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Motivation
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Entanglement has been measured by ATLAS and CMS

From the theory side, we should provide higher-order predictions

What are higher-orders?

Loops Multiplicity QCD/EW

We should also sharpen and understand our QFT tools

Talks by: 
Tianjun Li, Jia Liu 

Juan Ramon, Yoav, 
Massimo Blasone 



Higher-order corrections
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Top Pair [Czakon, Mitov, Poncelet ’08] 

Diboson

[Del Gratta Fabbri Grossi Maltoni  
Pagani Pellicioli Vicini ’25]

[Gonçalves, Kaladharan, Navarro ’25/’26]



Higher-order corrections: Diagrammatic
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Formally, for ttbar production at NLO (in QCD) we need…

Extra radiation?  
Larger Hilbert space.

If the radiation is unresolvable, can we see this as a quantum map?

Decoherence!

tree

virtual

real



Open Systems: Quantum Maps

4

The evolution of a system+environment is unitary

⇢0(t) = U(t)⇢S(0)⌦ ⇢E(0)U
†(t)
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Tracing over the environment subsystem

⇢S(t) = trE
⇥
U(t)⇢S(0)⌦ ⇢E(0)U

†(t)
⇤
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Open Systems: Quantum Maps
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The evolution of a system+environment is unitary

⇢0(t) = U(t)⇢S(0)⌦ ⇢E(0)U
†(t)
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Tracing over the environment subsystem

which we can write as a operator-sum representation (Kraus operators)

⇢S(t) =
X

j

Kj⇢S(0)K
†
j
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s.t
X

j

KjK
†
j = 1
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For bipartite qubits: Kj
<latexit sha1_base64="X9NN8MNKNtA5C19Nxulr3rER2aQ=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi+Clov2ANpTNdtKu3WzC7kYooT/BiwdFvPqLvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewsrq2vlHcLG1t7+zulfcPmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsYXU/91hMqzWP5YMYJ+hEdSB5yRo2V7m97j71yxa26M5Bl4uWkAjnqvfJXtx+zNEJpmKBadzw3MX5GleFM4KTUTTUmlI3oADuWShqh9rPZqRNyYpU+CWNlSxoyU39PZDTSehwFtjOiZqgXvan4n9dJTXjpZ1wmqUHJ5ovCVBATk+nfpM8VMiPGllCmuL2VsCFVlBmbTsmG4C2+vEyaZ1XPrXp355XaVR5HEY7gGE7BgwuowQ3UoQEMBvAMr/DmCOfFeXc+5q0FJ585hD9wPn8AHYaNrA==</latexit><latexit sha1_base64="X9NN8MNKNtA5C19Nxulr3rER2aQ=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi+Clov2ANpTNdtKu3WzC7kYooT/BiwdFvPqLvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewsrq2vlHcLG1t7+zulfcPmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsYXU/91hMqzWP5YMYJ+hEdSB5yRo2V7m97j71yxa26M5Bl4uWkAjnqvfJXtx+zNEJpmKBadzw3MX5GleFM4KTUTTUmlI3oADuWShqh9rPZqRNyYpU+CWNlSxoyU39PZDTSehwFtjOiZqgXvan4n9dJTXjpZ1wmqUHJ5ovCVBATk+nfpM8VMiPGllCmuL2VsCFVlBmbTsmG4C2+vEyaZ1XPrXp355XaVR5HEY7gGE7BgwuowQ3UoQEMBvAMr/DmCOfFeXc+5q0FJ585hD9wPn8AHYaNrA==</latexit><latexit sha1_base64="X9NN8MNKNtA5C19Nxulr3rER2aQ=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi+Clov2ANpTNdtKu3WzC7kYooT/BiwdFvPqLvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewsrq2vlHcLG1t7+zulfcPmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsYXU/91hMqzWP5YMYJ+hEdSB5yRo2V7m97j71yxa26M5Bl4uWkAjnqvfJXtx+zNEJpmKBadzw3MX5GleFM4KTUTTUmlI3oADuWShqh9rPZqRNyYpU+CWNlSxoyU39PZDTSehwFtjOiZqgXvan4n9dJTXjpZ1wmqUHJ5ovCVBATk+nfpM8VMiPGllCmuL2VsCFVlBmbTsmG4C2+vEyaZ1XPrXp355XaVR5HEY7gGE7BgwuowQ3UoQEMBvAMr/DmCOfFeXc+5q0FJ585hD9wPn8AHYaNrA==</latexit><latexit sha1_base64="X9NN8MNKNtA5C19Nxulr3rER2aQ=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi+Clov2ANpTNdtKu3WzC7kYooT/BiwdFvPqLvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewsrq2vlHcLG1t7+zulfcPmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsYXU/91hMqzWP5YMYJ+hEdSB5yRo2V7m97j71yxa26M5Bl4uWkAjnqvfJXtx+zNEJpmKBadzw3MX5GleFM4KTUTTUmlI3oADuWShqh9rPZqRNyYpU+CWNlSxoyU39PZDTSehwFtjOiZqgXvan4n9dJTXjpZ1wmqUHJ5ovCVBATk+nfpM8VMiPGllCmuL2VsCFVlBmbTsmG4C2+vEyaZ1XPrXp355XaVR5HEY7gGE7BgwuowQ3UoQEMBvAMr/DmCOfFeXc+5q0FJ585hD9wPn8AHYaNrA==</latexit>

Tensor product of Pauli

S
<latexit sha1_base64="xutZ+QJabng0Qjslt5xHZWNQx+E=">AAAB73icbVBNS8NAEN3Ur1q/qh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0s4m7E7GE/gkvHhTx6t/x5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmFldW19o7hZ2tre2d0r7x80TZxqDg0ey1i3A2ZACgUNFCihnWhgUSChFYyup37rEbQRsbrHcQJ+xAZKhIIztFK7i/CE2d2kV664VXcGuky8nFRIjnqv/NXtxzyNQCGXzJiO5yboZ0yj4BImpW5qIGF8xAbQsVSxCIyfze6d0BOr9GkYa1sK6Uz9PZGxyJhxFNjOiOHQLHpT8T+vk2J46WdCJSmC4vNFYSopxnT6PO0LDRzl2BLGtbC3Uj5kmnG0EZVsCN7iy8ukeVb13Kp3e16pXeVxFMkROSanxCMXpEZuSJ00CCeSPJNX8uY8OC/Ou/Mxby04+cwh+QPn8wdug5A2</latexit><latexit sha1_base64="xutZ+QJabng0Qjslt5xHZWNQx+E=">AAAB73icbVBNS8NAEN3Ur1q/qh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0s4m7E7GE/gkvHhTx6t/x5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmFldW19o7hZ2tre2d0r7x80TZxqDg0ey1i3A2ZACgUNFCihnWhgUSChFYyup37rEbQRsbrHcQJ+xAZKhIIztFK7i/CE2d2kV664VXcGuky8nFRIjnqv/NXtxzyNQCGXzJiO5yboZ0yj4BImpW5qIGF8xAbQsVSxCIyfze6d0BOr9GkYa1sK6Uz9PZGxyJhxFNjOiOHQLHpT8T+vk2J46WdCJSmC4vNFYSopxnT6PO0LDRzl2BLGtbC3Uj5kmnG0EZVsCN7iy8ukeVb13Kp3e16pXeVxFMkROSanxCMXpEZuSJ00CCeSPJNX8uY8OC/Ou/Mxby04+cwh+QPn8wdug5A2</latexit><latexit sha1_base64="xutZ+QJabng0Qjslt5xHZWNQx+E=">AAAB73icbVBNS8NAEN3Ur1q/qh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0s4m7E7GE/gkvHhTx6t/x5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmFldW19o7hZ2tre2d0r7x80TZxqDg0ey1i3A2ZACgUNFCihnWhgUSChFYyup37rEbQRsbrHcQJ+xAZKhIIztFK7i/CE2d2kV664VXcGuky8nFRIjnqv/NXtxzyNQCGXzJiO5yboZ0yj4BImpW5qIGF8xAbQsVSxCIyfze6d0BOr9GkYa1sK6Uz9PZGxyJhxFNjOiOHQLHpT8T+vk2J46WdCJSmC4vNFYSopxnT6PO0LDRzl2BLGtbC3Uj5kmnG0EZVsCN7iy8ukeVb13Kp3e16pXeVxFMkROSanxCMXpEZuSJ00CCeSPJNX8uY8OC/Ou/Mxby04+cwh+QPn8wdug5A2</latexit><latexit sha1_base64="xutZ+QJabng0Qjslt5xHZWNQx+E=">AAAB73icbVBNS8NAEN3Ur1q/qh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0s4m7E7GE/gkvHhTx6t/x5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmFldW19o7hZ2tre2d0r7x80TZxqDg0ey1i3A2ZACgUNFCihnWhgUSChFYyup37rEbQRsbrHcQJ+xAZKhIIztFK7i/CE2d2kV664VXcGuky8nFRIjnqv/NXtxzyNQCGXzJiO5yboZ0yj4BImpW5qIGF8xAbQsVSxCIyfze6d0BOr9GkYa1sK6Uz9PZGxyJhxFNjOiOHQLHpT8T+vk2J46WdCJSmC4vNFYSopxnT6PO0LDRzl2BLGtbC3Uj5kmnG0EZVsCN7iy8ukeVb13Kp3e16pXeVxFMkROSanxCMXpEZuSJ00CCeSPJNX8uY8OC/Ou/Mxby04+cwh+QPn8wdug5A2</latexit>

E
<latexit sha1_base64="PRuoW40MO9eulNIpeoXnC3FwLfs=">AAAB73icbVBNS8NAEN3Ur1q/qh69LBbBU0lE0GNRBI8V7Ae0oWy2k3bpZhN3J2IJ/RNePCji1b/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLK6tr6RnGztLW9s7tX3j9omjjVHBo8lrFuB8yAFAoaKFBCO9HAokBCKxhdT/3WI2gjYnWP4wT8iA2UCAVnaKV2F+EJs5tJr1xxq+4MdJl4OamQHPVe+avbj3kagUIumTEdz03Qz5hGwSVMSt3UQML4iA2gY6liERg/m907oSdW6dMw1rYU0pn6eyJjkTHjKLCdEcOhWfSm4n9eJ8Xw0s+ESlIExeeLwlRSjOn0edoXGjjKsSWMa2FvpXzINONoIyrZELzFl5dJ86zquVXv7rxSu8rjKJIjckxOiUcuSI3ckjppEE4keSav5M15cF6cd+dj3lpw8plD8gfO5w9ZPZAo</latexit><latexit sha1_base64="PRuoW40MO9eulNIpeoXnC3FwLfs=">AAAB73icbVBNS8NAEN3Ur1q/qh69LBbBU0lE0GNRBI8V7Ae0oWy2k3bpZhN3J2IJ/RNePCji1b/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLK6tr6RnGztLW9s7tX3j9omjjVHBo8lrFuB8yAFAoaKFBCO9HAokBCKxhdT/3WI2gjYnWP4wT8iA2UCAVnaKV2F+EJs5tJr1xxq+4MdJl4OamQHPVe+avbj3kagUIumTEdz03Qz5hGwSVMSt3UQML4iA2gY6liERg/m907oSdW6dMw1rYU0pn6eyJjkTHjKLCdEcOhWfSm4n9eJ8Xw0s+ESlIExeeLwlRSjOn0edoXGjjKsSWMa2FvpXzINONoIyrZELzFl5dJ86zquVXv7rxSu8rjKJIjckxOiUcuSI3ckjppEE4keSav5M15cF6cd+dj3lpw8plD8gfO5w9ZPZAo</latexit><latexit sha1_base64="PRuoW40MO9eulNIpeoXnC3FwLfs=">AAAB73icbVBNS8NAEN3Ur1q/qh69LBbBU0lE0GNRBI8V7Ae0oWy2k3bpZhN3J2IJ/RNePCji1b/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLK6tr6RnGztLW9s7tX3j9omjjVHBo8lrFuB8yAFAoaKFBCO9HAokBCKxhdT/3WI2gjYnWP4wT8iA2UCAVnaKV2F+EJs5tJr1xxq+4MdJl4OamQHPVe+avbj3kagUIumTEdz03Qz5hGwSVMSt3UQML4iA2gY6liERg/m907oSdW6dMw1rYU0pn6eyJjkTHjKLCdEcOhWfSm4n9eJ8Xw0s+ESlIExeeLwlRSjOn0edoXGjjKsSWMa2FvpXzINONoIyrZELzFl5dJ86zquVXv7rxSu8rjKJIjckxOiUcuSI3ckjppEE4keSav5M15cF6cd+dj3lpw8plD8gfO5w9ZPZAo</latexit><latexit sha1_base64="PRuoW40MO9eulNIpeoXnC3FwLfs=">AAAB73icbVBNS8NAEN3Ur1q/qh69LBbBU0lE0GNRBI8V7Ae0oWy2k3bpZhN3J2IJ/RNePCji1b/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLK6tr6RnGztLW9s7tX3j9omjjVHBo8lrFuB8yAFAoaKFBCO9HAokBCKxhdT/3WI2gjYnWP4wT8iA2UCAVnaKV2F+EJs5tJr1xxq+4MdJl4OamQHPVe+avbj3kagUIumTEdz03Qz5hGwSVMSt3UQML4iA2gY6liERg/m907oSdW6dMw1rYU0pn6eyJjkTHjKLCdEcOhWfSm4n9eJ8Xw0s+ESlIExeeLwlRSjOn0edoXGjjKsSWMa2FvpXzINONoIyrZELzFl5dJ86zquVXv7rxSu8rjKJIjckxOiUcuSI3ckjppEE4keSav5M15cF6cd+dj3lpw8plD8gfO5w9ZPZAo</latexit>

⇢S(t) = trE
⇥
U(t)⇢S(0)⌦ ⇢E(0)U

†(t)
⇤

<latexit sha1_base64="KoWAYN9mE7C283PJNdkAvROOCeA="></latexit><latexit sha1_base64="KoWAYN9mE7C283PJNdkAvROOCeA="></latexit><latexit sha1_base64="KoWAYN9mE7C283PJNdkAvROOCeA="></latexit><latexit sha1_base64="KoWAYN9mE7C283PJNdkAvROOCeA="></latexit>



Types of Qubit Channels
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Consider the Kraus operator acting on the top

• Phase damping channel:

K1 =
p

1� 3p/4
<latexit sha1_base64="3QWwcuwOj5QqK0dcjDKUHg4NHEA=">AAAB/HicbVDLSsNAFJ3UV62vaJduBovgxprRgm6EohvBTQX7gDaEyXTSDp1M4sxECKH+ihsXirj1Q9z5N07bLLT1wIXDOfdy7z1+zJnSjvNtFZaWV1bXiuuljc2t7R17d6+lokQS2iQRj2THx4pyJmhTM81pJ5YUhz6nbX90PfHbj1QqFol7ncbUDfFAsIARrI3k2eVbD8FL2FMPUmfo+Cw+qY09u+JUnSngIkE5qYAcDc/+6vUjkoRUaMKxUl3kxNrNsNSMcDou9RJFY0xGeEC7hgocUuVm0+PH8NAofRhE0pTQcKr+nshwqFQa+qYzxHqo5r2J+J/XTXRw4WZMxImmgswWBQmHOoKTJGCfSUo0Tw3BRDJzKyRDLDHRJq+SCQHNv7xIWqdV5FTRXa1Sv8rjKIJ9cACOAALnoA5uQAM0AQEpeAav4M16sl6sd+tj1lqw8pky+APr8wdTupND</latexit><latexit sha1_base64="3QWwcuwOj5QqK0dcjDKUHg4NHEA=">AAAB/HicbVDLSsNAFJ3UV62vaJduBovgxprRgm6EohvBTQX7gDaEyXTSDp1M4sxECKH+ihsXirj1Q9z5N07bLLT1wIXDOfdy7z1+zJnSjvNtFZaWV1bXiuuljc2t7R17d6+lokQS2iQRj2THx4pyJmhTM81pJ5YUhz6nbX90PfHbj1QqFol7ncbUDfFAsIARrI3k2eVbD8FL2FMPUmfo+Cw+qY09u+JUnSngIkE5qYAcDc/+6vUjkoRUaMKxUl3kxNrNsNSMcDou9RJFY0xGeEC7hgocUuVm0+PH8NAofRhE0pTQcKr+nshwqFQa+qYzxHqo5r2J+J/XTXRw4WZMxImmgswWBQmHOoKTJGCfSUo0Tw3BRDJzKyRDLDHRJq+SCQHNv7xIWqdV5FTRXa1Sv8rjKIJ9cACOAALnoA5uQAM0AQEpeAav4M16sl6sd+tj1lqw8pky+APr8wdTupND</latexit><latexit sha1_base64="3QWwcuwOj5QqK0dcjDKUHg4NHEA=">AAAB/HicbVDLSsNAFJ3UV62vaJduBovgxprRgm6EohvBTQX7gDaEyXTSDp1M4sxECKH+ihsXirj1Q9z5N07bLLT1wIXDOfdy7z1+zJnSjvNtFZaWV1bXiuuljc2t7R17d6+lokQS2iQRj2THx4pyJmhTM81pJ5YUhz6nbX90PfHbj1QqFol7ncbUDfFAsIARrI3k2eVbD8FL2FMPUmfo+Cw+qY09u+JUnSngIkE5qYAcDc/+6vUjkoRUaMKxUl3kxNrNsNSMcDou9RJFY0xGeEC7hgocUuVm0+PH8NAofRhE0pTQcKr+nshwqFQa+qYzxHqo5r2J+J/XTXRw4WZMxImmgswWBQmHOoKTJGCfSUo0Tw3BRDJzKyRDLDHRJq+SCQHNv7xIWqdV5FTRXa1Sv8rjKIJ9cACOAALnoA5uQAM0AQEpeAav4M16sl6sd+tj1lqw8pky+APr8wdTupND</latexit><latexit sha1_base64="3QWwcuwOj5QqK0dcjDKUHg4NHEA=">AAAB/HicbVDLSsNAFJ3UV62vaJduBovgxprRgm6EohvBTQX7gDaEyXTSDp1M4sxECKH+ihsXirj1Q9z5N07bLLT1wIXDOfdy7z1+zJnSjvNtFZaWV1bXiuuljc2t7R17d6+lokQS2iQRj2THx4pyJmhTM81pJ5YUhz6nbX90PfHbj1QqFol7ncbUDfFAsIARrI3k2eVbD8FL2FMPUmfo+Cw+qY09u+JUnSngIkE5qYAcDc/+6vUjkoRUaMKxUl3kxNrNsNSMcDou9RJFY0xGeEC7hgocUuVm0+PH8NAofRhE0pTQcKr+nshwqFQa+qYzxHqo5r2J+J/XTXRw4WZMxImmgswWBQmHOoKTJGCfSUo0Tw3BRDJzKyRDLDHRJq+SCQHNv7xIWqdV5FTRXa1Sv8rjKIJ9cACOAALnoA5uQAM0AQEpeAav4M16sl6sd+tj1lqw8pky+APr8wdTupND</latexit>

Kj =
p

p/4�j
<latexit sha1_base64="TnzsbjiwdZ6jucoStl8sa3WAJG8=">AAACAXicbVDLSsNAFJ34rPUVdSO4GSyCq5pIQTdC0Y3gpoJ9QBPCZDppp52ZxJmJUELd+CtuXCji1r9w5984bbPQ1gMXDufcy733hAmjSjvOt7WwuLS8slpYK65vbG5t2zu7DRWnEpM6jlksWyFShFFB6ppqRlqJJIiHjDTDwdXYbz4QqWgs7vQwIT5HXUEjipE2UmDv3wR9eAE9dS91lpxURp6iXY6CfmCXnLIzAZwnbk5KIEctsL+8ToxTToTGDCnVdp1E+xmSmmJGRkUvVSRBeIC6pG2oQJwoP5t8MIJHRunAKJamhIYT9fdEhrhSQx6aTo50T816Y/E/r53q6NzPqEhSTQSeLopSBnUMx3HADpUEazY0BGFJza0Q95BEWJvQiiYEd/bledI4LbtO2b2tlKqXeRwFcAAOwTFwwRmogmtQA3WAwSN4Bq/gzXqyXqx362PaumDlM3vgD6zPH5HSllM=</latexit><latexit sha1_base64="TnzsbjiwdZ6jucoStl8sa3WAJG8=">AAACAXicbVDLSsNAFJ34rPUVdSO4GSyCq5pIQTdC0Y3gpoJ9QBPCZDppp52ZxJmJUELd+CtuXCji1r9w5984bbPQ1gMXDufcy733hAmjSjvOt7WwuLS8slpYK65vbG5t2zu7DRWnEpM6jlksWyFShFFB6ppqRlqJJIiHjDTDwdXYbz4QqWgs7vQwIT5HXUEjipE2UmDv3wR9eAE9dS91lpxURp6iXY6CfmCXnLIzAZwnbk5KIEctsL+8ToxTToTGDCnVdp1E+xmSmmJGRkUvVSRBeIC6pG2oQJwoP5t8MIJHRunAKJamhIYT9fdEhrhSQx6aTo50T816Y/E/r53q6NzPqEhSTQSeLopSBnUMx3HADpUEazY0BGFJza0Q95BEWJvQiiYEd/bledI4LbtO2b2tlKqXeRwFcAAOwTFwwRmogmtQA3WAwSN4Bq/gzXqyXqx362PaumDlM3vgD6zPH5HSllM=</latexit><latexit sha1_base64="TnzsbjiwdZ6jucoStl8sa3WAJG8=">AAACAXicbVDLSsNAFJ34rPUVdSO4GSyCq5pIQTdC0Y3gpoJ9QBPCZDppp52ZxJmJUELd+CtuXCji1r9w5984bbPQ1gMXDufcy733hAmjSjvOt7WwuLS8slpYK65vbG5t2zu7DRWnEpM6jlksWyFShFFB6ppqRlqJJIiHjDTDwdXYbz4QqWgs7vQwIT5HXUEjipE2UmDv3wR9eAE9dS91lpxURp6iXY6CfmCXnLIzAZwnbk5KIEctsL+8ToxTToTGDCnVdp1E+xmSmmJGRkUvVSRBeIC6pG2oQJwoP5t8MIJHRunAKJamhIYT9fdEhrhSQx6aTo50T816Y/E/r53q6NzPqEhSTQSeLopSBnUMx3HADpUEazY0BGFJza0Q95BEWJvQiiYEd/bledI4LbtO2b2tlKqXeRwFcAAOwTFwwRmogmtQA3WAwSN4Bq/gzXqyXqx362PaumDlM3vgD6zPH5HSllM=</latexit><latexit sha1_base64="TnzsbjiwdZ6jucoStl8sa3WAJG8=">AAACAXicbVDLSsNAFJ34rPUVdSO4GSyCq5pIQTdC0Y3gpoJ9QBPCZDppp52ZxJmJUELd+CtuXCji1r9w5984bbPQ1gMXDufcy733hAmjSjvOt7WwuLS8slpYK65vbG5t2zu7DRWnEpM6jlksWyFShFFB6ppqRlqJJIiHjDTDwdXYbz4QqWgs7vQwIT5HXUEjipE2UmDv3wR9eAE9dS91lpxURp6iXY6CfmCXnLIzAZwnbk5KIEctsL+8ToxTToTGDCnVdp1E+xmSmmJGRkUvVSRBeIC6pG2oQJwoP5t8MIJHRunAKJamhIYT9fdEhrhSQx6aTo50T816Y/E/r53q6NzPqEhSTQSeLopSBnUMx3HADpUEazY0BGFJza0Q95BEWJvQiiYEd/bledI4LbtO2b2tlKqXeRwFcAAOwTFwwRmogmtQA3WAwSN4Bq/gzXqyXqx362PaumDlM3vgD6zPH5HSllM=</latexit>

• Depolarising

• Spin flip

• Amplitude damping

[Jagadish, Petruccione ’19] 
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system + env.
<latexit sha1_base64="gniWWr1/5NykbBbaoD4K992KTpc=">AAAB+nicbVBNSwMxEM3Wr1q/Wj16CRZBEJZdEfRY9OKxgv2AdinZdLYNTbJLkq2UtT/FiwdFvPpLvPlvTNs9aOuDgcd7M8zMCxPOtPG8b6ewtr6xuVXcLu3s7u0flCuHTR2nikKDxjxW7ZBo4ExCwzDDoZ0oICLk0ApHtzO/NQalWSwfzCSBQJCBZBGjxFipV65kXSWwnmgD4hzk2J32ylXP9ebAq8TPSRXlqPfKX91+TFMB0lBOtO74XmKCjCjDKIdpqZtqSAgdkQF0LJVEgA6y+elTfGqVPo5iZUsaPFd/T2REaD0Roe0UxAz1sjcT//M6qYmug4zJJDUg6WJRlHJsYjzLAfeZAmr4xBJCFbO3YjokilBj0yrZEPzll1dJ88L1Pde/v6zWbvI4iugYnaAz5KMrVEN3qI4aiKJH9Ixe0Zvz5Lw4787HorXg5DNH6A+czx8vdpPv</latexit><latexit sha1_base64="gniWWr1/5NykbBbaoD4K992KTpc=">AAAB+nicbVBNSwMxEM3Wr1q/Wj16CRZBEJZdEfRY9OKxgv2AdinZdLYNTbJLkq2UtT/FiwdFvPpLvPlvTNs9aOuDgcd7M8zMCxPOtPG8b6ewtr6xuVXcLu3s7u0flCuHTR2nikKDxjxW7ZBo4ExCwzDDoZ0oICLk0ApHtzO/NQalWSwfzCSBQJCBZBGjxFipV65kXSWwnmgD4hzk2J32ylXP9ebAq8TPSRXlqPfKX91+TFMB0lBOtO74XmKCjCjDKIdpqZtqSAgdkQF0LJVEgA6y+elTfGqVPo5iZUsaPFd/T2REaD0Roe0UxAz1sjcT//M6qYmug4zJJDUg6WJRlHJsYjzLAfeZAmr4xBJCFbO3YjokilBj0yrZEPzll1dJ88L1Pde/v6zWbvI4iugYnaAz5KMrVEN3qI4aiKJH9Ixe0Zvz5Lw4787HorXg5DNH6A+czx8vdpPv</latexit><latexit sha1_base64="gniWWr1/5NykbBbaoD4K992KTpc=">AAAB+nicbVBNSwMxEM3Wr1q/Wj16CRZBEJZdEfRY9OKxgv2AdinZdLYNTbJLkq2UtT/FiwdFvPpLvPlvTNs9aOuDgcd7M8zMCxPOtPG8b6ewtr6xuVXcLu3s7u0flCuHTR2nikKDxjxW7ZBo4ExCwzDDoZ0oICLk0ApHtzO/NQalWSwfzCSBQJCBZBGjxFipV65kXSWwnmgD4hzk2J32ylXP9ebAq8TPSRXlqPfKX91+TFMB0lBOtO74XmKCjCjDKIdpqZtqSAgdkQF0LJVEgA6y+elTfGqVPo5iZUsaPFd/T2REaD0Roe0UxAz1sjcT//M6qYmug4zJJDUg6WJRlHJsYjzLAfeZAmr4xBJCFbO3YjokilBj0yrZEPzll1dJ88L1Pde/v6zWbvI4iugYnaAz5KMrVEN3qI4aiKJH9Ixe0Zvz5Lw4787HorXg5DNH6A+czx8vdpPv</latexit><latexit sha1_base64="gniWWr1/5NykbBbaoD4K992KTpc=">AAAB+nicbVBNSwMxEM3Wr1q/Wj16CRZBEJZdEfRY9OKxgv2AdinZdLYNTbJLkq2UtT/FiwdFvPpLvPlvTNs9aOuDgcd7M8zMCxPOtPG8b6ewtr6xuVXcLu3s7u0flCuHTR2nikKDxjxW7ZBo4ExCwzDDoZ0oICLk0ApHtzO/NQalWSwfzCSBQJCBZBGjxFipV65kXSWwnmgD4hzk2J32ylXP9ebAq8TPSRXlqPfKX91+TFMB0lBOtO74XmKCjCjDKIdpqZtqSAgdkQF0LJVEgA6y+elTfGqVPo5iZUsaPFd/T2REaD0Roe0UxAz1sjcT//M6qYmug4zJJDUg6WJRlHJsYjzLAfeZAmr4xBJCFbO3YjokilBj0yrZEPzll1dJ88L1Pde/v6zWbvI4iugYnaAz5KMrVEN3qI4aiKJH9Ixe0Zvz5Lw4787HorXg5DNH6A+czx8vdpPv</latexit>

system
<latexit sha1_base64="xNoEuX4amzfzPypWP3CIQjyHrE4=">AAAB83icbVBNS8NAEN3Ur1q/qh69LBbBU0lE0GPRi8cKthaaUDbbSbt0Nwm7EyGE/g0vHhTx6p/x5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmVtfWNzq7pd29nd2z+oHx51TZJpDh2eyET3QmZAihg6KFBCL9XAVCjhMZzczvzHJ9BGJPED5ikEio1iEQnO0Ep+4WtFTW4Q1HRQb7hNdw66SrySNEiJ9qD+5Q8TnimIkUtmTN9zUwwKplFwCdOanxlIGZ+wEfQtjZkCExTzm6f0zCpDGiXaVox0rv6eKJgyJleh7VQMx2bZm4n/ef0Mo+ugEHGaIcR8sSjKJMWEzgKgQ6GBo8wtYVwLeyvlY6YZRxtTzYbgLb+8SroXTc9teveXjdZNGUeVnJBTck48ckVa5I60SYdwkpJn8krenMx5cd6dj0VrxSlnjskfOJ8/aZOR6g==</latexit><latexit sha1_base64="xNoEuX4amzfzPypWP3CIQjyHrE4=">AAAB83icbVBNS8NAEN3Ur1q/qh69LBbBU0lE0GPRi8cKthaaUDbbSbt0Nwm7EyGE/g0vHhTx6p/x5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmVtfWNzq7pd29nd2z+oHx51TZJpDh2eyET3QmZAihg6KFBCL9XAVCjhMZzczvzHJ9BGJPED5ikEio1iEQnO0Ep+4WtFTW4Q1HRQb7hNdw66SrySNEiJ9qD+5Q8TnimIkUtmTN9zUwwKplFwCdOanxlIGZ+wEfQtjZkCExTzm6f0zCpDGiXaVox0rv6eKJgyJleh7VQMx2bZm4n/ef0Mo+ugEHGaIcR8sSjKJMWEzgKgQ6GBo8wtYVwLeyvlY6YZRxtTzYbgLb+8SroXTc9teveXjdZNGUeVnJBTck48ckVa5I60SYdwkpJn8krenMx5cd6dj0VrxSlnjskfOJ8/aZOR6g==</latexit><latexit sha1_base64="xNoEuX4amzfzPypWP3CIQjyHrE4=">AAAB83icbVBNS8NAEN3Ur1q/qh69LBbBU0lE0GPRi8cKthaaUDbbSbt0Nwm7EyGE/g0vHhTx6p/x5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmVtfWNzq7pd29nd2z+oHx51TZJpDh2eyET3QmZAihg6KFBCL9XAVCjhMZzczvzHJ9BGJPED5ikEio1iEQnO0Ep+4WtFTW4Q1HRQb7hNdw66SrySNEiJ9qD+5Q8TnimIkUtmTN9zUwwKplFwCdOanxlIGZ+wEfQtjZkCExTzm6f0zCpDGiXaVox0rv6eKJgyJleh7VQMx2bZm4n/ef0Mo+ugEHGaIcR8sSjKJMWEzgKgQ6GBo8wtYVwLeyvlY6YZRxtTzYbgLb+8SroXTc9teveXjdZNGUeVnJBTck48ckVa5I60SYdwkpJn8krenMx5cd6dj0VrxSlnjskfOJ8/aZOR6g==</latexit><latexit sha1_base64="xNoEuX4amzfzPypWP3CIQjyHrE4=">AAAB83icbVBNS8NAEN3Ur1q/qh69LBbBU0lE0GPRi8cKthaaUDbbSbt0Nwm7EyGE/g0vHhTx6p/x5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmVtfWNzq7pd29nd2z+oHx51TZJpDh2eyET3QmZAihg6KFBCL9XAVCjhMZzczvzHJ9BGJPED5ikEio1iEQnO0Ep+4WtFTW4Q1HRQb7hNdw66SrySNEiJ9qD+5Q8TnimIkUtmTN9zUwwKplFwCdOanxlIGZ+wEfQtjZkCExTzm6f0zCpDGiXaVox0rv6eKJgyJleh7VQMx2bZm4n/ef0Mo+ugEHGaIcR8sSjKJMWEzgKgQ6GBo8wtYVwLeyvlY6YZRxtTzYbgLb+8SroXTc9teveXjdZNGUeVnJBTck48ckVa5I60SYdwkpJn8krenMx5cd6dj0VrxSlnjskfOJ8/aZOR6g==</latexit>

system + env.
<latexit sha1_base64="gniWWr1/5NykbBbaoD4K992KTpc=">AAAB+nicbVBNSwMxEM3Wr1q/Wj16CRZBEJZdEfRY9OKxgv2AdinZdLYNTbJLkq2UtT/FiwdFvPpLvPlvTNs9aOuDgcd7M8zMCxPOtPG8b6ewtr6xuVXcLu3s7u0flCuHTR2nikKDxjxW7ZBo4ExCwzDDoZ0oICLk0ApHtzO/NQalWSwfzCSBQJCBZBGjxFipV65kXSWwnmgD4hzk2J32ylXP9ebAq8TPSRXlqPfKX91+TFMB0lBOtO74XmKCjCjDKIdpqZtqSAgdkQF0LJVEgA6y+elTfGqVPo5iZUsaPFd/T2REaD0Roe0UxAz1sjcT//M6qYmug4zJJDUg6WJRlHJsYjzLAfeZAmr4xBJCFbO3YjokilBj0yrZEPzll1dJ88L1Pde/v6zWbvI4iugYnaAz5KMrVEN3qI4aiKJH9Ixe0Zvz5Lw4787HorXg5DNH6A+czx8vdpPv</latexit><latexit sha1_base64="gniWWr1/5NykbBbaoD4K992KTpc=">AAAB+nicbVBNSwMxEM3Wr1q/Wj16CRZBEJZdEfRY9OKxgv2AdinZdLYNTbJLkq2UtT/FiwdFvPpLvPlvTNs9aOuDgcd7M8zMCxPOtPG8b6ewtr6xuVXcLu3s7u0flCuHTR2nikKDxjxW7ZBo4ExCwzDDoZ0oICLk0ApHtzO/NQalWSwfzCSBQJCBZBGjxFipV65kXSWwnmgD4hzk2J32ylXP9ebAq8TPSRXlqPfKX91+TFMB0lBOtO74XmKCjCjDKIdpqZtqSAgdkQF0LJVEgA6y+elTfGqVPo5iZUsaPFd/T2REaD0Roe0UxAz1sjcT//M6qYmug4zJJDUg6WJRlHJsYjzLAfeZAmr4xBJCFbO3YjokilBj0yrZEPzll1dJ88L1Pde/v6zWbvI4iugYnaAz5KMrVEN3qI4aiKJH9Ixe0Zvz5Lw4787HorXg5DNH6A+czx8vdpPv</latexit><latexit sha1_base64="gniWWr1/5NykbBbaoD4K992KTpc=">AAAB+nicbVBNSwMxEM3Wr1q/Wj16CRZBEJZdEfRY9OKxgv2AdinZdLYNTbJLkq2UtT/FiwdFvPpLvPlvTNs9aOuDgcd7M8zMCxPOtPG8b6ewtr6xuVXcLu3s7u0flCuHTR2nikKDxjxW7ZBo4ExCwzDDoZ0oICLk0ApHtzO/NQalWSwfzCSBQJCBZBGjxFipV65kXSWwnmgD4hzk2J32ylXP9ebAq8TPSRXlqPfKX91+TFMB0lBOtO74XmKCjCjDKIdpqZtqSAgdkQF0LJVEgA6y+elTfGqVPo5iZUsaPFd/T2REaD0Roe0UxAz1sjcT//M6qYmug4zJJDUg6WJRlHJsYjzLAfeZAmr4xBJCFbO3YjokilBj0yrZEPzll1dJ88L1Pde/v6zWbvI4iugYnaAz5KMrVEN3qI4aiKJH9Ixe0Zvz5Lw4787HorXg5DNH6A+czx8vdpPv</latexit><latexit sha1_base64="gniWWr1/5NykbBbaoD4K992KTpc=">AAAB+nicbVBNSwMxEM3Wr1q/Wj16CRZBEJZdEfRY9OKxgv2AdinZdLYNTbJLkq2UtT/FiwdFvPpLvPlvTNs9aOuDgcd7M8zMCxPOtPG8b6ewtr6xuVXcLu3s7u0flCuHTR2nikKDxjxW7ZBo4ExCwzDDoZ0oICLk0ApHtzO/NQalWSwfzCSBQJCBZBGjxFipV65kXSWwnmgD4hzk2J32ylXP9ebAq8TPSRXlqPfKX91+TFMB0lBOtO74XmKCjCjDKIdpqZtqSAgdkQF0LJVEgA6y+elTfGqVPo5iZUsaPFd/T2REaD0Roe0UxAz1sjcT//M6qYmug4zJJDUg6WJRlHJsYjzLAfeZAmr4xBJCFbO3YjokilBj0yrZEPzll1dJ88L1Pde/v6zWbvI4iugYnaAz5KMrVEN3qI4aiKJH9Ixe0Zvz5Lw4787HorXg5DNH6A+czx8vdpPv</latexit>

system
<latexit sha1_base64="xNoEuX4amzfzPypWP3CIQjyHrE4=">AAAB83icbVBNS8NAEN3Ur1q/qh69LBbBU0lE0GPRi8cKthaaUDbbSbt0Nwm7EyGE/g0vHhTx6p/x5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmVtfWNzq7pd29nd2z+oHx51TZJpDh2eyET3QmZAihg6KFBCL9XAVCjhMZzczvzHJ9BGJPED5ikEio1iEQnO0Ep+4WtFTW4Q1HRQb7hNdw66SrySNEiJ9qD+5Q8TnimIkUtmTN9zUwwKplFwCdOanxlIGZ+wEfQtjZkCExTzm6f0zCpDGiXaVox0rv6eKJgyJleh7VQMx2bZm4n/ef0Mo+ugEHGaIcR8sSjKJMWEzgKgQ6GBo8wtYVwLeyvlY6YZRxtTzYbgLb+8SroXTc9teveXjdZNGUeVnJBTck48ckVa5I60SYdwkpJn8krenMx5cd6dj0VrxSlnjskfOJ8/aZOR6g==</latexit><latexit sha1_base64="xNoEuX4amzfzPypWP3CIQjyHrE4=">AAAB83icbVBNS8NAEN3Ur1q/qh69LBbBU0lE0GPRi8cKthaaUDbbSbt0Nwm7EyGE/g0vHhTx6p/x5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmVtfWNzq7pd29nd2z+oHx51TZJpDh2eyET3QmZAihg6KFBCL9XAVCjhMZzczvzHJ9BGJPED5ikEio1iEQnO0Ep+4WtFTW4Q1HRQb7hNdw66SrySNEiJ9qD+5Q8TnimIkUtmTN9zUwwKplFwCdOanxlIGZ+wEfQtjZkCExTzm6f0zCpDGiXaVox0rv6eKJgyJleh7VQMx2bZm4n/ef0Mo+ugEHGaIcR8sSjKJMWEzgKgQ6GBo8wtYVwLeyvlY6YZRxtTzYbgLb+8SroXTc9teveXjdZNGUeVnJBTck48ckVa5I60SYdwkpJn8krenMx5cd6dj0VrxSlnjskfOJ8/aZOR6g==</latexit><latexit sha1_base64="xNoEuX4amzfzPypWP3CIQjyHrE4=">AAAB83icbVBNS8NAEN3Ur1q/qh69LBbBU0lE0GPRi8cKthaaUDbbSbt0Nwm7EyGE/g0vHhTx6p/x5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmVtfWNzq7pd29nd2z+oHx51TZJpDh2eyET3QmZAihg6KFBCL9XAVCjhMZzczvzHJ9BGJPED5ikEio1iEQnO0Ep+4WtFTW4Q1HRQb7hNdw66SrySNEiJ9qD+5Q8TnimIkUtmTN9zUwwKplFwCdOanxlIGZ+wEfQtjZkCExTzm6f0zCpDGiXaVox0rv6eKJgyJleh7VQMx2bZm4n/ef0Mo+ugEHGaIcR8sSjKJMWEzgKgQ6GBo8wtYVwLeyvlY6YZRxtTzYbgLb+8SroXTc9teveXjdZNGUeVnJBTck48ckVa5I60SYdwkpJn8krenMx5cd6dj0VrxSlnjskfOJ8/aZOR6g==</latexit><latexit sha1_base64="xNoEuX4amzfzPypWP3CIQjyHrE4=">AAAB83icbVBNS8NAEN3Ur1q/qh69LBbBU0lE0GPRi8cKthaaUDbbSbt0Nwm7EyGE/g0vHhTx6p/x5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmVtfWNzq7pd29nd2z+oHx51TZJpDh2eyET3QmZAihg6KFBCL9XAVCjhMZzczvzHJ9BGJPED5ikEio1iEQnO0Ep+4WtFTW4Q1HRQb7hNdw66SrySNEiJ9qD+5Q8TnimIkUtmTN9zUwwKplFwCdOanxlIGZ+wEfQtjZkCExTzm6f0zCpDGiXaVox0rv6eKJgyJleh7VQMx2bZm4n/ef0Mo+ugEHGaIcR8sSjKJMWEzgKgQ6GBo8wtYVwLeyvlY6YZRxtTzYbgLb+8SroXTc9teveXjdZNGUeVnJBTck48ckVa5I60SYdwkpJn8krenMx5cd6dj0VrxSlnjskfOJ8/aZOR6g==</latexit>

+
<latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit>
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= +   …

At tree-level:

Maximally entangled: controlled place to study entanglement decrease

Mh1,h2 = yf ū(p1, h1)v(p2, h2)
<latexit sha1_base64="FdUBxMCQOpbw2gGefMw0eK9oRfs="></latexit><latexit sha1_base64="FdUBxMCQOpbw2gGefMw0eK9oRfs="></latexit><latexit sha1_base64="FdUBxMCQOpbw2gGefMw0eK9oRfs="></latexit><latexit sha1_base64="FdUBxMCQOpbw2gGefMw0eK9oRfs="></latexit>

RLO = |MLOihMLO|
<latexit sha1_base64="L2vDnpLbThWLv0FkieMhJI4nLxw=">AAACKnicbVDNS8MwHE3n15xfVY9egkPwNFoR9CJMvXhQnOI+YC0lzdItLE1Lkgqj69/jxX/Fyw7K8OofYrYV0c0HIY/33o/k9/yYUaksa2wUlpZXVteK66WNza3tHXN3ryGjRGBSxxGLRMtHkjDKSV1RxUgrFgSFPiNNv3898ZvPREga8Sc1iIkboi6nAcVIackzLx+91BEhvL3P4AUcpg5GDN5lP6IjEO8yAh02uxcCQ88sWxVrCrhI7JyUQY6aZ46cToSTkHCFGZKybVuxclMkFMWMZCUnkSRGuI+6pK0pRyGRbjpdNYNHWunAIBL6cAWn6u+JFIVSDkJfJ0OkenLem4j/ee1EBeduSnmcKMLx7KEgYVBFcNIb7FBBsGIDTRAWVP8V4h4SCCvdbkmXYM+vvEgaJxXbqtgPp+XqVV5HERyAQ3AMbHAGquAG1EAdYPAC3sA7+DBejZExNj5n0YKRz+yDPzC+vgFoOqap</latexit><latexit sha1_base64="L2vDnpLbThWLv0FkieMhJI4nLxw=">AAACKnicbVDNS8MwHE3n15xfVY9egkPwNFoR9CJMvXhQnOI+YC0lzdItLE1Lkgqj69/jxX/Fyw7K8OofYrYV0c0HIY/33o/k9/yYUaksa2wUlpZXVteK66WNza3tHXN3ryGjRGBSxxGLRMtHkjDKSV1RxUgrFgSFPiNNv3898ZvPREga8Sc1iIkboi6nAcVIackzLx+91BEhvL3P4AUcpg5GDN5lP6IjEO8yAh02uxcCQ88sWxVrCrhI7JyUQY6aZ46cToSTkHCFGZKybVuxclMkFMWMZCUnkSRGuI+6pK0pRyGRbjpdNYNHWunAIBL6cAWn6u+JFIVSDkJfJ0OkenLem4j/ee1EBeduSnmcKMLx7KEgYVBFcNIb7FBBsGIDTRAWVP8V4h4SCCvdbkmXYM+vvEgaJxXbqtgPp+XqVV5HERyAQ3AMbHAGquAG1EAdYPAC3sA7+DBejZExNj5n0YKRz+yDPzC+vgFoOqap</latexit><latexit sha1_base64="L2vDnpLbThWLv0FkieMhJI4nLxw=">AAACKnicbVDNS8MwHE3n15xfVY9egkPwNFoR9CJMvXhQnOI+YC0lzdItLE1Lkgqj69/jxX/Fyw7K8OofYrYV0c0HIY/33o/k9/yYUaksa2wUlpZXVteK66WNza3tHXN3ryGjRGBSxxGLRMtHkjDKSV1RxUgrFgSFPiNNv3898ZvPREga8Sc1iIkboi6nAcVIackzLx+91BEhvL3P4AUcpg5GDN5lP6IjEO8yAh02uxcCQ88sWxVrCrhI7JyUQY6aZ46cToSTkHCFGZKybVuxclMkFMWMZCUnkSRGuI+6pK0pRyGRbjpdNYNHWunAIBL6cAWn6u+JFIVSDkJfJ0OkenLem4j/ee1EBeduSnmcKMLx7KEgYVBFcNIb7FBBsGIDTRAWVP8V4h4SCCvdbkmXYM+vvEgaJxXbqtgPp+XqVV5HERyAQ3AMbHAGquAG1EAdYPAC3sA7+DBejZExNj5n0YKRz+yDPzC+vgFoOqap</latexit><latexit sha1_base64="L2vDnpLbThWLv0FkieMhJI4nLxw=">AAACKnicbVDNS8MwHE3n15xfVY9egkPwNFoR9CJMvXhQnOI+YC0lzdItLE1Lkgqj69/jxX/Fyw7K8OofYrYV0c0HIY/33o/k9/yYUaksa2wUlpZXVteK66WNza3tHXN3ryGjRGBSxxGLRMtHkjDKSV1RxUgrFgSFPiNNv3898ZvPREga8Sc1iIkboi6nAcVIackzLx+91BEhvL3P4AUcpg5GDN5lP6IjEO8yAh02uxcCQ88sWxVrCrhI7JyUQY6aZ46cToSTkHCFGZKybVuxclMkFMWMZCUnkSRGuI+6pK0pRyGRbjpdNYNHWunAIBL6cAWn6u+JFIVSDkJfJ0OkenLem4j/ee1EBeduSnmcKMLx7KEgYVBFcNIb7FBBsGIDTRAWVP8V4h4SCCvdbkmXYM+vvEgaJxXbqtgPp+XqVV5HERyAQ3AMbHAGquAG1EAdYPAC3sA7+DBejZExNj5n0YKRz+yDPzC+vgFoOqap</latexit>
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+

General interaction:
g��

µ = {gS1, gP �5, gV �
µ, gA�

µ�5}
<latexit sha1_base64="SYRNjNwRuCWefRpregs2KiEwA7g="></latexit><latexit sha1_base64="SYRNjNwRuCWefRpregs2KiEwA7g="></latexit><latexit sha1_base64="SYRNjNwRuCWefRpregs2KiEwA7g="></latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="wDrrFWkGbvbu1/KLIeRhhVzDFZA=">AAACNHicbVBNS8MwGH47v+acWr16CQ7Bg4xWEL0Iigc9TnQfsM6SZlkXlrQlSYVR9s+8+Be8efXiQRF/guk2YW6+EPJ8vC/J+wQJZ0o7zqtVWFpeWV0rrpc2yptb2/ZOuaHiVBJaJzGPZSvAinIW0bpmmtNWIikWAafNYHCV+81HKhWLo3s9TGhH4DBiPUawNpJvN0I/866xEHg0uR48kaJz5GWhf4fcIxT6NeSFY+ckZ41fZvpyfjnDf/u8kW9XnKozLrQI3CmowLRqvv3idWOSChppwrFSbddJdCfDUjPC6ajkpYommAxwSNsGRlhQ1cnG+4/QgVG6qBdLcyKNxursRIaFUkMRmE6BdV/Ne7n4n9dOde+sk7EoSTWNyOShXsqRjlEeJuoySYnmQwMwkcz8FZE+lphoE3nJhODOr7wIGsdV16m6tw4UYQ/24RBcOIULuIEa1IHAE7zBB3xaz9a79TWJq2BNc9uFP2V9/wCrn6wj</latexit><latexit sha1_base64="wDrrFWkGbvbu1/KLIeRhhVzDFZA=">AAACNHicbVBNS8MwGH47v+acWr16CQ7Bg4xWEL0Iigc9TnQfsM6SZlkXlrQlSYVR9s+8+Be8efXiQRF/guk2YW6+EPJ8vC/J+wQJZ0o7zqtVWFpeWV0rrpc2yptb2/ZOuaHiVBJaJzGPZSvAinIW0bpmmtNWIikWAafNYHCV+81HKhWLo3s9TGhH4DBiPUawNpJvN0I/866xEHg0uR48kaJz5GWhf4fcIxT6NeSFY+ckZ41fZvpyfjnDf/u8kW9XnKozLrQI3CmowLRqvv3idWOSChppwrFSbddJdCfDUjPC6ajkpYommAxwSNsGRlhQ1cnG+4/QgVG6qBdLcyKNxursRIaFUkMRmE6BdV/Ne7n4n9dOde+sk7EoSTWNyOShXsqRjlEeJuoySYnmQwMwkcz8FZE+lphoE3nJhODOr7wIGsdV16m6tw4UYQ/24RBcOIULuIEa1IHAE7zBB3xaz9a79TWJq2BNc9uFP2V9/wCrn6wj</latexit><latexit sha1_base64="EWR5Cu+R4xU0Ctzd55U/5XGku+M="></latexit><latexit sha1_base64="SYRNjNwRuCWefRpregs2KiEwA7g="></latexit><latexit sha1_base64="SYRNjNwRuCWefRpregs2KiEwA7g="></latexit><latexit sha1_base64="SYRNjNwRuCWefRpregs2KiEwA7g="></latexit><latexit sha1_base64="SYRNjNwRuCWefRpregs2KiEwA7g="></latexit><latexit sha1_base64="SYRNjNwRuCWefRpregs2KiEwA7g="></latexit><latexit sha1_base64="SYRNjNwRuCWefRpregs2KiEwA7g="></latexit>

Scalar, pseudo scalar, vector and axial

Trace over the extra  
d.o.f (environment) 

Quantum Map.  
Open Quantum system

Virtual correction: one-loop Real emission

Same Hilbert space



Virtual and Real corrections

9

MLO = ytū(p1, h1)v(p2, h2)
<latexit sha1_base64="l/PfuxtnXi+cwJvk+wHdMyoV+FQ="></latexit><latexit sha1_base64="l/PfuxtnXi+cwJvk+wHdMyoV+FQ="></latexit><latexit sha1_base64="l/PfuxtnXi+cwJvk+wHdMyoV+FQ="></latexit><latexit sha1_base64="l/PfuxtnXi+cwJvk+wHdMyoV+FQ="></latexit>

Mvirt.
NLO

= ytū(p1, h1)T v(p2, h2)
<latexit sha1_base64="c+HMoeI96H9J6MZZMZxw/k3mZsY="></latexit><latexit sha1_base64="c+HMoeI96H9J6MZZMZxw/k3mZsY="></latexit><latexit sha1_base64="c+HMoeI96H9J6MZZMZxw/k3mZsY="></latexit><latexit sha1_base64="c+HMoeI96H9J6MZZMZxw/k3mZsY="></latexit>

Mreal

NLO
= yt gs "

†
µ(pk)[ū(p1, h1)Tµv(p2, h2)]

<latexit sha1_base64="o9x3pnrVHysFvg8ZEKEMDYAJbjE="></latexit><latexit sha1_base64="o9x3pnrVHysFvg8ZEKEMDYAJbjE="></latexit><latexit sha1_base64="o9x3pnrVHysFvg8ZEKEMDYAJbjE="></latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="YRQgkfdbEct5kt/sNtNDuKMnoNo="></latexit><latexit sha1_base64="YRQgkfdbEct5kt/sNtNDuKMnoNo="></latexit><latexit sha1_base64="UCmse7SVd+v1m/98IoKNW0DnZNM="></latexit><latexit sha1_base64="o9x3pnrVHysFvg8ZEKEMDYAJbjE="></latexit><latexit sha1_base64="o9x3pnrVHysFvg8ZEKEMDYAJbjE="></latexit><latexit sha1_base64="o9x3pnrVHysFvg8ZEKEMDYAJbjE="></latexit><latexit sha1_base64="o9x3pnrVHysFvg8ZEKEMDYAJbjE="></latexit><latexit sha1_base64="o9x3pnrVHysFvg8ZEKEMDYAJbjE="></latexit><latexit sha1_base64="o9x3pnrVHysFvg8ZEKEMDYAJbjE="></latexit>
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MLO = ytū(p1, h1)v(p2, h2)
<latexit sha1_base64="l/PfuxtnXi+cwJvk+wHdMyoV+FQ="></latexit><latexit sha1_base64="l/PfuxtnXi+cwJvk+wHdMyoV+FQ="></latexit><latexit sha1_base64="l/PfuxtnXi+cwJvk+wHdMyoV+FQ="></latexit><latexit sha1_base64="l/PfuxtnXi+cwJvk+wHdMyoV+FQ="></latexit>

Mvirt.
NLO

= ytū(p1, h1)T v(p2, h2)
<latexit sha1_base64="c+HMoeI96H9J6MZZMZxw/k3mZsY="></latexit><latexit sha1_base64="c+HMoeI96H9J6MZZMZxw/k3mZsY="></latexit><latexit sha1_base64="c+HMoeI96H9J6MZZMZxw/k3mZsY="></latexit><latexit sha1_base64="c+HMoeI96H9J6MZZMZxw/k3mZsY="></latexit>

Mreal

NLO
= yt gs "

†
µ(pk)[ū(p1, h1)Tµv(p2, h2)]

<latexit sha1_base64="o9x3pnrVHysFvg8ZEKEMDYAJbjE="></latexit><latexit sha1_base64="o9x3pnrVHysFvg8ZEKEMDYAJbjE="></latexit><latexit sha1_base64="o9x3pnrVHysFvg8ZEKEMDYAJbjE="></latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="YRQgkfdbEct5kt/sNtNDuKMnoNo="></latexit><latexit sha1_base64="YRQgkfdbEct5kt/sNtNDuKMnoNo="></latexit><latexit sha1_base64="UCmse7SVd+v1m/98IoKNW0DnZNM="></latexit><latexit sha1_base64="o9x3pnrVHysFvg8ZEKEMDYAJbjE="></latexit><latexit sha1_base64="o9x3pnrVHysFvg8ZEKEMDYAJbjE="></latexit><latexit sha1_base64="o9x3pnrVHysFvg8ZEKEMDYAJbjE="></latexit><latexit sha1_base64="o9x3pnrVHysFvg8ZEKEMDYAJbjE="></latexit><latexit sha1_base64="o9x3pnrVHysFvg8ZEKEMDYAJbjE="></latexit><latexit sha1_base64="o9x3pnrVHysFvg8ZEKEMDYAJbjE="></latexit>

ytT̃virt.ū(p1, h1)v(p2, h2)
<latexit sha1_base64="Spzbu1gR9IN2ilJ2S3NZCe1AIsw=">AAACHXicbZDLSsNAFIYn9VbrLerSzWARWpCSlIIui25cVuhFaEqYTKft0MmFmZNCCHkRN76KGxeKuHAjvo3TNgtt/WHg4z/ncOb8XiS4Asv6Ngobm1vbO8Xd0t7+weGReXzSVWEsKevQUITywSOKCR6wDnAQ7CGSjPieYD1vejuv92ZMKh4GbUgiNvDJOOAjTgloyzUbOHHBAS6GLG1nbupIH8+4hFqGHY/INM4qkWtfTly7OtNU11SvumbZqlkL4XWwcyijXC3X/HSGIY19FgAVRKm+bUUwSIkETgXLSk6sWETolIxZX2NAfKYG6eK6DF9oZ4hHodQvALxwf0+kxFcq8T3d6ROYqNXa3Pyv1o9hdD1IeRDFwAK6XDSKBYYQz6PCQy4ZBZFoIFRy/VdMJ0QSCjrQkg7BXj15Hbr1mm3V7PtGuXmTx1FEZ+gcVZCNrlAT3aEW6iCKHtEzekVvxpPxYrwbH8vWgpHPnKI/Mr5+AL66oP4=</latexit><latexit sha1_base64="Spzbu1gR9IN2ilJ2S3NZCe1AIsw=">AAACHXicbZDLSsNAFIYn9VbrLerSzWARWpCSlIIui25cVuhFaEqYTKft0MmFmZNCCHkRN76KGxeKuHAjvo3TNgtt/WHg4z/ncOb8XiS4Asv6Ngobm1vbO8Xd0t7+weGReXzSVWEsKevQUITywSOKCR6wDnAQ7CGSjPieYD1vejuv92ZMKh4GbUgiNvDJOOAjTgloyzUbOHHBAS6GLG1nbupIH8+4hFqGHY/INM4qkWtfTly7OtNU11SvumbZqlkL4XWwcyijXC3X/HSGIY19FgAVRKm+bUUwSIkETgXLSk6sWETolIxZX2NAfKYG6eK6DF9oZ4hHodQvALxwf0+kxFcq8T3d6ROYqNXa3Pyv1o9hdD1IeRDFwAK6XDSKBYYQz6PCQy4ZBZFoIFRy/VdMJ0QSCjrQkg7BXj15Hbr1mm3V7PtGuXmTx1FEZ+gcVZCNrlAT3aEW6iCKHtEzekVvxpPxYrwbH8vWgpHPnKI/Mr5+AL66oP4=</latexit><latexit sha1_base64="Spzbu1gR9IN2ilJ2S3NZCe1AIsw=">AAACHXicbZDLSsNAFIYn9VbrLerSzWARWpCSlIIui25cVuhFaEqYTKft0MmFmZNCCHkRN76KGxeKuHAjvo3TNgtt/WHg4z/ncOb8XiS4Asv6Ngobm1vbO8Xd0t7+weGReXzSVWEsKevQUITywSOKCR6wDnAQ7CGSjPieYD1vejuv92ZMKh4GbUgiNvDJOOAjTgloyzUbOHHBAS6GLG1nbupIH8+4hFqGHY/INM4qkWtfTly7OtNU11SvumbZqlkL4XWwcyijXC3X/HSGIY19FgAVRKm+bUUwSIkETgXLSk6sWETolIxZX2NAfKYG6eK6DF9oZ4hHodQvALxwf0+kxFcq8T3d6ROYqNXa3Pyv1o9hdD1IeRDFwAK6XDSKBYYQz6PCQy4ZBZFoIFRy/VdMJ0QSCjrQkg7BXj15Hbr1mm3V7PtGuXmTx1FEZ+gcVZCNrlAT3aEW6iCKHtEzekVvxpPxYrwbH8vWgpHPnKI/Mr5+AL66oP4=</latexit><latexit sha1_base64="Spzbu1gR9IN2ilJ2S3NZCe1AIsw=">AAACHXicbZDLSsNAFIYn9VbrLerSzWARWpCSlIIui25cVuhFaEqYTKft0MmFmZNCCHkRN76KGxeKuHAjvo3TNgtt/WHg4z/ncOb8XiS4Asv6Ngobm1vbO8Xd0t7+weGReXzSVWEsKevQUITywSOKCR6wDnAQ7CGSjPieYD1vejuv92ZMKh4GbUgiNvDJOOAjTgloyzUbOHHBAS6GLG1nbupIH8+4hFqGHY/INM4qkWtfTly7OtNU11SvumbZqlkL4XWwcyijXC3X/HSGIY19FgAVRKm+bUUwSIkETgXLSk6sWETolIxZX2NAfKYG6eK6DF9oZ4hHodQvALxwf0+kxFcq8T3d6ROYqNXa3Pyv1o9hdD1IeRDFwAK6XDSKBYYQz6PCQy4ZBZFoIFRy/VdMJ0QSCjrQkg7BXj15Hbr1mm3V7PtGuXmTx1FEZ+gcVZCNrlAT3aEW6iCKHtEzekVvxpPxYrwbH8vWgpHPnKI/Mr5+AL66oP4=</latexit>

Scalar current

Dirac Eq.
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MLO = ytū(p1, h1)v(p2, h2)
<latexit sha1_base64="l/PfuxtnXi+cwJvk+wHdMyoV+FQ="></latexit><latexit sha1_base64="l/PfuxtnXi+cwJvk+wHdMyoV+FQ="></latexit><latexit sha1_base64="l/PfuxtnXi+cwJvk+wHdMyoV+FQ="></latexit><latexit sha1_base64="l/PfuxtnXi+cwJvk+wHdMyoV+FQ="></latexit>

Mvirt.
NLO

= ytū(p1, h1)T v(p2, h2)
<latexit sha1_base64="c+HMoeI96H9J6MZZMZxw/k3mZsY="></latexit><latexit sha1_base64="c+HMoeI96H9J6MZZMZxw/k3mZsY="></latexit><latexit sha1_base64="c+HMoeI96H9J6MZZMZxw/k3mZsY="></latexit><latexit sha1_base64="c+HMoeI96H9J6MZZMZxw/k3mZsY="></latexit>

Mreal

NLO
= yt gs "

†
µ(pk)[ū(p1, h1)Tµv(p2, h2)]

<latexit sha1_base64="o9x3pnrVHysFvg8ZEKEMDYAJbjE="></latexit><latexit sha1_base64="o9x3pnrVHysFvg8ZEKEMDYAJbjE="></latexit><latexit sha1_base64="o9x3pnrVHysFvg8ZEKEMDYAJbjE="></latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="YRQgkfdbEct5kt/sNtNDuKMnoNo="></latexit><latexit sha1_base64="YRQgkfdbEct5kt/sNtNDuKMnoNo="></latexit><latexit sha1_base64="UCmse7SVd+v1m/98IoKNW0DnZNM="></latexit><latexit sha1_base64="o9x3pnrVHysFvg8ZEKEMDYAJbjE="></latexit><latexit sha1_base64="o9x3pnrVHysFvg8ZEKEMDYAJbjE="></latexit><latexit sha1_base64="o9x3pnrVHysFvg8ZEKEMDYAJbjE="></latexit><latexit sha1_base64="o9x3pnrVHysFvg8ZEKEMDYAJbjE="></latexit><latexit sha1_base64="o9x3pnrVHysFvg8ZEKEMDYAJbjE="></latexit><latexit sha1_base64="o9x3pnrVHysFvg8ZEKEMDYAJbjE="></latexit>

ytT̃virt.ū(p1, h1)v(p2, h2)
<latexit sha1_base64="Spzbu1gR9IN2ilJ2S3NZCe1AIsw=">AAACHXicbZDLSsNAFIYn9VbrLerSzWARWpCSlIIui25cVuhFaEqYTKft0MmFmZNCCHkRN76KGxeKuHAjvo3TNgtt/WHg4z/ncOb8XiS4Asv6Ngobm1vbO8Xd0t7+weGReXzSVWEsKevQUITywSOKCR6wDnAQ7CGSjPieYD1vejuv92ZMKh4GbUgiNvDJOOAjTgloyzUbOHHBAS6GLG1nbupIH8+4hFqGHY/INM4qkWtfTly7OtNU11SvumbZqlkL4XWwcyijXC3X/HSGIY19FgAVRKm+bUUwSIkETgXLSk6sWETolIxZX2NAfKYG6eK6DF9oZ4hHodQvALxwf0+kxFcq8T3d6ROYqNXa3Pyv1o9hdD1IeRDFwAK6XDSKBYYQz6PCQy4ZBZFoIFRy/VdMJ0QSCjrQkg7BXj15Hbr1mm3V7PtGuXmTx1FEZ+gcVZCNrlAT3aEW6iCKHtEzekVvxpPxYrwbH8vWgpHPnKI/Mr5+AL66oP4=</latexit><latexit sha1_base64="Spzbu1gR9IN2ilJ2S3NZCe1AIsw=">AAACHXicbZDLSsNAFIYn9VbrLerSzWARWpCSlIIui25cVuhFaEqYTKft0MmFmZNCCHkRN76KGxeKuHAjvo3TNgtt/WHg4z/ncOb8XiS4Asv6Ngobm1vbO8Xd0t7+weGReXzSVWEsKevQUITywSOKCR6wDnAQ7CGSjPieYD1vejuv92ZMKh4GbUgiNvDJOOAjTgloyzUbOHHBAS6GLG1nbupIH8+4hFqGHY/INM4qkWtfTly7OtNU11SvumbZqlkL4XWwcyijXC3X/HSGIY19FgAVRKm+bUUwSIkETgXLSk6sWETolIxZX2NAfKYG6eK6DF9oZ4hHodQvALxwf0+kxFcq8T3d6ROYqNXa3Pyv1o9hdD1IeRDFwAK6XDSKBYYQz6PCQy4ZBZFoIFRy/VdMJ0QSCjrQkg7BXj15Hbr1mm3V7PtGuXmTx1FEZ+gcVZCNrlAT3aEW6iCKHtEzekVvxpPxYrwbH8vWgpHPnKI/Mr5+AL66oP4=</latexit><latexit sha1_base64="Spzbu1gR9IN2ilJ2S3NZCe1AIsw=">AAACHXicbZDLSsNAFIYn9VbrLerSzWARWpCSlIIui25cVuhFaEqYTKft0MmFmZNCCHkRN76KGxeKuHAjvo3TNgtt/WHg4z/ncOb8XiS4Asv6Ngobm1vbO8Xd0t7+weGReXzSVWEsKevQUITywSOKCR6wDnAQ7CGSjPieYD1vejuv92ZMKh4GbUgiNvDJOOAjTgloyzUbOHHBAS6GLG1nbupIH8+4hFqGHY/INM4qkWtfTly7OtNU11SvumbZqlkL4XWwcyijXC3X/HSGIY19FgAVRKm+bUUwSIkETgXLSk6sWETolIxZX2NAfKYG6eK6DF9oZ4hHodQvALxwf0+kxFcq8T3d6ROYqNXa3Pyv1o9hdD1IeRDFwAK6XDSKBYYQz6PCQy4ZBZFoIFRy/VdMJ0QSCjrQkg7BXj15Hbr1mm3V7PtGuXmTx1FEZ+gcVZCNrlAT3aEW6iCKHtEzekVvxpPxYrwbH8vWgpHPnKI/Mr5+AL66oP4=</latexit><latexit sha1_base64="Spzbu1gR9IN2ilJ2S3NZCe1AIsw=">AAACHXicbZDLSsNAFIYn9VbrLerSzWARWpCSlIIui25cVuhFaEqYTKft0MmFmZNCCHkRN76KGxeKuHAjvo3TNgtt/WHg4z/ncOb8XiS4Asv6Ngobm1vbO8Xd0t7+weGReXzSVWEsKevQUITywSOKCR6wDnAQ7CGSjPieYD1vejuv92ZMKh4GbUgiNvDJOOAjTgloyzUbOHHBAS6GLG1nbupIH8+4hFqGHY/INM4qkWtfTly7OtNU11SvumbZqlkL4XWwcyijXC3X/HSGIY19FgAVRKm+bUUwSIkETgXLSk6sWETolIxZX2NAfKYG6eK6DF9oZ4hHodQvALxwf0+kxFcq8T3d6ROYqNXa3Pyv1o9hdD1IeRDFwAK6XDSKBYYQz6PCQy4ZBZFoIFRy/VdMJ0QSCjrQkg7BXj15Hbr1mm3V7PtGuXmTx1FEZ+gcVZCNrlAT3aEW6iCKHtEzekVvxpPxYrwbH8vWgpHPnKI/Mr5+AL66oP4=</latexit>

Scalar current

Dirac Eq.

pµ1 , p
µ
2

<latexit sha1_base64="kOssu3gy027HDANkh2G1D8bI9m8=">AAAB+XicbZDNSgMxFIXv1L9a/0ZdugkWwYWUmSLosujGZQVbC+04ZNK0DU1mQpIplKFv4saFIm59E3e+jZl2Ftp6IPBx7r3cmxNJzrTxvG+ntLa+sblV3q7s7O7tH7iHR22dpIrQFkl4ojoR1pSzmLYMM5x2pKJYRJw+RuPbvP44oUqzJH4wU0kDgYcxGzCCjbVC15Wh/9QT6QWSYT2H0K16NW8utAp+AVUo1Azdr14/IamgsSEca931PWmCDCvDCKezSi/VVGIyxkPatRhjQXWQzS+foTPr9NEgUfbFBs3d3xMZFlpPRWQ7BTYjvVzLzf9q3dQMroOMxTI1NCaLRYOUI5OgPAbUZ4oSw6cWMFHM3orICCtMjA2rYkPwl7+8Cu16zfdq/v1ltXFTxFGGEziFc/DhChpwB01oAYEJPMMrvDmZ8+K8Ox+L1pJTzBzDHzmfP1lQktA=</latexit><latexit sha1_base64="kOssu3gy027HDANkh2G1D8bI9m8=">AAAB+XicbZDNSgMxFIXv1L9a/0ZdugkWwYWUmSLosujGZQVbC+04ZNK0DU1mQpIplKFv4saFIm59E3e+jZl2Ftp6IPBx7r3cmxNJzrTxvG+ntLa+sblV3q7s7O7tH7iHR22dpIrQFkl4ojoR1pSzmLYMM5x2pKJYRJw+RuPbvP44oUqzJH4wU0kDgYcxGzCCjbVC15Wh/9QT6QWSYT2H0K16NW8utAp+AVUo1Azdr14/IamgsSEca931PWmCDCvDCKezSi/VVGIyxkPatRhjQXWQzS+foTPr9NEgUfbFBs3d3xMZFlpPRWQ7BTYjvVzLzf9q3dQMroOMxTI1NCaLRYOUI5OgPAbUZ4oSw6cWMFHM3orICCtMjA2rYkPwl7+8Cu16zfdq/v1ltXFTxFGGEziFc/DhChpwB01oAYEJPMMrvDmZ8+K8Ox+L1pJTzBzDHzmfP1lQktA=</latexit><latexit sha1_base64="kOssu3gy027HDANkh2G1D8bI9m8=">AAAB+XicbZDNSgMxFIXv1L9a/0ZdugkWwYWUmSLosujGZQVbC+04ZNK0DU1mQpIplKFv4saFIm59E3e+jZl2Ftp6IPBx7r3cmxNJzrTxvG+ntLa+sblV3q7s7O7tH7iHR22dpIrQFkl4ojoR1pSzmLYMM5x2pKJYRJw+RuPbvP44oUqzJH4wU0kDgYcxGzCCjbVC15Wh/9QT6QWSYT2H0K16NW8utAp+AVUo1Azdr14/IamgsSEca931PWmCDCvDCKezSi/VVGIyxkPatRhjQXWQzS+foTPr9NEgUfbFBs3d3xMZFlpPRWQ7BTYjvVzLzf9q3dQMroOMxTI1NCaLRYOUI5OgPAbUZ4oSw6cWMFHM3orICCtMjA2rYkPwl7+8Cu16zfdq/v1ltXFTxFGGEziFc/DhChpwB01oAYEJPMMrvDmZ8+K8Ox+L1pJTzBzDHzmfP1lQktA=</latexit><latexit sha1_base64="kOssu3gy027HDANkh2G1D8bI9m8=">AAAB+XicbZDNSgMxFIXv1L9a/0ZdugkWwYWUmSLosujGZQVbC+04ZNK0DU1mQpIplKFv4saFIm59E3e+jZl2Ftp6IPBx7r3cmxNJzrTxvG+ntLa+sblV3q7s7O7tH7iHR22dpIrQFkl4ojoR1pSzmLYMM5x2pKJYRJw+RuPbvP44oUqzJH4wU0kDgYcxGzCCjbVC15Wh/9QT6QWSYT2H0K16NW8utAp+AVUo1Azdr14/IamgsSEca931PWmCDCvDCKezSi/VVGIyxkPatRhjQXWQzS+foTPr9NEgUfbFBs3d3xMZFlpPRWQ7BTYjvVzLzf9q3dQMroOMxTI1NCaLRYOUI5OgPAbUZ4oSw6cWMFHM3orICCtMjA2rYkPwl7+8Cu16zfdq/v1ltXFTxFGGEziFc/DhChpwB01oAYEJPMMrvDmZ8+K8Ox+L1pJTzBzDHzmfP1lQktA=</latexit>

p⌫�
µ⌫

<latexit sha1_base64="zDhnggnWXu3E5/Z3M+wJWQ3AKe4=">AAAB/nicbVDLSgMxFL1TX7W+RsWVm2ARXJUZEXRZdOOygn1AZxwyadqGJpkhyQhlKPgrblwo4tbvcOffmLaz0NYDF07OuZfce+KUM20879sprayurW+UNytb2zu7e+7+QUsnmSK0SRKeqE6MNeVM0qZhhtNOqigWMafteHQz9duPVGmWyHszTmko8ECyPiPYWClyj9IokBkKNBsI/JAHIrPPSeRWvZo3A1omfkGqUKARuV9BLyGZoNIQjrXu+l5qwhwrwwink0qQaZpiMsID2rVUYkF1mM/Wn6BTq/RQP1G2pEEz9fdEjoXWYxHbToHNUC96U/E/r5uZ/lWYM5lmhkoy/6ifcWQSNM0C9ZiixPCxJZgoZndFZIgVJsYmVrEh+IsnL5PWec33av7dRbV+XcRRhmM4gTPw4RLqcAsNaAKBHJ7hFd6cJ+fFeXc+5q0lp5g5hD9wPn8ApTGV6w==</latexit><latexit sha1_base64="zDhnggnWXu3E5/Z3M+wJWQ3AKe4=">AAAB/nicbVDLSgMxFL1TX7W+RsWVm2ARXJUZEXRZdOOygn1AZxwyadqGJpkhyQhlKPgrblwo4tbvcOffmLaz0NYDF07OuZfce+KUM20879sprayurW+UNytb2zu7e+7+QUsnmSK0SRKeqE6MNeVM0qZhhtNOqigWMafteHQz9duPVGmWyHszTmko8ECyPiPYWClyj9IokBkKNBsI/JAHIrPPSeRWvZo3A1omfkGqUKARuV9BLyGZoNIQjrXu+l5qwhwrwwink0qQaZpiMsID2rVUYkF1mM/Wn6BTq/RQP1G2pEEz9fdEjoXWYxHbToHNUC96U/E/r5uZ/lWYM5lmhkoy/6ifcWQSNM0C9ZiixPCxJZgoZndFZIgVJsYmVrEh+IsnL5PWec33av7dRbV+XcRRhmM4gTPw4RLqcAsNaAKBHJ7hFd6cJ+fFeXc+5q0lp5g5hD9wPn8ApTGV6w==</latexit><latexit sha1_base64="zDhnggnWXu3E5/Z3M+wJWQ3AKe4=">AAAB/nicbVDLSgMxFL1TX7W+RsWVm2ARXJUZEXRZdOOygn1AZxwyadqGJpkhyQhlKPgrblwo4tbvcOffmLaz0NYDF07OuZfce+KUM20879sprayurW+UNytb2zu7e+7+QUsnmSK0SRKeqE6MNeVM0qZhhtNOqigWMafteHQz9duPVGmWyHszTmko8ECyPiPYWClyj9IokBkKNBsI/JAHIrPPSeRWvZo3A1omfkGqUKARuV9BLyGZoNIQjrXu+l5qwhwrwwink0qQaZpiMsID2rVUYkF1mM/Wn6BTq/RQP1G2pEEz9fdEjoXWYxHbToHNUC96U/E/r5uZ/lWYM5lmhkoy/6ifcWQSNM0C9ZiixPCxJZgoZndFZIgVJsYmVrEh+IsnL5PWec33av7dRbV+XcRRhmM4gTPw4RLqcAsNaAKBHJ7hFd6cJ+fFeXc+5q0lp5g5hD9wPn8ApTGV6w==</latexit><latexit sha1_base64="zDhnggnWXu3E5/Z3M+wJWQ3AKe4=">AAAB/nicbVDLSgMxFL1TX7W+RsWVm2ARXJUZEXRZdOOygn1AZxwyadqGJpkhyQhlKPgrblwo4tbvcOffmLaz0NYDF07OuZfce+KUM20879sprayurW+UNytb2zu7e+7+QUsnmSK0SRKeqE6MNeVM0qZhhtNOqigWMafteHQz9duPVGmWyHszTmko8ECyPiPYWClyj9IokBkKNBsI/JAHIrPPSeRWvZo3A1omfkGqUKARuV9BLyGZoNIQjrXu+l5qwhwrwwink0qQaZpiMsID2rVUYkF1mM/Wn6BTq/RQP1G2pEEz9fdEjoXWYxHbToHNUC96U/E/r5uZ/lWYM5lmhkoy/6ifcWQSNM0C9ZiixPCxJZgoZndFZIgVJsYmVrEh+IsnL5PWec33av7dRbV+XcRRhmM4gTPw4RLqcAsNaAKBHJ7hFd6cJ+fFeXc+5q0lp5g5hD9wPn8ApTGV6w==</latexit>

�µ
<latexit sha1_base64="gInAkv2vuiGzTaKErh3xrMJgHUw=">AAAB8XicbVBNS8NAEJ34WetX1aOXYBE8lUQEPRa9eKxgP7CJZbLdtEt3N2F3I5TQf+HFgyJe/Tfe/Ddu2xy09cHA470ZZuZFKWfaeN63s7K6tr6xWdoqb+/s7u1XDg5bOskUoU2S8ER1ItSUM0mbhhlOO6miKCJO29HoZuq3n6jSLJH3ZpzSUOBAspgRNFZ6CAYoBD4GIutVql7Nm8FdJn5BqlCg0at8Bf2EZIJKQzhq3fW91IQ5KsMIp5NykGmaIhnhgHYtlSioDvPZxRP31Cp9N06ULWncmfp7Ikeh9VhEtlOgGepFbyr+53UzE1+FOZNpZqgk80Vxxl2TuNP33T5TlBg+tgSJYvZWlwxRITE2pLINwV98eZm0zmu+V/PvLqr16yKOEhzDCZyBD5dQh1toQBMISHiGV3hztPPivDsf89YVp5g5gj9wPn8AlweQ2Q==</latexit><latexit sha1_base64="gInAkv2vuiGzTaKErh3xrMJgHUw=">AAAB8XicbVBNS8NAEJ34WetX1aOXYBE8lUQEPRa9eKxgP7CJZbLdtEt3N2F3I5TQf+HFgyJe/Tfe/Ddu2xy09cHA470ZZuZFKWfaeN63s7K6tr6xWdoqb+/s7u1XDg5bOskUoU2S8ER1ItSUM0mbhhlOO6miKCJO29HoZuq3n6jSLJH3ZpzSUOBAspgRNFZ6CAYoBD4GIutVql7Nm8FdJn5BqlCg0at8Bf2EZIJKQzhq3fW91IQ5KsMIp5NykGmaIhnhgHYtlSioDvPZxRP31Cp9N06ULWncmfp7Ikeh9VhEtlOgGepFbyr+53UzE1+FOZNpZqgk80Vxxl2TuNP33T5TlBg+tgSJYvZWlwxRITE2pLINwV98eZm0zmu+V/PvLqr16yKOEhzDCZyBD5dQh1toQBMISHiGV3hztPPivDsf89YVp5g5gj9wPn8AlweQ2Q==</latexit><latexit sha1_base64="gInAkv2vuiGzTaKErh3xrMJgHUw=">AAAB8XicbVBNS8NAEJ34WetX1aOXYBE8lUQEPRa9eKxgP7CJZbLdtEt3N2F3I5TQf+HFgyJe/Tfe/Ddu2xy09cHA470ZZuZFKWfaeN63s7K6tr6xWdoqb+/s7u1XDg5bOskUoU2S8ER1ItSUM0mbhhlOO6miKCJO29HoZuq3n6jSLJH3ZpzSUOBAspgRNFZ6CAYoBD4GIutVql7Nm8FdJn5BqlCg0at8Bf2EZIJKQzhq3fW91IQ5KsMIp5NykGmaIhnhgHYtlSioDvPZxRP31Cp9N06ULWncmfp7Ikeh9VhEtlOgGepFbyr+53UzE1+FOZNpZqgk80Vxxl2TuNP33T5TlBg+tgSJYvZWlwxRITE2pLINwV98eZm0zmu+V/PvLqr16yKOEhzDCZyBD5dQh1toQBMISHiGV3hztPPivDsf89YVp5g5gj9wPn8AlweQ2Q==</latexit><latexit sha1_base64="gInAkv2vuiGzTaKErh3xrMJgHUw=">AAAB8XicbVBNS8NAEJ34WetX1aOXYBE8lUQEPRa9eKxgP7CJZbLdtEt3N2F3I5TQf+HFgyJe/Tfe/Ddu2xy09cHA470ZZuZFKWfaeN63s7K6tr6xWdoqb+/s7u1XDg5bOskUoU2S8ER1ItSUM0mbhhlOO6miKCJO29HoZuq3n6jSLJH3ZpzSUOBAspgRNFZ6CAYoBD4GIutVql7Nm8FdJn5BqlCg0at8Bf2EZIJKQzhq3fW91IQ5KsMIp5NykGmaIhnhgHYtlSioDvPZxRP31Cp9N06ULWncmfp7Ikeh9VhEtlOgGepFbyr+53UzE1+FOZNpZqgk80Vxxl2TuNP33T5TlBg+tgSJYvZWlwxRITE2pLINwV98eZm0zmu+V/PvLqr16yKOEhzDCZyBD5dQh1toQBMISHiGV3hztPPivDsf89YVp5g5gj9wPn8AlweQ2Q==</latexit>
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MLO = ytū(p1, h1)v(p2, h2)
<latexit sha1_base64="l/PfuxtnXi+cwJvk+wHdMyoV+FQ="></latexit><latexit sha1_base64="l/PfuxtnXi+cwJvk+wHdMyoV+FQ="></latexit><latexit sha1_base64="l/PfuxtnXi+cwJvk+wHdMyoV+FQ="></latexit><latexit sha1_base64="l/PfuxtnXi+cwJvk+wHdMyoV+FQ="></latexit>

Mvirt.
NLO

= ytū(p1, h1)T v(p2, h2)
<latexit sha1_base64="c+HMoeI96H9J6MZZMZxw/k3mZsY="></latexit><latexit sha1_base64="c+HMoeI96H9J6MZZMZxw/k3mZsY="></latexit><latexit sha1_base64="c+HMoeI96H9J6MZZMZxw/k3mZsY="></latexit><latexit sha1_base64="c+HMoeI96H9J6MZZMZxw/k3mZsY="></latexit>

Mreal

NLO
= yt gs "

†
µ(pk)[ū(p1, h1)Tµv(p2, h2)]

<latexit sha1_base64="o9x3pnrVHysFvg8ZEKEMDYAJbjE="></latexit><latexit sha1_base64="o9x3pnrVHysFvg8ZEKEMDYAJbjE="></latexit><latexit sha1_base64="o9x3pnrVHysFvg8ZEKEMDYAJbjE="></latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="YRQgkfdbEct5kt/sNtNDuKMnoNo="></latexit><latexit sha1_base64="YRQgkfdbEct5kt/sNtNDuKMnoNo="></latexit><latexit sha1_base64="UCmse7SVd+v1m/98IoKNW0DnZNM="></latexit><latexit sha1_base64="o9x3pnrVHysFvg8ZEKEMDYAJbjE="></latexit><latexit sha1_base64="o9x3pnrVHysFvg8ZEKEMDYAJbjE="></latexit><latexit sha1_base64="o9x3pnrVHysFvg8ZEKEMDYAJbjE="></latexit><latexit sha1_base64="o9x3pnrVHysFvg8ZEKEMDYAJbjE="></latexit><latexit sha1_base64="o9x3pnrVHysFvg8ZEKEMDYAJbjE="></latexit><latexit sha1_base64="o9x3pnrVHysFvg8ZEKEMDYAJbjE="></latexit>

ytT̃virt.ū(p1, h1)v(p2, h2)
<latexit sha1_base64="Spzbu1gR9IN2ilJ2S3NZCe1AIsw=">AAACHXicbZDLSsNAFIYn9VbrLerSzWARWpCSlIIui25cVuhFaEqYTKft0MmFmZNCCHkRN76KGxeKuHAjvo3TNgtt/WHg4z/ncOb8XiS4Asv6Ngobm1vbO8Xd0t7+weGReXzSVWEsKevQUITywSOKCR6wDnAQ7CGSjPieYD1vejuv92ZMKh4GbUgiNvDJOOAjTgloyzUbOHHBAS6GLG1nbupIH8+4hFqGHY/INM4qkWtfTly7OtNU11SvumbZqlkL4XWwcyijXC3X/HSGIY19FgAVRKm+bUUwSIkETgXLSk6sWETolIxZX2NAfKYG6eK6DF9oZ4hHodQvALxwf0+kxFcq8T3d6ROYqNXa3Pyv1o9hdD1IeRDFwAK6XDSKBYYQz6PCQy4ZBZFoIFRy/VdMJ0QSCjrQkg7BXj15Hbr1mm3V7PtGuXmTx1FEZ+gcVZCNrlAT3aEW6iCKHtEzekVvxpPxYrwbH8vWgpHPnKI/Mr5+AL66oP4=</latexit><latexit sha1_base64="Spzbu1gR9IN2ilJ2S3NZCe1AIsw=">AAACHXicbZDLSsNAFIYn9VbrLerSzWARWpCSlIIui25cVuhFaEqYTKft0MmFmZNCCHkRN76KGxeKuHAjvo3TNgtt/WHg4z/ncOb8XiS4Asv6Ngobm1vbO8Xd0t7+weGReXzSVWEsKevQUITywSOKCR6wDnAQ7CGSjPieYD1vejuv92ZMKh4GbUgiNvDJOOAjTgloyzUbOHHBAS6GLG1nbupIH8+4hFqGHY/INM4qkWtfTly7OtNU11SvumbZqlkL4XWwcyijXC3X/HSGIY19FgAVRKm+bUUwSIkETgXLSk6sWETolIxZX2NAfKYG6eK6DF9oZ4hHodQvALxwf0+kxFcq8T3d6ROYqNXa3Pyv1o9hdD1IeRDFwAK6XDSKBYYQz6PCQy4ZBZFoIFRy/VdMJ0QSCjrQkg7BXj15Hbr1mm3V7PtGuXmTx1FEZ+gcVZCNrlAT3aEW6iCKHtEzekVvxpPxYrwbH8vWgpHPnKI/Mr5+AL66oP4=</latexit><latexit sha1_base64="Spzbu1gR9IN2ilJ2S3NZCe1AIsw=">AAACHXicbZDLSsNAFIYn9VbrLerSzWARWpCSlIIui25cVuhFaEqYTKft0MmFmZNCCHkRN76KGxeKuHAjvo3TNgtt/WHg4z/ncOb8XiS4Asv6Ngobm1vbO8Xd0t7+weGReXzSVWEsKevQUITywSOKCR6wDnAQ7CGSjPieYD1vejuv92ZMKh4GbUgiNvDJOOAjTgloyzUbOHHBAS6GLG1nbupIH8+4hFqGHY/INM4qkWtfTly7OtNU11SvumbZqlkL4XWwcyijXC3X/HSGIY19FgAVRKm+bUUwSIkETgXLSk6sWETolIxZX2NAfKYG6eK6DF9oZ4hHodQvALxwf0+kxFcq8T3d6ROYqNXa3Pyv1o9hdD1IeRDFwAK6XDSKBYYQz6PCQy4ZBZFoIFRy/VdMJ0QSCjrQkg7BXj15Hbr1mm3V7PtGuXmTx1FEZ+gcVZCNrlAT3aEW6iCKHtEzekVvxpPxYrwbH8vWgpHPnKI/Mr5+AL66oP4=</latexit><latexit sha1_base64="Spzbu1gR9IN2ilJ2S3NZCe1AIsw=">AAACHXicbZDLSsNAFIYn9VbrLerSzWARWpCSlIIui25cVuhFaEqYTKft0MmFmZNCCHkRN76KGxeKuHAjvo3TNgtt/WHg4z/ncOb8XiS4Asv6Ngobm1vbO8Xd0t7+weGReXzSVWEsKevQUITywSOKCR6wDnAQ7CGSjPieYD1vejuv92ZMKh4GbUgiNvDJOOAjTgloyzUbOHHBAS6GLG1nbupIH8+4hFqGHY/INM4qkWtfTly7OtNU11SvumbZqlkL4XWwcyijXC3X/HSGIY19FgAVRKm+bUUwSIkETgXLSk6sWETolIxZX2NAfKYG6eK6DF9oZ4hHodQvALxwf0+kxFcq8T3d6ROYqNXa3Pyv1o9hdD1IeRDFwAK6XDSKBYYQz6PCQy4ZBZFoIFRy/VdMJ0QSCjrQkg7BXj15Hbr1mm3V7PtGuXmTx1FEZ+gcVZCNrlAT3aEW6iCKHtEzekVvxpPxYrwbH8vWgpHPnKI/Mr5+AL66oP4=</latexit>

Scalar current

Dirac Eq.

pµ1 , p
µ
2

<latexit sha1_base64="kOssu3gy027HDANkh2G1D8bI9m8=">AAAB+XicbZDNSgMxFIXv1L9a/0ZdugkWwYWUmSLosujGZQVbC+04ZNK0DU1mQpIplKFv4saFIm59E3e+jZl2Ftp6IPBx7r3cmxNJzrTxvG+ntLa+sblV3q7s7O7tH7iHR22dpIrQFkl4ojoR1pSzmLYMM5x2pKJYRJw+RuPbvP44oUqzJH4wU0kDgYcxGzCCjbVC15Wh/9QT6QWSYT2H0K16NW8utAp+AVUo1Azdr14/IamgsSEca931PWmCDCvDCKezSi/VVGIyxkPatRhjQXWQzS+foTPr9NEgUfbFBs3d3xMZFlpPRWQ7BTYjvVzLzf9q3dQMroOMxTI1NCaLRYOUI5OgPAbUZ4oSw6cWMFHM3orICCtMjA2rYkPwl7+8Cu16zfdq/v1ltXFTxFGGEziFc/DhChpwB01oAYEJPMMrvDmZ8+K8Ox+L1pJTzBzDHzmfP1lQktA=</latexit><latexit sha1_base64="kOssu3gy027HDANkh2G1D8bI9m8=">AAAB+XicbZDNSgMxFIXv1L9a/0ZdugkWwYWUmSLosujGZQVbC+04ZNK0DU1mQpIplKFv4saFIm59E3e+jZl2Ftp6IPBx7r3cmxNJzrTxvG+ntLa+sblV3q7s7O7tH7iHR22dpIrQFkl4ojoR1pSzmLYMM5x2pKJYRJw+RuPbvP44oUqzJH4wU0kDgYcxGzCCjbVC15Wh/9QT6QWSYT2H0K16NW8utAp+AVUo1Azdr14/IamgsSEca931PWmCDCvDCKezSi/VVGIyxkPatRhjQXWQzS+foTPr9NEgUfbFBs3d3xMZFlpPRWQ7BTYjvVzLzf9q3dQMroOMxTI1NCaLRYOUI5OgPAbUZ4oSw6cWMFHM3orICCtMjA2rYkPwl7+8Cu16zfdq/v1ltXFTxFGGEziFc/DhChpwB01oAYEJPMMrvDmZ8+K8Ox+L1pJTzBzDHzmfP1lQktA=</latexit><latexit sha1_base64="kOssu3gy027HDANkh2G1D8bI9m8=">AAAB+XicbZDNSgMxFIXv1L9a/0ZdugkWwYWUmSLosujGZQVbC+04ZNK0DU1mQpIplKFv4saFIm59E3e+jZl2Ftp6IPBx7r3cmxNJzrTxvG+ntLa+sblV3q7s7O7tH7iHR22dpIrQFkl4ojoR1pSzmLYMM5x2pKJYRJw+RuPbvP44oUqzJH4wU0kDgYcxGzCCjbVC15Wh/9QT6QWSYT2H0K16NW8utAp+AVUo1Azdr14/IamgsSEca931PWmCDCvDCKezSi/VVGIyxkPatRhjQXWQzS+foTPr9NEgUfbFBs3d3xMZFlpPRWQ7BTYjvVzLzf9q3dQMroOMxTI1NCaLRYOUI5OgPAbUZ4oSw6cWMFHM3orICCtMjA2rYkPwl7+8Cu16zfdq/v1ltXFTxFGGEziFc/DhChpwB01oAYEJPMMrvDmZ8+K8Ox+L1pJTzBzDHzmfP1lQktA=</latexit><latexit sha1_base64="kOssu3gy027HDANkh2G1D8bI9m8=">AAAB+XicbZDNSgMxFIXv1L9a/0ZdugkWwYWUmSLosujGZQVbC+04ZNK0DU1mQpIplKFv4saFIm59E3e+jZl2Ftp6IPBx7r3cmxNJzrTxvG+ntLa+sblV3q7s7O7tH7iHR22dpIrQFkl4ojoR1pSzmLYMM5x2pKJYRJw+RuPbvP44oUqzJH4wU0kDgYcxGzCCjbVC15Wh/9QT6QWSYT2H0K16NW8utAp+AVUo1Azdr14/IamgsSEca931PWmCDCvDCKezSi/VVGIyxkPatRhjQXWQzS+foTPr9NEgUfbFBs3d3xMZFlpPRWQ7BTYjvVzLzf9q3dQMroOMxTI1NCaLRYOUI5OgPAbUZ4oSw6cWMFHM3orICCtMjA2rYkPwl7+8Cu16zfdq/v1ltXFTxFGGEziFc/DhChpwB01oAYEJPMMrvDmZ8+K8Ox+L1pJTzBzDHzmfP1lQktA=</latexit>

p⌫�
µ⌫

<latexit sha1_base64="zDhnggnWXu3E5/Z3M+wJWQ3AKe4=">AAAB/nicbVDLSgMxFL1TX7W+RsWVm2ARXJUZEXRZdOOygn1AZxwyadqGJpkhyQhlKPgrblwo4tbvcOffmLaz0NYDF07OuZfce+KUM20879sprayurW+UNytb2zu7e+7+QUsnmSK0SRKeqE6MNeVM0qZhhtNOqigWMafteHQz9duPVGmWyHszTmko8ECyPiPYWClyj9IokBkKNBsI/JAHIrPPSeRWvZo3A1omfkGqUKARuV9BLyGZoNIQjrXu+l5qwhwrwwink0qQaZpiMsID2rVUYkF1mM/Wn6BTq/RQP1G2pEEz9fdEjoXWYxHbToHNUC96U/E/r5uZ/lWYM5lmhkoy/6ifcWQSNM0C9ZiixPCxJZgoZndFZIgVJsYmVrEh+IsnL5PWec33av7dRbV+XcRRhmM4gTPw4RLqcAsNaAKBHJ7hFd6cJ+fFeXc+5q0lp5g5hD9wPn8ApTGV6w==</latexit><latexit sha1_base64="zDhnggnWXu3E5/Z3M+wJWQ3AKe4=">AAAB/nicbVDLSgMxFL1TX7W+RsWVm2ARXJUZEXRZdOOygn1AZxwyadqGJpkhyQhlKPgrblwo4tbvcOffmLaz0NYDF07OuZfce+KUM20879sprayurW+UNytb2zu7e+7+QUsnmSK0SRKeqE6MNeVM0qZhhtNOqigWMafteHQz9duPVGmWyHszTmko8ECyPiPYWClyj9IokBkKNBsI/JAHIrPPSeRWvZo3A1omfkGqUKARuV9BLyGZoNIQjrXu+l5qwhwrwwink0qQaZpiMsID2rVUYkF1mM/Wn6BTq/RQP1G2pEEz9fdEjoXWYxHbToHNUC96U/E/r5uZ/lWYM5lmhkoy/6ifcWQSNM0C9ZiixPCxJZgoZndFZIgVJsYmVrEh+IsnL5PWec33av7dRbV+XcRRhmM4gTPw4RLqcAsNaAKBHJ7hFd6cJ+fFeXc+5q0lp5g5hD9wPn8ApTGV6w==</latexit><latexit sha1_base64="zDhnggnWXu3E5/Z3M+wJWQ3AKe4=">AAAB/nicbVDLSgMxFL1TX7W+RsWVm2ARXJUZEXRZdOOygn1AZxwyadqGJpkhyQhlKPgrblwo4tbvcOffmLaz0NYDF07OuZfce+KUM20879sprayurW+UNytb2zu7e+7+QUsnmSK0SRKeqE6MNeVM0qZhhtNOqigWMafteHQz9duPVGmWyHszTmko8ECyPiPYWClyj9IokBkKNBsI/JAHIrPPSeRWvZo3A1omfkGqUKARuV9BLyGZoNIQjrXu+l5qwhwrwwink0qQaZpiMsID2rVUYkF1mM/Wn6BTq/RQP1G2pEEz9fdEjoXWYxHbToHNUC96U/E/r5uZ/lWYM5lmhkoy/6ifcWQSNM0C9ZiixPCxJZgoZndFZIgVJsYmVrEh+IsnL5PWec33av7dRbV+XcRRhmM4gTPw4RLqcAsNaAKBHJ7hFd6cJ+fFeXc+5q0lp5g5hD9wPn8ApTGV6w==</latexit><latexit sha1_base64="zDhnggnWXu3E5/Z3M+wJWQ3AKe4=">AAAB/nicbVDLSgMxFL1TX7W+RsWVm2ARXJUZEXRZdOOygn1AZxwyadqGJpkhyQhlKPgrblwo4tbvcOffmLaz0NYDF07OuZfce+KUM20879sprayurW+UNytb2zu7e+7+QUsnmSK0SRKeqE6MNeVM0qZhhtNOqigWMafteHQz9duPVGmWyHszTmko8ECyPiPYWClyj9IokBkKNBsI/JAHIrPPSeRWvZo3A1omfkGqUKARuV9BLyGZoNIQjrXu+l5qwhwrwwink0qQaZpiMsID2rVUYkF1mM/Wn6BTq/RQP1G2pEEz9fdEjoXWYxHbToHNUC96U/E/r5uZ/lWYM5lmhkoy/6ifcWQSNM0C9ZiixPCxJZgoZndFZIgVJsYmVrEh+IsnL5PWec33av7dRbV+XcRRhmM4gTPw4RLqcAsNaAKBHJ7hFd6cJ+fFeXc+5q0lp5g5hD9wPn8ApTGV6w==</latexit>

�µ
<latexit sha1_base64="gInAkv2vuiGzTaKErh3xrMJgHUw=">AAAB8XicbVBNS8NAEJ34WetX1aOXYBE8lUQEPRa9eKxgP7CJZbLdtEt3N2F3I5TQf+HFgyJe/Tfe/Ddu2xy09cHA470ZZuZFKWfaeN63s7K6tr6xWdoqb+/s7u1XDg5bOskUoU2S8ER1ItSUM0mbhhlOO6miKCJO29HoZuq3n6jSLJH3ZpzSUOBAspgRNFZ6CAYoBD4GIutVql7Nm8FdJn5BqlCg0at8Bf2EZIJKQzhq3fW91IQ5KsMIp5NykGmaIhnhgHYtlSioDvPZxRP31Cp9N06ULWncmfp7Ikeh9VhEtlOgGepFbyr+53UzE1+FOZNpZqgk80Vxxl2TuNP33T5TlBg+tgSJYvZWlwxRITE2pLINwV98eZm0zmu+V/PvLqr16yKOEhzDCZyBD5dQh1toQBMISHiGV3hztPPivDsf89YVp5g5gj9wPn8AlweQ2Q==</latexit><latexit sha1_base64="gInAkv2vuiGzTaKErh3xrMJgHUw=">AAAB8XicbVBNS8NAEJ34WetX1aOXYBE8lUQEPRa9eKxgP7CJZbLdtEt3N2F3I5TQf+HFgyJe/Tfe/Ddu2xy09cHA470ZZuZFKWfaeN63s7K6tr6xWdoqb+/s7u1XDg5bOskUoU2S8ER1ItSUM0mbhhlOO6miKCJO29HoZuq3n6jSLJH3ZpzSUOBAspgRNFZ6CAYoBD4GIutVql7Nm8FdJn5BqlCg0at8Bf2EZIJKQzhq3fW91IQ5KsMIp5NykGmaIhnhgHYtlSioDvPZxRP31Cp9N06ULWncmfp7Ikeh9VhEtlOgGepFbyr+53UzE1+FOZNpZqgk80Vxxl2TuNP33T5TlBg+tgSJYvZWlwxRITE2pLINwV98eZm0zmu+V/PvLqr16yKOEhzDCZyBD5dQh1toQBMISHiGV3hztPPivDsf89YVp5g5gj9wPn8AlweQ2Q==</latexit><latexit sha1_base64="gInAkv2vuiGzTaKErh3xrMJgHUw=">AAAB8XicbVBNS8NAEJ34WetX1aOXYBE8lUQEPRa9eKxgP7CJZbLdtEt3N2F3I5TQf+HFgyJe/Tfe/Ddu2xy09cHA470ZZuZFKWfaeN63s7K6tr6xWdoqb+/s7u1XDg5bOskUoU2S8ER1ItSUM0mbhhlOO6miKCJO29HoZuq3n6jSLJH3ZpzSUOBAspgRNFZ6CAYoBD4GIutVql7Nm8FdJn5BqlCg0at8Bf2EZIJKQzhq3fW91IQ5KsMIp5NykGmaIhnhgHYtlSioDvPZxRP31Cp9N06ULWncmfp7Ikeh9VhEtlOgGepFbyr+53UzE1+FOZNpZqgk80Vxxl2TuNP33T5TlBg+tgSJYvZWlwxRITE2pLINwV98eZm0zmu+V/PvLqr16yKOEhzDCZyBD5dQh1toQBMISHiGV3hztPPivDsf89YVp5g5gj9wPn8AlweQ2Q==</latexit><latexit sha1_base64="gInAkv2vuiGzTaKErh3xrMJgHUw=">AAAB8XicbVBNS8NAEJ34WetX1aOXYBE8lUQEPRa9eKxgP7CJZbLdtEt3N2F3I5TQf+HFgyJe/Tfe/Ddu2xy09cHA470ZZuZFKWfaeN63s7K6tr6xWdoqb+/s7u1XDg5bOskUoU2S8ER1ItSUM0mbhhlOO6miKCJO29HoZuq3n6jSLJH3ZpzSUOBAspgRNFZ6CAYoBD4GIutVql7Nm8FdJn5BqlCg0at8Bf2EZIJKQzhq3fW91IQ5KsMIp5NykGmaIhnhgHYtlSioDvPZxRP31Cp9N06ULWncmfp7Ikeh9VhEtlOgGepFbyr+53UzE1+FOZNpZqgk80Vxxl2TuNP33T5TlBg+tgSJYvZWlwxRITE2pLINwV98eZm0zmu+V/PvLqr16yKOEhzDCZyBD5dQh1toQBMISHiGV3hztPPivDsf89YVp5g5gj9wPn8AlweQ2Q==</latexit>

Gordon identity
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MLO = ytū(p1, h1)v(p2, h2)
<latexit sha1_base64="l/PfuxtnXi+cwJvk+wHdMyoV+FQ="></latexit><latexit sha1_base64="l/PfuxtnXi+cwJvk+wHdMyoV+FQ="></latexit><latexit sha1_base64="l/PfuxtnXi+cwJvk+wHdMyoV+FQ="></latexit><latexit sha1_base64="l/PfuxtnXi+cwJvk+wHdMyoV+FQ="></latexit>

Mvirt.
NLO

= ytū(p1, h1)T v(p2, h2)
<latexit sha1_base64="c+HMoeI96H9J6MZZMZxw/k3mZsY="></latexit><latexit sha1_base64="c+HMoeI96H9J6MZZMZxw/k3mZsY="></latexit><latexit sha1_base64="c+HMoeI96H9J6MZZMZxw/k3mZsY="></latexit><latexit sha1_base64="c+HMoeI96H9J6MZZMZxw/k3mZsY="></latexit>

Mreal

NLO
= yt gs "

†
µ(pk)[ū(p1, h1)Tµv(p2, h2)]

<latexit sha1_base64="o9x3pnrVHysFvg8ZEKEMDYAJbjE="></latexit><latexit sha1_base64="o9x3pnrVHysFvg8ZEKEMDYAJbjE="></latexit><latexit sha1_base64="o9x3pnrVHysFvg8ZEKEMDYAJbjE="></latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="YRQgkfdbEct5kt/sNtNDuKMnoNo="></latexit><latexit sha1_base64="YRQgkfdbEct5kt/sNtNDuKMnoNo="></latexit><latexit sha1_base64="UCmse7SVd+v1m/98IoKNW0DnZNM="></latexit><latexit sha1_base64="o9x3pnrVHysFvg8ZEKEMDYAJbjE="></latexit><latexit sha1_base64="o9x3pnrVHysFvg8ZEKEMDYAJbjE="></latexit><latexit sha1_base64="o9x3pnrVHysFvg8ZEKEMDYAJbjE="></latexit><latexit sha1_base64="o9x3pnrVHysFvg8ZEKEMDYAJbjE="></latexit><latexit sha1_base64="o9x3pnrVHysFvg8ZEKEMDYAJbjE="></latexit><latexit sha1_base64="o9x3pnrVHysFvg8ZEKEMDYAJbjE="></latexit>

ytT̃virt.ū(p1, h1)v(p2, h2)
<latexit sha1_base64="Spzbu1gR9IN2ilJ2S3NZCe1AIsw=">AAACHXicbZDLSsNAFIYn9VbrLerSzWARWpCSlIIui25cVuhFaEqYTKft0MmFmZNCCHkRN76KGxeKuHAjvo3TNgtt/WHg4z/ncOb8XiS4Asv6Ngobm1vbO8Xd0t7+weGReXzSVWEsKevQUITywSOKCR6wDnAQ7CGSjPieYD1vejuv92ZMKh4GbUgiNvDJOOAjTgloyzUbOHHBAS6GLG1nbupIH8+4hFqGHY/INM4qkWtfTly7OtNU11SvumbZqlkL4XWwcyijXC3X/HSGIY19FgAVRKm+bUUwSIkETgXLSk6sWETolIxZX2NAfKYG6eK6DF9oZ4hHodQvALxwf0+kxFcq8T3d6ROYqNXa3Pyv1o9hdD1IeRDFwAK6XDSKBYYQz6PCQy4ZBZFoIFRy/VdMJ0QSCjrQkg7BXj15Hbr1mm3V7PtGuXmTx1FEZ+gcVZCNrlAT3aEW6iCKHtEzekVvxpPxYrwbH8vWgpHPnKI/Mr5+AL66oP4=</latexit><latexit sha1_base64="Spzbu1gR9IN2ilJ2S3NZCe1AIsw=">AAACHXicbZDLSsNAFIYn9VbrLerSzWARWpCSlIIui25cVuhFaEqYTKft0MmFmZNCCHkRN76KGxeKuHAjvo3TNgtt/WHg4z/ncOb8XiS4Asv6Ngobm1vbO8Xd0t7+weGReXzSVWEsKevQUITywSOKCR6wDnAQ7CGSjPieYD1vejuv92ZMKh4GbUgiNvDJOOAjTgloyzUbOHHBAS6GLG1nbupIH8+4hFqGHY/INM4qkWtfTly7OtNU11SvumbZqlkL4XWwcyijXC3X/HSGIY19FgAVRKm+bUUwSIkETgXLSk6sWETolIxZX2NAfKYG6eK6DF9oZ4hHodQvALxwf0+kxFcq8T3d6ROYqNXa3Pyv1o9hdD1IeRDFwAK6XDSKBYYQz6PCQy4ZBZFoIFRy/VdMJ0QSCjrQkg7BXj15Hbr1mm3V7PtGuXmTx1FEZ+gcVZCNrlAT3aEW6iCKHtEzekVvxpPxYrwbH8vWgpHPnKI/Mr5+AL66oP4=</latexit><latexit sha1_base64="Spzbu1gR9IN2ilJ2S3NZCe1AIsw=">AAACHXicbZDLSsNAFIYn9VbrLerSzWARWpCSlIIui25cVuhFaEqYTKft0MmFmZNCCHkRN76KGxeKuHAjvo3TNgtt/WHg4z/ncOb8XiS4Asv6Ngobm1vbO8Xd0t7+weGReXzSVWEsKevQUITywSOKCR6wDnAQ7CGSjPieYD1vejuv92ZMKh4GbUgiNvDJOOAjTgloyzUbOHHBAS6GLG1nbupIH8+4hFqGHY/INM4qkWtfTly7OtNU11SvumbZqlkL4XWwcyijXC3X/HSGIY19FgAVRKm+bUUwSIkETgXLSk6sWETolIxZX2NAfKYG6eK6DF9oZ4hHodQvALxwf0+kxFcq8T3d6ROYqNXa3Pyv1o9hdD1IeRDFwAK6XDSKBYYQz6PCQy4ZBZFoIFRy/VdMJ0QSCjrQkg7BXj15Hbr1mm3V7PtGuXmTx1FEZ+gcVZCNrlAT3aEW6iCKHtEzekVvxpPxYrwbH8vWgpHPnKI/Mr5+AL66oP4=</latexit><latexit sha1_base64="Spzbu1gR9IN2ilJ2S3NZCe1AIsw=">AAACHXicbZDLSsNAFIYn9VbrLerSzWARWpCSlIIui25cVuhFaEqYTKft0MmFmZNCCHkRN76KGxeKuHAjvo3TNgtt/WHg4z/ncOb8XiS4Asv6Ngobm1vbO8Xd0t7+weGReXzSVWEsKevQUITywSOKCR6wDnAQ7CGSjPieYD1vejuv92ZMKh4GbUgiNvDJOOAjTgloyzUbOHHBAS6GLG1nbupIH8+4hFqGHY/INM4qkWtfTly7OtNU11SvumbZqlkL4XWwcyijXC3X/HSGIY19FgAVRKm+bUUwSIkETgXLSk6sWETolIxZX2NAfKYG6eK6DF9oZ4hHodQvALxwf0+kxFcq8T3d6ROYqNXa3Pyv1o9hdD1IeRDFwAK6XDSKBYYQz6PCQy4ZBZFoIFRy/VdMJ0QSCjrQkg7BXj15Hbr1mm3V7PtGuXmTx1FEZ+gcVZCNrlAT3aEW6iCKHtEzekVvxpPxYrwbH8vWgpHPnKI/Mr5+AL66oP4=</latexit>

Scalar current

Dirac Eq.

pµ1 , p
µ
2

<latexit sha1_base64="kOssu3gy027HDANkh2G1D8bI9m8=">AAAB+XicbZDNSgMxFIXv1L9a/0ZdugkWwYWUmSLosujGZQVbC+04ZNK0DU1mQpIplKFv4saFIm59E3e+jZl2Ftp6IPBx7r3cmxNJzrTxvG+ntLa+sblV3q7s7O7tH7iHR22dpIrQFkl4ojoR1pSzmLYMM5x2pKJYRJw+RuPbvP44oUqzJH4wU0kDgYcxGzCCjbVC15Wh/9QT6QWSYT2H0K16NW8utAp+AVUo1Azdr14/IamgsSEca931PWmCDCvDCKezSi/VVGIyxkPatRhjQXWQzS+foTPr9NEgUfbFBs3d3xMZFlpPRWQ7BTYjvVzLzf9q3dQMroOMxTI1NCaLRYOUI5OgPAbUZ4oSw6cWMFHM3orICCtMjA2rYkPwl7+8Cu16zfdq/v1ltXFTxFGGEziFc/DhChpwB01oAYEJPMMrvDmZ8+K8Ox+L1pJTzBzDHzmfP1lQktA=</latexit><latexit sha1_base64="kOssu3gy027HDANkh2G1D8bI9m8=">AAAB+XicbZDNSgMxFIXv1L9a/0ZdugkWwYWUmSLosujGZQVbC+04ZNK0DU1mQpIplKFv4saFIm59E3e+jZl2Ftp6IPBx7r3cmxNJzrTxvG+ntLa+sblV3q7s7O7tH7iHR22dpIrQFkl4ojoR1pSzmLYMM5x2pKJYRJw+RuPbvP44oUqzJH4wU0kDgYcxGzCCjbVC15Wh/9QT6QWSYT2H0K16NW8utAp+AVUo1Azdr14/IamgsSEca931PWmCDCvDCKezSi/VVGIyxkPatRhjQXWQzS+foTPr9NEgUfbFBs3d3xMZFlpPRWQ7BTYjvVzLzf9q3dQMroOMxTI1NCaLRYOUI5OgPAbUZ4oSw6cWMFHM3orICCtMjA2rYkPwl7+8Cu16zfdq/v1ltXFTxFGGEziFc/DhChpwB01oAYEJPMMrvDmZ8+K8Ox+L1pJTzBzDHzmfP1lQktA=</latexit><latexit sha1_base64="kOssu3gy027HDANkh2G1D8bI9m8=">AAAB+XicbZDNSgMxFIXv1L9a/0ZdugkWwYWUmSLosujGZQVbC+04ZNK0DU1mQpIplKFv4saFIm59E3e+jZl2Ftp6IPBx7r3cmxNJzrTxvG+ntLa+sblV3q7s7O7tH7iHR22dpIrQFkl4ojoR1pSzmLYMM5x2pKJYRJw+RuPbvP44oUqzJH4wU0kDgYcxGzCCjbVC15Wh/9QT6QWSYT2H0K16NW8utAp+AVUo1Azdr14/IamgsSEca931PWmCDCvDCKezSi/VVGIyxkPatRhjQXWQzS+foTPr9NEgUfbFBs3d3xMZFlpPRWQ7BTYjvVzLzf9q3dQMroOMxTI1NCaLRYOUI5OgPAbUZ4oSw6cWMFHM3orICCtMjA2rYkPwl7+8Cu16zfdq/v1ltXFTxFGGEziFc/DhChpwB01oAYEJPMMrvDmZ8+K8Ox+L1pJTzBzDHzmfP1lQktA=</latexit><latexit sha1_base64="kOssu3gy027HDANkh2G1D8bI9m8=">AAAB+XicbZDNSgMxFIXv1L9a/0ZdugkWwYWUmSLosujGZQVbC+04ZNK0DU1mQpIplKFv4saFIm59E3e+jZl2Ftp6IPBx7r3cmxNJzrTxvG+ntLa+sblV3q7s7O7tH7iHR22dpIrQFkl4ojoR1pSzmLYMM5x2pKJYRJw+RuPbvP44oUqzJH4wU0kDgYcxGzCCjbVC15Wh/9QT6QWSYT2H0K16NW8utAp+AVUo1Azdr14/IamgsSEca931PWmCDCvDCKezSi/VVGIyxkPatRhjQXWQzS+foTPr9NEgUfbFBs3d3xMZFlpPRWQ7BTYjvVzLzf9q3dQMroOMxTI1NCaLRYOUI5OgPAbUZ4oSw6cWMFHM3orICCtMjA2rYkPwl7+8Cu16zfdq/v1ltXFTxFGGEziFc/DhChpwB01oAYEJPMMrvDmZ8+K8Ox+L1pJTzBzDHzmfP1lQktA=</latexit>

p⌫�
µ⌫

<latexit sha1_base64="zDhnggnWXu3E5/Z3M+wJWQ3AKe4=">AAAB/nicbVDLSgMxFL1TX7W+RsWVm2ARXJUZEXRZdOOygn1AZxwyadqGJpkhyQhlKPgrblwo4tbvcOffmLaz0NYDF07OuZfce+KUM20879sprayurW+UNytb2zu7e+7+QUsnmSK0SRKeqE6MNeVM0qZhhtNOqigWMafteHQz9duPVGmWyHszTmko8ECyPiPYWClyj9IokBkKNBsI/JAHIrPPSeRWvZo3A1omfkGqUKARuV9BLyGZoNIQjrXu+l5qwhwrwwink0qQaZpiMsID2rVUYkF1mM/Wn6BTq/RQP1G2pEEz9fdEjoXWYxHbToHNUC96U/E/r5uZ/lWYM5lmhkoy/6ifcWQSNM0C9ZiixPCxJZgoZndFZIgVJsYmVrEh+IsnL5PWec33av7dRbV+XcRRhmM4gTPw4RLqcAsNaAKBHJ7hFd6cJ+fFeXc+5q0lp5g5hD9wPn8ApTGV6w==</latexit><latexit sha1_base64="zDhnggnWXu3E5/Z3M+wJWQ3AKe4=">AAAB/nicbVDLSgMxFL1TX7W+RsWVm2ARXJUZEXRZdOOygn1AZxwyadqGJpkhyQhlKPgrblwo4tbvcOffmLaz0NYDF07OuZfce+KUM20879sprayurW+UNytb2zu7e+7+QUsnmSK0SRKeqE6MNeVM0qZhhtNOqigWMafteHQz9duPVGmWyHszTmko8ECyPiPYWClyj9IokBkKNBsI/JAHIrPPSeRWvZo3A1omfkGqUKARuV9BLyGZoNIQjrXu+l5qwhwrwwink0qQaZpiMsID2rVUYkF1mM/Wn6BTq/RQP1G2pEEz9fdEjoXWYxHbToHNUC96U/E/r5uZ/lWYM5lmhkoy/6ifcWQSNM0C9ZiixPCxJZgoZndFZIgVJsYmVrEh+IsnL5PWec33av7dRbV+XcRRhmM4gTPw4RLqcAsNaAKBHJ7hFd6cJ+fFeXc+5q0lp5g5hD9wPn8ApTGV6w==</latexit><latexit sha1_base64="zDhnggnWXu3E5/Z3M+wJWQ3AKe4=">AAAB/nicbVDLSgMxFL1TX7W+RsWVm2ARXJUZEXRZdOOygn1AZxwyadqGJpkhyQhlKPgrblwo4tbvcOffmLaz0NYDF07OuZfce+KUM20879sprayurW+UNytb2zu7e+7+QUsnmSK0SRKeqE6MNeVM0qZhhtNOqigWMafteHQz9duPVGmWyHszTmko8ECyPiPYWClyj9IokBkKNBsI/JAHIrPPSeRWvZo3A1omfkGqUKARuV9BLyGZoNIQjrXu+l5qwhwrwwink0qQaZpiMsID2rVUYkF1mM/Wn6BTq/RQP1G2pEEz9fdEjoXWYxHbToHNUC96U/E/r5uZ/lWYM5lmhkoy/6ifcWQSNM0C9ZiixPCxJZgoZndFZIgVJsYmVrEh+IsnL5PWec33av7dRbV+XcRRhmM4gTPw4RLqcAsNaAKBHJ7hFd6cJ+fFeXc+5q0lp5g5hD9wPn8ApTGV6w==</latexit><latexit sha1_base64="zDhnggnWXu3E5/Z3M+wJWQ3AKe4=">AAAB/nicbVDLSgMxFL1TX7W+RsWVm2ARXJUZEXRZdOOygn1AZxwyadqGJpkhyQhlKPgrblwo4tbvcOffmLaz0NYDF07OuZfce+KUM20879sprayurW+UNytb2zu7e+7+QUsnmSK0SRKeqE6MNeVM0qZhhtNOqigWMafteHQz9duPVGmWyHszTmko8ECyPiPYWClyj9IokBkKNBsI/JAHIrPPSeRWvZo3A1omfkGqUKARuV9BLyGZoNIQjrXu+l5qwhwrwwink0qQaZpiMsID2rVUYkF1mM/Wn6BTq/RQP1G2pEEz9fdEjoXWYxHbToHNUC96U/E/r5uZ/lWYM5lmhkoy/6ifcWQSNM0C9ZiixPCxJZgoZndFZIgVJsYmVrEh+IsnL5PWec33av7dRbV+XcRRhmM4gTPw4RLqcAsNaAKBHJ7hFd6cJ+fFeXc+5q0lp5g5hD9wPn8ApTGV6w==</latexit>

Monopole Dipole term

(IR-div) (IR-finite)
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RLO = |MLOihMLO|
<latexit sha1_base64="L2vDnpLbThWLv0FkieMhJI4nLxw=">AAACKnicbVDNS8MwHE3n15xfVY9egkPwNFoR9CJMvXhQnOI+YC0lzdItLE1Lkgqj69/jxX/Fyw7K8OofYrYV0c0HIY/33o/k9/yYUaksa2wUlpZXVteK66WNza3tHXN3ryGjRGBSxxGLRMtHkjDKSV1RxUgrFgSFPiNNv3898ZvPREga8Sc1iIkboi6nAcVIackzLx+91BEhvL3P4AUcpg5GDN5lP6IjEO8yAh02uxcCQ88sWxVrCrhI7JyUQY6aZ46cToSTkHCFGZKybVuxclMkFMWMZCUnkSRGuI+6pK0pRyGRbjpdNYNHWunAIBL6cAWn6u+JFIVSDkJfJ0OkenLem4j/ee1EBeduSnmcKMLx7KEgYVBFcNIb7FBBsGIDTRAWVP8V4h4SCCvdbkmXYM+vvEgaJxXbqtgPp+XqVV5HERyAQ3AMbHAGquAG1EAdYPAC3sA7+DBejZExNj5n0YKRz+yDPzC+vgFoOqap</latexit><latexit sha1_base64="L2vDnpLbThWLv0FkieMhJI4nLxw=">AAACKnicbVDNS8MwHE3n15xfVY9egkPwNFoR9CJMvXhQnOI+YC0lzdItLE1Lkgqj69/jxX/Fyw7K8OofYrYV0c0HIY/33o/k9/yYUaksa2wUlpZXVteK66WNza3tHXN3ryGjRGBSxxGLRMtHkjDKSV1RxUgrFgSFPiNNv3898ZvPREga8Sc1iIkboi6nAcVIackzLx+91BEhvL3P4AUcpg5GDN5lP6IjEO8yAh02uxcCQ88sWxVrCrhI7JyUQY6aZ46cToSTkHCFGZKybVuxclMkFMWMZCUnkSRGuI+6pK0pRyGRbjpdNYNHWunAIBL6cAWn6u+JFIVSDkJfJ0OkenLem4j/ee1EBeduSnmcKMLx7KEgYVBFcNIb7FBBsGIDTRAWVP8V4h4SCCvdbkmXYM+vvEgaJxXbqtgPp+XqVV5HERyAQ3AMbHAGquAG1EAdYPAC3sA7+DBejZExNj5n0YKRz+yDPzC+vgFoOqap</latexit><latexit sha1_base64="L2vDnpLbThWLv0FkieMhJI4nLxw=">AAACKnicbVDNS8MwHE3n15xfVY9egkPwNFoR9CJMvXhQnOI+YC0lzdItLE1Lkgqj69/jxX/Fyw7K8OofYrYV0c0HIY/33o/k9/yYUaksa2wUlpZXVteK66WNza3tHXN3ryGjRGBSxxGLRMtHkjDKSV1RxUgrFgSFPiNNv3898ZvPREga8Sc1iIkboi6nAcVIackzLx+91BEhvL3P4AUcpg5GDN5lP6IjEO8yAh02uxcCQ88sWxVrCrhI7JyUQY6aZ46cToSTkHCFGZKybVuxclMkFMWMZCUnkSRGuI+6pK0pRyGRbjpdNYNHWunAIBL6cAWn6u+JFIVSDkJfJ0OkenLem4j/ee1EBeduSnmcKMLx7KEgYVBFcNIb7FBBsGIDTRAWVP8V4h4SCCvdbkmXYM+vvEgaJxXbqtgPp+XqVV5HERyAQ3AMbHAGquAG1EAdYPAC3sA7+DBejZExNj5n0YKRz+yDPzC+vgFoOqap</latexit><latexit sha1_base64="L2vDnpLbThWLv0FkieMhJI4nLxw=">AAACKnicbVDNS8MwHE3n15xfVY9egkPwNFoR9CJMvXhQnOI+YC0lzdItLE1Lkgqj69/jxX/Fyw7K8OofYrYV0c0HIY/33o/k9/yYUaksa2wUlpZXVteK66WNza3tHXN3ryGjRGBSxxGLRMtHkjDKSV1RxUgrFgSFPiNNv3898ZvPREga8Sc1iIkboi6nAcVIackzLx+91BEhvL3P4AUcpg5GDN5lP6IjEO8yAh02uxcCQ88sWxVrCrhI7JyUQY6aZ46cToSTkHCFGZKybVuxclMkFMWMZCUnkSRGuI+6pK0pRyGRbjpdNYNHWunAIBL6cAWn6u+JFIVSDkJfJ0OkenLem4j/ee1EBeduSnmcKMLx7KEgYVBFcNIb7FBBsGIDTRAWVP8V4h4SCCvdbkmXYM+vvEgaJxXbqtgPp+XqVV5HERyAQ3AMbHAGquAG1EAdYPAC3sA7+DBejZExNj5n0YKRz+yDPzC+vgFoOqap</latexit>

Rvirt.
NLO

= |MLOihMvirt

NLO
|+ |Mvirt

NLO
ihMLO| = p̃virt.|MLOihMLO|

<latexit sha1_base64="z93Z7ihDdezS6Y11C4CBlH4FFQo="></latexit><latexit sha1_base64="z93Z7ihDdezS6Y11C4CBlH4FFQo="></latexit><latexit sha1_base64="z93Z7ihDdezS6Y11C4CBlH4FFQo="></latexit><latexit sha1_base64="z93Z7ihDdezS6Y11C4CBlH4FFQo="></latexit>

Rreal

NLO
=

X

h

|Mreal

LO
(h)ihMreal

NLO
(h)|

<latexit sha1_base64="jfmn5Zlb+Q+vBuyrWVZ1AxKDbwY="></latexit><latexit sha1_base64="jfmn5Zlb+Q+vBuyrWVZ1AxKDbwY="></latexit><latexit sha1_base64="jfmn5Zlb+Q+vBuyrWVZ1AxKDbwY="></latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="woxFJ4O18H3by/csOISvgkTfl5Q="></latexit><latexit sha1_base64="woxFJ4O18H3by/csOISvgkTfl5Q="></latexit><latexit sha1_base64="GTVoXJNXX+xJFKM4K9FpmXgPs/k="></latexit><latexit sha1_base64="jfmn5Zlb+Q+vBuyrWVZ1AxKDbwY="></latexit><latexit sha1_base64="jfmn5Zlb+Q+vBuyrWVZ1AxKDbwY="></latexit><latexit sha1_base64="jfmn5Zlb+Q+vBuyrWVZ1AxKDbwY="></latexit><latexit sha1_base64="jfmn5Zlb+Q+vBuyrWVZ1AxKDbwY="></latexit><latexit sha1_base64="jfmn5Zlb+Q+vBuyrWVZ1AxKDbwY="></latexit><latexit sha1_base64="jfmn5Zlb+Q+vBuyrWVZ1AxKDbwY="></latexit>



Density matrices

10

RLO = |MLOihMLO|
<latexit sha1_base64="L2vDnpLbThWLv0FkieMhJI4nLxw=">AAACKnicbVDNS8MwHE3n15xfVY9egkPwNFoR9CJMvXhQnOI+YC0lzdItLE1Lkgqj69/jxX/Fyw7K8OofYrYV0c0HIY/33o/k9/yYUaksa2wUlpZXVteK66WNza3tHXN3ryGjRGBSxxGLRMtHkjDKSV1RxUgrFgSFPiNNv3898ZvPREga8Sc1iIkboi6nAcVIackzLx+91BEhvL3P4AUcpg5GDN5lP6IjEO8yAh02uxcCQ88sWxVrCrhI7JyUQY6aZ46cToSTkHCFGZKybVuxclMkFMWMZCUnkSRGuI+6pK0pRyGRbjpdNYNHWunAIBL6cAWn6u+JFIVSDkJfJ0OkenLem4j/ee1EBeduSnmcKMLx7KEgYVBFcNIb7FBBsGIDTRAWVP8V4h4SCCvdbkmXYM+vvEgaJxXbqtgPp+XqVV5HERyAQ3AMbHAGquAG1EAdYPAC3sA7+DBejZExNj5n0YKRz+yDPzC+vgFoOqap</latexit><latexit sha1_base64="L2vDnpLbThWLv0FkieMhJI4nLxw=">AAACKnicbVDNS8MwHE3n15xfVY9egkPwNFoR9CJMvXhQnOI+YC0lzdItLE1Lkgqj69/jxX/Fyw7K8OofYrYV0c0HIY/33o/k9/yYUaksa2wUlpZXVteK66WNza3tHXN3ryGjRGBSxxGLRMtHkjDKSV1RxUgrFgSFPiNNv3898ZvPREga8Sc1iIkboi6nAcVIackzLx+91BEhvL3P4AUcpg5GDN5lP6IjEO8yAh02uxcCQ88sWxVrCrhI7JyUQY6aZ46cToSTkHCFGZKybVuxclMkFMWMZCUnkSRGuI+6pK0pRyGRbjpdNYNHWunAIBL6cAWn6u+JFIVSDkJfJ0OkenLem4j/ee1EBeduSnmcKMLx7KEgYVBFcNIb7FBBsGIDTRAWVP8V4h4SCCvdbkmXYM+vvEgaJxXbqtgPp+XqVV5HERyAQ3AMbHAGquAG1EAdYPAC3sA7+DBejZExNj5n0YKRz+yDPzC+vgFoOqap</latexit><latexit sha1_base64="L2vDnpLbThWLv0FkieMhJI4nLxw=">AAACKnicbVDNS8MwHE3n15xfVY9egkPwNFoR9CJMvXhQnOI+YC0lzdItLE1Lkgqj69/jxX/Fyw7K8OofYrYV0c0HIY/33o/k9/yYUaksa2wUlpZXVteK66WNza3tHXN3ryGjRGBSxxGLRMtHkjDKSV1RxUgrFgSFPiNNv3898ZvPREga8Sc1iIkboi6nAcVIackzLx+91BEhvL3P4AUcpg5GDN5lP6IjEO8yAh02uxcCQ88sWxVrCrhI7JyUQY6aZ46cToSTkHCFGZKybVuxclMkFMWMZCUnkSRGuI+6pK0pRyGRbjpdNYNHWunAIBL6cAWn6u+JFIVSDkJfJ0OkenLem4j/ee1EBeduSnmcKMLx7KEgYVBFcNIb7FBBsGIDTRAWVP8V4h4SCCvdbkmXYM+vvEgaJxXbqtgPp+XqVV5HERyAQ3AMbHAGquAG1EAdYPAC3sA7+DBejZExNj5n0YKRz+yDPzC+vgFoOqap</latexit><latexit sha1_base64="L2vDnpLbThWLv0FkieMhJI4nLxw=">AAACKnicbVDNS8MwHE3n15xfVY9egkPwNFoR9CJMvXhQnOI+YC0lzdItLE1Lkgqj69/jxX/Fyw7K8OofYrYV0c0HIY/33o/k9/yYUaksa2wUlpZXVteK66WNza3tHXN3ryGjRGBSxxGLRMtHkjDKSV1RxUgrFgSFPiNNv3898ZvPREga8Sc1iIkboi6nAcVIackzLx+91BEhvL3P4AUcpg5GDN5lP6IjEO8yAh02uxcCQ88sWxVrCrhI7JyUQY6aZ46cToSTkHCFGZKybVuxclMkFMWMZCUnkSRGuI+6pK0pRyGRbjpdNYNHWunAIBL6cAWn6u+JFIVSDkJfJ0OkenLem4j/ee1EBeduSnmcKMLx7KEgYVBFcNIb7FBBsGIDTRAWVP8V4h4SCCvdbkmXYM+vvEgaJxXbqtgPp+XqVV5HERyAQ3AMbHAGquAG1EAdYPAC3sA7+DBejZExNj5n0YKRz+yDPzC+vgFoOqap</latexit>

Rvirt.
NLO

= |MLOihMvirt

NLO
|+ |Mvirt

NLO
ihMLO| = p̃virt.|MLOihMLO|

<latexit sha1_base64="z93Z7ihDdezS6Y11C4CBlH4FFQo="></latexit><latexit sha1_base64="z93Z7ihDdezS6Y11C4CBlH4FFQo="></latexit><latexit sha1_base64="z93Z7ihDdezS6Y11C4CBlH4FFQo="></latexit><latexit sha1_base64="z93Z7ihDdezS6Y11C4CBlH4FFQo="></latexit>

Scalar case

Rreal

NLO
=

X

h

|Mreal

LO
(h)ihMreal

NLO
(h)|

<latexit sha1_base64="jfmn5Zlb+Q+vBuyrWVZ1AxKDbwY="></latexit><latexit sha1_base64="jfmn5Zlb+Q+vBuyrWVZ1AxKDbwY="></latexit><latexit sha1_base64="jfmn5Zlb+Q+vBuyrWVZ1AxKDbwY="></latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="woxFJ4O18H3by/csOISvgkTfl5Q="></latexit><latexit sha1_base64="woxFJ4O18H3by/csOISvgkTfl5Q="></latexit><latexit sha1_base64="GTVoXJNXX+xJFKM4K9FpmXgPs/k="></latexit><latexit sha1_base64="jfmn5Zlb+Q+vBuyrWVZ1AxKDbwY="></latexit><latexit sha1_base64="jfmn5Zlb+Q+vBuyrWVZ1AxKDbwY="></latexit><latexit sha1_base64="jfmn5Zlb+Q+vBuyrWVZ1AxKDbwY="></latexit><latexit sha1_base64="jfmn5Zlb+Q+vBuyrWVZ1AxKDbwY="></latexit><latexit sha1_base64="jfmn5Zlb+Q+vBuyrWVZ1AxKDbwY="></latexit><latexit sha1_base64="jfmn5Zlb+Q+vBuyrWVZ1AxKDbwY="></latexit>

= p̃real|MLOihMLO|+ q̃
X

j

Kj |MLOihMLO|K†
j

<latexit sha1_base64="1UfOMRZqC/RInotOLBiLEVYyFUE="></latexit><latexit sha1_base64="1UfOMRZqC/RInotOLBiLEVYyFUE="></latexit><latexit sha1_base64="1UfOMRZqC/RInotOLBiLEVYyFUE="></latexit><latexit sha1_base64="1UfOMRZqC/RInotOLBiLEVYyFUE="></latexit>

Kraus operators



Soft and Collinear Kraus Operators
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In the soft limit and the map is trivial 

In the (strictly) collinear limit

Kraus operators Kj :=
<latexit sha1_base64="2ypLUPu/vnbYuZJJQy2tBDrUfHY=">AAAB7XicbVBNSwMxEJ2tX7V+rXr0EiyCp7IrgiIIRS+Clwr2A9qlZNNsmzabLElWKEv/gxcPinj1/3jz35i2e9DWBwOP92aYmRcmnGnjed9OYWV1bX2juFna2t7Z3XP3DxpaporQOpFcqlaINeVM0LphhtNWoiiOQ06b4eh26jefqNJMikczTmgQ475gESPYWKlx3x2iq+uuW/Yq3gxomfg5KUOOWtf96vQkSWMqDOFY67bvJSbIsDKMcDopdVJNE0xGuE/blgocUx1ks2sn6MQqPRRJZUsYNFN/T2Q41noch7YzxmagF72p+J/XTk10GWRMJKmhgswXRSlHRqLp66jHFCWGjy3BRDF7KyIDrDAxNqCSDcFffHmZNM4qvlfxH87L1Zs8jiIcwTGcgg8XUIU7qEEdCAzhGV7hzZHOi/PufMxbC04+cwh/4Hz+AHTljmE=</latexit><latexit sha1_base64="2ypLUPu/vnbYuZJJQy2tBDrUfHY=">AAAB7XicbVBNSwMxEJ2tX7V+rXr0EiyCp7IrgiIIRS+Clwr2A9qlZNNsmzabLElWKEv/gxcPinj1/3jz35i2e9DWBwOP92aYmRcmnGnjed9OYWV1bX2juFna2t7Z3XP3DxpaporQOpFcqlaINeVM0LphhtNWoiiOQ06b4eh26jefqNJMikczTmgQ475gESPYWKlx3x2iq+uuW/Yq3gxomfg5KUOOWtf96vQkSWMqDOFY67bvJSbIsDKMcDopdVJNE0xGuE/blgocUx1ks2sn6MQqPRRJZUsYNFN/T2Q41noch7YzxmagF72p+J/XTk10GWRMJKmhgswXRSlHRqLp66jHFCWGjy3BRDF7KyIDrDAxNqCSDcFffHmZNM4qvlfxH87L1Zs8jiIcwTGcgg8XUIU7qEEdCAzhGV7hzZHOi/PufMxbC04+cwh/4Hz+AHTljmE=</latexit><latexit sha1_base64="2ypLUPu/vnbYuZJJQy2tBDrUfHY=">AAAB7XicbVBNSwMxEJ2tX7V+rXr0EiyCp7IrgiIIRS+Clwr2A9qlZNNsmzabLElWKEv/gxcPinj1/3jz35i2e9DWBwOP92aYmRcmnGnjed9OYWV1bX2juFna2t7Z3XP3DxpaporQOpFcqlaINeVM0LphhtNWoiiOQ06b4eh26jefqNJMikczTmgQ475gESPYWKlx3x2iq+uuW/Yq3gxomfg5KUOOWtf96vQkSWMqDOFY67bvJSbIsDKMcDopdVJNE0xGuE/blgocUx1ks2sn6MQqPRRJZUsYNFN/T2Q41noch7YzxmagF72p+J/XTk10GWRMJKmhgswXRSlHRqLp66jHFCWGjy3BRDF7KyIDrDAxNqCSDcFffHmZNM4qvlfxH87L1Zs8jiIcwTGcgg8XUIU7qEEdCAzhGV7hzZHOi/PufMxbC04+cwh/4Hz+AHTljmE=</latexit><latexit sha1_base64="2ypLUPu/vnbYuZJJQy2tBDrUfHY=">AAAB7XicbVBNSwMxEJ2tX7V+rXr0EiyCp7IrgiIIRS+Clwr2A9qlZNNsmzabLElWKEv/gxcPinj1/3jz35i2e9DWBwOP92aYmRcmnGnjed9OYWV1bX2juFna2t7Z3XP3DxpaporQOpFcqlaINeVM0LphhtNWoiiOQ06b4eh26jefqNJMikczTmgQ475gESPYWKlx3x2iq+uuW/Yq3gxomfg5KUOOWtf96vQkSWMqDOFY67bvJSbIsDKMcDopdVJNE0xGuE/blgocUx1ks2sn6MQqPRRJZUsYNFN/T2Q41noch7YzxmagF72p+J/XTk10GWRMJKmhgswXRSlHRqLp66jHFCWGjy3BRDF7KyIDrDAxNqCSDcFffHmZNM4qvlfxH87L1Zs8jiIcwTGcgg8XUIU7qEEdCAzhGV7hzZHOi/PufMxbC04+cwh/4Hz+AHTljmE=</latexit>

Non-unique set



Full NLO map
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Identity part:  
does not change entanglement

Non-trivial Kraus part:  
Decoherence!

*in the leading soft/collinear limit

pid = (pLO + pV + psoft
R

+ pcol.
R

)
<latexit sha1_base64="WhPM57vK+ZW5CYOAMVwgYSs3sak="></latexit><latexit sha1_base64="WhPM57vK+ZW5CYOAMVwgYSs3sak="></latexit><latexit sha1_base64="WhPM57vK+ZW5CYOAMVwgYSs3sak="></latexit><latexit sha1_base64="WhPM57vK+ZW5CYOAMVwgYSs3sak="></latexit>

q = qcol.
<latexit sha1_base64="lYe7H2QNRauNIyyARrK8h3jmUSE=">AAACBXicbZC7TsMwFIZPuJZyCzDCYFEhMUUJQoIFqYKFsUj0IrWhclynteo4wXaQqigLC6/CwgBCrLwDG2+D22aAll+y9Ok/59g+f5BwprTrflsLi0vLK6ultfL6xubWtr2z21BxKgmtk5jHshVgRTkTtK6Z5rSVSIqjgNNmMLwa15sPVCoWi1s9Sqgf4b5gISNYG6trH2QdFaL7HF2ggu6yjoyQudnJu3bFddyJ0Dx4BVSgUK1rf3V6MUkjKjThWKm25ybaz7DUjHCalzupogkmQ9ynbYMCR1T52WSLHB0Zp4fCWJojNJq4vycyHCk1igLTGWE9ULO1sflfrZ3q8NzPmEhSTQWZPhSmHOkYjSNBPSYp0XxkABPJzF8RGWCJiTbBlU0I3uzK89A4cTzX8W5OK9XLIo4S7MMhHIMHZ1CFa6hBHQg8wjO8wpv1ZL1Y79bHtHXBKmb24I+szx9hupfZ</latexit><latexit sha1_base64="lYe7H2QNRauNIyyARrK8h3jmUSE=">AAACBXicbZC7TsMwFIZPuJZyCzDCYFEhMUUJQoIFqYKFsUj0IrWhclynteo4wXaQqigLC6/CwgBCrLwDG2+D22aAll+y9Ok/59g+f5BwprTrflsLi0vLK6ultfL6xubWtr2z21BxKgmtk5jHshVgRTkTtK6Z5rSVSIqjgNNmMLwa15sPVCoWi1s9Sqgf4b5gISNYG6trH2QdFaL7HF2ggu6yjoyQudnJu3bFddyJ0Dx4BVSgUK1rf3V6MUkjKjThWKm25ybaz7DUjHCalzupogkmQ9ynbYMCR1T52WSLHB0Zp4fCWJojNJq4vycyHCk1igLTGWE9ULO1sflfrZ3q8NzPmEhSTQWZPhSmHOkYjSNBPSYp0XxkABPJzF8RGWCJiTbBlU0I3uzK89A4cTzX8W5OK9XLIo4S7MMhHIMHZ1CFa6hBHQg8wjO8wpv1ZL1Y79bHtHXBKmb24I+szx9hupfZ</latexit><latexit sha1_base64="lYe7H2QNRauNIyyARrK8h3jmUSE=">AAACBXicbZC7TsMwFIZPuJZyCzDCYFEhMUUJQoIFqYKFsUj0IrWhclynteo4wXaQqigLC6/CwgBCrLwDG2+D22aAll+y9Ok/59g+f5BwprTrflsLi0vLK6ultfL6xubWtr2z21BxKgmtk5jHshVgRTkTtK6Z5rSVSIqjgNNmMLwa15sPVCoWi1s9Sqgf4b5gISNYG6trH2QdFaL7HF2ggu6yjoyQudnJu3bFddyJ0Dx4BVSgUK1rf3V6MUkjKjThWKm25ybaz7DUjHCalzupogkmQ9ynbYMCR1T52WSLHB0Zp4fCWJojNJq4vycyHCk1igLTGWE9ULO1sflfrZ3q8NzPmEhSTQWZPhSmHOkYjSNBPSYp0XxkABPJzF8RGWCJiTbBlU0I3uzK89A4cTzX8W5OK9XLIo4S7MMhHIMHZ1CFa6hBHQg8wjO8wpv1ZL1Y79bHtHXBKmb24I+szx9hupfZ</latexit><latexit sha1_base64="lYe7H2QNRauNIyyARrK8h3jmUSE=">AAACBXicbZC7TsMwFIZPuJZyCzDCYFEhMUUJQoIFqYKFsUj0IrWhclynteo4wXaQqigLC6/CwgBCrLwDG2+D22aAll+y9Ok/59g+f5BwprTrflsLi0vLK6ultfL6xubWtr2z21BxKgmtk5jHshVgRTkTtK6Z5rSVSIqjgNNmMLwa15sPVCoWi1s9Sqgf4b5gISNYG6trH2QdFaL7HF2ggu6yjoyQudnJu3bFddyJ0Dx4BVSgUK1rf3V6MUkjKjThWKm25ybaz7DUjHCalzupogkmQ9ynbYMCR1T52WSLHB0Zp4fCWJojNJq4vycyHCk1igLTGWE9ULO1sflfrZ3q8NzPmEhSTQWZPhSmHOkYjSNBPSYp0XxkABPJzF8RGWCJiTbBlU0I3uzK89A4cTzX8W5OK9XLIo4S7MMhHIMHZ1CFa6hBHQg8wjO8wpv1ZL1Y79bHtHXBKmb24I+szx9hupfZ</latexit>



Decoherence
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Small effects ~ 1%Entanglement is lost mainly due to collinear emission
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<latexit sha1_base64="1ekcNQBoftMt0k+sBYHZvXY7rk8=">AAACDHicbVDLSgMxFM3UV62vqks3wSK4sc6Ugm6EohuXFewDOm3JpJk2NJkZkzuFMvQD3Pgrblwo4tYPcOffmLaz0NYDgcM553JzjxcJrsG2v63Myura+kZ2M7e1vbO7l98/qOswVpTVaChC1fSIZoIHrAYcBGtGihHpCdbwhjdTvzFiSvMwuIdxxNqS9APuc0rASN18wfUYEHyFXf2gIHHOyrLrd0rnsuuOiIoGvFOamJRdtGfAy8RJSQGlqHbzX24vpLFkAVBBtG45dgTthCjgVLBJzo01iwgdkj5rGRoQyXQ7mR0zwSdG6WE/VOYFgGfq74mESK3H0jNJSWCgF72p+J/XisG/bCc8iGJgAZ0v8mOBIcTTZnCPK0ZBjA0hVHHzV0wHRBEKpr+cKcFZPHmZ1EtFxy46d+VC5TqtI4uO0DE6RQ66QBV0i6qohih6RM/oFb1ZT9aL9W59zKMZK505RH9gff4AGHyaYQ==</latexit><latexit sha1_base64="1ekcNQBoftMt0k+sBYHZvXY7rk8=">AAACDHicbVDLSgMxFM3UV62vqks3wSK4sc6Ugm6EohuXFewDOm3JpJk2NJkZkzuFMvQD3Pgrblwo4tYPcOffmLaz0NYDgcM553JzjxcJrsG2v63Myura+kZ2M7e1vbO7l98/qOswVpTVaChC1fSIZoIHrAYcBGtGihHpCdbwhjdTvzFiSvMwuIdxxNqS9APuc0rASN18wfUYEHyFXf2gIHHOyrLrd0rnsuuOiIoGvFOamJRdtGfAy8RJSQGlqHbzX24vpLFkAVBBtG45dgTthCjgVLBJzo01iwgdkj5rGRoQyXQ7mR0zwSdG6WE/VOYFgGfq74mESK3H0jNJSWCgF72p+J/XisG/bCc8iGJgAZ0v8mOBIcTTZnCPK0ZBjA0hVHHzV0wHRBEKpr+cKcFZPHmZ1EtFxy46d+VC5TqtI4uO0DE6RQ66QBV0i6qohih6RM/oFb1ZT9aL9W59zKMZK505RH9gff4AGHyaYQ==</latexit><latexit sha1_base64="1ekcNQBoftMt0k+sBYHZvXY7rk8=">AAACDHicbVDLSgMxFM3UV62vqks3wSK4sc6Ugm6EohuXFewDOm3JpJk2NJkZkzuFMvQD3Pgrblwo4tYPcOffmLaz0NYDgcM553JzjxcJrsG2v63Myura+kZ2M7e1vbO7l98/qOswVpTVaChC1fSIZoIHrAYcBGtGihHpCdbwhjdTvzFiSvMwuIdxxNqS9APuc0rASN18wfUYEHyFXf2gIHHOyrLrd0rnsuuOiIoGvFOamJRdtGfAy8RJSQGlqHbzX24vpLFkAVBBtG45dgTthCjgVLBJzo01iwgdkj5rGRoQyXQ7mR0zwSdG6WE/VOYFgGfq74mESK3H0jNJSWCgF72p+J/XisG/bCc8iGJgAZ0v8mOBIcTTZnCPK0ZBjA0hVHHzV0wHRBEKpr+cKcFZPHmZ1EtFxy46d+VC5TqtI4uO0DE6RQ66QBV0i6qohih6RM/oFb1ZT9aL9W59zKMZK505RH9gff4AGHyaYQ==</latexit><latexit sha1_base64="1ekcNQBoftMt0k+sBYHZvXY7rk8=">AAACDHicbVDLSgMxFM3UV62vqks3wSK4sc6Ugm6EohuXFewDOm3JpJk2NJkZkzuFMvQD3Pgrblwo4tYPcOffmLaz0NYDgcM553JzjxcJrsG2v63Myura+kZ2M7e1vbO7l98/qOswVpTVaChC1fSIZoIHrAYcBGtGihHpCdbwhjdTvzFiSvMwuIdxxNqS9APuc0rASN18wfUYEHyFXf2gIHHOyrLrd0rnsuuOiIoGvFOamJRdtGfAy8RJSQGlqHbzX24vpLFkAVBBtG45dgTthCjgVLBJzo01iwgdkj5rGRoQyXQ7mR0zwSdG6WE/VOYFgGfq74mESK3H0jNJSWCgF72p+J/XisG/bCc8iGJgAZ0v8mOBIcTTZnCPK0ZBjA0hVHHzV0wHRBEKpr+cKcFZPHmZ1EtFxy46d+VC5TqtI4uO0DE6RQ66QBV0i6qohih6RM/oFb1ZT9aL9W59zKMZK505RH9gff4AGHyaYQ==</latexit>

Concurrence:



Gluon energy dependence
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Just summing over the helicityAt leading-order

⇢red
NLO

= trhel[⇢NLO] = ⇢red
NLO

(Eg, cos ✓g)
<latexit sha1_base64="15c6yypozVT61V3YvqZeJ7O/iCc="></latexit><latexit sha1_base64="15c6yypozVT61V3YvqZeJ7O/iCc="></latexit><latexit sha1_base64="15c6yypozVT61V3YvqZeJ7O/iCc="></latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="fHqbYvlZ/N42LlbkQ0tK4BP78vU="></latexit><latexit sha1_base64="fHqbYvlZ/N42LlbkQ0tK4BP78vU="></latexit><latexit sha1_base64="9kuuNp83pwBshNMq5zO8SlLwHhw="></latexit><latexit sha1_base64="15c6yypozVT61V3YvqZeJ7O/iCc="></latexit><latexit sha1_base64="15c6yypozVT61V3YvqZeJ7O/iCc="></latexit><latexit sha1_base64="15c6yypozVT61V3YvqZeJ7O/iCc="></latexit><latexit sha1_base64="15c6yypozVT61V3YvqZeJ7O/iCc="></latexit><latexit sha1_base64="15c6yypozVT61V3YvqZeJ7O/iCc="></latexit><latexit sha1_base64="15c6yypozVT61V3YvqZeJ7O/iCc="></latexit>

Collinear gluons  -  decoherence

⇢LO = | +ih +|
<latexit sha1_base64="NOiz+BDOBAfyzSFCA93nMpVxxpU=">AAACF3icbVDLSsNAFJ3UV62vqEs3g0UQhJCIoBuh6MaFYAX7gCaGyXTSDp1MwsxEKGn/wo2/4saFIm515984TbPQ1gOXezjnXmbuCRJGpbLtb6O0sLi0vFJeraytb2xumds7TRmnApMGjlks2gGShFFOGooqRtqJICgKGGkFg8uJ33ogQtKY36lhQrwI9TgNKUZKS75puaIf+5krInh9M4bncOTWJb0/cgXiPUagy4qeqyPfrNqWnQPOE6cgVVCg7ptfbjfGaUS4wgxJ2XHsRHkZEopiRsYVN5UkQXiAeqSjKUcRkV6W3zWGB1rpwjAWuriCufp7I0ORlMMo0JMRUn05603E/7xOqsIzL6M8SRXhePpQmDKoYjgJCXapIFixoSYIC6r/CnEfCYSVjrKiQ3BmT54nzWPLsS3n9qRauyjiKIM9sA8OgQNOQQ1cgTpoAAwewTN4BW/Gk/FivBsf09GSUezsgj8wPn8AigKe5A==</latexit><latexit sha1_base64="NOiz+BDOBAfyzSFCA93nMpVxxpU=">AAACF3icbVDLSsNAFJ3UV62vqEs3g0UQhJCIoBuh6MaFYAX7gCaGyXTSDp1MwsxEKGn/wo2/4saFIm515984TbPQ1gOXezjnXmbuCRJGpbLtb6O0sLi0vFJeraytb2xumds7TRmnApMGjlks2gGShFFOGooqRtqJICgKGGkFg8uJ33ogQtKY36lhQrwI9TgNKUZKS75puaIf+5krInh9M4bncOTWJb0/cgXiPUagy4qeqyPfrNqWnQPOE6cgVVCg7ptfbjfGaUS4wgxJ2XHsRHkZEopiRsYVN5UkQXiAeqSjKUcRkV6W3zWGB1rpwjAWuriCufp7I0ORlMMo0JMRUn05603E/7xOqsIzL6M8SRXhePpQmDKoYjgJCXapIFixoSYIC6r/CnEfCYSVjrKiQ3BmT54nzWPLsS3n9qRauyjiKIM9sA8OgQNOQQ1cgTpoAAwewTN4BW/Gk/FivBsf09GSUezsgj8wPn8AigKe5A==</latexit><latexit sha1_base64="NOiz+BDOBAfyzSFCA93nMpVxxpU=">AAACF3icbVDLSsNAFJ3UV62vqEs3g0UQhJCIoBuh6MaFYAX7gCaGyXTSDp1MwsxEKGn/wo2/4saFIm515984TbPQ1gOXezjnXmbuCRJGpbLtb6O0sLi0vFJeraytb2xumds7TRmnApMGjlks2gGShFFOGooqRtqJICgKGGkFg8uJ33ogQtKY36lhQrwI9TgNKUZKS75puaIf+5krInh9M4bncOTWJb0/cgXiPUagy4qeqyPfrNqWnQPOE6cgVVCg7ptfbjfGaUS4wgxJ2XHsRHkZEopiRsYVN5UkQXiAeqSjKUcRkV6W3zWGB1rpwjAWuriCufp7I0ORlMMo0JMRUn05603E/7xOqsIzL6M8SRXhePpQmDKoYjgJCXapIFixoSYIC6r/CnEfCYSVjrKiQ3BmT54nzWPLsS3n9qRauyjiKIM9sA8OgQNOQQ1cgTpoAAwewTN4BW/Gk/FivBsf09GSUezsgj8wPn8AigKe5A==</latexit><latexit sha1_base64="NOiz+BDOBAfyzSFCA93nMpVxxpU=">AAACF3icbVDLSsNAFJ3UV62vqEs3g0UQhJCIoBuh6MaFYAX7gCaGyXTSDp1MwsxEKGn/wo2/4saFIm515984TbPQ1gOXezjnXmbuCRJGpbLtb6O0sLi0vFJeraytb2xumds7TRmnApMGjlks2gGShFFOGooqRtqJICgKGGkFg8uJ33ogQtKY36lhQrwI9TgNKUZKS75puaIf+5krInh9M4bncOTWJb0/cgXiPUagy4qeqyPfrNqWnQPOE6cgVVCg7ptfbjfGaUS4wgxJ2XHsRHkZEopiRsYVN5UkQXiAeqSjKUcRkV6W3zWGB1rpwjAWuriCufp7I0ORlMMo0JMRUn05603E/7xOqsIzL6M8SRXhePpQmDKoYjgJCXapIFixoSYIC6r/CnEfCYSVjrKiQ3BmT54nzWPLsS3n9qRauyjiKIM9sA8OgQNOQQ1cgTpoAAwewTN4BW/Gk/FivBsf09GSUezsgj8wPn8AigKe5A==</latexit>



Applications

[RA, Alan Barr, Fabio Maltoni, Leonardo Satrioni] 
Phys. Rev D. 113 (2026) 7, 076007

+ work in progress

1. Scalar Decay

[RA, José Manuel Camacho, Valentin Durupt,  
Guillermo García Mir,  F. Maltoni,  M.M Llácer,  
Leonardo Satrioni, K. Sakurai, and M. Vos, ’26]

[hep-ph/2604.16268]

e+e� ! tt̄+ g
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2.
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What changes?

• 5-point kinematics / summation over initial d.o.f



What changes?

• Virtual has new structures compared to the LO.

Rvirt.
NLO

=
X

in dof

|MLOihMvirt.
NLO

|+ h.c.
<latexit sha1_base64="HhE56Kf55G93FIaFkNck8DYFCyo="></latexit><latexit sha1_base64="HhE56Kf55G93FIaFkNck8DYFCyo="></latexit><latexit sha1_base64="HhE56Kf55G93FIaFkNck8DYFCyo="></latexit><latexit sha1_base64="HhE56Kf55G93FIaFkNck8DYFCyo="></latexit>

= �ig2SCA (J1RLO + J0Rd)
<latexit sha1_base64="ZnCCrN9fy+zPiC3QAe9K3BMRPAU="></latexit><latexit sha1_base64="ZnCCrN9fy+zPiC3QAe9K3BMRPAU="></latexit><latexit sha1_base64="ZnCCrN9fy+zPiC3QAe9K3BMRPAU="></latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="Wfo6GQL5o3oT7RyC4Zr/Uyq5LYk=">AAACGnicbZBLSwMxFIXv+La+qls3F0VQxDLTjS4UFDcigs+q0KlDJs20wcyD5I5Qhv4ZN/4VNy4UEfw3prWCrwOBw3cSbu4JMyUNue67MzQ8Mjo2PjFZmpqemZ0rz09fmjTXXNR4qlJ9HTIjlExEjSQpcZ1pweJQiavwdr+XX90JbWSaXFAnE42YtRIZSc7IoqC8vYMbshWc31RxP9hDX4mIVvEw8PAsKHwd49FxF9ctcL9As+tr2WrTGmJQXnYrbl/413gDswwDnQTlF7+Z8jwWCXHFjKl7bkaNgmmSXIluyc+NyBi/ZS1RtzZhsTCNor9lF1csaWKUansSwj79/qJgsTGdOLQ3Y0Zt8zvrwf+yek7RVqOQSZaTSPjnoChXSCn2KsOm1IKT6ljDuJb2r8jbTDNOttiSLcH7vfJfc1mteG7FO3VhAhZhCVbBg03YhQM4gRpwuIdHeIYX58F5cl4/6xpyBr0twA85bx8rz5/J</latexit><latexit sha1_base64="Wfo6GQL5o3oT7RyC4Zr/Uyq5LYk=">AAACGnicbZBLSwMxFIXv+La+qls3F0VQxDLTjS4UFDcigs+q0KlDJs20wcyD5I5Qhv4ZN/4VNy4UEfw3prWCrwOBw3cSbu4JMyUNue67MzQ8Mjo2PjFZmpqemZ0rz09fmjTXXNR4qlJ9HTIjlExEjSQpcZ1pweJQiavwdr+XX90JbWSaXFAnE42YtRIZSc7IoqC8vYMbshWc31RxP9hDX4mIVvEw8PAsKHwd49FxF9ctcL9As+tr2WrTGmJQXnYrbl/413gDswwDnQTlF7+Z8jwWCXHFjKl7bkaNgmmSXIluyc+NyBi/ZS1RtzZhsTCNor9lF1csaWKUansSwj79/qJgsTGdOLQ3Y0Zt8zvrwf+yek7RVqOQSZaTSPjnoChXSCn2KsOm1IKT6ljDuJb2r8jbTDNOttiSLcH7vfJfc1mteG7FO3VhAhZhCVbBg03YhQM4gRpwuIdHeIYX58F5cl4/6xpyBr0twA85bx8rz5/J</latexit><latexit sha1_base64="WTpJ0XTIne9WoU3OYDh8FqSjWeo="></latexit><latexit sha1_base64="ZnCCrN9fy+zPiC3QAe9K3BMRPAU="></latexit><latexit sha1_base64="ZnCCrN9fy+zPiC3QAe9K3BMRPAU="></latexit><latexit sha1_base64="ZnCCrN9fy+zPiC3QAe9K3BMRPAU="></latexit><latexit sha1_base64="ZnCCrN9fy+zPiC3QAe9K3BMRPAU="></latexit><latexit sha1_base64="ZnCCrN9fy+zPiC3QAe9K3BMRPAU="></latexit><latexit sha1_base64="ZnCCrN9fy+zPiC3QAe9K3BMRPAU="></latexit>

linear combinations of PV functions (A-Ds)J1,0
<latexit sha1_base64="QW2JkIWwWCxJtR6jt+6NLxZU79E=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBg5RECnosehFPFewHtKFstpN26WYTdjdCCf0RXjwo4tXf481/47bNQVsfDDzem2FmXpAIro3rfjuFtfWNza3idmlnd2//oHx41NJxqhg2WSxi1QmoRsElNg03AjuJQhoFAtvB+Hbmt59QaR7LRzNJ0I/oUPKQM2qs1L7vZ96FO+2XK27VnYOsEi8nFcjR6Je/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/Nz52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMx+JwOukBkxsYQyxe2thI2ooszYhEo2BG/55VXSuqx6btV7qFXqN3kcRTiBUzgHD66gDnfQgCYwGMMzvMKbkzgvzrvzsWgtOPnMMfyB8/kDYmGO7g==</latexit><latexit sha1_base64="QW2JkIWwWCxJtR6jt+6NLxZU79E=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBg5RECnosehFPFewHtKFstpN26WYTdjdCCf0RXjwo4tXf481/47bNQVsfDDzem2FmXpAIro3rfjuFtfWNza3idmlnd2//oHx41NJxqhg2WSxi1QmoRsElNg03AjuJQhoFAtvB+Hbmt59QaR7LRzNJ0I/oUPKQM2qs1L7vZ96FO+2XK27VnYOsEi8nFcjR6Je/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/Nz52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMx+JwOukBkxsYQyxe2thI2ooszYhEo2BG/55VXSuqx6btV7qFXqN3kcRTiBUzgHD66gDnfQgCYwGMMzvMKbkzgvzrvzsWgtOPnMMfyB8/kDYmGO7g==</latexit><latexit sha1_base64="QW2JkIWwWCxJtR6jt+6NLxZU79E=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBg5RECnosehFPFewHtKFstpN26WYTdjdCCf0RXjwo4tXf481/47bNQVsfDDzem2FmXpAIro3rfjuFtfWNza3idmlnd2//oHx41NJxqhg2WSxi1QmoRsElNg03AjuJQhoFAtvB+Hbmt59QaR7LRzNJ0I/oUPKQM2qs1L7vZ96FO+2XK27VnYOsEi8nFcjR6Je/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/Nz52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMx+JwOukBkxsYQyxe2thI2ooszYhEo2BG/55VXSuqx6btV7qFXqN3kcRTiBUzgHD66gDnfQgCYwGMMzvMKbkzgvzrvzsWgtOPnMMfyB8/kDYmGO7g==</latexit><latexit sha1_base64="QW2JkIWwWCxJtR6jt+6NLxZU79E=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBg5RECnosehFPFewHtKFstpN26WYTdjdCCf0RXjwo4tXf481/47bNQVsfDDzem2FmXpAIro3rfjuFtfWNza3idmlnd2//oHx41NJxqhg2WSxi1QmoRsElNg03AjuJQhoFAtvB+Hbmt59QaR7LRzNJ0I/oUPKQM2qs1L7vZ96FO+2XK27VnYOsEi8nFcjR6Je/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/Nz52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMx+JwOukBkxsYQyxe2thI2ooszYhEo2BG/55VXSuqx6btV7qFXqN3kcRTiBUzgHD66gDnfQgCYwGMMzvMKbkzgvzrvzsWgtOPnMMfyB8/kDYmGO7g==</latexit>

J1
<latexit sha1_base64="ViA62UOr7kZaXRt95NmK/K2qZ54=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi3iqYNpCG8pmu2mXbjZhdyKU0N/gxYMiXv1B3vw3btsctPXBwOO9GWbmhakUBl332ymtrW9sbpW3Kzu7e/sH1cOjlkkyzbjPEpnoTkgNl0JxHwVK3kk1p3EoeTsc38789hPXRiTqEScpD2I6VCISjKKV/Pt+7k371Zpbd+cgq8QrSA0KNPvVr94gYVnMFTJJjel6bopBTjUKJvm00ssMTykb0yHvWqpozE2Qz4+dkjOrDEiUaFsKyVz9PZHT2JhJHNrOmOLILHsz8T+vm2F0HeRCpRlyxRaLokwSTMjsczIQmjOUE0so08LeStiIasrQ5lOxIXjLL6+S1kXdc+vew2WtcVPEUYYTOIVz8OAKGnAHTfCBgYBneIU3RzkvzrvzsWgtOcXMMfyB8/kDidaOfg==</latexit><latexit sha1_base64="ViA62UOr7kZaXRt95NmK/K2qZ54=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi3iqYNpCG8pmu2mXbjZhdyKU0N/gxYMiXv1B3vw3btsctPXBwOO9GWbmhakUBl332ymtrW9sbpW3Kzu7e/sH1cOjlkkyzbjPEpnoTkgNl0JxHwVK3kk1p3EoeTsc38789hPXRiTqEScpD2I6VCISjKKV/Pt+7k371Zpbd+cgq8QrSA0KNPvVr94gYVnMFTJJjel6bopBTjUKJvm00ssMTykb0yHvWqpozE2Qz4+dkjOrDEiUaFsKyVz9PZHT2JhJHNrOmOLILHsz8T+vm2F0HeRCpRlyxRaLokwSTMjsczIQmjOUE0so08LeStiIasrQ5lOxIXjLL6+S1kXdc+vew2WtcVPEUYYTOIVz8OAKGnAHTfCBgYBneIU3RzkvzrvzsWgtOcXMMfyB8/kDidaOfg==</latexit><latexit sha1_base64="ViA62UOr7kZaXRt95NmK/K2qZ54=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi3iqYNpCG8pmu2mXbjZhdyKU0N/gxYMiXv1B3vw3btsctPXBwOO9GWbmhakUBl332ymtrW9sbpW3Kzu7e/sH1cOjlkkyzbjPEpnoTkgNl0JxHwVK3kk1p3EoeTsc38789hPXRiTqEScpD2I6VCISjKKV/Pt+7k371Zpbd+cgq8QrSA0KNPvVr94gYVnMFTJJjel6bopBTjUKJvm00ssMTykb0yHvWqpozE2Qz4+dkjOrDEiUaFsKyVz9PZHT2JhJHNrOmOLILHsz8T+vm2F0HeRCpRlyxRaLokwSTMjsczIQmjOUE0so08LeStiIasrQ5lOxIXjLL6+S1kXdc+vew2WtcVPEUYYTOIVz8OAKGnAHTfCBgYBneIU3RzkvzrvzsWgtOcXMMfyB8/kDidaOfg==</latexit><latexit sha1_base64="ViA62UOr7kZaXRt95NmK/K2qZ54=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi3iqYNpCG8pmu2mXbjZhdyKU0N/gxYMiXv1B3vw3btsctPXBwOO9GWbmhakUBl332ymtrW9sbpW3Kzu7e/sH1cOjlkkyzbjPEpnoTkgNl0JxHwVK3kk1p3EoeTsc38789hPXRiTqEScpD2I6VCISjKKV/Pt+7k371Zpbd+cgq8QrSA0KNPvVr94gYVnMFTJJjel6bopBTjUKJvm00ssMTykb0yHvWqpozE2Qz4+dkjOrDEiUaFsKyVz9PZHT2JhJHNrOmOLILHsz8T+vm2F0HeRCpRlyxRaLokwSTMjsczIQmjOUE0so08LeStiIasrQ5lOxIXjLL6+S1kXdc+vew2WtcVPEUYYTOIVz8OAKGnAHTfCBgYBneIU3RzkvzrvzsWgtOcXMMfyB8/kDidaOfg==</latexit>

J0
<latexit sha1_base64="ldHk6YgQaeEk8PZe9uKlrBSa87c=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi3iqYNpCG8pmu2mXbjZhdyKU0N/gxYMiXv1B3vw3btsctPXBwOO9GWbmhakUBl332ymtrW9sbpW3Kzu7e/sH1cOjlkkyzbjPEpnoTkgNl0JxHwVK3kk1p3EoeTsc38789hPXRiTqEScpD2I6VCISjKKV/Pt+7k771Zpbd+cgq8QrSA0KNPvVr94gYVnMFTJJjel6bopBTjUKJvm00ssMTykb0yHvWqpozE2Qz4+dkjOrDEiUaFsKyVz9PZHT2JhJHNrOmOLILHsz8T+vm2F0HeRCpRlyxRaLokwSTMjsczIQmjOUE0so08LeStiIasrQ5lOxIXjLL6+S1kXdc+vew2WtcVPEUYYTOIVz8OAKGnAHTfCBgYBneIU3RzkvzrvzsWgtOcXMMfyB8/kDiFGOfQ==</latexit><latexit sha1_base64="ldHk6YgQaeEk8PZe9uKlrBSa87c=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi3iqYNpCG8pmu2mXbjZhdyKU0N/gxYMiXv1B3vw3btsctPXBwOO9GWbmhakUBl332ymtrW9sbpW3Kzu7e/sH1cOjlkkyzbjPEpnoTkgNl0JxHwVK3kk1p3EoeTsc38789hPXRiTqEScpD2I6VCISjKKV/Pt+7k771Zpbd+cgq8QrSA0KNPvVr94gYVnMFTJJjel6bopBTjUKJvm00ssMTykb0yHvWqpozE2Qz4+dkjOrDEiUaFsKyVz9PZHT2JhJHNrOmOLILHsz8T+vm2F0HeRCpRlyxRaLokwSTMjsczIQmjOUE0so08LeStiIasrQ5lOxIXjLL6+S1kXdc+vew2WtcVPEUYYTOIVz8OAKGnAHTfCBgYBneIU3RzkvzrvzsWgtOcXMMfyB8/kDiFGOfQ==</latexit><latexit sha1_base64="ldHk6YgQaeEk8PZe9uKlrBSa87c=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi3iqYNpCG8pmu2mXbjZhdyKU0N/gxYMiXv1B3vw3btsctPXBwOO9GWbmhakUBl332ymtrW9sbpW3Kzu7e/sH1cOjlkkyzbjPEpnoTkgNl0JxHwVK3kk1p3EoeTsc38789hPXRiTqEScpD2I6VCISjKKV/Pt+7k771Zpbd+cgq8QrSA0KNPvVr94gYVnMFTJJjel6bopBTjUKJvm00ssMTykb0yHvWqpozE2Qz4+dkjOrDEiUaFsKyVz9PZHT2JhJHNrOmOLILHsz8T+vm2F0HeRCpRlyxRaLokwSTMjsczIQmjOUE0so08LeStiIasrQ5lOxIXjLL6+S1kXdc+vew2WtcVPEUYYTOIVz8OAKGnAHTfCBgYBneIU3RzkvzrvzsWgtOcXMMfyB8/kDiFGOfQ==</latexit><latexit sha1_base64="ldHk6YgQaeEk8PZe9uKlrBSa87c=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi3iqYNpCG8pmu2mXbjZhdyKU0N/gxYMiXv1B3vw3btsctPXBwOO9GWbmhakUBl332ymtrW9sbpW3Kzu7e/sH1cOjlkkyzbjPEpnoTkgNl0JxHwVK3kk1p3EoeTsc38789hPXRiTqEScpD2I6VCISjKKV/Pt+7k771Zpbd+cgq8QrSA0KNPvVr94gYVnMFTJJjel6bopBTjUKJvm00ssMTykb0yHvWqpozE2Qz4+dkjOrDEiUaFsKyVz9PZHT2JhJHNrOmOLILHsz8T+vm2F0HeRCpRlyxRaLokwSTMjsczIQmjOUE0so08LeStiIasrQ5lOxIXjLL6+S1kXdc+vew2WtcVPEUYYTOIVz8OAKGnAHTfCBgYBneIU3RzkvzrvzsWgtOcXMMfyB8/kDiFGOfQ==</latexit>

is IR-finite is IR-div cancels with real.
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• 5-point kinematics / summation over initial d.o.f



What changes?

• Virtual has new structures compared to the LO.

• Real follows same approach (tensor operator)

decoherenceproduction

Mreal

NLO
= yt gs

J ee
⌫

s�m2

V

⇥ [ū(p1, h1)Tµ⌫v(p2, h2)]"
†
µ(pk)

<latexit sha1_base64="SN6sx56HtTGj4iyLbRGE5EltKa4="></latexit><latexit sha1_base64="SN6sx56HtTGj4iyLbRGE5EltKa4="></latexit><latexit sha1_base64="SN6sx56HtTGj4iyLbRGE5EltKa4="></latexit><latexit sha1_base64="SN6sx56HtTGj4iyLbRGE5EltKa4="></latexit>
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• 5-point kinematics / summation over initial d.o.f



What changes?

• 5-point kinematics / summation over initial d.o.f

• Virtual has new structures compared to the LO.

• Real follows same approach (tensor operator)

• Final differential density matrix
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For Eg > 0
<latexit sha1_base64="bjAz9LIX4hnuWVSFDbBUcRcEAWU=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqCcpiuCxgv2ANpTNdtMu3WzC7kQooT/CiwdFvPp7vPlv3LY5aOuDgcd7M8zMCxIpDLrut1NYW9/Y3Cpul3Z29/YPyodHLROnmvEmi2WsOwE1XArFmyhQ8k6iOY0CydvB+Hbmt5+4NiJWjzhJuB/RoRKhYBSt1L7rD8k1cfvlilt15yCrxMtJBXI0+uWv3iBmacQVMkmN6Xpugn5GNQom+bTUSw1PKBvTIe9aqmjEjZ/Nz52SM6sMSBhrWwrJXP09kdHImEkU2M6I4sgsezPxP6+bYnjlZ0IlKXLFFovCVBKMyex3MhCaM5QTSyjTwt5K2IhqytAmVLIheMsvr5LWRdVzq97DZaV+k8dRhBM4hXPwoAZ1uIcGNIHBGJ7hFd6cxHlx3p2PRWvByWeO4Q+czx+wcY55</latexit><latexit sha1_base64="bjAz9LIX4hnuWVSFDbBUcRcEAWU=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqCcpiuCxgv2ANpTNdtMu3WzC7kQooT/CiwdFvPp7vPlv3LY5aOuDgcd7M8zMCxIpDLrut1NYW9/Y3Cpul3Z29/YPyodHLROnmvEmi2WsOwE1XArFmyhQ8k6iOY0CydvB+Hbmt5+4NiJWjzhJuB/RoRKhYBSt1L7rD8k1cfvlilt15yCrxMtJBXI0+uWv3iBmacQVMkmN6Xpugn5GNQom+bTUSw1PKBvTIe9aqmjEjZ/Nz52SM6sMSBhrWwrJXP09kdHImEkU2M6I4sgsezPxP6+bYnjlZ0IlKXLFFovCVBKMyex3MhCaM5QTSyjTwt5K2IhqytAmVLIheMsvr5LWRdVzq97DZaV+k8dRhBM4hXPwoAZ1uIcGNIHBGJ7hFd6cxHlx3p2PRWvByWeO4Q+czx+wcY55</latexit><latexit sha1_base64="bjAz9LIX4hnuWVSFDbBUcRcEAWU=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqCcpiuCxgv2ANpTNdtMu3WzC7kQooT/CiwdFvPp7vPlv3LY5aOuDgcd7M8zMCxIpDLrut1NYW9/Y3Cpul3Z29/YPyodHLROnmvEmi2WsOwE1XArFmyhQ8k6iOY0CydvB+Hbmt5+4NiJWjzhJuB/RoRKhYBSt1L7rD8k1cfvlilt15yCrxMtJBXI0+uWv3iBmacQVMkmN6Xpugn5GNQom+bTUSw1PKBvTIe9aqmjEjZ/Nz52SM6sMSBhrWwrJXP09kdHImEkU2M6I4sgsezPxP6+bYnjlZ0IlKXLFFovCVBKMyex3MhCaM5QTSyjTwt5K2IhqytAmVLIheMsvr5LWRdVzq97DZaV+k8dRhBM4hXPwoAZ1uIcGNIHBGJ7hFd6cxHlx3p2PRWvByWeO4Q+czx+wcY55</latexit><latexit sha1_base64="bjAz9LIX4hnuWVSFDbBUcRcEAWU=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqCcpiuCxgv2ANpTNdtMu3WzC7kQooT/CiwdFvPp7vPlv3LY5aOuDgcd7M8zMCxIpDLrut1NYW9/Y3Cpul3Z29/YPyodHLROnmvEmi2WsOwE1XArFmyhQ8k6iOY0CydvB+Hbmt5+4NiJWjzhJuB/RoRKhYBSt1L7rD8k1cfvlilt15yCrxMtJBXI0+uWv3iBmacQVMkmN6Xpugn5GNQom+bTUSw1PKBvTIe9aqmjEjZ/Nz52SM6sMSBhrWwrJXP09kdHImEkU2M6I4sgsezPxP6+bYnjlZ0IlKXLFFovCVBKMyex3MhCaM5QTSyjTwt5K2IhqytAmVLIheMsvr5LWRdVzq97DZaV+k8dRhBM4hXPwoAZ1uIcGNIHBGJ7hFd6cxHlx3p2PRWvByWeO4Q+czx+wcY55</latexit>
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e+e� ! tt̄+ g
<latexit sha1_base64="fSMFTdI3s+Irwkfpeo4hzjfGH9g=">AAACAHicbVC7SgNBFJ2NrxhfUQsLm8EgCMGwK4KWQRvLCOYB2U2YndwkQ2YfzNwVwpLGX7GxUMTWz7Dzb5wkW2jigYHDOfdy5xw/lkKjbX9buZXVtfWN/GZha3tnd6+4f9DQUaI41HkkI9XymQYpQqijQAmtWAELfAlNf3Q79ZuPoLSIwgccx+AFbBCKvuAMjdQtHkGnDJ1z6mJEkaauzxTFSXnQLZbsij0DXSZORkokQ61b/HJ7EU8CCJFLpnXbsWP0UqZQcAmTgptoiBkfsQG0DQ1ZANpLZwEm9NQoPdqPlHkh0pn6eyNlgdbjwDeTAcOhXvSm4n9eO8H+tZeKME4QQj4/1E8knaY1bdCeUMBRjg1hXAnzV8qHTDGOprOCKcFZjLxMGhcVx64495el6k1WR54ckxNyRhxyRarkjtRInXAyIc/klbxZT9aL9W59zEdzVrZzSP7A+vwBtyKVMQ==</latexit><latexit sha1_base64="fSMFTdI3s+Irwkfpeo4hzjfGH9g=">AAACAHicbVC7SgNBFJ2NrxhfUQsLm8EgCMGwK4KWQRvLCOYB2U2YndwkQ2YfzNwVwpLGX7GxUMTWz7Dzb5wkW2jigYHDOfdy5xw/lkKjbX9buZXVtfWN/GZha3tnd6+4f9DQUaI41HkkI9XymQYpQqijQAmtWAELfAlNf3Q79ZuPoLSIwgccx+AFbBCKvuAMjdQtHkGnDJ1z6mJEkaauzxTFSXnQLZbsij0DXSZORkokQ61b/HJ7EU8CCJFLpnXbsWP0UqZQcAmTgptoiBkfsQG0DQ1ZANpLZwEm9NQoPdqPlHkh0pn6eyNlgdbjwDeTAcOhXvSm4n9eO8H+tZeKME4QQj4/1E8knaY1bdCeUMBRjg1hXAnzV8qHTDGOprOCKcFZjLxMGhcVx64495el6k1WR54ckxNyRhxyRarkjtRInXAyIc/klbxZT9aL9W59zEdzVrZzSP7A+vwBtyKVMQ==</latexit><latexit sha1_base64="fSMFTdI3s+Irwkfpeo4hzjfGH9g=">AAACAHicbVC7SgNBFJ2NrxhfUQsLm8EgCMGwK4KWQRvLCOYB2U2YndwkQ2YfzNwVwpLGX7GxUMTWz7Dzb5wkW2jigYHDOfdy5xw/lkKjbX9buZXVtfWN/GZha3tnd6+4f9DQUaI41HkkI9XymQYpQqijQAmtWAELfAlNf3Q79ZuPoLSIwgccx+AFbBCKvuAMjdQtHkGnDJ1z6mJEkaauzxTFSXnQLZbsij0DXSZORkokQ61b/HJ7EU8CCJFLpnXbsWP0UqZQcAmTgptoiBkfsQG0DQ1ZANpLZwEm9NQoPdqPlHkh0pn6eyNlgdbjwDeTAcOhXvSm4n9eO8H+tZeKME4QQj4/1E8knaY1bdCeUMBRjg1hXAnzV8qHTDGOprOCKcFZjLxMGhcVx64495el6k1WR54ckxNyRhxyRarkjtRInXAyIc/klbxZT9aL9W59zEdzVrZzSP7A+vwBtyKVMQ==</latexit><latexit sha1_base64="fSMFTdI3s+Irwkfpeo4hzjfGH9g=">AAACAHicbVC7SgNBFJ2NrxhfUQsLm8EgCMGwK4KWQRvLCOYB2U2YndwkQ2YfzNwVwpLGX7GxUMTWz7Dzb5wkW2jigYHDOfdy5xw/lkKjbX9buZXVtfWN/GZha3tnd6+4f9DQUaI41HkkI9XymQYpQqijQAmtWAELfAlNf3Q79ZuPoLSIwgccx+AFbBCKvuAMjdQtHkGnDJ1z6mJEkaauzxTFSXnQLZbsij0DXSZORkokQ61b/HJ7EU8CCJFLpnXbsWP0UqZQcAmTgptoiBkfsQG0DQ1ZANpLZwEm9NQoPdqPlHkh0pn6eyNlgdbjwDeTAcOhXvSm4n9eO8H+tZeKME4QQj4/1E8knaY1bdCeUMBRjg1hXAnzV8qHTDGOprOCKcFZjLxMGhcVx64495el6k1WR54ckxNyRhxyRarkjtRInXAyIc/klbxZT9aL9W59zEdzVrZzSP7A+vwBtyKVMQ==</latexit>

For automated, see 
[Durupt, Maltoni, Mattelaer]

Tomography: 
MadGraph+MadSpin  
From decay products



Decoherence
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e+e� ! tt̄+ g
<latexit sha1_base64="fSMFTdI3s+Irwkfpeo4hzjfGH9g=">AAACAHicbVC7SgNBFJ2NrxhfUQsLm8EgCMGwK4KWQRvLCOYB2U2YndwkQ2YfzNwVwpLGX7GxUMTWz7Dzb5wkW2jigYHDOfdy5xw/lkKjbX9buZXVtfWN/GZha3tnd6+4f9DQUaI41HkkI9XymQYpQqijQAmtWAELfAlNf3Q79ZuPoLSIwgccx+AFbBCKvuAMjdQtHkGnDJ1z6mJEkaauzxTFSXnQLZbsij0DXSZORkokQ61b/HJ7EU8CCJFLpnXbsWP0UqZQcAmTgptoiBkfsQG0DQ1ZANpLZwEm9NQoPdqPlHkh0pn6eyNlgdbjwDeTAcOhXvSm4n9eO8H+tZeKME4QQj4/1E8knaY1bdCeUMBRjg1hXAnzV8qHTDGOprOCKcFZjLxMGhcVx64495el6k1WR54ckxNyRhxyRarkjtRInXAyIc/klbxZT9aL9W59zEdzVrZzSP7A+vwBtyKVMQ==</latexit><latexit sha1_base64="fSMFTdI3s+Irwkfpeo4hzjfGH9g=">AAACAHicbVC7SgNBFJ2NrxhfUQsLm8EgCMGwK4KWQRvLCOYB2U2YndwkQ2YfzNwVwpLGX7GxUMTWz7Dzb5wkW2jigYHDOfdy5xw/lkKjbX9buZXVtfWN/GZha3tnd6+4f9DQUaI41HkkI9XymQYpQqijQAmtWAELfAlNf3Q79ZuPoLSIwgccx+AFbBCKvuAMjdQtHkGnDJ1z6mJEkaauzxTFSXnQLZbsij0DXSZORkokQ61b/HJ7EU8CCJFLpnXbsWP0UqZQcAmTgptoiBkfsQG0DQ1ZANpLZwEm9NQoPdqPlHkh0pn6eyNlgdbjwDeTAcOhXvSm4n9eO8H+tZeKME4QQj4/1E8knaY1bdCeUMBRjg1hXAnzV8qHTDGOprOCKcFZjLxMGhcVx64495el6k1WR54ckxNyRhxyRarkjtRInXAyIc/klbxZT9aL9W59zEdzVrZzSP7A+vwBtyKVMQ==</latexit><latexit sha1_base64="fSMFTdI3s+Irwkfpeo4hzjfGH9g=">AAACAHicbVC7SgNBFJ2NrxhfUQsLm8EgCMGwK4KWQRvLCOYB2U2YndwkQ2YfzNwVwpLGX7GxUMTWz7Dzb5wkW2jigYHDOfdy5xw/lkKjbX9buZXVtfWN/GZha3tnd6+4f9DQUaI41HkkI9XymQYpQqijQAmtWAELfAlNf3Q79ZuPoLSIwgccx+AFbBCKvuAMjdQtHkGnDJ1z6mJEkaauzxTFSXnQLZbsij0DXSZORkokQ61b/HJ7EU8CCJFLpnXbsWP0UqZQcAmTgptoiBkfsQG0DQ1ZANpLZwEm9NQoPdqPlHkh0pn6eyNlgdbjwDeTAcOhXvSm4n9eO8H+tZeKME4QQj4/1E8knaY1bdCeUMBRjg1hXAnzV8qHTDGOprOCKcFZjLxMGhcVx64495el6k1WR54ckxNyRhxyRarkjtRInXAyIc/klbxZT9aL9W59zEdzVrZzSP7A+vwBtyKVMQ==</latexit><latexit sha1_base64="fSMFTdI3s+Irwkfpeo4hzjfGH9g=">AAACAHicbVC7SgNBFJ2NrxhfUQsLm8EgCMGwK4KWQRvLCOYB2U2YndwkQ2YfzNwVwpLGX7GxUMTWz7Dzb5wkW2jigYHDOfdy5xw/lkKjbX9buZXVtfWN/GZha3tnd6+4f9DQUaI41HkkI9XymQYpQqijQAmtWAELfAlNf3Q79ZuPoLSIwgccx+AFbBCKvuAMjdQtHkGnDJ1z6mJEkaauzxTFSXnQLZbsij0DXSZORkokQ61b/HJ7EU8CCJFLpnXbsWP0UqZQcAmTgptoiBkfsQG0DQ1ZANpLZwEm9NQoPdqPlHkh0pn6eyNlgdbjwDeTAcOhXvSm4n9eO8H+tZeKME4QQj4/1E8knaY1bdCeUMBRjg1hXAnzV8qHTDGOprOCKcFZjLxMGhcVx64495el6k1WR54ckxNyRhxyRarkjtRInXAyIc/klbxZT9aL9W59zEdzVrZzSP7A+vwBtyKVMQ==</latexit>

End-point kin.
For Eg > 0

<latexit sha1_base64="bjAz9LIX4hnuWVSFDbBUcRcEAWU=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqCcpiuCxgv2ANpTNdtMu3WzC7kQooT/CiwdFvPp7vPlv3LY5aOuDgcd7M8zMCxIpDLrut1NYW9/Y3Cpul3Z29/YPyodHLROnmvEmi2WsOwE1XArFmyhQ8k6iOY0CydvB+Hbmt5+4NiJWjzhJuB/RoRKhYBSt1L7rD8k1cfvlilt15yCrxMtJBXI0+uWv3iBmacQVMkmN6Xpugn5GNQom+bTUSw1PKBvTIe9aqmjEjZ/Nz52SM6sMSBhrWwrJXP09kdHImEkU2M6I4sgsezPxP6+bYnjlZ0IlKXLFFovCVBKMyex3MhCaM5QTSyjTwt5K2IhqytAmVLIheMsvr5LWRdVzq97DZaV+k8dRhBM4hXPwoAZ1uIcGNIHBGJ7hFd6cxHlx3p2PRWvByWeO4Q+czx+wcY55</latexit><latexit sha1_base64="bjAz9LIX4hnuWVSFDbBUcRcEAWU=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqCcpiuCxgv2ANpTNdtMu3WzC7kQooT/CiwdFvPp7vPlv3LY5aOuDgcd7M8zMCxIpDLrut1NYW9/Y3Cpul3Z29/YPyodHLROnmvEmi2WsOwE1XArFmyhQ8k6iOY0CydvB+Hbmt5+4NiJWjzhJuB/RoRKhYBSt1L7rD8k1cfvlilt15yCrxMtJBXI0+uWv3iBmacQVMkmN6Xpugn5GNQom+bTUSw1PKBvTIe9aqmjEjZ/Nz52SM6sMSBhrWwrJXP09kdHImEkU2M6I4sgsezPxP6+bYnjlZ0IlKXLFFovCVBKMyex3MhCaM5QTSyjTwt5K2IhqytAmVLIheMsvr5LWRdVzq97DZaV+k8dRhBM4hXPwoAZ1uIcGNIHBGJ7hFd6cxHlx3p2PRWvByWeO4Q+czx+wcY55</latexit><latexit sha1_base64="bjAz9LIX4hnuWVSFDbBUcRcEAWU=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqCcpiuCxgv2ANpTNdtMu3WzC7kQooT/CiwdFvPp7vPlv3LY5aOuDgcd7M8zMCxIpDLrut1NYW9/Y3Cpul3Z29/YPyodHLROnmvEmi2WsOwE1XArFmyhQ8k6iOY0CydvB+Hbmt5+4NiJWjzhJuB/RoRKhYBSt1L7rD8k1cfvlilt15yCrxMtJBXI0+uWv3iBmacQVMkmN6Xpugn5GNQom+bTUSw1PKBvTIe9aqmjEjZ/Nz52SM6sMSBhrWwrJXP09kdHImEkU2M6I4sgsezPxP6+bYnjlZ0IlKXLFFovCVBKMyex3MhCaM5QTSyjTwt5K2IhqytAmVLIheMsvr5LWRdVzq97DZaV+k8dRhBM4hXPwoAZ1uIcGNIHBGJ7hFd6cxHlx3p2PRWvByWeO4Q+czx+wcY55</latexit><latexit sha1_base64="bjAz9LIX4hnuWVSFDbBUcRcEAWU=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqCcpiuCxgv2ANpTNdtMu3WzC7kQooT/CiwdFvPp7vPlv3LY5aOuDgcd7M8zMCxIpDLrut1NYW9/Y3Cpul3Z29/YPyodHLROnmvEmi2WsOwE1XArFmyhQ8k6iOY0CydvB+Hbmt5+4NiJWjzhJuB/RoRKhYBSt1L7rD8k1cfvlilt15yCrxMtJBXI0+uWv3iBmacQVMkmN6Xpugn5GNQom+bTUSw1PKBvTIe9aqmjEjZ/Nz52SM6sMSBhrWwrJXP09kdHImEkU2M6I4sgsezPxP6+bYnjlZ0IlKXLFFovCVBKMyex3MhCaM5QTSyjTwt5K2IhqytAmVLIheMsvr5LWRdVzq97DZaV+k8dRhBM4hXPwoAZ1uIcGNIHBGJ7hFd6cxHlx3p2PRWvByWeO4Q+czx+wcY55</latexit>

g
<latexit sha1_base64="EiJK/E3trRLz9TAmnUyajZ6CuPw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipORqUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AzHWM6w==</latexit><latexit sha1_base64="EiJK/E3trRLz9TAmnUyajZ6CuPw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipORqUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AzHWM6w==</latexit><latexit sha1_base64="EiJK/E3trRLz9TAmnUyajZ6CuPw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipORqUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AzHWM6w==</latexit><latexit sha1_base64="EiJK/E3trRLz9TAmnUyajZ6CuPw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipORqUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AzHWM6w==</latexit>

t
<latexit sha1_base64="fInOqGTCCrWkRGJFOZWK1l6FLBY=">AAAB6HicbVBNS8NAEJ34WetX1aOXYBE8lUQEPRa9eGzBfkAbymY7adduNmF3IpTSX+DFgyJe/Une/Ddu2xy09cHA470ZZuaFqRSGPO/bWVvf2NzaLuwUd/f2Dw5LR8dNk2SaY4MnMtHtkBmUQmGDBElspxpZHEpshaO7md96Qm1Eoh5onGIQs4ESkeCMrFSnXqnsVbw53FXi56QMOWq90le3n/AsRkVcMmM6vpdSMGGaBJc4LXYzgynjIzbAjqWKxWiCyfzQqXtulb4bJdqWIneu/p6YsNiYcRzazpjR0Cx7M/E/r5NRdBNMhEozQsUXi6JMupS4s6/dvtDISY4tYVwLe6vLh0wzTjabog3BX355lTQvK75X8etX5eptHkcBTuEMLsCHa6jCPdSgARwQnuEV3pxH58V5dz4WrWtOPnMCf+B8/gDgKYz4</latexit><latexit sha1_base64="fInOqGTCCrWkRGJFOZWK1l6FLBY=">AAAB6HicbVBNS8NAEJ34WetX1aOXYBE8lUQEPRa9eGzBfkAbymY7adduNmF3IpTSX+DFgyJe/Une/Ddu2xy09cHA470ZZuaFqRSGPO/bWVvf2NzaLuwUd/f2Dw5LR8dNk2SaY4MnMtHtkBmUQmGDBElspxpZHEpshaO7md96Qm1Eoh5onGIQs4ESkeCMrFSnXqnsVbw53FXi56QMOWq90le3n/AsRkVcMmM6vpdSMGGaBJc4LXYzgynjIzbAjqWKxWiCyfzQqXtulb4bJdqWIneu/p6YsNiYcRzazpjR0Cx7M/E/r5NRdBNMhEozQsUXi6JMupS4s6/dvtDISY4tYVwLe6vLh0wzTjabog3BX355lTQvK75X8etX5eptHkcBTuEMLsCHa6jCPdSgARwQnuEV3pxH58V5dz4WrWtOPnMCf+B8/gDgKYz4</latexit><latexit sha1_base64="fInOqGTCCrWkRGJFOZWK1l6FLBY=">AAAB6HicbVBNS8NAEJ34WetX1aOXYBE8lUQEPRa9eGzBfkAbymY7adduNmF3IpTSX+DFgyJe/Une/Ddu2xy09cHA470ZZuaFqRSGPO/bWVvf2NzaLuwUd/f2Dw5LR8dNk2SaY4MnMtHtkBmUQmGDBElspxpZHEpshaO7md96Qm1Eoh5onGIQs4ESkeCMrFSnXqnsVbw53FXi56QMOWq90le3n/AsRkVcMmM6vpdSMGGaBJc4LXYzgynjIzbAjqWKxWiCyfzQqXtulb4bJdqWIneu/p6YsNiYcRzazpjR0Cx7M/E/r5NRdBNMhEozQsUXi6JMupS4s6/dvtDISY4tYVwLe6vLh0wzTjabog3BX355lTQvK75X8etX5eptHkcBTuEMLsCHa6jCPdSgARwQnuEV3pxH58V5dz4WrWtOPnMCf+B8/gDgKYz4</latexit><latexit sha1_base64="fInOqGTCCrWkRGJFOZWK1l6FLBY=">AAAB6HicbVBNS8NAEJ34WetX1aOXYBE8lUQEPRa9eGzBfkAbymY7adduNmF3IpTSX+DFgyJe/Une/Ddu2xy09cHA470ZZuaFqRSGPO/bWVvf2NzaLuwUd/f2Dw5LR8dNk2SaY4MnMtHtkBmUQmGDBElspxpZHEpshaO7md96Qm1Eoh5onGIQs4ESkeCMrFSnXqnsVbw53FXi56QMOWq90le3n/AsRkVcMmM6vpdSMGGaBJc4LXYzgynjIzbAjqWKxWiCyfzQqXtulb4bJdqWIneu/p6YsNiYcRzazpjR0Cx7M/E/r5NRdBNMhEozQsUXi6JMupS4s6/dvtDISY4tYVwLe6vLh0wzTjabog3BX355lTQvK75X8etX5eptHkcBTuEMLsCHa6jCPdSgARwQnuEV3pxH58V5dz4WrWtOPnMCf+B8/gDgKYz4</latexit>

t̄
<latexit sha1_base64="ucRiwPek4qXb08XW6Ee6u/GBHvY=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKpi20oWy2m3bpZhN3J0IJ/RNePCji1b/jzX/jts1BWx8MPN6bYWZemEph0HW/ndLa+sbmVnm7srO7t39QPTxqmSTTjPsskYnuhNRwKRT3UaDknVRzGoeSt8Px7cxvP3FtRKIecJLyIKZDJSLBKFqpk/dCqglO+9WaW3fnIKvEK0gNCjT71a/eIGFZzBUySY3pem6KQU41Cib5tNLLDE8pG9Mh71qqaMxNkM/vnZIzqwxIlGhbCslc/T2R09iYSRzazpjiyCx7M/E/r5thdB3kQqUZcsUWi6JMEkzI7HkyEJozlBNLKNPC3krYiGrK0EZUsSF4yy+vktZF3XPr3v1lrXFTxFGGEziFc/DgChpwB03wgYGEZ3iFN+fReXHenY9Fa8kpZo7hD5zPH/X7j+c=</latexit><latexit sha1_base64="ucRiwPek4qXb08XW6Ee6u/GBHvY=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKpi20oWy2m3bpZhN3J0IJ/RNePCji1b/jzX/jts1BWx8MPN6bYWZemEph0HW/ndLa+sbmVnm7srO7t39QPTxqmSTTjPsskYnuhNRwKRT3UaDknVRzGoeSt8Px7cxvP3FtRKIecJLyIKZDJSLBKFqpk/dCqglO+9WaW3fnIKvEK0gNCjT71a/eIGFZzBUySY3pem6KQU41Cib5tNLLDE8pG9Mh71qqaMxNkM/vnZIzqwxIlGhbCslc/T2R09iYSRzazpjiyCx7M/E/r5thdB3kQqUZcsUWi6JMEkzI7HkyEJozlBNLKNPC3krYiGrK0EZUsSF4yy+vktZF3XPr3v1lrXFTxFGGEziFc/DgChpwB03wgYGEZ3iFN+fReXHenY9Fa8kpZo7hD5zPH/X7j+c=</latexit><latexit sha1_base64="ucRiwPek4qXb08XW6Ee6u/GBHvY=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKpi20oWy2m3bpZhN3J0IJ/RNePCji1b/jzX/jts1BWx8MPN6bYWZemEph0HW/ndLa+sbmVnm7srO7t39QPTxqmSTTjPsskYnuhNRwKRT3UaDknVRzGoeSt8Px7cxvP3FtRKIecJLyIKZDJSLBKFqpk/dCqglO+9WaW3fnIKvEK0gNCjT71a/eIGFZzBUySY3pem6KQU41Cib5tNLLDE8pG9Mh71qqaMxNkM/vnZIzqwxIlGhbCslc/T2R09iYSRzazpjiyCx7M/E/r5thdB3kQqUZcsUWi6JMEkzI7HkyEJozlBNLKNPC3krYiGrK0EZUsSF4yy+vktZF3XPr3v1lrXFTxFGGEziFc/DgChpwB03wgYGEZ3iFN+fReXHenY9Fa8kpZo7hD5zPH/X7j+c=</latexit><latexit sha1_base64="ucRiwPek4qXb08XW6Ee6u/GBHvY=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKpi20oWy2m3bpZhN3J0IJ/RNePCji1b/jzX/jts1BWx8MPN6bYWZemEph0HW/ndLa+sbmVnm7srO7t39QPTxqmSTTjPsskYnuhNRwKRT3UaDknVRzGoeSt8Px7cxvP3FtRKIecJLyIKZDJSLBKFqpk/dCqglO+9WaW3fnIKvEK0gNCjT71a/eIGFZzBUySY3pem6KQU41Cib5tNLLDE8pG9Mh71qqaMxNkM/vnZIzqwxIlGhbCslc/T2R09iYSRzazpjiyCx7M/E/r5thdB3kQqUZcsUWi6JMEkzI7HkyEJozlBNLKNPC3krYiGrK0EZUsSF4yy+vktZF3XPr3v1lrXFTxFGGEziFc/DgChpwB03wgYGEZ3iFN+fReXHenY9Fa8kpZo7hD5zPH/X7j+c=</latexit>
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Other measures: Purity and Discord



LHC
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Caveats:

•  gg initial state (mixed) 

New complications:

• boosted vs. threshold regions

• no ISR 

• no systematics 

• improve system/env. definitions



Conclusions
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• Open quantum systems offer us new insights 

• Collinear radiation is responsible to flip the top spin (dipole operator) 

• Soft radiation, long-range, effects do not flip*  

•  Experimental prospects 

•   Further studies: 
•  Resummation for massless quarks using SCET [Gu, Lin, Shao, Wang, Yang ’25] 

•  Decoherence in the Radiative Z decay [Cheng, Han, Singh, Zu ’26] 

•   Many more to explore! Qutrits, N^2LO effects, next-to-soft, …
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| i
<latexit sha1_base64="ArwM623yagvL3EulRSfwQfsElMY=">AAAB+HicbVBNS8NAEN3Ur1o/GvXoZbEInkoigh6LXjxWsB/QhLLZTNqlm026uxFq7C/x4kERr/4Ub/4bt20O2vpg4PHeDDPzgpQzpR3n2yqtrW9sbpW3Kzu7e/tV++CwrZJMUmjRhCeyGxAFnAloaaY5dFMJJA44dILRzczvPIBULBH3epKCH5OBYBGjRBupb1efvPE4IyH2JBEDDn275tSdOfAqcQtSQwWaffvLCxOaxSA05USpnuuk2s+J1IxymFa8TEFK6IgMoGeoIDEoP58fPsWnRglxlEhTQuO5+nsiJ7FSkzgwnTHRQ7XszcT/vF6moys/ZyLNNAi6WBRlHOsEz1LAIZNANZ8YQqhk5lZMh0QSqk1WFROCu/zyKmmf112n7t5d1BrXRRxldIxO0Bly0SVqoFvURC1EUYae0St6sx6tF+vd+li0lqxi5gj9gfX5A80Fkyo=</latexit><latexit sha1_base64="ArwM623yagvL3EulRSfwQfsElMY=">AAAB+HicbVBNS8NAEN3Ur1o/GvXoZbEInkoigh6LXjxWsB/QhLLZTNqlm026uxFq7C/x4kERr/4Ub/4bt20O2vpg4PHeDDPzgpQzpR3n2yqtrW9sbpW3Kzu7e/tV++CwrZJMUmjRhCeyGxAFnAloaaY5dFMJJA44dILRzczvPIBULBH3epKCH5OBYBGjRBupb1efvPE4IyH2JBEDDn275tSdOfAqcQtSQwWaffvLCxOaxSA05USpnuuk2s+J1IxymFa8TEFK6IgMoGeoIDEoP58fPsWnRglxlEhTQuO5+nsiJ7FSkzgwnTHRQ7XszcT/vF6moys/ZyLNNAi6WBRlHOsEz1LAIZNANZ8YQqhk5lZMh0QSqk1WFROCu/zyKmmf112n7t5d1BrXRRxldIxO0Bly0SVqoFvURC1EUYae0St6sx6tF+vd+li0lqxi5gj9gfX5A80Fkyo=</latexit><latexit sha1_base64="ArwM623yagvL3EulRSfwQfsElMY=">AAAB+HicbVBNS8NAEN3Ur1o/GvXoZbEInkoigh6LXjxWsB/QhLLZTNqlm026uxFq7C/x4kERr/4Ub/4bt20O2vpg4PHeDDPzgpQzpR3n2yqtrW9sbpW3Kzu7e/tV++CwrZJMUmjRhCeyGxAFnAloaaY5dFMJJA44dILRzczvPIBULBH3epKCH5OBYBGjRBupb1efvPE4IyH2JBEDDn275tSdOfAqcQtSQwWaffvLCxOaxSA05USpnuuk2s+J1IxymFa8TEFK6IgMoGeoIDEoP58fPsWnRglxlEhTQuO5+nsiJ7FSkzgwnTHRQ7XszcT/vF6moys/ZyLNNAi6WBRlHOsEz1LAIZNANZ8YQqhk5lZMh0QSqk1WFROCu/zyKmmf112n7t5d1BrXRRxldIxO0Bly0SVqoFvURC1EUYae0St6sx6tF+vd+li0lqxi5gj9gfX5A80Fkyo=</latexit><latexit sha1_base64="ArwM623yagvL3EulRSfwQfsElMY=">AAAB+HicbVBNS8NAEN3Ur1o/GvXoZbEInkoigh6LXjxWsB/QhLLZTNqlm026uxFq7C/x4kERr/4Ub/4bt20O2vpg4PHeDDPzgpQzpR3n2yqtrW9sbpW3Kzu7e/tV++CwrZJMUmjRhCeyGxAFnAloaaY5dFMJJA44dILRzczvPIBULBH3epKCH5OBYBGjRBupb1efvPE4IyH2JBEDDn275tSdOfAqcQtSQwWaffvLCxOaxSA05USpnuuk2s+J1IxymFa8TEFK6IgMoGeoIDEoP58fPsWnRglxlEhTQuO5+nsiJ7FSkzgwnTHRQ7XszcT/vF6moys/ZyLNNAi6WBRlHOsEz1LAIZNANZ8YQqhk5lZMh0QSqk1WFROCu/zyKmmf112n7t5d1BrXRRxldIxO0Bly0SVqoFvURC1EUYae0St6sx6tF+vd+li0lqxi5gj9gfX5A80Fkyo=</latexit>

| i
<latexit sha1_base64="ArwM623yagvL3EulRSfwQfsElMY=">AAAB+HicbVBNS8NAEN3Ur1o/GvXoZbEInkoigh6LXjxWsB/QhLLZTNqlm026uxFq7C/x4kERr/4Ub/4bt20O2vpg4PHeDDPzgpQzpR3n2yqtrW9sbpW3Kzu7e/tV++CwrZJMUmjRhCeyGxAFnAloaaY5dFMJJA44dILRzczvPIBULBH3epKCH5OBYBGjRBupb1efvPE4IyH2JBEDDn275tSdOfAqcQtSQwWaffvLCxOaxSA05USpnuuk2s+J1IxymFa8TEFK6IgMoGeoIDEoP58fPsWnRglxlEhTQuO5+nsiJ7FSkzgwnTHRQ7XszcT/vF6moys/ZyLNNAi6WBRlHOsEz1LAIZNANZ8YQqhk5lZMh0QSqk1WFROCu/zyKmmf112n7t5d1BrXRRxldIxO0Bly0SVqoFvURC1EUYae0St6sx6tF+vd+li0lqxi5gj9gfX5A80Fkyo=</latexit><latexit sha1_base64="ArwM623yagvL3EulRSfwQfsElMY=">AAAB+HicbVBNS8NAEN3Ur1o/GvXoZbEInkoigh6LXjxWsB/QhLLZTNqlm026uxFq7C/x4kERr/4Ub/4bt20O2vpg4PHeDDPzgpQzpR3n2yqtrW9sbpW3Kzu7e/tV++CwrZJMUmjRhCeyGxAFnAloaaY5dFMJJA44dILRzczvPIBULBH3epKCH5OBYBGjRBupb1efvPE4IyH2JBEDDn275tSdOfAqcQtSQwWaffvLCxOaxSA05USpnuuk2s+J1IxymFa8TEFK6IgMoGeoIDEoP58fPsWnRglxlEhTQuO5+nsiJ7FSkzgwnTHRQ7XszcT/vF6moys/ZyLNNAi6WBRlHOsEz1LAIZNANZ8YQqhk5lZMh0QSqk1WFROCu/zyKmmf112n7t5d1BrXRRxldIxO0Bly0SVqoFvURC1EUYae0St6sx6tF+vd+li0lqxi5gj9gfX5A80Fkyo=</latexit><latexit sha1_base64="ArwM623yagvL3EulRSfwQfsElMY=">AAAB+HicbVBNS8NAEN3Ur1o/GvXoZbEInkoigh6LXjxWsB/QhLLZTNqlm026uxFq7C/x4kERr/4Ub/4bt20O2vpg4PHeDDPzgpQzpR3n2yqtrW9sbpW3Kzu7e/tV++CwrZJMUmjRhCeyGxAFnAloaaY5dFMJJA44dILRzczvPIBULBH3epKCH5OBYBGjRBupb1efvPE4IyH2JBEDDn275tSdOfAqcQtSQwWaffvLCxOaxSA05USpnuuk2s+J1IxymFa8TEFK6IgMoGeoIDEoP58fPsWnRglxlEhTQuO5+nsiJ7FSkzgwnTHRQ7XszcT/vF6moys/ZyLNNAi6WBRlHOsEz1LAIZNANZ8YQqhk5lZMh0QSqk1WFROCu/zyKmmf112n7t5d1BrXRRxldIxO0Bly0SVqoFvURC1EUYae0St6sx6tF+vd+li0lqxi5gj9gfX5A80Fkyo=</latexit><latexit sha1_base64="ArwM623yagvL3EulRSfwQfsElMY=">AAAB+HicbVBNS8NAEN3Ur1o/GvXoZbEInkoigh6LXjxWsB/QhLLZTNqlm026uxFq7C/x4kERr/4Ub/4bt20O2vpg4PHeDDPzgpQzpR3n2yqtrW9sbpW3Kzu7e/tV++CwrZJMUmjRhCeyGxAFnAloaaY5dFMJJA44dILRzczvPIBULBH3epKCH5OBYBGjRBupb1efvPE4IyH2JBEDDn275tSdOfAqcQtSQwWaffvLCxOaxSA05USpnuuk2s+J1IxymFa8TEFK6IgMoGeoIDEoP58fPsWnRglxlEhTQuO5+nsiJ7FSkzgwnTHRQ7XszcT/vF6moys/ZyLNNAi6WBRlHOsEz1LAIZNANZ8YQqhk5lZMh0QSqk1WFROCu/zyKmmf112n7t5d1BrXRRxldIxO0Bly0SVqoFvURC1EUYae0St6sx6tF+vd+li0lqxi5gj9gfX5A80Fkyo=</latexit>

谢谢



Backup slides



IR safe?

• IR cancellations are in the “identity part” of the map

Cancel as in the cross-section/decay: KLN theorem

• By power counting, one can see that the identity part contains integrals of

IR finite for n > 0

Z
d�(k)

1

(pi · k)(pj · k)
i, j = 1, 2

<latexit sha1_base64="jV2xd9jKIVIEApq8A4agj28ph+c="></latexit><latexit sha1_base64="jV2xd9jKIVIEApq8A4agj28ph+c="></latexit><latexit sha1_base64="jV2xd9jKIVIEApq8A4agj28ph+c="></latexit><latexit sha1_base64="jV2xd9jKIVIEApq8A4agj28ph+c="></latexit>

• While the non-trivial Kraus has

IR divergent

Z
d�(k)

kµ1 · · · kµn

(pi · k)(pj · k)
<latexit sha1_base64="ZEJAqCUdZkEgjU0vG409yu+PlJM="></latexit><latexit sha1_base64="ZEJAqCUdZkEgjU0vG409yu+PlJM="></latexit><latexit sha1_base64="ZEJAqCUdZkEgjU0vG409yu+PlJM="></latexit><latexit sha1_base64="ZEJAqCUdZkEgjU0vG409yu+PlJM="></latexit>(rank-n tensor integral)



Entanglement markers
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Loop Corrections argument

9

MLO = ytū(p1, h1)v(p2, h2)
<latexit sha1_base64="l/PfuxtnXi+cwJvk+wHdMyoV+FQ="></latexit><latexit sha1_base64="l/PfuxtnXi+cwJvk+wHdMyoV+FQ="></latexit><latexit sha1_base64="l/PfuxtnXi+cwJvk+wHdMyoV+FQ="></latexit><latexit sha1_base64="l/PfuxtnXi+cwJvk+wHdMyoV+FQ="></latexit>

Mvirt.
NLO

= ytū(p1, h1)T v(p2, h2)
<latexit sha1_base64="c+HMoeI96H9J6MZZMZxw/k3mZsY="></latexit><latexit sha1_base64="c+HMoeI96H9J6MZZMZxw/k3mZsY="></latexit><latexit sha1_base64="c+HMoeI96H9J6MZZMZxw/k3mZsY="></latexit><latexit sha1_base64="c+HMoeI96H9J6MZZMZxw/k3mZsY="></latexit>

pµ1 , p
µ
2

<latexit sha1_base64="kOssu3gy027HDANkh2G1D8bI9m8=">AAAB+XicbZDNSgMxFIXv1L9a/0ZdugkWwYWUmSLosujGZQVbC+04ZNK0DU1mQpIplKFv4saFIm59E3e+jZl2Ftp6IPBx7r3cmxNJzrTxvG+ntLa+sblV3q7s7O7tH7iHR22dpIrQFkl4ojoR1pSzmLYMM5x2pKJYRJw+RuPbvP44oUqzJH4wU0kDgYcxGzCCjbVC15Wh/9QT6QWSYT2H0K16NW8utAp+AVUo1Azdr14/IamgsSEca931PWmCDCvDCKezSi/VVGIyxkPatRhjQXWQzS+foTPr9NEgUfbFBs3d3xMZFlpPRWQ7BTYjvVzLzf9q3dQMroOMxTI1NCaLRYOUI5OgPAbUZ4oSw6cWMFHM3orICCtMjA2rYkPwl7+8Cu16zfdq/v1ltXFTxFGGEziFc/DhChpwB01oAYEJPMMrvDmZ8+K8Ox+L1pJTzBzDHzmfP1lQktA=</latexit><latexit sha1_base64="kOssu3gy027HDANkh2G1D8bI9m8=">AAAB+XicbZDNSgMxFIXv1L9a/0ZdugkWwYWUmSLosujGZQVbC+04ZNK0DU1mQpIplKFv4saFIm59E3e+jZl2Ftp6IPBx7r3cmxNJzrTxvG+ntLa+sblV3q7s7O7tH7iHR22dpIrQFkl4ojoR1pSzmLYMM5x2pKJYRJw+RuPbvP44oUqzJH4wU0kDgYcxGzCCjbVC15Wh/9QT6QWSYT2H0K16NW8utAp+AVUo1Azdr14/IamgsSEca931PWmCDCvDCKezSi/VVGIyxkPatRhjQXWQzS+foTPr9NEgUfbFBs3d3xMZFlpPRWQ7BTYjvVzLzf9q3dQMroOMxTI1NCaLRYOUI5OgPAbUZ4oSw6cWMFHM3orICCtMjA2rYkPwl7+8Cu16zfdq/v1ltXFTxFGGEziFc/DhChpwB01oAYEJPMMrvDmZ8+K8Ox+L1pJTzBzDHzmfP1lQktA=</latexit><latexit sha1_base64="kOssu3gy027HDANkh2G1D8bI9m8=">AAAB+XicbZDNSgMxFIXv1L9a/0ZdugkWwYWUmSLosujGZQVbC+04ZNK0DU1mQpIplKFv4saFIm59E3e+jZl2Ftp6IPBx7r3cmxNJzrTxvG+ntLa+sblV3q7s7O7tH7iHR22dpIrQFkl4ojoR1pSzmLYMM5x2pKJYRJw+RuPbvP44oUqzJH4wU0kDgYcxGzCCjbVC15Wh/9QT6QWSYT2H0K16NW8utAp+AVUo1Azdr14/IamgsSEca931PWmCDCvDCKezSi/VVGIyxkPatRhjQXWQzS+foTPr9NEgUfbFBs3d3xMZFlpPRWQ7BTYjvVzLzf9q3dQMroOMxTI1NCaLRYOUI5OgPAbUZ4oSw6cWMFHM3orICCtMjA2rYkPwl7+8Cu16zfdq/v1ltXFTxFGGEziFc/DhChpwB01oAYEJPMMrvDmZ8+K8Ox+L1pJTzBzDHzmfP1lQktA=</latexit><latexit sha1_base64="kOssu3gy027HDANkh2G1D8bI9m8=">AAAB+XicbZDNSgMxFIXv1L9a/0ZdugkWwYWUmSLosujGZQVbC+04ZNK0DU1mQpIplKFv4saFIm59E3e+jZl2Ftp6IPBx7r3cmxNJzrTxvG+ntLa+sblV3q7s7O7tH7iHR22dpIrQFkl4ojoR1pSzmLYMM5x2pKJYRJw+RuPbvP44oUqzJH4wU0kDgYcxGzCCjbVC15Wh/9QT6QWSYT2H0K16NW8utAp+AVUo1Azdr14/IamgsSEca931PWmCDCvDCKezSi/VVGIyxkPatRhjQXWQzS+foTPr9NEgUfbFBs3d3xMZFlpPRWQ7BTYjvVzLzf9q3dQMroOMxTI1NCaLRYOUI5OgPAbUZ4oSw6cWMFHM3orICCtMjA2rYkPwl7+8Cu16zfdq/v1ltXFTxFGGEziFc/DhChpwB01oAYEJPMMrvDmZ8+K8Ox+L1pJTzBzDHzmfP1lQktA=</latexit>

�µ, �µ�⌫ , �µ�⌫�↵, · · ·
<latexit sha1_base64="maBkauHxviOCBviyQPYEaPI0c2A=">AAACPnicbZBLSwMxFIUz9VXrq+rSTbAILqTMiKDLohuXFewDOqXcyaRtaJIZ8xBK6S9z429w59KNC0XcujR9obZeCHycc2+Se6KUM218/9nLLC2vrK5l13Mbm1vbO/ndvapOrCK0QhKeqHoEmnImacUww2k9VRRExGkt6l2N/No9VZol8tb0U9oU0JGszQgYJ7XylbADQkArFPYEh3cW4h9hRtKejB38nzUj4GkX3BUkToxu5Qt+0R8XXoRgCgU0rXIr/xTGCbGCSkM4aN0I/NQ0B6AMI5wOc6HVNAXSgw5tOJQgqG4OxusP8ZFTYtxOlDvS4LH6e2IAQuu+iFynANPV895I/M9rWNO+aA6YTK2hkkwealuOTYJHWeKYKUoM7zsAopj7KyZdUECMSzznQgjmV16E6mkx8IvBzVmhdDmNI4sO0CE6RgE6RyV0jcqoggh6QC/oDb17j96r9+F9Tloz3nRmH/0p7+sbc82wdg==</latexit><latexit sha1_base64="maBkauHxviOCBviyQPYEaPI0c2A=">AAACPnicbZBLSwMxFIUz9VXrq+rSTbAILqTMiKDLohuXFewDOqXcyaRtaJIZ8xBK6S9z429w59KNC0XcujR9obZeCHycc2+Se6KUM218/9nLLC2vrK5l13Mbm1vbO/ndvapOrCK0QhKeqHoEmnImacUww2k9VRRExGkt6l2N/No9VZol8tb0U9oU0JGszQgYJ7XylbADQkArFPYEh3cW4h9hRtKejB38nzUj4GkX3BUkToxu5Qt+0R8XXoRgCgU0rXIr/xTGCbGCSkM4aN0I/NQ0B6AMI5wOc6HVNAXSgw5tOJQgqG4OxusP8ZFTYtxOlDvS4LH6e2IAQuu+iFynANPV895I/M9rWNO+aA6YTK2hkkwealuOTYJHWeKYKUoM7zsAopj7KyZdUECMSzznQgjmV16E6mkx8IvBzVmhdDmNI4sO0CE6RgE6RyV0jcqoggh6QC/oDb17j96r9+F9Tloz3nRmH/0p7+sbc82wdg==</latexit><latexit sha1_base64="maBkauHxviOCBviyQPYEaPI0c2A=">AAACPnicbZBLSwMxFIUz9VXrq+rSTbAILqTMiKDLohuXFewDOqXcyaRtaJIZ8xBK6S9z429w59KNC0XcujR9obZeCHycc2+Se6KUM218/9nLLC2vrK5l13Mbm1vbO/ndvapOrCK0QhKeqHoEmnImacUww2k9VRRExGkt6l2N/No9VZol8tb0U9oU0JGszQgYJ7XylbADQkArFPYEh3cW4h9hRtKejB38nzUj4GkX3BUkToxu5Qt+0R8XXoRgCgU0rXIr/xTGCbGCSkM4aN0I/NQ0B6AMI5wOc6HVNAXSgw5tOJQgqG4OxusP8ZFTYtxOlDvS4LH6e2IAQuu+iFynANPV895I/M9rWNO+aA6YTK2hkkwealuOTYJHWeKYKUoM7zsAopj7KyZdUECMSzznQgjmV16E6mkx8IvBzVmhdDmNI4sO0CE6RgE6RyV0jcqoggh6QC/oDb17j96r9+F9Tloz3nRmH/0p7+sbc82wdg==</latexit><latexit sha1_base64="maBkauHxviOCBviyQPYEaPI0c2A=">AAACPnicbZBLSwMxFIUz9VXrq+rSTbAILqTMiKDLohuXFewDOqXcyaRtaJIZ8xBK6S9z429w59KNC0XcujR9obZeCHycc2+Se6KUM218/9nLLC2vrK5l13Mbm1vbO/ndvapOrCK0QhKeqHoEmnImacUww2k9VRRExGkt6l2N/No9VZol8tb0U9oU0JGszQgYJ7XylbADQkArFPYEh3cW4h9hRtKejB38nzUj4GkX3BUkToxu5Qt+0R8XXoRgCgU0rXIr/xTGCbGCSkM4aN0I/NQ0B6AMI5wOc6HVNAXSgw5tOJQgqG4OxusP8ZFTYtxOlDvS4LH6e2IAQuu+iFynANPV895I/M9rWNO+aA6YTK2hkkwealuOTYJHWeKYKUoM7zsAopj7KyZdUECMSzznQgjmV16E6mkx8IvBzVmhdDmNI4sO0CE6RgE6RyV0jcqoggh6QC/oDb17j96r9+F9Tloz3nRmH/0p7+sbc82wdg==</latexit>

Chains of          ,

Most general structure

Particles on-shell: Dirac Equation All structures reduce down to identity

True to all loop orders.
Special for scalar. 

T
<latexit sha1_base64="WxARULBnnEvRQ8BQj/v/24hE+wI=">AAAB8XicbVDLSsNAFL3xWeur6tLNYBFclUQEXRbduKzQF7ahTKY37dDJJMxMhBL6F25cKOLWv3Hn3zhps9DWAwOHc+5lzj1BIrg2rvvtrK1vbG5tl3bKu3v7B4eVo+O2jlPFsMViEatuQDUKLrFluBHYTRTSKBDYCSZ3ud95QqV5LJtmmqAf0ZHkIWfUWOmxH1EzDoKsORtUqm7NnYOsEq8gVSjQGFS++sOYpRFKwwTVuue5ifEzqgxnAmflfqoxoWxCR9izVNIItZ/NE8/IuVWGJIyVfdKQufp7I6OR1tMosJN5Qr3s5eJ/Xi814Y2fcZmkBiVbfBSmgpiY5OeTIVfIjJhaQpniNithY6ooM7aksi3BWz55lbQva55b8x6uqvXboo4SnMIZXIAH11CHe2hACxhIeIZXeHO08+K8Ox+L0TWn2DmBP3A+fwDAaZD0</latexit><latexit sha1_base64="WxARULBnnEvRQ8BQj/v/24hE+wI=">AAAB8XicbVDLSsNAFL3xWeur6tLNYBFclUQEXRbduKzQF7ahTKY37dDJJMxMhBL6F25cKOLWv3Hn3zhps9DWAwOHc+5lzj1BIrg2rvvtrK1vbG5tl3bKu3v7B4eVo+O2jlPFsMViEatuQDUKLrFluBHYTRTSKBDYCSZ3ud95QqV5LJtmmqAf0ZHkIWfUWOmxH1EzDoKsORtUqm7NnYOsEq8gVSjQGFS++sOYpRFKwwTVuue5ifEzqgxnAmflfqoxoWxCR9izVNIItZ/NE8/IuVWGJIyVfdKQufp7I6OR1tMosJN5Qr3s5eJ/Xi814Y2fcZmkBiVbfBSmgpiY5OeTIVfIjJhaQpniNithY6ooM7aksi3BWz55lbQva55b8x6uqvXboo4SnMIZXIAH11CHe2hACxhIeIZXeHO08+K8Ox+L0TWn2DmBP3A+fwDAaZD0</latexit><latexit sha1_base64="WxARULBnnEvRQ8BQj/v/24hE+wI=">AAAB8XicbVDLSsNAFL3xWeur6tLNYBFclUQEXRbduKzQF7ahTKY37dDJJMxMhBL6F25cKOLWv3Hn3zhps9DWAwOHc+5lzj1BIrg2rvvtrK1vbG5tl3bKu3v7B4eVo+O2jlPFsMViEatuQDUKLrFluBHYTRTSKBDYCSZ3ud95QqV5LJtmmqAf0ZHkIWfUWOmxH1EzDoKsORtUqm7NnYOsEq8gVSjQGFS++sOYpRFKwwTVuue5ifEzqgxnAmflfqoxoWxCR9izVNIItZ/NE8/IuVWGJIyVfdKQufp7I6OR1tMosJN5Qr3s5eJ/Xi814Y2fcZmkBiVbfBSmgpiY5OeTIVfIjJhaQpniNithY6ooM7aksi3BWz55lbQva55b8x6uqvXboo4SnMIZXIAH11CHe2hACxhIeIZXeHO08+K8Ox+L0TWn2DmBP3A+fwDAaZD0</latexit><latexit sha1_base64="WxARULBnnEvRQ8BQj/v/24hE+wI=">AAAB8XicbVDLSsNAFL3xWeur6tLNYBFclUQEXRbduKzQF7ahTKY37dDJJMxMhBL6F25cKOLWv3Hn3zhps9DWAwOHc+5lzj1BIrg2rvvtrK1vbG5tl3bKu3v7B4eVo+O2jlPFsMViEatuQDUKLrFluBHYTRTSKBDYCSZ3ud95QqV5LJtmmqAf0ZHkIWfUWOmxH1EzDoKsORtUqm7NnYOsEq8gVSjQGFS++sOYpRFKwwTVuue5ifEzqgxnAmflfqoxoWxCR9izVNIItZ/NE8/IuVWGJIyVfdKQufp7I6OR1tMosJN5Qr3s5eJ/Xi814Y2fcZmkBiVbfBSmgpiY5OeTIVfIjJhaQpniNithY6ooM7aksi3BWz55lbQva55b8x6uqvXboo4SnMIZXIAH11CHe2hACxhIeIZXeHO08+K8Ox+L0TWn2DmBP3A+fwDAaZD0</latexit>



Splitting functions as Kraus operators

15

In the collinear limit, a n-parton system undergoes a splitting

Helicity dependent AP splitting function

1
<latexit sha1_base64="l9eImvYcFOKpzEDji/n9jPDeWb8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q3KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3 GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8Aep2MtQ==</latexit><latexit sha1_base64="l9eImvYcFOKpzEDji/n9jPDeWb8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q3KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3 GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8Aep2MtQ==</latexit><latexit sha1_base64="l9eImvYcFOKpzEDji/n9jPDeWb8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q3KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3 GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8Aep2MtQ==</latexit><latexit sha1_base64="l9eImvYcFOKpzEDji/n9jPDeWb8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q3KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3 GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8Aep2MtQ==</latexit>

n
<latexit sha1_base64="IqW2N36QktBwntGQavLhE1DLrrE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipKQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/XEYzy</latexit><latexit sha1_base64="IqW2N36QktBwntGQavLhE1DLrrE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipKQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/XEYzy</latexit><latexit sha1_base64="IqW2N36QktBwntGQavLhE1DLrrE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipKQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/XEYzy</latexit><latexit sha1_base64="IqW2N36QktBwntGQavLhE1DLrrE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipKQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/XEYzy</latexit>

· · ·<latexit sha1_base64="C/ThE3LO0bsU2xdfe5suNCnJ9S4=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDabTbt2kw27E6GE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco04y2mpNLdgBouRcJbKFDybqo5jQPJO8H4duZ3nrg2QiUPOEm5H9NhIiLBKFqp3WehQjOo1ty6OwdZJV5BalCgOah+9UPFspgnyCQ1pue5Kfo51SiY5NNKPzM8pWxMh7xnaUJjbvx8fu2UnFklJJHSthIkc/X3RE5jYyZxYDtjiiOz7M3E/7xehtG1n4skzZAnbLEoyiRBRWavk1BozlBOLKFMC3srYSOqKUMbUMWG4C2/vEraF3XPrXv3l7XGTRFHGU7gFM7BgytowB00oQUMHuEZXuHNUc6L8+58LFpLTjFzDH/gfP4ArlePLw==</latexit><latexit sha1_base64="C/ThE3LO0bsU2xdfe5suNCnJ9S4=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDabTbt2kw27E6GE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco04y2mpNLdgBouRcJbKFDybqo5jQPJO8H4duZ3nrg2QiUPOEm5H9NhIiLBKFqp3WehQjOo1ty6OwdZJV5BalCgOah+9UPFspgnyCQ1pue5Kfo51SiY5NNKPzM8pWxMh7xnaUJjbvx8fu2UnFklJJHSthIkc/X3RE5jYyZxYDtjiiOz7M3E/7xehtG1n4skzZAnbLEoyiRBRWavk1BozlBOLKFMC3srYSOqKUMbUMWG4C2/vEraF3XPrXv3l7XGTRFHGU7gFM7BgytowB00oQUMHuEZXuHNUc6L8+58LFpLTjFzDH/gfP4ArlePLw==</latexit><latexit sha1_base64="C/ThE3LO0bsU2xdfe5suNCnJ9S4=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDabTbt2kw27E6GE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco04y2mpNLdgBouRcJbKFDybqo5jQPJO8H4duZ3nrg2QiUPOEm5H9NhIiLBKFqp3WehQjOo1ty6OwdZJV5BalCgOah+9UPFspgnyCQ1pue5Kfo51SiY5NNKPzM8pWxMh7xnaUJjbvx8fu2UnFklJJHSthIkc/X3RE5jYyZxYDtjiiOz7M3E/7xehtG1n4skzZAnbLEoyiRBRWavk1BozlBOLKFMC3srYSOqKUMbUMWG4C2/vEraF3XPrXv3l7XGTRFHGU7gFM7BgytowB00oQUMHuEZXuHNUc6L8+58LFpLTjFzDH/gfP4ArlePLw==</latexit><latexit sha1_base64="C/ThE3LO0bsU2xdfe5suNCnJ9S4=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDabTbt2kw27E6GE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco04y2mpNLdgBouRcJbKFDybqo5jQPJO8H4duZ3nrg2QiUPOEm5H9NhIiLBKFqp3WehQjOo1ty6OwdZJV5BalCgOah+9UPFspgnyCQ1pue5Kfo51SiY5NNKPzM8pWxMh7xnaUJjbvx8fu2UnFklJJHSthIkc/X3RE5jYyZxYDtjiiOz7M3E/7xehtG1n4skzZAnbLEoyiRBRWavk1BozlBOLKFMC3srYSOqKUMbUMWG4C2/vEraF3XPrXv3l7XGTRFHGU7gFM7BgytowB00oQUMHuEZXuHNUc6L8+58LFpLTjFzDH/gfP4ArlePLw==</latexit>

··
·

<latexit sha1_base64="C/ThE3LO0bsU2xdfe5suNCnJ9S4=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDabTbt2kw27E6GE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco04y2mpNLdgBouRcJbKFDybqo5jQPJO8H4duZ3nrg2QiUPOEm5H9NhIiLBKFqp3WehQjOo1ty6OwdZJV5BalCgOah+9UPFspgnyCQ1pue5Kfo51SiY5NNKPzM8pWxMh7xnaUJjbvx8fu2UnFklJJHSthIkc/X3RE5jYyZxYDtjiiOz7M3E/7xehtG1n4skzZAnbLEoyiRBRWavk1BozlBOLKFMC3srYSOqKUMbUMWG4C2/vEraF3XPrXv3l7XGTRFHGU7gFM7BgytowB00oQUMHuEZXuHNUc6L8+58LFpLTjFzDH/gfP4ArlePLw==</latexit><latexit sha1_base64="C/ThE3LO0bsU2xdfe5suNCnJ9S4=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDabTbt2kw27E6GE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco04y2mpNLdgBouRcJbKFDybqo5jQPJO8H4duZ3nrg2QiUPOEm5H9NhIiLBKFqp3WehQjOo1ty6OwdZJV5BalCgOah+9UPFspgnyCQ1pue5Kfo51SiY5NNKPzM8pWxMh7xnaUJjbvx8fu2UnFklJJHSthIkc/X3RE5jYyZxYDtjiiOz7M3E/7xehtG1n4skzZAnbLEoyiRBRWavk1BozlBOLKFMC3srYSOqKUMbUMWG4C2/vEraF3XPrXv3l7XGTRFHGU7gFM7BgytowB00oQUMHuEZXuHNUc6L8+58LFpLTjFzDH/gfP4ArlePLw==</latexit><latexit sha1_base64="C/ThE3LO0bsU2xdfe5suNCnJ9S4=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDabTbt2kw27E6GE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco04y2mpNLdgBouRcJbKFDybqo5jQPJO8H4duZ3nrg2QiUPOEm5H9NhIiLBKFqp3WehQjOo1ty6OwdZJV5BalCgOah+9UPFspgnyCQ1pue5Kfo51SiY5NNKPzM8pWxMh7xnaUJjbvx8fu2UnFklJJHSthIkc/X3RE5jYyZxYDtjiiOz7M3E/7xehtG1n4skzZAnbLEoyiRBRWavk1BozlBOLKFMC3srYSOqKUMbUMWG4C2/vEraF3XPrXv3l7XGTRFHGU7gFM7BgytowB00oQUMHuEZXuHNUc6L8+58LFpLTjFzDH/gfP4ArlePLw==</latexit><latexit sha1_base64="C/ThE3LO0bsU2xdfe5suNCnJ9S4=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDabTbt2kw27E6GE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco04y2mpNLdgBouRcJbKFDybqo5jQPJO8H4duZ3nrg2QiUPOEm5H9NhIiLBKFqp3WehQjOo1ty6OwdZJV5BalCgOah+9UPFspgnyCQ1pue5Kfo51SiY5NNKPzM8pWxMh7xnaUJjbvx8fu2UnFklJJHSthIkc/X3RE5jYyZxYDtjiiOz7M3E/7xehtG1n4skzZAnbLEoyiRBRWavk1BozlBOLKFMC3srYSOqKUMbUMWG4C2/vEraF3XPrXv3l7XGTRFHGU7gFM7BgytowB00oQUMHuEZXuHNUc6L8+58LFpLTjFzDH/gfP4ArlePLw==</latexit>

ı̃
<latexit sha1_base64="0p4nWdGLbaUM/cftTXqzIhiqyjA=">AAAB9XicbVDLSsNAFL3xWeur6tJNsAiuSiKCLotuXFawD2himUxu2qGTSZiZKCX0P9y4UMSt/+LOv3GaZqGtBwYO59zLPXOClDOlHefbWlldW9/YrGxVt3d29/ZrB4cdlWSSYpsmPJG9gCjkTGBbM82xl0okccCxG4xvZn73EaViibjXkxT9mAwFixgl2kgPnmY8xNxjMdGj6aBWdxpOAXuZuCWpQ4nWoPblhQnNYhSacqJU33VS7edEakY5TqtepjAldEyG2DdUkBiVnxepp/apUUI7SqR5QtuF+nsjJ7FSkzgwk7N0atErIv/j9TMdXfk5E2mmUdD5oSjjtk7sWQV2yCRSzSeGECqZyWrTEZGEalNU1ZTgLn55mXTOG67TcO8u6s3rso4KHMMJnIELl9CEW2hBGyhIeIZXeLOerBfr3fqYj65Y5c4R/IH1+QMNPpLb</latexit><latexit sha1_base64="0p4nWdGLbaUM/cftTXqzIhiqyjA=">AAAB9XicbVDLSsNAFL3xWeur6tJNsAiuSiKCLotuXFawD2himUxu2qGTSZiZKCX0P9y4UMSt/+LOv3GaZqGtBwYO59zLPXOClDOlHefbWlldW9/YrGxVt3d29/ZrB4cdlWSSYpsmPJG9gCjkTGBbM82xl0okccCxG4xvZn73EaViibjXkxT9mAwFixgl2kgPnmY8xNxjMdGj6aBWdxpOAXuZuCWpQ4nWoPblhQnNYhSacqJU33VS7edEakY5TqtepjAldEyG2DdUkBiVnxepp/apUUI7SqR5QtuF+nsjJ7FSkzgwk7N0atErIv/j9TMdXfk5E2mmUdD5oSjjtk7sWQV2yCRSzSeGECqZyWrTEZGEalNU1ZTgLn55mXTOG67TcO8u6s3rso4KHMMJnIELl9CEW2hBGyhIeIZXeLOerBfr3fqYj65Y5c4R/IH1+QMNPpLb</latexit><latexit sha1_base64="0p4nWdGLbaUM/cftTXqzIhiqyjA=">AAAB9XicbVDLSsNAFL3xWeur6tJNsAiuSiKCLotuXFawD2himUxu2qGTSZiZKCX0P9y4UMSt/+LOv3GaZqGtBwYO59zLPXOClDOlHefbWlldW9/YrGxVt3d29/ZrB4cdlWSSYpsmPJG9gCjkTGBbM82xl0okccCxG4xvZn73EaViibjXkxT9mAwFixgl2kgPnmY8xNxjMdGj6aBWdxpOAXuZuCWpQ4nWoPblhQnNYhSacqJU33VS7edEakY5TqtepjAldEyG2DdUkBiVnxepp/apUUI7SqR5QtuF+nsjJ7FSkzgwk7N0atErIv/j9TMdXfk5E2mmUdD5oSjjtk7sWQV2yCRSzSeGECqZyWrTEZGEalNU1ZTgLn55mXTOG67TcO8u6s3rso4KHMMJnIELl9CEW2hBGyhIeIZXeLOerBfr3fqYj65Y5c4R/IH1+QMNPpLb</latexit><latexit sha1_base64="0p4nWdGLbaUM/cftTXqzIhiqyjA=">AAAB9XicbVDLSsNAFL3xWeur6tJNsAiuSiKCLotuXFawD2himUxu2qGTSZiZKCX0P9y4UMSt/+LOv3GaZqGtBwYO59zLPXOClDOlHefbWlldW9/YrGxVt3d29/ZrB4cdlWSSYpsmPJG9gCjkTGBbM82xl0okccCxG4xvZn73EaViibjXkxT9mAwFixgl2kgPnmY8xNxjMdGj6aBWdxpOAXuZuCWpQ4nWoPblhQnNYhSacqJU33VS7edEakY5TqtepjAldEyG2DdUkBiVnxepp/apUUI7SqR5QtuF+nsjJ7FSkzgwk7N0atErIv/j9TMdXfk5E2mmUdD5oSjjtk7sWQV2yCRSzSeGECqZyWrTEZGEalNU1ZTgLn55mXTOG67TcO8u6s3rso4KHMMJnIELl9CEW2hBGyhIeIZXeLOerBfr3fqYj65Y5c4R/IH1+QMNPpLb</latexit>

i
<latexit sha1_base64="9jtkmSnVkzQh6f031uh1XGFh3yI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipyQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/PfYzt</latexit><latexit sha1_base64="9jtkmSnVkzQh6f031uh1XGFh3yI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipyQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/PfYzt</latexit><latexit sha1_base64="9jtkmSnVkzQh6f031uh1XGFh3yI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipyQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/PfYzt</latexit><latexit sha1_base64="9jtkmSnVkzQh6f031uh1XGFh3yI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipyQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/PfYzt</latexit>
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Splitting functions as Kraus (here: one emission)


