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electron-positron collider: Basham et al 1978 
hadronic collider: Ali et al 1984 

TEEC at hadronic colliders 
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for each event
sum over all the particles 
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sum over all the jets 
for each event
sum over all the particles 
for each event

weighted cross section 
the soft radiation does not contribute 
directly to the observable at leading 
power 
soft gluon contributes only via recoil 

electron-positron collider: Basham et al 1978 
hadronic collider: Ali et al 1984 

observable

The particle level TEEC exhibits a remarkable perturbative simplicity 
in the dĳet limit 

TEEC at hadronic colliders 
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TEEC at hadronic colliders 
the flow of radiation in a scattering event, as other event shape observables 

precision measurements of QCD parameters, such as the strong coupling 
constant 

non-trivial color evolution and amplitude level factorization violation occur for 
dijet event shapes 
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Recent progresses
EEC predictions

NNLO

NNLL+NNLO 

Analytical NLO

NNLL+NLO

3-loop soft function 

Tulipánt, Kardos, Somogyi arXiv:1708.04093

Vittorio Del Duca  et al  arXiv:1606.03453
Florian, Grazzini arXiv:hep-ph/0407241

Moult, Zhu arXiv:1801.02627

Dixon et al  arXiv:1801.03219 

Analytical NNLO Henn et al arXiv:1903.05314, see Kai’s talk
For higgs decay Luo et al arXiv:1903.07277
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Recent progresses

NLO QCD corrections to the TEEC for jets 

Ali et al arXiv:1205.1689 

“Transverse EEC distributions in hadronic collisions, on the 
other hand, are handicapped due to the absence of the 
NLO perturbative QCD corrections.”

EEC predictions

NNLO

NNLL+NNLO 

Analytical NLO

NNLL+NLO

3-loop soft function 

Tulipánt, Kardos, Somogyi arXiv:1708.04093

Vittorio Del Duca  et al  arXiv:1606.03453
Florian, Grazzini arXiv:hep-ph/0407241

Moult, Zhu arXiv:1801.02627

Dixon et al  arXiv:1801.03219 

Analytical NNLO Henn et al arXiv:1903.05314, see Kai’s talk
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Kinematics
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smaller corrections from the non-perturbative effects  
compared to other event shape observables 
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fixed order QCD

smaller corrections from the non-perturbative effects  
compared to other event shape observables 
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Collinear singularity 

an extension of the jet calculus: 
Konishi  et al 1979 
See Huaxing’s talk

� ⇠ 0
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Collinear and soft singularity 

fixed order QCD

smaller corrections from the non-perturbative effects  
compared to other event shape observables 

cos�ab ! 0
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Collinear singularity 

an extension of the jet calculus: 
Konishi  et al 1979 
See Huaxing’s talk

� ⇠ ⇡
<latexit sha1_base64="av6mqDpzkzURA8yAd/Fwd8uRI3Y=">AAAB9HicdVDLSgMxFM34rPVVdekmWARXQ2asbd0V3bisYB/QGUomzbShyUxMMoVS+h1uXCji1o9x59+YPgQVPXDhcM693HtPJDnTBqEPZ2V1bX1jM7eV397Z3dsvHBw2dZopQhsk5alqR1hTzhLaMMxw2paKYhFx2oqG1zO/NaJKszS5M2NJQ4H7CYsZwcZKYSAHDAaaCRhI1i0UkVsu+eVKCSLX8y68S98SVPF9VIWei+YogiXq3cJ70EtJJmhiCMdadzwkTTjByjDC6TQfZJpKTIa4TzuWJlhQHU7mR0/hqVV6ME6VrcTAufp9YoKF1mMR2U6BzUD/9mbiX14nM3E1nLBEZoYmZLEozjg0KZwlAHtMUWL42BJMFLO3QjLAChNjc8rbEL4+hf+Tpu965y66LRVrV8s4cuAYnIAz4IEKqIEbUAcNQMA9eABP4NkZOY/Oi/O6aF1xljNH4Aect0+PtJH4</latexit>

� ⇠ 0
<latexit sha1_base64="WY/OnThs8FgfYY10FUEeut1QNp0=">AAAB8nicdVDLSsNAFJ3UV62vqks3g0VwFSZtY82u6MZlBfuAJJTJdNoOnUzCzEQooZ/hxoUibv0ad/6N04egogcuHM65l3vviVLOlEbowyqsrW9sbhW3Szu7e/sH5cOjjkoySWibJDyRvQgrypmgbc00p71UUhxHnHajyfXc795TqVgi7vQ0pWGMR4INGcHaSH6QjhkMFIsh6pcryK66Xq2KILIbrovqniGe4144HnRstEAFrNDql9+DQUKymApNOFbKd1CqwxxLzQins1KQKZpiMsEj6hsqcExVmC9OnsEzowzgMJGmhIYL9ftEjmOlpnFkOmOsx+q3Nxf/8vxMDy/DnIk001SQ5aJhxqFO4Px/OGCSEs2nhmAimbkVkjGWmGiTUsmE8PUp/J90qrZTs9FtvdK8WsVRBCfgFJwDBzRAE9yAFmgDAhLwAJ7As6WtR+vFel22FqzVzDH4AevtE8cIkO4=</latexit>
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TEEC =
X

a,b

Z
d�pp!a+b+X

2ET,aET,b

|
P

i ET,i|2
�(cos�ab � cos�)

<latexit sha1_base64="QXLQ7aEYOnISciTVtiqYDOdbhmA="></latexit><latexit sha1_base64="QXLQ7aEYOnISciTVtiqYDOdbhmA="></latexit><latexit sha1_base64="QXLQ7aEYOnISciTVtiqYDOdbhmA="></latexit><latexit sha1_base64="QXLQ7aEYOnISciTVtiqYDOdbhmA="></latexit>

Kinematics
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cos�ab ! �1
<latexit sha1_base64="xtRbvsXynlQSLlIIuf5ZfNdwadI=">AAAB/HicdVDLSsNAFJ34rPUV7dLNYBHcWCapfbgrunFZwT6gCWEynbZDJw9mJkII9VfcuFDErR/izr9x0lZQ0QMXDufcy733+DFnUiH0Yaysrq1vbBa2its7u3v75sFhV0aJILRDIh6Jvo8l5SykHcUUp/1YUBz4nPb86VXu9+6okCwKb1UaUzfA45CNGMFKS55ZckgknXjCvAz7M0dF8MzyzDKqNGs2sm2IKugC1atWTmr1RrUKrQqaowyWaHvmuzOMSBLQUBGOpRxYKFZuhoVihNNZ0UkkjTGZ4jEdaBrigEo3mx8/gydaGcJRJHSFCs7V7xMZDqRMA193BlhN5G8vF//yBokaNd2MhXGiaEgWi0YJh/rHPAk4ZIISxVNNMBFM3wrJBAtMlM6rqEP4+hT+T7p2xdL85rzculzGUQBH4BicAgs0QAtcgzboAAJS8ACewLNxbzwaL8bronXFWM6UwA8Yb5+c45S8</latexit><latexit sha1_base64="xtRbvsXynlQSLlIIuf5ZfNdwadI=">AAAB/HicdVDLSsNAFJ34rPUV7dLNYBHcWCapfbgrunFZwT6gCWEynbZDJw9mJkII9VfcuFDErR/izr9x0lZQ0QMXDufcy733+DFnUiH0Yaysrq1vbBa2its7u3v75sFhV0aJILRDIh6Jvo8l5SykHcUUp/1YUBz4nPb86VXu9+6okCwKb1UaUzfA45CNGMFKS55ZckgknXjCvAz7M0dF8MzyzDKqNGs2sm2IKugC1atWTmr1RrUKrQqaowyWaHvmuzOMSBLQUBGOpRxYKFZuhoVihNNZ0UkkjTGZ4jEdaBrigEo3mx8/gydaGcJRJHSFCs7V7xMZDqRMA193BlhN5G8vF//yBokaNd2MhXGiaEgWi0YJh/rHPAk4ZIISxVNNMBFM3wrJBAtMlM6rqEP4+hT+T7p2xdL85rzculzGUQBH4BicAgs0QAtcgzboAAJS8ACewLNxbzwaL8bronXFWM6UwA8Yb5+c45S8</latexit><latexit sha1_base64="xtRbvsXynlQSLlIIuf5ZfNdwadI=">AAAB/HicdVDLSsNAFJ34rPUV7dLNYBHcWCapfbgrunFZwT6gCWEynbZDJw9mJkII9VfcuFDErR/izr9x0lZQ0QMXDufcy733+DFnUiH0Yaysrq1vbBa2its7u3v75sFhV0aJILRDIh6Jvo8l5SykHcUUp/1YUBz4nPb86VXu9+6okCwKb1UaUzfA45CNGMFKS55ZckgknXjCvAz7M0dF8MzyzDKqNGs2sm2IKugC1atWTmr1RrUKrQqaowyWaHvmuzOMSBLQUBGOpRxYKFZuhoVihNNZ0UkkjTGZ4jEdaBrigEo3mx8/gydaGcJRJHSFCs7V7xMZDqRMA193BlhN5G8vF//yBokaNd2MhXGiaEgWi0YJh/rHPAk4ZIISxVNNMBFM3wrJBAtMlM6rqEP4+hT+T7p2xdL85rzculzGUQBH4BicAgs0QAtcgzboAAJS8ACewLNxbzwaL8bronXFWM6UwA8Yb5+c45S8</latexit><latexit sha1_base64="xtRbvsXynlQSLlIIuf5ZfNdwadI=">AAAB/HicdVDLSsNAFJ34rPUV7dLNYBHcWCapfbgrunFZwT6gCWEynbZDJw9mJkII9VfcuFDErR/izr9x0lZQ0QMXDufcy733+DFnUiH0Yaysrq1vbBa2its7u3v75sFhV0aJILRDIh6Jvo8l5SykHcUUp/1YUBz4nPb86VXu9+6okCwKb1UaUzfA45CNGMFKS55ZckgknXjCvAz7M0dF8MzyzDKqNGs2sm2IKugC1atWTmr1RrUKrQqaowyWaHvmuzOMSBLQUBGOpRxYKFZuhoVihNNZ0UkkjTGZ4jEdaBrigEo3mx8/gydaGcJRJHSFCs7V7xMZDqRMA193BlhN5G8vF//yBokaNd2MhXGiaEgWi0YJh/rHPAk4ZIISxVNNMBFM3wrJBAtMlM6rqEP4+hT+T7p2xdL85rzculzGUQBH4BicAgs0QAtcgzboAAJS8ACewLNxbzwaL8bronXFWM6UwA8Yb5+c45S8</latexit>

Collinear and soft singularity 

fixed order QCD

smaller corrections from the non-perturbative effects  
compared to other event shape observables 

cos�ab ! 0
<latexit sha1_base64="RJ0TGKlFtdn6VHx8pqo3IkZRlL8=">AAAB+3icdVDLSsNAFJ34rPUV69LNYBFchUmstd0V3bisYB/QhDCZTtqhkwczE7GE/IobF4q49Ufc+TdOH4KKHrhwOOde7r0nSDmTCqEPY2V1bX1js7RV3t7Z3ds3DypdmWSC0A5JeCL6AZaUs5h2FFOc9lNBcRRw2gsmVzO/d0eFZEl8q6Yp9SI8ilnICFZa8s2KSxLppmPm5zgoXJVA5JtVZKF646xWh8iqOXXbQZo0z5vIcaBtoTmqYIm2b767w4RkEY0V4VjKgY1S5eVYKEY4LcpuJmmKyQSP6EDTGEdUevn89gKeaGUIw0ToihWcq98nchxJOY0C3RlhNZa/vZn4lzfIVNjwchanmaIxWSwKMw71i7Mg4JAJShSfaoKJYPpWSMZYYKJ0XGUdwten8H/SdSxb85tatXW5jKMEjsAxOAU2uAAtcA3aoAMIuAcP4Ak8G4XxaLwYr4vWFWM5cwh+wHj7BDV7lIs=</latexit><latexit sha1_base64="RJ0TGKlFtdn6VHx8pqo3IkZRlL8=">AAAB+3icdVDLSsNAFJ34rPUV69LNYBFchUmstd0V3bisYB/QhDCZTtqhkwczE7GE/IobF4q49Ufc+TdOH4KKHrhwOOde7r0nSDmTCqEPY2V1bX1js7RV3t7Z3ds3DypdmWSC0A5JeCL6AZaUs5h2FFOc9lNBcRRw2gsmVzO/d0eFZEl8q6Yp9SI8ilnICFZa8s2KSxLppmPm5zgoXJVA5JtVZKF646xWh8iqOXXbQZo0z5vIcaBtoTmqYIm2b767w4RkEY0V4VjKgY1S5eVYKEY4LcpuJmmKyQSP6EDTGEdUevn89gKeaGUIw0ToihWcq98nchxJOY0C3RlhNZa/vZn4lzfIVNjwchanmaIxWSwKMw71i7Mg4JAJShSfaoKJYPpWSMZYYKJ0XGUdwten8H/SdSxb85tatXW5jKMEjsAxOAU2uAAtcA3aoAMIuAcP4Ak8G4XxaLwYr4vWFWM5cwh+wHj7BDV7lIs=</latexit><latexit sha1_base64="RJ0TGKlFtdn6VHx8pqo3IkZRlL8=">AAAB+3icdVDLSsNAFJ34rPUV69LNYBFchUmstd0V3bisYB/QhDCZTtqhkwczE7GE/IobF4q49Ufc+TdOH4KKHrhwOOde7r0nSDmTCqEPY2V1bX1js7RV3t7Z3ds3DypdmWSC0A5JeCL6AZaUs5h2FFOc9lNBcRRw2gsmVzO/d0eFZEl8q6Yp9SI8ilnICFZa8s2KSxLppmPm5zgoXJVA5JtVZKF646xWh8iqOXXbQZo0z5vIcaBtoTmqYIm2b767w4RkEY0V4VjKgY1S5eVYKEY4LcpuJmmKyQSP6EDTGEdUevn89gKeaGUIw0ToihWcq98nchxJOY0C3RlhNZa/vZn4lzfIVNjwchanmaIxWSwKMw71i7Mg4JAJShSfaoKJYPpWSMZYYKJ0XGUdwten8H/SdSxb85tatXW5jKMEjsAxOAU2uAAtcA3aoAMIuAcP4Ak8G4XxaLwYr4vWFWM5cwh+wHj7BDV7lIs=</latexit><latexit sha1_base64="RJ0TGKlFtdn6VHx8pqo3IkZRlL8=">AAAB+3icdVDLSsNAFJ34rPUV69LNYBFchUmstd0V3bisYB/QhDCZTtqhkwczE7GE/IobF4q49Ufc+TdOH4KKHrhwOOde7r0nSDmTCqEPY2V1bX1js7RV3t7Z3ds3DypdmWSC0A5JeCL6AZaUs5h2FFOc9lNBcRRw2gsmVzO/d0eFZEl8q6Yp9SI8ilnICFZa8s2KSxLppmPm5zgoXJVA5JtVZKF646xWh8iqOXXbQZo0z5vIcaBtoTmqYIm2b767w4RkEY0V4VjKgY1S5eVYKEY4LcpuJmmKyQSP6EDTGEdUevn89gKeaGUIw0ToihWcq98nchxJOY0C3RlhNZa/vZn4lzfIVNjwchanmaIxWSwKMw71i7Mg4JAJShSfaoKJYPpWSMZYYKJ0XGUdwten8H/SdSxb85tatXW5jKMEjsAxOAU2uAAtcA3aoAMIuAcP4Ak8G4XxaLwYr4vWFWM5cwh+wHj7BDV7lIs=</latexit>

Collinear singularity 

an extension of the jet calculus: 
Konishi  et al 1979 
See Huaxing’s talk

� ⇠ ⇡
<latexit sha1_base64="av6mqDpzkzURA8yAd/Fwd8uRI3Y=">AAAB9HicdVDLSgMxFM34rPVVdekmWARXQ2asbd0V3bisYB/QGUomzbShyUxMMoVS+h1uXCji1o9x59+YPgQVPXDhcM693HtPJDnTBqEPZ2V1bX1jM7eV397Z3dsvHBw2dZopQhsk5alqR1hTzhLaMMxw2paKYhFx2oqG1zO/NaJKszS5M2NJQ4H7CYsZwcZKYSAHDAaaCRhI1i0UkVsu+eVKCSLX8y68S98SVPF9VIWei+YogiXq3cJ70EtJJmhiCMdadzwkTTjByjDC6TQfZJpKTIa4TzuWJlhQHU7mR0/hqVV6ME6VrcTAufp9YoKF1mMR2U6BzUD/9mbiX14nM3E1nLBEZoYmZLEozjg0KZwlAHtMUWL42BJMFLO3QjLAChNjc8rbEL4+hf+Tpu965y66LRVrV8s4cuAYnIAz4IEKqIEbUAcNQMA9eABP4NkZOY/Oi/O6aF1xljNH4Aect0+PtJH4</latexit>

� ⇠ 0
<latexit sha1_base64="WY/OnThs8FgfYY10FUEeut1QNp0=">AAAB8nicdVDLSsNAFJ3UV62vqks3g0VwFSZtY82u6MZlBfuAJJTJdNoOnUzCzEQooZ/hxoUibv0ad/6N04egogcuHM65l3vviVLOlEbowyqsrW9sbhW3Szu7e/sH5cOjjkoySWibJDyRvQgrypmgbc00p71UUhxHnHajyfXc795TqVgi7vQ0pWGMR4INGcHaSH6QjhkMFIsh6pcryK66Xq2KILIbrovqniGe4144HnRstEAFrNDql9+DQUKymApNOFbKd1CqwxxLzQins1KQKZpiMsEj6hsqcExVmC9OnsEzowzgMJGmhIYL9ftEjmOlpnFkOmOsx+q3Nxf/8vxMDy/DnIk001SQ5aJhxqFO4Px/OGCSEs2nhmAimbkVkjGWmGiTUsmE8PUp/J90qrZTs9FtvdK8WsVRBCfgFJwDBzRAE9yAFmgDAhLwAJ7As6WtR+vFel22FqzVzDH4AevtE8cIkO4=</latexit>

The purpose of our work is using SCET to improve the 
predictions in the back-to-back  limits
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Back-to-back limit

n3 = (1, sin ✓, 0, cos ✓), n4 = (1,� sin ✓, 0,� cos ✓)
<latexit sha1_base64="eWcLbBps2OWNQOTe/OCINoTrN6c=">AAACK3icbVDLSgMxFM34rPU16tJNsAgV2jKjBd0IpW5cVrAP6JQhk6ZtaCYzJHeEUvo/bvwVF7rwgVv/w/Sx6MMDgZNzziW5J4gF1+A4X9ba+sbm1nZqJ727t39waB8d13SUKMqqNBKRagREM8ElqwIHwRqxYiQMBKsH/buxX39iSvNIPsIgZq2QdCXvcErASL5dlv7VbdbNeZpLD3oMSM7JeTTS08tFDku/OA7kFxL5uYhvZ5yCMwFeJe6MZNAMFd9+89oRTUImgQqiddN1YmgNiQJOBRulvUSzmNA+6bKmoZKETLeGk11H+NwobdyJlDkS8ESdnxiSUOtBGJhkSKCnl72x+J/XTKBz0xpyGSfAJJ0+1EkEhgiPi8NtrhgFMTCEUMXNXzHtEUUomHrTpgR3eeVVUrssuIY/FDOl8qyOFDpFZyiLXHSNSugeVVAVUfSMXtEH+rRerHfr2/qZRtes2cwJWoD1+wcJB6Ui</latexit><latexit sha1_base64="eWcLbBps2OWNQOTe/OCINoTrN6c=">AAACK3icbVDLSgMxFM34rPU16tJNsAgV2jKjBd0IpW5cVrAP6JQhk6ZtaCYzJHeEUvo/bvwVF7rwgVv/w/Sx6MMDgZNzziW5J4gF1+A4X9ba+sbm1nZqJ727t39waB8d13SUKMqqNBKRagREM8ElqwIHwRqxYiQMBKsH/buxX39iSvNIPsIgZq2QdCXvcErASL5dlv7VbdbNeZpLD3oMSM7JeTTS08tFDku/OA7kFxL5uYhvZ5yCMwFeJe6MZNAMFd9+89oRTUImgQqiddN1YmgNiQJOBRulvUSzmNA+6bKmoZKETLeGk11H+NwobdyJlDkS8ESdnxiSUOtBGJhkSKCnl72x+J/XTKBz0xpyGSfAJJ0+1EkEhgiPi8NtrhgFMTCEUMXNXzHtEUUomHrTpgR3eeVVUrssuIY/FDOl8qyOFDpFZyiLXHSNSugeVVAVUfSMXtEH+rRerHfr2/qZRtes2cwJWoD1+wcJB6Ui</latexit><latexit sha1_base64="eWcLbBps2OWNQOTe/OCINoTrN6c=">AAACK3icbVDLSgMxFM34rPU16tJNsAgV2jKjBd0IpW5cVrAP6JQhk6ZtaCYzJHeEUvo/bvwVF7rwgVv/w/Sx6MMDgZNzziW5J4gF1+A4X9ba+sbm1nZqJ727t39waB8d13SUKMqqNBKRagREM8ElqwIHwRqxYiQMBKsH/buxX39iSvNIPsIgZq2QdCXvcErASL5dlv7VbdbNeZpLD3oMSM7JeTTS08tFDku/OA7kFxL5uYhvZ5yCMwFeJe6MZNAMFd9+89oRTUImgQqiddN1YmgNiQJOBRulvUSzmNA+6bKmoZKETLeGk11H+NwobdyJlDkS8ESdnxiSUOtBGJhkSKCnl72x+J/XTKBz0xpyGSfAJJ0+1EkEhgiPi8NtrhgFMTCEUMXNXzHtEUUomHrTpgR3eeVVUrssuIY/FDOl8qyOFDpFZyiLXHSNSugeVVAVUfSMXtEH+rRerHfr2/qZRtes2cwJWoD1+wcJB6Ui</latexit><latexit sha1_base64="eWcLbBps2OWNQOTe/OCINoTrN6c=">AAACK3icbVDLSgMxFM34rPU16tJNsAgV2jKjBd0IpW5cVrAP6JQhk6ZtaCYzJHeEUvo/bvwVF7rwgVv/w/Sx6MMDgZNzziW5J4gF1+A4X9ba+sbm1nZqJ727t39waB8d13SUKMqqNBKRagREM8ElqwIHwRqxYiQMBKsH/buxX39iSvNIPsIgZq2QdCXvcErASL5dlv7VbdbNeZpLD3oMSM7JeTTS08tFDku/OA7kFxL5uYhvZ5yCMwFeJe6MZNAMFd9+89oRTUImgQqiddN1YmgNiQJOBRulvUSzmNA+6bKmoZKETLeGk11H+NwobdyJlDkS8ESdnxiSUOtBGJhkSKCnl72x+J/XTKBz0xpyGSfAJJ0+1EkEhgiPi8NtrhgFMTCEUMXNXzHtEUUomHrTpgR3eeVVUrssuIY/FDOl8qyOFDpFZyiLXHSNSugeVVAVUfSMXtEH+rRerHfr2/qZRtes2cwJWoD1+wcJB6Ui</latexit>

n1 = (1, 0, 0, 1), n2 = (1, 0, 0,�1)
<latexit sha1_base64="7F+Bs27TNKXM/a0QkpgHtAk78tg=">AAACBnicbVDLSgMxFM3UV62vUZciBIvQQpVJEXQjFN24rGAf0A5DJs20oZnMkGSEMnTlxl9x40IRt36DO//GtB1BW08InJxzLzf3+DFnSjvOl5VbWl5ZXcuvFzY2t7Z37N29pooSSWiDRDySbR8rypmgDc00p+1YUhz6nLb84fXEb91TqVgk7vQopm6I+4IFjGBtJM8+FB66LKGKYw4qV6Dwqj/PE1T27KJz6kwBFwnKSBFkqHv2Z7cXkSSkQhOOleogJ9ZuiqVmhNNxoZsoGmMyxH3aMVTgkCo3na4xhsdG6cEgkuYKDafq744Uh0qNQt9UhlgP1Lw3Ef/zOokOLtyUiTjRVJDZoCDhUEdwkgnsMUmJ5iNDMJHM/BWSAZaYaJNcwYSA5ldeJM3qKTL89qxYu8riyIMDcARKAIFzUAM3oA4agIAH8ARewKv1aD1bb9b7rDRnZT374A+sj29XiZPr</latexit><latexit sha1_base64="7F+Bs27TNKXM/a0QkpgHtAk78tg=">AAACBnicbVDLSgMxFM3UV62vUZciBIvQQpVJEXQjFN24rGAf0A5DJs20oZnMkGSEMnTlxl9x40IRt36DO//GtB1BW08InJxzLzf3+DFnSjvOl5VbWl5ZXcuvFzY2t7Z37N29pooSSWiDRDySbR8rypmgDc00p+1YUhz6nLb84fXEb91TqVgk7vQopm6I+4IFjGBtJM8+FB66LKGKYw4qV6Dwqj/PE1T27KJz6kwBFwnKSBFkqHv2Z7cXkSSkQhOOleogJ9ZuiqVmhNNxoZsoGmMyxH3aMVTgkCo3na4xhsdG6cEgkuYKDafq744Uh0qNQt9UhlgP1Lw3Ef/zOokOLtyUiTjRVJDZoCDhUEdwkgnsMUmJ5iNDMJHM/BWSAZaYaJNcwYSA5ldeJM3qKTL89qxYu8riyIMDcARKAIFzUAM3oA4agIAH8ARewKv1aD1bb9b7rDRnZT374A+sj29XiZPr</latexit><latexit sha1_base64="7F+Bs27TNKXM/a0QkpgHtAk78tg=">AAACBnicbVDLSgMxFM3UV62vUZciBIvQQpVJEXQjFN24rGAf0A5DJs20oZnMkGSEMnTlxl9x40IRt36DO//GtB1BW08InJxzLzf3+DFnSjvOl5VbWl5ZXcuvFzY2t7Z37N29pooSSWiDRDySbR8rypmgDc00p+1YUhz6nLb84fXEb91TqVgk7vQopm6I+4IFjGBtJM8+FB66LKGKYw4qV6Dwqj/PE1T27KJz6kwBFwnKSBFkqHv2Z7cXkSSkQhOOleogJ9ZuiqVmhNNxoZsoGmMyxH3aMVTgkCo3na4xhsdG6cEgkuYKDafq744Uh0qNQt9UhlgP1Lw3Ef/zOokOLtyUiTjRVJDZoCDhUEdwkgnsMUmJ5iNDMJHM/BWSAZaYaJNcwYSA5ldeJM3qKTL89qxYu8riyIMDcARKAIFzUAM3oA4agIAH8ARewKv1aD1bb9b7rDRnZT374A+sj29XiZPr</latexit><latexit sha1_base64="7F+Bs27TNKXM/a0QkpgHtAk78tg=">AAACBnicbVDLSgMxFM3UV62vUZciBIvQQpVJEXQjFN24rGAf0A5DJs20oZnMkGSEMnTlxl9x40IRt36DO//GtB1BW08InJxzLzf3+DFnSjvOl5VbWl5ZXcuvFzY2t7Z37N29pooSSWiDRDySbR8rypmgDc00p+1YUhz6nLb84fXEb91TqVgk7vQopm6I+4IFjGBtJM8+FB66LKGKYw4qV6Dwqj/PE1T27KJz6kwBFwnKSBFkqHv2Z7cXkSSkQhOOleogJ9ZuiqVmhNNxoZsoGmMyxH3aMVTgkCo3na4xhsdG6cEgkuYKDafq744Uh0qNQt9UhlgP1Lw3Ef/zOokOLtyUiTjRVJDZoCDhUEdwkgnsMUmJ5iNDMJHM/BWSAZaYaJNcwYSA5ldeJM3qKTL89qxYu8riyIMDcARKAIFzUAM3oA4agIAH8ARewKv1aD1bb9b7rDRnZT374A+sj29XiZPr</latexit>

Select dijet events

Define scattering plane: x-z 

h1 + h2 ! J1 + J2 + x
<latexit sha1_base64="eONUEoo3AuNgERX5r875BLrhUPQ=">AAACBHicbVDLSsNAFL2pr1pfUZfdDBZBKJSkCLosupGuKtgHtCFMppN26OTBzEQsoQs3/oobF4q49SPc+TdO0yy09cDAuefcy517vJgzqSzr2yisrW9sbhW3Szu7e/sH5uFRR0aJILRNIh6Jnocl5SykbcUUp71YUBx4nHa9yfXc795TIVkU3qlpTJ0Aj0LmM4KVllyzPHZtVEVjt44GKkLNrGrqqooeXLNi1awMaJXYOalAjpZrfg2GEUkCGirCsZR924qVk2KhGOF0VhokksaYTPCI9jUNcUClk2ZHzNCpVobIj4R+oUKZ+nsixYGU08DTnQFWY7nszcX/vH6i/EsnZWGcKBqSxSI/4UifO08EDZmgRPGpJpgIpv+KyBgLTJTOraRDsJdPXiWdes3W/Pa80rjK4yhCGU7gDGy4gAbcQAvaQOARnuEV3own48V4Nz4WrQUjnzmGPzA+fwAxQ5SX</latexit><latexit sha1_base64="eONUEoo3AuNgERX5r875BLrhUPQ=">AAACBHicbVDLSsNAFL2pr1pfUZfdDBZBKJSkCLosupGuKtgHtCFMppN26OTBzEQsoQs3/oobF4q49SPc+TdO0yy09cDAuefcy517vJgzqSzr2yisrW9sbhW3Szu7e/sH5uFRR0aJILRNIh6Jnocl5SykbcUUp71YUBx4nHa9yfXc795TIVkU3qlpTJ0Aj0LmM4KVllyzPHZtVEVjt44GKkLNrGrqqooeXLNi1awMaJXYOalAjpZrfg2GEUkCGirCsZR924qVk2KhGOF0VhokksaYTPCI9jUNcUClk2ZHzNCpVobIj4R+oUKZ+nsixYGU08DTnQFWY7nszcX/vH6i/EsnZWGcKBqSxSI/4UifO08EDZmgRPGpJpgIpv+KyBgLTJTOraRDsJdPXiWdes3W/Pa80rjK4yhCGU7gDGy4gAbcQAvaQOARnuEV3own48V4Nz4WrQUjnzmGPzA+fwAxQ5SX</latexit><latexit sha1_base64="eONUEoo3AuNgERX5r875BLrhUPQ=">AAACBHicbVDLSsNAFL2pr1pfUZfdDBZBKJSkCLosupGuKtgHtCFMppN26OTBzEQsoQs3/oobF4q49SPc+TdO0yy09cDAuefcy517vJgzqSzr2yisrW9sbhW3Szu7e/sH5uFRR0aJILRNIh6Jnocl5SykbcUUp71YUBx4nHa9yfXc795TIVkU3qlpTJ0Aj0LmM4KVllyzPHZtVEVjt44GKkLNrGrqqooeXLNi1awMaJXYOalAjpZrfg2GEUkCGirCsZR924qVk2KhGOF0VhokksaYTPCI9jUNcUClk2ZHzNCpVobIj4R+oUKZ+nsixYGU08DTnQFWY7nszcX/vH6i/EsnZWGcKBqSxSI/4UifO08EDZmgRPGpJpgIpv+KyBgLTJTOraRDsJdPXiWdes3W/Pa80rjK4yhCGU7gDGy4gAbcQAvaQOARnuEV3own48V4Nz4WrQUjnzmGPzA+fwAxQ5SX</latexit><latexit sha1_base64="ck8pdC+ekZH4nUmSP+ZG7r8lEyk=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odOn4MoA7ncAFXEMIN3MEDdKALAhJ4hXdv4r15H6uuat66tDP4I+/zBzjGijg=</latexit><latexit sha1_base64="E7LMTcFDtbu/gabZpdlIempi43A=">AAAB+XicbVBPS8MwHP11/ptzavW6S3AIwmC0u+hR8CI7TXB/YCslzdI1LE1Lkoqj7ODFr+LFgyJ+EW9+G7NuB918EHi/9/IjeS9IOVPacb6t0tb2zu5eeb9yUD08OrZPqj2VZJLQLkl4IgcBVpQzQbuaaU4HqaQ4DjjtB9Obhd9/oFKxRNzrWUq9GE8ECxnB2ki+XYt8FzVQ5LfQSCeoXUxtMzXQo2/XnaZTAG0Sd0XqsELHt79G44RkMRWacKzU0HVS7eVYakY4nVdGmaIpJlM8oUNDBY6p8vIixBydG2WMwkSaIzQq1N8bOY6VmsWBuRljHal1byH+5w0zHV55ORNppqkgy4fCjCMTd9EIGjNJieYzQzCRzPwVkQhLTLTprWJKcNcjb5Jeq+kafudAGWpwBhfgwiVcwy10oAsEnuAF3uDderZerY9lXSVr1dsp/IH1+QPN7ZMo</latexit><latexit sha1_base64="E7LMTcFDtbu/gabZpdlIempi43A=">AAAB+XicbVBPS8MwHP11/ptzavW6S3AIwmC0u+hR8CI7TXB/YCslzdI1LE1Lkoqj7ODFr+LFgyJ+EW9+G7NuB918EHi/9/IjeS9IOVPacb6t0tb2zu5eeb9yUD08OrZPqj2VZJLQLkl4IgcBVpQzQbuaaU4HqaQ4DjjtB9Obhd9/oFKxRNzrWUq9GE8ECxnB2ki+XYt8FzVQ5LfQSCeoXUxtMzXQo2/XnaZTAG0Sd0XqsELHt79G44RkMRWacKzU0HVS7eVYakY4nVdGmaIpJlM8oUNDBY6p8vIixBydG2WMwkSaIzQq1N8bOY6VmsWBuRljHal1byH+5w0zHV55ORNppqkgy4fCjCMTd9EIGjNJieYzQzCRzPwVkQhLTLTprWJKcNcjb5Jeq+kafudAGWpwBhfgwiVcwy10oAsEnuAF3uDderZerY9lXSVr1dsp/IH1+QPN7ZMo</latexit><latexit sha1_base64="Zv5LhXSm8/oD/4UwETFo4HEBhXM=">AAACBHicbVDLSsNAFL3xWesr6rKbwSIIhZJ0o8uiG+mqgn1AG8JkOmmGTh7MTMQSunDjr7hxoYhbP8Kdf+M0zUJbDwyce8693LnHSziTyrK+jbX1jc2t7dJOeXdv/+DQPDruyjgVhHZIzGPR97CknEW0o5jitJ8IikOP0543uZ77vXsqJIujOzVNqBPiccR8RrDSkmtWAtdGNRS4DTRUMWrlVUtXNfTgmlWrbuVAq8QuSBUKtF3zaziKSRrSSBGOpRzYVqKcDAvFCKez8jCVNMFkgsd0oGmEQyqdLD9ihs60MkJ+LPSLFMrV3xMZDqWchp7uDLEK5LI3F//zBqnyL52MRUmqaEQWi/yUI33uPBE0YoISxaeaYCKY/isiARaYKJ1bWYdgL5+8SrqNuq35rVVtXhVxlKACp3AONlxAE26gDR0g8AjP8ApvxpPxYrwbH4vWNaOYOYE/MD5/ADADlJM=</latexit><latexit sha1_base64="eONUEoo3AuNgERX5r875BLrhUPQ=">AAACBHicbVDLSsNAFL2pr1pfUZfdDBZBKJSkCLosupGuKtgHtCFMppN26OTBzEQsoQs3/oobF4q49SPc+TdO0yy09cDAuefcy517vJgzqSzr2yisrW9sbhW3Szu7e/sH5uFRR0aJILRNIh6Jnocl5SykbcUUp71YUBx4nHa9yfXc795TIVkU3qlpTJ0Aj0LmM4KVllyzPHZtVEVjt44GKkLNrGrqqooeXLNi1awMaJXYOalAjpZrfg2GEUkCGirCsZR924qVk2KhGOF0VhokksaYTPCI9jUNcUClk2ZHzNCpVobIj4R+oUKZ+nsixYGU08DTnQFWY7nszcX/vH6i/EsnZWGcKBqSxSI/4UifO08EDZmgRPGpJpgIpv+KyBgLTJTOraRDsJdPXiWdes3W/Pa80rjK4yhCGU7gDGy4gAbcQAvaQOARnuEV3own48V4Nz4WrQUjnzmGPzA+fwAxQ5SX</latexit><latexit sha1_base64="eONUEoo3AuNgERX5r875BLrhUPQ=">AAACBHicbVDLSsNAFL2pr1pfUZfdDBZBKJSkCLosupGuKtgHtCFMppN26OTBzEQsoQs3/oobF4q49SPc+TdO0yy09cDAuefcy517vJgzqSzr2yisrW9sbhW3Szu7e/sH5uFRR0aJILRNIh6Jnocl5SykbcUUp71YUBx4nHa9yfXc795TIVkU3qlpTJ0Aj0LmM4KVllyzPHZtVEVjt44GKkLNrGrqqooeXLNi1awMaJXYOalAjpZrfg2GEUkCGirCsZR924qVk2KhGOF0VhokksaYTPCI9jUNcUClk2ZHzNCpVobIj4R+oUKZ+nsixYGU08DTnQFWY7nszcX/vH6i/EsnZWGcKBqSxSI/4UifO08EDZmgRPGpJpgIpv+KyBgLTJTOraRDsJdPXiWdes3W/Pa80rjK4yhCGU7gDGy4gAbcQAvaQOARnuEV3own48V4Nz4WrQUjnzmGPzA+fwAxQ5SX</latexit><latexit sha1_base64="eONUEoo3AuNgERX5r875BLrhUPQ=">AAACBHicbVDLSsNAFL2pr1pfUZfdDBZBKJSkCLosupGuKtgHtCFMppN26OTBzEQsoQs3/oobF4q49SPc+TdO0yy09cDAuefcy517vJgzqSzr2yisrW9sbhW3Szu7e/sH5uFRR0aJILRNIh6Jnocl5SykbcUUp71YUBx4nHa9yfXc795TIVkU3qlpTJ0Aj0LmM4KVllyzPHZtVEVjt44GKkLNrGrqqooeXLNi1awMaJXYOalAjpZrfg2GEUkCGirCsZR924qVk2KhGOF0VhokksaYTPCI9jUNcUClk2ZHzNCpVobIj4R+oUKZ+nsixYGU08DTnQFWY7nszcX/vH6i/EsnZWGcKBqSxSI/4UifO08EDZmgRPGpJpgIpv+KyBgLTJTOraRDsJdPXiWdes3W/Pa80rjK4yhCGU7gDGy4gAbcQAvaQOARnuEV3own48V4Nz4WrQUjnzmGPzA+fwAxQ5SX</latexit><latexit sha1_base64="eONUEoo3AuNgERX5r875BLrhUPQ=">AAACBHicbVDLSsNAFL2pr1pfUZfdDBZBKJSkCLosupGuKtgHtCFMppN26OTBzEQsoQs3/oobF4q49SPc+TdO0yy09cDAuefcy517vJgzqSzr2yisrW9sbhW3Szu7e/sH5uFRR0aJILRNIh6Jnocl5SykbcUUp71YUBx4nHa9yfXc795TIVkU3qlpTJ0Aj0LmM4KVllyzPHZtVEVjt44GKkLNrGrqqooeXLNi1awMaJXYOalAjpZrfg2GEUkCGirCsZR924qVk2KhGOF0VhokksaYTPCI9jUNcUClk2ZHzNCpVobIj4R+oUKZ+nsixYGU08DTnQFWY7nszcX/vH6i/EsnZWGcKBqSxSI/4UifO08EDZmgRPGpJpgIpv+KyBgLTJTOraRDsJdPXiWdes3W/Pa80rjK4yhCGU7gDGy4gAbcQAvaQOARnuEV3own48V4Nz4WrQUjnzmGPzA+fwAxQ5SX</latexit><latexit sha1_base64="eONUEoo3AuNgERX5r875BLrhUPQ=">AAACBHicbVDLSsNAFL2pr1pfUZfdDBZBKJSkCLosupGuKtgHtCFMppN26OTBzEQsoQs3/oobF4q49SPc+TdO0yy09cDAuefcy517vJgzqSzr2yisrW9sbhW3Szu7e/sH5uFRR0aJILRNIh6Jnocl5SykbcUUp71YUBx4nHa9yfXc795TIVkU3qlpTJ0Aj0LmM4KVllyzPHZtVEVjt44GKkLNrGrqqooeXLNi1awMaJXYOalAjpZrfg2GEUkCGirCsZR924qVk2KhGOF0VhokksaYTPCI9jUNcUClk2ZHzNCpVobIj4R+oUKZ+nsixYGU08DTnQFWY7nszcX/vH6i/EsnZWGcKBqSxSI/4UifO08EDZmgRPGpJpgIpv+KyBgLTJTOraRDsJdPXiWdes3W/Pa80rjK4yhCGU7gDGy4gAbcQAvaQOARnuEV3own48V4Nz4WrQUjnzmGPzA+fwAxQ5SX</latexit><latexit sha1_base64="ck8pdC+ekZH4nUmSP+ZG7r8lEyk=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odOn4MoA7ncAFXEMIN3MEDdKALAhJ4hXdv4r15H6uuat66tDP4I+/zBzjGijg=</latexit><latexit sha1_base64="E7LMTcFDtbu/gabZpdlIempi43A=">AAAB+XicbVBPS8MwHP11/ptzavW6S3AIwmC0u+hR8CI7TXB/YCslzdI1LE1Lkoqj7ODFr+LFgyJ+EW9+G7NuB918EHi/9/IjeS9IOVPacb6t0tb2zu5eeb9yUD08OrZPqj2VZJLQLkl4IgcBVpQzQbuaaU4HqaQ4DjjtB9Obhd9/oFKxRNzrWUq9GE8ECxnB2ki+XYt8FzVQ5LfQSCeoXUxtMzXQo2/XnaZTAG0Sd0XqsELHt79G44RkMRWacKzU0HVS7eVYakY4nVdGmaIpJlM8oUNDBY6p8vIixBydG2WMwkSaIzQq1N8bOY6VmsWBuRljHal1byH+5w0zHV55ORNppqkgy4fCjCMTd9EIGjNJieYzQzCRzPwVkQhLTLTprWJKcNcjb5Jeq+kafudAGWpwBhfgwiVcwy10oAsEnuAF3uDderZerY9lXSVr1dsp/IH1+QPN7ZMo</latexit><latexit sha1_base64="E7LMTcFDtbu/gabZpdlIempi43A=">AAAB+XicbVBPS8MwHP11/ptzavW6S3AIwmC0u+hR8CI7TXB/YCslzdI1LE1Lkoqj7ODFr+LFgyJ+EW9+G7NuB918EHi/9/IjeS9IOVPacb6t0tb2zu5eeb9yUD08OrZPqj2VZJLQLkl4IgcBVpQzQbuaaU4HqaQ4DjjtB9Obhd9/oFKxRNzrWUq9GE8ECxnB2ki+XYt8FzVQ5LfQSCeoXUxtMzXQo2/XnaZTAG0Sd0XqsELHt79G44RkMRWacKzU0HVS7eVYakY4nVdGmaIpJlM8oUNDBY6p8vIixBydG2WMwkSaIzQq1N8bOY6VmsWBuRljHal1byH+5w0zHV55ORNppqkgy4fCjCMTd9EIGjNJieYzQzCRzPwVkQhLTLTprWJKcNcjb5Jeq+kafudAGWpwBhfgwiVcwy10oAsEnuAF3uDderZerY9lXSVr1dsp/IH1+QPN7ZMo</latexit><latexit sha1_base64="Zv5LhXSm8/oD/4UwETFo4HEBhXM=">AAACBHicbVDLSsNAFL3xWesr6rKbwSIIhZJ0o8uiG+mqgn1AG8JkOmmGTh7MTMQSunDjr7hxoYhbP8Kdf+M0zUJbDwyce8693LnHSziTyrK+jbX1jc2t7dJOeXdv/+DQPDruyjgVhHZIzGPR97CknEW0o5jitJ8IikOP0543uZ77vXsqJIujOzVNqBPiccR8RrDSkmtWAtdGNRS4DTRUMWrlVUtXNfTgmlWrbuVAq8QuSBUKtF3zaziKSRrSSBGOpRzYVqKcDAvFCKez8jCVNMFkgsd0oGmEQyqdLD9ihs60MkJ+LPSLFMrV3xMZDqWchp7uDLEK5LI3F//zBqnyL52MRUmqaEQWi/yUI33uPBE0YoISxaeaYCKY/isiARaYKJ1bWYdgL5+8SrqNuq35rVVtXhVxlKACp3AONlxAE26gDR0g8AjP8ApvxpPxYrwbH4vWNaOYOYE/MD5/ADADlJM=</latexit><latexit sha1_base64="eONUEoo3AuNgERX5r875BLrhUPQ=">AAACBHicbVDLSsNAFL2pr1pfUZfdDBZBKJSkCLosupGuKtgHtCFMppN26OTBzEQsoQs3/oobF4q49SPc+TdO0yy09cDAuefcy517vJgzqSzr2yisrW9sbhW3Szu7e/sH5uFRR0aJILRNIh6Jnocl5SykbcUUp71YUBx4nHa9yfXc795TIVkU3qlpTJ0Aj0LmM4KVllyzPHZtVEVjt44GKkLNrGrqqooeXLNi1awMaJXYOalAjpZrfg2GEUkCGirCsZR924qVk2KhGOF0VhokksaYTPCI9jUNcUClk2ZHzNCpVobIj4R+oUKZ+nsixYGU08DTnQFWY7nszcX/vH6i/EsnZWGcKBqSxSI/4UifO08EDZmgRPGpJpgIpv+KyBgLTJTOraRDsJdPXiWdes3W/Pa80rjK4yhCGU7gDGy4gAbcQAvaQOARnuEV3own48V4Nz4WrQUjnzmGPzA+fwAxQ5SX</latexit><latexit sha1_base64="eONUEoo3AuNgERX5r875BLrhUPQ=">AAACBHicbVDLSsNAFL2pr1pfUZfdDBZBKJSkCLosupGuKtgHtCFMppN26OTBzEQsoQs3/oobF4q49SPc+TdO0yy09cDAuefcy517vJgzqSzr2yisrW9sbhW3Szu7e/sH5uFRR0aJILRNIh6Jnocl5SykbcUUp71YUBx4nHa9yfXc795TIVkU3qlpTJ0Aj0LmM4KVllyzPHZtVEVjt44GKkLNrGrqqooeXLNi1awMaJXYOalAjpZrfg2GEUkCGirCsZR924qVk2KhGOF0VhokksaYTPCI9jUNcUClk2ZHzNCpVobIj4R+oUKZ+nsixYGU08DTnQFWY7nszcX/vH6i/EsnZWGcKBqSxSI/4UifO08EDZmgRPGpJpgIpv+KyBgLTJTOraRDsJdPXiWdes3W/Pa80rjK4yhCGU7gDGy4gAbcQAvaQOARnuEV3own48V4Nz4WrQUjnzmGPzA+fwAxQ5SX</latexit><latexit sha1_base64="eONUEoo3AuNgERX5r875BLrhUPQ=">AAACBHicbVDLSsNAFL2pr1pfUZfdDBZBKJSkCLosupGuKtgHtCFMppN26OTBzEQsoQs3/oobF4q49SPc+TdO0yy09cDAuefcy517vJgzqSzr2yisrW9sbhW3Szu7e/sH5uFRR0aJILRNIh6Jnocl5SykbcUUp71YUBx4nHa9yfXc795TIVkU3qlpTJ0Aj0LmM4KVllyzPHZtVEVjt44GKkLNrGrqqooeXLNi1awMaJXYOalAjpZrfg2GEUkCGirCsZR924qVk2KhGOF0VhokksaYTPCI9jUNcUClk2ZHzNCpVobIj4R+oUKZ+nsixYGU08DTnQFWY7nszcX/vH6i/EsnZWGcKBqSxSI/4UifO08EDZmgRPGpJpgIpv+KyBgLTJTOraRDsJdPXiWdes3W/Pa80rjK4yhCGU7gDGy4gAbcQAvaQOARnuEV3own48V4Nz4WrQUjnzmGPzA+fwAxQ5SX</latexit><latexit sha1_base64="eONUEoo3AuNgERX5r875BLrhUPQ=">AAACBHicbVDLSsNAFL2pr1pfUZfdDBZBKJSkCLosupGuKtgHtCFMppN26OTBzEQsoQs3/oobF4q49SPc+TdO0yy09cDAuefcy517vJgzqSzr2yisrW9sbhW3Szu7e/sH5uFRR0aJILRNIh6Jnocl5SykbcUUp71YUBx4nHa9yfXc795TIVkU3qlpTJ0Aj0LmM4KVllyzPHZtVEVjt44GKkLNrGrqqooeXLNi1awMaJXYOalAjpZrfg2GEUkCGirCsZR924qVk2KhGOF0VhokksaYTPCI9jUNcUClk2ZHzNCpVobIj4R+oUKZ+nsixYGU08DTnQFWY7nszcX/vH6i/EsnZWGcKBqSxSI/4UifO08EDZmgRPGpJpgIpv+KyBgLTJTOraRDsJdPXiWdes3W/Pa80rjK4yhCGU7gDGy4gAbcQAvaQOARnuEV3own48V4Nz4WrQUjnzmGPzA+fwAxQ5SX</latexit><latexit sha1_base64="eONUEoo3AuNgERX5r875BLrhUPQ=">AAACBHicbVDLSsNAFL2pr1pfUZfdDBZBKJSkCLosupGuKtgHtCFMppN26OTBzEQsoQs3/oobF4q49SPc+TdO0yy09cDAuefcy517vJgzqSzr2yisrW9sbhW3Szu7e/sH5uFRR0aJILRNIh6Jnocl5SykbcUUp71YUBx4nHa9yfXc795TIVkU3qlpTJ0Aj0LmM4KVllyzPHZtVEVjt44GKkLNrGrqqooeXLNi1awMaJXYOalAjpZrfg2GEUkCGirCsZR924qVk2KhGOF0VhokksaYTPCI9jUNcUClk2ZHzNCpVobIj4R+oUKZ+nsixYGU08DTnQFWY7nszcX/vH6i/EsnZWGcKBqSxSI/4UifO08EDZmgRPGpJpgIpv+KyBgLTJTOraRDsJdPXiWdes3W/Pa80rjK4yhCGU7gDGy4gAbcQAvaQOARnuEV3own48V4Nz4WrQUjnzmGPzA+fwAxQ5SX</latexit><latexit sha1_base64="eONUEoo3AuNgERX5r875BLrhUPQ=">AAACBHicbVDLSsNAFL2pr1pfUZfdDBZBKJSkCLosupGuKtgHtCFMppN26OTBzEQsoQs3/oobF4q49SPc+TdO0yy09cDAuefcy517vJgzqSzr2yisrW9sbhW3Szu7e/sH5uFRR0aJILRNIh6Jnocl5SykbcUUp71YUBx4nHa9yfXc795TIVkU3qlpTJ0Aj0LmM4KVllyzPHZtVEVjt44GKkLNrGrqqooeXLNi1awMaJXYOalAjpZrfg2GEUkCGirCsZR924qVk2KhGOF0VhokksaYTPCI9jUNcUClk2ZHzNCpVobIj4R+oUKZ+nsixYGU08DTnQFWY7nszcX/vH6i/EsnZWGcKBqSxSI/4UifO08EDZmgRPGpJpgIpv+KyBgLTJTOraRDsJdPXiWdes3W/Pa80rjK4yhCGU7gDGy4gAbcQAvaQOARnuEV3own48V4Nz4WrQUjnzmGPzA+fwAxQ5SX</latexit>

The dijet limit is defined as ⌧ =
1 + cos(�)

2
! 0

<latexit sha1_base64="SkgQSTFquD3TsZpYg/RCQU64VNU="></latexit>



/18!6

Back-to-back limit

A

n3 = (1, sin ✓, 0, cos ✓), n4 = (1,� sin ✓, 0,� cos ✓)
<latexit sha1_base64="eWcLbBps2OWNQOTe/OCINoTrN6c=">AAACK3icbVDLSgMxFM34rPU16tJNsAgV2jKjBd0IpW5cVrAP6JQhk6ZtaCYzJHeEUvo/bvwVF7rwgVv/w/Sx6MMDgZNzziW5J4gF1+A4X9ba+sbm1nZqJ727t39waB8d13SUKMqqNBKRagREM8ElqwIHwRqxYiQMBKsH/buxX39iSvNIPsIgZq2QdCXvcErASL5dlv7VbdbNeZpLD3oMSM7JeTTS08tFDku/OA7kFxL5uYhvZ5yCMwFeJe6MZNAMFd9+89oRTUImgQqiddN1YmgNiQJOBRulvUSzmNA+6bKmoZKETLeGk11H+NwobdyJlDkS8ESdnxiSUOtBGJhkSKCnl72x+J/XTKBz0xpyGSfAJJ0+1EkEhgiPi8NtrhgFMTCEUMXNXzHtEUUomHrTpgR3eeVVUrssuIY/FDOl8qyOFDpFZyiLXHSNSugeVVAVUfSMXtEH+rRerHfr2/qZRtes2cwJWoD1+wcJB6Ui</latexit><latexit sha1_base64="eWcLbBps2OWNQOTe/OCINoTrN6c=">AAACK3icbVDLSgMxFM34rPU16tJNsAgV2jKjBd0IpW5cVrAP6JQhk6ZtaCYzJHeEUvo/bvwVF7rwgVv/w/Sx6MMDgZNzziW5J4gF1+A4X9ba+sbm1nZqJ727t39waB8d13SUKMqqNBKRagREM8ElqwIHwRqxYiQMBKsH/buxX39iSvNIPsIgZq2QdCXvcErASL5dlv7VbdbNeZpLD3oMSM7JeTTS08tFDku/OA7kFxL5uYhvZ5yCMwFeJe6MZNAMFd9+89oRTUImgQqiddN1YmgNiQJOBRulvUSzmNA+6bKmoZKETLeGk11H+NwobdyJlDkS8ESdnxiSUOtBGJhkSKCnl72x+J/XTKBz0xpyGSfAJJ0+1EkEhgiPi8NtrhgFMTCEUMXNXzHtEUUomHrTpgR3eeVVUrssuIY/FDOl8qyOFDpFZyiLXHSNSugeVVAVUfSMXtEH+rRerHfr2/qZRtes2cwJWoD1+wcJB6Ui</latexit><latexit sha1_base64="eWcLbBps2OWNQOTe/OCINoTrN6c=">AAACK3icbVDLSgMxFM34rPU16tJNsAgV2jKjBd0IpW5cVrAP6JQhk6ZtaCYzJHeEUvo/bvwVF7rwgVv/w/Sx6MMDgZNzziW5J4gF1+A4X9ba+sbm1nZqJ727t39waB8d13SUKMqqNBKRagREM8ElqwIHwRqxYiQMBKsH/buxX39iSvNIPsIgZq2QdCXvcErASL5dlv7VbdbNeZpLD3oMSM7JeTTS08tFDku/OA7kFxL5uYhvZ5yCMwFeJe6MZNAMFd9+89oRTUImgQqiddN1YmgNiQJOBRulvUSzmNA+6bKmoZKETLeGk11H+NwobdyJlDkS8ESdnxiSUOtBGJhkSKCnl72x+J/XTKBz0xpyGSfAJJ0+1EkEhgiPi8NtrhgFMTCEUMXNXzHtEUUomHrTpgR3eeVVUrssuIY/FDOl8qyOFDpFZyiLXHSNSugeVVAVUfSMXtEH+rRerHfr2/qZRtes2cwJWoD1+wcJB6Ui</latexit><latexit sha1_base64="eWcLbBps2OWNQOTe/OCINoTrN6c=">AAACK3icbVDLSgMxFM34rPU16tJNsAgV2jKjBd0IpW5cVrAP6JQhk6ZtaCYzJHeEUvo/bvwVF7rwgVv/w/Sx6MMDgZNzziW5J4gF1+A4X9ba+sbm1nZqJ727t39waB8d13SUKMqqNBKRagREM8ElqwIHwRqxYiQMBKsH/buxX39iSvNIPsIgZq2QdCXvcErASL5dlv7VbdbNeZpLD3oMSM7JeTTS08tFDku/OA7kFxL5uYhvZ5yCMwFeJe6MZNAMFd9+89oRTUImgQqiddN1YmgNiQJOBRulvUSzmNA+6bKmoZKETLeGk11H+NwobdyJlDkS8ESdnxiSUOtBGJhkSKCnl72x+J/XTKBz0xpyGSfAJJ0+1EkEhgiPi8NtrhgFMTCEUMXNXzHtEUUomHrTpgR3eeVVUrssuIY/FDOl8qyOFDpFZyiLXHSNSugeVVAVUfSMXtEH+rRerHfr2/qZRtes2cwJWoD1+wcJB6Ui</latexit>

n1 = (1, 0, 0, 1), n2 = (1, 0, 0,�1)
<latexit sha1_base64="7F+Bs27TNKXM/a0QkpgHtAk78tg=">AAACBnicbVDLSgMxFM3UV62vUZciBIvQQpVJEXQjFN24rGAf0A5DJs20oZnMkGSEMnTlxl9x40IRt36DO//GtB1BW08InJxzLzf3+DFnSjvOl5VbWl5ZXcuvFzY2t7Z37N29pooSSWiDRDySbR8rypmgDc00p+1YUhz6nLb84fXEb91TqVgk7vQopm6I+4IFjGBtJM8+FB66LKGKYw4qV6Dwqj/PE1T27KJz6kwBFwnKSBFkqHv2Z7cXkSSkQhOOleogJ9ZuiqVmhNNxoZsoGmMyxH3aMVTgkCo3na4xhsdG6cEgkuYKDafq744Uh0qNQt9UhlgP1Lw3Ef/zOokOLtyUiTjRVJDZoCDhUEdwkgnsMUmJ5iNDMJHM/BWSAZaYaJNcwYSA5ldeJM3qKTL89qxYu8riyIMDcARKAIFzUAM3oA4agIAH8ARewKv1aD1bb9b7rDRnZT374A+sj29XiZPr</latexit><latexit sha1_base64="7F+Bs27TNKXM/a0QkpgHtAk78tg=">AAACBnicbVDLSgMxFM3UV62vUZciBIvQQpVJEXQjFN24rGAf0A5DJs20oZnMkGSEMnTlxl9x40IRt36DO//GtB1BW08InJxzLzf3+DFnSjvOl5VbWl5ZXcuvFzY2t7Z37N29pooSSWiDRDySbR8rypmgDc00p+1YUhz6nLb84fXEb91TqVgk7vQopm6I+4IFjGBtJM8+FB66LKGKYw4qV6Dwqj/PE1T27KJz6kwBFwnKSBFkqHv2Z7cXkSSkQhOOleogJ9ZuiqVmhNNxoZsoGmMyxH3aMVTgkCo3na4xhsdG6cEgkuYKDafq744Uh0qNQt9UhlgP1Lw3Ef/zOokOLtyUiTjRVJDZoCDhUEdwkgnsMUmJ5iNDMJHM/BWSAZaYaJNcwYSA5ldeJM3qKTL89qxYu8riyIMDcARKAIFzUAM3oA4agIAH8ARewKv1aD1bb9b7rDRnZT374A+sj29XiZPr</latexit><latexit sha1_base64="7F+Bs27TNKXM/a0QkpgHtAk78tg=">AAACBnicbVDLSgMxFM3UV62vUZciBIvQQpVJEXQjFN24rGAf0A5DJs20oZnMkGSEMnTlxl9x40IRt36DO//GtB1BW08InJxzLzf3+DFnSjvOl5VbWl5ZXcuvFzY2t7Z37N29pooSSWiDRDySbR8rypmgDc00p+1YUhz6nLb84fXEb91TqVgk7vQopm6I+4IFjGBtJM8+FB66LKGKYw4qV6Dwqj/PE1T27KJz6kwBFwnKSBFkqHv2Z7cXkSSkQhOOleogJ9ZuiqVmhNNxoZsoGmMyxH3aMVTgkCo3na4xhsdG6cEgkuYKDafq744Uh0qNQt9UhlgP1Lw3Ef/zOokOLtyUiTjRVJDZoCDhUEdwkgnsMUmJ5iNDMJHM/BWSAZaYaJNcwYSA5ldeJM3qKTL89qxYu8riyIMDcARKAIFzUAM3oA4agIAH8ARewKv1aD1bb9b7rDRnZT374A+sj29XiZPr</latexit><latexit sha1_base64="7F+Bs27TNKXM/a0QkpgHtAk78tg=">AAACBnicbVDLSgMxFM3UV62vUZciBIvQQpVJEXQjFN24rGAf0A5DJs20oZnMkGSEMnTlxl9x40IRt36DO//GtB1BW08InJxzLzf3+DFnSjvOl5VbWl5ZXcuvFzY2t7Z37N29pooSSWiDRDySbR8rypmgDc00p+1YUhz6nLb84fXEb91TqVgk7vQopm6I+4IFjGBtJM8+FB66LKGKYw4qV6Dwqj/PE1T27KJz6kwBFwnKSBFkqHv2Z7cXkSSkQhOOleogJ9ZuiqVmhNNxoZsoGmMyxH3aMVTgkCo3na4xhsdG6cEgkuYKDafq744Uh0qNQt9UhlgP1Lw3Ef/zOokOLtyUiTjRVJDZoCDhUEdwkgnsMUmJ5iNDMJHM/BWSAZaYaJNcwYSA5ldeJM3qKTL89qxYu8riyIMDcARKAIFzUAM3oA4agIAH8ARewKv1aD1bb9b7rDRnZT374A+sj29XiZPr</latexit>

Select dijet events

Define scattering plane: x-z 

h1 + h2 ! J1 + J2 + x
<latexit sha1_base64="eONUEoo3AuNgERX5r875BLrhUPQ=">AAACBHicbVDLSsNAFL2pr1pfUZfdDBZBKJSkCLosupGuKtgHtCFMppN26OTBzEQsoQs3/oobF4q49SPc+TdO0yy09cDAuefcy517vJgzqSzr2yisrW9sbhW3Szu7e/sH5uFRR0aJILRNIh6Jnocl5SykbcUUp71YUBx4nHa9yfXc795TIVkU3qlpTJ0Aj0LmM4KVllyzPHZtVEVjt44GKkLNrGrqqooeXLNi1awMaJXYOalAjpZrfg2GEUkCGirCsZR924qVk2KhGOF0VhokksaYTPCI9jUNcUClk2ZHzNCpVobIj4R+oUKZ+nsixYGU08DTnQFWY7nszcX/vH6i/EsnZWGcKBqSxSI/4UifO08EDZmgRPGpJpgIpv+KyBgLTJTOraRDsJdPXiWdes3W/Pa80rjK4yhCGU7gDGy4gAbcQAvaQOARnuEV3own48V4Nz4WrQUjnzmGPzA+fwAxQ5SX</latexit><latexit sha1_base64="eONUEoo3AuNgERX5r875BLrhUPQ=">AAACBHicbVDLSsNAFL2pr1pfUZfdDBZBKJSkCLosupGuKtgHtCFMppN26OTBzEQsoQs3/oobF4q49SPc+TdO0yy09cDAuefcy517vJgzqSzr2yisrW9sbhW3Szu7e/sH5uFRR0aJILRNIh6Jnocl5SykbcUUp71YUBx4nHa9yfXc795TIVkU3qlpTJ0Aj0LmM4KVllyzPHZtVEVjt44GKkLNrGrqqooeXLNi1awMaJXYOalAjpZrfg2GEUkCGirCsZR924qVk2KhGOF0VhokksaYTPCI9jUNcUClk2ZHzNCpVobIj4R+oUKZ+nsixYGU08DTnQFWY7nszcX/vH6i/EsnZWGcKBqSxSI/4UifO08EDZmgRPGpJpgIpv+KyBgLTJTOraRDsJdPXiWdes3W/Pa80rjK4yhCGU7gDGy4gAbcQAvaQOARnuEV3own48V4Nz4WrQUjnzmGPzA+fwAxQ5SX</latexit><latexit sha1_base64="eONUEoo3AuNgERX5r875BLrhUPQ=">AAACBHicbVDLSsNAFL2pr1pfUZfdDBZBKJSkCLosupGuKtgHtCFMppN26OTBzEQsoQs3/oobF4q49SPc+TdO0yy09cDAuefcy517vJgzqSzr2yisrW9sbhW3Szu7e/sH5uFRR0aJILRNIh6Jnocl5SykbcUUp71YUBx4nHa9yfXc795TIVkU3qlpTJ0Aj0LmM4KVllyzPHZtVEVjt44GKkLNrGrqqooeXLNi1awMaJXYOalAjpZrfg2GEUkCGirCsZR924qVk2KhGOF0VhokksaYTPCI9jUNcUClk2ZHzNCpVobIj4R+oUKZ+nsixYGU08DTnQFWY7nszcX/vH6i/EsnZWGcKBqSxSI/4UifO08EDZmgRPGpJpgIpv+KyBgLTJTOraRDsJdPXiWdes3W/Pa80rjK4yhCGU7gDGy4gAbcQAvaQOARnuEV3own48V4Nz4WrQUjnzmGPzA+fwAxQ5SX</latexit><latexit sha1_base64="ck8pdC+ekZH4nUmSP+ZG7r8lEyk=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odOn4MoA7ncAFXEMIN3MEDdKALAhJ4hXdv4r15H6uuat66tDP4I+/zBzjGijg=</latexit><latexit sha1_base64="E7LMTcFDtbu/gabZpdlIempi43A=">AAAB+XicbVBPS8MwHP11/ptzavW6S3AIwmC0u+hR8CI7TXB/YCslzdI1LE1Lkoqj7ODFr+LFgyJ+EW9+G7NuB918EHi/9/IjeS9IOVPacb6t0tb2zu5eeb9yUD08OrZPqj2VZJLQLkl4IgcBVpQzQbuaaU4HqaQ4DjjtB9Obhd9/oFKxRNzrWUq9GE8ECxnB2ki+XYt8FzVQ5LfQSCeoXUxtMzXQo2/XnaZTAG0Sd0XqsELHt79G44RkMRWacKzU0HVS7eVYakY4nVdGmaIpJlM8oUNDBY6p8vIixBydG2WMwkSaIzQq1N8bOY6VmsWBuRljHal1byH+5w0zHV55ORNppqkgy4fCjCMTd9EIGjNJieYzQzCRzPwVkQhLTLTprWJKcNcjb5Jeq+kafudAGWpwBhfgwiVcwy10oAsEnuAF3uDderZerY9lXSVr1dsp/IH1+QPN7ZMo</latexit><latexit sha1_base64="E7LMTcFDtbu/gabZpdlIempi43A=">AAAB+XicbVBPS8MwHP11/ptzavW6S3AIwmC0u+hR8CI7TXB/YCslzdI1LE1Lkoqj7ODFr+LFgyJ+EW9+G7NuB918EHi/9/IjeS9IOVPacb6t0tb2zu5eeb9yUD08OrZPqj2VZJLQLkl4IgcBVpQzQbuaaU4HqaQ4DjjtB9Obhd9/oFKxRNzrWUq9GE8ECxnB2ki+XYt8FzVQ5LfQSCeoXUxtMzXQo2/XnaZTAG0Sd0XqsELHt79G44RkMRWacKzU0HVS7eVYakY4nVdGmaIpJlM8oUNDBY6p8vIixBydG2WMwkSaIzQq1N8bOY6VmsWBuRljHal1byH+5w0zHV55ORNppqkgy4fCjCMTd9EIGjNJieYzQzCRzPwVkQhLTLTprWJKcNcjb5Jeq+kafudAGWpwBhfgwiVcwy10oAsEnuAF3uDderZerY9lXSVr1dsp/IH1+QPN7ZMo</latexit><latexit sha1_base64="Zv5LhXSm8/oD/4UwETFo4HEBhXM=">AAACBHicbVDLSsNAFL3xWesr6rKbwSIIhZJ0o8uiG+mqgn1AG8JkOmmGTh7MTMQSunDjr7hxoYhbP8Kdf+M0zUJbDwyce8693LnHSziTyrK+jbX1jc2t7dJOeXdv/+DQPDruyjgVhHZIzGPR97CknEW0o5jitJ8IikOP0543uZ77vXsqJIujOzVNqBPiccR8RrDSkmtWAtdGNRS4DTRUMWrlVUtXNfTgmlWrbuVAq8QuSBUKtF3zaziKSRrSSBGOpRzYVqKcDAvFCKez8jCVNMFkgsd0oGmEQyqdLD9ihs60MkJ+LPSLFMrV3xMZDqWchp7uDLEK5LI3F//zBqnyL52MRUmqaEQWi/yUI33uPBE0YoISxaeaYCKY/isiARaYKJ1bWYdgL5+8SrqNuq35rVVtXhVxlKACp3AONlxAE26gDR0g8AjP8ApvxpPxYrwbH4vWNaOYOYE/MD5/ADADlJM=</latexit><latexit sha1_base64="eONUEoo3AuNgERX5r875BLrhUPQ=">AAACBHicbVDLSsNAFL2pr1pfUZfdDBZBKJSkCLosupGuKtgHtCFMppN26OTBzEQsoQs3/oobF4q49SPc+TdO0yy09cDAuefcy517vJgzqSzr2yisrW9sbhW3Szu7e/sH5uFRR0aJILRNIh6Jnocl5SykbcUUp71YUBx4nHa9yfXc795TIVkU3qlpTJ0Aj0LmM4KVllyzPHZtVEVjt44GKkLNrGrqqooeXLNi1awMaJXYOalAjpZrfg2GEUkCGirCsZR924qVk2KhGOF0VhokksaYTPCI9jUNcUClk2ZHzNCpVobIj4R+oUKZ+nsixYGU08DTnQFWY7nszcX/vH6i/EsnZWGcKBqSxSI/4UifO08EDZmgRPGpJpgIpv+KyBgLTJTOraRDsJdPXiWdes3W/Pa80rjK4yhCGU7gDGy4gAbcQAvaQOARnuEV3own48V4Nz4WrQUjnzmGPzA+fwAxQ5SX</latexit><latexit sha1_base64="eONUEoo3AuNgERX5r875BLrhUPQ=">AAACBHicbVDLSsNAFL2pr1pfUZfdDBZBKJSkCLosupGuKtgHtCFMppN26OTBzEQsoQs3/oobF4q49SPc+TdO0yy09cDAuefcy517vJgzqSzr2yisrW9sbhW3Szu7e/sH5uFRR0aJILRNIh6Jnocl5SykbcUUp71YUBx4nHa9yfXc795TIVkU3qlpTJ0Aj0LmM4KVllyzPHZtVEVjt44GKkLNrGrqqooeXLNi1awMaJXYOalAjpZrfg2GEUkCGirCsZR924qVk2KhGOF0VhokksaYTPCI9jUNcUClk2ZHzNCpVobIj4R+oUKZ+nsixYGU08DTnQFWY7nszcX/vH6i/EsnZWGcKBqSxSI/4UifO08EDZmgRPGpJpgIpv+KyBgLTJTOraRDsJdPXiWdes3W/Pa80rjK4yhCGU7gDGy4gAbcQAvaQOARnuEV3own48V4Nz4WrQUjnzmGPzA+fwAxQ5SX</latexit><latexit sha1_base64="eONUEoo3AuNgERX5r875BLrhUPQ=">AAACBHicbVDLSsNAFL2pr1pfUZfdDBZBKJSkCLosupGuKtgHtCFMppN26OTBzEQsoQs3/oobF4q49SPc+TdO0yy09cDAuefcy517vJgzqSzr2yisrW9sbhW3Szu7e/sH5uFRR0aJILRNIh6Jnocl5SykbcUUp71YUBx4nHa9yfXc795TIVkU3qlpTJ0Aj0LmM4KVllyzPHZtVEVjt44GKkLNrGrqqooeXLNi1awMaJXYOalAjpZrfg2GEUkCGirCsZR924qVk2KhGOF0VhokksaYTPCI9jUNcUClk2ZHzNCpVobIj4R+oUKZ+nsixYGU08DTnQFWY7nszcX/vH6i/EsnZWGcKBqSxSI/4UifO08EDZmgRPGpJpgIpv+KyBgLTJTOraRDsJdPXiWdes3W/Pa80rjK4yhCGU7gDGy4gAbcQAvaQOARnuEV3own48V4Nz4WrQUjnzmGPzA+fwAxQ5SX</latexit><latexit sha1_base64="eONUEoo3AuNgERX5r875BLrhUPQ=">AAACBHicbVDLSsNAFL2pr1pfUZfdDBZBKJSkCLosupGuKtgHtCFMppN26OTBzEQsoQs3/oobF4q49SPc+TdO0yy09cDAuefcy517vJgzqSzr2yisrW9sbhW3Szu7e/sH5uFRR0aJILRNIh6Jnocl5SykbcUUp71YUBx4nHa9yfXc795TIVkU3qlpTJ0Aj0LmM4KVllyzPHZtVEVjt44GKkLNrGrqqooeXLNi1awMaJXYOalAjpZrfg2GEUkCGirCsZR924qVk2KhGOF0VhokksaYTPCI9jUNcUClk2ZHzNCpVobIj4R+oUKZ+nsixYGU08DTnQFWY7nszcX/vH6i/EsnZWGcKBqSxSI/4UifO08EDZmgRPGpJpgIpv+KyBgLTJTOraRDsJdPXiWdes3W/Pa80rjK4yhCGU7gDGy4gAbcQAvaQOARnuEV3own48V4Nz4WrQUjnzmGPzA+fwAxQ5SX</latexit><latexit sha1_base64="eONUEoo3AuNgERX5r875BLrhUPQ=">AAACBHicbVDLSsNAFL2pr1pfUZfdDBZBKJSkCLosupGuKtgHtCFMppN26OTBzEQsoQs3/oobF4q49SPc+TdO0yy09cDAuefcy517vJgzqSzr2yisrW9sbhW3Szu7e/sH5uFRR0aJILRNIh6Jnocl5SykbcUUp71YUBx4nHa9yfXc795TIVkU3qlpTJ0Aj0LmM4KVllyzPHZtVEVjt44GKkLNrGrqqooeXLNi1awMaJXYOalAjpZrfg2GEUkCGirCsZR924qVk2KhGOF0VhokksaYTPCI9jUNcUClk2ZHzNCpVobIj4R+oUKZ+nsixYGU08DTnQFWY7nszcX/vH6i/EsnZWGcKBqSxSI/4UifO08EDZmgRPGpJpgIpv+KyBgLTJTOraRDsJdPXiWdes3W/Pa80rjK4yhCGU7gDGy4gAbcQAvaQOARnuEV3own48V4Nz4WrQUjnzmGPzA+fwAxQ5SX</latexit><latexit sha1_base64="ck8pdC+ekZH4nUmSP+ZG7r8lEyk=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odOn4MoA7ncAFXEMIN3MEDdKALAhJ4hXdv4r15H6uuat66tDP4I+/zBzjGijg=</latexit><latexit sha1_base64="E7LMTcFDtbu/gabZpdlIempi43A=">AAAB+XicbVBPS8MwHP11/ptzavW6S3AIwmC0u+hR8CI7TXB/YCslzdI1LE1Lkoqj7ODFr+LFgyJ+EW9+G7NuB918EHi/9/IjeS9IOVPacb6t0tb2zu5eeb9yUD08OrZPqj2VZJLQLkl4IgcBVpQzQbuaaU4HqaQ4DjjtB9Obhd9/oFKxRNzrWUq9GE8ECxnB2ki+XYt8FzVQ5LfQSCeoXUxtMzXQo2/XnaZTAG0Sd0XqsELHt79G44RkMRWacKzU0HVS7eVYakY4nVdGmaIpJlM8oUNDBY6p8vIixBydG2WMwkSaIzQq1N8bOY6VmsWBuRljHal1byH+5w0zHV55ORNppqkgy4fCjCMTd9EIGjNJieYzQzCRzPwVkQhLTLTprWJKcNcjb5Jeq+kafudAGWpwBhfgwiVcwy10oAsEnuAF3uDderZerY9lXSVr1dsp/IH1+QPN7ZMo</latexit><latexit sha1_base64="E7LMTcFDtbu/gabZpdlIempi43A=">AAAB+XicbVBPS8MwHP11/ptzavW6S3AIwmC0u+hR8CI7TXB/YCslzdI1LE1Lkoqj7ODFr+LFgyJ+EW9+G7NuB918EHi/9/IjeS9IOVPacb6t0tb2zu5eeb9yUD08OrZPqj2VZJLQLkl4IgcBVpQzQbuaaU4HqaQ4DjjtB9Obhd9/oFKxRNzrWUq9GE8ECxnB2ki+XYt8FzVQ5LfQSCeoXUxtMzXQo2/XnaZTAG0Sd0XqsELHt79G44RkMRWacKzU0HVS7eVYakY4nVdGmaIpJlM8oUNDBY6p8vIixBydG2WMwkSaIzQq1N8bOY6VmsWBuRljHal1byH+5w0zHV55ORNppqkgy4fCjCMTd9EIGjNJieYzQzCRzPwVkQhLTLTprWJKcNcjb5Jeq+kafudAGWpwBhfgwiVcwy10oAsEnuAF3uDderZerY9lXSVr1dsp/IH1+QPN7ZMo</latexit><latexit sha1_base64="Zv5LhXSm8/oD/4UwETFo4HEBhXM=">AAACBHicbVDLSsNAFL3xWesr6rKbwSIIhZJ0o8uiG+mqgn1AG8JkOmmGTh7MTMQSunDjr7hxoYhbP8Kdf+M0zUJbDwyce8693LnHSziTyrK+jbX1jc2t7dJOeXdv/+DQPDruyjgVhHZIzGPR97CknEW0o5jitJ8IikOP0543uZ77vXsqJIujOzVNqBPiccR8RrDSkmtWAtdGNRS4DTRUMWrlVUtXNfTgmlWrbuVAq8QuSBUKtF3zaziKSRrSSBGOpRzYVqKcDAvFCKez8jCVNMFkgsd0oGmEQyqdLD9ihs60MkJ+LPSLFMrV3xMZDqWchp7uDLEK5LI3F//zBqnyL52MRUmqaEQWi/yUI33uPBE0YoISxaeaYCKY/isiARaYKJ1bWYdgL5+8SrqNuq35rVVtXhVxlKACp3AONlxAE26gDR0g8AjP8ApvxpPxYrwbH4vWNaOYOYE/MD5/ADADlJM=</latexit><latexit sha1_base64="eONUEoo3AuNgERX5r875BLrhUPQ=">AAACBHicbVDLSsNAFL2pr1pfUZfdDBZBKJSkCLosupGuKtgHtCFMppN26OTBzEQsoQs3/oobF4q49SPc+TdO0yy09cDAuefcy517vJgzqSzr2yisrW9sbhW3Szu7e/sH5uFRR0aJILRNIh6Jnocl5SykbcUUp71YUBx4nHa9yfXc795TIVkU3qlpTJ0Aj0LmM4KVllyzPHZtVEVjt44GKkLNrGrqqooeXLNi1awMaJXYOalAjpZrfg2GEUkCGirCsZR924qVk2KhGOF0VhokksaYTPCI9jUNcUClk2ZHzNCpVobIj4R+oUKZ+nsixYGU08DTnQFWY7nszcX/vH6i/EsnZWGcKBqSxSI/4UifO08EDZmgRPGpJpgIpv+KyBgLTJTOraRDsJdPXiWdes3W/Pa80rjK4yhCGU7gDGy4gAbcQAvaQOARnuEV3own48V4Nz4WrQUjnzmGPzA+fwAxQ5SX</latexit><latexit sha1_base64="eONUEoo3AuNgERX5r875BLrhUPQ=">AAACBHicbVDLSsNAFL2pr1pfUZfdDBZBKJSkCLosupGuKtgHtCFMppN26OTBzEQsoQs3/oobF4q49SPc+TdO0yy09cDAuefcy517vJgzqSzr2yisrW9sbhW3Szu7e/sH5uFRR0aJILRNIh6Jnocl5SykbcUUp71YUBx4nHa9yfXc795TIVkU3qlpTJ0Aj0LmM4KVllyzPHZtVEVjt44GKkLNrGrqqooeXLNi1awMaJXYOalAjpZrfg2GEUkCGirCsZR924qVk2KhGOF0VhokksaYTPCI9jUNcUClk2ZHzNCpVobIj4R+oUKZ+nsixYGU08DTnQFWY7nszcX/vH6i/EsnZWGcKBqSxSI/4UifO08EDZmgRPGpJpgIpv+KyBgLTJTOraRDsJdPXiWdes3W/Pa80rjK4yhCGU7gDGy4gAbcQAvaQOARnuEV3own48V4Nz4WrQUjnzmGPzA+fwAxQ5SX</latexit><latexit sha1_base64="eONUEoo3AuNgERX5r875BLrhUPQ=">AAACBHicbVDLSsNAFL2pr1pfUZfdDBZBKJSkCLosupGuKtgHtCFMppN26OTBzEQsoQs3/oobF4q49SPc+TdO0yy09cDAuefcy517vJgzqSzr2yisrW9sbhW3Szu7e/sH5uFRR0aJILRNIh6Jnocl5SykbcUUp71YUBx4nHa9yfXc795TIVkU3qlpTJ0Aj0LmM4KVllyzPHZtVEVjt44GKkLNrGrqqooeXLNi1awMaJXYOalAjpZrfg2GEUkCGirCsZR924qVk2KhGOF0VhokksaYTPCI9jUNcUClk2ZHzNCpVobIj4R+oUKZ+nsixYGU08DTnQFWY7nszcX/vH6i/EsnZWGcKBqSxSI/4UifO08EDZmgRPGpJpgIpv+KyBgLTJTOraRDsJdPXiWdes3W/Pa80rjK4yhCGU7gDGy4gAbcQAvaQOARnuEV3own48V4Nz4WrQUjnzmGPzA+fwAxQ5SX</latexit><latexit sha1_base64="eONUEoo3AuNgERX5r875BLrhUPQ=">AAACBHicbVDLSsNAFL2pr1pfUZfdDBZBKJSkCLosupGuKtgHtCFMppN26OTBzEQsoQs3/oobF4q49SPc+TdO0yy09cDAuefcy517vJgzqSzr2yisrW9sbhW3Szu7e/sH5uFRR0aJILRNIh6Jnocl5SykbcUUp71YUBx4nHa9yfXc795TIVkU3qlpTJ0Aj0LmM4KVllyzPHZtVEVjt44GKkLNrGrqqooeXLNi1awMaJXYOalAjpZrfg2GEUkCGirCsZR924qVk2KhGOF0VhokksaYTPCI9jUNcUClk2ZHzNCpVobIj4R+oUKZ+nsixYGU08DTnQFWY7nszcX/vH6i/EsnZWGcKBqSxSI/4UifO08EDZmgRPGpJpgIpv+KyBgLTJTOraRDsJdPXiWdes3W/Pa80rjK4yhCGU7gDGy4gAbcQAvaQOARnuEV3own48V4Nz4WrQUjnzmGPzA+fwAxQ5SX</latexit><latexit sha1_base64="eONUEoo3AuNgERX5r875BLrhUPQ=">AAACBHicbVDLSsNAFL2pr1pfUZfdDBZBKJSkCLosupGuKtgHtCFMppN26OTBzEQsoQs3/oobF4q49SPc+TdO0yy09cDAuefcy517vJgzqSzr2yisrW9sbhW3Szu7e/sH5uFRR0aJILRNIh6Jnocl5SykbcUUp71YUBx4nHa9yfXc795TIVkU3qlpTJ0Aj0LmM4KVllyzPHZtVEVjt44GKkLNrGrqqooeXLNi1awMaJXYOalAjpZrfg2GEUkCGirCsZR924qVk2KhGOF0VhokksaYTPCI9jUNcUClk2ZHzNCpVobIj4R+oUKZ+nsixYGU08DTnQFWY7nszcX/vH6i/EsnZWGcKBqSxSI/4UifO08EDZmgRPGpJpgIpv+KyBgLTJTOraRDsJdPXiWdes3W/Pa80rjK4yhCGU7gDGy4gAbcQAvaQOARnuEV3own48V4Nz4WrQUjnzmGPzA+fwAxQ5SX</latexit><latexit sha1_base64="eONUEoo3AuNgERX5r875BLrhUPQ=">AAACBHicbVDLSsNAFL2pr1pfUZfdDBZBKJSkCLosupGuKtgHtCFMppN26OTBzEQsoQs3/oobF4q49SPc+TdO0yy09cDAuefcy517vJgzqSzr2yisrW9sbhW3Szu7e/sH5uFRR0aJILRNIh6Jnocl5SykbcUUp71YUBx4nHa9yfXc795TIVkU3qlpTJ0Aj0LmM4KVllyzPHZtVEVjt44GKkLNrGrqqooeXLNi1awMaJXYOalAjpZrfg2GEUkCGirCsZR924qVk2KhGOF0VhokksaYTPCI9jUNcUClk2ZHzNCpVobIj4R+oUKZ+nsixYGU08DTnQFWY7nszcX/vH6i/EsnZWGcKBqSxSI/4UifO08EDZmgRPGpJpgIpv+KyBgLTJTOraRDsJdPXiWdes3W/Pa80rjK4yhCGU7gDGy4gAbcQAvaQOARnuEV3own48V4Nz4WrQUjnzmGPzA+fwAxQ5SX</latexit>

1 + cos�

2
=

⇣
k3,y

⇠3
+ k4,y

⇠4
+ k1,y + k2,y � ks,y

⌘2

4P 2
T

+ . . .
<latexit sha1_base64="q0Uh30GGwzeAky3iA8omlu/t3V0="></latexit><latexit sha1_base64="q0Uh30GGwzeAky3iA8omlu/t3V0="></latexit><latexit sha1_base64="q0Uh30GGwzeAky3iA8omlu/t3V0="></latexit><latexit sha1_base64="q0Uh30GGwzeAky3iA8omlu/t3V0="></latexit>

The dijet limit is defined as ⌧ =
1 + cos(�)

2
! 0

<latexit sha1_base64="SkgQSTFquD3TsZpYg/RCQU64VNU="></latexit>



/18!6

Back-to-back limit

A

n3 = (1, sin ✓, 0, cos ✓), n4 = (1,� sin ✓, 0,� cos ✓)
<latexit sha1_base64="eWcLbBps2OWNQOTe/OCINoTrN6c=">AAACK3icbVDLSgMxFM34rPU16tJNsAgV2jKjBd0IpW5cVrAP6JQhk6ZtaCYzJHeEUvo/bvwVF7rwgVv/w/Sx6MMDgZNzziW5J4gF1+A4X9ba+sbm1nZqJ727t39waB8d13SUKMqqNBKRagREM8ElqwIHwRqxYiQMBKsH/buxX39iSvNIPsIgZq2QdCXvcErASL5dlv7VbdbNeZpLD3oMSM7JeTTS08tFDku/OA7kFxL5uYhvZ5yCMwFeJe6MZNAMFd9+89oRTUImgQqiddN1YmgNiQJOBRulvUSzmNA+6bKmoZKETLeGk11H+NwobdyJlDkS8ESdnxiSUOtBGJhkSKCnl72x+J/XTKBz0xpyGSfAJJ0+1EkEhgiPi8NtrhgFMTCEUMXNXzHtEUUomHrTpgR3eeVVUrssuIY/FDOl8qyOFDpFZyiLXHSNSugeVVAVUfSMXtEH+rRerHfr2/qZRtes2cwJWoD1+wcJB6Ui</latexit><latexit sha1_base64="eWcLbBps2OWNQOTe/OCINoTrN6c=">AAACK3icbVDLSgMxFM34rPU16tJNsAgV2jKjBd0IpW5cVrAP6JQhk6ZtaCYzJHeEUvo/bvwVF7rwgVv/w/Sx6MMDgZNzziW5J4gF1+A4X9ba+sbm1nZqJ727t39waB8d13SUKMqqNBKRagREM8ElqwIHwRqxYiQMBKsH/buxX39iSvNIPsIgZq2QdCXvcErASL5dlv7VbdbNeZpLD3oMSM7JeTTS08tFDku/OA7kFxL5uYhvZ5yCMwFeJe6MZNAMFd9+89oRTUImgQqiddN1YmgNiQJOBRulvUSzmNA+6bKmoZKETLeGk11H+NwobdyJlDkS8ESdnxiSUOtBGJhkSKCnl72x+J/XTKBz0xpyGSfAJJ0+1EkEhgiPi8NtrhgFMTCEUMXNXzHtEUUomHrTpgR3eeVVUrssuIY/FDOl8qyOFDpFZyiLXHSNSugeVVAVUfSMXtEH+rRerHfr2/qZRtes2cwJWoD1+wcJB6Ui</latexit><latexit sha1_base64="eWcLbBps2OWNQOTe/OCINoTrN6c=">AAACK3icbVDLSgMxFM34rPU16tJNsAgV2jKjBd0IpW5cVrAP6JQhk6ZtaCYzJHeEUvo/bvwVF7rwgVv/w/Sx6MMDgZNzziW5J4gF1+A4X9ba+sbm1nZqJ727t39waB8d13SUKMqqNBKRagREM8ElqwIHwRqxYiQMBKsH/buxX39iSvNIPsIgZq2QdCXvcErASL5dlv7VbdbNeZpLD3oMSM7JeTTS08tFDku/OA7kFxL5uYhvZ5yCMwFeJe6MZNAMFd9+89oRTUImgQqiddN1YmgNiQJOBRulvUSzmNA+6bKmoZKETLeGk11H+NwobdyJlDkS8ESdnxiSUOtBGJhkSKCnl72x+J/XTKBz0xpyGSfAJJ0+1EkEhgiPi8NtrhgFMTCEUMXNXzHtEUUomHrTpgR3eeVVUrssuIY/FDOl8qyOFDpFZyiLXHSNSugeVVAVUfSMXtEH+rRerHfr2/qZRtes2cwJWoD1+wcJB6Ui</latexit><latexit sha1_base64="eWcLbBps2OWNQOTe/OCINoTrN6c=">AAACK3icbVDLSgMxFM34rPU16tJNsAgV2jKjBd0IpW5cVrAP6JQhk6ZtaCYzJHeEUvo/bvwVF7rwgVv/w/Sx6MMDgZNzziW5J4gF1+A4X9ba+sbm1nZqJ727t39waB8d13SUKMqqNBKRagREM8ElqwIHwRqxYiQMBKsH/buxX39iSvNIPsIgZq2QdCXvcErASL5dlv7VbdbNeZpLD3oMSM7JeTTS08tFDku/OA7kFxL5uYhvZ5yCMwFeJe6MZNAMFd9+89oRTUImgQqiddN1YmgNiQJOBRulvUSzmNA+6bKmoZKETLeGk11H+NwobdyJlDkS8ESdnxiSUOtBGJhkSKCnl72x+J/XTKBz0xpyGSfAJJ0+1EkEhgiPi8NtrhgFMTCEUMXNXzHtEUUomHrTpgR3eeVVUrssuIY/FDOl8qyOFDpFZyiLXHSNSugeVVAVUfSMXtEH+rRerHfr2/qZRtes2cwJWoD1+wcJB6Ui</latexit>

n1 = (1, 0, 0, 1), n2 = (1, 0, 0,�1)
<latexit sha1_base64="7F+Bs27TNKXM/a0QkpgHtAk78tg=">AAACBnicbVDLSgMxFM3UV62vUZciBIvQQpVJEXQjFN24rGAf0A5DJs20oZnMkGSEMnTlxl9x40IRt36DO//GtB1BW08InJxzLzf3+DFnSjvOl5VbWl5ZXcuvFzY2t7Z37N29pooSSWiDRDySbR8rypmgDc00p+1YUhz6nLb84fXEb91TqVgk7vQopm6I+4IFjGBtJM8+FB66LKGKYw4qV6Dwqj/PE1T27KJz6kwBFwnKSBFkqHv2Z7cXkSSkQhOOleogJ9ZuiqVmhNNxoZsoGmMyxH3aMVTgkCo3na4xhsdG6cEgkuYKDafq744Uh0qNQt9UhlgP1Lw3Ef/zOokOLtyUiTjRVJDZoCDhUEdwkgnsMUmJ5iNDMJHM/BWSAZaYaJNcwYSA5ldeJM3qKTL89qxYu8riyIMDcARKAIFzUAM3oA4agIAH8ARewKv1aD1bb9b7rDRnZT374A+sj29XiZPr</latexit><latexit sha1_base64="7F+Bs27TNKXM/a0QkpgHtAk78tg=">AAACBnicbVDLSgMxFM3UV62vUZciBIvQQpVJEXQjFN24rGAf0A5DJs20oZnMkGSEMnTlxl9x40IRt36DO//GtB1BW08InJxzLzf3+DFnSjvOl5VbWl5ZXcuvFzY2t7Z37N29pooSSWiDRDySbR8rypmgDc00p+1YUhz6nLb84fXEb91TqVgk7vQopm6I+4IFjGBtJM8+FB66LKGKYw4qV6Dwqj/PE1T27KJz6kwBFwnKSBFkqHv2Z7cXkSSkQhOOleogJ9ZuiqVmhNNxoZsoGmMyxH3aMVTgkCo3na4xhsdG6cEgkuYKDafq744Uh0qNQt9UhlgP1Lw3Ef/zOokOLtyUiTjRVJDZoCDhUEdwkgnsMUmJ5iNDMJHM/BWSAZaYaJNcwYSA5ldeJM3qKTL89qxYu8riyIMDcARKAIFzUAM3oA4agIAH8ARewKv1aD1bb9b7rDRnZT374A+sj29XiZPr</latexit><latexit sha1_base64="7F+Bs27TNKXM/a0QkpgHtAk78tg=">AAACBnicbVDLSgMxFM3UV62vUZciBIvQQpVJEXQjFN24rGAf0A5DJs20oZnMkGSEMnTlxl9x40IRt36DO//GtB1BW08InJxzLzf3+DFnSjvOl5VbWl5ZXcuvFzY2t7Z37N29pooSSWiDRDySbR8rypmgDc00p+1YUhz6nLb84fXEb91TqVgk7vQopm6I+4IFjGBtJM8+FB66LKGKYw4qV6Dwqj/PE1T27KJz6kwBFwnKSBFkqHv2Z7cXkSSkQhOOleogJ9ZuiqVmhNNxoZsoGmMyxH3aMVTgkCo3na4xhsdG6cEgkuYKDafq744Uh0qNQt9UhlgP1Lw3Ef/zOokOLtyUiTjRVJDZoCDhUEdwkgnsMUmJ5iNDMJHM/BWSAZaYaJNcwYSA5ldeJM3qKTL89qxYu8riyIMDcARKAIFzUAM3oA4agIAH8ARewKv1aD1bb9b7rDRnZT374A+sj29XiZPr</latexit><latexit sha1_base64="7F+Bs27TNKXM/a0QkpgHtAk78tg=">AAACBnicbVDLSgMxFM3UV62vUZciBIvQQpVJEXQjFN24rGAf0A5DJs20oZnMkGSEMnTlxl9x40IRt36DO//GtB1BW08InJxzLzf3+DFnSjvOl5VbWl5ZXcuvFzY2t7Z37N29pooSSWiDRDySbR8rypmgDc00p+1YUhz6nLb84fXEb91TqVgk7vQopm6I+4IFjGBtJM8+FB66LKGKYw4qV6Dwqj/PE1T27KJz6kwBFwnKSBFkqHv2Z7cXkSSkQhOOleogJ9ZuiqVmhNNxoZsoGmMyxH3aMVTgkCo3na4xhsdG6cEgkuYKDafq744Uh0qNQt9UhlgP1Lw3Ef/zOokOLtyUiTjRVJDZoCDhUEdwkgnsMUmJ5iNDMJHM/BWSAZaYaJNcwYSA5ldeJM3qKTL89qxYu8riyIMDcARKAIFzUAM3oA4agIAH8ARewKv1aD1bb9b7rDRnZT374A+sj29XiZPr</latexit>

Select dijet events

Define scattering plane: x-z 

h1 + h2 ! J1 + J2 + x
<latexit sha1_base64="eONUEoo3AuNgERX5r875BLrhUPQ=">AAACBHicbVDLSsNAFL2pr1pfUZfdDBZBKJSkCLosupGuKtgHtCFMppN26OTBzEQsoQs3/oobF4q49SPc+TdO0yy09cDAuefcy517vJgzqSzr2yisrW9sbhW3Szu7e/sH5uFRR0aJILRNIh6Jnocl5SykbcUUp71YUBx4nHa9yfXc795TIVkU3qlpTJ0Aj0LmM4KVllyzPHZtVEVjt44GKkLNrGrqqooeXLNi1awMaJXYOalAjpZrfg2GEUkCGirCsZR924qVk2KhGOF0VhokksaYTPCI9jUNcUClk2ZHzNCpVobIj4R+oUKZ+nsixYGU08DTnQFWY7nszcX/vH6i/EsnZWGcKBqSxSI/4UifO08EDZmgRPGpJpgIpv+KyBgLTJTOraRDsJdPXiWdes3W/Pa80rjK4yhCGU7gDGy4gAbcQAvaQOARnuEV3own48V4Nz4WrQUjnzmGPzA+fwAxQ5SX</latexit><latexit sha1_base64="eONUEoo3AuNgERX5r875BLrhUPQ=">AAACBHicbVDLSsNAFL2pr1pfUZfdDBZBKJSkCLosupGuKtgHtCFMppN26OTBzEQsoQs3/oobF4q49SPc+TdO0yy09cDAuefcy517vJgzqSzr2yisrW9sbhW3Szu7e/sH5uFRR0aJILRNIh6Jnocl5SykbcUUp71YUBx4nHa9yfXc795TIVkU3qlpTJ0Aj0LmM4KVllyzPHZtVEVjt44GKkLNrGrqqooeXLNi1awMaJXYOalAjpZrfg2GEUkCGirCsZR924qVk2KhGOF0VhokksaYTPCI9jUNcUClk2ZHzNCpVobIj4R+oUKZ+nsixYGU08DTnQFWY7nszcX/vH6i/EsnZWGcKBqSxSI/4UifO08EDZmgRPGpJpgIpv+KyBgLTJTOraRDsJdPXiWdes3W/Pa80rjK4yhCGU7gDGy4gAbcQAvaQOARnuEV3own48V4Nz4WrQUjnzmGPzA+fwAxQ5SX</latexit><latexit sha1_base64="eONUEoo3AuNgERX5r875BLrhUPQ=">AAACBHicbVDLSsNAFL2pr1pfUZfdDBZBKJSkCLosupGuKtgHtCFMppN26OTBzEQsoQs3/oobF4q49SPc+TdO0yy09cDAuefcy517vJgzqSzr2yisrW9sbhW3Szu7e/sH5uFRR0aJILRNIh6Jnocl5SykbcUUp71YUBx4nHa9yfXc795TIVkU3qlpTJ0Aj0LmM4KVllyzPHZtVEVjt44GKkLNrGrqqooeXLNi1awMaJXYOalAjpZrfg2GEUkCGirCsZR924qVk2KhGOF0VhokksaYTPCI9jUNcUClk2ZHzNCpVobIj4R+oUKZ+nsixYGU08DTnQFWY7nszcX/vH6i/EsnZWGcKBqSxSI/4UifO08EDZmgRPGpJpgIpv+KyBgLTJTOraRDsJdPXiWdes3W/Pa80rjK4yhCGU7gDGy4gAbcQAvaQOARnuEV3own48V4Nz4WrQUjnzmGPzA+fwAxQ5SX</latexit><latexit sha1_base64="ck8pdC+ekZH4nUmSP+ZG7r8lEyk=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odOn4MoA7ncAFXEMIN3MEDdKALAhJ4hXdv4r15H6uuat66tDP4I+/zBzjGijg=</latexit><latexit sha1_base64="E7LMTcFDtbu/gabZpdlIempi43A=">AAAB+XicbVBPS8MwHP11/ptzavW6S3AIwmC0u+hR8CI7TXB/YCslzdI1LE1Lkoqj7ODFr+LFgyJ+EW9+G7NuB918EHi/9/IjeS9IOVPacb6t0tb2zu5eeb9yUD08OrZPqj2VZJLQLkl4IgcBVpQzQbuaaU4HqaQ4DjjtB9Obhd9/oFKxRNzrWUq9GE8ECxnB2ki+XYt8FzVQ5LfQSCeoXUxtMzXQo2/XnaZTAG0Sd0XqsELHt79G44RkMRWacKzU0HVS7eVYakY4nVdGmaIpJlM8oUNDBY6p8vIixBydG2WMwkSaIzQq1N8bOY6VmsWBuRljHal1byH+5w0zHV55ORNppqkgy4fCjCMTd9EIGjNJieYzQzCRzPwVkQhLTLTprWJKcNcjb5Jeq+kafudAGWpwBhfgwiVcwy10oAsEnuAF3uDderZerY9lXSVr1dsp/IH1+QPN7ZMo</latexit><latexit sha1_base64="E7LMTcFDtbu/gabZpdlIempi43A=">AAAB+XicbVBPS8MwHP11/ptzavW6S3AIwmC0u+hR8CI7TXB/YCslzdI1LE1Lkoqj7ODFr+LFgyJ+EW9+G7NuB918EHi/9/IjeS9IOVPacb6t0tb2zu5eeb9yUD08OrZPqj2VZJLQLkl4IgcBVpQzQbuaaU4HqaQ4DjjtB9Obhd9/oFKxRNzrWUq9GE8ECxnB2ki+XYt8FzVQ5LfQSCeoXUxtMzXQo2/XnaZTAG0Sd0XqsELHt79G44RkMRWacKzU0HVS7eVYakY4nVdGmaIpJlM8oUNDBY6p8vIixBydG2WMwkSaIzQq1N8bOY6VmsWBuRljHal1byH+5w0zHV55ORNppqkgy4fCjCMTd9EIGjNJieYzQzCRzPwVkQhLTLTprWJKcNcjb5Jeq+kafudAGWpwBhfgwiVcwy10oAsEnuAF3uDderZerY9lXSVr1dsp/IH1+QPN7ZMo</latexit><latexit sha1_base64="Zv5LhXSm8/oD/4UwETFo4HEBhXM=">AAACBHicbVDLSsNAFL3xWesr6rKbwSIIhZJ0o8uiG+mqgn1AG8JkOmmGTh7MTMQSunDjr7hxoYhbP8Kdf+M0zUJbDwyce8693LnHSziTyrK+jbX1jc2t7dJOeXdv/+DQPDruyjgVhHZIzGPR97CknEW0o5jitJ8IikOP0543uZ77vXsqJIujOzVNqBPiccR8RrDSkmtWAtdGNRS4DTRUMWrlVUtXNfTgmlWrbuVAq8QuSBUKtF3zaziKSRrSSBGOpRzYVqKcDAvFCKez8jCVNMFkgsd0oGmEQyqdLD9ihs60MkJ+LPSLFMrV3xMZDqWchp7uDLEK5LI3F//zBqnyL52MRUmqaEQWi/yUI33uPBE0YoISxaeaYCKY/isiARaYKJ1bWYdgL5+8SrqNuq35rVVtXhVxlKACp3AONlxAE26gDR0g8AjP8ApvxpPxYrwbH4vWNaOYOYE/MD5/ADADlJM=</latexit><latexit sha1_base64="eONUEoo3AuNgERX5r875BLrhUPQ=">AAACBHicbVDLSsNAFL2pr1pfUZfdDBZBKJSkCLosupGuKtgHtCFMppN26OTBzEQsoQs3/oobF4q49SPc+TdO0yy09cDAuefcy517vJgzqSzr2yisrW9sbhW3Szu7e/sH5uFRR0aJILRNIh6Jnocl5SykbcUUp71YUBx4nHa9yfXc795TIVkU3qlpTJ0Aj0LmM4KVllyzPHZtVEVjt44GKkLNrGrqqooeXLNi1awMaJXYOalAjpZrfg2GEUkCGirCsZR924qVk2KhGOF0VhokksaYTPCI9jUNcUClk2ZHzNCpVobIj4R+oUKZ+nsixYGU08DTnQFWY7nszcX/vH6i/EsnZWGcKBqSxSI/4UifO08EDZmgRPGpJpgIpv+KyBgLTJTOraRDsJdPXiWdes3W/Pa80rjK4yhCGU7gDGy4gAbcQAvaQOARnuEV3own48V4Nz4WrQUjnzmGPzA+fwAxQ5SX</latexit><latexit sha1_base64="eONUEoo3AuNgERX5r875BLrhUPQ=">AAACBHicbVDLSsNAFL2pr1pfUZfdDBZBKJSkCLosupGuKtgHtCFMppN26OTBzEQsoQs3/oobF4q49SPc+TdO0yy09cDAuefcy517vJgzqSzr2yisrW9sbhW3Szu7e/sH5uFRR0aJILRNIh6Jnocl5SykbcUUp71YUBx4nHa9yfXc795TIVkU3qlpTJ0Aj0LmM4KVllyzPHZtVEVjt44GKkLNrGrqqooeXLNi1awMaJXYOalAjpZrfg2GEUkCGirCsZR924qVk2KhGOF0VhokksaYTPCI9jUNcUClk2ZHzNCpVobIj4R+oUKZ+nsixYGU08DTnQFWY7nszcX/vH6i/EsnZWGcKBqSxSI/4UifO08EDZmgRPGpJpgIpv+KyBgLTJTOraRDsJdPXiWdes3W/Pa80rjK4yhCGU7gDGy4gAbcQAvaQOARnuEV3own48V4Nz4WrQUjnzmGPzA+fwAxQ5SX</latexit><latexit sha1_base64="eONUEoo3AuNgERX5r875BLrhUPQ=">AAACBHicbVDLSsNAFL2pr1pfUZfdDBZBKJSkCLosupGuKtgHtCFMppN26OTBzEQsoQs3/oobF4q49SPc+TdO0yy09cDAuefcy517vJgzqSzr2yisrW9sbhW3Szu7e/sH5uFRR0aJILRNIh6Jnocl5SykbcUUp71YUBx4nHa9yfXc795TIVkU3qlpTJ0Aj0LmM4KVllyzPHZtVEVjt44GKkLNrGrqqooeXLNi1awMaJXYOalAjpZrfg2GEUkCGirCsZR924qVk2KhGOF0VhokksaYTPCI9jUNcUClk2ZHzNCpVobIj4R+oUKZ+nsixYGU08DTnQFWY7nszcX/vH6i/EsnZWGcKBqSxSI/4UifO08EDZmgRPGpJpgIpv+KyBgLTJTOraRDsJdPXiWdes3W/Pa80rjK4yhCGU7gDGy4gAbcQAvaQOARnuEV3own48V4Nz4WrQUjnzmGPzA+fwAxQ5SX</latexit><latexit sha1_base64="eONUEoo3AuNgERX5r875BLrhUPQ=">AAACBHicbVDLSsNAFL2pr1pfUZfdDBZBKJSkCLosupGuKtgHtCFMppN26OTBzEQsoQs3/oobF4q49SPc+TdO0yy09cDAuefcy517vJgzqSzr2yisrW9sbhW3Szu7e/sH5uFRR0aJILRNIh6Jnocl5SykbcUUp71YUBx4nHa9yfXc795TIVkU3qlpTJ0Aj0LmM4KVllyzPHZtVEVjt44GKkLNrGrqqooeXLNi1awMaJXYOalAjpZrfg2GEUkCGirCsZR924qVk2KhGOF0VhokksaYTPCI9jUNcUClk2ZHzNCpVobIj4R+oUKZ+nsixYGU08DTnQFWY7nszcX/vH6i/EsnZWGcKBqSxSI/4UifO08EDZmgRPGpJpgIpv+KyBgLTJTOraRDsJdPXiWdes3W/Pa80rjK4yhCGU7gDGy4gAbcQAvaQOARnuEV3own48V4Nz4WrQUjnzmGPzA+fwAxQ5SX</latexit><latexit sha1_base64="eONUEoo3AuNgERX5r875BLrhUPQ=">AAACBHicbVDLSsNAFL2pr1pfUZfdDBZBKJSkCLosupGuKtgHtCFMppN26OTBzEQsoQs3/oobF4q49SPc+TdO0yy09cDAuefcy517vJgzqSzr2yisrW9sbhW3Szu7e/sH5uFRR0aJILRNIh6Jnocl5SykbcUUp71YUBx4nHa9yfXc795TIVkU3qlpTJ0Aj0LmM4KVllyzPHZtVEVjt44GKkLNrGrqqooeXLNi1awMaJXYOalAjpZrfg2GEUkCGirCsZR924qVk2KhGOF0VhokksaYTPCI9jUNcUClk2ZHzNCpVobIj4R+oUKZ+nsixYGU08DTnQFWY7nszcX/vH6i/EsnZWGcKBqSxSI/4UifO08EDZmgRPGpJpgIpv+KyBgLTJTOraRDsJdPXiWdes3W/Pa80rjK4yhCGU7gDGy4gAbcQAvaQOARnuEV3own48V4Nz4WrQUjnzmGPzA+fwAxQ5SX</latexit><latexit sha1_base64="ck8pdC+ekZH4nUmSP+ZG7r8lEyk=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odOn4MoA7ncAFXEMIN3MEDdKALAhJ4hXdv4r15H6uuat66tDP4I+/zBzjGijg=</latexit><latexit sha1_base64="E7LMTcFDtbu/gabZpdlIempi43A=">AAAB+XicbVBPS8MwHP11/ptzavW6S3AIwmC0u+hR8CI7TXB/YCslzdI1LE1Lkoqj7ODFr+LFgyJ+EW9+G7NuB918EHi/9/IjeS9IOVPacb6t0tb2zu5eeb9yUD08OrZPqj2VZJLQLkl4IgcBVpQzQbuaaU4HqaQ4DjjtB9Obhd9/oFKxRNzrWUq9GE8ECxnB2ki+XYt8FzVQ5LfQSCeoXUxtMzXQo2/XnaZTAG0Sd0XqsELHt79G44RkMRWacKzU0HVS7eVYakY4nVdGmaIpJlM8oUNDBY6p8vIixBydG2WMwkSaIzQq1N8bOY6VmsWBuRljHal1byH+5w0zHV55ORNppqkgy4fCjCMTd9EIGjNJieYzQzCRzPwVkQhLTLTprWJKcNcjb5Jeq+kafudAGWpwBhfgwiVcwy10oAsEnuAF3uDderZerY9lXSVr1dsp/IH1+QPN7ZMo</latexit><latexit sha1_base64="E7LMTcFDtbu/gabZpdlIempi43A=">AAAB+XicbVBPS8MwHP11/ptzavW6S3AIwmC0u+hR8CI7TXB/YCslzdI1LE1Lkoqj7ODFr+LFgyJ+EW9+G7NuB918EHi/9/IjeS9IOVPacb6t0tb2zu5eeb9yUD08OrZPqj2VZJLQLkl4IgcBVpQzQbuaaU4HqaQ4DjjtB9Obhd9/oFKxRNzrWUq9GE8ECxnB2ki+XYt8FzVQ5LfQSCeoXUxtMzXQo2/XnaZTAG0Sd0XqsELHt79G44RkMRWacKzU0HVS7eVYakY4nVdGmaIpJlM8oUNDBY6p8vIixBydG2WMwkSaIzQq1N8bOY6VmsWBuRljHal1byH+5w0zHV55ORNppqkgy4fCjCMTd9EIGjNJieYzQzCRzPwVkQhLTLTprWJKcNcjb5Jeq+kafudAGWpwBhfgwiVcwy10oAsEnuAF3uDderZerY9lXSVr1dsp/IH1+QPN7ZMo</latexit><latexit sha1_base64="Zv5LhXSm8/oD/4UwETFo4HEBhXM=">AAACBHicbVDLSsNAFL3xWesr6rKbwSIIhZJ0o8uiG+mqgn1AG8JkOmmGTh7MTMQSunDjr7hxoYhbP8Kdf+M0zUJbDwyce8693LnHSziTyrK+jbX1jc2t7dJOeXdv/+DQPDruyjgVhHZIzGPR97CknEW0o5jitJ8IikOP0543uZ77vXsqJIujOzVNqBPiccR8RrDSkmtWAtdGNRS4DTRUMWrlVUtXNfTgmlWrbuVAq8QuSBUKtF3zaziKSRrSSBGOpRzYVqKcDAvFCKez8jCVNMFkgsd0oGmEQyqdLD9ihs60MkJ+LPSLFMrV3xMZDqWchp7uDLEK5LI3F//zBqnyL52MRUmqaEQWi/yUI33uPBE0YoISxaeaYCKY/isiARaYKJ1bWYdgL5+8SrqNuq35rVVtXhVxlKACp3AONlxAE26gDR0g8AjP8ApvxpPxYrwbH4vWNaOYOYE/MD5/ADADlJM=</latexit><latexit sha1_base64="eONUEoo3AuNgERX5r875BLrhUPQ=">AAACBHicbVDLSsNAFL2pr1pfUZfdDBZBKJSkCLosupGuKtgHtCFMppN26OTBzEQsoQs3/oobF4q49SPc+TdO0yy09cDAuefcy517vJgzqSzr2yisrW9sbhW3Szu7e/sH5uFRR0aJILRNIh6Jnocl5SykbcUUp71YUBx4nHa9yfXc795TIVkU3qlpTJ0Aj0LmM4KVllyzPHZtVEVjt44GKkLNrGrqqooeXLNi1awMaJXYOalAjpZrfg2GEUkCGirCsZR924qVk2KhGOF0VhokksaYTPCI9jUNcUClk2ZHzNCpVobIj4R+oUKZ+nsixYGU08DTnQFWY7nszcX/vH6i/EsnZWGcKBqSxSI/4UifO08EDZmgRPGpJpgIpv+KyBgLTJTOraRDsJdPXiWdes3W/Pa80rjK4yhCGU7gDGy4gAbcQAvaQOARnuEV3own48V4Nz4WrQUjnzmGPzA+fwAxQ5SX</latexit><latexit sha1_base64="eONUEoo3AuNgERX5r875BLrhUPQ=">AAACBHicbVDLSsNAFL2pr1pfUZfdDBZBKJSkCLosupGuKtgHtCFMppN26OTBzEQsoQs3/oobF4q49SPc+TdO0yy09cDAuefcy517vJgzqSzr2yisrW9sbhW3Szu7e/sH5uFRR0aJILRNIh6Jnocl5SykbcUUp71YUBx4nHa9yfXc795TIVkU3qlpTJ0Aj0LmM4KVllyzPHZtVEVjt44GKkLNrGrqqooeXLNi1awMaJXYOalAjpZrfg2GEUkCGirCsZR924qVk2KhGOF0VhokksaYTPCI9jUNcUClk2ZHzNCpVobIj4R+oUKZ+nsixYGU08DTnQFWY7nszcX/vH6i/EsnZWGcKBqSxSI/4UifO08EDZmgRPGpJpgIpv+KyBgLTJTOraRDsJdPXiWdes3W/Pa80rjK4yhCGU7gDGy4gAbcQAvaQOARnuEV3own48V4Nz4WrQUjnzmGPzA+fwAxQ5SX</latexit><latexit sha1_base64="eONUEoo3AuNgERX5r875BLrhUPQ=">AAACBHicbVDLSsNAFL2pr1pfUZfdDBZBKJSkCLosupGuKtgHtCFMppN26OTBzEQsoQs3/oobF4q49SPc+TdO0yy09cDAuefcy517vJgzqSzr2yisrW9sbhW3Szu7e/sH5uFRR0aJILRNIh6Jnocl5SykbcUUp71YUBx4nHa9yfXc795TIVkU3qlpTJ0Aj0LmM4KVllyzPHZtVEVjt44GKkLNrGrqqooeXLNi1awMaJXYOalAjpZrfg2GEUkCGirCsZR924qVk2KhGOF0VhokksaYTPCI9jUNcUClk2ZHzNCpVobIj4R+oUKZ+nsixYGU08DTnQFWY7nszcX/vH6i/EsnZWGcKBqSxSI/4UifO08EDZmgRPGpJpgIpv+KyBgLTJTOraRDsJdPXiWdes3W/Pa80rjK4yhCGU7gDGy4gAbcQAvaQOARnuEV3own48V4Nz4WrQUjnzmGPzA+fwAxQ5SX</latexit><latexit sha1_base64="eONUEoo3AuNgERX5r875BLrhUPQ=">AAACBHicbVDLSsNAFL2pr1pfUZfdDBZBKJSkCLosupGuKtgHtCFMppN26OTBzEQsoQs3/oobF4q49SPc+TdO0yy09cDAuefcy517vJgzqSzr2yisrW9sbhW3Szu7e/sH5uFRR0aJILRNIh6Jnocl5SykbcUUp71YUBx4nHa9yfXc795TIVkU3qlpTJ0Aj0LmM4KVllyzPHZtVEVjt44GKkLNrGrqqooeXLNi1awMaJXYOalAjpZrfg2GEUkCGirCsZR924qVk2KhGOF0VhokksaYTPCI9jUNcUClk2ZHzNCpVobIj4R+oUKZ+nsixYGU08DTnQFWY7nszcX/vH6i/EsnZWGcKBqSxSI/4UifO08EDZmgRPGpJpgIpv+KyBgLTJTOraRDsJdPXiWdes3W/Pa80rjK4yhCGU7gDGy4gAbcQAvaQOARnuEV3own48V4Nz4WrQUjnzmGPzA+fwAxQ5SX</latexit><latexit sha1_base64="eONUEoo3AuNgERX5r875BLrhUPQ=">AAACBHicbVDLSsNAFL2pr1pfUZfdDBZBKJSkCLosupGuKtgHtCFMppN26OTBzEQsoQs3/oobF4q49SPc+TdO0yy09cDAuefcy517vJgzqSzr2yisrW9sbhW3Szu7e/sH5uFRR0aJILRNIh6Jnocl5SykbcUUp71YUBx4nHa9yfXc795TIVkU3qlpTJ0Aj0LmM4KVllyzPHZtVEVjt44GKkLNrGrqqooeXLNi1awMaJXYOalAjpZrfg2GEUkCGirCsZR924qVk2KhGOF0VhokksaYTPCI9jUNcUClk2ZHzNCpVobIj4R+oUKZ+nsixYGU08DTnQFWY7nszcX/vH6i/EsnZWGcKBqSxSI/4UifO08EDZmgRPGpJpgIpv+KyBgLTJTOraRDsJdPXiWdes3W/Pa80rjK4yhCGU7gDGy4gAbcQAvaQOARnuEV3own48V4Nz4WrQUjnzmGPzA+fwAxQ5SX</latexit><latexit sha1_base64="eONUEoo3AuNgERX5r875BLrhUPQ=">AAACBHicbVDLSsNAFL2pr1pfUZfdDBZBKJSkCLosupGuKtgHtCFMppN26OTBzEQsoQs3/oobF4q49SPc+TdO0yy09cDAuefcy517vJgzqSzr2yisrW9sbhW3Szu7e/sH5uFRR0aJILRNIh6Jnocl5SykbcUUp71YUBx4nHa9yfXc795TIVkU3qlpTJ0Aj0LmM4KVllyzPHZtVEVjt44GKkLNrGrqqooeXLNi1awMaJXYOalAjpZrfg2GEUkCGirCsZR924qVk2KhGOF0VhokksaYTPCI9jUNcUClk2ZHzNCpVobIj4R+oUKZ+nsixYGU08DTnQFWY7nszcX/vH6i/EsnZWGcKBqSxSI/4UifO08EDZmgRPGpJpgIpv+KyBgLTJTOraRDsJdPXiWdes3W/Pa80rjK4yhCGU7gDGy4gAbcQAvaQOARnuEV3own48V4Nz4WrQUjnzmGPzA+fwAxQ5SX</latexit>

1 + cos�

2
=

⇣
k3,y

⇠3
+ k4,y

⇠4
+ k1,y + k2,y � ks,y

⌘2

4P 2
T

+ . . .
<latexit sha1_base64="q0Uh30GGwzeAky3iA8omlu/t3V0="></latexit><latexit sha1_base64="q0Uh30GGwzeAky3iA8omlu/t3V0="></latexit><latexit sha1_base64="q0Uh30GGwzeAky3iA8omlu/t3V0="></latexit><latexit sha1_base64="q0Uh30GGwzeAky3iA8omlu/t3V0="></latexit>

final state collinear radiation 

Jet Functions

The dijet limit is defined as ⌧ =
1 + cos(�)

2
! 0

<latexit sha1_base64="SkgQSTFquD3TsZpYg/RCQU64VNU="></latexit>



/18!6

Back-to-back limit

A

n3 = (1, sin ✓, 0, cos ✓), n4 = (1,� sin ✓, 0,� cos ✓)
<latexit sha1_base64="eWcLbBps2OWNQOTe/OCINoTrN6c=">AAACK3icbVDLSgMxFM34rPU16tJNsAgV2jKjBd0IpW5cVrAP6JQhk6ZtaCYzJHeEUvo/bvwVF7rwgVv/w/Sx6MMDgZNzziW5J4gF1+A4X9ba+sbm1nZqJ727t39waB8d13SUKMqqNBKRagREM8ElqwIHwRqxYiQMBKsH/buxX39iSvNIPsIgZq2QdCXvcErASL5dlv7VbdbNeZpLD3oMSM7JeTTS08tFDku/OA7kFxL5uYhvZ5yCMwFeJe6MZNAMFd9+89oRTUImgQqiddN1YmgNiQJOBRulvUSzmNA+6bKmoZKETLeGk11H+NwobdyJlDkS8ESdnxiSUOtBGJhkSKCnl72x+J/XTKBz0xpyGSfAJJ0+1EkEhgiPi8NtrhgFMTCEUMXNXzHtEUUomHrTpgR3eeVVUrssuIY/FDOl8qyOFDpFZyiLXHSNSugeVVAVUfSMXtEH+rRerHfr2/qZRtes2cwJWoD1+wcJB6Ui</latexit><latexit sha1_base64="eWcLbBps2OWNQOTe/OCINoTrN6c=">AAACK3icbVDLSgMxFM34rPU16tJNsAgV2jKjBd0IpW5cVrAP6JQhk6ZtaCYzJHeEUvo/bvwVF7rwgVv/w/Sx6MMDgZNzziW5J4gF1+A4X9ba+sbm1nZqJ727t39waB8d13SUKMqqNBKRagREM8ElqwIHwRqxYiQMBKsH/buxX39iSvNIPsIgZq2QdCXvcErASL5dlv7VbdbNeZpLD3oMSM7JeTTS08tFDku/OA7kFxL5uYhvZ5yCMwFeJe6MZNAMFd9+89oRTUImgQqiddN1YmgNiQJOBRulvUSzmNA+6bKmoZKETLeGk11H+NwobdyJlDkS8ESdnxiSUOtBGJhkSKCnl72x+J/XTKBz0xpyGSfAJJ0+1EkEhgiPi8NtrhgFMTCEUMXNXzHtEUUomHrTpgR3eeVVUrssuIY/FDOl8qyOFDpFZyiLXHSNSugeVVAVUfSMXtEH+rRerHfr2/qZRtes2cwJWoD1+wcJB6Ui</latexit><latexit sha1_base64="eWcLbBps2OWNQOTe/OCINoTrN6c=">AAACK3icbVDLSgMxFM34rPU16tJNsAgV2jKjBd0IpW5cVrAP6JQhk6ZtaCYzJHeEUvo/bvwVF7rwgVv/w/Sx6MMDgZNzziW5J4gF1+A4X9ba+sbm1nZqJ727t39waB8d13SUKMqqNBKRagREM8ElqwIHwRqxYiQMBKsH/buxX39iSvNIPsIgZq2QdCXvcErASL5dlv7VbdbNeZpLD3oMSM7JeTTS08tFDku/OA7kFxL5uYhvZ5yCMwFeJe6MZNAMFd9+89oRTUImgQqiddN1YmgNiQJOBRulvUSzmNA+6bKmoZKETLeGk11H+NwobdyJlDkS8ESdnxiSUOtBGJhkSKCnl72x+J/XTKBz0xpyGSfAJJ0+1EkEhgiPi8NtrhgFMTCEUMXNXzHtEUUomHrTpgR3eeVVUrssuIY/FDOl8qyOFDpFZyiLXHSNSugeVVAVUfSMXtEH+rRerHfr2/qZRtes2cwJWoD1+wcJB6Ui</latexit><latexit sha1_base64="eWcLbBps2OWNQOTe/OCINoTrN6c=">AAACK3icbVDLSgMxFM34rPU16tJNsAgV2jKjBd0IpW5cVrAP6JQhk6ZtaCYzJHeEUvo/bvwVF7rwgVv/w/Sx6MMDgZNzziW5J4gF1+A4X9ba+sbm1nZqJ727t39waB8d13SUKMqqNBKRagREM8ElqwIHwRqxYiQMBKsH/buxX39iSvNIPsIgZq2QdCXvcErASL5dlv7VbdbNeZpLD3oMSM7JeTTS08tFDku/OA7kFxL5uYhvZ5yCMwFeJe6MZNAMFd9+89oRTUImgQqiddN1YmgNiQJOBRulvUSzmNA+6bKmoZKETLeGk11H+NwobdyJlDkS8ESdnxiSUOtBGJhkSKCnl72x+J/XTKBz0xpyGSfAJJ0+1EkEhgiPi8NtrhgFMTCEUMXNXzHtEUUomHrTpgR3eeVVUrssuIY/FDOl8qyOFDpFZyiLXHSNSugeVVAVUfSMXtEH+rRerHfr2/qZRtes2cwJWoD1+wcJB6Ui</latexit>

n1 = (1, 0, 0, 1), n2 = (1, 0, 0,�1)
<latexit sha1_base64="7F+Bs27TNKXM/a0QkpgHtAk78tg=">AAACBnicbVDLSgMxFM3UV62vUZciBIvQQpVJEXQjFN24rGAf0A5DJs20oZnMkGSEMnTlxl9x40IRt36DO//GtB1BW08InJxzLzf3+DFnSjvOl5VbWl5ZXcuvFzY2t7Z37N29pooSSWiDRDySbR8rypmgDc00p+1YUhz6nLb84fXEb91TqVgk7vQopm6I+4IFjGBtJM8+FB66LKGKYw4qV6Dwqj/PE1T27KJz6kwBFwnKSBFkqHv2Z7cXkSSkQhOOleogJ9ZuiqVmhNNxoZsoGmMyxH3aMVTgkCo3na4xhsdG6cEgkuYKDafq744Uh0qNQt9UhlgP1Lw3Ef/zOokOLtyUiTjRVJDZoCDhUEdwkgnsMUmJ5iNDMJHM/BWSAZaYaJNcwYSA5ldeJM3qKTL89qxYu8riyIMDcARKAIFzUAM3oA4agIAH8ARewKv1aD1bb9b7rDRnZT374A+sj29XiZPr</latexit><latexit sha1_base64="7F+Bs27TNKXM/a0QkpgHtAk78tg=">AAACBnicbVDLSgMxFM3UV62vUZciBIvQQpVJEXQjFN24rGAf0A5DJs20oZnMkGSEMnTlxl9x40IRt36DO//GtB1BW08InJxzLzf3+DFnSjvOl5VbWl5ZXcuvFzY2t7Z37N29pooSSWiDRDySbR8rypmgDc00p+1YUhz6nLb84fXEb91TqVgk7vQopm6I+4IFjGBtJM8+FB66LKGKYw4qV6Dwqj/PE1T27KJz6kwBFwnKSBFkqHv2Z7cXkSSkQhOOleogJ9ZuiqVmhNNxoZsoGmMyxH3aMVTgkCo3na4xhsdG6cEgkuYKDafq744Uh0qNQt9UhlgP1Lw3Ef/zOokOLtyUiTjRVJDZoCDhUEdwkgnsMUmJ5iNDMJHM/BWSAZaYaJNcwYSA5ldeJM3qKTL89qxYu8riyIMDcARKAIFzUAM3oA4agIAH8ARewKv1aD1bb9b7rDRnZT374A+sj29XiZPr</latexit><latexit sha1_base64="7F+Bs27TNKXM/a0QkpgHtAk78tg=">AAACBnicbVDLSgMxFM3UV62vUZciBIvQQpVJEXQjFN24rGAf0A5DJs20oZnMkGSEMnTlxl9x40IRt36DO//GtB1BW08InJxzLzf3+DFnSjvOl5VbWl5ZXcuvFzY2t7Z37N29pooSSWiDRDySbR8rypmgDc00p+1YUhz6nLb84fXEb91TqVgk7vQopm6I+4IFjGBtJM8+FB66LKGKYw4qV6Dwqj/PE1T27KJz6kwBFwnKSBFkqHv2Z7cXkSSkQhOOleogJ9ZuiqVmhNNxoZsoGmMyxH3aMVTgkCo3na4xhsdG6cEgkuYKDafq744Uh0qNQt9UhlgP1Lw3Ef/zOokOLtyUiTjRVJDZoCDhUEdwkgnsMUmJ5iNDMJHM/BWSAZaYaJNcwYSA5ldeJM3qKTL89qxYu8riyIMDcARKAIFzUAM3oA4agIAH8ARewKv1aD1bb9b7rDRnZT374A+sj29XiZPr</latexit><latexit sha1_base64="7F+Bs27TNKXM/a0QkpgHtAk78tg=">AAACBnicbVDLSgMxFM3UV62vUZciBIvQQpVJEXQjFN24rGAf0A5DJs20oZnMkGSEMnTlxl9x40IRt36DO//GtB1BW08InJxzLzf3+DFnSjvOl5VbWl5ZXcuvFzY2t7Z37N29pooSSWiDRDySbR8rypmgDc00p+1YUhz6nLb84fXEb91TqVgk7vQopm6I+4IFjGBtJM8+FB66LKGKYw4qV6Dwqj/PE1T27KJz6kwBFwnKSBFkqHv2Z7cXkSSkQhOOleogJ9ZuiqVmhNNxoZsoGmMyxH3aMVTgkCo3na4xhsdG6cEgkuYKDafq744Uh0qNQt9UhlgP1Lw3Ef/zOokOLtyUiTjRVJDZoCDhUEdwkgnsMUmJ5iNDMJHM/BWSAZaYaJNcwYSA5ldeJM3qKTL89qxYu8riyIMDcARKAIFzUAM3oA4agIAH8ARewKv1aD1bb9b7rDRnZT374A+sj29XiZPr</latexit>

Select dijet events

Define scattering plane: x-z 

h1 + h2 ! J1 + J2 + x
<latexit sha1_base64="eONUEoo3AuNgERX5r875BLrhUPQ=">AAACBHicbVDLSsNAFL2pr1pfUZfdDBZBKJSkCLosupGuKtgHtCFMppN26OTBzEQsoQs3/oobF4q49SPc+TdO0yy09cDAuefcy517vJgzqSzr2yisrW9sbhW3Szu7e/sH5uFRR0aJILRNIh6Jnocl5SykbcUUp71YUBx4nHa9yfXc795TIVkU3qlpTJ0Aj0LmM4KVllyzPHZtVEVjt44GKkLNrGrqqooeXLNi1awMaJXYOalAjpZrfg2GEUkCGirCsZR924qVk2KhGOF0VhokksaYTPCI9jUNcUClk2ZHzNCpVobIj4R+oUKZ+nsixYGU08DTnQFWY7nszcX/vH6i/EsnZWGcKBqSxSI/4UifO08EDZmgRPGpJpgIpv+KyBgLTJTOraRDsJdPXiWdes3W/Pa80rjK4yhCGU7gDGy4gAbcQAvaQOARnuEV3own48V4Nz4WrQUjnzmGPzA+fwAxQ5SX</latexit><latexit sha1_base64="eONUEoo3AuNgERX5r875BLrhUPQ=">AAACBHicbVDLSsNAFL2pr1pfUZfdDBZBKJSkCLosupGuKtgHtCFMppN26OTBzEQsoQs3/oobF4q49SPc+TdO0yy09cDAuefcy517vJgzqSzr2yisrW9sbhW3Szu7e/sH5uFRR0aJILRNIh6Jnocl5SykbcUUp71YUBx4nHa9yfXc795TIVkU3qlpTJ0Aj0LmM4KVllyzPHZtVEVjt44GKkLNrGrqqooeXLNi1awMaJXYOalAjpZrfg2GEUkCGirCsZR924qVk2KhGOF0VhokksaYTPCI9jUNcUClk2ZHzNCpVobIj4R+oUKZ+nsixYGU08DTnQFWY7nszcX/vH6i/EsnZWGcKBqSxSI/4UifO08EDZmgRPGpJpgIpv+KyBgLTJTOraRDsJdPXiWdes3W/Pa80rjK4yhCGU7gDGy4gAbcQAvaQOARnuEV3own48V4Nz4WrQUjnzmGPzA+fwAxQ5SX</latexit><latexit sha1_base64="eONUEoo3AuNgERX5r875BLrhUPQ=">AAACBHicbVDLSsNAFL2pr1pfUZfdDBZBKJSkCLosupGuKtgHtCFMppN26OTBzEQsoQs3/oobF4q49SPc+TdO0yy09cDAuefcy517vJgzqSzr2yisrW9sbhW3Szu7e/sH5uFRR0aJILRNIh6Jnocl5SykbcUUp71YUBx4nHa9yfXc795TIVkU3qlpTJ0Aj0LmM4KVllyzPHZtVEVjt44GKkLNrGrqqooeXLNi1awMaJXYOalAjpZrfg2GEUkCGirCsZR924qVk2KhGOF0VhokksaYTPCI9jUNcUClk2ZHzNCpVobIj4R+oUKZ+nsixYGU08DTnQFWY7nszcX/vH6i/EsnZWGcKBqSxSI/4UifO08EDZmgRPGpJpgIpv+KyBgLTJTOraRDsJdPXiWdes3W/Pa80rjK4yhCGU7gDGy4gAbcQAvaQOARnuEV3own48V4Nz4WrQUjnzmGPzA+fwAxQ5SX</latexit><latexit sha1_base64="ck8pdC+ekZH4nUmSP+ZG7r8lEyk=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odOn4MoA7ncAFXEMIN3MEDdKALAhJ4hXdv4r15H6uuat66tDP4I+/zBzjGijg=</latexit><latexit sha1_base64="E7LMTcFDtbu/gabZpdlIempi43A=">AAAB+XicbVBPS8MwHP11/ptzavW6S3AIwmC0u+hR8CI7TXB/YCslzdI1LE1Lkoqj7ODFr+LFgyJ+EW9+G7NuB918EHi/9/IjeS9IOVPacb6t0tb2zu5eeb9yUD08OrZPqj2VZJLQLkl4IgcBVpQzQbuaaU4HqaQ4DjjtB9Obhd9/oFKxRNzrWUq9GE8ECxnB2ki+XYt8FzVQ5LfQSCeoXUxtMzXQo2/XnaZTAG0Sd0XqsELHt79G44RkMRWacKzU0HVS7eVYakY4nVdGmaIpJlM8oUNDBY6p8vIixBydG2WMwkSaIzQq1N8bOY6VmsWBuRljHal1byH+5w0zHV55ORNppqkgy4fCjCMTd9EIGjNJieYzQzCRzPwVkQhLTLTprWJKcNcjb5Jeq+kafudAGWpwBhfgwiVcwy10oAsEnuAF3uDderZerY9lXSVr1dsp/IH1+QPN7ZMo</latexit><latexit sha1_base64="E7LMTcFDtbu/gabZpdlIempi43A=">AAAB+XicbVBPS8MwHP11/ptzavW6S3AIwmC0u+hR8CI7TXB/YCslzdI1LE1Lkoqj7ODFr+LFgyJ+EW9+G7NuB918EHi/9/IjeS9IOVPacb6t0tb2zu5eeb9yUD08OrZPqj2VZJLQLkl4IgcBVpQzQbuaaU4HqaQ4DjjtB9Obhd9/oFKxRNzrWUq9GE8ECxnB2ki+XYt8FzVQ5LfQSCeoXUxtMzXQo2/XnaZTAG0Sd0XqsELHt79G44RkMRWacKzU0HVS7eVYakY4nVdGmaIpJlM8oUNDBY6p8vIixBydG2WMwkSaIzQq1N8bOY6VmsWBuRljHal1byH+5w0zHV55ORNppqkgy4fCjCMTd9EIGjNJieYzQzCRzPwVkQhLTLTprWJKcNcjb5Jeq+kafudAGWpwBhfgwiVcwy10oAsEnuAF3uDderZerY9lXSVr1dsp/IH1+QPN7ZMo</latexit><latexit sha1_base64="Zv5LhXSm8/oD/4UwETFo4HEBhXM=">AAACBHicbVDLSsNAFL3xWesr6rKbwSIIhZJ0o8uiG+mqgn1AG8JkOmmGTh7MTMQSunDjr7hxoYhbP8Kdf+M0zUJbDwyce8693LnHSziTyrK+jbX1jc2t7dJOeXdv/+DQPDruyjgVhHZIzGPR97CknEW0o5jitJ8IikOP0543uZ77vXsqJIujOzVNqBPiccR8RrDSkmtWAtdGNRS4DTRUMWrlVUtXNfTgmlWrbuVAq8QuSBUKtF3zaziKSRrSSBGOpRzYVqKcDAvFCKez8jCVNMFkgsd0oGmEQyqdLD9ihs60MkJ+LPSLFMrV3xMZDqWchp7uDLEK5LI3F//zBqnyL52MRUmqaEQWi/yUI33uPBE0YoISxaeaYCKY/isiARaYKJ1bWYdgL5+8SrqNuq35rVVtXhVxlKACp3AONlxAE26gDR0g8AjP8ApvxpPxYrwbH4vWNaOYOYE/MD5/ADADlJM=</latexit><latexit sha1_base64="eONUEoo3AuNgERX5r875BLrhUPQ=">AAACBHicbVDLSsNAFL2pr1pfUZfdDBZBKJSkCLosupGuKtgHtCFMppN26OTBzEQsoQs3/oobF4q49SPc+TdO0yy09cDAuefcy517vJgzqSzr2yisrW9sbhW3Szu7e/sH5uFRR0aJILRNIh6Jnocl5SykbcUUp71YUBx4nHa9yfXc795TIVkU3qlpTJ0Aj0LmM4KVllyzPHZtVEVjt44GKkLNrGrqqooeXLNi1awMaJXYOalAjpZrfg2GEUkCGirCsZR924qVk2KhGOF0VhokksaYTPCI9jUNcUClk2ZHzNCpVobIj4R+oUKZ+nsixYGU08DTnQFWY7nszcX/vH6i/EsnZWGcKBqSxSI/4UifO08EDZmgRPGpJpgIpv+KyBgLTJTOraRDsJdPXiWdes3W/Pa80rjK4yhCGU7gDGy4gAbcQAvaQOARnuEV3own48V4Nz4WrQUjnzmGPzA+fwAxQ5SX</latexit><latexit sha1_base64="eONUEoo3AuNgERX5r875BLrhUPQ=">AAACBHicbVDLSsNAFL2pr1pfUZfdDBZBKJSkCLosupGuKtgHtCFMppN26OTBzEQsoQs3/oobF4q49SPc+TdO0yy09cDAuefcy517vJgzqSzr2yisrW9sbhW3Szu7e/sH5uFRR0aJILRNIh6Jnocl5SykbcUUp71YUBx4nHa9yfXc795TIVkU3qlpTJ0Aj0LmM4KVllyzPHZtVEVjt44GKkLNrGrqqooeXLNi1awMaJXYOalAjpZrfg2GEUkCGirCsZR924qVk2KhGOF0VhokksaYTPCI9jUNcUClk2ZHzNCpVobIj4R+oUKZ+nsixYGU08DTnQFWY7nszcX/vH6i/EsnZWGcKBqSxSI/4UifO08EDZmgRPGpJpgIpv+KyBgLTJTOraRDsJdPXiWdes3W/Pa80rjK4yhCGU7gDGy4gAbcQAvaQOARnuEV3own48V4Nz4WrQUjnzmGPzA+fwAxQ5SX</latexit><latexit sha1_base64="eONUEoo3AuNgERX5r875BLrhUPQ=">AAACBHicbVDLSsNAFL2pr1pfUZfdDBZBKJSkCLosupGuKtgHtCFMppN26OTBzEQsoQs3/oobF4q49SPc+TdO0yy09cDAuefcy517vJgzqSzr2yisrW9sbhW3Szu7e/sH5uFRR0aJILRNIh6Jnocl5SykbcUUp71YUBx4nHa9yfXc795TIVkU3qlpTJ0Aj0LmM4KVllyzPHZtVEVjt44GKkLNrGrqqooeXLNi1awMaJXYOalAjpZrfg2GEUkCGirCsZR924qVk2KhGOF0VhokksaYTPCI9jUNcUClk2ZHzNCpVobIj4R+oUKZ+nsixYGU08DTnQFWY7nszcX/vH6i/EsnZWGcKBqSxSI/4UifO08EDZmgRPGpJpgIpv+KyBgLTJTOraRDsJdPXiWdes3W/Pa80rjK4yhCGU7gDGy4gAbcQAvaQOARnuEV3own48V4Nz4WrQUjnzmGPzA+fwAxQ5SX</latexit><latexit sha1_base64="eONUEoo3AuNgERX5r875BLrhUPQ=">AAACBHicbVDLSsNAFL2pr1pfUZfdDBZBKJSkCLosupGuKtgHtCFMppN26OTBzEQsoQs3/oobF4q49SPc+TdO0yy09cDAuefcy517vJgzqSzr2yisrW9sbhW3Szu7e/sH5uFRR0aJILRNIh6Jnocl5SykbcUUp71YUBx4nHa9yfXc795TIVkU3qlpTJ0Aj0LmM4KVllyzPHZtVEVjt44GKkLNrGrqqooeXLNi1awMaJXYOalAjpZrfg2GEUkCGirCsZR924qVk2KhGOF0VhokksaYTPCI9jUNcUClk2ZHzNCpVobIj4R+oUKZ+nsixYGU08DTnQFWY7nszcX/vH6i/EsnZWGcKBqSxSI/4UifO08EDZmgRPGpJpgIpv+KyBgLTJTOraRDsJdPXiWdes3W/Pa80rjK4yhCGU7gDGy4gAbcQAvaQOARnuEV3own48V4Nz4WrQUjnzmGPzA+fwAxQ5SX</latexit><latexit sha1_base64="eONUEoo3AuNgERX5r875BLrhUPQ=">AAACBHicbVDLSsNAFL2pr1pfUZfdDBZBKJSkCLosupGuKtgHtCFMppN26OTBzEQsoQs3/oobF4q49SPc+TdO0yy09cDAuefcy517vJgzqSzr2yisrW9sbhW3Szu7e/sH5uFRR0aJILRNIh6Jnocl5SykbcUUp71YUBx4nHa9yfXc795TIVkU3qlpTJ0Aj0LmM4KVllyzPHZtVEVjt44GKkLNrGrqqooeXLNi1awMaJXYOalAjpZrfg2GEUkCGirCsZR924qVk2KhGOF0VhokksaYTPCI9jUNcUClk2ZHzNCpVobIj4R+oUKZ+nsixYGU08DTnQFWY7nszcX/vH6i/EsnZWGcKBqSxSI/4UifO08EDZmgRPGpJpgIpv+KyBgLTJTOraRDsJdPXiWdes3W/Pa80rjK4yhCGU7gDGy4gAbcQAvaQOARnuEV3own48V4Nz4WrQUjnzmGPzA+fwAxQ5SX</latexit><latexit sha1_base64="ck8pdC+ekZH4nUmSP+ZG7r8lEyk=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odOn4MoA7ncAFXEMIN3MEDdKALAhJ4hXdv4r15H6uuat66tDP4I+/zBzjGijg=</latexit><latexit sha1_base64="E7LMTcFDtbu/gabZpdlIempi43A=">AAAB+XicbVBPS8MwHP11/ptzavW6S3AIwmC0u+hR8CI7TXB/YCslzdI1LE1Lkoqj7ODFr+LFgyJ+EW9+G7NuB918EHi/9/IjeS9IOVPacb6t0tb2zu5eeb9yUD08OrZPqj2VZJLQLkl4IgcBVpQzQbuaaU4HqaQ4DjjtB9Obhd9/oFKxRNzrWUq9GE8ECxnB2ki+XYt8FzVQ5LfQSCeoXUxtMzXQo2/XnaZTAG0Sd0XqsELHt79G44RkMRWacKzU0HVS7eVYakY4nVdGmaIpJlM8oUNDBY6p8vIixBydG2WMwkSaIzQq1N8bOY6VmsWBuRljHal1byH+5w0zHV55ORNppqkgy4fCjCMTd9EIGjNJieYzQzCRzPwVkQhLTLTprWJKcNcjb5Jeq+kafudAGWpwBhfgwiVcwy10oAsEnuAF3uDderZerY9lXSVr1dsp/IH1+QPN7ZMo</latexit><latexit sha1_base64="E7LMTcFDtbu/gabZpdlIempi43A=">AAAB+XicbVBPS8MwHP11/ptzavW6S3AIwmC0u+hR8CI7TXB/YCslzdI1LE1Lkoqj7ODFr+LFgyJ+EW9+G7NuB918EHi/9/IjeS9IOVPacb6t0tb2zu5eeb9yUD08OrZPqj2VZJLQLkl4IgcBVpQzQbuaaU4HqaQ4DjjtB9Obhd9/oFKxRNzrWUq9GE8ECxnB2ki+XYt8FzVQ5LfQSCeoXUxtMzXQo2/XnaZTAG0Sd0XqsELHt79G44RkMRWacKzU0HVS7eVYakY4nVdGmaIpJlM8oUNDBY6p8vIixBydG2WMwkSaIzQq1N8bOY6VmsWBuRljHal1byH+5w0zHV55ORNppqkgy4fCjCMTd9EIGjNJieYzQzCRzPwVkQhLTLTprWJKcNcjb5Jeq+kafudAGWpwBhfgwiVcwy10oAsEnuAF3uDderZerY9lXSVr1dsp/IH1+QPN7ZMo</latexit><latexit sha1_base64="Zv5LhXSm8/oD/4UwETFo4HEBhXM=">AAACBHicbVDLSsNAFL3xWesr6rKbwSIIhZJ0o8uiG+mqgn1AG8JkOmmGTh7MTMQSunDjr7hxoYhbP8Kdf+M0zUJbDwyce8693LnHSziTyrK+jbX1jc2t7dJOeXdv/+DQPDruyjgVhHZIzGPR97CknEW0o5jitJ8IikOP0543uZ77vXsqJIujOzVNqBPiccR8RrDSkmtWAtdGNRS4DTRUMWrlVUtXNfTgmlWrbuVAq8QuSBUKtF3zaziKSRrSSBGOpRzYVqKcDAvFCKez8jCVNMFkgsd0oGmEQyqdLD9ihs60MkJ+LPSLFMrV3xMZDqWchp7uDLEK5LI3F//zBqnyL52MRUmqaEQWi/yUI33uPBE0YoISxaeaYCKY/isiARaYKJ1bWYdgL5+8SrqNuq35rVVtXhVxlKACp3AONlxAE26gDR0g8AjP8ApvxpPxYrwbH4vWNaOYOYE/MD5/ADADlJM=</latexit><latexit sha1_base64="eONUEoo3AuNgERX5r875BLrhUPQ=">AAACBHicbVDLSsNAFL2pr1pfUZfdDBZBKJSkCLosupGuKtgHtCFMppN26OTBzEQsoQs3/oobF4q49SPc+TdO0yy09cDAuefcy517vJgzqSzr2yisrW9sbhW3Szu7e/sH5uFRR0aJILRNIh6Jnocl5SykbcUUp71YUBx4nHa9yfXc795TIVkU3qlpTJ0Aj0LmM4KVllyzPHZtVEVjt44GKkLNrGrqqooeXLNi1awMaJXYOalAjpZrfg2GEUkCGirCsZR924qVk2KhGOF0VhokksaYTPCI9jUNcUClk2ZHzNCpVobIj4R+oUKZ+nsixYGU08DTnQFWY7nszcX/vH6i/EsnZWGcKBqSxSI/4UifO08EDZmgRPGpJpgIpv+KyBgLTJTOraRDsJdPXiWdes3W/Pa80rjK4yhCGU7gDGy4gAbcQAvaQOARnuEV3own48V4Nz4WrQUjnzmGPzA+fwAxQ5SX</latexit><latexit sha1_base64="eONUEoo3AuNgERX5r875BLrhUPQ=">AAACBHicbVDLSsNAFL2pr1pfUZfdDBZBKJSkCLosupGuKtgHtCFMppN26OTBzEQsoQs3/oobF4q49SPc+TdO0yy09cDAuefcy517vJgzqSzr2yisrW9sbhW3Szu7e/sH5uFRR0aJILRNIh6Jnocl5SykbcUUp71YUBx4nHa9yfXc795TIVkU3qlpTJ0Aj0LmM4KVllyzPHZtVEVjt44GKkLNrGrqqooeXLNi1awMaJXYOalAjpZrfg2GEUkCGirCsZR924qVk2KhGOF0VhokksaYTPCI9jUNcUClk2ZHzNCpVobIj4R+oUKZ+nsixYGU08DTnQFWY7nszcX/vH6i/EsnZWGcKBqSxSI/4UifO08EDZmgRPGpJpgIpv+KyBgLTJTOraRDsJdPXiWdes3W/Pa80rjK4yhCGU7gDGy4gAbcQAvaQOARnuEV3own48V4Nz4WrQUjnzmGPzA+fwAxQ5SX</latexit><latexit sha1_base64="eONUEoo3AuNgERX5r875BLrhUPQ=">AAACBHicbVDLSsNAFL2pr1pfUZfdDBZBKJSkCLosupGuKtgHtCFMppN26OTBzEQsoQs3/oobF4q49SPc+TdO0yy09cDAuefcy517vJgzqSzr2yisrW9sbhW3Szu7e/sH5uFRR0aJILRNIh6Jnocl5SykbcUUp71YUBx4nHa9yfXc795TIVkU3qlpTJ0Aj0LmM4KVllyzPHZtVEVjt44GKkLNrGrqqooeXLNi1awMaJXYOalAjpZrfg2GEUkCGirCsZR924qVk2KhGOF0VhokksaYTPCI9jUNcUClk2ZHzNCpVobIj4R+oUKZ+nsixYGU08DTnQFWY7nszcX/vH6i/EsnZWGcKBqSxSI/4UifO08EDZmgRPGpJpgIpv+KyBgLTJTOraRDsJdPXiWdes3W/Pa80rjK4yhCGU7gDGy4gAbcQAvaQOARnuEV3own48V4Nz4WrQUjnzmGPzA+fwAxQ5SX</latexit><latexit sha1_base64="eONUEoo3AuNgERX5r875BLrhUPQ=">AAACBHicbVDLSsNAFL2pr1pfUZfdDBZBKJSkCLosupGuKtgHtCFMppN26OTBzEQsoQs3/oobF4q49SPc+TdO0yy09cDAuefcy517vJgzqSzr2yisrW9sbhW3Szu7e/sH5uFRR0aJILRNIh6Jnocl5SykbcUUp71YUBx4nHa9yfXc795TIVkU3qlpTJ0Aj0LmM4KVllyzPHZtVEVjt44GKkLNrGrqqooeXLNi1awMaJXYOalAjpZrfg2GEUkCGirCsZR924qVk2KhGOF0VhokksaYTPCI9jUNcUClk2ZHzNCpVobIj4R+oUKZ+nsixYGU08DTnQFWY7nszcX/vH6i/EsnZWGcKBqSxSI/4UifO08EDZmgRPGpJpgIpv+KyBgLTJTOraRDsJdPXiWdes3W/Pa80rjK4yhCGU7gDGy4gAbcQAvaQOARnuEV3own48V4Nz4WrQUjnzmGPzA+fwAxQ5SX</latexit><latexit sha1_base64="eONUEoo3AuNgERX5r875BLrhUPQ=">AAACBHicbVDLSsNAFL2pr1pfUZfdDBZBKJSkCLosupGuKtgHtCFMppN26OTBzEQsoQs3/oobF4q49SPc+TdO0yy09cDAuefcy517vJgzqSzr2yisrW9sbhW3Szu7e/sH5uFRR0aJILRNIh6Jnocl5SykbcUUp71YUBx4nHa9yfXc795TIVkU3qlpTJ0Aj0LmM4KVllyzPHZtVEVjt44GKkLNrGrqqooeXLNi1awMaJXYOalAjpZrfg2GEUkCGirCsZR924qVk2KhGOF0VhokksaYTPCI9jUNcUClk2ZHzNCpVobIj4R+oUKZ+nsixYGU08DTnQFWY7nszcX/vH6i/EsnZWGcKBqSxSI/4UifO08EDZmgRPGpJpgIpv+KyBgLTJTOraRDsJdPXiWdes3W/Pa80rjK4yhCGU7gDGy4gAbcQAvaQOARnuEV3own48V4Nz4WrQUjnzmGPzA+fwAxQ5SX</latexit><latexit sha1_base64="eONUEoo3AuNgERX5r875BLrhUPQ=">AAACBHicbVDLSsNAFL2pr1pfUZfdDBZBKJSkCLosupGuKtgHtCFMppN26OTBzEQsoQs3/oobF4q49SPc+TdO0yy09cDAuefcy517vJgzqSzr2yisrW9sbhW3Szu7e/sH5uFRR0aJILRNIh6Jnocl5SykbcUUp71YUBx4nHa9yfXc795TIVkU3qlpTJ0Aj0LmM4KVllyzPHZtVEVjt44GKkLNrGrqqooeXLNi1awMaJXYOalAjpZrfg2GEUkCGirCsZR924qVk2KhGOF0VhokksaYTPCI9jUNcUClk2ZHzNCpVobIj4R+oUKZ+nsixYGU08DTnQFWY7nszcX/vH6i/EsnZWGcKBqSxSI/4UifO08EDZmgRPGpJpgIpv+KyBgLTJTOraRDsJdPXiWdes3W/Pa80rjK4yhCGU7gDGy4gAbcQAvaQOARnuEV3own48V4Nz4WrQUjnzmGPzA+fwAxQ5SX</latexit>

1 + cos�

2
=

⇣
k3,y

⇠3
+ k4,y

⇠4
+ k1,y + k2,y � ks,y

⌘2

4P 2
T

+ . . .
<latexit sha1_base64="q0Uh30GGwzeAky3iA8omlu/t3V0="></latexit><latexit sha1_base64="q0Uh30GGwzeAky3iA8omlu/t3V0="></latexit><latexit sha1_base64="q0Uh30GGwzeAky3iA8omlu/t3V0="></latexit><latexit sha1_base64="q0Uh30GGwzeAky3iA8omlu/t3V0="></latexit>

final state collinear radiation 

Jet Functions

Beam Functions 

initial state collinear radiation

The dijet limit is defined as ⌧ =
1 + cos(�)

2
! 0

<latexit sha1_base64="SkgQSTFquD3TsZpYg/RCQU64VNU="></latexit>



/18!6

Back-to-back limit

A

n3 = (1, sin ✓, 0, cos ✓), n4 = (1,� sin ✓, 0,� cos ✓)
<latexit sha1_base64="eWcLbBps2OWNQOTe/OCINoTrN6c=">AAACK3icbVDLSgMxFM34rPU16tJNsAgV2jKjBd0IpW5cVrAP6JQhk6ZtaCYzJHeEUvo/bvwVF7rwgVv/w/Sx6MMDgZNzziW5J4gF1+A4X9ba+sbm1nZqJ727t39waB8d13SUKMqqNBKRagREM8ElqwIHwRqxYiQMBKsH/buxX39iSvNIPsIgZq2QdCXvcErASL5dlv7VbdbNeZpLD3oMSM7JeTTS08tFDku/OA7kFxL5uYhvZ5yCMwFeJe6MZNAMFd9+89oRTUImgQqiddN1YmgNiQJOBRulvUSzmNA+6bKmoZKETLeGk11H+NwobdyJlDkS8ESdnxiSUOtBGJhkSKCnl72x+J/XTKBz0xpyGSfAJJ0+1EkEhgiPi8NtrhgFMTCEUMXNXzHtEUUomHrTpgR3eeVVUrssuIY/FDOl8qyOFDpFZyiLXHSNSugeVVAVUfSMXtEH+rRerHfr2/qZRtes2cwJWoD1+wcJB6Ui</latexit><latexit sha1_base64="eWcLbBps2OWNQOTe/OCINoTrN6c=">AAACK3icbVDLSgMxFM34rPU16tJNsAgV2jKjBd0IpW5cVrAP6JQhk6ZtaCYzJHeEUvo/bvwVF7rwgVv/w/Sx6MMDgZNzziW5J4gF1+A4X9ba+sbm1nZqJ727t39waB8d13SUKMqqNBKRagREM8ElqwIHwRqxYiQMBKsH/buxX39iSvNIPsIgZq2QdCXvcErASL5dlv7VbdbNeZpLD3oMSM7JeTTS08tFDku/OA7kFxL5uYhvZ5yCMwFeJe6MZNAMFd9+89oRTUImgQqiddN1YmgNiQJOBRulvUSzmNA+6bKmoZKETLeGk11H+NwobdyJlDkS8ESdnxiSUOtBGJhkSKCnl72x+J/XTKBz0xpyGSfAJJ0+1EkEhgiPi8NtrhgFMTCEUMXNXzHtEUUomHrTpgR3eeVVUrssuIY/FDOl8qyOFDpFZyiLXHSNSugeVVAVUfSMXtEH+rRerHfr2/qZRtes2cwJWoD1+wcJB6Ui</latexit><latexit sha1_base64="eWcLbBps2OWNQOTe/OCINoTrN6c=">AAACK3icbVDLSgMxFM34rPU16tJNsAgV2jKjBd0IpW5cVrAP6JQhk6ZtaCYzJHeEUvo/bvwVF7rwgVv/w/Sx6MMDgZNzziW5J4gF1+A4X9ba+sbm1nZqJ727t39waB8d13SUKMqqNBKRagREM8ElqwIHwRqxYiQMBKsH/buxX39iSvNIPsIgZq2QdCXvcErASL5dlv7VbdbNeZpLD3oMSM7JeTTS08tFDku/OA7kFxL5uYhvZ5yCMwFeJe6MZNAMFd9+89oRTUImgQqiddN1YmgNiQJOBRulvUSzmNA+6bKmoZKETLeGk11H+NwobdyJlDkS8ESdnxiSUOtBGJhkSKCnl72x+J/XTKBz0xpyGSfAJJ0+1EkEhgiPi8NtrhgFMTCEUMXNXzHtEUUomHrTpgR3eeVVUrssuIY/FDOl8qyOFDpFZyiLXHSNSugeVVAVUfSMXtEH+rRerHfr2/qZRtes2cwJWoD1+wcJB6Ui</latexit><latexit sha1_base64="eWcLbBps2OWNQOTe/OCINoTrN6c=">AAACK3icbVDLSgMxFM34rPU16tJNsAgV2jKjBd0IpW5cVrAP6JQhk6ZtaCYzJHeEUvo/bvwVF7rwgVv/w/Sx6MMDgZNzziW5J4gF1+A4X9ba+sbm1nZqJ727t39waB8d13SUKMqqNBKRagREM8ElqwIHwRqxYiQMBKsH/buxX39iSvNIPsIgZq2QdCXvcErASL5dlv7VbdbNeZpLD3oMSM7JeTTS08tFDku/OA7kFxL5uYhvZ5yCMwFeJe6MZNAMFd9+89oRTUImgQqiddN1YmgNiQJOBRulvUSzmNA+6bKmoZKETLeGk11H+NwobdyJlDkS8ESdnxiSUOtBGJhkSKCnl72x+J/XTKBz0xpyGSfAJJ0+1EkEhgiPi8NtrhgFMTCEUMXNXzHtEUUomHrTpgR3eeVVUrssuIY/FDOl8qyOFDpFZyiLXHSNSugeVVAVUfSMXtEH+rRerHfr2/qZRtes2cwJWoD1+wcJB6Ui</latexit>

n1 = (1, 0, 0, 1), n2 = (1, 0, 0,�1)
<latexit sha1_base64="7F+Bs27TNKXM/a0QkpgHtAk78tg=">AAACBnicbVDLSgMxFM3UV62vUZciBIvQQpVJEXQjFN24rGAf0A5DJs20oZnMkGSEMnTlxl9x40IRt36DO//GtB1BW08InJxzLzf3+DFnSjvOl5VbWl5ZXcuvFzY2t7Z37N29pooSSWiDRDySbR8rypmgDc00p+1YUhz6nLb84fXEb91TqVgk7vQopm6I+4IFjGBtJM8+FB66LKGKYw4qV6Dwqj/PE1T27KJz6kwBFwnKSBFkqHv2Z7cXkSSkQhOOleogJ9ZuiqVmhNNxoZsoGmMyxH3aMVTgkCo3na4xhsdG6cEgkuYKDafq744Uh0qNQt9UhlgP1Lw3Ef/zOokOLtyUiTjRVJDZoCDhUEdwkgnsMUmJ5iNDMJHM/BWSAZaYaJNcwYSA5ldeJM3qKTL89qxYu8riyIMDcARKAIFzUAM3oA4agIAH8ARewKv1aD1bb9b7rDRnZT374A+sj29XiZPr</latexit><latexit sha1_base64="7F+Bs27TNKXM/a0QkpgHtAk78tg=">AAACBnicbVDLSgMxFM3UV62vUZciBIvQQpVJEXQjFN24rGAf0A5DJs20oZnMkGSEMnTlxl9x40IRt36DO//GtB1BW08InJxzLzf3+DFnSjvOl5VbWl5ZXcuvFzY2t7Z37N29pooSSWiDRDySbR8rypmgDc00p+1YUhz6nLb84fXEb91TqVgk7vQopm6I+4IFjGBtJM8+FB66LKGKYw4qV6Dwqj/PE1T27KJz6kwBFwnKSBFkqHv2Z7cXkSSkQhOOleogJ9ZuiqVmhNNxoZsoGmMyxH3aMVTgkCo3na4xhsdG6cEgkuYKDafq744Uh0qNQt9UhlgP1Lw3Ef/zOokOLtyUiTjRVJDZoCDhUEdwkgnsMUmJ5iNDMJHM/BWSAZaYaJNcwYSA5ldeJM3qKTL89qxYu8riyIMDcARKAIFzUAM3oA4agIAH8ARewKv1aD1bb9b7rDRnZT374A+sj29XiZPr</latexit><latexit sha1_base64="7F+Bs27TNKXM/a0QkpgHtAk78tg=">AAACBnicbVDLSgMxFM3UV62vUZciBIvQQpVJEXQjFN24rGAf0A5DJs20oZnMkGSEMnTlxl9x40IRt36DO//GtB1BW08InJxzLzf3+DFnSjvOl5VbWl5ZXcuvFzY2t7Z37N29pooSSWiDRDySbR8rypmgDc00p+1YUhz6nLb84fXEb91TqVgk7vQopm6I+4IFjGBtJM8+FB66LKGKYw4qV6Dwqj/PE1T27KJz6kwBFwnKSBFkqHv2Z7cXkSSkQhOOleogJ9ZuiqVmhNNxoZsoGmMyxH3aMVTgkCo3na4xhsdG6cEgkuYKDafq744Uh0qNQt9UhlgP1Lw3Ef/zOokOLtyUiTjRVJDZoCDhUEdwkgnsMUmJ5iNDMJHM/BWSAZaYaJNcwYSA5ldeJM3qKTL89qxYu8riyIMDcARKAIFzUAM3oA4agIAH8ARewKv1aD1bb9b7rDRnZT374A+sj29XiZPr</latexit><latexit sha1_base64="7F+Bs27TNKXM/a0QkpgHtAk78tg=">AAACBnicbVDLSgMxFM3UV62vUZciBIvQQpVJEXQjFN24rGAf0A5DJs20oZnMkGSEMnTlxl9x40IRt36DO//GtB1BW08InJxzLzf3+DFnSjvOl5VbWl5ZXcuvFzY2t7Z37N29pooSSWiDRDySbR8rypmgDc00p+1YUhz6nLb84fXEb91TqVgk7vQopm6I+4IFjGBtJM8+FB66LKGKYw4qV6Dwqj/PE1T27KJz6kwBFwnKSBFkqHv2Z7cXkSSkQhOOleogJ9ZuiqVmhNNxoZsoGmMyxH3aMVTgkCo3na4xhsdG6cEgkuYKDafq744Uh0qNQt9UhlgP1Lw3Ef/zOokOLtyUiTjRVJDZoCDhUEdwkgnsMUmJ5iNDMJHM/BWSAZaYaJNcwYSA5ldeJM3qKTL89qxYu8riyIMDcARKAIFzUAM3oA4agIAH8ARewKv1aD1bb9b7rDRnZT374A+sj29XiZPr</latexit>

Select dijet events

Define scattering plane: x-z 

h1 + h2 ! J1 + J2 + x
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final state collinear radiation 

Jet Functions

Beam Functions 

initial state collinear radiation

soft-recoil 

Soft Functions

The dijet limit is defined as ⌧ =
1 + cos(�)

2
! 0
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Back-to-back limit

A

n3 = (1, sin ✓, 0, cos ✓), n4 = (1,� sin ✓, 0,� cos ✓)
<latexit sha1_base64="eWcLbBps2OWNQOTe/OCINoTrN6c=">AAACK3icbVDLSgMxFM34rPU16tJNsAgV2jKjBd0IpW5cVrAP6JQhk6ZtaCYzJHeEUvo/bvwVF7rwgVv/w/Sx6MMDgZNzziW5J4gF1+A4X9ba+sbm1nZqJ727t39waB8d13SUKMqqNBKRagREM8ElqwIHwRqxYiQMBKsH/buxX39iSvNIPsIgZq2QdCXvcErASL5dlv7VbdbNeZpLD3oMSM7JeTTS08tFDku/OA7kFxL5uYhvZ5yCMwFeJe6MZNAMFd9+89oRTUImgQqiddN1YmgNiQJOBRulvUSzmNA+6bKmoZKETLeGk11H+NwobdyJlDkS8ESdnxiSUOtBGJhkSKCnl72x+J/XTKBz0xpyGSfAJJ0+1EkEhgiPi8NtrhgFMTCEUMXNXzHtEUUomHrTpgR3eeVVUrssuIY/FDOl8qyOFDpFZyiLXHSNSugeVVAVUfSMXtEH+rRerHfr2/qZRtes2cwJWoD1+wcJB6Ui</latexit><latexit sha1_base64="eWcLbBps2OWNQOTe/OCINoTrN6c=">AAACK3icbVDLSgMxFM34rPU16tJNsAgV2jKjBd0IpW5cVrAP6JQhk6ZtaCYzJHeEUvo/bvwVF7rwgVv/w/Sx6MMDgZNzziW5J4gF1+A4X9ba+sbm1nZqJ727t39waB8d13SUKMqqNBKRagREM8ElqwIHwRqxYiQMBKsH/buxX39iSvNIPsIgZq2QdCXvcErASL5dlv7VbdbNeZpLD3oMSM7JeTTS08tFDku/OA7kFxL5uYhvZ5yCMwFeJe6MZNAMFd9+89oRTUImgQqiddN1YmgNiQJOBRulvUSzmNA+6bKmoZKETLeGk11H+NwobdyJlDkS8ESdnxiSUOtBGJhkSKCnl72x+J/XTKBz0xpyGSfAJJ0+1EkEhgiPi8NtrhgFMTCEUMXNXzHtEUUomHrTpgR3eeVVUrssuIY/FDOl8qyOFDpFZyiLXHSNSugeVVAVUfSMXtEH+rRerHfr2/qZRtes2cwJWoD1+wcJB6Ui</latexit><latexit sha1_base64="eWcLbBps2OWNQOTe/OCINoTrN6c=">AAACK3icbVDLSgMxFM34rPU16tJNsAgV2jKjBd0IpW5cVrAP6JQhk6ZtaCYzJHeEUvo/bvwVF7rwgVv/w/Sx6MMDgZNzziW5J4gF1+A4X9ba+sbm1nZqJ727t39waB8d13SUKMqqNBKRagREM8ElqwIHwRqxYiQMBKsH/buxX39iSvNIPsIgZq2QdCXvcErASL5dlv7VbdbNeZpLD3oMSM7JeTTS08tFDku/OA7kFxL5uYhvZ5yCMwFeJe6MZNAMFd9+89oRTUImgQqiddN1YmgNiQJOBRulvUSzmNA+6bKmoZKETLeGk11H+NwobdyJlDkS8ESdnxiSUOtBGJhkSKCnl72x+J/XTKBz0xpyGSfAJJ0+1EkEhgiPi8NtrhgFMTCEUMXNXzHtEUUomHrTpgR3eeVVUrssuIY/FDOl8qyOFDpFZyiLXHSNSugeVVAVUfSMXtEH+rRerHfr2/qZRtes2cwJWoD1+wcJB6Ui</latexit><latexit sha1_base64="eWcLbBps2OWNQOTe/OCINoTrN6c=">AAACK3icbVDLSgMxFM34rPU16tJNsAgV2jKjBd0IpW5cVrAP6JQhk6ZtaCYzJHeEUvo/bvwVF7rwgVv/w/Sx6MMDgZNzziW5J4gF1+A4X9ba+sbm1nZqJ727t39waB8d13SUKMqqNBKRagREM8ElqwIHwRqxYiQMBKsH/buxX39iSvNIPsIgZq2QdCXvcErASL5dlv7VbdbNeZpLD3oMSM7JeTTS08tFDku/OA7kFxL5uYhvZ5yCMwFeJe6MZNAMFd9+89oRTUImgQqiddN1YmgNiQJOBRulvUSzmNA+6bKmoZKETLeGk11H+NwobdyJlDkS8ESdnxiSUOtBGJhkSKCnl72x+J/XTKBz0xpyGSfAJJ0+1EkEhgiPi8NtrhgFMTCEUMXNXzHtEUUomHrTpgR3eeVVUrssuIY/FDOl8qyOFDpFZyiLXHSNSugeVVAVUfSMXtEH+rRerHfr2/qZRtes2cwJWoD1+wcJB6Ui</latexit>

n1 = (1, 0, 0, 1), n2 = (1, 0, 0,�1)
<latexit sha1_base64="7F+Bs27TNKXM/a0QkpgHtAk78tg=">AAACBnicbVDLSgMxFM3UV62vUZciBIvQQpVJEXQjFN24rGAf0A5DJs20oZnMkGSEMnTlxl9x40IRt36DO//GtB1BW08InJxzLzf3+DFnSjvOl5VbWl5ZXcuvFzY2t7Z37N29pooSSWiDRDySbR8rypmgDc00p+1YUhz6nLb84fXEb91TqVgk7vQopm6I+4IFjGBtJM8+FB66LKGKYw4qV6Dwqj/PE1T27KJz6kwBFwnKSBFkqHv2Z7cXkSSkQhOOleogJ9ZuiqVmhNNxoZsoGmMyxH3aMVTgkCo3na4xhsdG6cEgkuYKDafq744Uh0qNQt9UhlgP1Lw3Ef/zOokOLtyUiTjRVJDZoCDhUEdwkgnsMUmJ5iNDMJHM/BWSAZaYaJNcwYSA5ldeJM3qKTL89qxYu8riyIMDcARKAIFzUAM3oA4agIAH8ARewKv1aD1bb9b7rDRnZT374A+sj29XiZPr</latexit><latexit sha1_base64="7F+Bs27TNKXM/a0QkpgHtAk78tg=">AAACBnicbVDLSgMxFM3UV62vUZciBIvQQpVJEXQjFN24rGAf0A5DJs20oZnMkGSEMnTlxl9x40IRt36DO//GtB1BW08InJxzLzf3+DFnSjvOl5VbWl5ZXcuvFzY2t7Z37N29pooSSWiDRDySbR8rypmgDc00p+1YUhz6nLb84fXEb91TqVgk7vQopm6I+4IFjGBtJM8+FB66LKGKYw4qV6Dwqj/PE1T27KJz6kwBFwnKSBFkqHv2Z7cXkSSkQhOOleogJ9ZuiqVmhNNxoZsoGmMyxH3aMVTgkCo3na4xhsdG6cEgkuYKDafq744Uh0qNQt9UhlgP1Lw3Ef/zOokOLtyUiTjRVJDZoCDhUEdwkgnsMUmJ5iNDMJHM/BWSAZaYaJNcwYSA5ldeJM3qKTL89qxYu8riyIMDcARKAIFzUAM3oA4agIAH8ARewKv1aD1bb9b7rDRnZT374A+sj29XiZPr</latexit><latexit sha1_base64="7F+Bs27TNKXM/a0QkpgHtAk78tg=">AAACBnicbVDLSgMxFM3UV62vUZciBIvQQpVJEXQjFN24rGAf0A5DJs20oZnMkGSEMnTlxl9x40IRt36DO//GtB1BW08InJxzLzf3+DFnSjvOl5VbWl5ZXcuvFzY2t7Z37N29pooSSWiDRDySbR8rypmgDc00p+1YUhz6nLb84fXEb91TqVgk7vQopm6I+4IFjGBtJM8+FB66LKGKYw4qV6Dwqj/PE1T27KJz6kwBFwnKSBFkqHv2Z7cXkSSkQhOOleogJ9ZuiqVmhNNxoZsoGmMyxH3aMVTgkCo3na4xhsdG6cEgkuYKDafq744Uh0qNQt9UhlgP1Lw3Ef/zOokOLtyUiTjRVJDZoCDhUEdwkgnsMUmJ5iNDMJHM/BWSAZaYaJNcwYSA5ldeJM3qKTL89qxYu8riyIMDcARKAIFzUAM3oA4agIAH8ARewKv1aD1bb9b7rDRnZT374A+sj29XiZPr</latexit><latexit sha1_base64="7F+Bs27TNKXM/a0QkpgHtAk78tg=">AAACBnicbVDLSgMxFM3UV62vUZciBIvQQpVJEXQjFN24rGAf0A5DJs20oZnMkGSEMnTlxl9x40IRt36DO//GtB1BW08InJxzLzf3+DFnSjvOl5VbWl5ZXcuvFzY2t7Z37N29pooSSWiDRDySbR8rypmgDc00p+1YUhz6nLb84fXEb91TqVgk7vQopm6I+4IFjGBtJM8+FB66LKGKYw4qV6Dwqj/PE1T27KJz6kwBFwnKSBFkqHv2Z7cXkSSkQhOOleogJ9ZuiqVmhNNxoZsoGmMyxH3aMVTgkCo3na4xhsdG6cEgkuYKDafq744Uh0qNQt9UhlgP1Lw3Ef/zOokOLtyUiTjRVJDZoCDhUEdwkgnsMUmJ5iNDMJHM/BWSAZaYaJNcwYSA5ldeJM3qKTL89qxYu8riyIMDcARKAIFzUAM3oA4agIAH8ARewKv1aD1bb9b7rDRnZT374A+sj29XiZPr</latexit>

Select dijet events

Define scattering plane: x-z 

h1 + h2 ! J1 + J2 + x
<latexit sha1_base64="eONUEoo3AuNgERX5r875BLrhUPQ=">AAACBHicbVDLSsNAFL2pr1pfUZfdDBZBKJSkCLosupGuKtgHtCFMppN26OTBzEQsoQs3/oobF4q49SPc+TdO0yy09cDAuefcy517vJgzqSzr2yisrW9sbhW3Szu7e/sH5uFRR0aJILRNIh6Jnocl5SykbcUUp71YUBx4nHa9yfXc795TIVkU3qlpTJ0Aj0LmM4KVllyzPHZtVEVjt44GKkLNrGrqqooeXLNi1awMaJXYOalAjpZrfg2GEUkCGirCsZR924qVk2KhGOF0VhokksaYTPCI9jUNcUClk2ZHzNCpVobIj4R+oUKZ+nsixYGU08DTnQFWY7nszcX/vH6i/EsnZWGcKBqSxSI/4UifO08EDZmgRPGpJpgIpv+KyBgLTJTOraRDsJdPXiWdes3W/Pa80rjK4yhCGU7gDGy4gAbcQAvaQOARnuEV3own48V4Nz4WrQUjnzmGPzA+fwAxQ5SX</latexit><latexit sha1_base64="eONUEoo3AuNgERX5r875BLrhUPQ=">AAACBHicbVDLSsNAFL2pr1pfUZfdDBZBKJSkCLosupGuKtgHtCFMppN26OTBzEQsoQs3/oobF4q49SPc+TdO0yy09cDAuefcy517vJgzqSzr2yisrW9sbhW3Szu7e/sH5uFRR0aJILRNIh6Jnocl5SykbcUUp71YUBx4nHa9yfXc795TIVkU3qlpTJ0Aj0LmM4KVllyzPHZtVEVjt44GKkLNrGrqqooeXLNi1awMaJXYOalAjpZrfg2GEUkCGirCsZR924qVk2KhGOF0VhokksaYTPCI9jUNcUClk2ZHzNCpVobIj4R+oUKZ+nsixYGU08DTnQFWY7nszcX/vH6i/EsnZWGcKBqSxSI/4UifO08EDZmgRPGpJpgIpv+KyBgLTJTOraRDsJdPXiWdes3W/Pa80rjK4yhCGU7gDGy4gAbcQAvaQOARnuEV3own48V4Nz4WrQUjnzmGPzA+fwAxQ5SX</latexit><latexit sha1_base64="eONUEoo3AuNgERX5r875BLrhUPQ=">AAACBHicbVDLSsNAFL2pr1pfUZfdDBZBKJSkCLosupGuKtgHtCFMppN26OTBzEQsoQs3/oobF4q49SPc+TdO0yy09cDAuefcy517vJgzqSzr2yisrW9sbhW3Szu7e/sH5uFRR0aJILRNIh6Jnocl5SykbcUUp71YUBx4nHa9yfXc795TIVkU3qlpTJ0Aj0LmM4KVllyzPHZtVEVjt44GKkLNrGrqqooeXLNi1awMaJXYOalAjpZrfg2GEUkCGirCsZR924qVk2KhGOF0VhokksaYTPCI9jUNcUClk2ZHzNCpVobIj4R+oUKZ+nsixYGU08DTnQFWY7nszcX/vH6i/EsnZWGcKBqSxSI/4UifO08EDZmgRPGpJpgIpv+KyBgLTJTOraRDsJdPXiWdes3W/Pa80rjK4yhCGU7gDGy4gAbcQAvaQOARnuEV3own48V4Nz4WrQUjnzmGPzA+fwAxQ5SX</latexit><latexit sha1_base64="ck8pdC+ekZH4nUmSP+ZG7r8lEyk=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odOn4MoA7ncAFXEMIN3MEDdKALAhJ4hXdv4r15H6uuat66tDP4I+/zBzjGijg=</latexit><latexit sha1_base64="E7LMTcFDtbu/gabZpdlIempi43A=">AAAB+XicbVBPS8MwHP11/ptzavW6S3AIwmC0u+hR8CI7TXB/YCslzdI1LE1Lkoqj7ODFr+LFgyJ+EW9+G7NuB918EHi/9/IjeS9IOVPacb6t0tb2zu5eeb9yUD08OrZPqj2VZJLQLkl4IgcBVpQzQbuaaU4HqaQ4DjjtB9Obhd9/oFKxRNzrWUq9GE8ECxnB2ki+XYt8FzVQ5LfQSCeoXUxtMzXQo2/XnaZTAG0Sd0XqsELHt79G44RkMRWacKzU0HVS7eVYakY4nVdGmaIpJlM8oUNDBY6p8vIixBydG2WMwkSaIzQq1N8bOY6VmsWBuRljHal1byH+5w0zHV55ORNppqkgy4fCjCMTd9EIGjNJieYzQzCRzPwVkQhLTLTprWJKcNcjb5Jeq+kafudAGWpwBhfgwiVcwy10oAsEnuAF3uDderZerY9lXSVr1dsp/IH1+QPN7ZMo</latexit><latexit sha1_base64="E7LMTcFDtbu/gabZpdlIempi43A=">AAAB+XicbVBPS8MwHP11/ptzavW6S3AIwmC0u+hR8CI7TXB/YCslzdI1LE1Lkoqj7ODFr+LFgyJ+EW9+G7NuB918EHi/9/IjeS9IOVPacb6t0tb2zu5eeb9yUD08OrZPqj2VZJLQLkl4IgcBVpQzQbuaaU4HqaQ4DjjtB9Obhd9/oFKxRNzrWUq9GE8ECxnB2ki+XYt8FzVQ5LfQSCeoXUxtMzXQo2/XnaZTAG0Sd0XqsELHt79G44RkMRWacKzU0HVS7eVYakY4nVdGmaIpJlM8oUNDBY6p8vIixBydG2WMwkSaIzQq1N8bOY6VmsWBuRljHal1byH+5w0zHV55ORNppqkgy4fCjCMTd9EIGjNJieYzQzCRzPwVkQhLTLTprWJKcNcjb5Jeq+kafudAGWpwBhfgwiVcwy10oAsEnuAF3uDderZerY9lXSVr1dsp/IH1+QPN7ZMo</latexit><latexit sha1_base64="Zv5LhXSm8/oD/4UwETFo4HEBhXM=">AAACBHicbVDLSsNAFL3xWesr6rKbwSIIhZJ0o8uiG+mqgn1AG8JkOmmGTh7MTMQSunDjr7hxoYhbP8Kdf+M0zUJbDwyce8693LnHSziTyrK+jbX1jc2t7dJOeXdv/+DQPDruyjgVhHZIzGPR97CknEW0o5jitJ8IikOP0543uZ77vXsqJIujOzVNqBPiccR8RrDSkmtWAtdGNRS4DTRUMWrlVUtXNfTgmlWrbuVAq8QuSBUKtF3zaziKSRrSSBGOpRzYVqKcDAvFCKez8jCVNMFkgsd0oGmEQyqdLD9ihs60MkJ+LPSLFMrV3xMZDqWchp7uDLEK5LI3F//zBqnyL52MRUmqaEQWi/yUI33uPBE0YoISxaeaYCKY/isiARaYKJ1bWYdgL5+8SrqNuq35rVVtXhVxlKACp3AONlxAE26gDR0g8AjP8ApvxpPxYrwbH4vWNaOYOYE/MD5/ADADlJM=</latexit><latexit sha1_base64="eONUEoo3AuNgERX5r875BLrhUPQ=">AAACBHicbVDLSsNAFL2pr1pfUZfdDBZBKJSkCLosupGuKtgHtCFMppN26OTBzEQsoQs3/oobF4q49SPc+TdO0yy09cDAuefcy517vJgzqSzr2yisrW9sbhW3Szu7e/sH5uFRR0aJILRNIh6Jnocl5SykbcUUp71YUBx4nHa9yfXc795TIVkU3qlpTJ0Aj0LmM4KVllyzPHZtVEVjt44GKkLNrGrqqooeXLNi1awMaJXYOalAjpZrfg2GEUkCGirCsZR924qVk2KhGOF0VhokksaYTPCI9jUNcUClk2ZHzNCpVobIj4R+oUKZ+nsixYGU08DTnQFWY7nszcX/vH6i/EsnZWGcKBqSxSI/4UifO08EDZmgRPGpJpgIpv+KyBgLTJTOraRDsJdPXiWdes3W/Pa80rjK4yhCGU7gDGy4gAbcQAvaQOARnuEV3own48V4Nz4WrQUjnzmGPzA+fwAxQ5SX</latexit><latexit sha1_base64="eONUEoo3AuNgERX5r875BLrhUPQ=">AAACBHicbVDLSsNAFL2pr1pfUZfdDBZBKJSkCLosupGuKtgHtCFMppN26OTBzEQsoQs3/oobF4q49SPc+TdO0yy09cDAuefcy517vJgzqSzr2yisrW9sbhW3Szu7e/sH5uFRR0aJILRNIh6Jnocl5SykbcUUp71YUBx4nHa9yfXc795TIVkU3qlpTJ0Aj0LmM4KVllyzPHZtVEVjt44GKkLNrGrqqooeXLNi1awMaJXYOalAjpZrfg2GEUkCGirCsZR924qVk2KhGOF0VhokksaYTPCI9jUNcUClk2ZHzNCpVobIj4R+oUKZ+nsixYGU08DTnQFWY7nszcX/vH6i/EsnZWGcKBqSxSI/4UifO08EDZmgRPGpJpgIpv+KyBgLTJTOraRDsJdPXiWdes3W/Pa80rjK4yhCGU7gDGy4gAbcQAvaQOARnuEV3own48V4Nz4WrQUjnzmGPzA+fwAxQ5SX</latexit><latexit sha1_base64="eONUEoo3AuNgERX5r875BLrhUPQ=">AAACBHicbVDLSsNAFL2pr1pfUZfdDBZBKJSkCLosupGuKtgHtCFMppN26OTBzEQsoQs3/oobF4q49SPc+TdO0yy09cDAuefcy517vJgzqSzr2yisrW9sbhW3Szu7e/sH5uFRR0aJILRNIh6Jnocl5SykbcUUp71YUBx4nHa9yfXc795TIVkU3qlpTJ0Aj0LmM4KVllyzPHZtVEVjt44GKkLNrGrqqooeXLNi1awMaJXYOalAjpZrfg2GEUkCGirCsZR924qVk2KhGOF0VhokksaYTPCI9jUNcUClk2ZHzNCpVobIj4R+oUKZ+nsixYGU08DTnQFWY7nszcX/vH6i/EsnZWGcKBqSxSI/4UifO08EDZmgRPGpJpgIpv+KyBgLTJTOraRDsJdPXiWdes3W/Pa80rjK4yhCGU7gDGy4gAbcQAvaQOARnuEV3own48V4Nz4WrQUjnzmGPzA+fwAxQ5SX</latexit><latexit sha1_base64="eONUEoo3AuNgERX5r875BLrhUPQ=">AAACBHicbVDLSsNAFL2pr1pfUZfdDBZBKJSkCLosupGuKtgHtCFMppN26OTBzEQsoQs3/oobF4q49SPc+TdO0yy09cDAuefcy517vJgzqSzr2yisrW9sbhW3Szu7e/sH5uFRR0aJILRNIh6Jnocl5SykbcUUp71YUBx4nHa9yfXc795TIVkU3qlpTJ0Aj0LmM4KVllyzPHZtVEVjt44GKkLNrGrqqooeXLNi1awMaJXYOalAjpZrfg2GEUkCGirCsZR924qVk2KhGOF0VhokksaYTPCI9jUNcUClk2ZHzNCpVobIj4R+oUKZ+nsixYGU08DTnQFWY7nszcX/vH6i/EsnZWGcKBqSxSI/4UifO08EDZmgRPGpJpgIpv+KyBgLTJTOraRDsJdPXiWdes3W/Pa80rjK4yhCGU7gDGy4gAbcQAvaQOARnuEV3own48V4Nz4WrQUjnzmGPzA+fwAxQ5SX</latexit><latexit sha1_base64="eONUEoo3AuNgERX5r875BLrhUPQ=">AAACBHicbVDLSsNAFL2pr1pfUZfdDBZBKJSkCLosupGuKtgHtCFMppN26OTBzEQsoQs3/oobF4q49SPc+TdO0yy09cDAuefcy517vJgzqSzr2yisrW9sbhW3Szu7e/sH5uFRR0aJILRNIh6Jnocl5SykbcUUp71YUBx4nHa9yfXc795TIVkU3qlpTJ0Aj0LmM4KVllyzPHZtVEVjt44GKkLNrGrqqooeXLNi1awMaJXYOalAjpZrfg2GEUkCGirCsZR924qVk2KhGOF0VhokksaYTPCI9jUNcUClk2ZHzNCpVobIj4R+oUKZ+nsixYGU08DTnQFWY7nszcX/vH6i/EsnZWGcKBqSxSI/4UifO08EDZmgRPGpJpgIpv+KyBgLTJTOraRDsJdPXiWdes3W/Pa80rjK4yhCGU7gDGy4gAbcQAvaQOARnuEV3own48V4Nz4WrQUjnzmGPzA+fwAxQ5SX</latexit><latexit sha1_base64="ck8pdC+ekZH4nUmSP+ZG7r8lEyk=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odOn4MoA7ncAFXEMIN3MEDdKALAhJ4hXdv4r15H6uuat66tDP4I+/zBzjGijg=</latexit><latexit sha1_base64="E7LMTcFDtbu/gabZpdlIempi43A=">AAAB+XicbVBPS8MwHP11/ptzavW6S3AIwmC0u+hR8CI7TXB/YCslzdI1LE1Lkoqj7ODFr+LFgyJ+EW9+G7NuB918EHi/9/IjeS9IOVPacb6t0tb2zu5eeb9yUD08OrZPqj2VZJLQLkl4IgcBVpQzQbuaaU4HqaQ4DjjtB9Obhd9/oFKxRNzrWUq9GE8ECxnB2ki+XYt8FzVQ5LfQSCeoXUxtMzXQo2/XnaZTAG0Sd0XqsELHt79G44RkMRWacKzU0HVS7eVYakY4nVdGmaIpJlM8oUNDBY6p8vIixBydG2WMwkSaIzQq1N8bOY6VmsWBuRljHal1byH+5w0zHV55ORNppqkgy4fCjCMTd9EIGjNJieYzQzCRzPwVkQhLTLTprWJKcNcjb5Jeq+kafudAGWpwBhfgwiVcwy10oAsEnuAF3uDderZerY9lXSVr1dsp/IH1+QPN7ZMo</latexit><latexit sha1_base64="E7LMTcFDtbu/gabZpdlIempi43A=">AAAB+XicbVBPS8MwHP11/ptzavW6S3AIwmC0u+hR8CI7TXB/YCslzdI1LE1Lkoqj7ODFr+LFgyJ+EW9+G7NuB918EHi/9/IjeS9IOVPacb6t0tb2zu5eeb9yUD08OrZPqj2VZJLQLkl4IgcBVpQzQbuaaU4HqaQ4DjjtB9Obhd9/oFKxRNzrWUq9GE8ECxnB2ki+XYt8FzVQ5LfQSCeoXUxtMzXQo2/XnaZTAG0Sd0XqsELHt79G44RkMRWacKzU0HVS7eVYakY4nVdGmaIpJlM8oUNDBY6p8vIixBydG2WMwkSaIzQq1N8bOY6VmsWBuRljHal1byH+5w0zHV55ORNppqkgy4fCjCMTd9EIGjNJieYzQzCRzPwVkQhLTLTprWJKcNcjb5Jeq+kafudAGWpwBhfgwiVcwy10oAsEnuAF3uDderZerY9lXSVr1dsp/IH1+QPN7ZMo</latexit><latexit sha1_base64="Zv5LhXSm8/oD/4UwETFo4HEBhXM=">AAACBHicbVDLSsNAFL3xWesr6rKbwSIIhZJ0o8uiG+mqgn1AG8JkOmmGTh7MTMQSunDjr7hxoYhbP8Kdf+M0zUJbDwyce8693LnHSziTyrK+jbX1jc2t7dJOeXdv/+DQPDruyjgVhHZIzGPR97CknEW0o5jitJ8IikOP0543uZ77vXsqJIujOzVNqBPiccR8RrDSkmtWAtdGNRS4DTRUMWrlVUtXNfTgmlWrbuVAq8QuSBUKtF3zaziKSRrSSBGOpRzYVqKcDAvFCKez8jCVNMFkgsd0oGmEQyqdLD9ihs60MkJ+LPSLFMrV3xMZDqWchp7uDLEK5LI3F//zBqnyL52MRUmqaEQWi/yUI33uPBE0YoISxaeaYCKY/isiARaYKJ1bWYdgL5+8SrqNuq35rVVtXhVxlKACp3AONlxAE26gDR0g8AjP8ApvxpPxYrwbH4vWNaOYOYE/MD5/ADADlJM=</latexit><latexit sha1_base64="eONUEoo3AuNgERX5r875BLrhUPQ=">AAACBHicbVDLSsNAFL2pr1pfUZfdDBZBKJSkCLosupGuKtgHtCFMppN26OTBzEQsoQs3/oobF4q49SPc+TdO0yy09cDAuefcy517vJgzqSzr2yisrW9sbhW3Szu7e/sH5uFRR0aJILRNIh6Jnocl5SykbcUUp71YUBx4nHa9yfXc795TIVkU3qlpTJ0Aj0LmM4KVllyzPHZtVEVjt44GKkLNrGrqqooeXLNi1awMaJXYOalAjpZrfg2GEUkCGirCsZR924qVk2KhGOF0VhokksaYTPCI9jUNcUClk2ZHzNCpVobIj4R+oUKZ+nsixYGU08DTnQFWY7nszcX/vH6i/EsnZWGcKBqSxSI/4UifO08EDZmgRPGpJpgIpv+KyBgLTJTOraRDsJdPXiWdes3W/Pa80rjK4yhCGU7gDGy4gAbcQAvaQOARnuEV3own48V4Nz4WrQUjnzmGPzA+fwAxQ5SX</latexit><latexit sha1_base64="eONUEoo3AuNgERX5r875BLrhUPQ=">AAACBHicbVDLSsNAFL2pr1pfUZfdDBZBKJSkCLosupGuKtgHtCFMppN26OTBzEQsoQs3/oobF4q49SPc+TdO0yy09cDAuefcy517vJgzqSzr2yisrW9sbhW3Szu7e/sH5uFRR0aJILRNIh6Jnocl5SykbcUUp71YUBx4nHa9yfXc795TIVkU3qlpTJ0Aj0LmM4KVllyzPHZtVEVjt44GKkLNrGrqqooeXLNi1awMaJXYOalAjpZrfg2GEUkCGirCsZR924qVk2KhGOF0VhokksaYTPCI9jUNcUClk2ZHzNCpVobIj4R+oUKZ+nsixYGU08DTnQFWY7nszcX/vH6i/EsnZWGcKBqSxSI/4UifO08EDZmgRPGpJpgIpv+KyBgLTJTOraRDsJdPXiWdes3W/Pa80rjK4yhCGU7gDGy4gAbcQAvaQOARnuEV3own48V4Nz4WrQUjnzmGPzA+fwAxQ5SX</latexit><latexit sha1_base64="eONUEoo3AuNgERX5r875BLrhUPQ=">AAACBHicbVDLSsNAFL2pr1pfUZfdDBZBKJSkCLosupGuKtgHtCFMppN26OTBzEQsoQs3/oobF4q49SPc+TdO0yy09cDAuefcy517vJgzqSzr2yisrW9sbhW3Szu7e/sH5uFRR0aJILRNIh6Jnocl5SykbcUUp71YUBx4nHa9yfXc795TIVkU3qlpTJ0Aj0LmM4KVllyzPHZtVEVjt44GKkLNrGrqqooeXLNi1awMaJXYOalAjpZrfg2GEUkCGirCsZR924qVk2KhGOF0VhokksaYTPCI9jUNcUClk2ZHzNCpVobIj4R+oUKZ+nsixYGU08DTnQFWY7nszcX/vH6i/EsnZWGcKBqSxSI/4UifO08EDZmgRPGpJpgIpv+KyBgLTJTOraRDsJdPXiWdes3W/Pa80rjK4yhCGU7gDGy4gAbcQAvaQOARnuEV3own48V4Nz4WrQUjnzmGPzA+fwAxQ5SX</latexit><latexit sha1_base64="eONUEoo3AuNgERX5r875BLrhUPQ=">AAACBHicbVDLSsNAFL2pr1pfUZfdDBZBKJSkCLosupGuKtgHtCFMppN26OTBzEQsoQs3/oobF4q49SPc+TdO0yy09cDAuefcy517vJgzqSzr2yisrW9sbhW3Szu7e/sH5uFRR0aJILRNIh6Jnocl5SykbcUUp71YUBx4nHa9yfXc795TIVkU3qlpTJ0Aj0LmM4KVllyzPHZtVEVjt44GKkLNrGrqqooeXLNi1awMaJXYOalAjpZrfg2GEUkCGirCsZR924qVk2KhGOF0VhokksaYTPCI9jUNcUClk2ZHzNCpVobIj4R+oUKZ+nsixYGU08DTnQFWY7nszcX/vH6i/EsnZWGcKBqSxSI/4UifO08EDZmgRPGpJpgIpv+KyBgLTJTOraRDsJdPXiWdes3W/Pa80rjK4yhCGU7gDGy4gAbcQAvaQOARnuEV3own48V4Nz4WrQUjnzmGPzA+fwAxQ5SX</latexit><latexit sha1_base64="eONUEoo3AuNgERX5r875BLrhUPQ=">AAACBHicbVDLSsNAFL2pr1pfUZfdDBZBKJSkCLosupGuKtgHtCFMppN26OTBzEQsoQs3/oobF4q49SPc+TdO0yy09cDAuefcy517vJgzqSzr2yisrW9sbhW3Szu7e/sH5uFRR0aJILRNIh6Jnocl5SykbcUUp71YUBx4nHa9yfXc795TIVkU3qlpTJ0Aj0LmM4KVllyzPHZtVEVjt44GKkLNrGrqqooeXLNi1awMaJXYOalAjpZrfg2GEUkCGirCsZR924qVk2KhGOF0VhokksaYTPCI9jUNcUClk2ZHzNCpVobIj4R+oUKZ+nsixYGU08DTnQFWY7nszcX/vH6i/EsnZWGcKBqSxSI/4UifO08EDZmgRPGpJpgIpv+KyBgLTJTOraRDsJdPXiWdes3W/Pa80rjK4yhCGU7gDGy4gAbcQAvaQOARnuEV3own48V4Nz4WrQUjnzmGPzA+fwAxQ5SX</latexit><latexit sha1_base64="eONUEoo3AuNgERX5r875BLrhUPQ=">AAACBHicbVDLSsNAFL2pr1pfUZfdDBZBKJSkCLosupGuKtgHtCFMppN26OTBzEQsoQs3/oobF4q49SPc+TdO0yy09cDAuefcy517vJgzqSzr2yisrW9sbhW3Szu7e/sH5uFRR0aJILRNIh6Jnocl5SykbcUUp71YUBx4nHa9yfXc795TIVkU3qlpTJ0Aj0LmM4KVllyzPHZtVEVjt44GKkLNrGrqqooeXLNi1awMaJXYOalAjpZrfg2GEUkCGirCsZR924qVk2KhGOF0VhokksaYTPCI9jUNcUClk2ZHzNCpVobIj4R+oUKZ+nsixYGU08DTnQFWY7nszcX/vH6i/EsnZWGcKBqSxSI/4UifO08EDZmgRPGpJpgIpv+KyBgLTJTOraRDsJdPXiWdes3W/Pa80rjK4yhCGU7gDGy4gAbcQAvaQOARnuEV3own48V4Nz4WrQUjnzmGPzA+fwAxQ5SX</latexit>
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final state collinear radiation 

Jet Functions

Beam Functions 

initial state collinear radiation

soft-recoil 

Soft Functions

It is similar to the 1-dimensional TMD factorization 

The dijet limit is defined as ⌧ =
1 + cos(�)

2
! 0
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Soft and collinear momenta 

factorization formula 

ps ⇠ Q(�,�,�,�)
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pc ⇠ Q(1,�, 1, 1)
<latexit sha1_base64="xpUhdnaS/Bu/6EU2S/DU8OVCbLw=">AAACBXicbZDLSsNAFIYnXmu9RV3qYrAIFUpJRNBl0Y3LFuwFmhAmk0k7dGYSZiZCCd248VXcuFDEre/gzrdx2mahrT8MfPznHM6cP0wZVdpxvq2V1bX1jc3SVnl7Z3dv3z447Kgkk5i0ccIS2QuRIowK0tZUM9JLJUE8ZKQbjm6n9e4DkYom4l6PU+JzNBA0phhpYwX2SRpg6CnKYavq1qDHzGiEatCwex7YFafuzASXwS2gAgo1A/vLixKccSI0Zkipvuuk2s+R1BQzMil7mSIpwiM0IH2DAnGi/Hx2xQSeGSeCcSLNExrO3N8TOeJKjXloOjnSQ7VYm5r/1fqZjq/9nIo000Tg+aI4Y1AncBoJjKgkWLOxAYQlNX+FeIgkwtoEVzYhuIsnL0Pnou4abl1WGjdFHCVwDE5BFbjgCjTAHWiCNsDgETyDV/BmPVkv1rv1MW9dsYqZI/BH1ucPCumVsA==</latexit><latexit sha1_base64="xpUhdnaS/Bu/6EU2S/DU8OVCbLw=">AAACBXicbZDLSsNAFIYnXmu9RV3qYrAIFUpJRNBl0Y3LFuwFmhAmk0k7dGYSZiZCCd248VXcuFDEre/gzrdx2mahrT8MfPznHM6cP0wZVdpxvq2V1bX1jc3SVnl7Z3dv3z447Kgkk5i0ccIS2QuRIowK0tZUM9JLJUE8ZKQbjm6n9e4DkYom4l6PU+JzNBA0phhpYwX2SRpg6CnKYavq1qDHzGiEatCwex7YFafuzASXwS2gAgo1A/vLixKccSI0Zkipvuuk2s+R1BQzMil7mSIpwiM0IH2DAnGi/Hx2xQSeGSeCcSLNExrO3N8TOeJKjXloOjnSQ7VYm5r/1fqZjq/9nIo000Tg+aI4Y1AncBoJjKgkWLOxAYQlNX+FeIgkwtoEVzYhuIsnL0Pnou4abl1WGjdFHCVwDE5BFbjgCjTAHWiCNsDgETyDV/BmPVkv1rv1MW9dsYqZI/BH1ucPCumVsA==</latexit><latexit sha1_base64="xpUhdnaS/Bu/6EU2S/DU8OVCbLw=">AAACBXicbZDLSsNAFIYnXmu9RV3qYrAIFUpJRNBl0Y3LFuwFmhAmk0k7dGYSZiZCCd248VXcuFDEre/gzrdx2mahrT8MfPznHM6cP0wZVdpxvq2V1bX1jc3SVnl7Z3dv3z447Kgkk5i0ccIS2QuRIowK0tZUM9JLJUE8ZKQbjm6n9e4DkYom4l6PU+JzNBA0phhpYwX2SRpg6CnKYavq1qDHzGiEatCwex7YFafuzASXwS2gAgo1A/vLixKccSI0Zkipvuuk2s+R1BQzMil7mSIpwiM0IH2DAnGi/Hx2xQSeGSeCcSLNExrO3N8TOeJKjXloOjnSQ7VYm5r/1fqZjq/9nIo000Tg+aI4Y1AncBoJjKgkWLOxAYQlNX+FeIgkwtoEVzYhuIsnL0Pnou4abl1WGjdFHCVwDE5BFbjgCjTAHWiCNsDgETyDV/BmPVkv1rv1MW9dsYqZI/BH1ucPCumVsA==</latexit><latexit sha1_base64="xpUhdnaS/Bu/6EU2S/DU8OVCbLw=">AAACBXicbZDLSsNAFIYnXmu9RV3qYrAIFUpJRNBl0Y3LFuwFmhAmk0k7dGYSZiZCCd248VXcuFDEre/gzrdx2mahrT8MfPznHM6cP0wZVdpxvq2V1bX1jc3SVnl7Z3dv3z447Kgkk5i0ccIS2QuRIowK0tZUM9JLJUE8ZKQbjm6n9e4DkYom4l6PU+JzNBA0phhpYwX2SRpg6CnKYavq1qDHzGiEatCwex7YFafuzASXwS2gAgo1A/vLixKccSI0Zkipvuuk2s+R1BQzMil7mSIpwiM0IH2DAnGi/Hx2xQSeGSeCcSLNExrO3N8TOeJKjXloOjnSQ7VYm5r/1fqZjq/9nIo000Tg+aI4Y1AncBoJjKgkWLOxAYQlNX+FeIgkwtoEVzYhuIsnL0Pnou4abl1WGjdFHCVwDE5BFbjgCjTAHWiCNsDgETyDV/BmPVkv1rv1MW9dsYqZI/BH1ucPCumVsA==</latexit>

p2s ⇠ Q2�2 p2c ⇠ Q2�2
<latexit sha1_base64="Z4mZW+qoSXlWAWnk+JHHMo0CMSQ=">AAACInicbZDLSsNAFIYnXmu9RV26GSyCq5JUQd0V3bhswV6giWEymbRDJ8l0ZiKU0Gdx46u4caGoK8GHcdJmoW1/GPj4zzmcOb/PGZXKsr6NldW19Y3N0lZ5e2d3b988OGzLJBWYtHDCEtH1kSSMxqSlqGKkywVBkc9Ixx/e5vXOIxGSJvG9GnPiRqgf05BipLTlmdfckw816EgawWYOTM8GSBN0RqMUBZB7eGmDZ1asqjUVXAS7gAoo1PDMTydIcBqRWGGGpOzZFlduhoSimJFJ2Ukl4QgPUZ/0NMYoItLNpidO4Kl2AhgmQr9Ywan7dyJDkZTjyNedEVIDOV/LzWW1XqrCKzejMU8VifFsUZgyqBKY5wUDKghWbKwBYUH1XyEeIIGw0qmWdQj2/MmL0K5V7fOq1byo1G+KOErgGJyAM2CDS1AHd6ABWgCDJ/AC3sC78Wy8Gh/G16x1xShmjsA/GT+/ZFShuQ==</latexit>

The exponential regulator was used to deal with the rapidity divergences 
Li, Neill, Zhu, 2016

scales
<latexit sha1_base64="k3FinSPXMh3EEycNFpWAkhB51s8=">AAAB83icbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrYWukvJptM2NMkuSVYoS/+GFw+KePXPePPfmLZ70NYXAg/vzDCTN04FN9b3v73S2vrG5lZ5u7Kzu7d/UD08apsk0wxbLBGJ7sTUoOAKW5ZbgZ1UI5WxwMd4fDurPz6hNjxRD3aSYiTpUPEBZ9Q6K8xDLYlhVKCZ9qo1v+7PRVYhKKAGhZq96lfYT1gmUVkmqDHdwE9tlFNtORM4rYSZwZSyMR1i16GiEk2Uz2+ekjPn9Mkg0e4pS+bu74mcSmMmMnadktqRWa7NzP9q3cwOrqOcqzSzqNhi0SATxCZkFgDpc43MiokDyjR3txI2opoy62KquBCC5S+vQvuiHji+v6w1boo4ynACp3AOAVxBA+6gCS1gkMIzvMKbl3kv3rv3sWgtecXMMfyR9/kDKSWRwA==</latexit><latexit sha1_base64="k3FinSPXMh3EEycNFpWAkhB51s8=">AAAB83icbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrYWukvJptM2NMkuSVYoS/+GFw+KePXPePPfmLZ70NYXAg/vzDCTN04FN9b3v73S2vrG5lZ5u7Kzu7d/UD08apsk0wxbLBGJ7sTUoOAKW5ZbgZ1UI5WxwMd4fDurPz6hNjxRD3aSYiTpUPEBZ9Q6K8xDLYlhVKCZ9qo1v+7PRVYhKKAGhZq96lfYT1gmUVkmqDHdwE9tlFNtORM4rYSZwZSyMR1i16GiEk2Uz2+ekjPn9Mkg0e4pS+bu74mcSmMmMnadktqRWa7NzP9q3cwOrqOcqzSzqNhi0SATxCZkFgDpc43MiokDyjR3txI2opoy62KquBCC5S+vQvuiHji+v6w1boo4ynACp3AOAVxBA+6gCS1gkMIzvMKbl3kv3rv3sWgtecXMMfyR9/kDKSWRwA==</latexit><latexit sha1_base64="k3FinSPXMh3EEycNFpWAkhB51s8=">AAAB83icbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrYWukvJptM2NMkuSVYoS/+GFw+KePXPePPfmLZ70NYXAg/vzDCTN04FN9b3v73S2vrG5lZ5u7Kzu7d/UD08apsk0wxbLBGJ7sTUoOAKW5ZbgZ1UI5WxwMd4fDurPz6hNjxRD3aSYiTpUPEBZ9Q6K8xDLYlhVKCZ9qo1v+7PRVYhKKAGhZq96lfYT1gmUVkmqDHdwE9tlFNtORM4rYSZwZSyMR1i16GiEk2Uz2+ekjPn9Mkg0e4pS+bu74mcSmMmMnadktqRWa7NzP9q3cwOrqOcqzSzqNhi0SATxCZkFgDpc43MiokDyjR3txI2opoy62KquBCC5S+vQvuiHji+v6w1boo4ynACp3AOAVxBA+6gCS1gkMIzvMKbl3kv3rv3sWgtecXMMfyR9/kDKSWRwA==</latexit><latexit sha1_base64="k3FinSPXMh3EEycNFpWAkhB51s8=">AAAB83icbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrYWukvJptM2NMkuSVYoS/+GFw+KePXPePPfmLZ70NYXAg/vzDCTN04FN9b3v73S2vrG5lZ5u7Kzu7d/UD08apsk0wxbLBGJ7sTUoOAKW5ZbgZ1UI5WxwMd4fDurPz6hNjxRD3aSYiTpUPEBZ9Q6K8xDLYlhVKCZ9qo1v+7PRVYhKKAGhZq96lfYT1gmUVkmqDHdwE9tlFNtORM4rYSZwZSyMR1i16GiEk2Uz2+ekjPn9Mkg0e4pS+bu74mcSmMmMnadktqRWa7NzP9q3cwOrqOcqzSzqNhi0SATxCZkFgDpc43MiokDyjR3txI2opoy62KquBCC5S+vQvuiHji+v6w1boo4ynACp3AOAVxBA+6gCS1gkMIzvMKbl3kv3rv3sWgtecXMMfyR9/kDKSWRwA==</latexit>

⇤QCD
<latexit sha1_base64="h7Hzf0YYwrPp+cTbVq07wR/YpxM=">AAAB+nicbVC7TsMwFHXKq5RXCiOLRYXEVCUICcaKMjAwtBJ9SE0UOY7TWrWdyHZAVeinsDCAECtfwsbf4LYZoOVIlo7OOVf3+oQpo0o7zrdVWlvf2Nwqb1d2dvf2D+zqYVclmcSkgxOWyH6IFGFUkI6mmpF+KgniISO9cNyc+b0HIhVNxL2epMTnaChoTDHSRgrsqndnwhEKck9y2G7eTAO75tSdOeAqcQtSAwVagf3lRQnOOBEaM6TUwHVS7edIaooZmVa8TJEU4TEakoGhAnGi/Hx++hSeGiWCcSLNExrO1d8TOeJKTXhokhzpkVr2ZuJ/3iDT8ZWfU5Fmmgi8WBRnDOoEznqAEZUEazYxBGFJza0Qj5BEWJu2KqYEd/nLq6R7XncNb1/UGtdFHWVwDE7AGXDBJWiAW9ACHYDBI3gGr+DNerJerHfrYxEtWcXMEfgD6/MHfcSTfA==</latexit><latexit sha1_base64="h7Hzf0YYwrPp+cTbVq07wR/YpxM=">AAAB+nicbVC7TsMwFHXKq5RXCiOLRYXEVCUICcaKMjAwtBJ9SE0UOY7TWrWdyHZAVeinsDCAECtfwsbf4LYZoOVIlo7OOVf3+oQpo0o7zrdVWlvf2Nwqb1d2dvf2D+zqYVclmcSkgxOWyH6IFGFUkI6mmpF+KgniISO9cNyc+b0HIhVNxL2epMTnaChoTDHSRgrsqndnwhEKck9y2G7eTAO75tSdOeAqcQtSAwVagf3lRQnOOBEaM6TUwHVS7edIaooZmVa8TJEU4TEakoGhAnGi/Hx++hSeGiWCcSLNExrO1d8TOeJKTXhokhzpkVr2ZuJ/3iDT8ZWfU5Fmmgi8WBRnDOoEznqAEZUEazYxBGFJza0Qj5BEWJu2KqYEd/nLq6R7XncNb1/UGtdFHWVwDE7AGXDBJWiAW9ACHYDBI3gGr+DNerJerHfrYxEtWcXMEfgD6/MHfcSTfA==</latexit><latexit sha1_base64="h7Hzf0YYwrPp+cTbVq07wR/YpxM=">AAAB+nicbVC7TsMwFHXKq5RXCiOLRYXEVCUICcaKMjAwtBJ9SE0UOY7TWrWdyHZAVeinsDCAECtfwsbf4LYZoOVIlo7OOVf3+oQpo0o7zrdVWlvf2Nwqb1d2dvf2D+zqYVclmcSkgxOWyH6IFGFUkI6mmpF+KgniISO9cNyc+b0HIhVNxL2epMTnaChoTDHSRgrsqndnwhEKck9y2G7eTAO75tSdOeAqcQtSAwVagf3lRQnOOBEaM6TUwHVS7edIaooZmVa8TJEU4TEakoGhAnGi/Hx++hSeGiWCcSLNExrO1d8TOeJKTXhokhzpkVr2ZuJ/3iDT8ZWfU5Fmmgi8WBRnDOoEznqAEZUEazYxBGFJza0Qj5BEWJu2KqYEd/nLq6R7XncNb1/UGtdFHWVwDE7AGXDBJWiAW9ACHYDBI3gGr+DNerJerHfrYxEtWcXMEfgD6/MHfcSTfA==</latexit><latexit sha1_base64="h7Hzf0YYwrPp+cTbVq07wR/YpxM=">AAAB+nicbVC7TsMwFHXKq5RXCiOLRYXEVCUICcaKMjAwtBJ9SE0UOY7TWrWdyHZAVeinsDCAECtfwsbf4LYZoOVIlo7OOVf3+oQpo0o7zrdVWlvf2Nwqb1d2dvf2D+zqYVclmcSkgxOWyH6IFGFUkI6mmpF+KgniISO9cNyc+b0HIhVNxL2epMTnaChoTDHSRgrsqndnwhEKck9y2G7eTAO75tSdOeAqcQtSAwVagf3lRQnOOBEaM6TUwHVS7edIaooZmVa8TJEU4TEakoGhAnGi/Hx++hSeGiWCcSLNExrO1d8TOeJKTXhokhzpkVr2ZuJ/3iDT8ZWfU5Fmmgi8WBRnDOoEznqAEZUEazYxBGFJza0Qj5BEWJu2KqYEd/nLq6R7XncNb1/UGtdFHWVwDE7AGXDBJWiAW9ACHYDBI3gGr+DNerJerHfrYxEtWcXMEfgD6/MHfcSTfA==</latexit>

µh ⇠ pT
<latexit sha1_base64="e25IOl3E2scguG7odQuw5ixigok=">AAAB9XicdVDLSsNAFJ3UV62vqks3g0VwFZI2tHVXdOOyQl/QxDCZTtqhM0mYmSgl9D/cuFDErf/izr9x0lZQ0QMXDufcy733BAmjUlnWh1FYW9/Y3Cpul3Z29/YPyodHPRmnApMujlksBgGShNGIdBVVjAwSQRAPGOkH06vc798RIWkcddQsIR5H44iGFCOlpVuXp/4EupJymPgdv1yxzItmverUoWVaVsOu2jmpNpyaA22t5KiAFdp++d0dxTjlJFKYISmHtpUoL0NCUczIvOSmkiQIT9GYDDWNECfSyxZXz+GZVkYwjIWuSMGF+n0iQ1zKGQ90J0dqIn97ufiXN0xV2PQyGiWpIhFeLgpTBlUM8wjgiAqCFZtpgrCg+laIJ0ggrHRQJR3C16fwf9KrmnbNtG6cSutyFUcRnIBTcA5s0AAtcA3aoAswEOABPIFn4954NF6M12VrwVjNHIMfMN4+ATtPklc=</latexit>

µc ⇠ pT�

µs ⇠ pT�
<latexit sha1_base64="uLhCjg+rMfszocUgEqEXvgybldA="></latexit>

� =
qy
pT

<latexit sha1_base64="j0ndLWazq40od1ZN8Q+pVH42F1w=">AAACAnicdVDLSsNAFJ34rPVVdSVuBovgKiRpaOtCKLpxWaEvaEuYTCbt0MnDmYlQQnDjr7hxoYhbv8Kdf+OkraCiBwYO55zLnXvcmFEhDeNDW1peWV1bL2wUN7e2d3ZLe/sdESUckzaOWMR7LhKE0ZC0JZWM9GJOUOAy0nUnl7nfvSVc0ChsyWlMhgEahdSnGEklOaXDAVNhD8FzOPA5wumNM83S2GllTqls6Gf1qmVXoaEbRs20zJxYNbtiQ1MpOcpggaZTeh94EU4CEkrMkBB904jlMEVcUsxIVhwkgsQIT9CI9BUNUUDEMJ2dkMETpXjQj7h6oYQz9ftEigIhpoGrkgGSY/Hby8W/vH4i/fowpWGcSBLi+SI/YVBGMO8DepQTLNlUEYQ5VX+FeIxUE1K1VlQlfF0K/ycdSzcrunFtlxsXizoK4Agcg1NgghpogCvQBG2AwR14AE/gWbvXHrUX7XUeXdIWMwfgB7S3T2rLl3c=</latexit>

Z
ddk✓(k0)�(k2) !

Z
ddk✓(k0)�(k2)e�2k0⌧̂e�E

<latexit sha1_base64="iS/Dtcd22J1sqIJluIev9QC4gR4="></latexit>

⌫ =
1

⌧̂
<latexit sha1_base64="KPJ5JITaQTB35/bzBkAVPdvBrto=">AAACA3icbVBNS8NAEN3Ur1q/ot70slgETyVRQS9C0YvHCvYDmlA22027dLMJuxOhhIAX/4oXD4p49U9489+4bXPQ1gcDj/dmmJkXJIJrcJxvq7S0vLK6Vl6vbGxube/Yu3stHaeKsiaNRaw6AdFMcMmawEGwTqIYiQLB2sHoZuK3H5jSPJb3ME6YH5GB5CGnBIzUsw88meIr7IWK0MzNM29IIPOApHnes6tOzZkCLxK3IFVUoNGzv7x+TNOISaCCaN11nQT8jCjgVLC84qWaJYSOyIB1DZUkYtrPpj/k+NgofRzGypQEPFV/T2Qk0nocBaYzIjDU895E/M/rphBe+hmXSQpM0tmiMBUYYjwJBPe5YhTE2BBCFTe3YjokJg4wsVVMCO78y4ukdVpzz2rO3Xm1fl3EUUaH6AidIBddoDq6RQ3URBQ9omf0it6sJ+vFerc+Zq0lq5jZR39gff4A9k2XvQ==</latexit>
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Soft and collinear momenta 

factorization formula 

ps ⇠ Q(�,�,�,�)
<latexit sha1_base64="JUAtfENfL4ZW9PnjW8ZWPOuaD1A=">AAACGHicdZDLSsNAFIYnXmu9RV26GSxCBamJCLosunHZgr1AE8JkMmmHzkzCzEQooY/hxldx40IRt935Nk7bLLTVHwY+/nMOZ84fpowq7Thf1srq2vrGZmmrvL2zu7dvHxy2VZJJTFo4YYnshkgRRgVpaaoZ6aaSIB4y0gmHd9N655FIRRPxoEcp8TnqCxpTjLSxAvsiDRT0FOWwWfWYmYvQOfwX4FlgV5yaMxNcBreACijUCOyJFyU440RozJBSPddJtZ8jqSlmZFz2MkVShIeoT3oGBeJE+fnssDE8NU4E40SaJzScuT8ncsSVGvHQdHKkB2qxNjX/qvUyHd/4ORVpponA80VxxqBO4DQlGFFJsGYjAwhLav4K8QBJhLXJsmxCcBdPXob2Zc013Lyq1G+LOErgGJyAKnDBNaiDe9AALYDBE3gBb+DderZerQ/rc966YhUzR+CXrMk3qUKeQg==</latexit><latexit sha1_base64="JUAtfENfL4ZW9PnjW8ZWPOuaD1A=">AAACGHicdZDLSsNAFIYnXmu9RV26GSxCBamJCLosunHZgr1AE8JkMmmHzkzCzEQooY/hxldx40IRt935Nk7bLLTVHwY+/nMOZ84fpowq7Thf1srq2vrGZmmrvL2zu7dvHxy2VZJJTFo4YYnshkgRRgVpaaoZ6aaSIB4y0gmHd9N655FIRRPxoEcp8TnqCxpTjLSxAvsiDRT0FOWwWfWYmYvQOfwX4FlgV5yaMxNcBreACijUCOyJFyU440RozJBSPddJtZ8jqSlmZFz2MkVShIeoT3oGBeJE+fnssDE8NU4E40SaJzScuT8ncsSVGvHQdHKkB2qxNjX/qvUyHd/4ORVpponA80VxxqBO4DQlGFFJsGYjAwhLav4K8QBJhLXJsmxCcBdPXob2Zc013Lyq1G+LOErgGJyAKnDBNaiDe9AALYDBE3gBb+DderZerQ/rc966YhUzR+CXrMk3qUKeQg==</latexit><latexit sha1_base64="JUAtfENfL4ZW9PnjW8ZWPOuaD1A=">AAACGHicdZDLSsNAFIYnXmu9RV26GSxCBamJCLosunHZgr1AE8JkMmmHzkzCzEQooY/hxldx40IRt935Nk7bLLTVHwY+/nMOZ84fpowq7Thf1srq2vrGZmmrvL2zu7dvHxy2VZJJTFo4YYnshkgRRgVpaaoZ6aaSIB4y0gmHd9N655FIRRPxoEcp8TnqCxpTjLSxAvsiDRT0FOWwWfWYmYvQOfwX4FlgV5yaMxNcBreACijUCOyJFyU440RozJBSPddJtZ8jqSlmZFz2MkVShIeoT3oGBeJE+fnssDE8NU4E40SaJzScuT8ncsSVGvHQdHKkB2qxNjX/qvUyHd/4ORVpponA80VxxqBO4DQlGFFJsGYjAwhLav4K8QBJhLXJsmxCcBdPXob2Zc013Lyq1G+LOErgGJyAKnDBNaiDe9AALYDBE3gBb+DderZerQ/rc966YhUzR+CXrMk3qUKeQg==</latexit><latexit sha1_base64="ck8pdC+ekZH4nUmSP+ZG7r8lEyk=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odOn4MoA7ncAFXEMIN3MEDdKALAhJ4hXdv4r15H6uuat66tDP4I+/zBzjGijg=</latexit><latexit sha1_base64="IPlPu6JMJe5PIfALUYKlqAjfbLU=">AAACDXicdZBLSwMxFIXv+Ky16ujWTbAIFaTOuNGl4MZlC/YB7TBkMpk2NMkMSUYoQ3+GG/+KGxeKuHXnvzF9LLTVA4GPc3JJ7okyzrTxvC9nbX1jc2u7tFPereztH7iHlbZOc0Voi6Q8Vd0Ia8qZpC3DDKfdTFEsIk470eh2mnceqNIslfdmnNFA4IFkCSPYWCt0L7JQo75mAjVrfW7nYnyO/gV0FrpVr+7NhFbBX0AVFmqE7mc/TkkuqDSEY617vpeZoMDKMMLppNzPNc0wGeEB7VmUWFAdFLPFJujUOjFKUmWPNGjm/pwosNB6LCJ7U2Az1MvZ1Pwr6+UmuQ4KJrPcUEnmDyU5RyZF05ZQzBQlho8tYKKY/SsiQ6wwMbbLsi3BX155FdqXdd9y04MSHMMJ1MCHK7iBO2hACwg8wjO8wpvz5Lw47/O61pxFb0fwS87HN98rnL8=</latexit><latexit sha1_base64="IPlPu6JMJe5PIfALUYKlqAjfbLU=">AAACDXicdZBLSwMxFIXv+Ky16ujWTbAIFaTOuNGl4MZlC/YB7TBkMpk2NMkMSUYoQ3+GG/+KGxeKuHXnvzF9LLTVA4GPc3JJ7okyzrTxvC9nbX1jc2u7tFPereztH7iHlbZOc0Voi6Q8Vd0Ia8qZpC3DDKfdTFEsIk470eh2mnceqNIslfdmnNFA4IFkCSPYWCt0L7JQo75mAjVrfW7nYnyO/gV0FrpVr+7NhFbBX0AVFmqE7mc/TkkuqDSEY617vpeZoMDKMMLppNzPNc0wGeEB7VmUWFAdFLPFJujUOjFKUmWPNGjm/pwosNB6LCJ7U2Az1MvZ1Pwr6+UmuQ4KJrPcUEnmDyU5RyZF05ZQzBQlho8tYKKY/SsiQ6wwMbbLsi3BX155FdqXdd9y04MSHMMJ1MCHK7iBO2hACwg8wjO8wpvz5Lw47/O61pxFb0fwS87HN98rnL8=</latexit><latexit sha1_base64="1dvX/AgxmBiYOwssaUi4xeabMmE=">AAACGHicdZDLSsNAFIYn9VbrLerSzWARKkhN3Oiy6MZlC/YCTQiTyaQdOjMJMxOhhD6GG1/FjQtF3Hbn2zhts9BWfxj4+M85nDl/mDKqtON8WaW19Y3NrfJ2ZWd3b//APjzqqCSTmLRxwhLZC5EijArS1lQz0kslQTxkpBuO7mb17iORiibiQY9T4nM0EDSmGGljBfZlGijoKcphq+YxMxehC/gvwPPArjp1Zy64Cm4BVVCoGdhTL0pwxonQmCGl+q6Taj9HUlPMyKTiZYqkCI/QgPQNCsSJ8vP5YRN4ZpwIxok0T2g4d39O5IgrNeah6eRID9VybWb+VetnOr7xcyrSTBOBF4vijEGdwFlKMKKSYM3GBhCW1PwV4iGSCGuTZcWE4C6fvAqdq7pruOVUG7dFHGVwAk5BDbjgGjTAPWiCNsDgCbyAN/BuPVuv1of1uWgtWcXMMfgla/oNqAKePg==</latexit><latexit sha1_base64="JUAtfENfL4ZW9PnjW8ZWPOuaD1A=">AAACGHicdZDLSsNAFIYnXmu9RV26GSxCBamJCLosunHZgr1AE8JkMmmHzkzCzEQooY/hxldx40IRt935Nk7bLLTVHwY+/nMOZ84fpowq7Thf1srq2vrGZmmrvL2zu7dvHxy2VZJJTFo4YYnshkgRRgVpaaoZ6aaSIB4y0gmHd9N655FIRRPxoEcp8TnqCxpTjLSxAvsiDRT0FOWwWfWYmYvQOfwX4FlgV5yaMxNcBreACijUCOyJFyU440RozJBSPddJtZ8jqSlmZFz2MkVShIeoT3oGBeJE+fnssDE8NU4E40SaJzScuT8ncsSVGvHQdHKkB2qxNjX/qvUyHd/4ORVpponA80VxxqBO4DQlGFFJsGYjAwhLav4K8QBJhLXJsmxCcBdPXob2Zc013Lyq1G+LOErgGJyAKnDBNaiDe9AALYDBE3gBb+DderZerQ/rc966YhUzR+CXrMk3qUKeQg==</latexit><latexit sha1_base64="JUAtfENfL4ZW9PnjW8ZWPOuaD1A=">AAACGHicdZDLSsNAFIYnXmu9RV26GSxCBamJCLosunHZgr1AE8JkMmmHzkzCzEQooY/hxldx40IRt935Nk7bLLTVHwY+/nMOZ84fpowq7Thf1srq2vrGZmmrvL2zu7dvHxy2VZJJTFo4YYnshkgRRgVpaaoZ6aaSIB4y0gmHd9N655FIRRPxoEcp8TnqCxpTjLSxAvsiDRT0FOWwWfWYmYvQOfwX4FlgV5yaMxNcBreACijUCOyJFyU440RozJBSPddJtZ8jqSlmZFz2MkVShIeoT3oGBeJE+fnssDE8NU4E40SaJzScuT8ncsSVGvHQdHKkB2qxNjX/qvUyHd/4ORVpponA80VxxqBO4DQlGFFJsGYjAwhLav4K8QBJhLXJsmxCcBdPXob2Zc013Lyq1G+LOErgGJyAKnDBNaiDe9AALYDBE3gBb+DderZerQ/rc966YhUzR+CXrMk3qUKeQg==</latexit><latexit sha1_base64="JUAtfENfL4ZW9PnjW8ZWPOuaD1A=">AAACGHicdZDLSsNAFIYnXmu9RV26GSxCBamJCLosunHZgr1AE8JkMmmHzkzCzEQooY/hxldx40IRt935Nk7bLLTVHwY+/nMOZ84fpowq7Thf1srq2vrGZmmrvL2zu7dvHxy2VZJJTFo4YYnshkgRRgVpaaoZ6aaSIB4y0gmHd9N655FIRRPxoEcp8TnqCxpTjLSxAvsiDRT0FOWwWfWYmYvQOfwX4FlgV5yaMxNcBreACijUCOyJFyU440RozJBSPddJtZ8jqSlmZFz2MkVShIeoT3oGBeJE+fnssDE8NU4E40SaJzScuT8ncsSVGvHQdHKkB2qxNjX/qvUyHd/4ORVpponA80VxxqBO4DQlGFFJsGYjAwhLav4K8QBJhLXJsmxCcBdPXob2Zc013Lyq1G+LOErgGJyAKnDBNaiDe9AALYDBE3gBb+DderZerQ/rc966YhUzR+CXrMk3qUKeQg==</latexit><latexit sha1_base64="JUAtfENfL4ZW9PnjW8ZWPOuaD1A=">AAACGHicdZDLSsNAFIYnXmu9RV26GSxCBamJCLosunHZgr1AE8JkMmmHzkzCzEQooY/hxldx40IRt935Nk7bLLTVHwY+/nMOZ84fpowq7Thf1srq2vrGZmmrvL2zu7dvHxy2VZJJTFo4YYnshkgRRgVpaaoZ6aaSIB4y0gmHd9N655FIRRPxoEcp8TnqCxpTjLSxAvsiDRT0FOWwWfWYmYvQOfwX4FlgV5yaMxNcBreACijUCOyJFyU440RozJBSPddJtZ8jqSlmZFz2MkVShIeoT3oGBeJE+fnssDE8NU4E40SaJzScuT8ncsSVGvHQdHKkB2qxNjX/qvUyHd/4ORVpponA80VxxqBO4DQlGFFJsGYjAwhLav4K8QBJhLXJsmxCcBdPXob2Zc013Lyq1G+LOErgGJyAKnDBNaiDe9AALYDBE3gBb+DderZerQ/rc966YhUzR+CXrMk3qUKeQg==</latexit><latexit sha1_base64="JUAtfENfL4ZW9PnjW8ZWPOuaD1A=">AAACGHicdZDLSsNAFIYnXmu9RV26GSxCBamJCLosunHZgr1AE8JkMmmHzkzCzEQooY/hxldx40IRt935Nk7bLLTVHwY+/nMOZ84fpowq7Thf1srq2vrGZmmrvL2zu7dvHxy2VZJJTFo4YYnshkgRRgVpaaoZ6aaSIB4y0gmHd9N655FIRRPxoEcp8TnqCxpTjLSxAvsiDRT0FOWwWfWYmYvQOfwX4FlgV5yaMxNcBreACijUCOyJFyU440RozJBSPddJtZ8jqSlmZFz2MkVShIeoT3oGBeJE+fnssDE8NU4E40SaJzScuT8ncsSVGvHQdHKkB2qxNjX/qvUyHd/4ORVpponA80VxxqBO4DQlGFFJsGYjAwhLav4K8QBJhLXJsmxCcBdPXob2Zc013Lyq1G+LOErgGJyAKnDBNaiDe9AALYDBE3gBb+DderZerQ/rc966YhUzR+CXrMk3qUKeQg==</latexit><latexit sha1_base64="JUAtfENfL4ZW9PnjW8ZWPOuaD1A=">AAACGHicdZDLSsNAFIYnXmu9RV26GSxCBamJCLosunHZgr1AE8JkMmmHzkzCzEQooY/hxldx40IRt935Nk7bLLTVHwY+/nMOZ84fpowq7Thf1srq2vrGZmmrvL2zu7dvHxy2VZJJTFo4YYnshkgRRgVpaaoZ6aaSIB4y0gmHd9N655FIRRPxoEcp8TnqCxpTjLSxAvsiDRT0FOWwWfWYmYvQOfwX4FlgV5yaMxNcBreACijUCOyJFyU440RozJBSPddJtZ8jqSlmZFz2MkVShIeoT3oGBeJE+fnssDE8NU4E40SaJzScuT8ncsSVGvHQdHKkB2qxNjX/qvUyHd/4ORVpponA80VxxqBO4DQlGFFJsGYjAwhLav4K8QBJhLXJsmxCcBdPXob2Zc013Lyq1G+LOErgGJyAKnDBNaiDe9AALYDBE3gBb+DderZerQ/rc966YhUzR+CXrMk3qUKeQg==</latexit>

pc ⇠ Q(1,�, 1, 1)
<latexit sha1_base64="xpUhdnaS/Bu/6EU2S/DU8OVCbLw=">AAACBXicbZDLSsNAFIYnXmu9RV3qYrAIFUpJRNBl0Y3LFuwFmhAmk0k7dGYSZiZCCd248VXcuFDEre/gzrdx2mahrT8MfPznHM6cP0wZVdpxvq2V1bX1jc3SVnl7Z3dv3z447Kgkk5i0ccIS2QuRIowK0tZUM9JLJUE8ZKQbjm6n9e4DkYom4l6PU+JzNBA0phhpYwX2SRpg6CnKYavq1qDHzGiEatCwex7YFafuzASXwS2gAgo1A/vLixKccSI0Zkipvuuk2s+R1BQzMil7mSIpwiM0IH2DAnGi/Hx2xQSeGSeCcSLNExrO3N8TOeJKjXloOjnSQ7VYm5r/1fqZjq/9nIo000Tg+aI4Y1AncBoJjKgkWLOxAYQlNX+FeIgkwtoEVzYhuIsnL0Pnou4abl1WGjdFHCVwDE5BFbjgCjTAHWiCNsDgETyDV/BmPVkv1rv1MW9dsYqZI/BH1ucPCumVsA==</latexit><latexit sha1_base64="xpUhdnaS/Bu/6EU2S/DU8OVCbLw=">AAACBXicbZDLSsNAFIYnXmu9RV3qYrAIFUpJRNBl0Y3LFuwFmhAmk0k7dGYSZiZCCd248VXcuFDEre/gzrdx2mahrT8MfPznHM6cP0wZVdpxvq2V1bX1jc3SVnl7Z3dv3z447Kgkk5i0ccIS2QuRIowK0tZUM9JLJUE8ZKQbjm6n9e4DkYom4l6PU+JzNBA0phhpYwX2SRpg6CnKYavq1qDHzGiEatCwex7YFafuzASXwS2gAgo1A/vLixKccSI0Zkipvuuk2s+R1BQzMil7mSIpwiM0IH2DAnGi/Hx2xQSeGSeCcSLNExrO3N8TOeJKjXloOjnSQ7VYm5r/1fqZjq/9nIo000Tg+aI4Y1AncBoJjKgkWLOxAYQlNX+FeIgkwtoEVzYhuIsnL0Pnou4abl1WGjdFHCVwDE5BFbjgCjTAHWiCNsDgETyDV/BmPVkv1rv1MW9dsYqZI/BH1ucPCumVsA==</latexit><latexit sha1_base64="xpUhdnaS/Bu/6EU2S/DU8OVCbLw=">AAACBXicbZDLSsNAFIYnXmu9RV3qYrAIFUpJRNBl0Y3LFuwFmhAmk0k7dGYSZiZCCd248VXcuFDEre/gzrdx2mahrT8MfPznHM6cP0wZVdpxvq2V1bX1jc3SVnl7Z3dv3z447Kgkk5i0ccIS2QuRIowK0tZUM9JLJUE8ZKQbjm6n9e4DkYom4l6PU+JzNBA0phhpYwX2SRpg6CnKYavq1qDHzGiEatCwex7YFafuzASXwS2gAgo1A/vLixKccSI0Zkipvuuk2s+R1BQzMil7mSIpwiM0IH2DAnGi/Hx2xQSeGSeCcSLNExrO3N8TOeJKjXloOjnSQ7VYm5r/1fqZjq/9nIo000Tg+aI4Y1AncBoJjKgkWLOxAYQlNX+FeIgkwtoEVzYhuIsnL0Pnou4abl1WGjdFHCVwDE5BFbjgCjTAHWiCNsDgETyDV/BmPVkv1rv1MW9dsYqZI/BH1ucPCumVsA==</latexit><latexit sha1_base64="xpUhdnaS/Bu/6EU2S/DU8OVCbLw=">AAACBXicbZDLSsNAFIYnXmu9RV3qYrAIFUpJRNBl0Y3LFuwFmhAmk0k7dGYSZiZCCd248VXcuFDEre/gzrdx2mahrT8MfPznHM6cP0wZVdpxvq2V1bX1jc3SVnl7Z3dv3z447Kgkk5i0ccIS2QuRIowK0tZUM9JLJUE8ZKQbjm6n9e4DkYom4l6PU+JzNBA0phhpYwX2SRpg6CnKYavq1qDHzGiEatCwex7YFafuzASXwS2gAgo1A/vLixKccSI0Zkipvuuk2s+R1BQzMil7mSIpwiM0IH2DAnGi/Hx2xQSeGSeCcSLNExrO3N8TOeJKjXloOjnSQ7VYm5r/1fqZjq/9nIo000Tg+aI4Y1AncBoJjKgkWLOxAYQlNX+FeIgkwtoEVzYhuIsnL0Pnou4abl1WGjdFHCVwDE5BFbjgCjTAHWiCNsDgETyDV/BmPVkv1rv1MW9dsYqZI/BH1ucPCumVsA==</latexit>

p2s ⇠ Q2�2 p2c ⇠ Q2�2
<latexit sha1_base64="Z4mZW+qoSXlWAWnk+JHHMo0CMSQ=">AAACInicbZDLSsNAFIYnXmu9RV26GSyCq5JUQd0V3bhswV6giWEymbRDJ8l0ZiKU0Gdx46u4caGoK8GHcdJmoW1/GPj4zzmcOb/PGZXKsr6NldW19Y3N0lZ5e2d3b988OGzLJBWYtHDCEtH1kSSMxqSlqGKkywVBkc9Ixx/e5vXOIxGSJvG9GnPiRqgf05BipLTlmdfckw816EgawWYOTM8GSBN0RqMUBZB7eGmDZ1asqjUVXAS7gAoo1PDMTydIcBqRWGGGpOzZFlduhoSimJFJ2Ukl4QgPUZ/0NMYoItLNpidO4Kl2AhgmQr9Ywan7dyJDkZTjyNedEVIDOV/LzWW1XqrCKzejMU8VifFsUZgyqBKY5wUDKghWbKwBYUH1XyEeIIGw0qmWdQj2/MmL0K5V7fOq1byo1G+KOErgGJyAM2CDS1AHd6ABWgCDJ/AC3sC78Wy8Gh/G16x1xShmjsA/GT+/ZFShuQ==</latexit>

The exponential regulator was used to deal with the rapidity divergences 
Li, Neill, Zhu, 2016

The factorization formula in the back-to-back limit is 

The azimuthal angle distribution

1 + cos(�) ⇡ 2⌧
<latexit sha1_base64="sCkxJJt1X0wnzEEF6v7HnO4P5oc=">AAACA3icbVDLSgMxFM3UV62vUXe6CRahIpSZKuiy6MZlBfuAzlAyaaYNzSQhyYilFNz4K25cKOLWn3Dn35i2s9DWAxcO59zLvfdEklFtPO/byS0tr6yu5dcLG5tb2zvu7l5Di1RhUseCCdWKkCaMclI31DDSkoqgJGKkGQ2uJ37znihNBb8zQ0nCBPU4jSlGxkod98A/DbDQpUD26QkMkJRKPMBKYFDacYte2ZsCLhI/I0WQodZxv4KuwGlCuMEMad32PWnCEVKGYkbGhSDVRCI8QD3StpSjhOhwNP1hDI+t0oWxULa4gVP198QIJVoPk8h2Jsj09bw3Ef/z2qmJL8MR5TI1hOPZojhl0Ag4CQR2qSLYsKElCCtqb4W4jxTCxsZWsCH48y8vkkal7J+VvdvzYvUqiyMPDsERKAEfXIAquAE1UAcYPIJn8ArenCfnxXl3PmatOSeb2Qd/4Hz+AEwnlqo=</latexit>
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<latexit sha1_base64="0S+/YmgGJSpnWF1pCxL87ApMtmU=">AAACEHicbVDLSsNAFJ3UV62vqEs3wSLWTUlU0GXRjTsr9AVNCZPppB06eThzI4SQT3Djr7hxoYhbl+78GydtFtp64MLhnHu59x434kyCaX5rpaXlldW18nplY3Nre0ff3evIMBaEtknIQ9FzsaScBbQNDDjtRYJi3+W0606uc7/7QIVkYdCCJKIDH48C5jGCQUmOfmz7GMYE8/Q2szn1oGZ7ApP03kmyNHJamS3YaAwnjl416+YUxiKxClJFBZqO/mUPQxL7NADCsZR9y4xgkGIBjHCaVexY0giTCR7RvqIB9qkcpNOHMuNIKUPDC4WqAIyp+nsixb6Uie+qzvx8Oe/l4n9ePwbvcpCyIIqBBmS2yIu5AaGRp2MMmaAEeKIIJoKpWw0yxioQUBlWVAjW/MuLpHNat87q5t15tXFVxFFGB+gQ1ZCFLlAD3aAmaiOCHtEzekVv2pP2or1rH7PWklbM7KM/0D5/AAnsndY=</latexit>
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<latexit sha1_base64="wWyOCdoD5x+2pUCozMPND6mCP+Q="></latexit>

scales
<latexit sha1_base64="k3FinSPXMh3EEycNFpWAkhB51s8=">AAAB83icbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrYWukvJptM2NMkuSVYoS/+GFw+KePXPePPfmLZ70NYXAg/vzDCTN04FN9b3v73S2vrG5lZ5u7Kzu7d/UD08apsk0wxbLBGJ7sTUoOAKW5ZbgZ1UI5WxwMd4fDurPz6hNjxRD3aSYiTpUPEBZ9Q6K8xDLYlhVKCZ9qo1v+7PRVYhKKAGhZq96lfYT1gmUVkmqDHdwE9tlFNtORM4rYSZwZSyMR1i16GiEk2Uz2+ekjPn9Mkg0e4pS+bu74mcSmMmMnadktqRWa7NzP9q3cwOrqOcqzSzqNhi0SATxCZkFgDpc43MiokDyjR3txI2opoy62KquBCC5S+vQvuiHji+v6w1boo4ynACp3AOAVxBA+6gCS1gkMIzvMKbl3kv3rv3sWgtecXMMfyR9/kDKSWRwA==</latexit><latexit sha1_base64="k3FinSPXMh3EEycNFpWAkhB51s8=">AAAB83icbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrYWukvJptM2NMkuSVYoS/+GFw+KePXPePPfmLZ70NYXAg/vzDCTN04FN9b3v73S2vrG5lZ5u7Kzu7d/UD08apsk0wxbLBGJ7sTUoOAKW5ZbgZ1UI5WxwMd4fDurPz6hNjxRD3aSYiTpUPEBZ9Q6K8xDLYlhVKCZ9qo1v+7PRVYhKKAGhZq96lfYT1gmUVkmqDHdwE9tlFNtORM4rYSZwZSyMR1i16GiEk2Uz2+ekjPn9Mkg0e4pS+bu74mcSmMmMnadktqRWa7NzP9q3cwOrqOcqzSzqNhi0SATxCZkFgDpc43MiokDyjR3txI2opoy62KquBCC5S+vQvuiHji+v6w1boo4ynACp3AOAVxBA+6gCS1gkMIzvMKbl3kv3rv3sWgtecXMMfyR9/kDKSWRwA==</latexit><latexit sha1_base64="k3FinSPXMh3EEycNFpWAkhB51s8=">AAAB83icbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrYWukvJptM2NMkuSVYoS/+GFw+KePXPePPfmLZ70NYXAg/vzDCTN04FN9b3v73S2vrG5lZ5u7Kzu7d/UD08apsk0wxbLBGJ7sTUoOAKW5ZbgZ1UI5WxwMd4fDurPz6hNjxRD3aSYiTpUPEBZ9Q6K8xDLYlhVKCZ9qo1v+7PRVYhKKAGhZq96lfYT1gmUVkmqDHdwE9tlFNtORM4rYSZwZSyMR1i16GiEk2Uz2+ekjPn9Mkg0e4pS+bu74mcSmMmMnadktqRWa7NzP9q3cwOrqOcqzSzqNhi0SATxCZkFgDpc43MiokDyjR3txI2opoy62KquBCC5S+vQvuiHji+v6w1boo4ynACp3AOAVxBA+6gCS1gkMIzvMKbl3kv3rv3sWgtecXMMfyR9/kDKSWRwA==</latexit><latexit sha1_base64="k3FinSPXMh3EEycNFpWAkhB51s8=">AAAB83icbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrYWukvJptM2NMkuSVYoS/+GFw+KePXPePPfmLZ70NYXAg/vzDCTN04FN9b3v73S2vrG5lZ5u7Kzu7d/UD08apsk0wxbLBGJ7sTUoOAKW5ZbgZ1UI5WxwMd4fDurPz6hNjxRD3aSYiTpUPEBZ9Q6K8xDLYlhVKCZ9qo1v+7PRVYhKKAGhZq96lfYT1gmUVkmqDHdwE9tlFNtORM4rYSZwZSyMR1i16GiEk2Uz2+ekjPn9Mkg0e4pS+bu74mcSmMmMnadktqRWa7NzP9q3cwOrqOcqzSzqNhi0SATxCZkFgDpc43MiokDyjR3txI2opoy62KquBCC5S+vQvuiHji+v6w1boo4ynACp3AOAVxBA+6gCS1gkMIzvMKbl3kv3rv3sWgtecXMMfyR9/kDKSWRwA==</latexit>

⇤QCD
<latexit sha1_base64="h7Hzf0YYwrPp+cTbVq07wR/YpxM=">AAAB+nicbVC7TsMwFHXKq5RXCiOLRYXEVCUICcaKMjAwtBJ9SE0UOY7TWrWdyHZAVeinsDCAECtfwsbf4LYZoOVIlo7OOVf3+oQpo0o7zrdVWlvf2Nwqb1d2dvf2D+zqYVclmcSkgxOWyH6IFGFUkI6mmpF+KgniISO9cNyc+b0HIhVNxL2epMTnaChoTDHSRgrsqndnwhEKck9y2G7eTAO75tSdOeAqcQtSAwVagf3lRQnOOBEaM6TUwHVS7edIaooZmVa8TJEU4TEakoGhAnGi/Hx++hSeGiWCcSLNExrO1d8TOeJKTXhokhzpkVr2ZuJ/3iDT8ZWfU5Fmmgi8WBRnDOoEznqAEZUEazYxBGFJza0Qj5BEWJu2KqYEd/nLq6R7XncNb1/UGtdFHWVwDE7AGXDBJWiAW9ACHYDBI3gGr+DNerJerHfrYxEtWcXMEfgD6/MHfcSTfA==</latexit><latexit sha1_base64="h7Hzf0YYwrPp+cTbVq07wR/YpxM=">AAAB+nicbVC7TsMwFHXKq5RXCiOLRYXEVCUICcaKMjAwtBJ9SE0UOY7TWrWdyHZAVeinsDCAECtfwsbf4LYZoOVIlo7OOVf3+oQpo0o7zrdVWlvf2Nwqb1d2dvf2D+zqYVclmcSkgxOWyH6IFGFUkI6mmpF+KgniISO9cNyc+b0HIhVNxL2epMTnaChoTDHSRgrsqndnwhEKck9y2G7eTAO75tSdOeAqcQtSAwVagf3lRQnOOBEaM6TUwHVS7edIaooZmVa8TJEU4TEakoGhAnGi/Hx++hSeGiWCcSLNExrO1d8TOeJKTXhokhzpkVr2ZuJ/3iDT8ZWfU5Fmmgi8WBRnDOoEznqAEZUEazYxBGFJza0Qj5BEWJu2KqYEd/nLq6R7XncNb1/UGtdFHWVwDE7AGXDBJWiAW9ACHYDBI3gGr+DNerJerHfrYxEtWcXMEfgD6/MHfcSTfA==</latexit><latexit sha1_base64="h7Hzf0YYwrPp+cTbVq07wR/YpxM=">AAAB+nicbVC7TsMwFHXKq5RXCiOLRYXEVCUICcaKMjAwtBJ9SE0UOY7TWrWdyHZAVeinsDCAECtfwsbf4LYZoOVIlo7OOVf3+oQpo0o7zrdVWlvf2Nwqb1d2dvf2D+zqYVclmcSkgxOWyH6IFGFUkI6mmpF+KgniISO9cNyc+b0HIhVNxL2epMTnaChoTDHSRgrsqndnwhEKck9y2G7eTAO75tSdOeAqcQtSAwVagf3lRQnOOBEaM6TUwHVS7edIaooZmVa8TJEU4TEakoGhAnGi/Hx++hSeGiWCcSLNExrO1d8TOeJKTXhokhzpkVr2ZuJ/3iDT8ZWfU5Fmmgi8WBRnDOoEznqAEZUEazYxBGFJza0Qj5BEWJu2KqYEd/nLq6R7XncNb1/UGtdFHWVwDE7AGXDBJWiAW9ACHYDBI3gGr+DNerJerHfrYxEtWcXMEfgD6/MHfcSTfA==</latexit><latexit sha1_base64="h7Hzf0YYwrPp+cTbVq07wR/YpxM=">AAAB+nicbVC7TsMwFHXKq5RXCiOLRYXEVCUICcaKMjAwtBJ9SE0UOY7TWrWdyHZAVeinsDCAECtfwsbf4LYZoOVIlo7OOVf3+oQpo0o7zrdVWlvf2Nwqb1d2dvf2D+zqYVclmcSkgxOWyH6IFGFUkI6mmpF+KgniISO9cNyc+b0HIhVNxL2epMTnaChoTDHSRgrsqndnwhEKck9y2G7eTAO75tSdOeAqcQtSAwVagf3lRQnOOBEaM6TUwHVS7edIaooZmVa8TJEU4TEakoGhAnGi/Hx++hSeGiWCcSLNExrO1d8TOeJKTXhokhzpkVr2ZuJ/3iDT8ZWfU5Fmmgi8WBRnDOoEznqAEZUEazYxBGFJza0Qj5BEWJu2KqYEd/nLq6R7XncNb1/UGtdFHWVwDE7AGXDBJWiAW9ACHYDBI3gGr+DNerJerHfrYxEtWcXMEfgD6/MHfcSTfA==</latexit>

µh ⇠ pT
<latexit sha1_base64="e25IOl3E2scguG7odQuw5ixigok=">AAAB9XicdVDLSsNAFJ3UV62vqks3g0VwFZI2tHVXdOOyQl/QxDCZTtqhM0mYmSgl9D/cuFDErf/izr9x0lZQ0QMXDufcy733BAmjUlnWh1FYW9/Y3Cpul3Z29/YPyodHPRmnApMujlksBgGShNGIdBVVjAwSQRAPGOkH06vc798RIWkcddQsIR5H44iGFCOlpVuXp/4EupJymPgdv1yxzItmverUoWVaVsOu2jmpNpyaA22t5KiAFdp++d0dxTjlJFKYISmHtpUoL0NCUczIvOSmkiQIT9GYDDWNECfSyxZXz+GZVkYwjIWuSMGF+n0iQ1zKGQ90J0dqIn97ufiXN0xV2PQyGiWpIhFeLgpTBlUM8wjgiAqCFZtpgrCg+laIJ0ggrHRQJR3C16fwf9KrmnbNtG6cSutyFUcRnIBTcA5s0AAtcA3aoAswEOABPIFn4954NF6M12VrwVjNHIMfMN4+ATtPklc=</latexit>

µc ⇠ pT�

µs ⇠ pT�
<latexit sha1_base64="uLhCjg+rMfszocUgEqEXvgybldA="></latexit>

� =
qy
pT

<latexit sha1_base64="j0ndLWazq40od1ZN8Q+pVH42F1w=">AAACAnicdVDLSsNAFJ34rPVVdSVuBovgKiRpaOtCKLpxWaEvaEuYTCbt0MnDmYlQQnDjr7hxoYhbv8Kdf+OkraCiBwYO55zLnXvcmFEhDeNDW1peWV1bL2wUN7e2d3ZLe/sdESUckzaOWMR7LhKE0ZC0JZWM9GJOUOAy0nUnl7nfvSVc0ChsyWlMhgEahdSnGEklOaXDAVNhD8FzOPA5wumNM83S2GllTqls6Gf1qmVXoaEbRs20zJxYNbtiQ1MpOcpggaZTeh94EU4CEkrMkBB904jlMEVcUsxIVhwkgsQIT9CI9BUNUUDEMJ2dkMETpXjQj7h6oYQz9ftEigIhpoGrkgGSY/Hby8W/vH4i/fowpWGcSBLi+SI/YVBGMO8DepQTLNlUEYQ5VX+FeIxUE1K1VlQlfF0K/ycdSzcrunFtlxsXizoK4Agcg1NgghpogCvQBG2AwR14AE/gWbvXHrUX7XUeXdIWMwfgB7S3T2rLl3c=</latexit>

Z
ddk✓(k0)�(k2) !

Z
ddk✓(k0)�(k2)e�2k0⌧̂e�E

<latexit sha1_base64="iS/Dtcd22J1sqIJluIev9QC4gR4="></latexit>

⌫ =
1

⌧̂
<latexit sha1_base64="KPJ5JITaQTB35/bzBkAVPdvBrto=">AAACA3icbVBNS8NAEN3Ur1q/ot70slgETyVRQS9C0YvHCvYDmlA22027dLMJuxOhhIAX/4oXD4p49U9489+4bXPQ1gcDj/dmmJkXJIJrcJxvq7S0vLK6Vl6vbGxube/Yu3stHaeKsiaNRaw6AdFMcMmawEGwTqIYiQLB2sHoZuK3H5jSPJb3ME6YH5GB5CGnBIzUsw88meIr7IWK0MzNM29IIPOApHnes6tOzZkCLxK3IFVUoNGzv7x+TNOISaCCaN11nQT8jCjgVLC84qWaJYSOyIB1DZUkYtrPpj/k+NgofRzGypQEPFV/T2Qk0nocBaYzIjDU895E/M/rphBe+hmXSQpM0tmiMBUYYjwJBPe5YhTE2BBCFTe3YjokJg4wsVVMCO78y4ukdVpzz2rO3Xm1fl3EUUaH6AidIBddoDq6RQ3URBQ9omf0it6sJ+vFerc+Zq0lq5jZR39gff4A9k2XvQ==</latexit>
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Factorization formula 
The hard functions for all 2->2 process in massless QCD are known up to NNLO

For example LO, gg->gg

Beam function: are identical to TMD beam functions  

Jet functions:  Ji =
X

j

Z 1

0
dx x Iij(

b

x
, x)

<latexit sha1_base64="vJ4W0a0jD1tfXPVBlgaq6pdcHow="></latexit><latexit sha1_base64="vJ4W0a0jD1tfXPVBlgaq6pdcHow="></latexit><latexit sha1_base64="vJ4W0a0jD1tfXPVBlgaq6pdcHow="></latexit><latexit sha1_base64="vJ4W0a0jD1tfXPVBlgaq6pdcHow="></latexit>

Matching coefficients of TMD factorization function 
known up to NNLO 

 Gehrmann et al 2012 and 2014, Lubbert et al 2016, Echevarria et al 2016

Echevarria et al 2016

Broggio,Ferroglia,Pecjak,Zhang 2014

bµ = b(0, 0, 1, 0)
<latexit sha1_base64="WbIL8oJLpzljCTL9SXezmnbYNX4=">AAAB+3icbVDLSgMxFM3UV62vsS7dBItQoZSMCroRim5cVrAPaMeSSTNtaJIZkoxYhv6KGxeKuPVH3Pk3pu0stPXAhcM593LvPUHMmTYIfTu5ldW19Y38ZmFre2d3z90vNnWUKEIbJOKRagdYU84kbRhmOG3HimIRcNoKRjdTv/VIlWaRvDfjmPoCDyQLGcHGSj23GDx0RQKvYFBGFVTxKuik55ZQFc0Al4mXkRLIUO+5X91+RBJBpSEca93xUGz8FCvDCKeTQjfRNMZkhAe0Y6nEgmo/nd0+gcdW6cMwUrakgTP190SKhdZjEdhOgc1QL3pT8T+vk5jw0k+ZjBNDJZkvChMOTQSnQcA+U5QYPrYEE8XsrZAMscLE2LgKNgRv8eVl0jytemdVdHdeql1nceTBITgCZeCBC1ADt6AOGoCAJ/AMXsGbM3FenHfnY96ac7KZA/AHzucPCPyR1A==</latexit>
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Soft function

bŷ

x

z

1

On1n2n3n4(x) = Y n1Y n2Y n3Y n4(x)
<latexit sha1_base64="AWj6a7JgEq6N12Su6P8Sb/cgi5o="></latexit>

S(b, y⇤) = h0|T [On1n2n3n4(0
µ)]T [O†

n1n2n3n4
(bµ)]|0i

<latexit sha1_base64="w1wwj1zedm1IfTkQiQBiWhAOMyE="></latexit>

One-dimensional Fourier transformation bµ = (0, 0, b, 0)
<latexit sha1_base64="aqEFB79M72yFbAC/om0WKI7vbEo=">AAAB+XicbVDLSgNBEOz1GeNr1aOXwSBECGFWBb0IQS8eI5gHJGuYncwmQ2Znl5nZQFjyJ148KOLVP/Hm3zh5HDSxoKGo6qa7K0gE1wbjb2dldW19YzO3ld/e2d3bdw8O6zpOFWU1GotYNQOimeCS1Qw3gjUTxUgUCNYIBncTvzFkSvNYPppRwvyI9CQPOSXGSh3XDZ7aUYpuiriES0EJn3XcAi7jKdAy8eakAHNUO+5XuxvTNGLSUEG0bnk4MX5GlOFUsHG+nWqWEDogPdayVJKIaT+bXj5Gp1bpojBWtqRBU/X3REYirUdRYDsjYvp60ZuI/3mt1ITXfsZlkhom6WxRmApkYjSJAXW5YtSIkSWEKm5vRbRPFKHGhpW3IXiLLy+T+nnZuyjjh8tC5XYeRw6O4QSK4MEVVOAeqlADCkN4hld4czLnxXl3PmatK8585gj+wPn8ATsQkW8=</latexit>

scattering plane:  x-z plane ni · b = 0
<latexit sha1_base64="0zYLm18J3kIVnj48oovmtet5O8g=">AAAB+HicbVBNS8NAEN34WetHox69LBbBU0lU0ItQ9OKxgv2ANoTNZtMu3eyG3YlQS3+JFw+KePWnePPfuG1z0NYHA4/3ZpiZF2WCG/C8b2dldW19Y7O0Vd7e2d2ruPsHLaNyTVmTKqF0JyKGCS5ZEzgI1sk0I2kkWDsa3k799iPThiv5AKOMBSnpS55wSsBKoVuRIcc9GivAEb7GXuhWvZo3A14mfkGqqEAjdL96saJ5yiRQQYzp+l4GwZho4FSwSbmXG5YROiR91rVUkpSZYDw7fIJPrBLjRGlbEvBM/T0xJqkxozSynSmBgVn0puJ/XjeH5CoYc5nlwCSdL0pygUHhaQo45ppRECNLCNXc3orpgGhCwWZVtiH4iy8vk9ZZzT+vefcX1fpNEUcJHaFjdIp8dInq6A41UBNRlKNn9IrenCfnxXl3PuatK04xc4j+wPn8AbVSkc4=</latexit>

S(1)(y⇤, Lb, L⌫) =�
X

i<j

(Ti ·Tj)S
(1)
?

⇣
Lb, L⌫ + ln

ni · nj

2

⌘

<latexit sha1_base64="OiDr5wUwiJc210v64+2fCqP2avM="></latexit>

TMD soft function for color-singlet production at 
hadron colliders 

When

S(1)
? (Lb, L⌫) = 2L2

b � 4LbL⌫ � 2⇣2
<latexit sha1_base64="bZ6vSf6PB6kjAMofF498LN7hnj0="></latexit>

<latexit sha1_base64="04DoYi2kKMuWP/J7hXku1nmZ8cM=">AAAB+nicdVDLSgMxFM3UV62vVpdugkVwVWampa0LoejGZQX7gLYMmUymjc0kQ5JRSu2nuHGhiFu/xJ1/Y6atoKIHLhzOuZd77/FjRpW27Q8rs7K6tr6R3cxtbe/s7uUL+20lEolJCwsmZNdHijDKSUtTzUg3lgRFPiMdf3yR+p1bIhUV/FpPYjKI0JDTkGKkjeTlC9yjsI8DoSH3buAZdL180S6d1qtupQrtkm3XHNdJiVurlCvQMUqKIlii6eXf+4HASUS4xgwp1XPsWA+mSGqKGZnl+okiMcJjNCQ9QzmKiBpM56fP4LFRAhgKaYprOFe/T0xRpNQk8k1nhPRI/fZS8S+vl+iwPphSHieacLxYFCYMagHTHGBAJcGaTQxBWFJzK8QjJBHWJq2cCeHrU/g/abslp1yyryrFxvkyjiw4BEfgBDigBhrgEjRBC2BwBx7AE3i27q1H68V6XbRmrOXMAfgB6+0TsSKS+w==</latexit>

the soft integral gives 

S(b, y⇤, µ, ⌫) = 1+
↵s

4⇡
S(1)(y⇤, Lb, L⌫) +

⇣↵s

4⇡

⌘2
S(2)(y⇤, Lb, L⌫) +O(↵3

s)
<latexit sha1_base64="wN4LT+ThKO8Vxt5LbgcYq0KAFsY="></latexit>



/18!10

Soft function
S(1)(y⇤, Lb, L⌫) = �

X

i<j

(Ti ·Tj)S
(1)
?

⇣
Lb, L⌫ + ln

ni · nj

2

⌘

<latexit sha1_base64="Uf4DBSZAfLMFQA4so5dKS1UesFI="></latexit>

NLO soft function
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Soft function
S(1)(y⇤, Lb, L⌫) = �

X

i<j

(Ti ·Tj)S
(1)
?

⇣
Lb, L⌫ + ln

ni · nj

2

⌘

<latexit sha1_base64="Uf4DBSZAfLMFQA4so5dKS1UesFI="></latexit>

NLO soft function

Double soft gluon emission limit Catani and Grazzini 1999

It is also true for the soft qqbar radiation and virtual real contributions

See AnJie’s talk this afternoon 

Catani and Grazzini 2000

In the soft limit, the 2-loop soft integral  has the dipole form 

convolution of the NLO soft integrals non-abelian contribution

NNLO soft function
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Soft function
S(1)(y⇤, Lb, L⌫) = �

X

i<j

(Ti ·Tj)S
(1)
?

⇣
Lb, L⌫ + ln

ni · nj

2

⌘

<latexit sha1_base64="Uf4DBSZAfLMFQA4so5dKS1UesFI="></latexit>

NLO soft function

Double soft gluon emission limit Catani and Grazzini 1999

It is also true for the soft qqbar radiation and virtual real contributions

See AnJie’s talk this afternoon 

Catani and Grazzini 2000

In the soft limit, the 2-loop soft integral  has the dipole form 

convolution of the NLO soft integrals non-abelian contribution

NNLO soft function

S(2)(y⇤, Lb, L⌫) =
1

2!

⇣
S(1)(y⇤, Lb, L⌫)

⌘2
�

X

i<j

(Ti ·Tj)S
(2)
?

⇣
Lb, L⌫ + ln

ni · nj

2

⌘

<latexit sha1_base64="QBjTCW7qd3r5PhZVYKrmmZV6I4Y="></latexit>
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Soft function
S(1)(y⇤, Lb, L⌫) = �

X

i<j

(Ti ·Tj)S
(1)
?

⇣
Lb, L⌫ + ln

ni · nj

2

⌘

<latexit sha1_base64="Uf4DBSZAfLMFQA4so5dKS1UesFI="></latexit>

NLO soft function

Double soft gluon emission limit Catani and Grazzini 1999

It is also true for the soft qqbar radiation and virtual real contributions

See AnJie’s talk this afternoon 

Catani and Grazzini 2000

In the soft limit, the 2-loop soft integral  has the dipole form 

convolution of the NLO soft integrals non-abelian contribution

NNLO soft function

S(2)(y⇤, Lb, L⌫) =
1

2!

⇣
S(1)(y⇤, Lb, L⌫)

⌘2
�

X

i<j

(Ti ·Tj)S
(2)
?

⇣
Lb, L⌫ + ln

ni · nj

2

⌘

<latexit sha1_base64="QBjTCW7qd3r5PhZVYKrmmZV6I4Y="></latexit>
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Soft integral
For EEC (n · n̄ = 2)

<latexit sha1_base64="ITogh2y+uFgAQ0G4ZGgu+CDN9oA=">AAAB/nicbVBNS8NAEN3Ur1q/ouLJy2IR6qUkVdCLUPTisYL9gCaUzWbbLt1swu5EKKHgX/HiQRGv/g5v/hu3bQ7a+mDg8d4MM/OCRHANjvNtFVZW19Y3ipulre2d3T17/6Cl41RR1qSxiFUnIJoJLlkTOAjWSRQjUSBYOxjdTv32I1Oax/IBxgnzIzKQvM8pASP17KOKxB4NY8BeQFQmJ/ga1856dtmpOjPgZeLmpIxyNHr2lxfGNI2YBCqI1l3XScDPiAJOBZuUvFSzhNARGbCuoZJETPvZ7PwJPjVKiPuxMiUBz9TfExmJtB5HgemMCAz1ojcV//O6KfSv/IzLJAUm6XxRPxUYYjzNAodcMQpibAihiptbMR0SRSiYxEomBHfx5WXSqlXd86pzf1Gu3+RxFNExOkEV5KJLVEd3qIGaiKIMPaNX9GY9WS/Wu/Uxby1Y+cwh+gPr8wfuoZQq</latexit>

For TEEC (n · n̄ = 1� cos ✓)
<latexit sha1_base64="FnIRaqgoI9iIESeMek6PVvRcC4Q="></latexit>

lµ =
1

n · n̄ (l
�nµ + l+n̄µ) + lµ?

<latexit sha1_base64="hqI1FMF4wvdyhwdwJ2fUnIohIEQ="></latexit>

lµ? = lyn
µ
y + lx̂v

µ
?

<latexit sha1_base64="UHSVPeqgZpT2Hk9a89ZvaCsBb9A="></latexit>

Z
ddl �+(l2) eib?·l?�2l0⌧̂ =

1

2

Z
dl+dl�dd�2l? �(l+l� � l2?) e

�(l++l�)⌧̂+ib?·l?
<latexit sha1_base64="uhtHCjZSgIl4rEM/YGYS/frl2II="></latexit>

Z
ddl �+(l2) eib?·l?�2l0⌧̂ =

1

n · n̄

Z
dl+dl�dd�2l? �(

2

n · n̄ l
+l� � l2?) e

� 2
n·n̄ (l++l�)⌧̂+ib?·l?�2⌧̂v0

?

<latexit sha1_base64="XPnrEpNou4xQ0cWgpu0TrRRH0Jk="></latexit>

!11
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Soft integral
For EEC (n · n̄ = 2)

<latexit sha1_base64="ITogh2y+uFgAQ0G4ZGgu+CDN9oA=">AAAB/nicbVBNS8NAEN3Ur1q/ouLJy2IR6qUkVdCLUPTisYL9gCaUzWbbLt1swu5EKKHgX/HiQRGv/g5v/hu3bQ7a+mDg8d4MM/OCRHANjvNtFVZW19Y3ipulre2d3T17/6Cl41RR1qSxiFUnIJoJLlkTOAjWSRQjUSBYOxjdTv32I1Oax/IBxgnzIzKQvM8pASP17KOKxB4NY8BeQFQmJ/ga1856dtmpOjPgZeLmpIxyNHr2lxfGNI2YBCqI1l3XScDPiAJOBZuUvFSzhNARGbCuoZJETPvZ7PwJPjVKiPuxMiUBz9TfExmJtB5HgemMCAz1ojcV//O6KfSv/IzLJAUm6XxRPxUYYjzNAodcMQpibAihiptbMR0SRSiYxEomBHfx5WXSqlXd86pzf1Gu3+RxFNExOkEV5KJLVEd3qIGaiKIMPaNX9GY9WS/Wu/Uxby1Y+cwh+gPr8wfuoZQq</latexit>

For TEEC (n · n̄ = 1� cos ✓)
<latexit sha1_base64="FnIRaqgoI9iIESeMek6PVvRcC4Q="></latexit>

lµ =
1

n · n̄ (l
�nµ + l+n̄µ) + lµ?

<latexit sha1_base64="hqI1FMF4wvdyhwdwJ2fUnIohIEQ="></latexit>

lµ? = lyn
µ
y + lx̂v

µ
?

<latexit sha1_base64="UHSVPeqgZpT2Hk9a89ZvaCsBb9A="></latexit>

Z
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1

2

Z
dl+dl�dd�2l? �(l+l� � l2?) e

�(l++l�)⌧̂+ib?·l?
<latexit sha1_base64="uhtHCjZSgIl4rEM/YGYS/frl2II="></latexit>

Z
ddl �+(l2) eib?·l?�2l0⌧̂ =

1

n · n̄

Z
dl+dl�dd�2l? �(

2

n · n̄ l
+l� � l2?) e

� 2
n·n̄ (l++l�)⌧̂+ib?·l?�2⌧̂v0

?

<latexit sha1_base64="XPnrEpNou4xQ0cWgpu0TrRRH0Jk="></latexit>

vanishes when we take the limit  

⌫2 ! ⌫2
n · n̄
2

<latexit sha1_base64="MgBHmkpWUrmTLwDqRt5T0FM55zw="></latexit>

⌧̂ ! 0
<latexit sha1_base64="PA0t1RyK74mvhWnmNNEWNjHHtFs=">AAAB+XicbVBNS8NAEN3Ur1q/oh69LBbBU0lU0GPRi8cK9gOaUCbbbbt0swm7k0IJ/SdePCji1X/izX/jts1Bqw8GHu/NMDMvSqUw6HlfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3IjBcCsWbKFDyTqo5xJHk7Wh8N/fbE66NSNQjTlMexjBUYiAYoJV6rhuMAPMAIZvRABPq9dyqV/MWoH+JX5AqKdDouZ9BP2FZzBUyCcZ0fS/FMAeNgkk+qwSZ4SmwMQx511IFMTdhvrh8Rs+s0qeDRNtSSBfqz4kcYmOmcWQ7Y8CRWfXm4n9eN8PBTZgLlWbIFVsuGmSS2hfnMdC+0JyhnFoCTAt7K2Uj0MDQhlWxIfirL/8lrYuaf1nzHq6q9dsijjI5IafknPjkmtTJPWmQJmFkQp7IC3l1cufZeXPel60lp5g5Jr/gfHwD9DuTMw==</latexit>
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Soft integral
For EEC (n · n̄ = 2)

<latexit sha1_base64="ITogh2y+uFgAQ0G4ZGgu+CDN9oA=">AAAB/nicbVBNS8NAEN3Ur1q/ouLJy2IR6qUkVdCLUPTisYL9gCaUzWbbLt1swu5EKKHgX/HiQRGv/g5v/hu3bQ7a+mDg8d4MM/OCRHANjvNtFVZW19Y3ipulre2d3T17/6Cl41RR1qSxiFUnIJoJLlkTOAjWSRQjUSBYOxjdTv32I1Oax/IBxgnzIzKQvM8pASP17KOKxB4NY8BeQFQmJ/ga1856dtmpOjPgZeLmpIxyNHr2lxfGNI2YBCqI1l3XScDPiAJOBZuUvFSzhNARGbCuoZJETPvZ7PwJPjVKiPuxMiUBz9TfExmJtB5HgemMCAz1ojcV//O6KfSv/IzLJAUm6XxRPxUYYjzNAodcMQpibAihiptbMR0SRSiYxEomBHfx5WXSqlXd86pzf1Gu3+RxFNExOkEV5KJLVEd3qIGaiKIMPaNX9GY9WS/Wu/Uxby1Y+cwh+gPr8wfuoZQq</latexit>

For TEEC (n · n̄ = 1� cos ✓)
<latexit sha1_base64="FnIRaqgoI9iIESeMek6PVvRcC4Q="></latexit>

lµ =
1

n · n̄ (l
�nµ + l+n̄µ) + lµ?

<latexit sha1_base64="hqI1FMF4wvdyhwdwJ2fUnIohIEQ="></latexit>

lµ? = lyn
µ
y + lx̂v

µ
?

<latexit sha1_base64="UHSVPeqgZpT2Hk9a89ZvaCsBb9A="></latexit>

The first analytical soft function for dijet production
For N-jettiness soft function for dijet numerically,  
see Bell et al 2018 (package SoftSERVE), Jin and Liu 2019  

S(2)(y⇤, Lb, L⌫) =
1

2!

⇣
S(1)(y⇤, Lb, L⌫)

⌘2
�

X

i<j

(Ti ·Tj)S
(2)
?

⇣
Lb, L⌫ + ln

ni · nj

2

⌘

<latexit sha1_base64="QBjTCW7qd3r5PhZVYKrmmZV6I4Y="></latexit>

NNLO soft function
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<latexit sha1_base64="uhtHCjZSgIl4rEM/YGYS/frl2II="></latexit>
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<latexit sha1_base64="XPnrEpNou4xQ0cWgpu0TrRRH0Jk="></latexit>

vanishes when we take the limit  

⌫2 ! ⌫2
n · n̄
2

<latexit sha1_base64="MgBHmkpWUrmTLwDqRt5T0FM55zw="></latexit>

⌧̂ ! 0
<latexit sha1_base64="PA0t1RyK74mvhWnmNNEWNjHHtFs=">AAAB+XicbVBNS8NAEN3Ur1q/oh69LBbBU0lU0GPRi8cK9gOaUCbbbbt0swm7k0IJ/SdePCji1X/izX/jts1Bqw8GHu/NMDMvSqUw6HlfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3IjBcCsWbKFDyTqo5xJHk7Wh8N/fbE66NSNQjTlMexjBUYiAYoJV6rhuMAPMAIZvRABPq9dyqV/MWoH+JX5AqKdDouZ9BP2FZzBUyCcZ0fS/FMAeNgkk+qwSZ4SmwMQx511IFMTdhvrh8Rs+s0qeDRNtSSBfqz4kcYmOmcWQ7Y8CRWfXm4n9eN8PBTZgLlWbIFVsuGmSS2hfnMdC+0JyhnFoCTAt7K2Uj0MDQhlWxIfirL/8lrYuaf1nzHq6q9dsijjI5IafknPjkmtTJPWmQJmFkQp7IC3l1cufZeXPel60lp5g5Jr/gfHwD9DuTMw==</latexit>
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Numerical results

Fixed order results are calculated using NLOJET++

This is the first time that the singular behavior for a dijet differential distribution is 
under full control at this order.

It seems that the power corrections do not go to zero
<latexit sha1_base64="S3Csvw5xK9+4OosLhSTy0KOD+tE=">AAACGHicbVDLSsNAFJ3UV62vqEs3g0VoF7aJCnZZdOPOCn1BE8JkOmmHTh7MTIQQ+hlu/BU3LhRx251/46TNorYeuHA4517uvceNGBXSMH60wsbm1vZOcbe0t39weKQfn3RFGHNMOjhkIe+7SBBGA9KRVDLSjzhBvstIz53cZ37vmXBBw6Atk4jYPhoF1KMYSSU5et3ykRxjxNLHaWXiJPXIaVehJagPlx2zYVxa0ZhWHb1s1Iw54Doxc1IGOVqOPrOGIY59EkjMkBAD04iknSIuKWZkWrJiQSKEJ2hEBooGyCfCTuePTeGFUobQC7mqQMK5ujyRIl+IxHdVZ3asWPUy8T9vEEuvYac0iGJJArxY5MUMyhBmKcEh5QRLliiCMKfqVojHiCMsVZYlFYK5+vI66V7VzOua8XRTbt7lcRTBGTgHFWCCW9AED6AFOgCDF/AGPsCn9qq9a1/a96K1oOUzp+APtNkv2pCe/A==</latexit>

require more computation power to reach the limit  
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Resummation

νs ν

µs

µh

S J

H

The resummation is achieved by 

running the hard function from the hard scale 
to soft scale

running the soft function from the soft rapidity 
scale to collinear rapidity scale. 

To deal with Landau pole

b⇤ =
bp

1 + b2/b2max
<latexit sha1_base64="N8MGJhZlUa7bXpG+HvaAUJKxVdE=">AAACE3icbVDLSgMxFM3UV62vUZdugkWQCnWmCroRim5cVrAP6LQlSTNtaDIzJhmxDPMPbvwVNy4UcevGnX9j+lho64ELh3Pu5d57cMSZ0o7zbWUWFpeWV7KrubX1jc0te3unpsJYElolIQ9lAyNFOQtoVTPNaSOSFAnMaR0PrkZ+/Z5KxcLgVg8j2hKoFzCfEaSN1LELuF2AF9DzJSIJThNP3UmduEe4XTrGncSTAgr0kLZLadqx807RGQPOE3dK8mCKSsf+8rohiQUNNOFIqabrRLqVIKkZ4TTNebGiESID1KNNQwMkqGol459SeGCULvRDaSrQcKz+nkiQUGoosOkUSPfVrDcS//OasfbPWwkLoljTgEwW+TGHOoSjgGCXSUo0HxqCiGTmVkj6yMSjTYw5E4I7+/I8qZWK7knRuTnNly+ncWTBHtgHh8AFZ6AMrkEFVAEBj+AZvII368l6sd6tj0lrxprO7II/sD5/ANasnYc=</latexit>

µs = µI = ⌫s = b0/b
⇤ µh = ⌫ = pT

<latexit sha1_base64="Y8ZSDgySUci3z79rBzYrY8n3CWA=">AAACInicbVDLSgMxFM34rONr1KWbYBHERZ1RQV0IRTe6q9AXtHXIpJk2NJOZJhmhlH6LG3/FjQtFXQl+jJnHQlsvJPfknHu5uceLGJXKtr+MufmFxaXlwoq5ura+sWltbddlGAtMajhkoWh6SBJGOakpqhhpRoKgwGOk4Q2uE73xQISkIa+qUUQ6Aepx6lOMlKZc66IdxK6ElzDJt0nm2dtz7SPv/hCa7eEwRt1U72e6viO36lpFu2SnAWeBk4MiyKPiWh/tbojjgHCFGZKy5diR6oyRUBQzMjHbsSQRwgPUIy0NOQqI7IzTFSdwXzNd6IdCH65gyv7uGKNAylHg6coAqb6c1hLyP60VK/+8M6Y8ihXhOBvkxwyqECZ+wS4VBCs20gBhQfVfIe4jgbDSrpraBGd65VlQPy45JyX77rRYvsrtKIBdsAcOgAPOQBncgAqoAQwewTN4BW/Gk/FivBufWemckffsgD9hfP8AiRugkg==</latexit>
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RG equations

<latexit sha1_base64="Pgga3I+lqGKROXHArZPjcn34OL4="></latexit>

Evolution associated with the rapidity scale

RG Evolution

3-loop soft anomalous dimensions 
Almelid  et al 2015 and 2017

possible factorization violation 

Beam and jet 
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Resummed—lnτ

It is divergent for fixed order calculations 
The resummation cures the divergences 
There is a reduction of scale uncertainties from NLL to NNLL
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It is divergent for fixed order calculations 
The resummation cures the divergences 
There is a reduction of scale uncertainties from NLL to NNLL

� = 175o
<latexit sha1_base64="BycyH0KR1V9qmx3BnEO8Ldri4Ac=">AAAB9XicdVDLSsNAFJ3UV62vqks3g0VwFZI2NnUhFN24rGAf0KZlMp20QyeZMDNRSuh/uHGhiFv/xZ1/46StoKIHLhzOuZd77/FjRqWyrA8jt7K6tr6R3yxsbe/s7hX3D1qSJwKTJuaMi46PJGE0Ik1FFSOdWBAU+oy0/clV5rfviJCUR7dqGhMvRKOIBhQjpaV+Lx5TeAFt96yf8tmgWLLM81q17FShZVqWa5ftjJRdp+JAWysZSmCJxqD43htynIQkUpghKbu2FSsvRUJRzMis0EskiRGeoBHpahqhkEgvnV89gydaGcKAC12RgnP1+0SKQimnoa87Q6TG8reXiX953UQFNS+lUZwoEuHFoiBhUHGYRQCHVBCs2FQThAXVt0I8RgJhpYMq6BC+PoX/k1bZtCumdeOU6pfLOPLgCByDU2ADF9TBNWiAJsBAgAfwBJ6Ne+PReDFeF605YzlzCH7AePsEWauRxg==</latexit>

� = 179o
<latexit sha1_base64="D1TjEt0okREPVpwTuxUEs/gNN40=">AAAB9XicdVDLSsNAFJ3UV62vqks3g0VwFZI2NO1CKLpxWcE+oE3LZDpph04yYWailND/cONCEbf+izv/xklbQUUPXDiccy/33uPHjEplWR9Gbm19Y3Mrv13Y2d3bPygeHrUlTwQmLcwZF10fScJoRFqKKka6sSAo9Bnp+NOrzO/cESEpj27VLCZeiMYRDShGSkuDfjyh8ALabn2Q8vmwWLLMeq1adqrQMi3Ltct2RsquU3GgrZUMJbBCc1h87484TkISKcyQlD3bipWXIqEoZmRe6CeSxAhP0Zj0NI1QSKSXLq6ewzOtjGDAha5IwYX6fSJFoZSz0NedIVIT+dvLxL+8XqKCmpfSKE4UifByUZAwqDjMIoAjKghWbKYJwoLqWyGeIIGw0kEVdAhfn8L/Sbts2hXTunFKjctVHHlwAk7BObCBCxrgGjRBC2AgwAN4As/GvfFovBivy9acsZo5Bj9gvH0CX8uRyg==</latexit>

� = 170o
<latexit sha1_base64="qMdKhHd3sCVDxeGlZGgoNGr8CZQ=">AAAB9XicdVDLSsNAFJ34rPVVdelmsAiuwiQNTV0IRTcuK9gHtGmZTCft0MmDmYlSQv/DjQtF3Pov7vwbJ20FFT1w4XDOvdx7j59wJhVCH8bK6tr6xmZhq7i9s7u3Xzo4bMk4FYQ2Scxj0fGxpJxFtKmY4rSTCIpDn9O2P7nK/fYdFZLF0a2aJtQL8ShiASNYaanfS8YMXkDLRf0sng1KZWSe16q2U4XIRMi1bCsntutUHGhpJUcZLNEYlN57w5ikIY0U4VjKroUS5WVYKEY4nRV7qaQJJhM8ol1NIxxS6WXzq2fwVCtDGMRCV6TgXP0+keFQymno684Qq7H87eXiX143VUHNy1iUpIpGZLEoSDlUMcwjgEMmKFF8qgkmgulbIRljgYnSQRV1CF+fwv9JyzatiolunHL9chlHARyDE3AGLOCCOrgGDdAEBAjwAJ7As3FvPBovxuuidcVYzhyBHzDePgFSA5HB</latexit>
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Resummed—ϕ

The transition range is [155,170] 
It is divergent in the collinear limits  
There is no peak in the back-to-back limits for the resummed 
distributions 
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Compare with PYTHIA
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The effects from MPI and Hadronization are small compared to other event shape 
observables 

Normalized distribution agrees with the PYTHIA predictions, especially when MPI is off

Fixed order vs PYTHIA NNLL+NLO vs PYTHIA
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Conclusion
studied the TEEC in the framework of SCET


discussed the beam, hard, jet and soft functions


calculated the singular distribution up to NLO 


present the NNLL+NLO angle distribution and compare with PYTHIA 

include the non-perturbative corrections 


try to improve the results in the collinear limit 


predict NNLO singular contribution to TEEC using the 3-loop anomalous 
dimensions


study TEEC in heavy ion collisions


……

There are many things to do
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Conclusion
studied the TEEC in the framework of SCET


discussed the beam, hard, jet and soft functions


calculated the singular distribution up to NLO 


present the NNLL+NLO angle distribution and compare with PYTHIA 

include the non-perturbative corrections 


try to improve the results in the collinear limit 


predict NNLO singular contribution to TEEC using the 3-loop anomalous 
dimensions


study TEEC in heavy ion collisions


……

There are many things to do

Thank you
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polarized gluon beam function 

The contribution from the traceless tensor structure vanishes  
Z 1

�1
dkxdkye

�ibky
k�2✏
y

k2?
(
kµ?k

⌫
?

k2?
�

gµ⌫?
2

) ! 0
<latexit sha1_base64="GJ+kGuN4QebCwVbjql+s49n+zQk="></latexit>

We have Bµ⌫ / gµ⌫?
<latexit sha1_base64="ZfWs7pW1e2kSVUEhmVPKl2gUxs4=">AAACF3icbVDLSsNAFJ34rPUVdelmsAiuQqKCLkvduKxgH9DUMJlO2qGTyTAzEUrIX7jxV9y4UMSt7vwbJ20QbT0wcDjnXu6cEwpGlXbdL2tpeWV1bb2yUd3c2t7Ztff22ypJJSYtnLBEdkOkCKOctDTVjHSFJCgOGemE46vC79wTqWjCb/VEkH6MhpxGFCNtpMB2/BjpEUYsg438LvPj1OdpDn0hE6ETOAx8QaT4MQK75jruFHCReCWpgRLNwP70BwlOY8I1ZkipnucK3c+Q1BQzklf9VBGB8BgNSc9QjmKi+tk0Vw6PjTKAUSLN4xpO1d8bGYqVmsShmSxSqHmvEP/zeqmOLvsZ5SLVhOPZoShl0CQuSoIDKgnWbGIIwpKav0I8QhJhbaqsmhK8+ciLpH3qeGeOe3NeqzfKOirgEByBE+CBC1AH16AJWgCDB/AEXsCr9Wg9W2/W+2x0ySp3DsAfWB/fhw6gyA==</latexit>


