACNnicbZDLSsNAFIYn9VbjrVV3boJFcFUSkeqy6MZlFXuBNpTJ5LQdOpOEmYm0hr6LW30CX8WNO3HrIzhJs7CtBwZ+vnMO55/fixiVyrY/jMLa+sbmVnHb3Nnd2z8olQ9bMowFgSYJWSg6HpbAaABNRRWDTiQAc49B2xvfpv32EwhJw+BRTSNwOR4GdEAJVhr1S8c9BRO9lzyAjDnP6KxfqthVOytrVTi5qKC8Gv2yYfb8kMQcAkUYlrLr2JFyEywUJQxmZi+WEGEyxkPoahlgDtJNMvsz60wT3xqEQr9AWRn9u5FgLuWUe3pSGxzJ5V4K/+1N5gcWmC/TI4vM40sO1eDaTWgQxQoCMjc4iJmlQivN0PKpAKLYVAtMBNV/tMgIC0yUTtrU6TnLWa2K1kXVqVVr95eV+k2eYxGdoFN0jhx0heroDjVQExH0jF7QK3oz3o1P48v4no8WjHznCC2U8fMLiUKsuA==</latexit>

Resummation

<latexit sha1_base64="2lHwROS04BmYh1gtB/ExRuSCFDQ=">AAACNnicbVDLTsJAFJ36RHyBunPTSExckdYYdEl04xITeSSUkOlwgQkzbTNza8Cm/+JWv8BfcePOuPUTHKALAU8yyck59+aeOX4kuEbH+bDW1jc2t7ZzO/ndvf2Dw0LxqKHDWDGos1CEquVTDYIHUEeOAlqRAip9AU1/dDf1m0+gNA+DR5xE0JF0EPA+ZxSN1C2ceAhjTDyQ0TCpTXDIaZp2CyWn7MxgrxI3IyWSodYtWnmvF7JYQoBMUK3brhNhJ6EKOROQ5r1YQ0TZiA6gbWhAJehOMouf2udG6dn9UJkXoD1T/24kVGo9kb6ZlBSHetmbiv964/mBBa2np0cWNV8uJcT+TSfhQRQjBGwesB8LG0N72qHd4woYiokhlClu/mizIVWUoWk6b9pzl7taJY3LslspVx6uStXbrMccOSVn5IK45JpUyT2pkTph5Jm8kFfyZr1bn9aX9T0fXbOynWOyAOvnF4INrLQ=</latexit>

Pythia
<latexit sha1_base64="/AOr5OUA8+L5bdaKqpkiVPmg3UE=">AAACNnicbVDLTsJAFJ36RHyBunPTSExckdYYdEl0wxITeSRAyHS4wISZtpm5VbDhX9zqF/grbtwZt36CU+hCwJNMcnLOvblnjhcKrtFxPqy19Y3Nre3MTnZ3b//gMJc/qusgUgxqLBCBanpUg+A+1JCjgGaogEpPQMMb3SV+4xGU5oH/gJMQOpIOfN7njKKRurmTNsIY4zbIcBhXQD3xwXTazRWcojODvUrclBRIimo3b2XbvYBFEnxkgmrdcp0QOzFVyJmAabYdaQgpG9EBtAz1qQTdiWfxp/a5UXp2P1Dm+WjP1L8bMZVaT6RnJiXFoV72EvFfbzw/sKD1dHJkUfPkUkLs33Ri7ocRgs/mAfuRsDGwkw7tHlfAUEwMoUxx80ebDamiDE3TWdOeu9zVKqlfFt1SsXR/VSjfpj1myCk5IxfEJdekTCqkSmqEkWfyQl7Jm/VufVpf1vd8dM1Kd47JAqyfX3H2rKs=</latexit>

Herwig
<latexit sha1_base64="QrH+5UfaiVm3f/rDnb55c7xgqR8=">AAACM3icbVDLTsJAFJ3iC+sLdOmmkZjghrRqUHaoGxcmYiKPBBoynQ4wYfrIzK1CGj7FrX6BH2PcGbf+g1PoQsCTTHJyzr25Z44TcibBND+0zMrq2vpGdlPf2t7Z3cvl9xsyiAShdRLwQLQcLClnPq0DA05boaDYczhtOsObxG8+USFZ4D/COKS2h/s+6zGCQUndXL4DdATxfe3qrmhVKmcnk26uYJbMKYxlYqWkgFLUunlN77gBiTzqA+FYyrZlhmDHWAAjnE70TiRpiMkQ92lbUR97VNrxNPvEOFaKa/QCoZ4PxlT9uxFjT8qx56hJD8NALnqJ+K83mh2Y01yZHJnXHG8hIfQu7Zj5YQTUJ7OAvYgbEBhJgYbLBCXAx4pgIpj6o0EGWGACqmZdtWctdrVMGqclq1wqP5wXqtdpj1l0iI5QEVnoAlXRLaqhOiLoGb2gV/SmvWuf2pf2PRvNaOnOAZqD9vMLjj2pfA==</latexit>

OPAL(1993)

<latexit sha1_base64="pZSTePzA4MQubW0VujRygOC1kjk=">AAACJ3icbVDLSgMxFE3qq9ZXq0s3wSK4scyIVJdFNy4r2Ae0Y8lkMm1okhmSjFiGfoRb/QK/xp3o0j8x087Cth4IHM65l3ty/JgzbRznGxbW1jc2t4rbpZ3dvf2DcuWwraNEEdoiEY9U18eaciZpyzDDaTdWFAuf044/vs38zhNVmkXywUxi6gk8lCxkBBsrdVznMT13p4Ny1ak5M6BV4uakCnI0BxVY6gcRSQSVhnCsdc91YuOlWBlGOJ2W+ommMSZjPKQ9SyUWVHvpLO8UnVolQGGk7JMGzdS/GykWWk+EbycFNiO97GXiv97z/MCCFujsyKLmi6WEJrz2UibjxFBJ5gHDhCMToaw0FDBFieETSzBRzP4RkRFWmBhbbcm25y53tUraFzW3XqvfX1YbN3mPRXAMTsAZcMEVaIA70AQtQMAYvIBX8Abf4Qf8hF/z0QLMd47AAuDPL6FepZA=</latexit>

10�1
<latexit sha1_base64="FX2ABLq80O1T8s7vH0h5UqafHDU=">AAACJnicbVDLSgMxFE3qq46vVpdugkVwVWZEqsuiG5cV7APasWQymTY2yQxJRixD/8GtfoFf407EnZ9ipu3Cth4IHM65l3tygoQzbVz3GxbW1jc2t4rbzs7u3v5BqXzY0nGqCG2SmMeqE2BNOZO0aZjhtJMoikXAaTsY3eR++4kqzWJ5b8YJ9QUeSBYxgo2VWp77kLmTfqniVt0p0Crx5qQC5mj0y9DphTFJBZWGcKx113MT42dYGUY4nTi9VNMEkxEe0K6lEguq/Wwad4JOrRKiKFb2SYOm6t+NDAutxyKwkwKboV72cvFf73l2YEELdX5kUQvEUkITXfkZk0lqqCSzgFHKkYlR3hkKmaLE8LElmChm/4jIECtMjG3Wse15y12tktZ51atVa3cXlfr1vMciOAYn4Ax44BLUwS1ogCYg4BG8gFfwBt/hB/yEX7PRApzvHIEFwJ9fKqylWA==</latexit>

100

<latexit sha1_base64="5IIMluGpiyVIpVFdDVvDe9pCjW4=">AAACIXicbVDLSgMxFE3qq46vVpdugkVwVWZEqsuiG5ct2Ae0Q8lkMm1okhmSjFiGfoFb/QK/xp24E3/GTDsLWz0QOJxzL/fkBAln2rjuFyxtbG5t75R3nb39g8OjSvW4q+NUEdohMY9VP8CaciZpxzDDaT9RFIuA014wvcv93iNVmsXywcwS6gs8lixiBBsrtRujSs2tuwugv8QrSA0UaI2q0BmGMUkFlYZwrPXAcxPjZ1gZRjidO8NU0wSTKR7TgaUSC6r9bJF0js6tEqIoVvZJgxbq740MC61nIrCTApuJXvdy8V/vaXlgRQt1fmRVC8RaQhPd+BmTSWqoJMuAUcqRiVFeFwqZosTwmSWYKGb/iMgEK0yMLdWx7XnrXf0l3cu616g32le15m3RYxmcgjNwATxwDZrgHrRABxBAwTN4Aa/wDb7DD/i5HC3BYucErAB+/wB8KaN1</latexit>

6

<latexit sha1_base64="oldeFIRjF2AJu9VuuuRh9IOr6LA=">AAACHXicbVDLTgIxFL2DLxxf4NZNIzFxRWaMQZdENy4xkUcCE9LpdKCh7UzajpEQvsCtfoFf484tf2MHZiHgSZqcnHNv7ukJU8608byFU9rZ3ds/KB+6R8cnp2cVt9rRSaYIbZOEJ6oXYk05k7RtmOG0lyqKRchpN5w85n73lSrNEvlipikNBB5JFjOCjZWeb4eVmlf3lkDbxC9IDQq0hlXHHUQJyQSVhnCsdd/3UhPMsDKMcDp3B5mmKSYTPKJ9SyUWVAezZdI5urJKhOJE2ScNWqp/N2ZYaD0VoZ0U2Iz1ppeL/3pvqwNrWqTzI+taKDYSmvg+mDGZZoZKsgoYZxyZBOV1oYgpSgyfWoKJYvaPiIyxwsTYUl3bnr/Z1Tbp3NT9Rr1Raz4ULZbhAi7hGny4gyY8QQvaQIDCO3zAp/PlfDs/q8GSU2ycwxqcxS+tW6IQ</latexit>

4

<latexit sha1_base64="oz8lyYpamctkRBYr3s1Fcg8Paik=">AAACIXicbVDLSgMxFE3qq9ZXq0s3wSK4KjNFqsuiG5ct2Ae0Q8lkMm1okhmSjFiGfoFb/QK/xp24E3/GTDsL23ogcDjnXu7J8WPOtHGcb1jY2t7Z3Svulw4Oj45PypXTro4SRWiHRDxSfR9rypmkHcMMp/1YUSx8Tnv+9D7ze09UaRbJRzOLqSfwWLKQEWys1K6PylWn5iyANombkyrI0RpVYGkYRCQRVBrCsdYD14mNl2JlGOF0XhommsaYTPGYDiyVWFDtpYukc3RplQCFkbJPGrRQ/26kWGg9E76dFNhM9LqXif96z8sDK1qgsyOrmi/WEprw1kuZjBNDJVkGDBOOTISyulDAFCWGzyzBRDH7R0QmWGFibKkl25673tUm6dZrbqPWaF9Xm3d5j0VwDi7AFXDBDWiCB9ACHUAABS/gFbzBd/gBP+HXcrQA850zsAL48wt1NaNx</latexit>

2

<latexit sha1_base64="XRYa/KXh1FTBQjpIxiDyfL/TzDI=">AAACIXicbVDLSgMxFE3qq46vVpdugkVwVWZUqsuiG5ct2Ae0Q8lkMm1okhmSjFhKv8CtfoFf407ciT9jpp2FbT0QOJxzL/fkBAln2rjuNyxsbG5t7xR3nb39g8OjUvm4reNUEdoiMY9VN8CaciZpyzDDaTdRFIuA004wvs/8zhNVmsXy0UwS6gs8lCxiBBsrNa8GpYpbdedA68TLSQXkaAzK0OmHMUkFlYZwrHXPcxPjT7EyjHA6c/qppgkmYzykPUslFlT703nSGTq3SoiiWNknDZqrfzemWGg9EYGdFNiM9KqXif96z4sDS1qosyPLWiBWEpro1p8ymaSGSrIIGKUcmRhldaGQKUoMn1iCiWL2j4iMsMLE2FId25632tU6aV9WvVq11ryu1O/yHovgFJyBC+CBG1AHD6ABWoAACl7AK3iD7/ADfsKvxWgB5jsnYAnw5xd28qNy</latexit>

3

<latexit sha1_base64="Pi7ZsuXSV68ijUAfPqhJVcxIPqc=">AAACIXicbVDLSgMxFE3qq46vVpdugkVwVWZEqsuiG5ct2Ae0Q8lkMm1okhmSjFiGfoFb/QK/xp24E3/GTDsLWz0QOJxzL/fkBAln2rjuFyxtbG5t75R3nb39g8OjSvW4q+NUEdohMY9VP8CaciZpxzDDaT9RFIuA014wvcv93iNVmsXywcwS6gs8lixiBBsrtd1RpebW3QXQX+IVpAYKtEZV6AzDmKSCSkM41nrguYnxM6wMI5zOnWGqaYLJFI/pwFKJBdV+tkg6R+dWCVEUK/ukQQv190aGhdYzEdhJgc1Er3u5+K/3tDywooU6P7KqBWItoYlu/IzJJDVUkmXAKOXIxCivC4VMUWL4zBJMFLN/RGSCFSbGlurY9rz1rv6S7mXda9Qb7ata87bosQxOwRm4AB64Bk1wD1qgAwig4Bm8gFf4Bt/hB/xcjpZgsXMCVgC/fwBxu6Nv</latexit>

0

<latexit sha1_base64="oz8lyYpamctkRBYr3s1Fcg8Paik=">AAACIXicbVDLSgMxFE3qq9ZXq0s3wSK4KjNFqsuiG5ct2Ae0Q8lkMm1okhmSjFiGfoFb/QK/xp24E3/GTDsL23ogcDjnXu7J8WPOtHGcb1jY2t7Z3Svulw4Oj45PypXTro4SRWiHRDxSfR9rypmkHcMMp/1YUSx8Tnv+9D7ze09UaRbJRzOLqSfwWLKQEWys1K6PylWn5iyANombkyrI0RpVYGkYRCQRVBrCsdYD14mNl2JlGOF0XhommsaYTPGYDiyVWFDtpYukc3RplQCFkbJPGrRQ/26kWGg9E76dFNhM9LqXif96z8sDK1qgsyOrmi/WEprw1kuZjBNDJVkGDBOOTISyulDAFCWGzyzBRDH7R0QmWGFibKkl25673tUm6dZrbqPWaF9Xm3d5j0VwDi7AFXDBDWiCB9ACHUAABS/gFbzBd/gBP+HXcrQA850zsAL48wt1NaNx</latexit>

2

<latexit sha1_base64="oldeFIRjF2AJu9VuuuRh9IOr6LA=">AAACHXicbVDLTgIxFL2DLxxf4NZNIzFxRWaMQZdENy4xkUcCE9LpdKCh7UzajpEQvsCtfoFf484tf2MHZiHgSZqcnHNv7ukJU8608byFU9rZ3ds/KB+6R8cnp2cVt9rRSaYIbZOEJ6oXYk05k7RtmOG0lyqKRchpN5w85n73lSrNEvlipikNBB5JFjOCjZWeb4eVmlf3lkDbxC9IDQq0hlXHHUQJyQSVhnCsdd/3UhPMsDKMcDp3B5mmKSYTPKJ9SyUWVAezZdI5urJKhOJE2ScNWqp/N2ZYaD0VoZ0U2Iz1ppeL/3pvqwNrWqTzI+taKDYSmvg+mDGZZoZKsgoYZxyZBOV1oYgpSgyfWoKJYvaPiIyxwsTYUl3bnr/Z1Tbp3NT9Rr1Raz4ULZbhAi7hGny4gyY8QQvaQIDCO3zAp/PlfDs/q8GSU2ycwxqcxS+tW6IQ</latexit>

4

<latexit sha1_base64="5IIMluGpiyVIpVFdDVvDe9pCjW4=">AAACIXicbVDLSgMxFE3qq46vVpdugkVwVWZEqsuiG5ct2Ae0Q8lkMm1okhmSjFiGfoFb/QK/xp24E3/GTDsLWz0QOJxzL/fkBAln2rjuFyxtbG5t75R3nb39g8OjSvW4q+NUEdohMY9VP8CaciZpxzDDaT9RFIuA014wvcv93iNVmsXywcwS6gs8lixiBBsrtRujSs2tuwugv8QrSA0UaI2q0BmGMUkFlYZwrPXAcxPjZ1gZRjidO8NU0wSTKR7TgaUSC6r9bJF0js6tEqIoVvZJgxbq740MC61nIrCTApuJXvdy8V/vaXlgRQt1fmRVC8RaQhPd+BmTSWqoJMuAUcqRiVFeFwqZosTwmSWYKGb/iMgEK0yMLdWx7XnrXf0l3cu616g32le15m3RYxmcgjNwATxwDZrgHrRABxBAwTN4Aa/wDb7DD/i5HC3BYucErAB+/wB8KaN1</latexit>

6

<latexit sha1_base64="46apvGdOrpmE0tNtDjm/A5UOBB0=">AAACIXicbVDLSgMxFE3qq46vVpdugkVwVWZEqsuiG5ct2Ae0Q8lkMm1okhmSjFiGfoFb/QK/xp24E3/GTDsLWz0QOJxzL/fkBAln2rjuFyxtbG5t75R3nb39g8OjSvW4q+NUEdohMY9VP8CaciZpxzDDaT9RFIuA014wvcv93iNVmsXywcwS6gs8lixiBBsrtb1RpebW3QXQX+IVpAYKtEZV6AzDmKSCSkM41nrguYnxM6wMI5zOnWGqaYLJFI/pwFKJBdV+tkg6R+dWCVEUK/ukQQv190aGhdYzEdhJgc1Er3u5+K/3tDywooU6P7KqBWItoYlu/IzJJDVUkmXAKOXIxCivC4VMUWL4zBJMFLN/RGSCFSbGlurY9rz1rv6S7mXda9Qb7ata87bosQxOwRm4AB64Bk1wD1qgAwig4Bm8gFf4Bt/hB/xcjpZgsXMCVgC/fwBzeKNw</latexit>

1

<latexit sha1_base64="oz8lyYpamctkRBYr3s1Fcg8Paik=">AAACIXicbVDLSgMxFE3qq9ZXq0s3wSK4KjNFqsuiG5ct2Ae0Q8lkMm1okhmSjFiGfoFb/QK/xp24E3/GTDsL23ogcDjnXu7J8WPOtHGcb1jY2t7Z3Svulw4Oj45PypXTro4SRWiHRDxSfR9rypmkHcMMp/1YUSx8Tnv+9D7ze09UaRbJRzOLqSfwWLKQEWys1K6PylWn5iyANombkyrI0RpVYGkYRCQRVBrCsdYD14mNl2JlGOF0XhommsaYTPGYDiyVWFDtpYukc3RplQCFkbJPGrRQ/26kWGg9E76dFNhM9LqXif96z8sDK1qgsyOrmi/WEprw1kuZjBNDJVkGDBOOTISyulDAFCWGzyzBRDH7R0QmWGFibKkl25673tUm6dZrbqPWaF9Xm3d5j0VwDi7AFXDBDWiCB9ACHUAABS/gFbzBd/gBP+HXcrQA850zsAL48wt1NaNx</latexit>

2

<latexit sha1_base64="oldeFIRjF2AJu9VuuuRh9IOr6LA=">AAACHXicbVDLTgIxFL2DLxxf4NZNIzFxRWaMQZdENy4xkUcCE9LpdKCh7UzajpEQvsCtfoFf484tf2MHZiHgSZqcnHNv7ukJU8608byFU9rZ3ds/KB+6R8cnp2cVt9rRSaYIbZOEJ6oXYk05k7RtmOG0lyqKRchpN5w85n73lSrNEvlipikNBB5JFjOCjZWeb4eVmlf3lkDbxC9IDQq0hlXHHUQJyQSVhnCsdd/3UhPMsDKMcDp3B5mmKSYTPKJ9SyUWVAezZdI5urJKhOJE2ScNWqp/N2ZYaD0VoZ0U2Iz1ppeL/3pvqwNrWqTzI+taKDYSmvg+mDGZZoZKsgoYZxyZBOV1oYgpSgyfWoKJYvaPiIyxwsTYUl3bnr/Z1Tbp3NT9Rr1Raz4ULZbhAi7hGny4gyY8QQvaQIDCO3zAp/PlfDs/q8GSU2ycwxqcxS+tW6IQ</latexit>

4

<latexit sha1_base64="Pi7ZsuXSV68ijUAfPqhJVcxIPqc=">AAACIXicbVDLSgMxFE3qq46vVpdugkVwVWZEqsuiG5ct2Ae0Q8lkMm1okhmSjFiGfoFb/QK/xp24E3/GTDsLWz0QOJxzL/fkBAln2rjuFyxtbG5t75R3nb39g8OjSvW4q+NUEdohMY9VP8CaciZpxzDDaT9RFIuA014wvcv93iNVmsXywcwS6gs8lixiBBsrtd1RpebW3QXQX+IVpAYKtEZV6AzDmKSCSkM41nrguYnxM6wMI5zOnWGqaYLJFI/pwFKJBdV+tkg6R+dWCVEUK/ukQQv190aGhdYzEdhJgc1Er3u5+K/3tDywooU6P7KqBWItoYlu/IzJJDVUkmXAKOXIxCivC4VMUWL4zBJMFLN/RGSCFSbGlurY9rz1rv6S7mXda9Qb7ata87bosQxOwRm4AB64Bk1wD1qgAwig4Bm8gFf4Bt/hB/xcjpZgsXMCVgC/fwBxu6Nv</latexit>

0
<latexit sha1_base64="XRYa/KXh1FTBQjpIxiDyfL/TzDI=">AAACIXicbVDLSgMxFE3qq46vVpdugkVwVWZUqsuiG5ct2Ae0Q8lkMm1okhmSjFhKv8CtfoFf407ciT9jpp2FbT0QOJxzL/fkBAln2rjuNyxsbG5t7xR3nb39g8OjUvm4reNUEdoiMY9VN8CaciZpyzDDaTdRFIuA004wvs/8zhNVmsXy0UwS6gs8lCxiBBsrNa8GpYpbdedA68TLSQXkaAzK0OmHMUkFlYZwrHXPcxPjT7EyjHA6c/qppgkmYzykPUslFlT703nSGTq3SoiiWNknDZqrfzemWGg9EYGdFNiM9KqXif96z4sDS1qosyPLWiBWEpro1p8ymaSGSrIIGKUcmRhldaGQKUoMn1iCiWL2j4iMsMLE2FId25632tU6aV9WvVq11ryu1O/yHovgFJyBC+CBG1AHD6ABWoAACl7AK3iD7/ADfsKvxWgB5jsnYAnw5xd28qNy</latexit>

3

<latexit sha1_base64="46apvGdOrpmE0tNtDjm/A5UOBB0=">AAACIXicbVDLSgMxFE3qq46vVpdugkVwVWZEqsuiG5ct2Ae0Q8lkMm1okhmSjFiGfoFb/QK/xp24E3/GTDsLWz0QOJxzL/fkBAln2rjuFyxtbG5t75R3nb39g8OjSvW4q+NUEdohMY9VP8CaciZpxzDDaT9RFIuA014wvcv93iNVmsXywcwS6gs8lixiBBsrtb1RpebW3QXQX+IVpAYKtEZV6AzDmKSCSkM41nrguYnxM6wMI5zOnWGqaYLJFI/pwFKJBdV+tkg6R+dWCVEUK/ukQQv190aGhdYzEdhJgc1Er3u5+K/3tDywooU6P7KqBWItoYlu/IzJJDVUkmXAKOXIxCivC4VMUWL4zBJMFLN/RGSCFSbGlurY9rz1rv6S7mXda9Qb7ata87bosQxOwRm4AB64Bk1wD1qgAwig4Bm8gFf4Bt/hB/xcjpZgsXMCVgC/fwBzeKNw</latexit>

1

<latexit sha1_base64="oz8lyYpamctkRBYr3s1Fcg8Paik=">AAACIXicbVDLSgMxFE3qq9ZXq0s3wSK4KjNFqsuiG5ct2Ae0Q8lkMm1okhmSjFiGfoFb/QK/xp24E3/GTDsL23ogcDjnXu7J8WPOtHGcb1jY2t7Z3Svulw4Oj45PypXTro4SRWiHRDxSfR9rypmkHcMMp/1YUSx8Tnv+9D7ze09UaRbJRzOLqSfwWLKQEWys1K6PylWn5iyANombkyrI0RpVYGkYRCQRVBrCsdYD14mNl2JlGOF0XhommsaYTPGYDiyVWFDtpYukc3RplQCFkbJPGrRQ/26kWGg9E76dFNhM9LqXif96z8sDK1qgsyOrmi/WEprw1kuZjBNDJVkGDBOOTISyulDAFCWGzyzBRDH7R0QmWGFibKkl25673tUm6dZrbqPWaF9Xm3d5j0VwDi7AFXDBDWiCB9ACHUAABS/gFbzBd/gBP+HXcrQA850zsAL48wt1NaNx</latexit>

2

<latexit sha1_base64="Pi7ZsuXSV68ijUAfPqhJVcxIPqc=">AAACIXicbVDLSgMxFE3qq46vVpdugkVwVWZEqsuiG5ct2Ae0Q8lkMm1okhmSjFiGfoFb/QK/xp24E3/GTDsLWz0QOJxzL/fkBAln2rjuFyxtbG5t75R3nb39g8OjSvW4q+NUEdohMY9VP8CaciZpxzDDaT9RFIuA014wvcv93iNVmsXywcwS6gs8lixiBBsrtd1RpebW3QXQX+IVpAYKtEZV6AzDmKSCSkM41nrguYnxM6wMI5zOnWGqaYLJFI/pwFKJBdV+tkg6R+dWCVEUK/ukQQv190aGhdYzEdhJgc1Er3u5+K/3tDywooU6P7KqBWItoYlu/IzJJDVUkmXAKOXIxCivC4VMUWL4zBJMFLN/RGSCFSbGlurY9rz1rv6S7mXda9Qb7ata87bosQxOwRm4AB64Bk1wD1qgAwig4Bm8gFf4Bt/hB/xcjpZgsXMCVgC/fwBxu6Nv</latexit>

0

<latexit sha1_base64="Pi7ZsuXSV68ijUAfPqhJVcxIPqc=">AAACIXicbVDLSgMxFE3qq46vVpdugkVwVWZEqsuiG5ct2Ae0Q8lkMm1okhmSjFiGfoFb/QK/xp24E3/GTDsLWz0QOJxzL/fkBAln2rjuFyxtbG5t75R3nb39g8OjSvW4q+NUEdohMY9VP8CaciZpxzDDaT9RFIuA014wvcv93iNVmsXywcwS6gs8lixiBBsrtd1RpebW3QXQX+IVpAYKtEZV6AzDmKSCSkM41nrguYnxM6wMI5zOnWGqaYLJFI/pwFKJBdV+tkg6R+dWCVEUK/ukQQv190aGhdYzEdhJgc1Er3u5+K/3tDywooU6P7KqBWItoYlu/IzJJDVUkmXAKOXIxCivC4VMUWL4zBJMFLN/RGSCFSbGlurY9rz1rv6S7mXda9Qb7ata87bosQxOwRm4AB64Bk1wD1qgAwig4Bm8gFf4Bt/hB/xcjpZgsXMCVgC/fwBxu6Nv</latexit>

0

<latexit sha1_base64="6DVc8fw2NqlTDUvGaBDGl1UUi4c="></latexit>

2N
1

�

d�[N ]

d✓L

• In collinear region: 


• Ratios of energy correlators give access to 


• NP correction 
changes linear 
scaling behavior!

αs

Ratio of pENC/EEC 

15

<latexit sha1_base64="+k5vcYTn9uU2ra7J/iWfPQhK4do=">AAACOHicbVBNS8NAEN34WetXVfDiJVgEvZREpHoUvXjwUMFqwZYw2Wzs0t1N2J2IJfbPeNVf4D/x5k28+gvctD3Y6oOBx3szzMwLU8ENet67MzM7N7+wWFoqL6+srq1XNjZvTJJpypo0EYluhWCY4Io1kaNgrVQzkKFgt2HvvPBvH5g2PFHX2E9ZR8K94jGngFYKKttt7DKE4HK/rWWuIeKgzOAgqFS9mjeE+5f4Y1IlYzSCDafcjhKaSaaQCjDmzvdS7OSgkVPBBuV2ZlgKtAf37M5SBZKZTj58YODuWSVy40TbUugO1d8TOUhj+jK0nRKwa6a9QvzXexwtmNAiUyyZ1EI5dSHGJ52cqzRDpujowDgTLiZukaIbcc0oir4lQDW3P7q0Cxoo2qzLNj1/Oqu/5Oaw5tdr9auj6unZOMcS2SG7ZJ/45JickgvSIE1CyRN5Ji/k1XlzPpxP52vUOuOMZ7bIBJzvH9EVrMU=</latexit>

✓L(radians)

<latexit sha1_base64="AQiCGc8xyniiNYTX1M1VP7Rou3A=">AAACRXicbVDLSgNBEJyN7/iMHr0MBiGihF2R6DHoxUPwhYlCEsLspJMMzuwuM72SsOQD/Bqv+gV+gx/hTbzq5HEw0YKBmqpuurv8SAqDrvvupGZm5+YXFpfSyyura+sbmc2KCWPNocxDGep7nxmQIoAyCpRwH2lgypdw5z+cDfy7R9BGhMEt9iKoK9YOREtwhlZqbGRrCF1Mbg7oRanU3x/9SpeWXSpos9xNw92zVW7eHYL+Jd6YZMkYV42Mk641Qx4rCJBLZkzVcyOsJ0yj4BL66VpsIGL8gbWhamnAFJh6MrymT3et0qStUNsXIB2qvzsSpozpKd9WKoYdM+0NxH+97mjAhNY0gyGTmq+mNsTWST0RQRQjBHy0YCuWFEM6iJQ2hQaOsmcJ41rYGynvMM042uDTNj1vOqu/pHKY9wr5wvVRtng6znGRbJMdkiMeOSZFck6uSJlw8kSeyQt5dd6cD+fT+RqVppxxzxaZgPP9A3posOI=</latexit>

R, NLL + LO+ ⌦(R0)
<latexit sha1_base64="4fAmQscge4yHNEi9tQL3y/MwjCA=">AAACOXicbVDLSgMxFM34rOOr1YULN8EiCEqZEakui25cFK1iH9CWkknTNjTzILkjLcN8jVv9Ar/EpTtx6w+YaWdhWw8ETs65l3vvcQLBFVjWh7G0vLK6tp7ZMDe3tnd2s7m9mvJDSVmV+sKXDYcoJrjHqsBBsEYgGXEdwerO8Cbx689MKu57TzAOWNslfY/3OCWgpU72oAVsBNHjGb4rl+PT6a98H3eyeatgTYAXiZ2SPEpR6eQMs9X1aegyD6ggSjVtK4B2RCRwKlhstkLFAkKHpM+amnrEZaodTS6I8bFWurjnS/08wBP1b0dEXKXGrqMrXQIDNe8l4r/eaDpgRuuqZMis5rhzG0Lvqh1xLwiBeXS6YC8UGHycxIi7XDIKYqwJoZLrGzEdEEko6LBNnZ49n9UiqZ0X7GKh+HCRL12nOWbQITpCJ8hGl6iEblEFVRFFMXpBr+jNeDc+jS/je1q6ZKQ9+2gGxs8v7N2syA==</latexit>

R, NLL + LO

<latexit sha1_base64="yFhyUljRNhJ7ZqLpUCsUYiQb/U4="></latexit>

2N
d�[N ]

d✓L
/22

d�[2]

d✓L

<latexit sha1_base64="lbprY8afGVz7hgOuv/z4CXlrknA=">AAACLnicbVDLSgMxFM34rPXV6tJNsAiCtcyIVDdC0Y3LFuwD+yKT3rahycyQZMQy9D/c6hf4NYILcetnmGlnYVsPBA7n3Ms9OW7AmdK2/WmtrK6tb2ymttLbO7t7+5nsQU35oaRQpT73ZcMlCjjzoKqZ5tAIJBDhcqi7o7vYrz+BVMz3HvQ4gLYgA4/1GSXaSB3onEHnPN/KV25E97GbydkFewq8TJyE5FCCcjdrpVs9n4YCPE05Uarp2IFuR0RqRjlM0q1QQUDoiAygaahHBKh2NI09wSdG6eG+L83zNJ6qfzciIpQaC9dMCqKHatGLxX+959mBOa2n4iPzmisWEur+dTtiXhBq8OgsYD/kWPs47g73mASq+dgQQiUzf8R0SCSh2jScNu05i10tk9pFwSkWipXLXOk26TGFjtAxOkUOukIldI/KqIookugFvaI36936sL6s79noipXsHKI5WD+/iwuoBw==</latexit>

e+e�, Q = mZ

<latexit sha1_base64="2lHwROS04BmYh1gtB/ExRuSCFDQ=">AAACNnicbVDLTsJAFJ36RHyBunPTSExckdYYdEl04xITeSSUkOlwgQkzbTNza8Cm/+JWv8BfcePOuPUTHKALAU8yyck59+aeOX4kuEbH+bDW1jc2t7ZzO/ndvf2Dw0LxqKHDWDGos1CEquVTDYIHUEeOAlqRAip9AU1/dDf1m0+gNA+DR5xE0JF0EPA+ZxSN1C2ceAhjTDyQ0TCpTXDIaZp2CyWn7MxgrxI3IyWSodYtWnmvF7JYQoBMUK3brhNhJ6EKOROQ5r1YQ0TZiA6gbWhAJehOMouf2udG6dn9UJkXoD1T/24kVGo9kb6ZlBSHetmbiv964/mBBa2np0cWNV8uJcT+TSfhQRQjBGwesB8LG0N72qHd4woYiokhlClu/mizIVWUoWk6b9pzl7taJY3LslspVx6uStXbrMccOSVn5IK45JpUyT2pkTph5Jm8kFfyZr1bn9aX9T0fXbOynWOyAOvnF4INrLQ=</latexit>

Pythia
<latexit sha1_base64="/AOr5OUA8+L5bdaKqpkiVPmg3UE=">AAACNnicbVDLTsJAFJ36RHyBunPTSExckdYYdEl0wxITeSRAyHS4wISZtpm5VbDhX9zqF/grbtwZt36CU+hCwJNMcnLOvblnjhcKrtFxPqy19Y3Nre3MTnZ3b//gMJc/qusgUgxqLBCBanpUg+A+1JCjgGaogEpPQMMb3SV+4xGU5oH/gJMQOpIOfN7njKKRurmTNsIY4zbIcBhXQD3xwXTazRWcojODvUrclBRIimo3b2XbvYBFEnxkgmrdcp0QOzFVyJmAabYdaQgpG9EBtAz1qQTdiWfxp/a5UXp2P1Dm+WjP1L8bMZVaT6RnJiXFoV72EvFfbzw/sKD1dHJkUfPkUkLs33Ri7ocRgs/mAfuRsDGwkw7tHlfAUEwMoUxx80ebDamiDE3TWdOeu9zVKqlfFt1SsXR/VSjfpj1myCk5IxfEJdekTCqkSmqEkWfyQl7Jm/VufVpf1vd8dM1Kd47JAqyfX3H2rKs=</latexit>

Herwig

<latexit sha1_base64="Id9MDNRsu1f6HYBuUOAY1m372hU=">AAACI3icbVC7TsMwFLXLq4RXCyOLRYXEFCWoKowVLIxF0IfURpXjOK1VO4lsB1FF/QRW+AK+hg2xMPAvOG0G2nIkS0fn3Kt7fPyEM6Ud5xuWNja3tnfKu9be/sHhUaV63FFxKgltk5jHsudjRTmLaFszzWkvkRQLn9OuP7nN/e4TlYrF0aOeJtQTeBSxkBGsjfTg2vVhpebYzhxonbgFqYECrWEVWoMgJqmgkSYcK9V3nUR7GZaaEU5n1iBVNMFkgke0b2iEBVVeNs86Q+dGCVAYS/Mijebq340MC6WmwjeTAuuxWvVy8V/veXFgSQtUfmRZ88VKQh1eexmLklTTiCwChilHOkZ5YShgkhLNp4ZgIpn5IyJjLDHRplbLtOeudrVOOpe227Ab9/Va86bosQxOwRm4AC64Ak1wB1qgDQgYgRfwCt7gO/yAn/BrMVqCxc4JWAL8+QVoraPm</latexit>

1.4

<latexit sha1_base64="ANrgXaCxhHkRORiFc0wY5RTZvR0=">AAACI3icbVC7TsMwFLXLq4RXCyOLRYXEFCUVKowVLIxF0IfURpXjOK1VO4lsB1FF/QRW+AK+hg2xMPAvOG0G2nIkS0fn3Kt7fPyEM6Ud5xuWNja3tnfKu9be/sHhUaV63FFxKgltk5jHsudjRTmLaFszzWkvkRQLn9OuP7nN/e4TlYrF0aOeJtQTeBSxkBGsjfTg2vVhpebYzhxonbgFqYECrWEVWoMgJqmgkSYcK9V3nUR7GZaaEU5n1iBVNMFkgke0b2iEBVVeNs86Q+dGCVAYS/Mijebq340MC6WmwjeTAuuxWvVy8V/veXFgSQtUfmRZ88VKQh1eexmLklTTiCwChilHOkZ5YShgkhLNp4ZgIpn5IyJjLDHRplbLtOeudrVOOnXbbdiN+8ta86bosQxOwRm4AC64Ak1wB1qgDQgYgRfwCt7gO/yAn/BrMVqCxc4JWAL8+QVlM6Pk</latexit>

1.2

<latexit sha1_base64="sLKaL536+CtlCpsMMiyOHP4OC2U=">AAACI3icbVDLSgMxFE3qq46vVpdugkVwNcyIVJdFNy4r2ge0Q8lkMm1okhmSjFhKP8GtfoFf407cuPBfzLSzsNUDgcM593JPTphypo3nfcHS2vrG5lZ529nZ3ds/qFQP2zrJFKEtkvBEdUOsKWeStgwznHZTRbEIOe2E45vc7zxSpVkiH8wkpYHAQ8liRrCx0r3veoNKzXO9OdBf4hekBgo0B1Xo9KOEZIJKQzjWuud7qQmmWBlGOJ05/UzTFJMxHtKepRILqoPpPOsMnVolQnGi7JMGzdXfG1MstJ6I0E4KbEZ61cvFf72nxYElLdL5kWUtFCsJTXwVTJlMM0MlWQSMM45MgvLCUMQUJYZPLMFEMftHREZYYWJsrY5tz1/t6i9pn7t+3a3fXdQa10WPZXAMTsAZ8MElaIBb0AQtQMAQPIMX8Arf4Dv8gJ+L0RIsdo7AEuD3D2G5o+I=</latexit>

1.0
<latexit sha1_base64="1XvTskxoKHj+06ll3JKZC/Xg4uw=">AAACI3icbVC7TsMwFHXKq4RXCyOLRYXEFCUItYwVLIxF0IfURpXjOK1V24lsB1FF/QRW+AK+hg2xMPAvOG0G2nIkS0fn3Kt7fIKEUaVd99sqbWxube+Ud+29/YPDo0r1uKPiVGLSxjGLZS9AijAqSFtTzUgvkQTxgJFuMLnN/e4TkYrG4lFPE+JzNBI0ohhpIz14TmNYqbmOOwdcJ15BaqBAa1i17EEY45QToTFDSvU9N9F+hqSmmJGZPUgVSRCeoBHpGyoQJ8rP5lln8NwoIYxiaZ7QcK7+3cgQV2rKAzPJkR6rVS8X//WeFweWtFDlR5a1gK8k1NG1n1GRpJoIvAgYpQzqGOaFwZBKgjWbGoKwpOaPEI+RRFibWm3Tnrfa1TrpXDpe3anfX9WaN0WPZXAKzsAF8EADNMEdaIE2wGAEXsAreLPerQ/r0/pajJasYucELMH6+QVt5KPp</latexit>

1.7

<latexit sha1_base64="caM/6OPKyZy4bY9x9LpA4lLVWMU=">AAACI3icbVC7TsMwFLXLq4RXCyNLRIXEFCWACmMFC2MR9CG1UeU4TmvVdiLbQVRRP4EVvoCvYUMsDPwLTpuBthzJ0tE59+oenyBhVGnX/YaltfWNza3ytrWzu7d/UKketlWcSkxaOGax7AZIEUYFaWmqGekmkiAeMNIJxre533kiUtFYPOpJQnyOhoJGFCNtpAfPuRhUaq7jzmCvEq8gNVCgOahCqx/GOOVEaMyQUj3PTbSfIakpZmRq9VNFEoTHaEh6hgrEifKzWdapfWqU0I5iaZ7Q9kz9u5EhrtSEB2aSIz1Sy14u/us9zw8saKHKjyxqAV9KqKNrP6MiSTUReB4wSpmtYzsvzA6pJFiziSEIS2r+aOMRkghrU6tl2vOWu1ol7XPHqzv1+8ta46bosQyOwQk4Ax64Ag1wB5qgBTAYghfwCt7gO/yAn/BrPlqCxc4RWAD8+QVm8KPl</latexit>

1.3

<latexit sha1_base64="5ixem1fWrjnuE0G+O43JmO/84nQ=">AAACI3icbVC7TsMwFLXLq4RXCyNLRIXEFCUIFdgqWBiLoA+pjSrHcVqrthPZDqKK+gms8AV8DRtiYeBfcNoMtOVIlo7OuVf3+AQJo0q77jcsra1vbG6Vt62d3b39g0r1sK3iVGLSwjGLZTdAijAqSEtTzUg3kQTxgJFOML7N/c4TkYrG4lFPEuJzNBQ0ohhpIz24zvWgUnMddwZ7lXgFqYECzUEVWv0wxiknQmOGlOp5bqL9DElNMSNTq58qkiA8RkPSM1QgTpSfzbJO7VOjhHYUS/OEtmfq340McaUmPDCTHOmRWvZy8V/veX5gQQtVfmRRC/hSQh1d+RkVSaqJwPOAUcpsHdt5YXZIJcGaTQxBWFLzRxuPkERYm1ot05633NUqaZ87Xt2p31/UGjdFj2VwDE7AGfDAJWiAO9AELYDBELyAV/AG3+EH/IRf89ESLHaOwALgzy9vn6Pq</latexit>

0.9

<latexit sha1_base64="YrpkG+evbWWNr4dVFp0P2jD6X+c=">AAACI3icbVC7TsMwFHXKq4RXCyOLRYXEFCUIlY4VLIxF0IfURpXjOK1V24lsB1FF/QRW+AK+hg2xMPAvOG0G2nIkS0fn3Kt7fIKEUaVd99sqbWxube+Ud+29/YPDo0r1uKPiVGLSxjGLZS9AijAqSFtTzUgvkQTxgJFuMLnN/e4TkYrG4lFPE+JzNBI0ohhpIz14TmNYqbmOOwdcJ15BaqBAa1i17EEY45QToTFDSvU9N9F+hqSmmJGZPUgVSRCeoBHpGyoQJ8rP5lln8NwoIYxiaZ7QcK7+3cgQV2rKAzPJkR6rVS8X//WeFweWtFDlR5a1gK8k1FHDz6hIUk0EXgSMUgZ1DPPCYEglwZpNDUFYUvNHiMdIIqxNrbZpz1vtap10Lh2v7tTvr2rNm6LHMjgFZ+ACeOAaNMEdaIE2wGAEXsAreLPerQ/r0/pajJasYucELMH6+QVvoaPq</latexit>

1.8

<latexit sha1_base64="bvcXl3n0Pqz66IFmtWIPhg8Bfdo=">AAACI3icbVC7TsMwFHXKq4RXCyOLRYXEFCUIlY4VLIxF0IfURpXjOK1V24lsB1FF/QRW+AK+hg2xMPAvOG0G2nIkS0fn3Kt7fIKEUaVd99sqbWxube+Ud+29/YPDo0r1uKPiVGLSxjGLZS9AijAqSFtTzUgvkQTxgJFuMLnN/e4TkYrG4lFPE+JzNBI0ohhpIz24TmNYqbmOOwdcJ15BaqBAa1i17EEY45QToTFDSvU9N9F+hqSmmJGZPUgVSRCeoBHpGyoQJ8rP5lln8NwoIYxiaZ7QcK7+3cgQV2rKAzPJkR6rVS8X//WeFweWtFDlR5a1gK8k1FHDz6hIUk0EXgSMUgZ1DPPCYEglwZpNDUFYUvNHiMdIIqxNrbZpz1vtap10Lh2v7tTvr2rNm6LHMjgFZ+ACeOAaNMEdaIE2wGAEXsAreLPerQ/r0/pajJasYucELMH6+QVt4qPp</latexit>

0.8
<latexit sha1_base64="cupTaqvMMBWjW6iyQGmibupHGEU=">AAACI3icbVC7TsMwFLXLq4RXCyNLRIXEFCWACmMFC2MR9CG1UeU4TmvVdiLbQVRRP4EVvoCvYUMsDPwLTpuBthzJ0tE59+oenyBhVGnX/YaltfWNza3ytrWzu7d/UKketlWcSkxaOGax7AZIEUYFaWmqGekmkiAeMNIJxre533kiUtFYPOpJQnyOhoJGFCNtpAfXuRhUaq7jzmCvEq8gNVCgOahCqx/GOOVEaMyQUj3PTbSfIakpZmRq9VNFEoTHaEh6hgrEifKzWdapfWqU0I5iaZ7Q9kz9u5EhrtSEB2aSIz1Sy14u/us9zw8saKHKjyxqAV9KqKNrP6MiSTUReB4wSpmtYzsvzA6pJFiziSEIS2r+aOMRkghrU6tl2vOWu1ol7XPHqzv1+8ta46bosQyOwQk4Ax64Ag1wB5qgBTAYghfwCt7gO/yAn/BrPlqCxc4RWAD8+QVlMaPk</latexit>

0.3

<latexit sha1_base64="caM/6OPKyZy4bY9x9LpA4lLVWMU=">AAACI3icbVC7TsMwFLXLq4RXCyNLRIXEFCWACmMFC2MR9CG1UeU4TmvVdiLbQVRRP4EVvoCvYUMsDPwLTpuBthzJ0tE59+oenyBhVGnX/YaltfWNza3ytrWzu7d/UKketlWcSkxaOGax7AZIEUYFaWmqGekmkiAeMNIJxre533kiUtFYPOpJQnyOhoJGFCNtpAfPuRhUaq7jzmCvEq8gNVCgOahCqx/GOOVEaMyQUj3PTbSfIakpZmRq9VNFEoTHaEh6hgrEifKzWdapfWqU0I5iaZ7Q9kz9u5EhrtSEB2aSIz1Sy14u/us9zw8saKHKjyxqAV9KqKNrP6MiSTUReB4wSpmtYzsvzA6pJFiziSEIS2r+aOMRkghrU6tl2vOWu1ol7XPHqzv1+8ta46bosQyOwQk4Ax64Ag1wB5qgBTAYghfwCt7gO/yAn/BrPlqCxc4RWAD8+QVm8KPl</latexit>

1.3

<latexit sha1_base64="WB4z/DXD1Uax7OQVo5NtQ0la5is=">AAACI3icbVC7TsMwFLXLq4RXCyOLRYXEFCUVKowVLIxF0IfURpXjOK1VO4lsB1FF/QRW+AK+hg2xMPAvOG0G2nIkS0fn3Kt7fPyEM6Ud5xuWNja3tnfKu9be/sHhUaV63FFxKgltk5jHsudjRTmLaFszzWkvkRQLn9OuP7nN/e4TlYrF0aOeJtQTeBSxkBGsjfTg2PVhpebYzhxonbgFqYECrWEVWoMgJqmgkSYcK9V3nUR7GZaaEU5n1iBVNMFkgke0b2iEBVVeNs86Q+dGCVAYS/Mijebq340MC6WmwjeTAuuxWvVy8V/veXFgSQtUfmRZ88VKQh1eexmLklTTiCwChilHOkZ5YShgkhLNp4ZgIpn5IyJjLDHRplbLtOeudrVOOnXbbdiN+8ta86bosQxOwRm4AC64Ak1wB1qgDQgYgRfwCt7gO/yAn/BrMVqCxc4JWAL8+QVjdKPj</latexit>

0.2
<latexit sha1_base64="+EkKRWbT3B7s9tDnrPZuCkz9ZZw=">AAACI3icbVC7TsMwFLXLq4RXCyOLRYXEFCWoKowVLIxF0IfURpXjOK1VO4lsB1FF/QRW+AK+hg2xMPAvOG0G2nIkS0fn3Kt7fPyEM6Ud5xuWNja3tnfKu9be/sHhUaV63FFxKgltk5jHsudjRTmLaFszzWkvkRQLn9OuP7nN/e4TlYrF0aOeJtQTeBSxkBGsjfTg2PVhpebYzhxonbgFqYECrWEVWoMgJqmgkSYcK9V3nUR7GZaaEU5n1iBVNMFkgke0b2iEBVVeNs86Q+dGCVAYS/Mijebq340MC6WmwjeTAuuxWvVy8V/veXFgSQtUfmRZ88VKQh1eexmLklTTiCwChilHOkZ5YShgkhLNp4ZgIpn5IyJjLDHRplbLtOeudrVOOpe227Ab9/Va86bosQxOwRm4AC64Ak1wB1qgDQgYgRfwCt7gO/yAn/BrMVqCxc4JWAL8+QVm7qPl</latexit>

0.4
<latexit sha1_base64="Ih8At/2tLqvnMO9ZPrViqjY0ESk=">AAACI3icbVC7TsMwFLXLq4RXCyNLRIXEFCUICmMFC2MR9CG1UeU4TmvVdiLbQVRRP4EVvoCvYUMsDPwLTpuBthzJ0tE59+oenyBhVGnX/YaltfWNza3ytrWzu7d/UKketlWcSkxaOGax7AZIEUYFaWmqGekmkiAeMNIJxre533kiUtFYPOpJQnyOhoJGFCNtpAfXuRxUaq7jzmCvEq8gNVCgOahCqx/GOOVEaMyQUj3PTbSfIakpZmRq9VNFEoTHaEh6hgrEifKzWdapfWqU0I5iaZ7Q9kz9u5EhrtSEB2aSIz1Sy14u/us9zw8saKHKjyxqAV9KqKNrP6MiSTUReB4wSpmtYzsvzA6pJFiziSEIS2r+aOMRkghrU6tl2vOWu1ol7XPHqzv1+4ta46bosQyOwQk4Ax64Ag1wB5qgBTAYghfwCt7gO/yAn/BrPlqCxc4RWAD8+QVoq6Pm</latexit>

0.5
<latexit sha1_base64="Be8q+qJK2SFymdfP2SwHktnY1dg=">AAACI3icbVDLSgMxFE3qq46vVpdugkVwNcyIVJdFNy4r2ge0Q8lkMm1okhmSjFhKP8GtfoFf407cuPBfzLSzsNUDgcM593JPTphypo3nfcHS2vrG5lZ529nZ3ds/qFQP2zrJFKEtkvBEdUOsKWeStgwznHZTRbEIOe2E45vc7zxSpVkiH8wkpYHAQ8liRrCx0r3n1geVmud6c6C/xC9IDRRoDqrQ6UcJyQSVhnCsdc/3UhNMsTKMcDpz+pmmKSZjPKQ9SyUWVAfTedYZOrVKhOJE2ScNmqu/N6ZYaD0RoZ0U2Iz0qpeL/3pPiwNLWqTzI8taKFYSmvgqmDKZZoZKsggYZxyZBOWFoYgpSgyfWIKJYvaPiIywwsTYWh3bnr/a1V/SPnf9ulu/u6g1rosey+AYnIAz4INL0AC3oAlagIAheAYv4BW+wXf4AT8XoyVY7ByBJcDvH2poo+c=</latexit>

0.6
<latexit sha1_base64="mOz1ZCw/SjJCMuZrT/0w2iM5gDQ=">AAACI3icbVC7TsMwFHXKq4RXCyOLRYXEFCUItYwVLIxF0IfURpXjOK1V24lsB1FF/QRW+AK+hg2xMPAvOG0G2nIkS0fn3Kt7fIKEUaVd99sqbWxube+Ud+29/YPDo0r1uKPiVGLSxjGLZS9AijAqSFtTzUgvkQTxgJFuMLnN/e4TkYrG4lFPE+JzNBI0ohhpIz24TmNYqbmOOwdcJ15BaqBAa1i17EEY45QToTFDSvU9N9F+hqSmmJGZPUgVSRCeoBHpGyoQJ8rP5lln8NwoIYxiaZ7QcK7+3cgQV2rKAzPJkR6rVS8X//WeFweWtFDlR5a1gK8k1NG1n1GRpJoIvAgYpQzqGOaFwZBKgjWbGoKwpOaPEI+RRFibWm3Tnrfa1TrpXDpe3anfX9WaN0WPZXAKzsAF8EADNMEdaIE2wGAEXsAreLPerQ/r0/pajJasYucELMH6+QVsJaPo</latexit>

0.7
<latexit sha1_base64="bvcXl3n0Pqz66IFmtWIPhg8Bfdo=">AAACI3icbVC7TsMwFHXKq4RXCyOLRYXEFCUIlY4VLIxF0IfURpXjOK1V24lsB1FF/QRW+AK+hg2xMPAvOG0G2nIkS0fn3Kt7fIKEUaVd99sqbWxube+Ud+29/YPDo0r1uKPiVGLSxjGLZS9AijAqSFtTzUgvkQTxgJFuMLnN/e4TkYrG4lFPE+JzNBI0ohhpIz24TmNYqbmOOwdcJ15BaqBAa1i17EEY45QToTFDSvU9N9F+hqSmmJGZPUgVSRCeoBHpGyoQJ8rP5lln8NwoIYxiaZ7QcK7+3cgQV2rKAzPJkR6rVS8X//WeFweWtFDlR5a1gK8k1FHDz6hIUk0EXgSMUgZ1DPPCYEglwZpNDUFYUvNHiMdIIqxNrbZpz1vtap10Lh2v7tTvr2rNm6LHMjgFZ+ACeOAaNMEdaIE2wGAEXsAreLPerQ/r0/pajJasYucELMH6+QVt4qPp</latexit>

0.8
<latexit sha1_base64="5ixem1fWrjnuE0G+O43JmO/84nQ=">AAACI3icbVC7TsMwFLXLq4RXCyNLRIXEFCUIFdgqWBiLoA+pjSrHcVqrthPZDqKK+gms8AV8DRtiYeBfcNoMtOVIlo7OuVf3+AQJo0q77jcsra1vbG6Vt62d3b39g0r1sK3iVGLSwjGLZTdAijAqSEtTzUg3kQTxgJFOML7N/c4TkYrG4lFPEuJzNBQ0ohhpIz24zvWgUnMddwZ7lXgFqYECzUEVWv0wxiknQmOGlOp5bqL9DElNMSNTq58qkiA8RkPSM1QgTpSfzbJO7VOjhHYUS/OEtmfq340McaUmPDCTHOmRWvZy8V/veX5gQQtVfmRRC/hSQh1d+RkVSaqJwPOAUcpsHdt5YXZIJcGaTQxBWFLzRxuPkERYm1ot05633NUqaZ87Xt2p31/UGjdFj2VwDE7AGfDAJWiAO9AELYDBELyAV/AG3+EH/IRf89ESLHaOwALgzy9vn6Pq</latexit>

0.9
<latexit sha1_base64="sLKaL536+CtlCpsMMiyOHP4OC2U=">AAACI3icbVDLSgMxFE3qq46vVpdugkVwNcyIVJdFNy4r2ge0Q8lkMm1okhmSjFhKP8GtfoFf407cuPBfzLSzsNUDgcM593JPTphypo3nfcHS2vrG5lZ529nZ3ds/qFQP2zrJFKEtkvBEdUOsKWeStgwznHZTRbEIOe2E45vc7zxSpVkiH8wkpYHAQ8liRrCx0r3veoNKzXO9OdBf4hekBgo0B1Xo9KOEZIJKQzjWuud7qQmmWBlGOJ05/UzTFJMxHtKepRILqoPpPOsMnVolQnGi7JMGzdXfG1MstJ6I0E4KbEZ61cvFf72nxYElLdL5kWUtFCsJTXwVTJlMM0MlWQSMM45MgvLCUMQUJYZPLMFEMftHREZYYWJsrY5tz1/t6i9pn7t+3a3fXdQa10WPZXAMTsAZ8MElaIBb0AQtQMAQPIMX8Arf4Dv8gJ+L0RIsdo7AEuD3D2G5o+I=</latexit>

1.0

<latexit sha1_base64="+k5vcYTn9uU2ra7J/iWfPQhK4do=">AAACOHicbVBNS8NAEN34WetXVfDiJVgEvZREpHoUvXjwUMFqwZYw2Wzs0t1N2J2IJfbPeNVf4D/x5k28+gvctD3Y6oOBx3szzMwLU8ENet67MzM7N7+wWFoqL6+srq1XNjZvTJJpypo0EYluhWCY4Io1kaNgrVQzkKFgt2HvvPBvH5g2PFHX2E9ZR8K94jGngFYKKttt7DKE4HK/rWWuIeKgzOAgqFS9mjeE+5f4Y1IlYzSCDafcjhKaSaaQCjDmzvdS7OSgkVPBBuV2ZlgKtAf37M5SBZKZTj58YODuWSVy40TbUugO1d8TOUhj+jK0nRKwa6a9QvzXexwtmNAiUyyZ1EI5dSHGJ52cqzRDpujowDgTLiZukaIbcc0oir4lQDW3P7q0Cxoo2qzLNj1/Oqu/5Oaw5tdr9auj6unZOMcS2SG7ZJ/45JickgvSIE1CyRN5Ji/k1XlzPpxP52vUOuOMZ7bIBJzvH9EVrMU=</latexit>

✓L(radians)

<latexit sha1_base64="AQiCGc8xyniiNYTX1M1VP7Rou3A=">AAACRXicbVDLSgNBEJyN7/iMHr0MBiGihF2R6DHoxUPwhYlCEsLspJMMzuwuM72SsOQD/Bqv+gV+gx/hTbzq5HEw0YKBmqpuurv8SAqDrvvupGZm5+YXFpfSyyura+sbmc2KCWPNocxDGep7nxmQIoAyCpRwH2lgypdw5z+cDfy7R9BGhMEt9iKoK9YOREtwhlZqbGRrCF1Mbg7oRanU3x/9SpeWXSpos9xNw92zVW7eHYL+Jd6YZMkYV42Mk641Qx4rCJBLZkzVcyOsJ0yj4BL66VpsIGL8gbWhamnAFJh6MrymT3et0qStUNsXIB2qvzsSpozpKd9WKoYdM+0NxH+97mjAhNY0gyGTmq+mNsTWST0RQRQjBHy0YCuWFEM6iJQ2hQaOsmcJ41rYGynvMM042uDTNj1vOqu/pHKY9wr5wvVRtng6znGRbJMdkiMeOSZFck6uSJlw8kSeyQt5dd6cD+fT+RqVppxxzxaZgPP9A3posOI=</latexit>

R, NLL + LO+ ⌦(R0)
<latexit sha1_base64="4fAmQscge4yHNEi9tQL3y/MwjCA=">AAACOXicbVDLSgMxFM34rOOr1YULN8EiCEqZEakui25cFK1iH9CWkknTNjTzILkjLcN8jVv9Ar/EpTtx6w+YaWdhWw8ETs65l3vvcQLBFVjWh7G0vLK6tp7ZMDe3tnd2s7m9mvJDSVmV+sKXDYcoJrjHqsBBsEYgGXEdwerO8Cbx689MKu57TzAOWNslfY/3OCWgpU72oAVsBNHjGb4rl+PT6a98H3eyeatgTYAXiZ2SPEpR6eQMs9X1aegyD6ggSjVtK4B2RCRwKlhstkLFAkKHpM+amnrEZaodTS6I8bFWurjnS/08wBP1b0dEXKXGrqMrXQIDNe8l4r/eaDpgRuuqZMis5rhzG0Lvqh1xLwiBeXS6YC8UGHycxIi7XDIKYqwJoZLrGzEdEEko6LBNnZ49n9UiqZ0X7GKh+HCRL12nOWbQITpCJ8hGl6iEblEFVRFFMXpBr+jNeDc+jS/je1q6ZKQ9+2gGxs8v7N2syA==</latexit>

R, NLL + LO

<latexit sha1_base64="yFhyUljRNhJ7ZqLpUCsUYiQb/U4="></latexit>

2N
d�[N ]

d✓L
/22

d�[2]

d✓L

<latexit sha1_base64="lbprY8afGVz7hgOuv/z4CXlrknA=">AAACLnicbVDLSgMxFM34rPXV6tJNsAiCtcyIVDdC0Y3LFuwD+yKT3rahycyQZMQy9D/c6hf4NYILcetnmGlnYVsPBA7n3Ms9OW7AmdK2/WmtrK6tb2ymttLbO7t7+5nsQU35oaRQpT73ZcMlCjjzoKqZ5tAIJBDhcqi7o7vYrz+BVMz3HvQ4gLYgA4/1GSXaSB3onEHnPN/KV25E97GbydkFewq8TJyE5FCCcjdrpVs9n4YCPE05Uarp2IFuR0RqRjlM0q1QQUDoiAygaahHBKh2NI09wSdG6eG+L83zNJ6qfzciIpQaC9dMCqKHatGLxX+959mBOa2n4iPzmisWEur+dTtiXhBq8OgsYD/kWPs47g73mASq+dgQQiUzf8R0SCSh2jScNu05i10tk9pFwSkWipXLXOk26TGFjtAxOkUOukIldI/KqIookugFvaI36936sL6s79noipXsHKI5WD+/iwuoBw==</latexit>

e+e�, Q = mZ

<latexit sha1_base64="2lHwROS04BmYh1gtB/ExRuSCFDQ=">AAACNnicbVDLTsJAFJ36RHyBunPTSExckdYYdEl04xITeSSUkOlwgQkzbTNza8Cm/+JWv8BfcePOuPUTHKALAU8yyck59+aeOX4kuEbH+bDW1jc2t7ZzO/ndvf2Dw0LxqKHDWDGos1CEquVTDYIHUEeOAlqRAip9AU1/dDf1m0+gNA+DR5xE0JF0EPA+ZxSN1C2ceAhjTDyQ0TCpTXDIaZp2CyWn7MxgrxI3IyWSodYtWnmvF7JYQoBMUK3brhNhJ6EKOROQ5r1YQ0TZiA6gbWhAJehOMouf2udG6dn9UJkXoD1T/24kVGo9kb6ZlBSHetmbiv964/mBBa2np0cWNV8uJcT+TSfhQRQjBGwesB8LG0N72qHd4woYiokhlClu/mizIVWUoWk6b9pzl7taJY3LslspVx6uStXbrMccOSVn5IK45JpUyT2pkTph5Jm8kFfyZr1bn9aX9T0fXbOynWOyAOvnF4INrLQ=</latexit>

Pythia
<latexit sha1_base64="/AOr5OUA8+L5bdaKqpkiVPmg3UE=">AAACNnicbVDLTsJAFJ36RHyBunPTSExckdYYdEl0wxITeSRAyHS4wISZtpm5VbDhX9zqF/grbtwZt36CU+hCwJNMcnLOvblnjhcKrtFxPqy19Y3Nre3MTnZ3b//gMJc/qusgUgxqLBCBanpUg+A+1JCjgGaogEpPQMMb3SV+4xGU5oH/gJMQOpIOfN7njKKRurmTNsIY4zbIcBhXQD3xwXTazRWcojODvUrclBRIimo3b2XbvYBFEnxkgmrdcp0QOzFVyJmAabYdaQgpG9EBtAz1qQTdiWfxp/a5UXp2P1Dm+WjP1L8bMZVaT6RnJiXFoV72EvFfbzw/sKD1dHJkUfPkUkLs33Ri7ocRgs/mAfuRsDGwkw7tHlfAUEwMoUxx80ebDamiDE3TWdOeu9zVKqlfFt1SsXR/VSjfpj1myCk5IxfEJdekTCqkSmqEkWfyQl7Jm/VufVpf1vd8dM1Kd47JAqyfX3H2rKs=</latexit>

Herwig

<latexit sha1_base64="Id9MDNRsu1f6HYBuUOAY1m372hU=">AAACI3icbVC7TsMwFLXLq4RXCyOLRYXEFCWoKowVLIxF0IfURpXjOK1VO4lsB1FF/QRW+AK+hg2xMPAvOG0G2nIkS0fn3Kt7fPyEM6Ud5xuWNja3tnfKu9be/sHhUaV63FFxKgltk5jHsudjRTmLaFszzWkvkRQLn9OuP7nN/e4TlYrF0aOeJtQTeBSxkBGsjfTg2vVhpebYzhxonbgFqYECrWEVWoMgJqmgkSYcK9V3nUR7GZaaEU5n1iBVNMFkgke0b2iEBVVeNs86Q+dGCVAYS/Mijebq340MC6WmwjeTAuuxWvVy8V/veXFgSQtUfmRZ88VKQh1eexmLklTTiCwChilHOkZ5YShgkhLNp4ZgIpn5IyJjLDHRplbLtOeudrVOOpe227Ab9/Va86bosQxOwRm4AC64Ak1wB1qgDQgYgRfwCt7gO/yAn/BrMVqCxc4JWAL8+QVoraPm</latexit>

1.4

<latexit sha1_base64="ANrgXaCxhHkRORiFc0wY5RTZvR0=">AAACI3icbVC7TsMwFLXLq4RXCyOLRYXEFCUVKowVLIxF0IfURpXjOK1VO4lsB1FF/QRW+AK+hg2xMPAvOG0G2nIkS0fn3Kt7fPyEM6Ud5xuWNja3tnfKu9be/sHhUaV63FFxKgltk5jHsudjRTmLaFszzWkvkRQLn9OuP7nN/e4TlYrF0aOeJtQTeBSxkBGsjfTg2vVhpebYzhxonbgFqYECrWEVWoMgJqmgkSYcK9V3nUR7GZaaEU5n1iBVNMFkgke0b2iEBVVeNs86Q+dGCVAYS/Mijebq340MC6WmwjeTAuuxWvVy8V/veXFgSQtUfmRZ88VKQh1eexmLklTTiCwChilHOkZ5YShgkhLNp4ZgIpn5IyJjLDHRplbLtOeudrVOOnXbbdiN+8ta86bosQxOwRm4AC64Ak1wB1qgDQgYgRfwCt7gO/yAn/BrMVqCxc4JWAL8+QVlM6Pk</latexit>

1.2

<latexit sha1_base64="sLKaL536+CtlCpsMMiyOHP4OC2U=">AAACI3icbVDLSgMxFE3qq46vVpdugkVwNcyIVJdFNy4r2ge0Q8lkMm1okhmSjFhKP8GtfoFf407cuPBfzLSzsNUDgcM593JPTphypo3nfcHS2vrG5lZ529nZ3ds/qFQP2zrJFKEtkvBEdUOsKWeStgwznHZTRbEIOe2E45vc7zxSpVkiH8wkpYHAQ8liRrCx0r3veoNKzXO9OdBf4hekBgo0B1Xo9KOEZIJKQzjWuud7qQmmWBlGOJ05/UzTFJMxHtKepRILqoPpPOsMnVolQnGi7JMGzdXfG1MstJ6I0E4KbEZ61cvFf72nxYElLdL5kWUtFCsJTXwVTJlMM0MlWQSMM45MgvLCUMQUJYZPLMFEMftHREZYYWJsrY5tz1/t6i9pn7t+3a3fXdQa10WPZXAMTsAZ8MElaIBb0AQtQMAQPIMX8Arf4Dv8gJ+L0RIsdo7AEuD3D2G5o+I=</latexit>

1.0
<latexit sha1_base64="1XvTskxoKHj+06ll3JKZC/Xg4uw=">AAACI3icbVC7TsMwFHXKq4RXCyOLRYXEFCUItYwVLIxF0IfURpXjOK1V24lsB1FF/QRW+AK+hg2xMPAvOG0G2nIkS0fn3Kt7fIKEUaVd99sqbWxube+Ud+29/YPDo0r1uKPiVGLSxjGLZS9AijAqSFtTzUgvkQTxgJFuMLnN/e4TkYrG4lFPE+JzNBI0ohhpIz14TmNYqbmOOwdcJ15BaqBAa1i17EEY45QToTFDSvU9N9F+hqSmmJGZPUgVSRCeoBHpGyoQJ8rP5lln8NwoIYxiaZ7QcK7+3cgQV2rKAzPJkR6rVS8X//WeFweWtFDlR5a1gK8k1NG1n1GRpJoIvAgYpQzqGOaFwZBKgjWbGoKwpOaPEI+RRFibWm3Tnrfa1TrpXDpe3anfX9WaN0WPZXAKzsAF8EADNMEdaIE2wGAEXsAreLPerQ/r0/pajJasYucELMH6+QVt5KPp</latexit>

1.7

<latexit sha1_base64="caM/6OPKyZy4bY9x9LpA4lLVWMU=">AAACI3icbVC7TsMwFLXLq4RXCyNLRIXEFCWACmMFC2MR9CG1UeU4TmvVdiLbQVRRP4EVvoCvYUMsDPwLTpuBthzJ0tE59+oenyBhVGnX/YaltfWNza3ytrWzu7d/UKketlWcSkxaOGax7AZIEUYFaWmqGekmkiAeMNIJxre533kiUtFYPOpJQnyOhoJGFCNtpAfPuRhUaq7jzmCvEq8gNVCgOahCqx/GOOVEaMyQUj3PTbSfIakpZmRq9VNFEoTHaEh6hgrEifKzWdapfWqU0I5iaZ7Q9kz9u5EhrtSEB2aSIz1Sy14u/us9zw8saKHKjyxqAV9KqKNrP6MiSTUReB4wSpmtYzsvzA6pJFiziSEIS2r+aOMRkghrU6tl2vOWu1ol7XPHqzv1+8ta46bosQyOwQk4Ax64Ag1wB5qgBTAYghfwCt7gO/yAn/BrPlqCxc4RWAD8+QVm8KPl</latexit>

1.3

<latexit sha1_base64="5ixem1fWrjnuE0G+O43JmO/84nQ=">AAACI3icbVC7TsMwFLXLq4RXCyNLRIXEFCUIFdgqWBiLoA+pjSrHcVqrthPZDqKK+gms8AV8DRtiYeBfcNoMtOVIlo7OuVf3+AQJo0q77jcsra1vbG6Vt62d3b39g0r1sK3iVGLSwjGLZTdAijAqSEtTzUg3kQTxgJFOML7N/c4TkYrG4lFPEuJzNBQ0ohhpIz24zvWgUnMddwZ7lXgFqYECzUEVWv0wxiknQmOGlOp5bqL9DElNMSNTq58qkiA8RkPSM1QgTpSfzbJO7VOjhHYUS/OEtmfq340McaUmPDCTHOmRWvZy8V/veX5gQQtVfmRRC/hSQh1d+RkVSaqJwPOAUcpsHdt5YXZIJcGaTQxBWFLzRxuPkERYm1ot05633NUqaZ87Xt2p31/UGjdFj2VwDE7AGfDAJWiAO9AELYDBELyAV/AG3+EH/IRf89ESLHaOwALgzy9vn6Pq</latexit>

0.9

<latexit sha1_base64="YrpkG+evbWWNr4dVFp0P2jD6X+c=">AAACI3icbVC7TsMwFHXKq4RXCyOLRYXEFCUIlY4VLIxF0IfURpXjOK1V24lsB1FF/QRW+AK+hg2xMPAvOG0G2nIkS0fn3Kt7fIKEUaVd99sqbWxube+Ud+29/YPDo0r1uKPiVGLSxjGLZS9AijAqSFtTzUgvkQTxgJFuMLnN/e4TkYrG4lFPE+JzNBI0ohhpIz14TmNYqbmOOwdcJ15BaqBAa1i17EEY45QToTFDSvU9N9F+hqSmmJGZPUgVSRCeoBHpGyoQJ8rP5lln8NwoIYxiaZ7QcK7+3cgQV2rKAzPJkR6rVS8X//WeFweWtFDlR5a1gK8k1FHDz6hIUk0EXgSMUgZ1DPPCYEglwZpNDUFYUvNHiMdIIqxNrbZpz1vtap10Lh2v7tTvr2rNm6LHMjgFZ+ACeOAaNMEdaIE2wGAEXsAreLPerQ/r0/pajJasYucELMH6+QVvoaPq</latexit>

1.8

<latexit sha1_base64="bvcXl3n0Pqz66IFmtWIPhg8Bfdo=">AAACI3icbVC7TsMwFHXKq4RXCyOLRYXEFCUIlY4VLIxF0IfURpXjOK1V24lsB1FF/QRW+AK+hg2xMPAvOG0G2nIkS0fn3Kt7fIKEUaVd99sqbWxube+Ud+29/YPDo0r1uKPiVGLSxjGLZS9AijAqSFtTzUgvkQTxgJFuMLnN/e4TkYrG4lFPE+JzNBI0ohhpIz24TmNYqbmOOwdcJ15BaqBAa1i17EEY45QToTFDSvU9N9F+hqSmmJGZPUgVSRCeoBHpGyoQJ8rP5lln8NwoIYxiaZ7QcK7+3cgQV2rKAzPJkR6rVS8X//WeFweWtFDlR5a1gK8k1FHDz6hIUk0EXgSMUgZ1DPPCYEglwZpNDUFYUvNHiMdIIqxNrbZpz1vtap10Lh2v7tTvr2rNm6LHMjgFZ+ACeOAaNMEdaIE2wGAEXsAreLPerQ/r0/pajJasYucELMH6+QVt4qPp</latexit>

0.8
<latexit sha1_base64="cupTaqvMMBWjW6iyQGmibupHGEU=">AAACI3icbVC7TsMwFLXLq4RXCyNLRIXEFCWACmMFC2MR9CG1UeU4TmvVdiLbQVRRP4EVvoCvYUMsDPwLTpuBthzJ0tE59+oenyBhVGnX/YaltfWNza3ytrWzu7d/UKketlWcSkxaOGax7AZIEUYFaWmqGekmkiAeMNIJxre533kiUtFYPOpJQnyOhoJGFCNtpAfXuRhUaq7jzmCvEq8gNVCgOahCqx/GOOVEaMyQUj3PTbSfIakpZmRq9VNFEoTHaEh6hgrEifKzWdapfWqU0I5iaZ7Q9kz9u5EhrtSEB2aSIz1Sy14u/us9zw8saKHKjyxqAV9KqKNrP6MiSTUReB4wSpmtYzsvzA6pJFiziSEIS2r+aOMRkghrU6tl2vOWu1ol7XPHqzv1+8ta46bosQyOwQk4Ax64Ag1wB5qgBTAYghfwCt7gO/yAn/BrPlqCxc4RWAD8+QVlMaPk</latexit>

0.3

<latexit sha1_base64="caM/6OPKyZy4bY9x9LpA4lLVWMU=">AAACI3icbVC7TsMwFLXLq4RXCyNLRIXEFCWACmMFC2MR9CG1UeU4TmvVdiLbQVRRP4EVvoCvYUMsDPwLTpuBthzJ0tE59+oenyBhVGnX/YaltfWNza3ytrWzu7d/UKketlWcSkxaOGax7AZIEUYFaWmqGekmkiAeMNIJxre533kiUtFYPOpJQnyOhoJGFCNtpAfPuRhUaq7jzmCvEq8gNVCgOahCqx/GOOVEaMyQUj3PTbSfIakpZmRq9VNFEoTHaEh6hgrEifKzWdapfWqU0I5iaZ7Q9kz9u5EhrtSEB2aSIz1Sy14u/us9zw8saKHKjyxqAV9KqKNrP6MiSTUReB4wSpmtYzsvzA6pJFiziSEIS2r+aOMRkghrU6tl2vOWu1ol7XPHqzv1+8ta46bosQyOwQk4Ax64Ag1wB5qgBTAYghfwCt7gO/yAn/BrPlqCxc4RWAD8+QVm8KPl</latexit>

1.3

<latexit sha1_base64="WB4z/DXD1Uax7OQVo5NtQ0la5is=">AAACI3icbVC7TsMwFLXLq4RXCyOLRYXEFCUVKowVLIxF0IfURpXjOK1VO4lsB1FF/QRW+AK+hg2xMPAvOG0G2nIkS0fn3Kt7fPyEM6Ud5xuWNja3tnfKu9be/sHhUaV63FFxKgltk5jHsudjRTmLaFszzWkvkRQLn9OuP7nN/e4TlYrF0aOeJtQTeBSxkBGsjfTg2PVhpebYzhxonbgFqYECrWEVWoMgJqmgkSYcK9V3nUR7GZaaEU5n1iBVNMFkgke0b2iEBVVeNs86Q+dGCVAYS/Mijebq340MC6WmwjeTAuuxWvVy8V/veXFgSQtUfmRZ88VKQh1eexmLklTTiCwChilHOkZ5YShgkhLNp4ZgIpn5IyJjLDHRplbLtOeudrVOOnXbbdiN+8ta86bosQxOwRm4AC64Ak1wB1qgDQgYgRfwCt7gO/yAn/BrMVqCxc4JWAL8+QVjdKPj</latexit>

0.2
<latexit sha1_base64="+EkKRWbT3B7s9tDnrPZuCkz9ZZw=">AAACI3icbVC7TsMwFLXLq4RXCyOLRYXEFCWoKowVLIxF0IfURpXjOK1VO4lsB1FF/QRW+AK+hg2xMPAvOG0G2nIkS0fn3Kt7fPyEM6Ud5xuWNja3tnfKu9be/sHhUaV63FFxKgltk5jHsudjRTmLaFszzWkvkRQLn9OuP7nN/e4TlYrF0aOeJtQTeBSxkBGsjfTg2PVhpebYzhxonbgFqYECrWEVWoMgJqmgkSYcK9V3nUR7GZaaEU5n1iBVNMFkgke0b2iEBVVeNs86Q+dGCVAYS/Mijebq340MC6WmwjeTAuuxWvVy8V/veXFgSQtUfmRZ88VKQh1eexmLklTTiCwChilHOkZ5YShgkhLNp4ZgIpn5IyJjLDHRplbLtOeudrVOOpe227Ab9/Va86bosQxOwRm4AC64Ak1wB1qgDQgYgRfwCt7gO/yAn/BrMVqCxc4JWAL8+QVm7qPl</latexit>

0.4
<latexit sha1_base64="Ih8At/2tLqvnMO9ZPrViqjY0ESk=">AAACI3icbVC7TsMwFLXLq4RXCyNLRIXEFCUICmMFC2MR9CG1UeU4TmvVdiLbQVRRP4EVvoCvYUMsDPwLTpuBthzJ0tE59+oenyBhVGnX/YaltfWNza3ytrWzu7d/UKketlWcSkxaOGax7AZIEUYFaWmqGekmkiAeMNIJxre533kiUtFYPOpJQnyOhoJGFCNtpAfXuRxUaq7jzmCvEq8gNVCgOahCqx/GOOVEaMyQUj3PTbSfIakpZmRq9VNFEoTHaEh6hgrEifKzWdapfWqU0I5iaZ7Q9kz9u5EhrtSEB2aSIz1Sy14u/us9zw8saKHKjyxqAV9KqKNrP6MiSTUReB4wSpmtYzsvzA6pJFiziSEIS2r+aOMRkghrU6tl2vOWu1ol7XPHqzv1+4ta46bosQyOwQk4Ax64Ag1wB5qgBTAYghfwCt7gO/yAn/BrPlqCxc4RWAD8+QVoq6Pm</latexit>

0.5
<latexit sha1_base64="Be8q+qJK2SFymdfP2SwHktnY1dg=">AAACI3icbVDLSgMxFE3qq46vVpdugkVwNcyIVJdFNy4r2ge0Q8lkMm1okhmSjFhKP8GtfoFf407cuPBfzLSzsNUDgcM593JPTphypo3nfcHS2vrG5lZ529nZ3ds/qFQP2zrJFKEtkvBEdUOsKWeStgwznHZTRbEIOe2E45vc7zxSpVkiH8wkpYHAQ8liRrCx0r3n1geVmud6c6C/xC9IDRRoDqrQ6UcJyQSVhnCsdc/3UhNMsTKMcDpz+pmmKSZjPKQ9SyUWVAfTedYZOrVKhOJE2ScNmqu/N6ZYaD0RoZ0U2Iz0qpeL/3pPiwNLWqTzI8taKFYSmvgqmDKZZoZKsggYZxyZBOWFoYgpSgyfWIKJYvaPiIywwsTYWh3bnr/a1V/SPnf9ulu/u6g1rosey+AYnIAz4INL0AC3oAlagIAheAYv4BW+wXf4AT8XoyVY7ByBJcDvH2poo+c=</latexit>

0.6
<latexit sha1_base64="mOz1ZCw/SjJCMuZrT/0w2iM5gDQ=">AAACI3icbVC7TsMwFHXKq4RXCyOLRYXEFCUItYwVLIxF0IfURpXjOK1V24lsB1FF/QRW+AK+hg2xMPAvOG0G2nIkS0fn3Kt7fIKEUaVd99sqbWxube+Ud+29/YPDo0r1uKPiVGLSxjGLZS9AijAqSFtTzUgvkQTxgJFuMLnN/e4TkYrG4lFPE+JzNBI0ohhpIz24TmNYqbmOOwdcJ15BaqBAa1i17EEY45QToTFDSvU9N9F+hqSmmJGZPUgVSRCeoBHpGyoQJ8rP5lln8NwoIYxiaZ7QcK7+3cgQV2rKAzPJkR6rVS8X//WeFweWtFDlR5a1gK8k1NG1n1GRpJoIvAgYpQzqGOaFwZBKgjWbGoKwpOaPEI+RRFibWm3Tnrfa1TrpXDpe3anfX9WaN0WPZXAKzsAF8EADNMEdaIE2wGAEXsAreLPerQ/r0/pajJasYucELMH6+QVsJaPo</latexit>

0.7
<latexit sha1_base64="bvcXl3n0Pqz66IFmtWIPhg8Bfdo=">AAACI3icbVC7TsMwFHXKq4RXCyOLRYXEFCUIlY4VLIxF0IfURpXjOK1V24lsB1FF/QRW+AK+hg2xMPAvOG0G2nIkS0fn3Kt7fIKEUaVd99sqbWxube+Ud+29/YPDo0r1uKPiVGLSxjGLZS9AijAqSFtTzUgvkQTxgJFuMLnN/e4TkYrG4lFPE+JzNBI0ohhpIz24TmNYqbmOOwdcJ15BaqBAa1i17EEY45QToTFDSvU9N9F+hqSmmJGZPUgVSRCeoBHpGyoQJ8rP5lln8NwoIYxiaZ7QcK7+3cgQV2rKAzPJkR6rVS8X//WeFweWtFDlR5a1gK8k1FHDz6hIUk0EXgSMUgZ1DPPCYEglwZpNDUFYUvNHiMdIIqxNrbZpz1vtap10Lh2v7tTvr2rNm6LHMjgFZ+ACeOAaNMEdaIE2wGAEXsAreLPerQ/r0/pajJasYucELMH6+QVt4qPp</latexit>

0.8
<latexit sha1_base64="5ixem1fWrjnuE0G+O43JmO/84nQ=">AAACI3icbVC7TsMwFLXLq4RXCyNLRIXEFCUIFdgqWBiLoA+pjSrHcVqrthPZDqKK+gms8AV8DRtiYeBfcNoMtOVIlo7OuVf3+AQJo0q77jcsra1vbG6Vt62d3b39g0r1sK3iVGLSwjGLZTdAijAqSEtTzUg3kQTxgJFOML7N/c4TkYrG4lFPEuJzNBQ0ohhpIz24zvWgUnMddwZ7lXgFqYECzUEVWv0wxiknQmOGlOp5bqL9DElNMSNTq58qkiA8RkPSM1QgTpSfzbJO7VOjhHYUS/OEtmfq340McaUmPDCTHOmRWvZy8V/veX5gQQtVfmRRC/hSQh1d+RkVSaqJwPOAUcpsHdt5YXZIJcGaTQxBWFLzRxuPkERYm1ot05633NUqaZ87Xt2p31/UGjdFj2VwDE7AGfDAJWiAO9AELYDBELyAV/AG3+EH/IRf89ESLHaOwALgzy9vn6Pq</latexit>

0.9
<latexit sha1_base64="sLKaL536+CtlCpsMMiyOHP4OC2U=">AAACI3icbVDLSgMxFE3qq46vVpdugkVwNcyIVJdFNy4r2ge0Q8lkMm1okhmSjFhKP8GtfoFf407cuPBfzLSzsNUDgcM593JPTphypo3nfcHS2vrG5lZ529nZ3ds/qFQP2zrJFKEtkvBEdUOsKWeStgwznHZTRbEIOe2E45vc7zxSpVkiH8wkpYHAQ8liRrCx0r3veoNKzXO9OdBf4hekBgo0B1Xo9KOEZIJKQzjWuud7qQmmWBlGOJ05/UzTFJMxHtKepRILqoPpPOsMnVolQnGi7JMGzdXfG1MstJ6I0E4KbEZ61cvFf72nxYElLdL5kWUtFCsJTXwVTJlMM0MlWQSMM45MgvLCUMQUJYZPLMFEMftHREZYYWJsrY5tz1/t6i9pn7t+3a3fXdQa10WPZXAMTsAZ8MElaIBb0AQtQMAQPIMX8Arf4Dv8gJ+L0RIsdo7AEuD3D2G5o+I=</latexit>

1.0

<latexit sha1_base64="+k5vcYTn9uU2ra7J/iWfPQhK4do=">AAACOHicbVBNS8NAEN34WetXVfDiJVgEvZREpHoUvXjwUMFqwZYw2Wzs0t1N2J2IJfbPeNVf4D/x5k28+gvctD3Y6oOBx3szzMwLU8ENet67MzM7N7+wWFoqL6+srq1XNjZvTJJpypo0EYluhWCY4Io1kaNgrVQzkKFgt2HvvPBvH5g2PFHX2E9ZR8K94jGngFYKKttt7DKE4HK/rWWuIeKgzOAgqFS9mjeE+5f4Y1IlYzSCDafcjhKaSaaQCjDmzvdS7OSgkVPBBuV2ZlgKtAf37M5SBZKZTj58YODuWSVy40TbUugO1d8TOUhj+jK0nRKwa6a9QvzXexwtmNAiUyyZ1EI5dSHGJ52cqzRDpujowDgTLiZukaIbcc0oir4lQDW3P7q0Cxoo2qzLNj1/Oqu/5Oaw5tdr9auj6unZOMcS2SG7ZJ/45JickgvSIE1CyRN5Ji/k1XlzPpxP52vUOuOMZ7bIBJzvH9EVrMU=</latexit>

✓L(radians)

<latexit sha1_base64="AQiCGc8xyniiNYTX1M1VP7Rou3A=">AAACRXicbVDLSgNBEJyN7/iMHr0MBiGihF2R6DHoxUPwhYlCEsLspJMMzuwuM72SsOQD/Bqv+gV+gx/hTbzq5HEw0YKBmqpuurv8SAqDrvvupGZm5+YXFpfSyyura+sbmc2KCWPNocxDGep7nxmQIoAyCpRwH2lgypdw5z+cDfy7R9BGhMEt9iKoK9YOREtwhlZqbGRrCF1Mbg7oRanU3x/9SpeWXSpos9xNw92zVW7eHYL+Jd6YZMkYV42Mk641Qx4rCJBLZkzVcyOsJ0yj4BL66VpsIGL8gbWhamnAFJh6MrymT3et0qStUNsXIB2qvzsSpozpKd9WKoYdM+0NxH+97mjAhNY0gyGTmq+mNsTWST0RQRQjBHy0YCuWFEM6iJQ2hQaOsmcJ41rYGynvMM042uDTNj1vOqu/pHKY9wr5wvVRtng6znGRbJMdkiMeOSZFck6uSJlw8kSeyQt5dd6cD+fT+RqVppxxzxaZgPP9A3posOI=</latexit>

R, NLL + LO+ ⌦(R0)
<latexit sha1_base64="4fAmQscge4yHNEi9tQL3y/MwjCA=">AAACOXicbVDLSgMxFM34rOOr1YULN8EiCEqZEakui25cFK1iH9CWkknTNjTzILkjLcN8jVv9Ar/EpTtx6w+YaWdhWw8ETs65l3vvcQLBFVjWh7G0vLK6tp7ZMDe3tnd2s7m9mvJDSVmV+sKXDYcoJrjHqsBBsEYgGXEdwerO8Cbx689MKu57TzAOWNslfY/3OCWgpU72oAVsBNHjGb4rl+PT6a98H3eyeatgTYAXiZ2SPEpR6eQMs9X1aegyD6ggSjVtK4B2RCRwKlhstkLFAkKHpM+amnrEZaodTS6I8bFWurjnS/08wBP1b0dEXKXGrqMrXQIDNe8l4r/eaDpgRuuqZMis5rhzG0Lvqh1xLwiBeXS6YC8UGHycxIi7XDIKYqwJoZLrGzEdEEko6LBNnZ49n9UiqZ0X7GKh+HCRL12nOWbQITpCJ8hGl6iEblEFVRFFMXpBr+jNeDc+jS/je1q6ZKQ9+2gGxs8v7N2syA==</latexit>

R, NLL + LO

<latexit sha1_base64="yFhyUljRNhJ7ZqLpUCsUYiQb/U4="></latexit>

2N
d�[N ]

d✓L
/22

d�[2]

d✓L

<latexit sha1_base64="lbprY8afGVz7hgOuv/z4CXlrknA=">AAACLnicbVDLSgMxFM34rPXV6tJNsAiCtcyIVDdC0Y3LFuwD+yKT3rahycyQZMQy9D/c6hf4NYILcetnmGlnYVsPBA7n3Ms9OW7AmdK2/WmtrK6tb2ymttLbO7t7+5nsQU35oaRQpT73ZcMlCjjzoKqZ5tAIJBDhcqi7o7vYrz+BVMz3HvQ4gLYgA4/1GSXaSB3onEHnPN/KV25E97GbydkFewq8TJyE5FCCcjdrpVs9n4YCPE05Uarp2IFuR0RqRjlM0q1QQUDoiAygaahHBKh2NI09wSdG6eG+L83zNJ6qfzciIpQaC9dMCqKHatGLxX+959mBOa2n4iPzmisWEur+dTtiXhBq8OgsYD/kWPs47g73mASq+dgQQiUzf8R0SCSh2jScNu05i10tk9pFwSkWipXLXOk26TGFjtAxOkUOukIldI/KqIookugFvaI36936sL6s79noipXsHKI5WD+/iwuoBw==</latexit>

e+e�, Q = mZ

<latexit sha1_base64="2lHwROS04BmYh1gtB/ExRuSCFDQ=">AAACNnicbVDLTsJAFJ36RHyBunPTSExckdYYdEl04xITeSSUkOlwgQkzbTNza8Cm/+JWv8BfcePOuPUTHKALAU8yyck59+aeOX4kuEbH+bDW1jc2t7ZzO/ndvf2Dw0LxqKHDWDGos1CEquVTDYIHUEeOAlqRAip9AU1/dDf1m0+gNA+DR5xE0JF0EPA+ZxSN1C2ceAhjTDyQ0TCpTXDIaZp2CyWn7MxgrxI3IyWSodYtWnmvF7JYQoBMUK3brhNhJ6EKOROQ5r1YQ0TZiA6gbWhAJehOMouf2udG6dn9UJkXoD1T/24kVGo9kb6ZlBSHetmbiv964/mBBa2np0cWNV8uJcT+TSfhQRQjBGwesB8LG0N72qHd4woYiokhlClu/mizIVWUoWk6b9pzl7taJY3LslspVx6uStXbrMccOSVn5IK45JpUyT2pkTph5Jm8kFfyZr1bn9aX9T0fXbOynWOyAOvnF4INrLQ=</latexit>

Pythia
<latexit sha1_base64="/AOr5OUA8+L5bdaKqpkiVPmg3UE=">AAACNnicbVDLTsJAFJ36RHyBunPTSExckdYYdEl0wxITeSRAyHS4wISZtpm5VbDhX9zqF/grbtwZt36CU+hCwJNMcnLOvblnjhcKrtFxPqy19Y3Nre3MTnZ3b//gMJc/qusgUgxqLBCBanpUg+A+1JCjgGaogEpPQMMb3SV+4xGU5oH/gJMQOpIOfN7njKKRurmTNsIY4zbIcBhXQD3xwXTazRWcojODvUrclBRIimo3b2XbvYBFEnxkgmrdcp0QOzFVyJmAabYdaQgpG9EBtAz1qQTdiWfxp/a5UXp2P1Dm+WjP1L8bMZVaT6RnJiXFoV72EvFfbzw/sKD1dHJkUfPkUkLs33Ri7ocRgs/mAfuRsDGwkw7tHlfAUEwMoUxx80ebDamiDE3TWdOeu9zVKqlfFt1SsXR/VSjfpj1myCk5IxfEJdekTCqkSmqEkWfyQl7Jm/VufVpf1vd8dM1Kd47JAqyfX3H2rKs=</latexit>

Herwig

<latexit sha1_base64="Id9MDNRsu1f6HYBuUOAY1m372hU=">AAACI3icbVC7TsMwFLXLq4RXCyOLRYXEFCWoKowVLIxF0IfURpXjOK1VO4lsB1FF/QRW+AK+hg2xMPAvOG0G2nIkS0fn3Kt7fPyEM6Ud5xuWNja3tnfKu9be/sHhUaV63FFxKgltk5jHsudjRTmLaFszzWkvkRQLn9OuP7nN/e4TlYrF0aOeJtQTeBSxkBGsjfTg2vVhpebYzhxonbgFqYECrWEVWoMgJqmgkSYcK9V3nUR7GZaaEU5n1iBVNMFkgke0b2iEBVVeNs86Q+dGCVAYS/Mijebq340MC6WmwjeTAuuxWvVy8V/veXFgSQtUfmRZ88VKQh1eexmLklTTiCwChilHOkZ5YShgkhLNp4ZgIpn5IyJjLDHRplbLtOeudrVOOpe227Ab9/Va86bosQxOwRm4AC64Ak1wB1qgDQgYgRfwCt7gO/yAn/BrMVqCxc4JWAL8+QVoraPm</latexit>

1.4

<latexit sha1_base64="ANrgXaCxhHkRORiFc0wY5RTZvR0=">AAACI3icbVC7TsMwFLXLq4RXCyOLRYXEFCUVKowVLIxF0IfURpXjOK1VO4lsB1FF/QRW+AK+hg2xMPAvOG0G2nIkS0fn3Kt7fPyEM6Ud5xuWNja3tnfKu9be/sHhUaV63FFxKgltk5jHsudjRTmLaFszzWkvkRQLn9OuP7nN/e4TlYrF0aOeJtQTeBSxkBGsjfTg2vVhpebYzhxonbgFqYECrWEVWoMgJqmgkSYcK9V3nUR7GZaaEU5n1iBVNMFkgke0b2iEBVVeNs86Q+dGCVAYS/Mijebq340MC6WmwjeTAuuxWvVy8V/veXFgSQtUfmRZ88VKQh1eexmLklTTiCwChilHOkZ5YShgkhLNp4ZgIpn5IyJjLDHRplbLtOeudrVOOnXbbdiN+8ta86bosQxOwRm4AC64Ak1wB1qgDQgYgRfwCt7gO/yAn/BrMVqCxc4JWAL8+QVlM6Pk</latexit>

1.2

<latexit sha1_base64="sLKaL536+CtlCpsMMiyOHP4OC2U=">AAACI3icbVDLSgMxFE3qq46vVpdugkVwNcyIVJdFNy4r2ge0Q8lkMm1okhmSjFhKP8GtfoFf407cuPBfzLSzsNUDgcM593JPTphypo3nfcHS2vrG5lZ529nZ3ds/qFQP2zrJFKEtkvBEdUOsKWeStgwznHZTRbEIOe2E45vc7zxSpVkiH8wkpYHAQ8liRrCx0r3veoNKzXO9OdBf4hekBgo0B1Xo9KOEZIJKQzjWuud7qQmmWBlGOJ05/UzTFJMxHtKepRILqoPpPOsMnVolQnGi7JMGzdXfG1MstJ6I0E4KbEZ61cvFf72nxYElLdL5kWUtFCsJTXwVTJlMM0MlWQSMM45MgvLCUMQUJYZPLMFEMftHREZYYWJsrY5tz1/t6i9pn7t+3a3fXdQa10WPZXAMTsAZ8MElaIBb0AQtQMAQPIMX8Arf4Dv8gJ+L0RIsdo7AEuD3D2G5o+I=</latexit>

1.0
<latexit sha1_base64="1XvTskxoKHj+06ll3JKZC/Xg4uw=">AAACI3icbVC7TsMwFHXKq4RXCyOLRYXEFCUItYwVLIxF0IfURpXjOK1V24lsB1FF/QRW+AK+hg2xMPAvOG0G2nIkS0fn3Kt7fIKEUaVd99sqbWxube+Ud+29/YPDo0r1uKPiVGLSxjGLZS9AijAqSFtTzUgvkQTxgJFuMLnN/e4TkYrG4lFPE+JzNBI0ohhpIz14TmNYqbmOOwdcJ15BaqBAa1i17EEY45QToTFDSvU9N9F+hqSmmJGZPUgVSRCeoBHpGyoQJ8rP5lln8NwoIYxiaZ7QcK7+3cgQV2rKAzPJkR6rVS8X//WeFweWtFDlR5a1gK8k1NG1n1GRpJoIvAgYpQzqGOaFwZBKgjWbGoKwpOaPEI+RRFibWm3Tnrfa1TrpXDpe3anfX9WaN0WPZXAKzsAF8EADNMEdaIE2wGAEXsAreLPerQ/r0/pajJasYucELMH6+QVt5KPp</latexit>

1.7

<latexit sha1_base64="caM/6OPKyZy4bY9x9LpA4lLVWMU=">AAACI3icbVC7TsMwFLXLq4RXCyNLRIXEFCWACmMFC2MR9CG1UeU4TmvVdiLbQVRRP4EVvoCvYUMsDPwLTpuBthzJ0tE59+oenyBhVGnX/YaltfWNza3ytrWzu7d/UKketlWcSkxaOGax7AZIEUYFaWmqGekmkiAeMNIJxre533kiUtFYPOpJQnyOhoJGFCNtpAfPuRhUaq7jzmCvEq8gNVCgOahCqx/GOOVEaMyQUj3PTbSfIakpZmRq9VNFEoTHaEh6hgrEifKzWdapfWqU0I5iaZ7Q9kz9u5EhrtSEB2aSIz1Sy14u/us9zw8saKHKjyxqAV9KqKNrP6MiSTUReB4wSpmtYzsvzA6pJFiziSEIS2r+aOMRkghrU6tl2vOWu1ol7XPHqzv1+8ta46bosQyOwQk4Ax64Ag1wB5qgBTAYghfwCt7gO/yAn/BrPlqCxc4RWAD8+QVm8KPl</latexit>

1.3

<latexit sha1_base64="5ixem1fWrjnuE0G+O43JmO/84nQ=">AAACI3icbVC7TsMwFLXLq4RXCyNLRIXEFCUIFdgqWBiLoA+pjSrHcVqrthPZDqKK+gms8AV8DRtiYeBfcNoMtOVIlo7OuVf3+AQJo0q77jcsra1vbG6Vt62d3b39g0r1sK3iVGLSwjGLZTdAijAqSEtTzUg3kQTxgJFOML7N/c4TkYrG4lFPEuJzNBQ0ohhpIz24zvWgUnMddwZ7lXgFqYECzUEVWv0wxiknQmOGlOp5bqL9DElNMSNTq58qkiA8RkPSM1QgTpSfzbJO7VOjhHYUS/OEtmfq340McaUmPDCTHOmRWvZy8V/veX5gQQtVfmRRC/hSQh1d+RkVSaqJwPOAUcpsHdt5YXZIJcGaTQxBWFLzRxuPkERYm1ot05633NUqaZ87Xt2p31/UGjdFj2VwDE7AGfDAJWiAO9AELYDBELyAV/AG3+EH/IRf89ESLHaOwALgzy9vn6Pq</latexit>

0.9

<latexit sha1_base64="YrpkG+evbWWNr4dVFp0P2jD6X+c=">AAACI3icbVC7TsMwFHXKq4RXCyOLRYXEFCUIlY4VLIxF0IfURpXjOK1V24lsB1FF/QRW+AK+hg2xMPAvOG0G2nIkS0fn3Kt7fIKEUaVd99sqbWxube+Ud+29/YPDo0r1uKPiVGLSxjGLZS9AijAqSFtTzUgvkQTxgJFuMLnN/e4TkYrG4lFPE+JzNBI0ohhpIz14TmNYqbmOOwdcJ15BaqBAa1i17EEY45QToTFDSvU9N9F+hqSmmJGZPUgVSRCeoBHpGyoQJ8rP5lln8NwoIYxiaZ7QcK7+3cgQV2rKAzPJkR6rVS8X//WeFweWtFDlR5a1gK8k1FHDz6hIUk0EXgSMUgZ1DPPCYEglwZpNDUFYUvNHiMdIIqxNrbZpz1vtap10Lh2v7tTvr2rNm6LHMjgFZ+ACeOAaNMEdaIE2wGAEXsAreLPerQ/r0/pajJasYucELMH6+QVvoaPq</latexit>

1.8

<latexit sha1_base64="bvcXl3n0Pqz66IFmtWIPhg8Bfdo=">AAACI3icbVC7TsMwFHXKq4RXCyOLRYXEFCUIlY4VLIxF0IfURpXjOK1V24lsB1FF/QRW+AK+hg2xMPAvOG0G2nIkS0fn3Kt7fIKEUaVd99sqbWxube+Ud+29/YPDo0r1uKPiVGLSxjGLZS9AijAqSFtTzUgvkQTxgJFuMLnN/e4TkYrG4lFPE+JzNBI0ohhpIz24TmNYqbmOOwdcJ15BaqBAa1i17EEY45QToTFDSvU9N9F+hqSmmJGZPUgVSRCeoBHpGyoQJ8rP5lln8NwoIYxiaZ7QcK7+3cgQV2rKAzPJkR6rVS8X//WeFweWtFDlR5a1gK8k1FHDz6hIUk0EXgSMUgZ1DPPCYEglwZpNDUFYUvNHiMdIIqxNrbZpz1vtap10Lh2v7tTvr2rNm6LHMjgFZ+ACeOAaNMEdaIE2wGAEXsAreLPerQ/r0/pajJasYucELMH6+QVt4qPp</latexit>

0.8
<latexit sha1_base64="cupTaqvMMBWjW6iyQGmibupHGEU=">AAACI3icbVC7TsMwFLXLq4RXCyNLRIXEFCWACmMFC2MR9CG1UeU4TmvVdiLbQVRRP4EVvoCvYUMsDPwLTpuBthzJ0tE59+oenyBhVGnX/YaltfWNza3ytrWzu7d/UKketlWcSkxaOGax7AZIEUYFaWmqGekmkiAeMNIJxre533kiUtFYPOpJQnyOhoJGFCNtpAfXuRhUaq7jzmCvEq8gNVCgOahCqx/GOOVEaMyQUj3PTbSfIakpZmRq9VNFEoTHaEh6hgrEifKzWdapfWqU0I5iaZ7Q9kz9u5EhrtSEB2aSIz1Sy14u/us9zw8saKHKjyxqAV9KqKNrP6MiSTUReB4wSpmtYzsvzA6pJFiziSEIS2r+aOMRkghrU6tl2vOWu1ol7XPHqzv1+8ta46bosQyOwQk4Ax64Ag1wB5qgBTAYghfwCt7gO/yAn/BrPlqCxc4RWAD8+QVlMaPk</latexit>

0.3

<latexit sha1_base64="caM/6OPKyZy4bY9x9LpA4lLVWMU=">AAACI3icbVC7TsMwFLXLq4RXCyNLRIXEFCWACmMFC2MR9CG1UeU4TmvVdiLbQVRRP4EVvoCvYUMsDPwLTpuBthzJ0tE59+oenyBhVGnX/YaltfWNza3ytrWzu7d/UKketlWcSkxaOGax7AZIEUYFaWmqGekmkiAeMNIJxre533kiUtFYPOpJQnyOhoJGFCNtpAfPuRhUaq7jzmCvEq8gNVCgOahCqx/GOOVEaMyQUj3PTbSfIakpZmRq9VNFEoTHaEh6hgrEifKzWdapfWqU0I5iaZ7Q9kz9u5EhrtSEB2aSIz1Sy14u/us9zw8saKHKjyxqAV9KqKNrP6MiSTUReB4wSpmtYzsvzA6pJFiziSEIS2r+aOMRkghrU6tl2vOWu1ol7XPHqzv1+8ta46bosQyOwQk4Ax64Ag1wB5qgBTAYghfwCt7gO/yAn/BrPlqCxc4RWAD8+QVm8KPl</latexit>

1.3

<latexit sha1_base64="WB4z/DXD1Uax7OQVo5NtQ0la5is=">AAACI3icbVC7TsMwFLXLq4RXCyOLRYXEFCUVKowVLIxF0IfURpXjOK1VO4lsB1FF/QRW+AK+hg2xMPAvOG0G2nIkS0fn3Kt7fPyEM6Ud5xuWNja3tnfKu9be/sHhUaV63FFxKgltk5jHsudjRTmLaFszzWkvkRQLn9OuP7nN/e4TlYrF0aOeJtQTeBSxkBGsjfTg2PVhpebYzhxonbgFqYECrWEVWoMgJqmgkSYcK9V3nUR7GZaaEU5n1iBVNMFkgke0b2iEBVVeNs86Q+dGCVAYS/Mijebq340MC6WmwjeTAuuxWvVy8V/veXFgSQtUfmRZ88VKQh1eexmLklTTiCwChilHOkZ5YShgkhLNp4ZgIpn5IyJjLDHRplbLtOeudrVOOnXbbdiN+8ta86bosQxOwRm4AC64Ak1wB1qgDQgYgRfwCt7gO/yAn/BrMVqCxc4JWAL8+QVjdKPj</latexit>

0.2
<latexit sha1_base64="+EkKRWbT3B7s9tDnrPZuCkz9ZZw=">AAACI3icbVC7TsMwFLXLq4RXCyOLRYXEFCWoKowVLIxF0IfURpXjOK1VO4lsB1FF/QRW+AK+hg2xMPAvOG0G2nIkS0fn3Kt7fPyEM6Ud5xuWNja3tnfKu9be/sHhUaV63FFxKgltk5jHsudjRTmLaFszzWkvkRQLn9OuP7nN/e4TlYrF0aOeJtQTeBSxkBGsjfTg2PVhpebYzhxonbgFqYECrWEVWoMgJqmgkSYcK9V3nUR7GZaaEU5n1iBVNMFkgke0b2iEBVVeNs86Q+dGCVAYS/Mijebq340MC6WmwjeTAuuxWvVy8V/veXFgSQtUfmRZ88VKQh1eexmLklTTiCwChilHOkZ5YShgkhLNp4ZgIpn5IyJjLDHRplbLtOeudrVOOpe227Ab9/Va86bosQxOwRm4AC64Ak1wB1qgDQgYgRfwCt7gO/yAn/BrMVqCxc4JWAL8+QVm7qPl</latexit>

0.4
<latexit sha1_base64="Ih8At/2tLqvnMO9ZPrViqjY0ESk=">AAACI3icbVC7TsMwFLXLq4RXCyNLRIXEFCUICmMFC2MR9CG1UeU4TmvVdiLbQVRRP4EVvoCvYUMsDPwLTpuBthzJ0tE59+oenyBhVGnX/YaltfWNza3ytrWzu7d/UKketlWcSkxaOGax7AZIEUYFaWmqGekmkiAeMNIJxre533kiUtFYPOpJQnyOhoJGFCNtpAfXuRxUaq7jzmCvEq8gNVCgOahCqx/GOOVEaMyQUj3PTbSfIakpZmRq9VNFEoTHaEh6hgrEifKzWdapfWqU0I5iaZ7Q9kz9u5EhrtSEB2aSIz1Sy14u/us9zw8saKHKjyxqAV9KqKNrP6MiSTUReB4wSpmtYzsvzA6pJFiziSEIS2r+aOMRkghrU6tl2vOWu1ol7XPHqzv1+4ta46bosQyOwQk4Ax64Ag1wB5qgBTAYghfwCt7gO/yAn/BrPlqCxc4RWAD8+QVoq6Pm</latexit>

0.5
<latexit sha1_base64="Be8q+qJK2SFymdfP2SwHktnY1dg=">AAACI3icbVDLSgMxFE3qq46vVpdugkVwNcyIVJdFNy4r2ge0Q8lkMm1okhmSjFhKP8GtfoFf407cuPBfzLSzsNUDgcM593JPTphypo3nfcHS2vrG5lZ529nZ3ds/qFQP2zrJFKEtkvBEdUOsKWeStgwznHZTRbEIOe2E45vc7zxSpVkiH8wkpYHAQ8liRrCx0r3n1geVmud6c6C/xC9IDRRoDqrQ6UcJyQSVhnCsdc/3UhNMsTKMcDpz+pmmKSZjPKQ9SyUWVAfTedYZOrVKhOJE2ScNmqu/N6ZYaD0RoZ0U2Iz0qpeL/3pPiwNLWqTzI8taKFYSmvgqmDKZZoZKsggYZxyZBOWFoYgpSgyfWIKJYvaPiIywwsTYWh3bnr/a1V/SPnf9ulu/u6g1rosey+AYnIAz4INL0AC3oAlagIAheAYv4BW+wXf4AT8XoyVY7ByBJcDvH2poo+c=</latexit>

0.6
<latexit sha1_base64="mOz1ZCw/SjJCMuZrT/0w2iM5gDQ=">AAACI3icbVC7TsMwFHXKq4RXCyOLRYXEFCUItYwVLIxF0IfURpXjOK1V24lsB1FF/QRW+AK+hg2xMPAvOG0G2nIkS0fn3Kt7fIKEUaVd99sqbWxube+Ud+29/YPDo0r1uKPiVGLSxjGLZS9AijAqSFtTzUgvkQTxgJFuMLnN/e4TkYrG4lFPE+JzNBI0ohhpIz24TmNYqbmOOwdcJ15BaqBAa1i17EEY45QToTFDSvU9N9F+hqSmmJGZPUgVSRCeoBHpGyoQJ8rP5lln8NwoIYxiaZ7QcK7+3cgQV2rKAzPJkR6rVS8X//WeFweWtFDlR5a1gK8k1NG1n1GRpJoIvAgYpQzqGOaFwZBKgjWbGoKwpOaPEI+RRFibWm3Tnrfa1TrpXDpe3anfX9WaN0WPZXAKzsAF8EADNMEdaIE2wGAEXsAreLPerQ/r0/pajJasYucELMH6+QVsJaPo</latexit>

0.7
<latexit sha1_base64="bvcXl3n0Pqz66IFmtWIPhg8Bfdo=">AAACI3icbVC7TsMwFHXKq4RXCyOLRYXEFCUIlY4VLIxF0IfURpXjOK1V24lsB1FF/QRW+AK+hg2xMPAvOG0G2nIkS0fn3Kt7fIKEUaVd99sqbWxube+Ud+29/YPDo0r1uKPiVGLSxjGLZS9AijAqSFtTzUgvkQTxgJFuMLnN/e4TkYrG4lFPE+JzNBI0ohhpIz24TmNYqbmOOwdcJ15BaqBAa1i17EEY45QToTFDSvU9N9F+hqSmmJGZPUgVSRCeoBHpGyoQJ8rP5lln8NwoIYxiaZ7QcK7+3cgQV2rKAzPJkR6rVS8X//WeFweWtFDlR5a1gK8k1FHDz6hIUk0EXgSMUgZ1DPPCYEglwZpNDUFYUvNHiMdIIqxNrbZpz1vtap10Lh2v7tTvr2rNm6LHMjgFZ+ACeOAaNMEdaIE2wGAEXsAreLPerQ/r0/pajJasYucELMH6+QVt4qPp</latexit>

0.8
<latexit sha1_base64="5ixem1fWrjnuE0G+O43JmO/84nQ=">AAACI3icbVC7TsMwFLXLq4RXCyNLRIXEFCUIFdgqWBiLoA+pjSrHcVqrthPZDqKK+gms8AV8DRtiYeBfcNoMtOVIlo7OuVf3+AQJo0q77jcsra1vbG6Vt62d3b39g0r1sK3iVGLSwjGLZTdAijAqSEtTzUg3kQTxgJFOML7N/c4TkYrG4lFPEuJzNBQ0ohhpIz24zvWgUnMddwZ7lXgFqYECzUEVWv0wxiknQmOGlOp5bqL9DElNMSNTq58qkiA8RkPSM1QgTpSfzbJO7VOjhHYUS/OEtmfq340McaUmPDCTHOmRWvZy8V/veX5gQQtVfmRRC/hSQh1d+RkVSaqJwPOAUcpsHdt5YXZIJcGaTQxBWFLzRxuPkERYm1ot05633NUqaZ87Xt2p31/UGjdFj2VwDE7AGfDAJWiAO9AELYDBELyAV/AG3+EH/IRf89ESLHaOwALgzy9vn6Pq</latexit>

0.9
<latexit sha1_base64="sLKaL536+CtlCpsMMiyOHP4OC2U=">AAACI3icbVDLSgMxFE3qq46vVpdugkVwNcyIVJdFNy4r2ge0Q8lkMm1okhmSjFhKP8GtfoFf407cuPBfzLSzsNUDgcM593JPTphypo3nfcHS2vrG5lZ529nZ3ds/qFQP2zrJFKEtkvBEdUOsKWeStgwznHZTRbEIOe2E45vc7zxSpVkiH8wkpYHAQ8liRrCx0r3veoNKzXO9OdBf4hekBgo0B1Xo9KOEZIJKQzjWuud7qQmmWBlGOJ05/UzTFJMxHtKepRILqoPpPOsMnVolQnGi7JMGzdXfG1MstJ6I0E4KbEZ61cvFf72nxYElLdL5kWUtFCsJTXwVTJlMM0MlWQSMM45MgvLCUMQUJYZPLMFEMftHREZYYWJsrY5tz1/t6i9pn7t+3a3fXdQa10WPZXAMTsAZ8MElaIBb0AQtQMAQPIMX8Arf4Dv8gJ+L0RIsdo7AEuD3D2G5o+I=</latexit>

1.0



Zhiquan Sun (MIT)“Energy Correlators at the Collider Frontier”, MITP

• Close to transition region, 
hadron-level MC deviates 
from linear slope


• Our model-independent NP 
correction captures this 
deviation well


• NP effects do not 
completely cancel in ratios!

Scaling behavior

16

<latexit sha1_base64="+k5vcYTn9uU2ra7J/iWfPQhK4do=">AAACOHicbVBNS8NAEN34WetXVfDiJVgEvZREpHoUvXjwUMFqwZYw2Wzs0t1N2J2IJfbPeNVf4D/x5k28+gvctD3Y6oOBx3szzMwLU8ENet67MzM7N7+wWFoqL6+srq1XNjZvTJJpypo0EYluhWCY4Io1kaNgrVQzkKFgt2HvvPBvH5g2PFHX2E9ZR8K94jGngFYKKttt7DKE4HK/rWWuIeKgzOAgqFS9mjeE+5f4Y1IlYzSCDafcjhKaSaaQCjDmzvdS7OSgkVPBBuV2ZlgKtAf37M5SBZKZTj58YODuWSVy40TbUugO1d8TOUhj+jK0nRKwa6a9QvzXexwtmNAiUyyZ1EI5dSHGJ52cqzRDpujowDgTLiZukaIbcc0oir4lQDW3P7q0Cxoo2qzLNj1/Oqu/5Oaw5tdr9auj6unZOMcS2SG7ZJ/45JickgvSIE1CyRN5Ji/k1XlzPpxP52vUOuOMZ7bIBJzvH9EVrMU=</latexit>

✓L(radians)

<latexit sha1_base64="AQiCGc8xyniiNYTX1M1VP7Rou3A=">AAACRXicbVDLSgNBEJyN7/iMHr0MBiGihF2R6DHoxUPwhYlCEsLspJMMzuwuM72SsOQD/Bqv+gV+gx/hTbzq5HEw0YKBmqpuurv8SAqDrvvupGZm5+YXFpfSyyura+sbmc2KCWPNocxDGep7nxmQIoAyCpRwH2lgypdw5z+cDfy7R9BGhMEt9iKoK9YOREtwhlZqbGRrCF1Mbg7oRanU3x/9SpeWXSpos9xNw92zVW7eHYL+Jd6YZMkYV42Mk641Qx4rCJBLZkzVcyOsJ0yj4BL66VpsIGL8gbWhamnAFJh6MrymT3et0qStUNsXIB2qvzsSpozpKd9WKoYdM+0NxH+97mjAhNY0gyGTmq+mNsTWST0RQRQjBHy0YCuWFEM6iJQ2hQaOsmcJ41rYGynvMM042uDTNj1vOqu/pHKY9wr5wvVRtng6znGRbJMdkiMeOSZFck6uSJlw8kSeyQt5dd6cD+fT+RqVppxxzxaZgPP9A3posOI=</latexit>

R, NLL + LO+ ⌦(R0)
<latexit sha1_base64="4fAmQscge4yHNEi9tQL3y/MwjCA=">AAACOXicbVDLSgMxFM34rOOr1YULN8EiCEqZEakui25cFK1iH9CWkknTNjTzILkjLcN8jVv9Ar/EpTtx6w+YaWdhWw8ETs65l3vvcQLBFVjWh7G0vLK6tp7ZMDe3tnd2s7m9mvJDSVmV+sKXDYcoJrjHqsBBsEYgGXEdwerO8Cbx689MKu57TzAOWNslfY/3OCWgpU72oAVsBNHjGb4rl+PT6a98H3eyeatgTYAXiZ2SPEpR6eQMs9X1aegyD6ggSjVtK4B2RCRwKlhstkLFAkKHpM+amnrEZaodTS6I8bFWurjnS/08wBP1b0dEXKXGrqMrXQIDNe8l4r/eaDpgRuuqZMis5rhzG0Lvqh1xLwiBeXS6YC8UGHycxIi7XDIKYqwJoZLrGzEdEEko6LBNnZ49n9UiqZ0X7GKh+HCRL12nOWbQITpCJ8hGl6iEblEFVRFFMXpBr+jNeDc+jS/je1q6ZKQ9+2gGxs8v7N2syA==</latexit>

R, NLL + LO

<latexit sha1_base64="yFhyUljRNhJ7ZqLpUCsUYiQb/U4="></latexit>

2N
d�[N ]

d✓L
/22

d�[2]

d✓L

<latexit sha1_base64="lbprY8afGVz7hgOuv/z4CXlrknA=">AAACLnicbVDLSgMxFM34rPXV6tJNsAiCtcyIVDdC0Y3LFuwD+yKT3rahycyQZMQy9D/c6hf4NYILcetnmGlnYVsPBA7n3Ms9OW7AmdK2/WmtrK6tb2ymttLbO7t7+5nsQU35oaRQpT73ZcMlCjjzoKqZ5tAIJBDhcqi7o7vYrz+BVMz3HvQ4gLYgA4/1GSXaSB3onEHnPN/KV25E97GbydkFewq8TJyE5FCCcjdrpVs9n4YCPE05Uarp2IFuR0RqRjlM0q1QQUDoiAygaahHBKh2NI09wSdG6eG+L83zNJ6qfzciIpQaC9dMCqKHatGLxX+959mBOa2n4iPzmisWEur+dTtiXhBq8OgsYD/kWPs47g73mASq+dgQQiUzf8R0SCSh2jScNu05i10tk9pFwSkWipXLXOk26TGFjtAxOkUOukIldI/KqIookugFvaI36936sL6s79noipXsHKI5WD+/iwuoBw==</latexit>

e+e�, Q = mZ

<latexit sha1_base64="2lHwROS04BmYh1gtB/ExRuSCFDQ=">AAACNnicbVDLTsJAFJ36RHyBunPTSExckdYYdEl04xITeSSUkOlwgQkzbTNza8Cm/+JWv8BfcePOuPUTHKALAU8yyck59+aeOX4kuEbH+bDW1jc2t7ZzO/ndvf2Dw0LxqKHDWDGos1CEquVTDYIHUEeOAlqRAip9AU1/dDf1m0+gNA+DR5xE0JF0EPA+ZxSN1C2ceAhjTDyQ0TCpTXDIaZp2CyWn7MxgrxI3IyWSodYtWnmvF7JYQoBMUK3brhNhJ6EKOROQ5r1YQ0TZiA6gbWhAJehOMouf2udG6dn9UJkXoD1T/24kVGo9kb6ZlBSHetmbiv964/mBBa2np0cWNV8uJcT+TSfhQRQjBGwesB8LG0N72qHd4woYiokhlClu/mizIVWUoWk6b9pzl7taJY3LslspVx6uStXbrMccOSVn5IK45JpUyT2pkTph5Jm8kFfyZr1bn9aX9T0fXbOynWOyAOvnF4INrLQ=</latexit>

Pythia
<latexit sha1_base64="/AOr5OUA8+L5bdaKqpkiVPmg3UE=">AAACNnicbVDLTsJAFJ36RHyBunPTSExckdYYdEl0wxITeSRAyHS4wISZtpm5VbDhX9zqF/grbtwZt36CU+hCwJNMcnLOvblnjhcKrtFxPqy19Y3Nre3MTnZ3b//gMJc/qusgUgxqLBCBanpUg+A+1JCjgGaogEpPQMMb3SV+4xGU5oH/gJMQOpIOfN7njKKRurmTNsIY4zbIcBhXQD3xwXTazRWcojODvUrclBRIimo3b2XbvYBFEnxkgmrdcp0QOzFVyJmAabYdaQgpG9EBtAz1qQTdiWfxp/a5UXp2P1Dm+WjP1L8bMZVaT6RnJiXFoV72EvFfbzw/sKD1dHJkUfPkUkLs33Ri7ocRgs/mAfuRsDGwkw7tHlfAUEwMoUxx80ebDamiDE3TWdOeu9zVKqlfFt1SsXR/VSjfpj1myCk5IxfEJdekTCqkSmqEkWfyQl7Jm/VufVpf1vd8dM1Kd47JAqyfX3H2rKs=</latexit>

Herwig

<latexit sha1_base64="Id9MDNRsu1f6HYBuUOAY1m372hU=">AAACI3icbVC7TsMwFLXLq4RXCyOLRYXEFCWoKowVLIxF0IfURpXjOK1VO4lsB1FF/QRW+AK+hg2xMPAvOG0G2nIkS0fn3Kt7fPyEM6Ud5xuWNja3tnfKu9be/sHhUaV63FFxKgltk5jHsudjRTmLaFszzWkvkRQLn9OuP7nN/e4TlYrF0aOeJtQTeBSxkBGsjfTg2vVhpebYzhxonbgFqYECrWEVWoMgJqmgkSYcK9V3nUR7GZaaEU5n1iBVNMFkgke0b2iEBVVeNs86Q+dGCVAYS/Mijebq340MC6WmwjeTAuuxWvVy8V/veXFgSQtUfmRZ88VKQh1eexmLklTTiCwChilHOkZ5YShgkhLNp4ZgIpn5IyJjLDHRplbLtOeudrVOOpe227Ab9/Va86bosQxOwRm4AC64Ak1wB1qgDQgYgRfwCt7gO/yAn/BrMVqCxc4JWAL8+QVoraPm</latexit>

1.4

<latexit sha1_base64="ANrgXaCxhHkRORiFc0wY5RTZvR0=">AAACI3icbVC7TsMwFLXLq4RXCyOLRYXEFCUVKowVLIxF0IfURpXjOK1VO4lsB1FF/QRW+AK+hg2xMPAvOG0G2nIkS0fn3Kt7fPyEM6Ud5xuWNja3tnfKu9be/sHhUaV63FFxKgltk5jHsudjRTmLaFszzWkvkRQLn9OuP7nN/e4TlYrF0aOeJtQTeBSxkBGsjfTg2vVhpebYzhxonbgFqYECrWEVWoMgJqmgkSYcK9V3nUR7GZaaEU5n1iBVNMFkgke0b2iEBVVeNs86Q+dGCVAYS/Mijebq340MC6WmwjeTAuuxWvVy8V/veXFgSQtUfmRZ88VKQh1eexmLklTTiCwChilHOkZ5YShgkhLNp4ZgIpn5IyJjLDHRplbLtOeudrVOOnXbbdiN+8ta86bosQxOwRm4AC64Ak1wB1qgDQgYgRfwCt7gO/yAn/BrMVqCxc4JWAL8+QVlM6Pk</latexit>

1.2

<latexit sha1_base64="sLKaL536+CtlCpsMMiyOHP4OC2U=">AAACI3icbVDLSgMxFE3qq46vVpdugkVwNcyIVJdFNy4r2ge0Q8lkMm1okhmSjFhKP8GtfoFf407cuPBfzLSzsNUDgcM593JPTphypo3nfcHS2vrG5lZ529nZ3ds/qFQP2zrJFKEtkvBEdUOsKWeStgwznHZTRbEIOe2E45vc7zxSpVkiH8wkpYHAQ8liRrCx0r3veoNKzXO9OdBf4hekBgo0B1Xo9KOEZIJKQzjWuud7qQmmWBlGOJ05/UzTFJMxHtKepRILqoPpPOsMnVolQnGi7JMGzdXfG1MstJ6I0E4KbEZ61cvFf72nxYElLdL5kWUtFCsJTXwVTJlMM0MlWQSMM45MgvLCUMQUJYZPLMFEMftHREZYYWJsrY5tz1/t6i9pn7t+3a3fXdQa10WPZXAMTsAZ8MElaIBb0AQtQMAQPIMX8Arf4Dv8gJ+L0RIsdo7AEuD3D2G5o+I=</latexit>

1.0
<latexit sha1_base64="1XvTskxoKHj+06ll3JKZC/Xg4uw=">AAACI3icbVC7TsMwFHXKq4RXCyOLRYXEFCUItYwVLIxF0IfURpXjOK1V24lsB1FF/QRW+AK+hg2xMPAvOG0G2nIkS0fn3Kt7fIKEUaVd99sqbWxube+Ud+29/YPDo0r1uKPiVGLSxjGLZS9AijAqSFtTzUgvkQTxgJFuMLnN/e4TkYrG4lFPE+JzNBI0ohhpIz14TmNYqbmOOwdcJ15BaqBAa1i17EEY45QToTFDSvU9N9F+hqSmmJGZPUgVSRCeoBHpGyoQJ8rP5lln8NwoIYxiaZ7QcK7+3cgQV2rKAzPJkR6rVS8X//WeFweWtFDlR5a1gK8k1NG1n1GRpJoIvAgYpQzqGOaFwZBKgjWbGoKwpOaPEI+RRFibWm3Tnrfa1TrpXDpe3anfX9WaN0WPZXAKzsAF8EADNMEdaIE2wGAEXsAreLPerQ/r0/pajJasYucELMH6+QVt5KPp</latexit>

1.7

<latexit sha1_base64="caM/6OPKyZy4bY9x9LpA4lLVWMU=">AAACI3icbVC7TsMwFLXLq4RXCyNLRIXEFCWACmMFC2MR9CG1UeU4TmvVdiLbQVRRP4EVvoCvYUMsDPwLTpuBthzJ0tE59+oenyBhVGnX/YaltfWNza3ytrWzu7d/UKketlWcSkxaOGax7AZIEUYFaWmqGekmkiAeMNIJxre533kiUtFYPOpJQnyOhoJGFCNtpAfPuRhUaq7jzmCvEq8gNVCgOahCqx/GOOVEaMyQUj3PTbSfIakpZmRq9VNFEoTHaEh6hgrEifKzWdapfWqU0I5iaZ7Q9kz9u5EhrtSEB2aSIz1Sy14u/us9zw8saKHKjyxqAV9KqKNrP6MiSTUReB4wSpmtYzsvzA6pJFiziSEIS2r+aOMRkghrU6tl2vOWu1ol7XPHqzv1+8ta46bosQyOwQk4Ax64Ag1wB5qgBTAYghfwCt7gO/yAn/BrPlqCxc4RWAD8+QVm8KPl</latexit>

1.3

<latexit sha1_base64="5ixem1fWrjnuE0G+O43JmO/84nQ=">AAACI3icbVC7TsMwFLXLq4RXCyNLRIXEFCUIFdgqWBiLoA+pjSrHcVqrthPZDqKK+gms8AV8DRtiYeBfcNoMtOVIlo7OuVf3+AQJo0q77jcsra1vbG6Vt62d3b39g0r1sK3iVGLSwjGLZTdAijAqSEtTzUg3kQTxgJFOML7N/c4TkYrG4lFPEuJzNBQ0ohhpIz24zvWgUnMddwZ7lXgFqYECzUEVWv0wxiknQmOGlOp5bqL9DElNMSNTq58qkiA8RkPSM1QgTpSfzbJO7VOjhHYUS/OEtmfq340McaUmPDCTHOmRWvZy8V/veX5gQQtVfmRRC/hSQh1d+RkVSaqJwPOAUcpsHdt5YXZIJcGaTQxBWFLzRxuPkERYm1ot05633NUqaZ87Xt2p31/UGjdFj2VwDE7AGfDAJWiAO9AELYDBELyAV/AG3+EH/IRf89ESLHaOwALgzy9vn6Pq</latexit>

0.9

<latexit sha1_base64="YrpkG+evbWWNr4dVFp0P2jD6X+c=">AAACI3icbVC7TsMwFHXKq4RXCyOLRYXEFCUIlY4VLIxF0IfURpXjOK1V24lsB1FF/QRW+AK+hg2xMPAvOG0G2nIkS0fn3Kt7fIKEUaVd99sqbWxube+Ud+29/YPDo0r1uKPiVGLSxjGLZS9AijAqSFtTzUgvkQTxgJFuMLnN/e4TkYrG4lFPE+JzNBI0ohhpIz14TmNYqbmOOwdcJ15BaqBAa1i17EEY45QToTFDSvU9N9F+hqSmmJGZPUgVSRCeoBHpGyoQJ8rP5lln8NwoIYxiaZ7QcK7+3cgQV2rKAzPJkR6rVS8X//WeFweWtFDlR5a1gK8k1FHDz6hIUk0EXgSMUgZ1DPPCYEglwZpNDUFYUvNHiMdIIqxNrbZpz1vtap10Lh2v7tTvr2rNm6LHMjgFZ+ACeOAaNMEdaIE2wGAEXsAreLPerQ/r0/pajJasYucELMH6+QVvoaPq</latexit>

1.8

<latexit sha1_base64="bvcXl3n0Pqz66IFmtWIPhg8Bfdo=">AAACI3icbVC7TsMwFHXKq4RXCyOLRYXEFCUIlY4VLIxF0IfURpXjOK1V24lsB1FF/QRW+AK+hg2xMPAvOG0G2nIkS0fn3Kt7fIKEUaVd99sqbWxube+Ud+29/YPDo0r1uKPiVGLSxjGLZS9AijAqSFtTzUgvkQTxgJFuMLnN/e4TkYrG4lFPE+JzNBI0ohhpIz24TmNYqbmOOwdcJ15BaqBAa1i17EEY45QToTFDSvU9N9F+hqSmmJGZPUgVSRCeoBHpGyoQJ8rP5lln8NwoIYxiaZ7QcK7+3cgQV2rKAzPJkR6rVS8X//WeFweWtFDlR5a1gK8k1FHDz6hIUk0EXgSMUgZ1DPPCYEglwZpNDUFYUvNHiMdIIqxNrbZpz1vtap10Lh2v7tTvr2rNm6LHMjgFZ+ACeOAaNMEdaIE2wGAEXsAreLPerQ/r0/pajJasYucELMH6+QVt4qPp</latexit>

0.8
<latexit sha1_base64="cupTaqvMMBWjW6iyQGmibupHGEU=">AAACI3icbVC7TsMwFLXLq4RXCyNLRIXEFCWACmMFC2MR9CG1UeU4TmvVdiLbQVRRP4EVvoCvYUMsDPwLTpuBthzJ0tE59+oenyBhVGnX/YaltfWNza3ytrWzu7d/UKketlWcSkxaOGax7AZIEUYFaWmqGekmkiAeMNIJxre533kiUtFYPOpJQnyOhoJGFCNtpAfXuRhUaq7jzmCvEq8gNVCgOahCqx/GOOVEaMyQUj3PTbSfIakpZmRq9VNFEoTHaEh6hgrEifKzWdapfWqU0I5iaZ7Q9kz9u5EhrtSEB2aSIz1Sy14u/us9zw8saKHKjyxqAV9KqKNrP6MiSTUReB4wSpmtYzsvzA6pJFiziSEIS2r+aOMRkghrU6tl2vOWu1ol7XPHqzv1+8ta46bosQyOwQk4Ax64Ag1wB5qgBTAYghfwCt7gO/yAn/BrPlqCxc4RWAD8+QVlMaPk</latexit>

0.3

<latexit sha1_base64="caM/6OPKyZy4bY9x9LpA4lLVWMU=">AAACI3icbVC7TsMwFLXLq4RXCyNLRIXEFCWACmMFC2MR9CG1UeU4TmvVdiLbQVRRP4EVvoCvYUMsDPwLTpuBthzJ0tE59+oenyBhVGnX/YaltfWNza3ytrWzu7d/UKketlWcSkxaOGax7AZIEUYFaWmqGekmkiAeMNIJxre533kiUtFYPOpJQnyOhoJGFCNtpAfPuRhUaq7jzmCvEq8gNVCgOahCqx/GOOVEaMyQUj3PTbSfIakpZmRq9VNFEoTHaEh6hgrEifKzWdapfWqU0I5iaZ7Q9kz9u5EhrtSEB2aSIz1Sy14u/us9zw8saKHKjyxqAV9KqKNrP6MiSTUReB4wSpmtYzsvzA6pJFiziSEIS2r+aOMRkghrU6tl2vOWu1ol7XPHqzv1+8ta46bosQyOwQk4Ax64Ag1wB5qgBTAYghfwCt7gO/yAn/BrPlqCxc4RWAD8+QVm8KPl</latexit>

1.3

<latexit sha1_base64="WB4z/DXD1Uax7OQVo5NtQ0la5is=">AAACI3icbVC7TsMwFLXLq4RXCyOLRYXEFCUVKowVLIxF0IfURpXjOK1VO4lsB1FF/QRW+AK+hg2xMPAvOG0G2nIkS0fn3Kt7fPyEM6Ud5xuWNja3tnfKu9be/sHhUaV63FFxKgltk5jHsudjRTmLaFszzWkvkRQLn9OuP7nN/e4TlYrF0aOeJtQTeBSxkBGsjfTg2PVhpebYzhxonbgFqYECrWEVWoMgJqmgkSYcK9V3nUR7GZaaEU5n1iBVNMFkgke0b2iEBVVeNs86Q+dGCVAYS/Mijebq340MC6WmwjeTAuuxWvVy8V/veXFgSQtUfmRZ88VKQh1eexmLklTTiCwChilHOkZ5YShgkhLNp4ZgIpn5IyJjLDHRplbLtOeudrVOOnXbbdiN+8ta86bosQxOwRm4AC64Ak1wB1qgDQgYgRfwCt7gO/yAn/BrMVqCxc4JWAL8+QVjdKPj</latexit>

0.2
<latexit sha1_base64="+EkKRWbT3B7s9tDnrPZuCkz9ZZw=">AAACI3icbVC7TsMwFLXLq4RXCyOLRYXEFCWoKowVLIxF0IfURpXjOK1VO4lsB1FF/QRW+AK+hg2xMPAvOG0G2nIkS0fn3Kt7fPyEM6Ud5xuWNja3tnfKu9be/sHhUaV63FFxKgltk5jHsudjRTmLaFszzWkvkRQLn9OuP7nN/e4TlYrF0aOeJtQTeBSxkBGsjfTg2PVhpebYzhxonbgFqYECrWEVWoMgJqmgkSYcK9V3nUR7GZaaEU5n1iBVNMFkgke0b2iEBVVeNs86Q+dGCVAYS/Mijebq340MC6WmwjeTAuuxWvVy8V/veXFgSQtUfmRZ88VKQh1eexmLklTTiCwChilHOkZ5YShgkhLNp4ZgIpn5IyJjLDHRplbLtOeudrVOOpe227Ab9/Va86bosQxOwRm4AC64Ak1wB1qgDQgYgRfwCt7gO/yAn/BrMVqCxc4JWAL8+QVm7qPl</latexit>

0.4
<latexit sha1_base64="Ih8At/2tLqvnMO9ZPrViqjY0ESk=">AAACI3icbVC7TsMwFLXLq4RXCyNLRIXEFCUICmMFC2MR9CG1UeU4TmvVdiLbQVRRP4EVvoCvYUMsDPwLTpuBthzJ0tE59+oenyBhVGnX/YaltfWNza3ytrWzu7d/UKketlWcSkxaOGax7AZIEUYFaWmqGekmkiAeMNIJxre533kiUtFYPOpJQnyOhoJGFCNtpAfXuRxUaq7jzmCvEq8gNVCgOahCqx/GOOVEaMyQUj3PTbSfIakpZmRq9VNFEoTHaEh6hgrEifKzWdapfWqU0I5iaZ7Q9kz9u5EhrtSEB2aSIz1Sy14u/us9zw8saKHKjyxqAV9KqKNrP6MiSTUReB4wSpmtYzsvzA6pJFiziSEIS2r+aOMRkghrU6tl2vOWu1ol7XPHqzv1+4ta46bosQyOwQk4Ax64Ag1wB5qgBTAYghfwCt7gO/yAn/BrPlqCxc4RWAD8+QVoq6Pm</latexit>

0.5
<latexit sha1_base64="Be8q+qJK2SFymdfP2SwHktnY1dg=">AAACI3icbVDLSgMxFE3qq46vVpdugkVwNcyIVJdFNy4r2ge0Q8lkMm1okhmSjFhKP8GtfoFf407cuPBfzLSzsNUDgcM593JPTphypo3nfcHS2vrG5lZ529nZ3ds/qFQP2zrJFKEtkvBEdUOsKWeStgwznHZTRbEIOe2E45vc7zxSpVkiH8wkpYHAQ8liRrCx0r3n1geVmud6c6C/xC9IDRRoDqrQ6UcJyQSVhnCsdc/3UhNMsTKMcDpz+pmmKSZjPKQ9SyUWVAfTedYZOrVKhOJE2ScNmqu/N6ZYaD0RoZ0U2Iz0qpeL/3pPiwNLWqTzI8taKFYSmvgqmDKZZoZKsggYZxyZBOWFoYgpSgyfWIKJYvaPiIywwsTYWh3bnr/a1V/SPnf9ulu/u6g1rosey+AYnIAz4INL0AC3oAlagIAheAYv4BW+wXf4AT8XoyVY7ByBJcDvH2poo+c=</latexit>

0.6
<latexit sha1_base64="mOz1ZCw/SjJCMuZrT/0w2iM5gDQ=">AAACI3icbVC7TsMwFHXKq4RXCyOLRYXEFCUItYwVLIxF0IfURpXjOK1V24lsB1FF/QRW+AK+hg2xMPAvOG0G2nIkS0fn3Kt7fIKEUaVd99sqbWxube+Ud+29/YPDo0r1uKPiVGLSxjGLZS9AijAqSFtTzUgvkQTxgJFuMLnN/e4TkYrG4lFPE+JzNBI0ohhpIz24TmNYqbmOOwdcJ15BaqBAa1i17EEY45QToTFDSvU9N9F+hqSmmJGZPUgVSRCeoBHpGyoQJ8rP5lln8NwoIYxiaZ7QcK7+3cgQV2rKAzPJkR6rVS8X//WeFweWtFDlR5a1gK8k1NG1n1GRpJoIvAgYpQzqGOaFwZBKgjWbGoKwpOaPEI+RRFibWm3Tnrfa1TrpXDpe3anfX9WaN0WPZXAKzsAF8EADNMEdaIE2wGAEXsAreLPerQ/r0/pajJasYucELMH6+QVsJaPo</latexit>

0.7
<latexit sha1_base64="bvcXl3n0Pqz66IFmtWIPhg8Bfdo=">AAACI3icbVC7TsMwFHXKq4RXCyOLRYXEFCUIlY4VLIxF0IfURpXjOK1V24lsB1FF/QRW+AK+hg2xMPAvOG0G2nIkS0fn3Kt7fIKEUaVd99sqbWxube+Ud+29/YPDo0r1uKPiVGLSxjGLZS9AijAqSFtTzUgvkQTxgJFuMLnN/e4TkYrG4lFPE+JzNBI0ohhpIz24TmNYqbmOOwdcJ15BaqBAa1i17EEY45QToTFDSvU9N9F+hqSmmJGZPUgVSRCeoBHpGyoQJ8rP5lln8NwoIYxiaZ7QcK7+3cgQV2rKAzPJkR6rVS8X//WeFweWtFDlR5a1gK8k1FHDz6hIUk0EXgSMUgZ1DPPCYEglwZpNDUFYUvNHiMdIIqxNrbZpz1vtap10Lh2v7tTvr2rNm6LHMjgFZ+ACeOAaNMEdaIE2wGAEXsAreLPerQ/r0/pajJasYucELMH6+QVt4qPp</latexit>

0.8
<latexit sha1_base64="5ixem1fWrjnuE0G+O43JmO/84nQ=">AAACI3icbVC7TsMwFLXLq4RXCyNLRIXEFCUIFdgqWBiLoA+pjSrHcVqrthPZDqKK+gms8AV8DRtiYeBfcNoMtOVIlo7OuVf3+AQJo0q77jcsra1vbG6Vt62d3b39g0r1sK3iVGLSwjGLZTdAijAqSEtTzUg3kQTxgJFOML7N/c4TkYrG4lFPEuJzNBQ0ohhpIz24zvWgUnMddwZ7lXgFqYECzUEVWv0wxiknQmOGlOp5bqL9DElNMSNTq58qkiA8RkPSM1QgTpSfzbJO7VOjhHYUS/OEtmfq340McaUmPDCTHOmRWvZy8V/veX5gQQtVfmRRC/hSQh1d+RkVSaqJwPOAUcpsHdt5YXZIJcGaTQxBWFLzRxuPkERYm1ot05633NUqaZ87Xt2p31/UGjdFj2VwDE7AGfDAJWiAO9AELYDBELyAV/AG3+EH/IRf89ESLHaOwALgzy9vn6Pq</latexit>

0.9
<latexit sha1_base64="sLKaL536+CtlCpsMMiyOHP4OC2U=">AAACI3icbVDLSgMxFE3qq46vVpdugkVwNcyIVJdFNy4r2ge0Q8lkMm1okhmSjFhKP8GtfoFf407cuPBfzLSzsNUDgcM593JPTphypo3nfcHS2vrG5lZ529nZ3ds/qFQP2zrJFKEtkvBEdUOsKWeStgwznHZTRbEIOe2E45vc7zxSpVkiH8wkpYHAQ8liRrCx0r3veoNKzXO9OdBf4hekBgo0B1Xo9KOEZIJKQzjWuud7qQmmWBlGOJ05/UzTFJMxHtKepRILqoPpPOsMnVolQnGi7JMGzdXfG1MstJ6I0E4KbEZ61cvFf72nxYElLdL5kWUtFCsJTXwVTJlMM0MlWQSMM45MgvLCUMQUJYZPLMFEMftHREZYYWJsrY5tz1/t6i9pn7t+3a3fXdQa10WPZXAMTsAZ8MElaIBb0AQtQMAQPIMX8Arf4Dv8gJ+L0RIsdo7AEuD3D2G5o+I=</latexit>

1.0
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• Extract slope away from 
transition region


• Asymptotic freedom as 
 decrease with high 

energy


• Including NP corrections 
significantly impact the 
slope!


• Degenerate effect 
between including NP 
correction and 
decreasing 

αs

αs

Impact on  extractionαs
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<latexit sha1_base64="AQiCGc8xyniiNYTX1M1VP7Rou3A=">AAACRXicbVDLSgNBEJyN7/iMHr0MBiGihF2R6DHoxUPwhYlCEsLspJMMzuwuM72SsOQD/Bqv+gV+gx/hTbzq5HEw0YKBmqpuurv8SAqDrvvupGZm5+YXFpfSyyura+sbmc2KCWPNocxDGep7nxmQIoAyCpRwH2lgypdw5z+cDfy7R9BGhMEt9iKoK9YOREtwhlZqbGRrCF1Mbg7oRanU3x/9SpeWXSpos9xNw92zVW7eHYL+Jd6YZMkYV42Mk641Qx4rCJBLZkzVcyOsJ0yj4BL66VpsIGL8gbWhamnAFJh6MrymT3et0qStUNsXIB2qvzsSpozpKd9WKoYdM+0NxH+97mjAhNY0gyGTmq+mNsTWST0RQRQjBHy0YCuWFEM6iJQ2hQaOsmcJ41rYGynvMM042uDTNj1vOqu/pHKY9wr5wvVRtng6znGRbJMdkiMeOSZFck6uSJlw8kSeyQt5dd6cD+fT+RqVppxxzxaZgPP9A3posOI=</latexit>

R, NLL + LO+ ⌦(R0)
<latexit sha1_base64="AQiCGc8xyniiNYTX1M1VP7Rou3A=">AAACRXicbVDLSgNBEJyN7/iMHr0MBiGihF2R6DHoxUPwhYlCEsLspJMMzuwuM72SsOQD/Bqv+gV+gx/hTbzq5HEw0YKBmqpuurv8SAqDrvvupGZm5+YXFpfSyyura+sbmc2KCWPNocxDGep7nxmQIoAyCpRwH2lgypdw5z+cDfy7R9BGhMEt9iKoK9YOREtwhlZqbGRrCF1Mbg7oRanU3x/9SpeWXSpos9xNw92zVW7eHYL+Jd6YZMkYV42Mk641Qx4rCJBLZkzVcyOsJ0yj4BL66VpsIGL8gbWhamnAFJh6MrymT3et0qStUNsXIB2qvzsSpozpKd9WKoYdM+0NxH+97mjAhNY0gyGTmq+mNsTWST0RQRQjBHy0YCuWFEM6iJQ2hQaOsmcJ41rYGynvMM042uDTNj1vOqu/pHKY9wr5wvVRtng6znGRbJMdkiMeOSZFck6uSJlw8kSeyQt5dd6cD+fT+RqVppxxzxaZgPP9A3posOI=</latexit>

R, NLL + LO+ ⌦(R0)

<latexit sha1_base64="+GVZ/NvdL6SmxJVKROdujPOaDZY=">AAACNXicbVDNSsNAGNzUvxr/Wnv0EixCvYSkaPUiFL14rGBbsQ1hs9m0S3eTsLsRQ+izeNUn8Fk8eBOvvoKbNgfbOrAwzHwf3+x4MSVCWtaHVlpb39jcKm/rO7t7+weV6mFPRAlHuIsiGvEHDwpMSYi7kkiKH2KOIfMo7nuTm9zvP2EuSBTeyzTGDoOjkAQEQakkt1IbQhqPoSsazH08vbJMu3nuVuqWac1grBK7IHVQoONWNX3oRyhhOJSIQiEGthVLJ4NcEkTxVB8mAscQTeAIDxQNIcPCyWbpp8aJUnwjiLh6oTRm6t+NDDIhUuapSQblWCx7ufiv9zw/sKD5Ij+yqHlsKaEMLp2MhHEicYjmAYOEGjIy8goNn3CMJE0VgYgT9UcDjSGHSKqiddWevdzVKuk1Tbtltu7O6u3roscyOALHoAFscAHa4BZ0QBcgkIIX8AretHftU/vSvuejJa3YqYEFaD+/q1uqAg==</latexit>

↵s(mZ) = 0.125
<latexit sha1_base64="etCnjIkNvFl9XMkvnUSubR4EPW4=">AAACNXicbVDLSsNAFJ3UV42v1i7dBItQNyERrW6EohuXFewD2xAmk0k7dCYJMxMxhH6LW/0Cv8WFO3HrLzhps7CtBwYO59zLPXO8mBIhLetDK62tb2xulbf1nd29/YNK9bArooQj3EERjXjfgwJTEuKOJJLifswxZB7FPW9ym/u9J8wFicIHmcbYYXAUkoAgKJXkVmpDSOMxdEWDuY+n15Zp2xdupW6Z1gzGKrELUgcF2m5V04d+hBKGQ4koFGJgW7F0MsglQRRP9WEicAzRBI7wQNEQMiycbJZ+apwoxTeCiKsXSmOm/t3IIBMiZZ6aZFCOxbKXi/96z/MDC5ov8iOLmseWEsrgyslIGCcSh2geMEioISMjr9DwCcdI0lQRiDhRfzTQGHKIpCpaV+3Zy12tku6ZaTfN5v15vXVT9FgGR+AYNIANLkEL3IE26AAEUvACXsGb9q59al/a93y0pBU7NbAA7ecXqZ2qAQ==</latexit>

↵s(mZ) = 0.115
<latexit sha1_base64="sYz3ZJ2oMBeqEHRfbZnTHKh6EwM=">AAACNXicbVDLSsNAFJ3UV42v1i7dBItQNyERrW6EohuXFewD2xAmk0k7dCYJMxMxhH6LW/0Cv8WFO3HrLzhps7CtBwYO59zLPXO8mBIhLetDK62tb2xulbf1nd29/YNK9bArooQj3EERjXjfgwJTEuKOJJLifswxZB7FPW9ym/u9J8wFicIHmcbYYXAUkoAgKJXkVmpDSOMxdEWDuY+n15ZpWxdupW6Z1gzGKrELUgcF2m5V04d+hBKGQ4koFGJgW7F0MsglQRRP9WEicAzRBI7wQNEQMiycbJZ+apwoxTeCiKsXSmOm/t3IIBMiZZ6aZFCOxbKXi/96z/MDC5ov8iOLmseWEsrgyslIGCcSh2geMEioISMjr9DwCcdI0lQRiDhRfzTQGHKIpCpaV+3Zy12tku6ZaTfN5v15vXVT9FgGR+AYNIANLkEL3IE26AAEUvACXsGb9q59al/a93y0pBU7NbAA7ecXp9+qAA==</latexit>

↵s(mZ) = 0.105

<latexit sha1_base64="72DOo0niVJEBGs8OK03TDiqyKko=">AAACLXicbVDJSgNBFOyJW4xbokcvg0GIlzAjEj0GPegxAbNAMoSenjdJk57F7jeSMOQ7vOoX+DUeBPHqb9hZDiaxoKGoeo9XXW4suELL+jQyG5tb2zvZ3dze/sHhUb5w3FRRIhk0WCQi2XapAsFDaCBHAe1YAg1cAS13eDf1W88gFY/CRxzH4AS0H3KfM4pacuqlLsII03toTi56+aJVtmYw14m9IEWyQK1XMHJdL2JJACEyQZXq2FaMTkolciZgkusmCmLKhrQPHU1DGoBy0lnqiXmuFc/0I6lfiOZM/buR0kCpceDqyYDiQK16U/FfbzQ/sKR5anpkWXODlYTo3zgpD+MEIWTzgH4iTIzMaXWmxyUwFGNNKJNc/9FkAyopQ11wTrdnr3a1TpqXZbtSrtSvitXbRY9ZckrOSInY5JpUyQOpkQZh5Im8kFfyZrwbH8aX8T0fzRiLnROyBOPnFzV9qHQ=</latexit>

Q(GeV)

<latexit sha1_base64="WIO8AOSpQRYsBZfhtVZ0yHkeIrY=">AAACOnicbVDLSgNBEJz1bXwlehG8DAbBU9xViR7FEPAY0UTBhDA76dUhszvLTK8kLPFrvOoX+CNevYlXP8DZJAcTLWgoqrrp7vJjKQy67rszMzs3v7C4tJxbWV1b38gXNhtGJZpDnSup9K3PDEgRQR0FSriNNbDQl3DjdyuZf/MI2ggVXWM/hlbI7iMRCM7QSu38dhOhh+mVVDFQFdC4elQ5qFYrg3a+6JbcIehf4o1JkYxRaxecXLOjeBJChFwyY+48N8ZWyjQKLmGQayYGYsa77B7uLI1YCKaVDl8Y0D2rdGigtK0I6VD9PZGy0Jh+6NvOkOGDmfYy8V+vN1owoXVMtmRS88OpCzE4baUiihOEiI8ODBJJUdEsR9oRGjjKviWMa2F/pPyBacbRpp2z6XnTWf0ljcOSVy6VL4+LZ+fjHJfIDtkl+8QjJ+SMXJAaqRNOnsgzeSGvzpvz4Xw6X6PWGWc8s0Um4Hz/AOBirK4=</latexit> S
lo
p
e
of

p
E
3C

/E
E
C

<latexit sha1_base64="Pi7ZsuXSV68ijUAfPqhJVcxIPqc=">AAACIXicbVDLSgMxFE3qq46vVpdugkVwVWZEqsuiG5ct2Ae0Q8lkMm1okhmSjFiGfoFb/QK/xp24E3/GTDsLWz0QOJxzL/fkBAln2rjuFyxtbG5t75R3nb39g8OjSvW4q+NUEdohMY9VP8CaciZpxzDDaT9RFIuA014wvcv93iNVmsXywcwS6gs8lixiBBsrtd1RpebW3QXQX+IVpAYKtEZV6AzDmKSCSkM41nrguYnxM6wMI5zOnWGqaYLJFI/pwFKJBdV+tkg6R+dWCVEUK/ukQQv190aGhdYzEdhJgc1Er3u5+K/3tDywooU6P7KqBWItoYlu/IzJJDVUkmXAKOXIxCivC4VMUWL4zBJMFLN/RGSCFSbGlurY9rz1rv6S7mXda9Qb7ata87bosQxOwRm4AB64Bk1wD1qgAwig4Bm8gFf4Bt/hB/xcjpZgsXMCVgC/fwBxu6Nv</latexit>

0
<latexit sha1_base64="zEwPLln906OEe+Ba9OTG0wJuIqI=">AAACI3icbVDLTgIxFG3xhfgCXbppJCauyIxRdEl04xKjPBKYkE6nAw1tZ9J2jGTCJ7jVL/Br3Bk3LvwXOzALAU/S5OSce3NPjx9zpo3jfMPC2vrG5lZxu7Szu7d/UK4ctnWUKEJbJOKR6vpYU84kbRlmOO3GimLhc9rxx7eZ33miSrNIPppJTD2Bh5KFjGBjpYdLxxmUq07NmQGtEjcnVZCjOajAUj+ISCKoNIRjrXuuExsvxcowwum01E80jTEZ4yHtWSqxoNpLZ1mn6NQqAQojZZ80aKb+3Uix0HoifDspsBnpZS8T//We5wcWtEBnRxY1XywlNOG1lzIZJ4ZKMg8YJhyZCGWFoYApSgyfWIKJYvaPiIywwsTYWku2PXe5q1XSPq+59Vr9/qLauMl7LIJjcALOgAuuQAPcgSZoAQKG4AW8gjf4Dj/gJ/yajxZgvnMEFgB/fgFsMaPo</latexit>

500
<latexit sha1_base64="o929K1zVXhdABFs4F4VlVC4FBHE=">AAACJHicbVDLSgMxFE3qq46vVpdugkVwVTIi1WXRjcsK9gHtUDKZTBuayQxJRixDf8GtfoFf405cuPFbzLSzsK0HAodz7uWeHD8RXBuMv2FpY3Nre6e86+ztHxweVarHHR2nirI2jUWsej7RTHDJ2oYbwXqJYiTyBev6k7vc7z4xpXksH800YV5ERpKHnBKTSy7GeFip4TqeA60TtyA1UKA1rEJnEMQ0jZg0VBCt+y5OjJcRZTgVbOYMUs0SQidkxPqWShIx7WXzsDN0bpUAhbGyTxo0V/9uZCTSehr5djIiZqxXvVz813teHFjSAp0fWdb8aCWhCW+8jMskNUzSRcAwFcjEKG8MBVwxasTUEkIVt39EdEwUocb26tj23NWu1knnsu426o2Hq1rztuixDE7BGbgALrgGTXAPWqANKBiDF/AK3uA7/ICf8GsxWoLFzglYAvz5Bd5XpB4=</latexit>

1000
<latexit sha1_base64="FQerMsquIg0rNhHVZ3hfZZx1Mgw=">AAACJHicbVDLSgMxFE3qq46vVpdugkVwVWZEq8uiG5cV7APaoWQymTY0yQxJRixDf8GtfoFf405cuPFbzLSzsNUDgcM593JPTpBwpo3rfsHS2vrG5lZ529nZ3ds/qFQPOzpOFaFtEvNY9QKsKWeStg0znPYSRbEIOO0Gk9vc7z5SpVksH8w0ob7AI8kiRrDJJe/SdYeVmlt350B/iVeQGijQGlahMwhjkgoqDeFY677nJsbPsDKMcDpzBqmmCSYTPKJ9SyUWVPvZPOwMnVolRFGs7JMGzdXfGxkWWk9FYCcFNmO96uXiv97T4sCSFur8yLIWiJWEJrr2MyaT1FBJFgGjlCMTo7wxFDJFieFTSzBRzP4RkTFWmBjbq2Pb81a7+ks653WvUW/cX9SaN0WPZXAMTsAZ8MAVaII70AJtQMAYPIMX8Arf4Dv8gJ+L0RIsdo7AEuD3D+cSpCM=</latexit>

1500
<latexit sha1_base64="qK3dcnNNMEvyi58bgGX1X8Yb2FA=">AAACJHicbVDLSgMxFE181vHV6tJNsAiuSqZIdVl047KCfUA7lEwm04ZmMkOSEcvQX3CrX+DXuBMXbvwWM+0sbOuBwOGce7knx08E1wbjb7ixubW9s1vac/YPDo+Oy5WTjo5TRVmbxiJWPZ9oJrhkbcONYL1EMRL5gnX9yV3ud5+Y0jyWj2aaMC8iI8lDTonJpTrGeFiu4hqeA60TtyBVUKA1rEBnEMQ0jZg0VBCt+y5OjJcRZTgVbOYMUs0SQidkxPqWShIx7WXzsDN0YZUAhbGyTxo0V/9uZCTSehr5djIiZqxXvVz813teHFjSAp0fWdb8aCWhCW+8jMskNUzSRcAwFcjEKG8MBVwxasTUEkIVt39EdEwUocb26tj23NWu1kmnXnMbtcbDVbV5W/RYAmfgHFwCF1yDJrgHLdAGFIzBC3gFb/AdfsBP+LUY3YDFzilYAvz5BeAXpB8=</latexit>

2000

<latexit sha1_base64="WB4z/DXD1Uax7OQVo5NtQ0la5is=">AAACI3icbVC7TsMwFLXLq4RXCyOLRYXEFCUVKowVLIxF0IfURpXjOK1VO4lsB1FF/QRW+AK+hg2xMPAvOG0G2nIkS0fn3Kt7fPyEM6Ud5xuWNja3tnfKu9be/sHhUaV63FFxKgltk5jHsudjRTmLaFszzWkvkRQLn9OuP7nN/e4TlYrF0aOeJtQTeBSxkBGsjfTg2PVhpebYzhxonbgFqYECrWEVWoMgJqmgkSYcK9V3nUR7GZaaEU5n1iBVNMFkgke0b2iEBVVeNs86Q+dGCVAYS/Mijebq340MC6WmwjeTAuuxWvVy8V/veXFgSQtUfmRZ88VKQh1eexmLklTTiCwChilHOkZ5YShgkhLNp4ZgIpn5IyJjLDHRplbLtOeudrVOOnXbbdiN+8ta86bosQxOwRm4AC64Ak1wB1qgDQgYgRfwCt7gO/yAn/BrMVqCxc4JWAL8+QVjdKPj</latexit>

0.2

<latexit sha1_base64="cupTaqvMMBWjW6iyQGmibupHGEU=">AAACI3icbVC7TsMwFLXLq4RXCyNLRIXEFCWACmMFC2MR9CG1UeU4TmvVdiLbQVRRP4EVvoCvYUMsDPwLTpuBthzJ0tE59+oenyBhVGnX/YaltfWNza3ytrWzu7d/UKketlWcSkxaOGax7AZIEUYFaWmqGekmkiAeMNIJxre533kiUtFYPOpJQnyOhoJGFCNtpAfXuRhUaq7jzmCvEq8gNVCgOahCqx/GOOVEaMyQUj3PTbSfIakpZmRq9VNFEoTHaEh6hgrEifKzWdapfWqU0I5iaZ7Q9kz9u5EhrtSEB2aSIz1Sy14u/us9zw8saKHKjyxqAV9KqKNrP6MiSTUReB4wSpmtYzsvzA6pJFiziSEIS2r+aOMRkghrU6tl2vOWu1ol7XPHqzv1+8ta46bosQyOwQk4Ax64Ag1wB5qgBTAYghfwCt7gO/yAn/BrPlqCxc4RWAD8+QVlMaPk</latexit>

0.3

<latexit sha1_base64="+EkKRWbT3B7s9tDnrPZuCkz9ZZw=">AAACI3icbVC7TsMwFLXLq4RXCyOLRYXEFCWoKowVLIxF0IfURpXjOK1VO4lsB1FF/QRW+AK+hg2xMPAvOG0G2nIkS0fn3Kt7fPyEM6Ud5xuWNja3tnfKu9be/sHhUaV63FFxKgltk5jHsudjRTmLaFszzWkvkRQLn9OuP7nN/e4TlYrF0aOeJtQTeBSxkBGsjfTg2PVhpebYzhxonbgFqYECrWEVWoMgJqmgkSYcK9V3nUR7GZaaEU5n1iBVNMFkgke0b2iEBVVeNs86Q+dGCVAYS/Mijebq340MC6WmwjeTAuuxWvVy8V/veXFgSQtUfmRZ88VKQh1eexmLklTTiCwChilHOkZ5YShgkhLNp4ZgIpn5IyJjLDHRplbLtOeudrVOOpe227Ab9/Va86bosQxOwRm4AC64Ak1wB1qgDQgYgRfwCt7gO/yAn/BrMVqCxc4JWAL8+QVm7qPl</latexit>

0.4

<latexit sha1_base64="Ih8At/2tLqvnMO9ZPrViqjY0ESk=">AAACI3icbVC7TsMwFLXLq4RXCyNLRIXEFCUICmMFC2MR9CG1UeU4TmvVdiLbQVRRP4EVvoCvYUMsDPwLTpuBthzJ0tE59+oenyBhVGnX/YaltfWNza3ytrWzu7d/UKketlWcSkxaOGax7AZIEUYFaWmqGekmkiAeMNIJxre533kiUtFYPOpJQnyOhoJGFCNtpAfXuRxUaq7jzmCvEq8gNVCgOahCqx/GOOVEaMyQUj3PTbSfIakpZmRq9VNFEoTHaEh6hgrEifKzWdapfWqU0I5iaZ7Q9kz9u5EhrtSEB2aSIz1Sy14u/us9zw8saKHKjyxqAV9KqKNrP6MiSTUReB4wSpmtYzsvzA6pJFiziSEIS2r+aOMRkghrU6tl2vOWu1ol7XPHqzv1+4ta46bosQyOwQk4Ax64Ag1wB5qgBTAYghfwCt7gO/yAn/BrPlqCxc4RWAD8+QVoq6Pm</latexit>

0.5

<latexit sha1_base64="Be8q+qJK2SFymdfP2SwHktnY1dg=">AAACI3icbVDLSgMxFE3qq46vVpdugkVwNcyIVJdFNy4r2ge0Q8lkMm1okhmSjFhKP8GtfoFf407cuPBfzLSzsNUDgcM593JPTphypo3nfcHS2vrG5lZ529nZ3ds/qFQP2zrJFKEtkvBEdUOsKWeStgwznHZTRbEIOe2E45vc7zxSpVkiH8wkpYHAQ8liRrCx0r3n1geVmud6c6C/xC9IDRRoDqrQ6UcJyQSVhnCsdc/3UhNMsTKMcDpz+pmmKSZjPKQ9SyUWVAfTedYZOrVKhOJE2ScNmqu/N6ZYaD0RoZ0U2Iz0qpeL/3pPiwNLWqTzI8taKFYSmvgqmDKZZoZKsggYZxyZBOWFoYgpSgyfWIKJYvaPiIywwsTYWh3bnr/a1V/SPnf9ulu/u6g1rosey+AYnIAz4INL0AC3oAlagIAheAYv4BW+wXf4AT8XoyVY7ByBJcDvH2poo+c=</latexit>

0.6

<latexit sha1_base64="ANrgXaCxhHkRORiFc0wY5RTZvR0=">AAACI3icbVC7TsMwFLXLq4RXCyOLRYXEFCUVKowVLIxF0IfURpXjOK1VO4lsB1FF/QRW+AK+hg2xMPAvOG0G2nIkS0fn3Kt7fPyEM6Ud5xuWNja3tnfKu9be/sHhUaV63FFxKgltk5jHsudjRTmLaFszzWkvkRQLn9OuP7nN/e4TlYrF0aOeJtQTeBSxkBGsjfTg2vVhpebYzhxonbgFqYECrWEVWoMgJqmgkSYcK9V3nUR7GZaaEU5n1iBVNMFkgke0b2iEBVVeNs86Q+dGCVAYS/Mijebq340MC6WmwjeTAuuxWvVy8V/veXFgSQtUfmRZ88VKQh1eexmLklTTiCwChilHOkZ5YShgkhLNp4ZgIpn5IyJjLDHRplbLtOeudrVOOnXbbdiN+8ta86bosQxOwRm4AC64Ak1wB1qgDQgYgRfwCt7gO/yAn/BrMVqCxc4JWAL8+QVlM6Pk</latexit>

1.2
<latexit sha1_base64="3uA5JlJkCicwobDlk4IpfITAzMs=">AAACI3icbVDLSgMxFE3qq46vVpdugkVwNcyIVJdFNy4r2ge0Q8lkMm1okhmSjFhKP8GtfoFf407cuPBfzLSzsNUDgcM593JPTphypo3nfcHS2vrG5lZ529nZ3ds/qFQP2zrJFKEtkvBEdUOsKWeStgwznHZTRbEIOe2E45vc7zxSpVkiH8wkpYHAQ8liRrCx0r3v+oNKzXO9OdBf4hekBgo0B1Xo9KOEZIJKQzjWuud7qQmmWBlGOJ05/UzTFJMxHtKepRILqoPpPOsMnVolQnGi7JMGzdXfG1MstJ6I0E4KbEZ61cvFf72nxYElLdL5kWUtFCsJTXwVTJlMM0MlWQSMM45MgvLCUMQUJYZPLMFEMftHREZYYWJsrY5tz1/t6i9pn7t+3a3fXdQa10WPZXAMTsAZ8MElaIBb0AQtQMAQPIMX8Arf4Dv8gJ+L0RIsdo7AEuD3D2N2o+M=</latexit>

1.1
<latexit sha1_base64="sLKaL536+CtlCpsMMiyOHP4OC2U=">AAACI3icbVDLSgMxFE3qq46vVpdugkVwNcyIVJdFNy4r2ge0Q8lkMm1okhmSjFhKP8GtfoFf407cuPBfzLSzsNUDgcM593JPTphypo3nfcHS2vrG5lZ529nZ3ds/qFQP2zrJFKEtkvBEdUOsKWeStgwznHZTRbEIOe2E45vc7zxSpVkiH8wkpYHAQ8liRrCx0r3veoNKzXO9OdBf4hekBgo0B1Xo9KOEZIJKQzjWuud7qQmmWBlGOJ05/UzTFJMxHtKepRILqoPpPOsMnVolQnGi7JMGzdXfG1MstJ6I0E4KbEZ61cvFf72nxYElLdL5kWUtFCsJTXwVTJlMM0MlWQSMM45MgvLCUMQUJYZPLMFEMftHREZYYWJsrY5tz1/t6i9pn7t+3a3fXdQa10WPZXAMTsAZ8MElaIBb0AQtQMAQPIMX8Arf4Dv8gJ+L0RIsdo7AEuD3D2G5o+I=</latexit>

1.0
<latexit sha1_base64="5ixem1fWrjnuE0G+O43JmO/84nQ=">AAACI3icbVC7TsMwFLXLq4RXCyNLRIXEFCUIFdgqWBiLoA+pjSrHcVqrthPZDqKK+gms8AV8DRtiYeBfcNoMtOVIlo7OuVf3+AQJo0q77jcsra1vbG6Vt62d3b39g0r1sK3iVGLSwjGLZTdAijAqSEtTzUg3kQTxgJFOML7N/c4TkYrG4lFPEuJzNBQ0ohhpIz24zvWgUnMddwZ7lXgFqYECzUEVWv0wxiknQmOGlOp5bqL9DElNMSNTq58qkiA8RkPSM1QgTpSfzbJO7VOjhHYUS/OEtmfq340McaUmPDCTHOmRWvZy8V/veX5gQQtVfmRRC/hSQh1d+RkVSaqJwPOAUcpsHdt5YXZIJcGaTQxBWFLzRxuPkERYm1ot05633NUqaZ87Xt2p31/UGjdFj2VwDE7AGfDAJWiAO9AELYDBELyAV/AG3+EH/IRf89ESLHaOwALgzy9vn6Pq</latexit>

0.9
<latexit sha1_base64="bvcXl3n0Pqz66IFmtWIPhg8Bfdo=">AAACI3icbVC7TsMwFHXKq4RXCyOLRYXEFCUIlY4VLIxF0IfURpXjOK1V24lsB1FF/QRW+AK+hg2xMPAvOG0G2nIkS0fn3Kt7fIKEUaVd99sqbWxube+Ud+29/YPDo0r1uKPiVGLSxjGLZS9AijAqSFtTzUgvkQTxgJFuMLnN/e4TkYrG4lFPE+JzNBI0ohhpIz24TmNYqbmOOwdcJ15BaqBAa1i17EEY45QToTFDSvU9N9F+hqSmmJGZPUgVSRCeoBHpGyoQJ8rP5lln8NwoIYxiaZ7QcK7+3cgQV2rKAzPJkR6rVS8X//WeFweWtFDlR5a1gK8k1FHDz6hIUk0EXgSMUgZ1DPPCYEglwZpNDUFYUvNHiMdIIqxNrbZpz1vtap10Lh2v7tTvr2rNm6LHMjgFZ+ACeOAaNMEdaIE2wGAEXsAreLPerQ/r0/pajJasYucELMH6+QVt4qPp</latexit>

0.8

<latexit sha1_base64="2lHwROS04BmYh1gtB/ExRuSCFDQ=">AAACNnicbVDLTsJAFJ36RHyBunPTSExckdYYdEl04xITeSSUkOlwgQkzbTNza8Cm/+JWv8BfcePOuPUTHKALAU8yyck59+aeOX4kuEbH+bDW1jc2t7ZzO/ndvf2Dw0LxqKHDWDGos1CEquVTDYIHUEeOAlqRAip9AU1/dDf1m0+gNA+DR5xE0JF0EPA+ZxSN1C2ceAhjTDyQ0TCpTXDIaZp2CyWn7MxgrxI3IyWSodYtWnmvF7JYQoBMUK3brhNhJ6EKOROQ5r1YQ0TZiA6gbWhAJehOMouf2udG6dn9UJkXoD1T/24kVGo9kb6ZlBSHetmbiv964/mBBa2np0cWNV8uJcT+TSfhQRQjBGwesB8LG0N72qHd4woYiokhlClu/mizIVWUoWk6b9pzl7taJY3LslspVx6uStXbrMccOSVn5IK45JpUyT2pkTph5Jm8kFfyZr1bn9aX9T0fXbOynWOyAOvnF4INrLQ=</latexit>

Pythia
<latexit sha1_base64="/AOr5OUA8+L5bdaKqpkiVPmg3UE=">AAACNnicbVDLTsJAFJ36RHyBunPTSExckdYYdEl0wxITeSRAyHS4wISZtpm5VbDhX9zqF/grbtwZt36CU+hCwJNMcnLOvblnjhcKrtFxPqy19Y3Nre3MTnZ3b//gMJc/qusgUgxqLBCBanpUg+A+1JCjgGaogEpPQMMb3SV+4xGU5oH/gJMQOpIOfN7njKKRurmTNsIY4zbIcBhXQD3xwXTazRWcojODvUrclBRIimo3b2XbvYBFEnxkgmrdcp0QOzFVyJmAabYdaQgpG9EBtAz1qQTdiWfxp/a5UXp2P1Dm+WjP1L8bMZVaT6RnJiXFoV72EvFfbzw/sKD1dHJkUfPkUkLs33Ri7ocRgs/mAfuRsDGwkw7tHlfAUEwMoUxx80ebDamiDE3TWdOeu9zVKqlfFt1SsXR/VSjfpj1myCk5IxfEJdekTCqkSmqEkWfyQl7Jm/VufVpf1vd8dM1Kd47JAqyfX3H2rKs=</latexit>

Herwig

<latexit sha1_base64="S+1p41zr+D5FlJOXd6a9ZiPAM7w="></latexit>
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<latexit sha1_base64="AQiCGc8xyniiNYTX1M1VP7Rou3A=">AAACRXicbVDLSgNBEJyN7/iMHr0MBiGihF2R6DHoxUPwhYlCEsLspJMMzuwuM72SsOQD/Bqv+gV+gx/hTbzq5HEw0YKBmqpuurv8SAqDrvvupGZm5+YXFpfSyyura+sbmc2KCWPNocxDGep7nxmQIoAyCpRwH2lgypdw5z+cDfy7R9BGhMEt9iKoK9YOREtwhlZqbGRrCF1Mbg7oRanU3x/9SpeWXSpos9xNw92zVW7eHYL+Jd6YZMkYV42Mk641Qx4rCJBLZkzVcyOsJ0yj4BL66VpsIGL8gbWhamnAFJh6MrymT3et0qStUNsXIB2qvzsSpozpKd9WKoYdM+0NxH+97mjAhNY0gyGTmq+mNsTWST0RQRQjBHy0YCuWFEM6iJQ2hQaOsmcJ41rYGynvMM042uDTNj1vOqu/pHKY9wr5wvVRtng6znGRbJMdkiMeOSZFck6uSJlw8kSeyQt5dd6cD+fT+RqVppxxzxaZgPP9A3posOI=</latexit>

R, NLL + LO+ ⌦(R0)
<latexit sha1_base64="AQiCGc8xyniiNYTX1M1VP7Rou3A=">AAACRXicbVDLSgNBEJyN7/iMHr0MBiGihF2R6DHoxUPwhYlCEsLspJMMzuwuM72SsOQD/Bqv+gV+gx/hTbzq5HEw0YKBmqpuurv8SAqDrvvupGZm5+YXFpfSyyura+sbmc2KCWPNocxDGep7nxmQIoAyCpRwH2lgypdw5z+cDfy7R9BGhMEt9iKoK9YOREtwhlZqbGRrCF1Mbg7oRanU3x/9SpeWXSpos9xNw92zVW7eHYL+Jd6YZMkYV42Mk641Qx4rCJBLZkzVcyOsJ0yj4BL66VpsIGL8gbWhamnAFJh6MrymT3et0qStUNsXIB2qvzsSpozpKd9WKoYdM+0NxH+97mjAhNY0gyGTmq+mNsTWST0RQRQjBHy0YCuWFEM6iJQ2hQaOsmcJ41rYGynvMM042uDTNj1vOqu/pHKY9wr5wvVRtng6znGRbJMdkiMeOSZFck6uSJlw8kSeyQt5dd6cD+fT+RqVppxxzxaZgPP9A3posOI=</latexit>

R, NLL + LO+ ⌦(R0)

<latexit sha1_base64="+GVZ/NvdL6SmxJVKROdujPOaDZY=">AAACNXicbVDNSsNAGNzUvxr/Wnv0EixCvYSkaPUiFL14rGBbsQ1hs9m0S3eTsLsRQ+izeNUn8Fk8eBOvvoKbNgfbOrAwzHwf3+x4MSVCWtaHVlpb39jcKm/rO7t7+weV6mFPRAlHuIsiGvEHDwpMSYi7kkiKH2KOIfMo7nuTm9zvP2EuSBTeyzTGDoOjkAQEQakkt1IbQhqPoSsazH08vbJMu3nuVuqWac1grBK7IHVQoONWNX3oRyhhOJSIQiEGthVLJ4NcEkTxVB8mAscQTeAIDxQNIcPCyWbpp8aJUnwjiLh6oTRm6t+NDDIhUuapSQblWCx7ufiv9zw/sKD5Ij+yqHlsKaEMLp2MhHEicYjmAYOEGjIy8goNn3CMJE0VgYgT9UcDjSGHSKqiddWevdzVKuk1Tbtltu7O6u3roscyOALHoAFscAHa4BZ0QBcgkIIX8AretHftU/vSvuejJa3YqYEFaD+/q1uqAg==</latexit>

↵s(mZ) = 0.125
<latexit sha1_base64="etCnjIkNvFl9XMkvnUSubR4EPW4=">AAACNXicbVDLSsNAFJ3UV42v1i7dBItQNyERrW6EohuXFewD2xAmk0k7dCYJMxMxhH6LW/0Cv8WFO3HrLzhps7CtBwYO59zLPXO8mBIhLetDK62tb2xulbf1nd29/YNK9bArooQj3EERjXjfgwJTEuKOJJLifswxZB7FPW9ym/u9J8wFicIHmcbYYXAUkoAgKJXkVmpDSOMxdEWDuY+n15Zp2xdupW6Z1gzGKrELUgcF2m5V04d+hBKGQ4koFGJgW7F0MsglQRRP9WEicAzRBI7wQNEQMiycbJZ+apwoxTeCiKsXSmOm/t3IIBMiZZ6aZFCOxbKXi/96z/MDC5ov8iOLmseWEsrgyslIGCcSh2geMEioISMjr9DwCcdI0lQRiDhRfzTQGHKIpCpaV+3Zy12tku6ZaTfN5v15vXVT9FgGR+AYNIANLkEL3IE26AAEUvACXsGb9q59al/a93y0pBU7NbAA7ecXqZ2qAQ==</latexit>

↵s(mZ) = 0.115
<latexit sha1_base64="sYz3ZJ2oMBeqEHRfbZnTHKh6EwM=">AAACNXicbVDLSsNAFJ3UV42v1i7dBItQNyERrW6EohuXFewD2xAmk0k7dCYJMxMxhH6LW/0Cv8WFO3HrLzhps7CtBwYO59zLPXO8mBIhLetDK62tb2xulbf1nd29/YNK9bArooQj3EERjXjfgwJTEuKOJJLifswxZB7FPW9ym/u9J8wFicIHmcbYYXAUkoAgKJXkVmpDSOMxdEWDuY+n15ZpWxdupW6Z1gzGKrELUgcF2m5V04d+hBKGQ4koFGJgW7F0MsglQRRP9WEicAzRBI7wQNEQMiycbJZ+apwoxTeCiKsXSmOm/t3IIBMiZZ6aZFCOxbKXi/96z/MDC5ov8iOLmseWEsrgyslIGCcSh2geMEioISMjr9DwCcdI0lQRiDhRfzTQGHKIpCpaV+3Zy12tku6ZaTfN5v15vXVT9FgGR+AYNIANLkEL3IE26AAEUvACXsGb9q59al/a93y0pBU7NbAA7ecXp9+qAA==</latexit>

↵s(mZ) = 0.105

<latexit sha1_base64="72DOo0niVJEBGs8OK03TDiqyKko=">AAACLXicbVDJSgNBFOyJW4xbokcvg0GIlzAjEj0GPegxAbNAMoSenjdJk57F7jeSMOQ7vOoX+DUeBPHqb9hZDiaxoKGoeo9XXW4suELL+jQyG5tb2zvZ3dze/sHhUb5w3FRRIhk0WCQi2XapAsFDaCBHAe1YAg1cAS13eDf1W88gFY/CRxzH4AS0H3KfM4pacuqlLsII03toTi56+aJVtmYw14m9IEWyQK1XMHJdL2JJACEyQZXq2FaMTkolciZgkusmCmLKhrQPHU1DGoBy0lnqiXmuFc/0I6lfiOZM/buR0kCpceDqyYDiQK16U/FfbzQ/sKR5anpkWXODlYTo3zgpD+MEIWTzgH4iTIzMaXWmxyUwFGNNKJNc/9FkAyopQ11wTrdnr3a1TpqXZbtSrtSvitXbRY9ZckrOSInY5JpUyQOpkQZh5Im8kFfyZrwbH8aX8T0fzRiLnROyBOPnFzV9qHQ=</latexit>

Q(GeV)

<latexit sha1_base64="WIO8AOSpQRYsBZfhtVZ0yHkeIrY=">AAACOnicbVDLSgNBEJz1bXwlehG8DAbBU9xViR7FEPAY0UTBhDA76dUhszvLTK8kLPFrvOoX+CNevYlXP8DZJAcTLWgoqrrp7vJjKQy67rszMzs3v7C4tJxbWV1b38gXNhtGJZpDnSup9K3PDEgRQR0FSriNNbDQl3DjdyuZf/MI2ggVXWM/hlbI7iMRCM7QSu38dhOhh+mVVDFQFdC4elQ5qFYrg3a+6JbcIehf4o1JkYxRaxecXLOjeBJChFwyY+48N8ZWyjQKLmGQayYGYsa77B7uLI1YCKaVDl8Y0D2rdGigtK0I6VD9PZGy0Jh+6NvOkOGDmfYy8V+vN1owoXVMtmRS88OpCzE4baUiihOEiI8ODBJJUdEsR9oRGjjKviWMa2F/pPyBacbRpp2z6XnTWf0ljcOSVy6VL4+LZ+fjHJfIDtkl+8QjJ+SMXJAaqRNOnsgzeSGvzpvz4Xw6X6PWGWc8s0Um4Hz/AOBirK4=</latexit> S
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<latexit sha1_base64="Pi7ZsuXSV68ijUAfPqhJVcxIPqc=">AAACIXicbVDLSgMxFE3qq46vVpdugkVwVWZEqsuiG5ct2Ae0Q8lkMm1okhmSjFiGfoFb/QK/xp24E3/GTDsLWz0QOJxzL/fkBAln2rjuFyxtbG5t75R3nb39g8OjSvW4q+NUEdohMY9VP8CaciZpxzDDaT9RFIuA014wvcv93iNVmsXywcwS6gs8lixiBBsrtd1RpebW3QXQX+IVpAYKtEZV6AzDmKSCSkM41nrguYnxM6wMI5zOnWGqaYLJFI/pwFKJBdV+tkg6R+dWCVEUK/ukQQv190aGhdYzEdhJgc1Er3u5+K/3tDywooU6P7KqBWItoYlu/IzJJDVUkmXAKOXIxCivC4VMUWL4zBJMFLN/RGSCFSbGlurY9rz1rv6S7mXda9Qb7ata87bosQxOwRm4AB64Bk1wD1qgAwig4Bm8gFf4Bt/hB/xcjpZgsXMCVgC/fwBxu6Nv</latexit>

0
<latexit sha1_base64="zEwPLln906OEe+Ba9OTG0wJuIqI=">AAACI3icbVDLTgIxFG3xhfgCXbppJCauyIxRdEl04xKjPBKYkE6nAw1tZ9J2jGTCJ7jVL/Br3Bk3LvwXOzALAU/S5OSce3NPjx9zpo3jfMPC2vrG5lZxu7Szu7d/UK4ctnWUKEJbJOKR6vpYU84kbRlmOO3GimLhc9rxx7eZ33miSrNIPppJTD2Bh5KFjGBjpYdLxxmUq07NmQGtEjcnVZCjOajAUj+ISCKoNIRjrXuuExsvxcowwum01E80jTEZ4yHtWSqxoNpLZ1mn6NQqAQojZZ80aKb+3Uix0HoifDspsBnpZS8T//We5wcWtEBnRxY1XywlNOG1lzIZJ4ZKMg8YJhyZCGWFoYApSgyfWIKJYvaPiIywwsTYWku2PXe5q1XSPq+59Vr9/qLauMl7LIJjcALOgAuuQAPcgSZoAQKG4AW8gjf4Dj/gJ/yajxZgvnMEFgB/fgFsMaPo</latexit>

500
<latexit sha1_base64="o929K1zVXhdABFs4F4VlVC4FBHE=">AAACJHicbVDLSgMxFE3qq46vVpdugkVwVTIi1WXRjcsK9gHtUDKZTBuayQxJRixDf8GtfoFf405cuPFbzLSzsK0HAodz7uWeHD8RXBuMv2FpY3Nre6e86+ztHxweVarHHR2nirI2jUWsej7RTHDJ2oYbwXqJYiTyBev6k7vc7z4xpXksH800YV5ERpKHnBKTSy7GeFip4TqeA60TtyA1UKA1rEJnEMQ0jZg0VBCt+y5OjJcRZTgVbOYMUs0SQidkxPqWShIx7WXzsDN0bpUAhbGyTxo0V/9uZCTSehr5djIiZqxXvVz813teHFjSAp0fWdb8aCWhCW+8jMskNUzSRcAwFcjEKG8MBVwxasTUEkIVt39EdEwUocb26tj23NWu1knnsu426o2Hq1rztuixDE7BGbgALrgGTXAPWqANKBiDF/AK3uA7/ICf8GsxWoLFzglYAvz5Bd5XpB4=</latexit>

1000
<latexit sha1_base64="FQerMsquIg0rNhHVZ3hfZZx1Mgw=">AAACJHicbVDLSgMxFE3qq46vVpdugkVwVWZEq8uiG5cV7APaoWQymTY0yQxJRixDf8GtfoFf405cuPFbzLSzsNUDgcM593JPTpBwpo3rfsHS2vrG5lZ529nZ3ds/qFQPOzpOFaFtEvNY9QKsKWeStg0znPYSRbEIOO0Gk9vc7z5SpVksH8w0ob7AI8kiRrDJJe/SdYeVmlt350B/iVeQGijQGlahMwhjkgoqDeFY677nJsbPsDKMcDpzBqmmCSYTPKJ9SyUWVPvZPOwMnVolRFGs7JMGzdXfGxkWWk9FYCcFNmO96uXiv97T4sCSFur8yLIWiJWEJrr2MyaT1FBJFgGjlCMTo7wxFDJFieFTSzBRzP4RkTFWmBjbq2Pb81a7+ks653WvUW/cX9SaN0WPZXAMTsAZ8MAVaII70AJtQMAYPIMX8Arf4Dv8gJ+L0RIsdo7AEuD3D+cSpCM=</latexit>

1500
<latexit sha1_base64="qK3dcnNNMEvyi58bgGX1X8Yb2FA=">AAACJHicbVDLSgMxFE181vHV6tJNsAiuSqZIdVl047KCfUA7lEwm04ZmMkOSEcvQX3CrX+DXuBMXbvwWM+0sbOuBwOGce7knx08E1wbjb7ixubW9s1vac/YPDo+Oy5WTjo5TRVmbxiJWPZ9oJrhkbcONYL1EMRL5gnX9yV3ud5+Y0jyWj2aaMC8iI8lDTonJpTrGeFiu4hqeA60TtyBVUKA1rEBnEMQ0jZg0VBCt+y5OjJcRZTgVbOYMUs0SQidkxPqWShIx7WXzsDN0YZUAhbGyTxo0V/9uZCTSehr5djIiZqxXvVz813teHFjSAp0fWdb8aCWhCW+8jMskNUzSRcAwFcjEKG8MBVwxasTUEkIVt39EdEwUocb26tj23NWu1kmnXnMbtcbDVbV5W/RYAmfgHFwCF1yDJrgHLdAGFIzBC3gFb/AdfsBP+LUY3YDFzilYAvz5BeAXpB8=</latexit>

2000

<latexit sha1_base64="WB4z/DXD1Uax7OQVo5NtQ0la5is=">AAACI3icbVC7TsMwFLXLq4RXCyOLRYXEFCUVKowVLIxF0IfURpXjOK1VO4lsB1FF/QRW+AK+hg2xMPAvOG0G2nIkS0fn3Kt7fPyEM6Ud5xuWNja3tnfKu9be/sHhUaV63FFxKgltk5jHsudjRTmLaFszzWkvkRQLn9OuP7nN/e4TlYrF0aOeJtQTeBSxkBGsjfTg2PVhpebYzhxonbgFqYECrWEVWoMgJqmgkSYcK9V3nUR7GZaaEU5n1iBVNMFkgke0b2iEBVVeNs86Q+dGCVAYS/Mijebq340MC6WmwjeTAuuxWvVy8V/veXFgSQtUfmRZ88VKQh1eexmLklTTiCwChilHOkZ5YShgkhLNp4ZgIpn5IyJjLDHRplbLtOeudrVOOnXbbdiN+8ta86bosQxOwRm4AC64Ak1wB1qgDQgYgRfwCt7gO/yAn/BrMVqCxc4JWAL8+QVjdKPj</latexit>

0.2

<latexit sha1_base64="cupTaqvMMBWjW6iyQGmibupHGEU=">AAACI3icbVC7TsMwFLXLq4RXCyNLRIXEFCWACmMFC2MR9CG1UeU4TmvVdiLbQVRRP4EVvoCvYUMsDPwLTpuBthzJ0tE59+oenyBhVGnX/YaltfWNza3ytrWzu7d/UKketlWcSkxaOGax7AZIEUYFaWmqGekmkiAeMNIJxre533kiUtFYPOpJQnyOhoJGFCNtpAfXuRhUaq7jzmCvEq8gNVCgOahCqx/GOOVEaMyQUj3PTbSfIakpZmRq9VNFEoTHaEh6hgrEifKzWdapfWqU0I5iaZ7Q9kz9u5EhrtSEB2aSIz1Sy14u/us9zw8saKHKjyxqAV9KqKNrP6MiSTUReB4wSpmtYzsvzA6pJFiziSEIS2r+aOMRkghrU6tl2vOWu1ol7XPHqzv1+8ta46bosQyOwQk4Ax64Ag1wB5qgBTAYghfwCt7gO/yAn/BrPlqCxc4RWAD8+QVlMaPk</latexit>

0.3

<latexit sha1_base64="+EkKRWbT3B7s9tDnrPZuCkz9ZZw=">AAACI3icbVC7TsMwFLXLq4RXCyOLRYXEFCWoKowVLIxF0IfURpXjOK1VO4lsB1FF/QRW+AK+hg2xMPAvOG0G2nIkS0fn3Kt7fPyEM6Ud5xuWNja3tnfKu9be/sHhUaV63FFxKgltk5jHsudjRTmLaFszzWkvkRQLn9OuP7nN/e4TlYrF0aOeJtQTeBSxkBGsjfTg2PVhpebYzhxonbgFqYECrWEVWoMgJqmgkSYcK9V3nUR7GZaaEU5n1iBVNMFkgke0b2iEBVVeNs86Q+dGCVAYS/Mijebq340MC6WmwjeTAuuxWvVy8V/veXFgSQtUfmRZ88VKQh1eexmLklTTiCwChilHOkZ5YShgkhLNp4ZgIpn5IyJjLDHRplbLtOeudrVOOpe227Ab9/Va86bosQxOwRm4AC64Ak1wB1qgDQgYgRfwCt7gO/yAn/BrMVqCxc4JWAL8+QVm7qPl</latexit>

0.4

<latexit sha1_base64="Ih8At/2tLqvnMO9ZPrViqjY0ESk=">AAACI3icbVC7TsMwFLXLq4RXCyNLRIXEFCUICmMFC2MR9CG1UeU4TmvVdiLbQVRRP4EVvoCvYUMsDPwLTpuBthzJ0tE59+oenyBhVGnX/YaltfWNza3ytrWzu7d/UKketlWcSkxaOGax7AZIEUYFaWmqGekmkiAeMNIJxre533kiUtFYPOpJQnyOhoJGFCNtpAfXuRxUaq7jzmCvEq8gNVCgOahCqx/GOOVEaMyQUj3PTbSfIakpZmRq9VNFEoTHaEh6hgrEifKzWdapfWqU0I5iaZ7Q9kz9u5EhrtSEB2aSIz1Sy14u/us9zw8saKHKjyxqAV9KqKNrP6MiSTUReB4wSpmtYzsvzA6pJFiziSEIS2r+aOMRkghrU6tl2vOWu1ol7XPHqzv1+4ta46bosQyOwQk4Ax64Ag1wB5qgBTAYghfwCt7gO/yAn/BrPlqCxc4RWAD8+QVoq6Pm</latexit>

0.5

<latexit sha1_base64="Be8q+qJK2SFymdfP2SwHktnY1dg=">AAACI3icbVDLSgMxFE3qq46vVpdugkVwNcyIVJdFNy4r2ge0Q8lkMm1okhmSjFhKP8GtfoFf407cuPBfzLSzsNUDgcM593JPTphypo3nfcHS2vrG5lZ529nZ3ds/qFQP2zrJFKEtkvBEdUOsKWeStgwznHZTRbEIOe2E45vc7zxSpVkiH8wkpYHAQ8liRrCx0r3n1geVmud6c6C/xC9IDRRoDqrQ6UcJyQSVhnCsdc/3UhNMsTKMcDpz+pmmKSZjPKQ9SyUWVAfTedYZOrVKhOJE2ScNmqu/N6ZYaD0RoZ0U2Iz0qpeL/3pPiwNLWqTzI8taKFYSmvgqmDKZZoZKsggYZxyZBOWFoYgpSgyfWIKJYvaPiIywwsTYWh3bnr/a1V/SPnf9ulu/u6g1rosey+AYnIAz4INL0AC3oAlagIAheAYv4BW+wXf4AT8XoyVY7ByBJcDvH2poo+c=</latexit>

0.6

<latexit sha1_base64="ANrgXaCxhHkRORiFc0wY5RTZvR0=">AAACI3icbVC7TsMwFLXLq4RXCyOLRYXEFCUVKowVLIxF0IfURpXjOK1VO4lsB1FF/QRW+AK+hg2xMPAvOG0G2nIkS0fn3Kt7fPyEM6Ud5xuWNja3tnfKu9be/sHhUaV63FFxKgltk5jHsudjRTmLaFszzWkvkRQLn9OuP7nN/e4TlYrF0aOeJtQTeBSxkBGsjfTg2vVhpebYzhxonbgFqYECrWEVWoMgJqmgkSYcK9V3nUR7GZaaEU5n1iBVNMFkgke0b2iEBVVeNs86Q+dGCVAYS/Mijebq340MC6WmwjeTAuuxWvVy8V/veXFgSQtUfmRZ88VKQh1eexmLklTTiCwChilHOkZ5YShgkhLNp4ZgIpn5IyJjLDHRplbLtOeudrVOOnXbbdiN+8ta86bosQxOwRm4AC64Ak1wB1qgDQgYgRfwCt7gO/yAn/BrMVqCxc4JWAL8+QVlM6Pk</latexit>

1.2
<latexit sha1_base64="3uA5JlJkCicwobDlk4IpfITAzMs=">AAACI3icbVDLSgMxFE3qq46vVpdugkVwNcyIVJdFNy4r2ge0Q8lkMm1okhmSjFhKP8GtfoFf407cuPBfzLSzsNUDgcM593JPTphypo3nfcHS2vrG5lZ529nZ3ds/qFQP2zrJFKEtkvBEdUOsKWeStgwznHZTRbEIOe2E45vc7zxSpVkiH8wkpYHAQ8liRrCx0r3v+oNKzXO9OdBf4hekBgo0B1Xo9KOEZIJKQzjWuud7qQmmWBlGOJ05/UzTFJMxHtKepRILqoPpPOsMnVolQnGi7JMGzdXfG1MstJ6I0E4KbEZ61cvFf72nxYElLdL5kWUtFCsJTXwVTJlMM0MlWQSMM45MgvLCUMQUJYZPLMFEMftHREZYYWJsrY5tz1/t6i9pn7t+3a3fXdQa10WPZXAMTsAZ8MElaIBb0AQtQMAQPIMX8Arf4Dv8gJ+L0RIsdo7AEuD3D2N2o+M=</latexit>

1.1
<latexit sha1_base64="sLKaL536+CtlCpsMMiyOHP4OC2U=">AAACI3icbVDLSgMxFE3qq46vVpdugkVwNcyIVJdFNy4r2ge0Q8lkMm1okhmSjFhKP8GtfoFf407cuPBfzLSzsNUDgcM593JPTphypo3nfcHS2vrG5lZ529nZ3ds/qFQP2zrJFKEtkvBEdUOsKWeStgwznHZTRbEIOe2E45vc7zxSpVkiH8wkpYHAQ8liRrCx0r3veoNKzXO9OdBf4hekBgo0B1Xo9KOEZIJKQzjWuud7qQmmWBlGOJ05/UzTFJMxHtKepRILqoPpPOsMnVolQnGi7JMGzdXfG1MstJ6I0E4KbEZ61cvFf72nxYElLdL5kWUtFCsJTXwVTJlMM0MlWQSMM45MgvLCUMQUJYZPLMFEMftHREZYYWJsrY5tz1/t6i9pn7t+3a3fXdQa10WPZXAMTsAZ8MElaIBb0AQtQMAQPIMX8Arf4Dv8gJ+L0RIsdo7AEuD3D2G5o+I=</latexit>

1.0
<latexit sha1_base64="5ixem1fWrjnuE0G+O43JmO/84nQ=">AAACI3icbVC7TsMwFLXLq4RXCyNLRIXEFCUIFdgqWBiLoA+pjSrHcVqrthPZDqKK+gms8AV8DRtiYeBfcNoMtOVIlo7OuVf3+AQJo0q77jcsra1vbG6Vt62d3b39g0r1sK3iVGLSwjGLZTdAijAqSEtTzUg3kQTxgJFOML7N/c4TkYrG4lFPEuJzNBQ0ohhpIz24zvWgUnMddwZ7lXgFqYECzUEVWv0wxiknQmOGlOp5bqL9DElNMSNTq58qkiA8RkPSM1QgTpSfzbJO7VOjhHYUS/OEtmfq340McaUmPDCTHOmRWvZy8V/veX5gQQtVfmRRC/hSQh1d+RkVSaqJwPOAUcpsHdt5YXZIJcGaTQxBWFLzRxuPkERYm1ot05633NUqaZ87Xt2p31/UGjdFj2VwDE7AGfDAJWiAO9AELYDBELyAV/AG3+EH/IRf89ESLHaOwALgzy9vn6Pq</latexit>

0.9
<latexit sha1_base64="bvcXl3n0Pqz66IFmtWIPhg8Bfdo=">AAACI3icbVC7TsMwFHXKq4RXCyOLRYXEFCUIlY4VLIxF0IfURpXjOK1V24lsB1FF/QRW+AK+hg2xMPAvOG0G2nIkS0fn3Kt7fIKEUaVd99sqbWxube+Ud+29/YPDo0r1uKPiVGLSxjGLZS9AijAqSFtTzUgvkQTxgJFuMLnN/e4TkYrG4lFPE+JzNBI0ohhpIz24TmNYqbmOOwdcJ15BaqBAa1i17EEY45QToTFDSvU9N9F+hqSmmJGZPUgVSRCeoBHpGyoQJ8rP5lln8NwoIYxiaZ7QcK7+3cgQV2rKAzPJkR6rVS8X//WeFweWtFDlR5a1gK8k1FHDz6hIUk0EXgSMUgZ1DPPCYEglwZpNDUFYUvNHiMdIIqxNrbZpz1vtap10Lh2v7tTvr2rNm6LHMjgFZ+ACeOAaNMEdaIE2wGAEXsAreLPerQ/r0/pajJasYucELMH6+QVt4qPp</latexit>

0.8

<latexit sha1_base64="2lHwROS04BmYh1gtB/ExRuSCFDQ=">AAACNnicbVDLTsJAFJ36RHyBunPTSExckdYYdEl04xITeSSUkOlwgQkzbTNza8Cm/+JWv8BfcePOuPUTHKALAU8yyck59+aeOX4kuEbH+bDW1jc2t7ZzO/ndvf2Dw0LxqKHDWDGos1CEquVTDYIHUEeOAlqRAip9AU1/dDf1m0+gNA+DR5xE0JF0EPA+ZxSN1C2ceAhjTDyQ0TCpTXDIaZp2CyWn7MxgrxI3IyWSodYtWnmvF7JYQoBMUK3brhNhJ6EKOROQ5r1YQ0TZiA6gbWhAJehOMouf2udG6dn9UJkXoD1T/24kVGo9kb6ZlBSHetmbiv964/mBBa2np0cWNV8uJcT+TSfhQRQjBGwesB8LG0N72qHd4woYiokhlClu/mizIVWUoWk6b9pzl7taJY3LslspVx6uStXbrMccOSVn5IK45JpUyT2pkTph5Jm8kFfyZr1bn9aX9T0fXbOynWOyAOvnF4INrLQ=</latexit>

Pythia
<latexit sha1_base64="/AOr5OUA8+L5bdaKqpkiVPmg3UE=">AAACNnicbVDLTsJAFJ36RHyBunPTSExckdYYdEl0wxITeSRAyHS4wISZtpm5VbDhX9zqF/grbtwZt36CU+hCwJNMcnLOvblnjhcKrtFxPqy19Y3Nre3MTnZ3b//gMJc/qusgUgxqLBCBanpUg+A+1JCjgGaogEpPQMMb3SV+4xGU5oH/gJMQOpIOfN7njKKRurmTNsIY4zbIcBhXQD3xwXTazRWcojODvUrclBRIimo3b2XbvYBFEnxkgmrdcp0QOzFVyJmAabYdaQgpG9EBtAz1qQTdiWfxp/a5UXp2P1Dm+WjP1L8bMZVaT6RnJiXFoV72EvFfbzw/sKD1dHJkUfPkUkLs33Ri7ocRgs/mAfuRsDGwkw7tHlfAUEwMoUxx80ebDamiDE3TWdOeu9zVKqlfFt1SsXR/VSjfpj1myCk5IxfEJdekTCqkSmqEkWfyQl7Jm/VufVpf1vd8dM1Kd47JAqyfX3H2rKs=</latexit>

Herwig

<latexit sha1_base64="S+1p41zr+D5FlJOXd6a9ZiPAM7w="></latexit>
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• NP effects do not 
completely cancel in 
ratios!


• Lower panel: difference 
between parton and 
hadron level prediction


• Hadronization effects 
are larger than 
standard prediction 
from MC(had - part)!

Impact on  extractionαs

18

<latexit sha1_base64="AQiCGc8xyniiNYTX1M1VP7Rou3A=">AAACRXicbVDLSgNBEJyN7/iMHr0MBiGihF2R6DHoxUPwhYlCEsLspJMMzuwuM72SsOQD/Bqv+gV+gx/hTbzq5HEw0YKBmqpuurv8SAqDrvvupGZm5+YXFpfSyyura+sbmc2KCWPNocxDGep7nxmQIoAyCpRwH2lgypdw5z+cDfy7R9BGhMEt9iKoK9YOREtwhlZqbGRrCF1Mbg7oRanU3x/9SpeWXSpos9xNw92zVW7eHYL+Jd6YZMkYV42Mk641Qx4rCJBLZkzVcyOsJ0yj4BL66VpsIGL8gbWhamnAFJh6MrymT3et0qStUNsXIB2qvzsSpozpKd9WKoYdM+0NxH+97mjAhNY0gyGTmq+mNsTWST0RQRQjBHy0YCuWFEM6iJQ2hQaOsmcJ41rYGynvMM042uDTNj1vOqu/pHKY9wr5wvVRtng6znGRbJMdkiMeOSZFck6uSJlw8kSeyQt5dd6cD+fT+RqVppxxzxaZgPP9A3posOI=</latexit>

R, NLL + LO+ ⌦(R0)
<latexit sha1_base64="AQiCGc8xyniiNYTX1M1VP7Rou3A=">AAACRXicbVDLSgNBEJyN7/iMHr0MBiGihF2R6DHoxUPwhYlCEsLspJMMzuwuM72SsOQD/Bqv+gV+gx/hTbzq5HEw0YKBmqpuurv8SAqDrvvupGZm5+YXFpfSyyura+sbmc2KCWPNocxDGep7nxmQIoAyCpRwH2lgypdw5z+cDfy7R9BGhMEt9iKoK9YOREtwhlZqbGRrCF1Mbg7oRanU3x/9SpeWXSpos9xNw92zVW7eHYL+Jd6YZMkYV42Mk641Qx4rCJBLZkzVcyOsJ0yj4BL66VpsIGL8gbWhamnAFJh6MrymT3et0qStUNsXIB2qvzsSpozpKd9WKoYdM+0NxH+97mjAhNY0gyGTmq+mNsTWST0RQRQjBHy0YCuWFEM6iJQ2hQaOsmcJ41rYGynvMM042uDTNj1vOqu/pHKY9wr5wvVRtng6znGRbJMdkiMeOSZFck6uSJlw8kSeyQt5dd6cD+fT+RqVppxxzxaZgPP9A3posOI=</latexit>

R, NLL + LO+ ⌦(R0)

<latexit sha1_base64="+GVZ/NvdL6SmxJVKROdujPOaDZY=">AAACNXicbVDNSsNAGNzUvxr/Wnv0EixCvYSkaPUiFL14rGBbsQ1hs9m0S3eTsLsRQ+izeNUn8Fk8eBOvvoKbNgfbOrAwzHwf3+x4MSVCWtaHVlpb39jcKm/rO7t7+weV6mFPRAlHuIsiGvEHDwpMSYi7kkiKH2KOIfMo7nuTm9zvP2EuSBTeyzTGDoOjkAQEQakkt1IbQhqPoSsazH08vbJMu3nuVuqWac1grBK7IHVQoONWNX3oRyhhOJSIQiEGthVLJ4NcEkTxVB8mAscQTeAIDxQNIcPCyWbpp8aJUnwjiLh6oTRm6t+NDDIhUuapSQblWCx7ufiv9zw/sKD5Ij+yqHlsKaEMLp2MhHEicYjmAYOEGjIy8goNn3CMJE0VgYgT9UcDjSGHSKqiddWevdzVKuk1Tbtltu7O6u3roscyOALHoAFscAHa4BZ0QBcgkIIX8AretHftU/vSvuejJa3YqYEFaD+/q1uqAg==</latexit>

↵s(mZ) = 0.125
<latexit sha1_base64="etCnjIkNvFl9XMkvnUSubR4EPW4=">AAACNXicbVDLSsNAFJ3UV42v1i7dBItQNyERrW6EohuXFewD2xAmk0k7dCYJMxMxhH6LW/0Cv8WFO3HrLzhps7CtBwYO59zLPXO8mBIhLetDK62tb2xulbf1nd29/YNK9bArooQj3EERjXjfgwJTEuKOJJLifswxZB7FPW9ym/u9J8wFicIHmcbYYXAUkoAgKJXkVmpDSOMxdEWDuY+n15Zp2xdupW6Z1gzGKrELUgcF2m5V04d+hBKGQ4koFGJgW7F0MsglQRRP9WEicAzRBI7wQNEQMiycbJZ+apwoxTeCiKsXSmOm/t3IIBMiZZ6aZFCOxbKXi/96z/MDC5ov8iOLmseWEsrgyslIGCcSh2geMEioISMjr9DwCcdI0lQRiDhRfzTQGHKIpCpaV+3Zy12tku6ZaTfN5v15vXVT9FgGR+AYNIANLkEL3IE26AAEUvACXsGb9q59al/a93y0pBU7NbAA7ecXqZ2qAQ==</latexit>

↵s(mZ) = 0.115
<latexit sha1_base64="sYz3ZJ2oMBeqEHRfbZnTHKh6EwM=">AAACNXicbVDLSsNAFJ3UV42v1i7dBItQNyERrW6EohuXFewD2xAmk0k7dCYJMxMxhH6LW/0Cv8WFO3HrLzhps7CtBwYO59zLPXO8mBIhLetDK62tb2xulbf1nd29/YNK9bArooQj3EERjXjfgwJTEuKOJJLifswxZB7FPW9ym/u9J8wFicIHmcbYYXAUkoAgKJXkVmpDSOMxdEWDuY+n15ZpWxdupW6Z1gzGKrELUgcF2m5V04d+hBKGQ4koFGJgW7F0MsglQRRP9WEicAzRBI7wQNEQMiycbJZ+apwoxTeCiKsXSmOm/t3IIBMiZZ6aZFCOxbKXi/96z/MDC5ov8iOLmseWEsrgyslIGCcSh2geMEioISMjr9DwCcdI0lQRiDhRfzTQGHKIpCpaV+3Zy12tku6ZaTfN5v15vXVT9FgGR+AYNIANLkEL3IE26AAEUvACXsGb9q59al/a93y0pBU7NbAA7ecXp9+qAA==</latexit>

↵s(mZ) = 0.105

<latexit sha1_base64="72DOo0niVJEBGs8OK03TDiqyKko=">AAACLXicbVDJSgNBFOyJW4xbokcvg0GIlzAjEj0GPegxAbNAMoSenjdJk57F7jeSMOQ7vOoX+DUeBPHqb9hZDiaxoKGoeo9XXW4suELL+jQyG5tb2zvZ3dze/sHhUb5w3FRRIhk0WCQi2XapAsFDaCBHAe1YAg1cAS13eDf1W88gFY/CRxzH4AS0H3KfM4pacuqlLsII03toTi56+aJVtmYw14m9IEWyQK1XMHJdL2JJACEyQZXq2FaMTkolciZgkusmCmLKhrQPHU1DGoBy0lnqiXmuFc/0I6lfiOZM/buR0kCpceDqyYDiQK16U/FfbzQ/sKR5anpkWXODlYTo3zgpD+MEIWTzgH4iTIzMaXWmxyUwFGNNKJNc/9FkAyopQ11wTrdnr3a1TpqXZbtSrtSvitXbRY9ZckrOSInY5JpUyQOpkQZh5Im8kFfyZrwbH8aX8T0fzRiLnROyBOPnFzV9qHQ=</latexit>

Q(GeV)

<latexit sha1_base64="WIO8AOSpQRYsBZfhtVZ0yHkeIrY=">AAACOnicbVDLSgNBEJz1bXwlehG8DAbBU9xViR7FEPAY0UTBhDA76dUhszvLTK8kLPFrvOoX+CNevYlXP8DZJAcTLWgoqrrp7vJjKQy67rszMzs3v7C4tJxbWV1b38gXNhtGJZpDnSup9K3PDEgRQR0FSriNNbDQl3DjdyuZf/MI2ggVXWM/hlbI7iMRCM7QSu38dhOhh+mVVDFQFdC4elQ5qFYrg3a+6JbcIehf4o1JkYxRaxecXLOjeBJChFwyY+48N8ZWyjQKLmGQayYGYsa77B7uLI1YCKaVDl8Y0D2rdGigtK0I6VD9PZGy0Jh+6NvOkOGDmfYy8V+vN1owoXVMtmRS88OpCzE4baUiihOEiI8ODBJJUdEsR9oRGjjKviWMa2F/pPyBacbRpp2z6XnTWf0ljcOSVy6VL4+LZ+fjHJfIDtkl+8QjJ+SMXJAaqRNOnsgzeSGvzpvz4Xw6X6PWGWc8s0Um4Hz/AOBirK4=</latexit> S
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<latexit sha1_base64="Pi7ZsuXSV68ijUAfPqhJVcxIPqc=">AAACIXicbVDLSgMxFE3qq46vVpdugkVwVWZEqsuiG5ct2Ae0Q8lkMm1okhmSjFiGfoFb/QK/xp24E3/GTDsLWz0QOJxzL/fkBAln2rjuFyxtbG5t75R3nb39g8OjSvW4q+NUEdohMY9VP8CaciZpxzDDaT9RFIuA014wvcv93iNVmsXywcwS6gs8lixiBBsrtd1RpebW3QXQX+IVpAYKtEZV6AzDmKSCSkM41nrguYnxM6wMI5zOnWGqaYLJFI/pwFKJBdV+tkg6R+dWCVEUK/ukQQv190aGhdYzEdhJgc1Er3u5+K/3tDywooU6P7KqBWItoYlu/IzJJDVUkmXAKOXIxCivC4VMUWL4zBJMFLN/RGSCFSbGlurY9rz1rv6S7mXda9Qb7ata87bosQxOwRm4AB64Bk1wD1qgAwig4Bm8gFf4Bt/hB/xcjpZgsXMCVgC/fwBxu6Nv</latexit>

0
<latexit sha1_base64="zEwPLln906OEe+Ba9OTG0wJuIqI=">AAACI3icbVDLTgIxFG3xhfgCXbppJCauyIxRdEl04xKjPBKYkE6nAw1tZ9J2jGTCJ7jVL/Br3Bk3LvwXOzALAU/S5OSce3NPjx9zpo3jfMPC2vrG5lZxu7Szu7d/UK4ctnWUKEJbJOKR6vpYU84kbRlmOO3GimLhc9rxx7eZ33miSrNIPppJTD2Bh5KFjGBjpYdLxxmUq07NmQGtEjcnVZCjOajAUj+ISCKoNIRjrXuuExsvxcowwum01E80jTEZ4yHtWSqxoNpLZ1mn6NQqAQojZZ80aKb+3Uix0HoifDspsBnpZS8T//We5wcWtEBnRxY1XywlNOG1lzIZJ4ZKMg8YJhyZCGWFoYApSgyfWIKJYvaPiIywwsTYWku2PXe5q1XSPq+59Vr9/qLauMl7LIJjcALOgAuuQAPcgSZoAQKG4AW8gjf4Dj/gJ/yajxZgvnMEFgB/fgFsMaPo</latexit>

500
<latexit sha1_base64="o929K1zVXhdABFs4F4VlVC4FBHE=">AAACJHicbVDLSgMxFE3qq46vVpdugkVwVTIi1WXRjcsK9gHtUDKZTBuayQxJRixDf8GtfoFf405cuPFbzLSzsK0HAodz7uWeHD8RXBuMv2FpY3Nre6e86+ztHxweVarHHR2nirI2jUWsej7RTHDJ2oYbwXqJYiTyBev6k7vc7z4xpXksH800YV5ERpKHnBKTSy7GeFip4TqeA60TtyA1UKA1rEJnEMQ0jZg0VBCt+y5OjJcRZTgVbOYMUs0SQidkxPqWShIx7WXzsDN0bpUAhbGyTxo0V/9uZCTSehr5djIiZqxXvVz813teHFjSAp0fWdb8aCWhCW+8jMskNUzSRcAwFcjEKG8MBVwxasTUEkIVt39EdEwUocb26tj23NWu1knnsu426o2Hq1rztuixDE7BGbgALrgGTXAPWqANKBiDF/AK3uA7/ICf8GsxWoLFzglYAvz5Bd5XpB4=</latexit>

1000
<latexit sha1_base64="FQerMsquIg0rNhHVZ3hfZZx1Mgw=">AAACJHicbVDLSgMxFE3qq46vVpdugkVwVWZEq8uiG5cV7APaoWQymTY0yQxJRixDf8GtfoFf405cuPFbzLSzsNUDgcM593JPTpBwpo3rfsHS2vrG5lZ529nZ3ds/qFQPOzpOFaFtEvNY9QKsKWeStg0znPYSRbEIOO0Gk9vc7z5SpVksH8w0ob7AI8kiRrDJJe/SdYeVmlt350B/iVeQGijQGlahMwhjkgoqDeFY677nJsbPsDKMcDpzBqmmCSYTPKJ9SyUWVPvZPOwMnVolRFGs7JMGzdXfGxkWWk9FYCcFNmO96uXiv97T4sCSFur8yLIWiJWEJrr2MyaT1FBJFgGjlCMTo7wxFDJFieFTSzBRzP4RkTFWmBjbq2Pb81a7+ks653WvUW/cX9SaN0WPZXAMTsAZ8MAVaII70AJtQMAYPIMX8Arf4Dv8gJ+L0RIsdo7AEuD3D+cSpCM=</latexit>

1500
<latexit sha1_base64="qK3dcnNNMEvyi58bgGX1X8Yb2FA=">AAACJHicbVDLSgMxFE181vHV6tJNsAiuSqZIdVl047KCfUA7lEwm04ZmMkOSEcvQX3CrX+DXuBMXbvwWM+0sbOuBwOGce7knx08E1wbjb7ixubW9s1vac/YPDo+Oy5WTjo5TRVmbxiJWPZ9oJrhkbcONYL1EMRL5gnX9yV3ud5+Y0jyWj2aaMC8iI8lDTonJpTrGeFiu4hqeA60TtyBVUKA1rEBnEMQ0jZg0VBCt+y5OjJcRZTgVbOYMUs0SQidkxPqWShIx7WXzsDN0YZUAhbGyTxo0V/9uZCTSehr5djIiZqxXvVz813teHFjSAp0fWdb8aCWhCW+8jMskNUzSRcAwFcjEKG8MBVwxasTUEkIVt39EdEwUocb26tj23NWu1kmnXnMbtcbDVbV5W/RYAmfgHFwCF1yDJrgHLdAGFIzBC3gFb/AdfsBP+LUY3YDFzilYAvz5BeAXpB8=</latexit>

2000

<latexit sha1_base64="WB4z/DXD1Uax7OQVo5NtQ0la5is=">AAACI3icbVC7TsMwFLXLq4RXCyOLRYXEFCUVKowVLIxF0IfURpXjOK1VO4lsB1FF/QRW+AK+hg2xMPAvOG0G2nIkS0fn3Kt7fPyEM6Ud5xuWNja3tnfKu9be/sHhUaV63FFxKgltk5jHsudjRTmLaFszzWkvkRQLn9OuP7nN/e4TlYrF0aOeJtQTeBSxkBGsjfTg2PVhpebYzhxonbgFqYECrWEVWoMgJqmgkSYcK9V3nUR7GZaaEU5n1iBVNMFkgke0b2iEBVVeNs86Q+dGCVAYS/Mijebq340MC6WmwjeTAuuxWvVy8V/veXFgSQtUfmRZ88VKQh1eexmLklTTiCwChilHOkZ5YShgkhLNp4ZgIpn5IyJjLDHRplbLtOeudrVOOnXbbdiN+8ta86bosQxOwRm4AC64Ak1wB1qgDQgYgRfwCt7gO/yAn/BrMVqCxc4JWAL8+QVjdKPj</latexit>

0.2

<latexit sha1_base64="cupTaqvMMBWjW6iyQGmibupHGEU=">AAACI3icbVC7TsMwFLXLq4RXCyNLRIXEFCWACmMFC2MR9CG1UeU4TmvVdiLbQVRRP4EVvoCvYUMsDPwLTpuBthzJ0tE59+oenyBhVGnX/YaltfWNza3ytrWzu7d/UKketlWcSkxaOGax7AZIEUYFaWmqGekmkiAeMNIJxre533kiUtFYPOpJQnyOhoJGFCNtpAfXuRhUaq7jzmCvEq8gNVCgOahCqx/GOOVEaMyQUj3PTbSfIakpZmRq9VNFEoTHaEh6hgrEifKzWdapfWqU0I5iaZ7Q9kz9u5EhrtSEB2aSIz1Sy14u/us9zw8saKHKjyxqAV9KqKNrP6MiSTUReB4wSpmtYzsvzA6pJFiziSEIS2r+aOMRkghrU6tl2vOWu1ol7XPHqzv1+8ta46bosQyOwQk4Ax64Ag1wB5qgBTAYghfwCt7gO/yAn/BrPlqCxc4RWAD8+QVlMaPk</latexit>

0.3

<latexit sha1_base64="+EkKRWbT3B7s9tDnrPZuCkz9ZZw=">AAACI3icbVC7TsMwFLXLq4RXCyOLRYXEFCWoKowVLIxF0IfURpXjOK1VO4lsB1FF/QRW+AK+hg2xMPAvOG0G2nIkS0fn3Kt7fPyEM6Ud5xuWNja3tnfKu9be/sHhUaV63FFxKgltk5jHsudjRTmLaFszzWkvkRQLn9OuP7nN/e4TlYrF0aOeJtQTeBSxkBGsjfTg2PVhpebYzhxonbgFqYECrWEVWoMgJqmgkSYcK9V3nUR7GZaaEU5n1iBVNMFkgke0b2iEBVVeNs86Q+dGCVAYS/Mijebq340MC6WmwjeTAuuxWvVy8V/veXFgSQtUfmRZ88VKQh1eexmLklTTiCwChilHOkZ5YShgkhLNp4ZgIpn5IyJjLDHRplbLtOeudrVOOpe227Ab9/Va86bosQxOwRm4AC64Ak1wB1qgDQgYgRfwCt7gO/yAn/BrMVqCxc4JWAL8+QVm7qPl</latexit>

0.4

<latexit sha1_base64="Ih8At/2tLqvnMO9ZPrViqjY0ESk=">AAACI3icbVC7TsMwFLXLq4RXCyNLRIXEFCUICmMFC2MR9CG1UeU4TmvVdiLbQVRRP4EVvoCvYUMsDPwLTpuBthzJ0tE59+oenyBhVGnX/YaltfWNza3ytrWzu7d/UKketlWcSkxaOGax7AZIEUYFaWmqGekmkiAeMNIJxre533kiUtFYPOpJQnyOhoJGFCNtpAfXuRxUaq7jzmCvEq8gNVCgOahCqx/GOOVEaMyQUj3PTbSfIakpZmRq9VNFEoTHaEh6hgrEifKzWdapfWqU0I5iaZ7Q9kz9u5EhrtSEB2aSIz1Sy14u/us9zw8saKHKjyxqAV9KqKNrP6MiSTUReB4wSpmtYzsvzA6pJFiziSEIS2r+aOMRkghrU6tl2vOWu1ol7XPHqzv1+4ta46bosQyOwQk4Ax64Ag1wB5qgBTAYghfwCt7gO/yAn/BrPlqCxc4RWAD8+QVoq6Pm</latexit>

0.5

<latexit sha1_base64="Be8q+qJK2SFymdfP2SwHktnY1dg=">AAACI3icbVDLSgMxFE3qq46vVpdugkVwNcyIVJdFNy4r2ge0Q8lkMm1okhmSjFhKP8GtfoFf407cuPBfzLSzsNUDgcM593JPTphypo3nfcHS2vrG5lZ529nZ3ds/qFQP2zrJFKEtkvBEdUOsKWeStgwznHZTRbEIOe2E45vc7zxSpVkiH8wkpYHAQ8liRrCx0r3n1geVmud6c6C/xC9IDRRoDqrQ6UcJyQSVhnCsdc/3UhNMsTKMcDpz+pmmKSZjPKQ9SyUWVAfTedYZOrVKhOJE2ScNmqu/N6ZYaD0RoZ0U2Iz0qpeL/3pPiwNLWqTzI8taKFYSmvgqmDKZZoZKsggYZxyZBOWFoYgpSgyfWIKJYvaPiIywwsTYWh3bnr/a1V/SPnf9ulu/u6g1rosey+AYnIAz4INL0AC3oAlagIAheAYv4BW+wXf4AT8XoyVY7ByBJcDvH2poo+c=</latexit>

0.6

<latexit sha1_base64="ANrgXaCxhHkRORiFc0wY5RTZvR0=">AAACI3icbVC7TsMwFLXLq4RXCyOLRYXEFCUVKowVLIxF0IfURpXjOK1VO4lsB1FF/QRW+AK+hg2xMPAvOG0G2nIkS0fn3Kt7fPyEM6Ud5xuWNja3tnfKu9be/sHhUaV63FFxKgltk5jHsudjRTmLaFszzWkvkRQLn9OuP7nN/e4TlYrF0aOeJtQTeBSxkBGsjfTg2vVhpebYzhxonbgFqYECrWEVWoMgJqmgkSYcK9V3nUR7GZaaEU5n1iBVNMFkgke0b2iEBVVeNs86Q+dGCVAYS/Mijebq340MC6WmwjeTAuuxWvVy8V/veXFgSQtUfmRZ88VKQh1eexmLklTTiCwChilHOkZ5YShgkhLNp4ZgIpn5IyJjLDHRplbLtOeudrVOOnXbbdiN+8ta86bosQxOwRm4AC64Ak1wB1qgDQgYgRfwCt7gO/yAn/BrMVqCxc4JWAL8+QVlM6Pk</latexit>

1.2
<latexit sha1_base64="3uA5JlJkCicwobDlk4IpfITAzMs=">AAACI3icbVDLSgMxFE3qq46vVpdugkVwNcyIVJdFNy4r2ge0Q8lkMm1okhmSjFhKP8GtfoFf407cuPBfzLSzsNUDgcM593JPTphypo3nfcHS2vrG5lZ529nZ3ds/qFQP2zrJFKEtkvBEdUOsKWeStgwznHZTRbEIOe2E45vc7zxSpVkiH8wkpYHAQ8liRrCx0r3v+oNKzXO9OdBf4hekBgo0B1Xo9KOEZIJKQzjWuud7qQmmWBlGOJ05/UzTFJMxHtKepRILqoPpPOsMnVolQnGi7JMGzdXfG1MstJ6I0E4KbEZ61cvFf72nxYElLdL5kWUtFCsJTXwVTJlMM0MlWQSMM45MgvLCUMQUJYZPLMFEMftHREZYYWJsrY5tz1/t6i9pn7t+3a3fXdQa10WPZXAMTsAZ8MElaIBb0AQtQMAQPIMX8Arf4Dv8gJ+L0RIsdo7AEuD3D2N2o+M=</latexit>

1.1
<latexit sha1_base64="sLKaL536+CtlCpsMMiyOHP4OC2U=">AAACI3icbVDLSgMxFE3qq46vVpdugkVwNcyIVJdFNy4r2ge0Q8lkMm1okhmSjFhKP8GtfoFf407cuPBfzLSzsNUDgcM593JPTphypo3nfcHS2vrG5lZ529nZ3ds/qFQP2zrJFKEtkvBEdUOsKWeStgwznHZTRbEIOe2E45vc7zxSpVkiH8wkpYHAQ8liRrCx0r3veoNKzXO9OdBf4hekBgo0B1Xo9KOEZIJKQzjWuud7qQmmWBlGOJ05/UzTFJMxHtKepRILqoPpPOsMnVolQnGi7JMGzdXfG1MstJ6I0E4KbEZ61cvFf72nxYElLdL5kWUtFCsJTXwVTJlMM0MlWQSMM45MgvLCUMQUJYZPLMFEMftHREZYYWJsrY5tz1/t6i9pn7t+3a3fXdQa10WPZXAMTsAZ8MElaIBb0AQtQMAQPIMX8Arf4Dv8gJ+L0RIsdo7AEuD3D2G5o+I=</latexit>

1.0
<latexit sha1_base64="5ixem1fWrjnuE0G+O43JmO/84nQ=">AAACI3icbVC7TsMwFLXLq4RXCyNLRIXEFCUIFdgqWBiLoA+pjSrHcVqrthPZDqKK+gms8AV8DRtiYeBfcNoMtOVIlo7OuVf3+AQJo0q77jcsra1vbG6Vt62d3b39g0r1sK3iVGLSwjGLZTdAijAqSEtTzUg3kQTxgJFOML7N/c4TkYrG4lFPEuJzNBQ0ohhpIz24zvWgUnMddwZ7lXgFqYECzUEVWv0wxiknQmOGlOp5bqL9DElNMSNTq58qkiA8RkPSM1QgTpSfzbJO7VOjhHYUS/OEtmfq340McaUmPDCTHOmRWvZy8V/veX5gQQtVfmRRC/hSQh1d+RkVSaqJwPOAUcpsHdt5YXZIJcGaTQxBWFLzRxuPkERYm1ot05633NUqaZ87Xt2p31/UGjdFj2VwDE7AGfDAJWiAO9AELYDBELyAV/AG3+EH/IRf89ESLHaOwALgzy9vn6Pq</latexit>

0.9
<latexit sha1_base64="bvcXl3n0Pqz66IFmtWIPhg8Bfdo=">AAACI3icbVC7TsMwFHXKq4RXCyOLRYXEFCUIlY4VLIxF0IfURpXjOK1V24lsB1FF/QRW+AK+hg2xMPAvOG0G2nIkS0fn3Kt7fIKEUaVd99sqbWxube+Ud+29/YPDo0r1uKPiVGLSxjGLZS9AijAqSFtTzUgvkQTxgJFuMLnN/e4TkYrG4lFPE+JzNBI0ohhpIz24TmNYqbmOOwdcJ15BaqBAa1i17EEY45QToTFDSvU9N9F+hqSmmJGZPUgVSRCeoBHpGyoQJ8rP5lln8NwoIYxiaZ7QcK7+3cgQV2rKAzPJkR6rVS8X//WeFweWtFDlR5a1gK8k1FHDz6hIUk0EXgSMUgZ1DPPCYEglwZpNDUFYUvNHiMdIIqxNrbZpz1vtap10Lh2v7tTvr2rNm6LHMjgFZ+ACeOAaNMEdaIE2wGAEXsAreLPerQ/r0/pajJasYucELMH6+QVt4qPp</latexit>

0.8

<latexit sha1_base64="2lHwROS04BmYh1gtB/ExRuSCFDQ=">AAACNnicbVDLTsJAFJ36RHyBunPTSExckdYYdEl04xITeSSUkOlwgQkzbTNza8Cm/+JWv8BfcePOuPUTHKALAU8yyck59+aeOX4kuEbH+bDW1jc2t7ZzO/ndvf2Dw0LxqKHDWDGos1CEquVTDYIHUEeOAlqRAip9AU1/dDf1m0+gNA+DR5xE0JF0EPA+ZxSN1C2ceAhjTDyQ0TCpTXDIaZp2CyWn7MxgrxI3IyWSodYtWnmvF7JYQoBMUK3brhNhJ6EKOROQ5r1YQ0TZiA6gbWhAJehOMouf2udG6dn9UJkXoD1T/24kVGo9kb6ZlBSHetmbiv964/mBBa2np0cWNV8uJcT+TSfhQRQjBGwesB8LG0N72qHd4woYiokhlClu/mizIVWUoWk6b9pzl7taJY3LslspVx6uStXbrMccOSVn5IK45JpUyT2pkTph5Jm8kFfyZr1bn9aX9T0fXbOynWOyAOvnF4INrLQ=</latexit>

Pythia
<latexit sha1_base64="/AOr5OUA8+L5bdaKqpkiVPmg3UE=">AAACNnicbVDLTsJAFJ36RHyBunPTSExckdYYdEl0wxITeSRAyHS4wISZtpm5VbDhX9zqF/grbtwZt36CU+hCwJNMcnLOvblnjhcKrtFxPqy19Y3Nre3MTnZ3b//gMJc/qusgUgxqLBCBanpUg+A+1JCjgGaogEpPQMMb3SV+4xGU5oH/gJMQOpIOfN7njKKRurmTNsIY4zbIcBhXQD3xwXTazRWcojODvUrclBRIimo3b2XbvYBFEnxkgmrdcp0QOzFVyJmAabYdaQgpG9EBtAz1qQTdiWfxp/a5UXp2P1Dm+WjP1L8bMZVaT6RnJiXFoV72EvFfbzw/sKD1dHJkUfPkUkLs33Ri7ocRgs/mAfuRsDGwkw7tHlfAUEwMoUxx80ebDamiDE3TWdOeu9zVKqlfFt1SsXR/VSjfpj1myCk5IxfEJdekTCqkSmqEkWfyQl7Jm/VufVpf1vd8dM1Kd47JAqyfX3H2rKs=</latexit>

Herwig

<latexit sha1_base64="S+1p41zr+D5FlJOXd6a9ZiPAM7w="></latexit>
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Zhiquan Sun (MIT)“Energy Correlators at the Collider Frontier”, MITP

• We give a model-independent prediction of the leading 
nonperturbative correction to the projected energy correlator


‣ Derive  and  dependence 


‣ The universal matrix element  shows up for all angle cross 
section and collinear jet function


• We show that the -resummed R scheme series with 
nonperturbative correction better captures the approach to 
confinement transition 


• We demonstrate in a model-independent way that including 
nonperturbative corrections has a more significant impact on  
extraction than predicted by MCs

N xL

Ω1

xL

αs

Summary
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