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Shower Probabilities
Goal: We want to sample from the distribution

pij

pi

pjOrdering scale
Starting scale

Branching kernel
Sudakov factor

The branching kernel f(t)

<latexit sha1_base64="cNmZ/w6mQ+Amko3jqu/alDAVYsQ=">AAAB63icbVBNS8NAEJ34WetX1aOXxSLUS0mkoseiF48V7Ae0oWy2m3bpbhJ2J0IJ/QtePCji1T/kzX/jts1BWx8MPN6bYWZekEhh0HW/nbX1jc2t7cJOcXdv/+CwdHTcMnGqGW+yWMa6E1DDpYh4EwVK3kk0pyqQvB2M72Z++4lrI+LoEScJ9xUdRiIUjOJMCit40S+V3ao7B1klXk7KkKPRL331BjFLFY+QSWpM13MT9DOqUTDJp8VeanhC2ZgOedfSiCpu/Gx+65ScW2VAwljbipDM1d8TGVXGTFRgOxXFkVn2ZuJ/XjfF8MbPRJSkyCO2WBSmkmBMZo+TgdCcoZxYQpkW9lbCRlRThjaeog3BW355lbQuq16tevVQK9dv8zgKcApnUAEPrqEO99CAJjAYwTO8wpujnBfn3flYtK45+cwJ/IHz+QNo443V</latexit>

is usually too complicated to sample directly

p(t|u) = f(t) exp
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= f(t)�f (u, t)

<latexit sha1_base64="32EB+gY4vj0Eo4mpJuO3bu6ksrk="></latexit>



The Sudakov Veto Algorithm

Accept with probability
f(t)

g(t)

<latexit sha1_base64="aJF/IIFHQ6PbEeN/qVi2+LLGrXA=">AAACG3icbVDLSgNBEJz1GeMr6tHLYBDiJeyGiB6jXjxGMA9IQpid9CZDZh/M9KphyX948Ve8eFDEk+DBv3GS7EETC7opqrqZ6XIjKTTa9re1tLyyurae2chubm3v7Ob29us6jBWHGg9lqJou0yBFADUUKKEZKWC+K6HhDq8mfuMOlBZhcIujCDo+6wfCE5yhkbq5UhvhAZMLziFCei9wQCMVuswVUuCIjmnbU4wnXgFPxkl/0mk3l7eL9hR0kTgpyZMU1W7us90LeexDgFwyrVuOHWEnYQoFlzDOtmMNEeND1oeWoQHzQXeS6W1jemyUHvVCZSpAOlV/byTM13rku2bSZzjQ895E/M9rxeiddxIRRDFCwGcPebGkGNJJULQnFHCUI0MYV8L8lfIBM2GgiTNrQnDmT14k9VLRKRdPb8r5ymUaR4YckiNSIA45IxVyTaqkRjh5JM/klbxZT9aL9W59zEaXrHTngPyB9fUD5l6hTA==</latexit>

Done

<latexit sha1_base64="rNkJ7R0zP4Rfm7iprJV99sUKrpw=">AAAB8nicbVBNS8NAEN3Ur1q/qh69BIvgqSSi6LGoB48V7Ae0oWy2k3bpZjfsTsQS+jO8eFDEq7/Gm//GbZuDtj4YeLw3w8y8MBHcoOd9O4WV1bX1jeJmaWt7Z3evvH/QNCrVDBpMCaXbITUguIQGchTQTjTQOBTQCkc3U7/1CNpwJR9wnEAQ04HkEWcUrdTpIjxhdqskTHrlilf1ZnCXiZ+TCslR75W/un3F0hgkMkGN6fhegkFGNXImYFLqpgYSykZ0AB1LJY3BBNns5Il7YpW+GyltS6I7U39PZDQ2ZhyHtjOmODSL3lT8z+ukGF0FGZdJiiDZfFGUCheVO/3f7XMNDMXYEso0t7e6bEg1ZWhTKtkQ/MWXl0nzrOqfVy/uzyu16zyOIjkix+SU+OSS1MgdqZMGYUSRZ/JK3hx0Xpx352PeWnDymUPyB87nD7yAkY8=</latexit>

Set u = t

<latexit sha1_base64="6HCTgHJM8ZuhMF1+kViJAMJ3wf0=">AAAB+nicbVDLSgNBEJyNrxhfGz16GQyCp7Aril6EoBePEc0DkiXMTjrJkNkHM71qWPMpXjwo4tUv8ebfOEn2oIkFDUVVN91dfiyFRsf5tnJLyyura/n1wsbm1vaOXdyt6yhRHGo8kpFq+kyDFCHUUKCEZqyABb6Ehj+8mviNe1BaROEdjmLwAtYPRU9whkbq2MU2wiOmt4B0TBN6QbFjl5yyMwVdJG5GSiRDtWN/tbsRTwIIkUumdct1YvRSplBwCeNCO9EQMz5kfWgZGrIAtJdOTx/TQ6N0aS9SpkKkU/X3RMoCrUeBbzoDhgM9703E/7xWgr1zLxVhnCCEfLaol0iKEZ3kQLtCAUc5MoRxJcytlA+YYhxNWgUTgjv/8iKpH5fdk/LpzUmpcpnFkSf75IAcEZeckQq5JlVSI5w8kGfySt6sJ+vFerc+Zq05K5vZI39gff4AJ36TSA==</latexit>

Sample t from g(t)�g(u, t)

<latexit sha1_base64="PZgaVRmgcW8Li6RnNqxl1GGsoyE="></latexit>

Solution: Find a simple overestimate g(t) > f(t)

<latexit sha1_base64="OJ7zosjDE8qilT5pOO/7CIYOaY8=">AAAB8nicbVDLSgMxFM3UV62vqks3wSLUTZmRiq6k6MZlBfuA6VAyaaYNzSRDckcoQz/DjQtF3Po17vwb03YW2nog5HDOvdx7T5gIbsB1v53C2vrG5lZxu7Szu7d/UD48ahuVaspaVAmluyExTHDJWsBBsG6iGYlDwTrh+G7md56YNlzJR5gkLIjJUPKIUwJW8odVOMc3OLJfv1xxa+4ceJV4OamgHM1++as3UDSNmQQqiDG+5yYQZEQDp4JNS73UsITQMRky31JJYmaCbL7yFJ9ZZYAjpe2TgOfq746MxMZM4tBWxgRGZtmbif95fgrRdZBxmaTAJF0MilKBQeHZ/XjANaMgJpYQqrndFdMR0YSCTalkQ/CWT14l7YuaV69dPtQrjds8jiI6Qaeoijx0hRroHjVRC1Gk0DN6RW8OOC/Ou/OxKC04ec8x+gPn8wf964/F</latexit>

and do the following:



The Sudakov Veto Algorithm
Accept with probability

f(t)

g(t)

<latexit sha1_base64="aJF/IIFHQ6PbEeN/qVi2+LLGrXA=">AAACG3icbVDLSgNBEJz1GeMr6tHLYBDiJeyGiB6jXjxGMA9IQpid9CZDZh/M9KphyX948Ve8eFDEk+DBv3GS7EETC7opqrqZ6XIjKTTa9re1tLyyurae2chubm3v7Ob29us6jBWHGg9lqJou0yBFADUUKKEZKWC+K6HhDq8mfuMOlBZhcIujCDo+6wfCE5yhkbq5UhvhAZMLziFCei9wQCMVuswVUuCIjmnbU4wnXgFPxkl/0mk3l7eL9hR0kTgpyZMU1W7us90LeexDgFwyrVuOHWEnYQoFlzDOtmMNEeND1oeWoQHzQXeS6W1jemyUHvVCZSpAOlV/byTM13rku2bSZzjQ895E/M9rxeiddxIRRDFCwGcPebGkGNJJULQnFHCUI0MYV8L8lfIBM2GgiTNrQnDmT14k9VLRKRdPb8r5ymUaR4YckiNSIA45IxVyTaqkRjh5JM/klbxZT9aL9W59zEaXrHTngPyB9fUD5l6hTA==</latexit>

Done

<latexit sha1_base64="rNkJ7R0zP4Rfm7iprJV99sUKrpw=">AAAB8nicbVBNS8NAEN3Ur1q/qh69BIvgqSSi6LGoB48V7Ae0oWy2k3bpZjfsTsQS+jO8eFDEq7/Gm//GbZuDtj4YeLw3w8y8MBHcoOd9O4WV1bX1jeJmaWt7Z3evvH/QNCrVDBpMCaXbITUguIQGchTQTjTQOBTQCkc3U7/1CNpwJR9wnEAQ04HkEWcUrdTpIjxhdqskTHrlilf1ZnCXiZ+TCslR75W/un3F0hgkMkGN6fhegkFGNXImYFLqpgYSykZ0AB1LJY3BBNns5Il7YpW+GyltS6I7U39PZDQ2ZhyHtjOmODSL3lT8z+ukGF0FGZdJiiDZfFGUCheVO/3f7XMNDMXYEso0t7e6bEg1ZWhTKtkQ/MWXl0nzrOqfVy/uzyu16zyOIjkix+SU+OSS1MgdqZMGYUSRZ/JK3hx0Xpx352PeWnDymUPyB87nD7yAkY8=</latexit>

Set u = t

<latexit sha1_base64="6HCTgHJM8ZuhMF1+kViJAMJ3wf0=">AAAB+nicbVDLSgNBEJyNrxhfGz16GQyCp7Aril6EoBePEc0DkiXMTjrJkNkHM71qWPMpXjwo4tUv8ebfOEn2oIkFDUVVN91dfiyFRsf5tnJLyyura/n1wsbm1vaOXdyt6yhRHGo8kpFq+kyDFCHUUKCEZqyABb6Ehj+8mviNe1BaROEdjmLwAtYPRU9whkbq2MU2wiOmt4B0TBN6QbFjl5yyMwVdJG5GSiRDtWN/tbsRTwIIkUumdct1YvRSplBwCeNCO9EQMz5kfWgZGrIAtJdOTx/TQ6N0aS9SpkKkU/X3RMoCrUeBbzoDhgM9703E/7xWgr1zLxVhnCCEfLaol0iKEZ3kQLtCAUc5MoRxJcytlA+YYhxNWgUTgjv/8iKpH5fdk/LpzUmpcpnFkSf75IAcEZeckQq5JlVSI5w8kGfySt6sJ+vFerc+Zq05K5vZI39gff4AJ36TSA==</latexit>

Sample t from g(t)�g(u, t)

<latexit sha1_base64="PZgaVRmgcW8Li6RnNqxl1GGsoyE="></latexit>

Why does that work? Write out probability recursively:

p(t|u) =
Z u

0
d⌧g(⌧)�g(u, ⌧)


f(⌧)

g(⌧)
�(⌧ � t) +

✓
1� f(⌧)

g(⌧)

◆
p(t|⌧)

�

<latexit sha1_base64="a072VO/SFunFVHo7/QbjwcxglMo="></latexit>

Explicitly Markovian



The Sudakov Veto Algorithm
Accept with probability

f(t)

g(t)

<latexit sha1_base64="aJF/IIFHQ6PbEeN/qVi2+LLGrXA=">AAACG3icbVDLSgNBEJz1GeMr6tHLYBDiJeyGiB6jXjxGMA9IQpid9CZDZh/M9KphyX948Ve8eFDEk+DBv3GS7EETC7opqrqZ6XIjKTTa9re1tLyyurae2chubm3v7Ob29us6jBWHGg9lqJou0yBFADUUKKEZKWC+K6HhDq8mfuMOlBZhcIujCDo+6wfCE5yhkbq5UhvhAZMLziFCei9wQCMVuswVUuCIjmnbU4wnXgFPxkl/0mk3l7eL9hR0kTgpyZMU1W7us90LeexDgFwyrVuOHWEnYQoFlzDOtmMNEeND1oeWoQHzQXeS6W1jemyUHvVCZSpAOlV/byTM13rku2bSZzjQ895E/M9rxeiddxIRRDFCwGcPebGkGNJJULQnFHCUI0MYV8L8lfIBM2GgiTNrQnDmT14k9VLRKRdPb8r5ymUaR4YckiNSIA45IxVyTaqkRjh5JM/klbxZT9aL9W59zEaXrHTngPyB9fUD5l6hTA==</latexit>

Done

<latexit sha1_base64="rNkJ7R0zP4Rfm7iprJV99sUKrpw=">AAAB8nicbVBNS8NAEN3Ur1q/qh69BIvgqSSi6LGoB48V7Ae0oWy2k3bpZjfsTsQS+jO8eFDEq7/Gm//GbZuDtj4YeLw3w8y8MBHcoOd9O4WV1bX1jeJmaWt7Z3evvH/QNCrVDBpMCaXbITUguIQGchTQTjTQOBTQCkc3U7/1CNpwJR9wnEAQ04HkEWcUrdTpIjxhdqskTHrlilf1ZnCXiZ+TCslR75W/un3F0hgkMkGN6fhegkFGNXImYFLqpgYSykZ0AB1LJY3BBNns5Il7YpW+GyltS6I7U39PZDQ2ZhyHtjOmODSL3lT8z+ukGF0FGZdJiiDZfFGUCheVO/3f7XMNDMXYEso0t7e6bEg1ZWhTKtkQ/MWXl0nzrOqfVy/uzyu16zyOIjkix+SU+OSS1MgdqZMGYUSRZ/JK3hx0Xpx352PeWnDymUPyB87nD7yAkY8=</latexit>

Set u = t

<latexit sha1_base64="6HCTgHJM8ZuhMF1+kViJAMJ3wf0=">AAAB+nicbVDLSgNBEJyNrxhfGz16GQyCp7Aril6EoBePEc0DkiXMTjrJkNkHM71qWPMpXjwo4tUv8ebfOEn2oIkFDUVVN91dfiyFRsf5tnJLyyura/n1wsbm1vaOXdyt6yhRHGo8kpFq+kyDFCHUUKCEZqyABb6Ehj+8mviNe1BaROEdjmLwAtYPRU9whkbq2MU2wiOmt4B0TBN6QbFjl5yyMwVdJG5GSiRDtWN/tbsRTwIIkUumdct1YvRSplBwCeNCO9EQMz5kfWgZGrIAtJdOTx/TQ6N0aS9SpkKkU/X3RMoCrUeBbzoDhgM9703E/7xWgr1zLxVhnCCEfLaol0iKEZ3kQLtCAUc5MoRxJcytlA+YYhxNWgUTgjv/8iKpH5fdk/LpzUmpcpnFkSf75IAcEZeckQq5JlVSI5w8kGfySt6sJ+vFerc+Zq05K5vZI39gff4AJ36TSA==</latexit>

Sample t from g(t)�g(u, t)

<latexit sha1_base64="PZgaVRmgcW8Li6RnNqxl1GGsoyE="></latexit>

Why does that work? Write out probability recursively:

Find differential equation

p(t|u) =
Z u

0
d⌧g(⌧)�g(u, ⌧)


f(⌧)

g(⌧)
�(⌧ � t) +

✓
1� f(⌧)

g(⌧)

◆
p(t|⌧)

�

<latexit sha1_base64="a072VO/SFunFVHo7/QbjwcxglMo="></latexit>

@

@u
p(t|u) = f(t)�(t� u)� f(u)p(t|u)

<latexit sha1_base64="gwMfiQZzIfghlXLg3T9wowy+rxE="></latexit>



The Sudakov Veto Algorithm
Why does that work? Write out probability recursively:

Find differential equation

p(t|u) =
Z u

0
d⌧g(⌧)�g(u, ⌧)


f(⌧)

g(⌧)
�(⌧ � t) +

✓
1� f(⌧)

g(⌧)

◆
p(t|⌧)

�

<latexit sha1_base64="a072VO/SFunFVHo7/QbjwcxglMo="></latexit>

@

@u
p(t|u) = f(t)�(t� u)� f(u)p(t|u)

<latexit sha1_base64="gwMfiQZzIfghlXLg3T9wowy+rxE="></latexit>

General(ish) solution

p(t|u) = f(t)�f (u, t)✓(� < t < u) + p0(t,�)

<latexit sha1_base64="skmIhowKM5Az0q7oANxAGRD97x0="></latexit>

Cutoff term

Accept with probability
f(t)

g(t)

<latexit sha1_base64="aJF/IIFHQ6PbEeN/qVi2+LLGrXA=">AAACG3icbVDLSgNBEJz1GeMr6tHLYBDiJeyGiB6jXjxGMA9IQpid9CZDZh/M9KphyX948Ve8eFDEk+DBv3GS7EETC7opqrqZ6XIjKTTa9re1tLyyurae2chubm3v7Ob29us6jBWHGg9lqJou0yBFADUUKKEZKWC+K6HhDq8mfuMOlBZhcIujCDo+6wfCE5yhkbq5UhvhAZMLziFCei9wQCMVuswVUuCIjmnbU4wnXgFPxkl/0mk3l7eL9hR0kTgpyZMU1W7us90LeexDgFwyrVuOHWEnYQoFlzDOtmMNEeND1oeWoQHzQXeS6W1jemyUHvVCZSpAOlV/byTM13rku2bSZzjQ895E/M9rxeiddxIRRDFCwGcPebGkGNJJULQnFHCUI0MYV8L8lfIBM2GgiTNrQnDmT14k9VLRKRdPb8r5ymUaR4YckiNSIA45IxVyTaqkRjh5JM/klbxZT9aL9W59zEaXrHTngPyB9fUD5l6hTA==</latexit>

Done

<latexit sha1_base64="rNkJ7R0zP4Rfm7iprJV99sUKrpw=">AAAB8nicbVBNS8NAEN3Ur1q/qh69BIvgqSSi6LGoB48V7Ae0oWy2k3bpZjfsTsQS+jO8eFDEq7/Gm//GbZuDtj4YeLw3w8y8MBHcoOd9O4WV1bX1jeJmaWt7Z3evvH/QNCrVDBpMCaXbITUguIQGchTQTjTQOBTQCkc3U7/1CNpwJR9wnEAQ04HkEWcUrdTpIjxhdqskTHrlilf1ZnCXiZ+TCslR75W/un3F0hgkMkGN6fhegkFGNXImYFLqpgYSykZ0AB1LJY3BBNns5Il7YpW+GyltS6I7U39PZDQ2ZhyHtjOmODSL3lT8z+ukGF0FGZdJiiDZfFGUCheVO/3f7XMNDMXYEso0t7e6bEg1ZWhTKtkQ/MWXl0nzrOqfVy/uzyu16zyOIjkix+SU+OSS1MgdqZMGYUSRZ/JK3hx0Xpx352PeWnDymUPyB87nD7yAkY8=</latexit>

Set u = t

<latexit sha1_base64="6HCTgHJM8ZuhMF1+kViJAMJ3wf0=">AAAB+nicbVDLSgNBEJyNrxhfGz16GQyCp7Aril6EoBePEc0DkiXMTjrJkNkHM71qWPMpXjwo4tUv8ebfOEn2oIkFDUVVN91dfiyFRsf5tnJLyyura/n1wsbm1vaOXdyt6yhRHGo8kpFq+kyDFCHUUKCEZqyABb6Ehj+8mviNe1BaROEdjmLwAtYPRU9whkbq2MU2wiOmt4B0TBN6QbFjl5yyMwVdJG5GSiRDtWN/tbsRTwIIkUumdct1YvRSplBwCeNCO9EQMz5kfWgZGrIAtJdOTx/TQ6N0aS9SpkKkU/X3RMoCrUeBbzoDhgM9703E/7xWgr1zLxVhnCCEfLaol0iKEZ3kQLtCAUc5MoRxJcytlA+YYhxNWgUTgjv/8iKpH5fdk/LpzUmpcpnFkSf75IAcEZeckQq5JlVSI5w8kGfySt6sJ+vFerc+Zq05K5vZI39gff4AJ36TSA==</latexit>

Sample t from g(t)�g(u, t)

<latexit sha1_base64="PZgaVRmgcW8Li6RnNqxl1GGsoyE="></latexit>



Competition
Many extensions possible and required for practical implementation
•More variables

•Weighted veto algorithm

•Etc..

Focus this talk: Competition

p̃(t|u) = f̃(t) exp

✓
�
Z u

t
d⌧ f̃(⌧)

◆

<latexit sha1_base64="btSajpb7Ony1iYfSuiKIqCGdu1k="></latexit>

f̃(t) =
NX

i

fi(t)

<latexit sha1_base64="BPrAwl8IOpMF7U+Pg6RN5fk1UDY=">AAACB3icbVDLSsNAFJ34rPUVdSnIYBHqpiRS0Y1QdONKKtgHNDFMJpN26OTBzI1QQndu/BU3LhRx6y+482+cPhbaeuDC4Zx7ufcePxVcgWV9GwuLS8srq4W14vrG5ta2ubPbVEkmKWvQRCSy7RPFBI9ZAzgI1k4lI5EvWMvvX4381gOTiifxHQxS5kakG/OQUwJa8swDB7gIWB4Oy3CML7Cjssjj9zc49LhWPLNkVawx8Dyxp6SEpqh75pcTJDSLWAxUEKU6tpWCmxMJnAo2LDqZYimhfdJlHU1jEjHl5uM/hvhIKwEOE6krBjxWf0/kJFJqEPm6MyLQU7PeSPzP62QQnrs5j9MMWEwni8JMYEjwKBQccMkoiIEmhEqub8W0RyShoKMr6hDs2ZfnSfOkYlcrp7fVUu1yGkcB7aNDVEY2OkM1dI3qqIEoekTP6BW9GU/Gi/FufExaF4zpzB76A+PzBw1pmCU=</latexit>

where

Partons/Dipoles/Antennae
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2
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4

Color
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→ +



Toy Shower
Vincia-based simple final-state toy shower

•Branching kernel: Soft eikonal

f(sij , sjk) = a
sik

sijsjk

<latexit sha1_base64="SXIaUuwvndbMeH1fHt0+ndwAZ2o=">AAACG3icbVDNS8MwHE3n15xfVY9egkOYIKMdE70IQy8eJ7gP2EpJs3TLlqYlSYVR+n948V/x4kERT4IH/xvTrQfdfBDyeO/9SH7PixiVyrK+jcLK6tr6RnGztLW9s7tn7h+0ZRgLTFo4ZKHoekgSRjlpKaoY6UaCoMBjpONNbjK/80CEpCG/V9OIOAEacupTjJSWXLPmV6Sb0HF6BvU9nqSn8Aoi2PcFwknmTNI0mSfyQOqaZatqzQCXiZ2TMsjRdM3P/iDEcUC4wgxJ2bOtSDkJEopiRtJSP5YkQniChqSnKUcBkU4y2y2FJ1oZQD8U+nAFZ+rviQQFUk4DTycDpEZy0cvE/7xerPxLJ6E8ihXheP6QHzOoQpgVBQdUEKzYVBOEBdV/hXiEdC1K11nSJdiLKy+Tdq1q16vnd/Vy4zqvowiOwDGoABtcgAa4BU3QAhg8gmfwCt6MJ+PFeDc+5tGCkc8cgj8wvn4Ageyhxg==</latexit>

sab = 2pa·pb

<latexit sha1_base64="aoH63lSVFTgtuWQ4w6TGvpCjWyA=">AAACGHicbZDLSgMxFIYz9VbrbdSdboKl4KrMlIpuhKIblxXsBdphyGTSNjSTDElGKMOAz+EDuNVHcCdu3fkEvoZpOwvbeiDw8f85nHP+IGZUacf5tgpr6xubW8Xt0s7u3v6BfXjUViKRmLSwYEJ2A6QIo5y0NNWMdGNJUBQw0gnGt1O/80ikooI/6ElMvAgNOR1QjLSRfPtE+SkKMngNazD2EUz7OBQ6Mxz4dtmpOrOCq+DmUAZ5NX37px8KnESEa8yQUj3XibWXIqkpZiQr9RNFYoTHaEh6BjmKiPLS2Q0ZrBglhAMhzeMaztS/HSmKlJpEZtVKhPRILXtT8T+vl+jBlZdSHieacDwfNEgY1AJOA4EhlQRrNjGAsKRmV4hHSCKsTWwLU5Q5akTCrGSScZdzWIV2rerWqxf39XLjJs+oCE7BGTgHLrgEDXAHmqAFMHgCL+AVvFnP1rv1YX3OvxasvOcYLJT19QveT5+L</latexit>

pI

pK

pi

pk

pj

→

g(sij , sjk) = a
sIK

sij , sjk

<latexit sha1_base64="XiHMjaVUTNgen+VUAc4QUAzMKkE=">AAACHHicbVDNS8MwHE39nPOr6tFLcAgTZLQ60Ysw9KJ4meA+YCslzdItW5qWJBVG6R/ixX/FiwdFvHgQ/G/Mth7c5oOQx3vvR/J7XsSoVJb1YywsLi2vrObW8usbm1vb5s5uXYaxwKSGQxaKpockYZSTmqKKkWYkCAo8Rhre4HrkNx6JkDTkD2oYESdAXU59ipHSkmuedovSTWg/PYb67g/SI3gJEWz7AuFEK7d3aZpMJ1LXLFglaww4T+yMFECGqmt+tTshjgPCFWZIypZtRcpJkFAUM5Lm27EkEcID1CUtTTkKiHSS8XIpPNRKB/qh0IcrOFb/TiQokHIYeDoZINWTs95I/M9rxcq/cBLKo1gRjicP+TGDKoSjpmCHCoIVG2qCsKD6rxD3kO5F6T7zugR7duV5Uj8p2eXS2X25ULnK6siBfXAAisAG56ACbkAV1AAGT+AFvIF349l4NT6Mz0l0wchm9sAUjO9fl1qhvQ==</latexit>



Toy Shower
Vincia-based simple final-state toy shower

•Branching kernel: Soft eikonal

•Phase space factorisation: Vincia

f(sij , sjk) = a
sik

sijsjk

<latexit sha1_base64="SXIaUuwvndbMeH1fHt0+ndwAZ2o=">AAACG3icbVDNS8MwHE3n15xfVY9egkOYIKMdE70IQy8eJ7gP2EpJs3TLlqYlSYVR+n948V/x4kERT4IH/xvTrQfdfBDyeO/9SH7PixiVyrK+jcLK6tr6RnGztLW9s7tn7h+0ZRgLTFo4ZKHoekgSRjlpKaoY6UaCoMBjpONNbjK/80CEpCG/V9OIOAEacupTjJSWXLPmV6Sb0HF6BvU9nqSn8Aoi2PcFwknmTNI0mSfyQOqaZatqzQCXiZ2TMsjRdM3P/iDEcUC4wgxJ2bOtSDkJEopiRtJSP5YkQniChqSnKUcBkU4y2y2FJ1oZQD8U+nAFZ+rviQQFUk4DTycDpEZy0cvE/7xerPxLJ6E8ihXheP6QHzOoQpgVBQdUEKzYVBOEBdV/hXiEdC1K11nSJdiLKy+Tdq1q16vnd/Vy4zqvowiOwDGoABtcgAa4BU3QAhg8gmfwCt6MJ+PFeDc+5tGCkc8cgj8wvn4Ageyhxg==</latexit>

sab = 2pa·pb

<latexit sha1_base64="aoH63lSVFTgtuWQ4w6TGvpCjWyA=">AAACGHicbZDLSgMxFIYz9VbrbdSdboKl4KrMlIpuhKIblxXsBdphyGTSNjSTDElGKMOAz+EDuNVHcCdu3fkEvoZpOwvbeiDw8f85nHP+IGZUacf5tgpr6xubW8Xt0s7u3v6BfXjUViKRmLSwYEJ2A6QIo5y0NNWMdGNJUBQw0gnGt1O/80ikooI/6ElMvAgNOR1QjLSRfPtE+SkKMngNazD2EUz7OBQ6Mxz4dtmpOrOCq+DmUAZ5NX37px8KnESEa8yQUj3XibWXIqkpZiQr9RNFYoTHaEh6BjmKiPLS2Q0ZrBglhAMhzeMaztS/HSmKlJpEZtVKhPRILXtT8T+vl+jBlZdSHieacDwfNEgY1AJOA4EhlQRrNjGAsKRmV4hHSCKsTWwLU5Q5akTCrGSScZdzWIV2rerWqxf39XLjJs+oCE7BGTgHLrgEDXAHmqAFMHgCL+AVvFnP1rv1YX3OvxasvOcYLJT19QveT5+L</latexit>

pI

pK

pi

pk

pj

→

d�n+1 = d�n ⇥ dsij dsjk d'

<latexit sha1_base64="0TXhhJJsm+2uhpEWfIMwiMj97Cg=">AAACJHicbZBLS8NAEMc39VXrK+rRy2IRBKUkUlEQoejFYwX7gCaUzWbbbrvZhN1NoYR8GC9+FS8efODBi5/FbdKDtg4s/PY/M8zM34sYlcqyvozC0vLK6lpxvbSxubW9Y+7uNWUYC0waOGShaHtIEkY5aSiqGGlHgqDAY6TljW6n+daYCElD/qAmEXED1Oe0RzFSWuqaV75TH9Buwk/sFF7D/Meho2hAJPRlN6HDFDqnGQ5HOTpjJCJdZ5atipUFXAR7BmUwi3rXfHf8EMcB4QozJGXHtiLlJkgoihlJS04sSYTwCPVJRyNHegc3yY5M4ZFWfNgLhX5cwUz93ZGgQMpJ4OnKAKmBnM9Nxf9ynVj1Lt2E8ihWhON8UC9mUIVw6hj0qSBYsYkGhAXVu0I8QAJhpX0taRPs+ZMXoXlWsauV8/tquXYzs6MIDsAhOAY2uAA1cAfqoAEweATP4BW8GU/Gi/FhfOalBWPWsw/+hPH9A+4Ro8o=</latexit>

= d�n ⇥ dp2? dz '

<latexit sha1_base64="qsPBGNeTGhbbnQcIurtiUmA5+fY=">AAACGHicbVDLSgMxFM3UV62vUZdugkVwIXWmVHQjFN24rGAf0BlLJpO2oZlMSDKFOvQz3Pgrblwo4rY7/8ZM24W2Xkg4nHMu994TCEaVdpxvK7eyura+kd8sbG3v7O7Z+wcNFScSkzqOWSxbAVKEUU7qmmpGWkISFAWMNIPBbaY3h0QqGvMHPRLEj1CP0y7FSBuqY59fw9Cr9WmHQ0/TiCgYQtFJPUGkGD+WoXcGw6fs94ZICuOzi07JmRZcBu4cFMG8ah174oUxTiLCNWZIqbbrCO2nSGqKGRkXvEQRgfAA9UjbQI7MDn46PWwMTwwTwm4szeMaTtnfHSmKlBpFgXFGSPfVopaR/2ntRHev/JRykWjC8WxQN2FQxzBLCYZUEqzZyACEJTW7QtxHEmFtsiyYENzFk5dBo1xyK6WL+0qxejOPIw+OwDE4BS64BFVwB2qgDjB4Bq/gHXxYL9ab9Wl9zaw5a95zCP6UNfkBGcaelA==</latexit>

g(sij , sjk) = a
sIK

sij , sjk

<latexit sha1_base64="XiHMjaVUTNgen+VUAc4QUAzMKkE=">AAACHHicbVDNS8MwHE39nPOr6tFLcAgTZLQ60Ysw9KJ4meA+YCslzdItW5qWJBVG6R/ixX/FiwdFvHgQ/G/Mth7c5oOQx3vvR/J7XsSoVJb1YywsLi2vrObW8usbm1vb5s5uXYaxwKSGQxaKpockYZSTmqKKkWYkCAo8Rhre4HrkNx6JkDTkD2oYESdAXU59ipHSkmuedovSTWg/PYb67g/SI3gJEWz7AuFEK7d3aZpMJ1LXLFglaww4T+yMFECGqmt+tTshjgPCFWZIypZtRcpJkFAUM5Lm27EkEcID1CUtTTkKiHSS8XIpPNRKB/qh0IcrOFb/TiQokHIYeDoZINWTs95I/M9rxcq/cBLKo1gRjicP+TGDKoSjpmCHCoIVG2qCsKD6rxD3kO5F6T7zugR7duV5Uj8p2eXS2X25ULnK6siBfXAAisAG56ACbkAV1AAGT+AFvIF349l4NT6Mz0l0wchm9sAUjO9fl1qhvQ==</latexit>

p2? =
sijsjk
sIK

<latexit sha1_base64="viGdhf1X1YjkDvLGS1AgDqaa4eA=">AAACE3icbVC7TsMwFHV4lvIKMLJYVEiIoUqqIliQKlhALEWiD6kJkeM6rVsnsWwHqYryDyz8CgsDCLGysPE3OG0HaDmS5eNz7tX1PT5nVCrL+jYWFpeWV1YLa8X1jc2tbXNntynjRGDSwDGLRdtHkjAakYaiipE2FwSFPiMtf3iZ+60HIiSNozs14sQNUS+iAcVIackzj7mXOpwInt1X4Dl0AoFwKr2UDjKor8Ewy/Ln9U2WeWbJKltjwHliT0kJTFH3zC+nG+MkJJHCDEnZsS2u3BQJRTEjWdFJJOEID1GPdDSNUEikm453yuChVrowiIU+kYJj9XdHikIpR6GvK0Ok+nLWy8X/vE6igjM3pRFPFInwZFCQMKhimAcEu1QQrNhIE4QF1X+FuI90LErHWNQh2LMrz5NmpWxXyye31VLtYhpHAeyDA3AEbHAKauAK1EEDYPAInsEreDOejBfj3fiYlC4Y05498AfG5w/3/Z7g</latexit>

z =
sjk
sIK

<latexit sha1_base64="uZsqwbwAn2mG8KY4BFxpe2u9+TY=">AAACAnicbVDLSsNAFL2pr1pfUVfiZrAIrkoiFd0IRTeKmwr2AW0ok+mkHTt5MDMRaghu/BU3LhRx61e482+ctFlo9cDlHs65l5l73IgzqSzryyjMzS8sLhWXSyura+sb5uZWU4axILRBQh6Ktosl5SygDcUUp+1IUOy7nLbc0Xnmt+6okCwMbtQ4oo6PBwHzGMFKSz1z5x6doq4nMElkL7kdpWnWL6/StGeWrYo1AfpL7JyUIUe9Z352+yGJfRoowrGUHduKlJNgoRjhNC11Y0kjTEZ4QDuaBtin0kkmJ6RoXyt95IVCV6DQRP25kWBfyrHv6kkfq6Gc9TLxP68TK+/ESVgQxYoGZPqQF3OkQpTlgfpMUKL4WBNMBNN/RWSIdR5Kp1bSIdizJ/8lzcOKXa0cXVfLtbM8jiLswh4cgA3HUIMLqEMDCDzAE7zAq/FoPBtvxvt0tGDkO9vwC8bHN4Rpl4k=</latexit>



Toy Shower
Vincia-based simple final-state toy shower

•Branching kernel: Soft eikonal

•Phase space factorisation: Vincia

f(sij , sjk) = a
sik

sijsjk

<latexit sha1_base64="SXIaUuwvndbMeH1fHt0+ndwAZ2o=">AAACG3icbVDNS8MwHE3n15xfVY9egkOYIKMdE70IQy8eJ7gP2EpJs3TLlqYlSYVR+n948V/x4kERT4IH/xvTrQfdfBDyeO/9SH7PixiVyrK+jcLK6tr6RnGztLW9s7tn7h+0ZRgLTFo4ZKHoekgSRjlpKaoY6UaCoMBjpONNbjK/80CEpCG/V9OIOAEacupTjJSWXLPmV6Sb0HF6BvU9nqSn8Aoi2PcFwknmTNI0mSfyQOqaZatqzQCXiZ2TMsjRdM3P/iDEcUC4wgxJ2bOtSDkJEopiRtJSP5YkQniChqSnKUcBkU4y2y2FJ1oZQD8U+nAFZ+rviQQFUk4DTycDpEZy0cvE/7xerPxLJ6E8ihXheP6QHzOoQpgVBQdUEKzYVBOEBdV/hXiEdC1K11nSJdiLKy+Tdq1q16vnd/Vy4zqvowiOwDGoABtcgAa4BU3QAhg8gmfwCt6MJ+PFeDc+5tGCkc8cgj8wvn4Ageyhxg==</latexit>

pI

pK

pi

pk

pj

→

d�n+1 = d�n ⇥ dsij dsjk d'

<latexit sha1_base64="0TXhhJJsm+2uhpEWfIMwiMj97Cg=">AAACJHicbZBLS8NAEMc39VXrK+rRy2IRBKUkUlEQoejFYwX7gCaUzWbbbrvZhN1NoYR8GC9+FS8efODBi5/FbdKDtg4s/PY/M8zM34sYlcqyvozC0vLK6lpxvbSxubW9Y+7uNWUYC0waOGShaHtIEkY5aSiqGGlHgqDAY6TljW6n+daYCElD/qAmEXED1Oe0RzFSWuqaV75TH9Buwk/sFF7D/Meho2hAJPRlN6HDFDqnGQ5HOTpjJCJdZ5atipUFXAR7BmUwi3rXfHf8EMcB4QozJGXHtiLlJkgoihlJS04sSYTwCPVJRyNHegc3yY5M4ZFWfNgLhX5cwUz93ZGgQMpJ4OnKAKmBnM9Nxf9ynVj1Lt2E8ihWhON8UC9mUIVw6hj0qSBYsYkGhAXVu0I8QAJhpX0taRPs+ZMXoXlWsauV8/tquXYzs6MIDsAhOAY2uAA1cAfqoAEweATP4BW8GU/Gi/FhfOalBWPWsw/+hPH9A+4Ro8o=</latexit>

g(sij , sjk) = a
sIK

sij , sjk

<latexit sha1_base64="XiHMjaVUTNgen+VUAc4QUAzMKkE=">AAACHHicbVDNS8MwHE39nPOr6tFLcAgTZLQ60Ysw9KJ4meA+YCslzdItW5qWJBVG6R/ixX/FiwdFvHgQ/G/Mth7c5oOQx3vvR/J7XsSoVJb1YywsLi2vrObW8usbm1vb5s5uXYaxwKSGQxaKpockYZSTmqKKkWYkCAo8Rhre4HrkNx6JkDTkD2oYESdAXU59ipHSkmuedovSTWg/PYb67g/SI3gJEWz7AuFEK7d3aZpMJ1LXLFglaww4T+yMFECGqmt+tTshjgPCFWZIypZtRcpJkFAUM5Lm27EkEcID1CUtTTkKiHSS8XIpPNRKB/qh0IcrOFb/TiQokHIYeDoZINWTs95I/M9rxcq/cBLKo1gRjicP+TGDKoSjpmCHCoIVG2qCsKD6rxD3kO5F6T7zugR7duV5Uj8p2eXS2X25ULnK6siBfXAAisAG56ACbkAV1AAGT+AFvIF349l4NT6Mz0l0wchm9sAUjO9fl1qhvQ==</latexit>

p2? =
sijsjk
sIK

<latexit sha1_base64="viGdhf1X1YjkDvLGS1AgDqaa4eA=">AAACE3icbVC7TsMwFHV4lvIKMLJYVEiIoUqqIliQKlhALEWiD6kJkeM6rVsnsWwHqYryDyz8CgsDCLGysPE3OG0HaDmS5eNz7tX1PT5nVCrL+jYWFpeWV1YLa8X1jc2tbXNntynjRGDSwDGLRdtHkjAakYaiipE2FwSFPiMtf3iZ+60HIiSNozs14sQNUS+iAcVIackzj7mXOpwInt1X4Dl0AoFwKr2UDjKor8Ewy/Ln9U2WeWbJKltjwHliT0kJTFH3zC+nG+MkJJHCDEnZsS2u3BQJRTEjWdFJJOEID1GPdDSNUEikm453yuChVrowiIU+kYJj9XdHikIpR6GvK0Ok+nLWy8X/vE6igjM3pRFPFInwZFCQMKhimAcEu1QQrNhIE4QF1X+FuI90LErHWNQh2LMrz5NmpWxXyye31VLtYhpHAeyDA3AEbHAKauAK1EEDYPAInsEreDOejBfj3fiYlC4Y05498AfG5w/3/Z7g</latexit>

z =
sjk
sIK

<latexit sha1_base64="uZsqwbwAn2mG8KY4BFxpe2u9+TY=">AAACAnicbVDLSsNAFL2pr1pfUVfiZrAIrkoiFd0IRTeKmwr2AW0ok+mkHTt5MDMRaghu/BU3LhRx61e482+ctFlo9cDlHs65l5l73IgzqSzryyjMzS8sLhWXSyura+sb5uZWU4axILRBQh6Ktosl5SygDcUUp+1IUOy7nLbc0Xnmt+6okCwMbtQ4oo6PBwHzGMFKSz1z5x6doq4nMElkL7kdpWnWL6/StGeWrYo1AfpL7JyUIUe9Z352+yGJfRoowrGUHduKlJNgoRjhNC11Y0kjTEZ4QDuaBtin0kkmJ6RoXyt95IVCV6DQRP25kWBfyrHv6kkfq6Gc9TLxP68TK+/ESVgQxYoGZPqQF3OkQpTlgfpMUKL4WBNMBNN/RWSIdR5Kp1bSIdizJ/8lzcOKXa0cXVfLtbM8jiLswh4cgA3HUIMLqEMDCDzAE7zAq/FoPBtvxvt0tGDkO9vwC8bHN4Rpl4k=</latexit>

z± =
1

2

0

@1±

s

1� 4
p2?
sIK

1

A

<latexit sha1_base64="c+xNQZDSA2O6nK2eJ75FxljVovI="></latexit>

•Phase space boundaries

sab = 2pa·pb

<latexit sha1_base64="aoH63lSVFTgtuWQ4w6TGvpCjWyA=">AAACGHicbZDLSgMxFIYz9VbrbdSdboKl4KrMlIpuhKIblxXsBdphyGTSNjSTDElGKMOAz+EDuNVHcCdu3fkEvoZpOwvbeiDw8f85nHP+IGZUacf5tgpr6xubW8Xt0s7u3v6BfXjUViKRmLSwYEJ2A6QIo5y0NNWMdGNJUBQw0gnGt1O/80ikooI/6ElMvAgNOR1QjLSRfPtE+SkKMngNazD2EUz7OBQ6Mxz4dtmpOrOCq+DmUAZ5NX37px8KnESEa8yQUj3XibWXIqkpZiQr9RNFYoTHaEh6BjmKiPLS2Q0ZrBglhAMhzeMaztS/HSmKlJpEZtVKhPRILXtT8T+vl+jBlZdSHieacDwfNEgY1AJOA4EhlQRrNjGAsKRmV4hHSCKsTWwLU5Q5akTCrGSScZdzWIV2rerWqxf39XLjJs+oCE7BGTgHLrgEDXAHmqAFMHgCL+AVvFnP1rv1YX3OvxasvOcYLJT19QveT5+L</latexit>

= d�n ⇥ dp2? dz d'

<latexit sha1_base64="dsBGBuIeuNow/QC7SR5nybtm47c=">AAACGHicbVDLSgMxFM3UV62vUZdugkVwIXWmVHQjFN24rGAf0BlLJpO2oZlMSDKFOvQz3Pgrblwo4rY7/8Z02oW2Xkg4nHMu994TCEaVdpxvK7eyura+kd8sbG3v7O7Z+wcNFScSkzqOWSxbAVKEUU7qmmpGWkISFAWMNIPB7VRvDolUNOYPeiSIH6Eep12KkTZUxz6/hqFX69MOh56mEVEwFJ3UE0SK8WMZemcwfMp+b4ikMD676JScrOAycOegCOZV69gTL4xxEhGuMUNKtV1HaD9FUlPMyLjgJYoIhAeoR9oGcmR28NPssDE8MUwIu7E0j2uYsb87UhQpNYoC44yQ7qtFbUr+p7UT3b3yU8pFognHs0HdhEEdw2lKMKSSYM1GBiAsqdkV4j6SCGuTZcGE4C6evAwa5ZJbKV3cV4rVm3kceXAEjsEpcMElqII7UAN1gMEzeAXv4MN6sd6sT+trZs1Z855D8KesyQ+G6p7Y</latexit>



Veto-Max
Set u1 = u

<latexit sha1_base64="LSqCw+0XTqPlpDERnZYNH/bN55k=">AAAB/HicbVDJSgNBEO1xjXEbDXjx0hgET2FGFL0IIV48JmgWSELo6VSSJj0L3TViGOKvePGgSK5+gV/gzYvfYmc5aOKDKh7vVdHVz4uk0Og4X9bS8srq2npqI725tb2za+/tV3QYKw5lHspQ1TymQYoAyihQQi1SwHxPQtXrX4/96j0oLcLgDgcRNH3WDURHcIZGatmZBsIDJreAdEjjlkuvTLezTs6ZgC4Sd0ay+YPStxgVPoot+7PRDnnsQ4BcMq3rrhNhM2EKBZcwTDdiDRHjfdaFuqEB80E3k8nxQ3pslDbthMpUgHSi/t5ImK/1wPfMpM+wp+e9sfifV4+xc9lMRBDFCAGfPtSJJcWQjpOgbaGAoxwYwrgS5lbKe0wxjiavtAnBnf/yIqmc5tyz3HnJpFEgU6TIITkiJ8QlFyRPbkiRlAknA/JEXsir9Wg9W2/WaDq6ZM12MuQPrPcfONSXig==</latexit>

Set u1 = t1

<latexit sha1_base64="IeUbOgRVYj85zHKC2jJ7uBQ2RPc=">AAAB/nicbVDJSgNBEO1xjXGLil68NAbBU5gRRS9CiBePCZoFkjD0dCpJk56F7hoxDAF/xYsHJXj1A/wCb178FjvLQRMfFDzeq6KqnhdJodG2v6yFxaXlldXUWnp9Y3NrO7OzW9FhrDiUeShDVfOYBikCKKNACbVIAfM9CVWvdz3yq/egtAiDO+xH0PRZJxBtwRkayc3sNxAeMLkFpAMauw69oug6biZr5+wx6DxxpiSbPyh9i2Hho+hmPhutkMc+BMgl07ru2BE2E6ZQcAmDdCPWEDHeYx2oGxowH3QzGZ8/oMdGadF2qEwFSMfq74mE+Vr3fc90+gy7etYbif959Rjbl81EBFGMEPDJonYsKYZ0lAVtCQUcZd8QxpUwt1LeZYpxNImlTQjO7MvzpHKac85y5yWTRoFMkCKH5IicEIdckDy5IUVSJpwk5Im8kFfr0Xq2htbbpHXBms7skT+w3n8AaUSYLQ==</latexit>

Accept with probability
f1(t1)

g1(t1)

<latexit sha1_base64="1exdLticonhJULoexWDbGmg5iUU="></latexit>

Sample t1 from g1(t1)�g1(u1, t1)

<latexit sha1_base64="FdRmwvKTZcfzxXP9mdk8jsWmyDI="></latexit>

Accept with probability
f2(t2)

g2(t2)

<latexit sha1_base64="L0hWRBnNsxmGaNbArDDzh+VK71Q="></latexit>

Set u2 = u

<latexit sha1_base64="qKI0oNUNlWvdogLKuGG3zfa+EAE=">AAAB/HicbVDJSgNBEO2JW4xbNODFS2MQPIWZoOhFCPHiMUGzQBJCT6eSNOlZ6K4RwxB/xYsHRXL1C/wCb178FjvLQRMfVPF4r4qufm4ohUbb/rISK6tr6xvJzdTW9s7uXnr/oKqDSHGo8EAGqu4yDVL4UEGBEuqhAua5Emru4Hri1+5BaRH4dzgMoeWxni+6gjM0UjudaSI8YHwLSEc0aufplenprJ2zp6DLxJmTbOGw/C3GxY9SO/3Z7AQ88sBHLpnWDccOsRUzhYJLGKWakYaQ8QHrQcNQn3mgW/H0+BE9MUqHdgNlykc6VX9vxMzTeui5ZtJj2NeL3kT8z2tE2L1sxcIPIwSfzx7qRpJiQCdJ0I5QwFEODWFcCXMr5X2mGEeTV8qE4Cx+eZlU8znnLHdeNmkUyQxJckSOySlxyAUpkBtSIhXCyZA8kRfyaj1az9abNZ6NJqz5Tob8gfX+Azpcl4s=</latexit>

Set u2 = t2

<latexit sha1_base64="uwfmD578ESLAxhBW4RLqQrqshUA=">AAAB/nicbVDLSgNBEJyN7/iKil68DAbBU9gNil6EoBePCRoVkmWZnfQmQ2YfzPSKYQn4K148KMGrH+AXePPitzh5HNRY0FBUddPd5SdSaLTtTys3Mzs3v7C4lF9eWV1bL2xsXus4VRzqPJaxuvWZBikiqKNACbeJAhb6Em787vnQv7kDpUUcXWEvATdk7UgEgjM0klfYbiLcY3YJSPs09cr0lKJX9gpFu2SPQKeJMyHFyk7tSwzO3qte4aPZinkaQoRcMq0bjp2gmzGFgkvo55uphoTxLmtDw9CIhaDdbHR+n+4bpUWDWJmKkI7UnxMZC7Xuhb7pDBl29F9vKP7nNVIMTtxMREmKEPHxoiCVFGM6zIK2hAKOsmcI40qYWynvMMU4msTyJgTn78vT5Lpccg5LRzWTxhkZY5Hskj1yQBxyTCrkglRJnXCSkUfyTF6sB+vJGliv49acNZnZIr9gvX0DbFKYLw==</latexit>

Sample t2 from g2(t2)�g2(u2, t2)

<latexit sha1_base64="UgPQN9twGKYRXzRNLF9/os3Y6aA="></latexit>

...

<latexit sha1_base64="+Jbe229u9vmtHdfhYO+yNVKUMuo=">AAAB6nicbZDLSsNAFIZP6q3GW9Slm8EiuAqJKLoRi25cVrQXaEOZTCft0MkkzEyEEvoIblwo4lLfxb0b8W2cXhba+sPAx/+fw5xzwpQzpT3v2yosLC4trxRX7bX1jc0tZ3unppJMElolCU9kI8SKciZoVTPNaSOVFMchp/WwfzXK6/dUKpaIOz1IaRDjrmARI1gb69Z13bZT8lxvLDQP/hRKFx/2efr2ZVfazmerk5AspkITjpVq+l6qgxxLzQinQ7uVKZpi0sdd2jQocExVkI9HHaID43RQlEjzhEZj93dHjmOlBnFoKmOse2o2G5n/Zc1MR2dBzkSaaSrI5KMo40gnaLQ36jBJieYDA5hIZmZFpIclJtpcxzZH8GdXnofakesfuyc3Xql8CRMVYQ/24RB8OIUyXEMFqkCgCw/wBM8Wtx6tF+t1Ulqwpj278EfW+w+uA5Bn</latexit>

t1

<latexit sha1_base64="InPGhGcLaotv8Kd0l+fxlQxpSVg=">AAAB6nicbVDLSgNBEOz1GeMrKnjxMhgET2FXFD2GePGYoHlAsoTZyWwyZHZ2mekVQsgnePGgiFev/oVf4M2L3+LkcdDEgoaiqpvuriCRwqDrfjlLyyura+uZjezm1vbObm5vv2biVDNeZbGMdSOghkuheBUFSt5INKdRIHk96F+P/fo910bE6g4HCfcj2lUiFIyilW6x7bVzebfgTkAWiTcj+eJh5Vu8lz7K7dxnqxOzNOIKmaTGND03QX9INQom+SjbSg1PKOvTLm9aqmjEjT+cnDoiJ1bpkDDWthSSifp7YkgjYwZRYDsjij0z743F/7xmiuGVPxQqSZErNl0UppJgTMZ/k47QnKEcWEKZFvZWwnpUU4Y2nawNwZt/eZHUzgreeeGiYtMowRQZOIJjOAUPLqEIN1CGKjDowgM8wbMjnUfnxXmdti45s5kD+APn7QfmyZFB</latexit>

t2

<latexit sha1_base64="mxBNqmayLawIcXNrYO6k52C/Jow=">AAAB6nicbVDJSgNBEK2JW4xbVPDipTEInsJMUPQY4sVjgmaBZAg9nZ6kSc9Cd40QhnyCFw+KePXqX/gF3rz4LXaWgyY+KHi8V0VVPS+WQqNtf1mZldW19Y3sZm5re2d3L79/0NBRohivs0hGquVRzaUIeR0FSt6KFaeBJ3nTG15P/OY9V1pE4R2OYu4GtB8KXzCKRrrFbqmbL9hFewqyTJw5KZSPat/ivfJR7eY/O72IJQEPkUmqdduxY3RTqlAwyce5TqJ5TNmQ9nnb0JAGXLvp9NQxOTVKj/iRMhUimaq/J1IaaD0KPNMZUBzoRW8i/ue1E/Sv3FSEcYI8ZLNFfiIJRmTyN+kJxRnKkSGUKWFuJWxAFWVo0smZEJzFl5dJo1R0zosXNZNGBWbIwjGcwBk4cAlluIEq1IFBHx7gCZ4taT1aL9brrDVjzWcO4Q+stx/oTZFC</latexit>

tn

<latexit sha1_base64="rS3PpgPkZFKFycEcn7QeGf6ccTc=">AAAB6nicbVDLSgNBEOz1GeMrKnjxMhgET2FXFD2GePGYoHlAsoTZyWwyZHZ2mekVQsgnePGgiFev/oVf4M2L3+LkcdDEgoaiqpvuriCRwqDrfjlLyyura+uZjezm1vbObm5vv2biVDNeZbGMdSOghkuheBUFSt5INKdRIHk96F+P/fo910bE6g4HCfcj2lUiFIyilW6xrdq5vFtwJyCLxJuRfPGw8i3eSx/ldu6z1YlZGnGFTFJjmp6boD+kGgWTfJRtpYYnlPVplzctVTTixh9OTh2RE6t0SBhrWwrJRP09MaSRMYMosJ0RxZ6Z98bif14zxfDKHwqVpMgVmy4KU0kwJuO/SUdozlAOLKFMC3srYT2qKUObTtaG4M2/vEhqZwXvvHBRsWmUYIoMHMExnIIHl1CEGyhDFRh04QGe4NmRzqPz4rxOW5ec2cwB/IHz9gNDTJF+</latexit>

Select highest scale

<latexit sha1_base64="FPUVftLih5CWZ/jgOjafFuQFR58=">AAACBHicbVDLSgMxFM3UV62vqsuKBIvgqsyIosuiG5ct2ge0pWTS2zY08yC5I5ahCxf6K25cKCJ05Ue48xv8CdPHQlsPBA7n3JvkHDeUQqNtf1mJhcWl5ZXkamptfWNzK729U9ZBpDiUeCADVXWZBil8KKFACdVQAfNcCRW3dznyK7egtAj8G+yH0PBYxxdtwRkaqZnO1BHuML4GCRxpV3S6oJFqziQMmumsnbPHoPPEmZJsfm9Y/H7YHxaa6c96K+CRBz5yybSuOXaIjZgpFNzcl6pHGkLGe6wDNUN95oFuxOMQA3polBZtB8ocH+lY/b0RM0/rvueaSY9hV896I/E/rxZh+7wRCz+MEHw+eagdSYoBHTVCW0KZ7LJvCONKmL9S3mWKcTS9pUwJzmzkeVI+zjknudOiaeOCTJAkGXJAjohDzkieXJECKRFO7skTeSGv1qP1bL1Z75PRhDXd2SV/YH38ABYmnBU=</latexit>

Accept with probability
fn(tn)

gn(tn)

<latexit sha1_base64="7dtJV0y3sF4450bylhYYtk92R8A="></latexit>

Set un = u

<latexit sha1_base64="8kjZB3tRlc0yDvpj0lC5H7QZevk=">AAAB/HicbVDLSgNBEJz1bXytBrx4GQyCp7Aril6EEC8eEzRRSEKYnXSSIbOzy0yvGJb4K148KOLVL/ALvHnxW5w8DppY0E1R1c30VBBLYdDzvpy5+YXFpeWV1cza+sbmlru9UzVRojlUeCQjfRswA1IoqKBACbexBhYGEm6C3sXQv7kDbUSkrrEfQyNkHSXagjO0UtPN1hHuMb0CpAOaNBU9t93NeXlvBDpL/AnJFXbL3+Kt+FFqup/1VsSTEBRyyYyp+V6MjZRpFFzCIFNPDMSM91gHapYqFoJppKPjB/TAKi3ajrQthXSk/t5IWWhMPwzsZMiwa6a9ofifV0uwfdZIhYoTBMXHD7UTSTGiwyRoS2jgKPuWMK6FvZXyLtOMo80rY0Pwp788S6pHef84f1K2aRTJGCtkj+yTQ+KTU1Igl6REKoSTPnkkz+TFeXCenFfnbTw650x2suQPnPcfljyXxw==</latexit>

Set un = tn

<latexit sha1_base64="PC4SJLs1yBP48Ak4+Ae/fryw+bA=">AAAB/nicbVA9SwNBEN3zM8avqGhjsyiCVbgTRRshaGOZoDGB5Dj2NnNxcW/v2J0TwxHwr9hYKGLrD/AX2Nn4W9wkFmp8MPB4b4aZeWEqhUHX/XAmJqemZ2YLc8X5hcWl5dLK6qVJMs2hzhOZ6GbIDEihoI4CJTRTDSwOJTTC69OB37gBbUSiLrCXgh+zrhKR4AytFJTW2wi3mJ8D0j7NAkWPKQZW33bL7hB0nHjfZLuyUfsUzydv1aD03u4kPItBIZfMmJbnpujnTKPgEvrFdmYgZfyadaFlqWIxGD8fnt+nO1bp0CjRthTSofpzImexMb04tJ0xwyvz1xuI/3mtDKMjPxcqzRAUHy2KMkkxoYMsaEdo4Ch7ljCuhb2V8iumGUebWNGG4P19eZxc7pW9/fJBzaZxQkYokE2yRXaJRw5JhZyRKqkTTnJyTx7Jk3PnPDjPzsuodcL5nlkjv+C8fgEjqZin</latexit>

Sample tn from gn(tn)�gn(un, tn)

<latexit sha1_base64="3jjuZnv1fkNjPBj4zxAlcI1iTVI="></latexit>

Done

<latexit sha1_base64="K5zZEfdsY9Ij4F/ZlYSdzOYyHK4=">AAAB8nicbZC7SgNBFIZn4y2ut6ilzWIQrMKuKNqIQS0sI5gLJCHMTk6SIbMzy8xZMSx5DBsLRdL6HvY24ts4uRQa/WHg4//PYc45YSy4Qd//cjILi0vLK9lVd219Y3Mrt71TMSrRDMpMCaVrITUguIQychRQizXQKBRQDftX47x6D9pwJe9wEEMzol3JO5xRtFa9gfCA6bWSMGzl8n7Bn8j7C8EM8hfv7nk8+nRLrdxHo61YEoFEJqgx9cCPsZlSjZwJGLqNxEBMWZ92oW5R0ghMM52MPPQOrNP2OkrbJ9GbuD87UhoZM4hCWxlR7Jn5bGz+l9UT7Jw1Uy7jBEGy6UedRHiovPH+XptrYCgGFijT3M7qsR7VlKG9kmuPEMyv/BcqR4XguHBy6+eLl2SqLNkj++SQBOSUFMkNKZEyYUSRR/JMXhx0npxXZzQtzTiznl3yS87bNxwWlMw=</latexit>
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<latexit sha1_base64="xCR/UgnfRFY5scSnDaFmFTcJkok="></latexit>
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<latexit sha1_base64="xCR/UgnfRFY5scSnDaFmFTcJkok="></latexit>
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<latexit sha1_base64="euqDIZ5TGEx/oqd9trn5Z417CaU="></latexit>
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Why does that work?
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<latexit sha1_base64="xCR/UgnfRFY5scSnDaFmFTcJkok="></latexit>
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<latexit sha1_base64="euqDIZ5TGEx/oqd9trn5Z417CaU="></latexit>
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<latexit sha1_base64="kqn6tRIstqdvFwibctILCzloHkw="></latexit>
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Set u = ti

<latexit sha1_base64="VaQHMX69EHq/pr3hCiAz3OOxfwU=">AAAB/HicbVDJSgNBEO1xjXEbDXjx0hgET2FGFL0IIV48JmgWSELo6VSSJj0L3TViGOKvePGgSK5+gV/gzYvfYmc5aOKDgsd7VVTV8yIpNDrOl7W0vLK6tp7aSG9ube/s2nv7FR3GikOZhzJUNY9pkCKAMgqUUIsUMN+TUPX612O/eg9KizC4w0EETZ91A9ERnKGRWnamgfCAyS0gHdKYXlFsiZaddXLOBHSRuDOSzR+UvsWo8FFs2Z+NdshjHwLkkmldd50ImwlTKLiEYboRa4gY77Mu1A0NmA+6mUyOH9Jjo7RpJ1SmAqQT9fdEwnytB75nOn2GPT3vjcX/vHqMnctmIoIoRgj4dFEnlhRDOk6CtoUCjnJgCONKmFsp7zHFOJq80iYEd/7lRVI5zblnufOSSaNApkiRQ3JETohLLkie3JAiKRNOBuSJvJBX69F6tt6s0bR1yZrNZMgfWO8/i9KXwQ==</latexit>

...

<latexit sha1_base64="+Jbe229u9vmtHdfhYO+yNVKUMuo=">AAAB6nicbZDLSsNAFIZP6q3GW9Slm8EiuAqJKLoRi25cVrQXaEOZTCft0MkkzEyEEvoIblwo4lLfxb0b8W2cXhba+sPAx/+fw5xzwpQzpT3v2yosLC4trxRX7bX1jc0tZ3unppJMElolCU9kI8SKciZoVTPNaSOVFMchp/WwfzXK6/dUKpaIOz1IaRDjrmARI1gb69Z13bZT8lxvLDQP/hRKFx/2efr2ZVfazmerk5AspkITjpVq+l6qgxxLzQinQ7uVKZpi0sdd2jQocExVkI9HHaID43RQlEjzhEZj93dHjmOlBnFoKmOse2o2G5n/Zc1MR2dBzkSaaSrI5KMo40gnaLQ36jBJieYDA5hIZmZFpIclJtpcxzZH8GdXnofakesfuyc3Xql8CRMVYQ/24RB8OIUyXEMFqkCgCw/wBM8Wtx6tF+t1Ulqwpj278EfW+w+uA5Bn</latexit>

Sample t1 from g1(t1)�g1(u, t1)

<latexit sha1_base64="RTyHb7O/EksfgwC1879ijYAmgO8="></latexit>

Sample tn from gn(tn)�gn(u, tn)

<latexit sha1_base64="M/1wC8i5t6AIMshbhCf2jkzs+fg="></latexit>

Sample t2 from g2(t2)�g2(u, t2)

<latexit sha1_base64="GLvcpqc8W/n296FzPPpbyOzsSos="></latexit>

Accept with probability
fi(ti)

gi(ti)

<latexit sha1_base64="oxoXPDLsiFOOyIQHYY5NEr5hrT0="></latexit>

Select highest scale

<latexit sha1_base64="FPUVftLih5CWZ/jgOjafFuQFR58=">AAACBHicbVDLSgMxFM3UV62vqsuKBIvgqsyIosuiG5ct2ge0pWTS2zY08yC5I5ahCxf6K25cKCJ05Ue48xv8CdPHQlsPBA7n3JvkHDeUQqNtf1mJhcWl5ZXkamptfWNzK729U9ZBpDiUeCADVXWZBil8KKFACdVQAfNcCRW3dznyK7egtAj8G+yH0PBYxxdtwRkaqZnO1BHuML4GCRxpV3S6oJFqziQMmumsnbPHoPPEmZJsfm9Y/H7YHxaa6c96K+CRBz5yybSuOXaIjZgpFNzcl6pHGkLGe6wDNUN95oFuxOMQA3polBZtB8ocH+lY/b0RM0/rvueaSY9hV896I/E/rxZh+7wRCz+MEHw+eagdSYoBHTVCW0KZ7LJvCONKmL9S3mWKcTS9pUwJzmzkeVI+zjknudOiaeOCTJAkGXJAjohDzkieXJECKRFO7skTeSGv1qP1bL1Z75PRhDXd2SV/YH38ABYmnBU=</latexit>

Done

<latexit sha1_base64="K5zZEfdsY9Ij4F/ZlYSdzOYyHK4=">AAAB8nicbZC7SgNBFIZn4y2ut6ilzWIQrMKuKNqIQS0sI5gLJCHMTk6SIbMzy8xZMSx5DBsLRdL6HvY24ts4uRQa/WHg4//PYc45YSy4Qd//cjILi0vLK9lVd219Y3Mrt71TMSrRDMpMCaVrITUguIQychRQizXQKBRQDftX47x6D9pwJe9wEEMzol3JO5xRtFa9gfCA6bWSMGzl8n7Bn8j7C8EM8hfv7nk8+nRLrdxHo61YEoFEJqgx9cCPsZlSjZwJGLqNxEBMWZ92oW5R0ghMM52MPPQOrNP2OkrbJ9GbuD87UhoZM4hCWxlR7Jn5bGz+l9UT7Jw1Uy7jBEGy6UedRHiovPH+XptrYCgGFijT3M7qsR7VlKG9kmuPEMyv/BcqR4XguHBy6+eLl2SqLNkj++SQBOSUFMkNKZEyYUSRR/JMXhx0npxXZzQtzTiznl3yS87bNxwWlMw=</latexit>

t1

<latexit sha1_base64="InPGhGcLaotv8Kd0l+fxlQxpSVg=">AAAB6nicbVDLSgNBEOz1GeMrKnjxMhgET2FXFD2GePGYoHlAsoTZyWwyZHZ2mekVQsgnePGgiFev/oVf4M2L3+LkcdDEgoaiqpvuriCRwqDrfjlLyyura+uZjezm1vbObm5vv2biVDNeZbGMdSOghkuheBUFSt5INKdRIHk96F+P/fo910bE6g4HCfcj2lUiFIyilW6x7bVzebfgTkAWiTcj+eJh5Vu8lz7K7dxnqxOzNOIKmaTGND03QX9INQom+SjbSg1PKOvTLm9aqmjEjT+cnDoiJ1bpkDDWthSSifp7YkgjYwZRYDsjij0z743F/7xmiuGVPxQqSZErNl0UppJgTMZ/k47QnKEcWEKZFvZWwnpUU4Y2nawNwZt/eZHUzgreeeGiYtMowRQZOIJjOAUPLqEIN1CGKjDowgM8wbMjnUfnxXmdti45s5kD+APn7QfmyZFB</latexit>

t2

<latexit sha1_base64="mxBNqmayLawIcXNrYO6k52C/Jow=">AAAB6nicbVDJSgNBEK2JW4xbVPDipTEInsJMUPQY4sVjgmaBZAg9nZ6kSc9Cd40QhnyCFw+KePXqX/gF3rz4LXaWgyY+KHi8V0VVPS+WQqNtf1mZldW19Y3sZm5re2d3L79/0NBRohivs0hGquVRzaUIeR0FSt6KFaeBJ3nTG15P/OY9V1pE4R2OYu4GtB8KXzCKRrrFbqmbL9hFewqyTJw5KZSPat/ivfJR7eY/O72IJQEPkUmqdduxY3RTqlAwyce5TqJ5TNmQ9nnb0JAGXLvp9NQxOTVKj/iRMhUimaq/J1IaaD0KPNMZUBzoRW8i/ue1E/Sv3FSEcYI8ZLNFfiIJRmTyN+kJxRnKkSGUKWFuJWxAFWVo0smZEJzFl5dJo1R0zosXNZNGBWbIwjGcwBk4cAlluIEq1IFBHx7gCZ4taT1aL9brrDVjzWcO4Q+stx/oTZFC</latexit>

tn

<latexit sha1_base64="rS3PpgPkZFKFycEcn7QeGf6ccTc=">AAAB6nicbVDLSgNBEOz1GeMrKnjxMhgET2FXFD2GePGYoHlAsoTZyWwyZHZ2mekVQsgnePGgiFev/oVf4M2L3+LkcdDEgoaiqpvuriCRwqDrfjlLyyura+uZjezm1vbObm5vv2biVDNeZbGMdSOghkuheBUFSt5INKdRIHk96F+P/fo910bE6g4HCfcj2lUiFIyilW6xrdq5vFtwJyCLxJuRfPGw8i3eSx/ldu6z1YlZGnGFTFJjmp6boD+kGgWTfJRtpYYnlPVplzctVTTixh9OTh2RE6t0SBhrWwrJRP09MaSRMYMosJ0RxZ6Z98bif14zxfDKHwqVpMgVmy4KU0kwJuO/SUdozlAOLKFMC3srYT2qKUObTtaG4M2/vEhqZwXvvHBRsWmUYIoMHMExnIIHl1CEGyhDFRh04QGe4NmRzqPz4rxOW5ec2cwB/IHz9gNDTJF+</latexit>
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Set u = t

<latexit sha1_base64="6HCTgHJM8ZuhMF1+kViJAMJ3wf0=">AAAB+nicbVDLSgNBEJyNrxhfGz16GQyCp7Aril6EoBePEc0DkiXMTjrJkNkHM71qWPMpXjwo4tUv8ebfOEn2oIkFDUVVN91dfiyFRsf5tnJLyyura/n1wsbm1vaOXdyt6yhRHGo8kpFq+kyDFCHUUKCEZqyABb6Ehj+8mviNe1BaROEdjmLwAtYPRU9whkbq2MU2wiOmt4B0TBN6QbFjl5yyMwVdJG5GSiRDtWN/tbsRTwIIkUumdct1YvRSplBwCeNCO9EQMz5kfWgZGrIAtJdOTx/TQ6N0aS9SpkKkU/X3RMoCrUeBbzoDhgM9703E/7xWgr1zLxVhnCCEfLaol0iKEZ3kQLtCAUc5MoRxJcytlA+YYhxNWgUTgjv/8iKpH5fdk/LpzUmpcpnFkSf75IAcEZeckQq5JlVSI5w8kGfySt6sJ+vFerc+Zq05K5vZI39gff4AJ36TSA==</latexit>

Done

<latexit sha1_base64="rNkJ7R0zP4Rfm7iprJV99sUKrpw=">AAAB8nicbVBNS8NAEN3Ur1q/qh69BIvgqSSi6LGoB48V7Ae0oWy2k3bpZjfsTsQS+jO8eFDEq7/Gm//GbZuDtj4YeLw3w8y8MBHcoOd9O4WV1bX1jeJmaWt7Z3evvH/QNCrVDBpMCaXbITUguIQGchTQTjTQOBTQCkc3U7/1CNpwJR9wnEAQ04HkEWcUrdTpIjxhdqskTHrlilf1ZnCXiZ+TCslR75W/un3F0hgkMkGN6fhegkFGNXImYFLqpgYSykZ0AB1LJY3BBNns5Il7YpW+GyltS6I7U39PZDQ2ZhyHtjOmODSL3lT8z+ukGF0FGZdJiiDZfFGUCheVO/3f7XMNDMXYEso0t7e6bEg1ZWhTKtkQ/MWXl0nzrOqfVy/uzyu16zyOIjkix+SU+OSS1MgdqZMGYUSRZ/JK3hx0Xpx352PeWnDymUPyB87nD7yAkY8=</latexit>

Sample t from g̃(t)�g̃(u, t)

<latexit sha1_base64="7uU/MBpPqaFyGAE4G2rlw0xjMXU="></latexit>

Select a channel with probability
gi(t)

g̃(t)

<latexit sha1_base64="UPjYWl/l/MEHBZ3yD6nFiJNXifg="></latexit>

Accept with probability
fi(t)

gi(t)

<latexit sha1_base64="Rc91XLYg8m5h2+mnD+HWdtvyX0Q="></latexit>

Generate-Select
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Scale Saving (Veto-Max & Max-Veto)
Set u1 = u

<latexit sha1_base64="LSqCw+0XTqPlpDERnZYNH/bN55k=">AAAB/HicbVDJSgNBEO1xjXEbDXjx0hgET2FGFL0IIV48JmgWSELo6VSSJj0L3TViGOKvePGgSK5+gV/gzYvfYmc5aOKDKh7vVdHVz4uk0Og4X9bS8srq2npqI725tb2za+/tV3QYKw5lHspQ1TymQYoAyihQQi1SwHxPQtXrX4/96j0oLcLgDgcRNH3WDURHcIZGatmZBsIDJreAdEjjlkuvTLezTs6ZgC4Sd0ay+YPStxgVPoot+7PRDnnsQ4BcMq3rrhNhM2EKBZcwTDdiDRHjfdaFuqEB80E3k8nxQ3pslDbthMpUgHSi/t5ImK/1wPfMpM+wp+e9sfifV4+xc9lMRBDFCAGfPtSJJcWQjpOgbaGAoxwYwrgS5lbKe0wxjiavtAnBnf/yIqmc5tyz3HnJpFEgU6TIITkiJ8QlFyRPbkiRlAknA/JEXsir9Wg9W2/WaDq6ZM12MuQPrPcfONSXig==</latexit>

Set u1 = t1

<latexit sha1_base64="IeUbOgRVYj85zHKC2jJ7uBQ2RPc=">AAAB/nicbVDJSgNBEO1xjXGLil68NAbBU5gRRS9CiBePCZoFkjD0dCpJk56F7hoxDAF/xYsHJXj1A/wCb178FjvLQRMfFDzeq6KqnhdJodG2v6yFxaXlldXUWnp9Y3NrO7OzW9FhrDiUeShDVfOYBikCKKNACbVIAfM9CVWvdz3yq/egtAiDO+xH0PRZJxBtwRkayc3sNxAeMLkFpAMauw69oug6biZr5+wx6DxxpiSbPyh9i2Hho+hmPhutkMc+BMgl07ru2BE2E6ZQcAmDdCPWEDHeYx2oGxowH3QzGZ8/oMdGadF2qEwFSMfq74mE+Vr3fc90+gy7etYbif959Rjbl81EBFGMEPDJonYsKYZ0lAVtCQUcZd8QxpUwt1LeZYpxNImlTQjO7MvzpHKac85y5yWTRoFMkCKH5IicEIdckDy5IUVSJpwk5Im8kFfr0Xq2htbbpHXBms7skT+w3n8AaUSYLQ==</latexit>

Accept with probability
f1(t1)

g1(t1)

<latexit sha1_base64="1exdLticonhJULoexWDbGmg5iUU="></latexit>

Sample t1 from g1(t1)�g1(u1, t1)

<latexit sha1_base64="FdRmwvKTZcfzxXP9mdk8jsWmyDI="></latexit>

Accept with probability
f2(t2)

g2(t2)

<latexit sha1_base64="L0hWRBnNsxmGaNbArDDzh+VK71Q="></latexit>

Set u2 = u

<latexit sha1_base64="qKI0oNUNlWvdogLKuGG3zfa+EAE=">AAAB/HicbVDJSgNBEO2JW4xbNODFS2MQPIWZoOhFCPHiMUGzQBJCT6eSNOlZ6K4RwxB/xYsHRXL1C/wCb178FjvLQRMfVPF4r4qufm4ohUbb/rISK6tr6xvJzdTW9s7uXnr/oKqDSHGo8EAGqu4yDVL4UEGBEuqhAua5Emru4Hri1+5BaRH4dzgMoeWxni+6gjM0UjudaSI8YHwLSEc0aufplenprJ2zp6DLxJmTbOGw/C3GxY9SO/3Z7AQ88sBHLpnWDccOsRUzhYJLGKWakYaQ8QHrQcNQn3mgW/H0+BE9MUqHdgNlykc6VX9vxMzTeui5ZtJj2NeL3kT8z2tE2L1sxcIPIwSfzx7qRpJiQCdJ0I5QwFEODWFcCXMr5X2mGEeTV8qE4Cx+eZlU8znnLHdeNmkUyQxJckSOySlxyAUpkBtSIhXCyZA8kRfyaj1az9abNZ6NJqz5Tob8gfX+Azpcl4s=</latexit>

Set u2 = t2

<latexit sha1_base64="uwfmD578ESLAxhBW4RLqQrqshUA=">AAAB/nicbVDLSgNBEJyN7/iKil68DAbBU9gNil6EoBePCRoVkmWZnfQmQ2YfzPSKYQn4K148KMGrH+AXePPitzh5HNRY0FBUddPd5SdSaLTtTys3Mzs3v7C4lF9eWV1bL2xsXus4VRzqPJaxuvWZBikiqKNACbeJAhb6Em787vnQv7kDpUUcXWEvATdk7UgEgjM0klfYbiLcY3YJSPs09cr0lKJX9gpFu2SPQKeJMyHFyk7tSwzO3qte4aPZinkaQoRcMq0bjp2gmzGFgkvo55uphoTxLmtDw9CIhaDdbHR+n+4bpUWDWJmKkI7UnxMZC7Xuhb7pDBl29F9vKP7nNVIMTtxMREmKEPHxoiCVFGM6zIK2hAKOsmcI40qYWynvMMU4msTyJgTn78vT5Lpccg5LRzWTxhkZY5Hskj1yQBxyTCrkglRJnXCSkUfyTF6sB+vJGliv49acNZnZIr9gvX0DbFKYLw==</latexit>

Sample t2 from g2(t2)�g2(u2, t2)

<latexit sha1_base64="UgPQN9twGKYRXzRNLF9/os3Y6aA="></latexit>

...

<latexit sha1_base64="+Jbe229u9vmtHdfhYO+yNVKUMuo=">AAAB6nicbZDLSsNAFIZP6q3GW9Slm8EiuAqJKLoRi25cVrQXaEOZTCft0MkkzEyEEvoIblwo4lLfxb0b8W2cXhba+sPAx/+fw5xzwpQzpT3v2yosLC4trxRX7bX1jc0tZ3unppJMElolCU9kI8SKciZoVTPNaSOVFMchp/WwfzXK6/dUKpaIOz1IaRDjrmARI1gb69Z13bZT8lxvLDQP/hRKFx/2efr2ZVfazmerk5AspkITjpVq+l6qgxxLzQinQ7uVKZpi0sdd2jQocExVkI9HHaID43RQlEjzhEZj93dHjmOlBnFoKmOse2o2G5n/Zc1MR2dBzkSaaSrI5KMo40gnaLQ36jBJieYDA5hIZmZFpIclJtpcxzZH8GdXnofakesfuyc3Xql8CRMVYQ/24RB8OIUyXEMFqkCgCw/wBM8Wtx6tF+t1Ulqwpj278EfW+w+uA5Bn</latexit>

t1

<latexit sha1_base64="InPGhGcLaotv8Kd0l+fxlQxpSVg=">AAAB6nicbVDLSgNBEOz1GeMrKnjxMhgET2FXFD2GePGYoHlAsoTZyWwyZHZ2mekVQsgnePGgiFev/oVf4M2L3+LkcdDEgoaiqpvuriCRwqDrfjlLyyura+uZjezm1vbObm5vv2biVDNeZbGMdSOghkuheBUFSt5INKdRIHk96F+P/fo910bE6g4HCfcj2lUiFIyilW6x7bVzebfgTkAWiTcj+eJh5Vu8lz7K7dxnqxOzNOIKmaTGND03QX9INQom+SjbSg1PKOvTLm9aqmjEjT+cnDoiJ1bpkDDWthSSifp7YkgjYwZRYDsjij0z743F/7xmiuGVPxQqSZErNl0UppJgTMZ/k47QnKEcWEKZFvZWwnpUU4Y2nawNwZt/eZHUzgreeeGiYtMowRQZOIJjOAUPLqEIN1CGKjDowgM8wbMjnUfnxXmdti45s5kD+APn7QfmyZFB</latexit>

t2

<latexit sha1_base64="mxBNqmayLawIcXNrYO6k52C/Jow=">AAAB6nicbVDJSgNBEK2JW4xbVPDipTEInsJMUPQY4sVjgmaBZAg9nZ6kSc9Cd40QhnyCFw+KePXqX/gF3rz4LXaWgyY+KHi8V0VVPS+WQqNtf1mZldW19Y3sZm5re2d3L79/0NBRohivs0hGquVRzaUIeR0FSt6KFaeBJ3nTG15P/OY9V1pE4R2OYu4GtB8KXzCKRrrFbqmbL9hFewqyTJw5KZSPat/ivfJR7eY/O72IJQEPkUmqdduxY3RTqlAwyce5TqJ5TNmQ9nnb0JAGXLvp9NQxOTVKj/iRMhUimaq/J1IaaD0KPNMZUBzoRW8i/ue1E/Sv3FSEcYI8ZLNFfiIJRmTyN+kJxRnKkSGUKWFuJWxAFWVo0smZEJzFl5dJo1R0zosXNZNGBWbIwjGcwBk4cAlluIEq1IFBHx7gCZ4taT1aL9brrDVjzWcO4Q+stx/oTZFC</latexit>

tn

<latexit sha1_base64="rS3PpgPkZFKFycEcn7QeGf6ccTc=">AAAB6nicbVDLSgNBEOz1GeMrKnjxMhgET2FXFD2GePGYoHlAsoTZyWwyZHZ2mekVQsgnePGgiFev/oVf4M2L3+LkcdDEgoaiqpvuriCRwqDrfjlLyyura+uZjezm1vbObm5vv2biVDNeZbGMdSOghkuheBUFSt5INKdRIHk96F+P/fo910bE6g4HCfcj2lUiFIyilW6xrdq5vFtwJyCLxJuRfPGw8i3eSx/ldu6z1YlZGnGFTFJjmp6boD+kGgWTfJRtpYYnlPVplzctVTTixh9OTh2RE6t0SBhrWwrJRP09MaSRMYMosJ0RxZ6Z98bif14zxfDKHwqVpMgVmy4KU0kwJuO/SUdozlAOLKFMC3srYT2qKUObTtaG4M2/vEhqZwXvvHBRsWmUYIoMHMExnIIHl1CEGyhDFRh04QGe4NmRzqPz4rxOW5ec2cwB/IHz9gNDTJF+</latexit>

Select highest scale

<latexit sha1_base64="FPUVftLih5CWZ/jgOjafFuQFR58=">AAACBHicbVDLSgMxFM3UV62vqsuKBIvgqsyIosuiG5ct2ge0pWTS2zY08yC5I5ahCxf6K25cKCJ05Ue48xv8CdPHQlsPBA7n3JvkHDeUQqNtf1mJhcWl5ZXkamptfWNzK729U9ZBpDiUeCADVXWZBil8KKFACdVQAfNcCRW3dznyK7egtAj8G+yH0PBYxxdtwRkaqZnO1BHuML4GCRxpV3S6oJFqziQMmumsnbPHoPPEmZJsfm9Y/H7YHxaa6c96K+CRBz5yybSuOXaIjZgpFNzcl6pHGkLGe6wDNUN95oFuxOMQA3polBZtB8ocH+lY/b0RM0/rvueaSY9hV896I/E/rxZh+7wRCz+MEHw+eagdSYoBHTVCW0KZ7LJvCONKmL9S3mWKcTS9pUwJzmzkeVI+zjknudOiaeOCTJAkGXJAjohDzkieXJECKRFO7skTeSGv1qP1bL1Z75PRhDXd2SV/YH38ABYmnBU=</latexit>

Accept with probability
fn(tn)

gn(tn)

<latexit sha1_base64="7dtJV0y3sF4450bylhYYtk92R8A="></latexit>

Set un = u

<latexit sha1_base64="8kjZB3tRlc0yDvpj0lC5H7QZevk=">AAAB/HicbVDLSgNBEJz1bXytBrx4GQyCp7Aril6EEC8eEzRRSEKYnXSSIbOzy0yvGJb4K148KOLVL/ALvHnxW5w8DppY0E1R1c30VBBLYdDzvpy5+YXFpeWV1cza+sbmlru9UzVRojlUeCQjfRswA1IoqKBACbexBhYGEm6C3sXQv7kDbUSkrrEfQyNkHSXagjO0UtPN1hHuMb0CpAOaNBU9t93NeXlvBDpL/AnJFXbL3+Kt+FFqup/1VsSTEBRyyYyp+V6MjZRpFFzCIFNPDMSM91gHapYqFoJppKPjB/TAKi3ajrQthXSk/t5IWWhMPwzsZMiwa6a9ofifV0uwfdZIhYoTBMXHD7UTSTGiwyRoS2jgKPuWMK6FvZXyLtOMo80rY0Pwp788S6pHef84f1K2aRTJGCtkj+yTQ+KTU1Igl6REKoSTPnkkz+TFeXCenFfnbTw650x2suQPnPcfljyXxw==</latexit>

Set un = tn

<latexit sha1_base64="PC4SJLs1yBP48Ak4+Ae/fryw+bA=">AAAB/nicbVA9SwNBEN3zM8avqGhjsyiCVbgTRRshaGOZoDGB5Dj2NnNxcW/v2J0TwxHwr9hYKGLrD/AX2Nn4W9wkFmp8MPB4b4aZeWEqhUHX/XAmJqemZ2YLc8X5hcWl5dLK6qVJMs2hzhOZ6GbIDEihoI4CJTRTDSwOJTTC69OB37gBbUSiLrCXgh+zrhKR4AytFJTW2wi3mJ8D0j7NAkWPKQZW33bL7hB0nHjfZLuyUfsUzydv1aD03u4kPItBIZfMmJbnpujnTKPgEvrFdmYgZfyadaFlqWIxGD8fnt+nO1bp0CjRthTSofpzImexMb04tJ0xwyvz1xuI/3mtDKMjPxcqzRAUHy2KMkkxoYMsaEdo4Ch7ljCuhb2V8iumGUebWNGG4P19eZxc7pW9/fJBzaZxQkYokE2yRXaJRw5JhZyRKqkTTnJyTx7Jk3PnPDjPzsuodcL5nlkjv+C8fgEjqZin</latexit>

Sample tn from gn(tn)�gn(un, tn)

<latexit sha1_base64="3jjuZnv1fkNjPBj4zxAlcI1iTVI="></latexit>

Done

<latexit sha1_base64="K5zZEfdsY9Ij4F/ZlYSdzOYyHK4=">AAAB8nicbZC7SgNBFIZn4y2ut6ilzWIQrMKuKNqIQS0sI5gLJCHMTk6SIbMzy8xZMSx5DBsLRdL6HvY24ts4uRQa/WHg4//PYc45YSy4Qd//cjILi0vLK9lVd219Y3Mrt71TMSrRDMpMCaVrITUguIQychRQizXQKBRQDftX47x6D9pwJe9wEEMzol3JO5xRtFa9gfCA6bWSMGzl8n7Bn8j7C8EM8hfv7nk8+nRLrdxHo61YEoFEJqgx9cCPsZlSjZwJGLqNxEBMWZ92oW5R0ghMM52MPPQOrNP2OkrbJ9GbuD87UhoZM4hCWxlR7Jn5bGz+l9UT7Jw1Uy7jBEGy6UedRHiovPH+XptrYCgGFijT3M7qsR7VlKG9kmuPEMyv/BcqR4XguHBy6+eLl2SqLNkj++SQBOSUFMkNKZEyYUSRR/JMXhx0npxXZzQtzTiznl3yS87bNxwWlMw=</latexit>

Set u = ti

<latexit sha1_base64="VaQHMX69EHq/pr3hCiAz3OOxfwU=">AAAB/HicbVDJSgNBEO1xjXEbDXjx0hgET2FGFL0IIV48JmgWSELo6VSSJj0L3TViGOKvePGgSK5+gV/gzYvfYmc5aOKDgsd7VVTV8yIpNDrOl7W0vLK6tp7aSG9ube/s2nv7FR3GikOZhzJUNY9pkCKAMgqUUIsUMN+TUPX612O/eg9KizC4w0EETZ91A9ERnKGRWnamgfCAyS0gHdKYXlFsiZaddXLOBHSRuDOSzR+UvsWo8FFs2Z+NdshjHwLkkmldd50ImwlTKLiEYboRa4gY77Mu1A0NmA+6mUyOH9Jjo7RpJ1SmAqQT9fdEwnytB75nOn2GPT3vjcX/vHqMnctmIoIoRgj4dFEnlhRDOk6CtoUCjnJgCONKmFsp7zHFOJq80iYEd/7lRVI5zblnufOSSaNApkiRQ3JETohLLkie3JAiKRNOBuSJvJBX69F6tt6s0bR1yZrNZMgfWO8/i9KXwQ==</latexit>

...

<latexit sha1_base64="+Jbe229u9vmtHdfhYO+yNVKUMuo=">AAAB6nicbZDLSsNAFIZP6q3GW9Slm8EiuAqJKLoRi25cVrQXaEOZTCft0MkkzEyEEvoIblwo4lLfxb0b8W2cXhba+sPAx/+fw5xzwpQzpT3v2yosLC4trxRX7bX1jc0tZ3unppJMElolCU9kI8SKciZoVTPNaSOVFMchp/WwfzXK6/dUKpaIOz1IaRDjrmARI1gb69Z13bZT8lxvLDQP/hRKFx/2efr2ZVfazmerk5AspkITjpVq+l6qgxxLzQinQ7uVKZpi0sdd2jQocExVkI9HHaID43RQlEjzhEZj93dHjmOlBnFoKmOse2o2G5n/Zc1MR2dBzkSaaSrI5KMo40gnaLQ36jBJieYDA5hIZmZFpIclJtpcxzZH8GdXnofakesfuyc3Xql8CRMVYQ/24RB8OIUyXEMFqkCgCw/wBM8Wtx6tF+t1Ulqwpj278EfW+w+uA5Bn</latexit>

Sample t1 from g1(t1)�g1(u, t1)

<latexit sha1_base64="RTyHb7O/EksfgwC1879ijYAmgO8="></latexit>

Sample tn from gn(tn)�gn(u, tn)

<latexit sha1_base64="M/1wC8i5t6AIMshbhCf2jkzs+fg="></latexit>

Sample t2 from g2(t2)�g2(u, t2)

<latexit sha1_base64="GLvcpqc8W/n296FzPPpbyOzsSos="></latexit>

Accept with probability
fi(ti)

gi(ti)

<latexit sha1_base64="oxoXPDLsiFOOyIQHYY5NEr5hrT0="></latexit>

Select highest scale

<latexit sha1_base64="FPUVftLih5CWZ/jgOjafFuQFR58=">AAACBHicbVDLSgMxFM3UV62vqsuKBIvgqsyIosuiG5ct2ge0pWTS2zY08yC5I5ahCxf6K25cKCJ05Ue48xv8CdPHQlsPBA7n3JvkHDeUQqNtf1mJhcWl5ZXkamptfWNzK729U9ZBpDiUeCADVXWZBil8KKFACdVQAfNcCRW3dznyK7egtAj8G+yH0PBYxxdtwRkaqZnO1BHuML4GCRxpV3S6oJFqziQMmumsnbPHoPPEmZJsfm9Y/H7YHxaa6c96K+CRBz5yybSuOXaIjZgpFNzcl6pHGkLGe6wDNUN95oFuxOMQA3polBZtB8ocH+lY/b0RM0/rvueaSY9hV896I/E/rxZh+7wRCz+MEHw+eagdSYoBHTVCW0KZ7LJvCONKmL9S3mWKcTS9pUwJzmzkeVI+zjknudOiaeOCTJAkGXJAjohDzkieXJECKRFO7skTeSGv1qP1bL1Z75PRhDXd2SV/YH38ABYmnBU=</latexit>

Done

<latexit sha1_base64="K5zZEfdsY9Ij4F/ZlYSdzOYyHK4=">AAAB8nicbZC7SgNBFIZn4y2ut6ilzWIQrMKuKNqIQS0sI5gLJCHMTk6SIbMzy8xZMSx5DBsLRdL6HvY24ts4uRQa/WHg4//PYc45YSy4Qd//cjILi0vLK9lVd219Y3Mrt71TMSrRDMpMCaVrITUguIQychRQizXQKBRQDftX47x6D9pwJe9wEEMzol3JO5xRtFa9gfCA6bWSMGzl8n7Bn8j7C8EM8hfv7nk8+nRLrdxHo61YEoFEJqgx9cCPsZlSjZwJGLqNxEBMWZ92oW5R0ghMM52MPPQOrNP2OkrbJ9GbuD87UhoZM4hCWxlR7Jn5bGz+l9UT7Jw1Uy7jBEGy6UedRHiovPH+XptrYCgGFijT3M7qsR7VlKG9kmuPEMyv/BcqR4XguHBy6+eLl2SqLNkj++SQBOSUFMkNKZEyYUSRR/JMXhx0npxXZzQtzTiznl3yS87bNxwWlMw=</latexit>

t1

<latexit sha1_base64="InPGhGcLaotv8Kd0l+fxlQxpSVg=">AAAB6nicbVDLSgNBEOz1GeMrKnjxMhgET2FXFD2GePGYoHlAsoTZyWwyZHZ2mekVQsgnePGgiFev/oVf4M2L3+LkcdDEgoaiqpvuriCRwqDrfjlLyyura+uZjezm1vbObm5vv2biVDNeZbGMdSOghkuheBUFSt5INKdRIHk96F+P/fo910bE6g4HCfcj2lUiFIyilW6x7bVzebfgTkAWiTcj+eJh5Vu8lz7K7dxnqxOzNOIKmaTGND03QX9INQom+SjbSg1PKOvTLm9aqmjEjT+cnDoiJ1bpkDDWthSSifp7YkgjYwZRYDsjij0z743F/7xmiuGVPxQqSZErNl0UppJgTMZ/k47QnKEcWEKZFvZWwnpUU4Y2nawNwZt/eZHUzgreeeGiYtMowRQZOIJjOAUPLqEIN1CGKjDowgM8wbMjnUfnxXmdti45s5kD+APn7QfmyZFB</latexit>

t2

<latexit sha1_base64="mxBNqmayLawIcXNrYO6k52C/Jow=">AAAB6nicbVDJSgNBEK2JW4xbVPDipTEInsJMUPQY4sVjgmaBZAg9nZ6kSc9Cd40QhnyCFw+KePXqX/gF3rz4LXaWgyY+KHi8V0VVPS+WQqNtf1mZldW19Y3sZm5re2d3L79/0NBRohivs0hGquVRzaUIeR0FSt6KFaeBJ3nTG15P/OY9V1pE4R2OYu4GtB8KXzCKRrrFbqmbL9hFewqyTJw5KZSPat/ivfJR7eY/O72IJQEPkUmqdduxY3RTqlAwyce5TqJ5TNmQ9nnb0JAGXLvp9NQxOTVKj/iRMhUimaq/J1IaaD0KPNMZUBzoRW8i/ue1E/Sv3FSEcYI8ZLNFfiIJRmTyN+kJxRnKkSGUKWFuJWxAFWVo0smZEJzFl5dJo1R0zosXNZNGBWbIwjGcwBk4cAlluIEq1IFBHx7gCZ4taT1aL9brrDVjzWcO4Q+stx/oTZFC</latexit>

tn

<latexit sha1_base64="rS3PpgPkZFKFycEcn7QeGf6ccTc=">AAAB6nicbVDLSgNBEOz1GeMrKnjxMhgET2FXFD2GePGYoHlAsoTZyWwyZHZ2mekVQsgnePGgiFev/oVf4M2L3+LkcdDEgoaiqpvuriCRwqDrfjlLyyura+uZjezm1vbObm5vv2biVDNeZbGMdSOghkuheBUFSt5INKdRIHk96F+P/fo910bE6g4HCfcj2lUiFIyilW6xrdq5vFtwJyCLxJuRfPGw8i3eSx/ldu6z1YlZGnGFTFJjmp6boD+kGgWTfJRtpYYnlPVplzctVTTixh9OTh2RE6t0SBhrWwrJRP09MaSRMYMosJ0RxZ6Z98bif14zxfDKHwqVpMgVmy4KU0kwJuO/SUdozlAOLKFMC3srYT2qKUObTtaG4M2/vEhqZwXvvHBRsWmUYIoMHMExnIIHl1CEGyhDFRh04QGe4NmRzqPz4rxOW5ec2cwB/IHz9gNDTJF+</latexit>

Scales of unselected emissions can be saved

f(t)�f (u, t) = �f (u, t̄)⇥ f(t)�f (t̄, t)

<latexit sha1_base64="lOD8X1h0U+W6uIxvHLA6DqRik2c=">AAACMXicbVDLSgMxFM34rPU16tJNsAgVpMxIRTdCURddVrAP6Awlk2ba0MyD5I5Qhv6SG/9E3HShiFt/wrSdRR9eCJx7zrnc3OPFgiuwrLGxtr6xubWd28nv7u0fHJpHxw0VJZKyOo1EJFseUUzwkNWBg2CtWDISeII1vcHDRG++MKl4FD7DMGZuQHoh9zkloKmOWfWLcIGdRyaAdPxicqm7u/ne8YhMYaQ9wAOm8KI/U/VUxyxYJWtaeBXYGSigrGod893pRjQJWAhUEKXathWDmxIJnAo2yjuJYjGhA9JjbQ1Dore76fTiET7XTBf7kdQvBDxl5ydSEig1DDztDAj01bI2If/T2gn4t27KwzgBFtLZIj8RGCI8iQ93uWQUxFADQiXXf8W0TyShoEPO6xDs5ZNXQeOqZJdL10/lQuU+iyOHTtEZKiIb3aAKqqIaqiOKXtEH+kRfxpsxNr6Nn5l1zchmTtBCGb9/9mqnuA==</latexit>

Constant

Scales can even be saved after emissions 
are accepted, as long as the antenna is  
not kinematically affected



300 350 400 450 500
Multiplicity

0

0.2

0.4

0.6

0.8

1

1.2

1.4

A
ve

ra
ge

 T
im

e 
[s

]

Veto-Max

Max-Veto

Generate-Select

Veto-Max (Scale Saving)

Timings

300 350 400 450 500
Multiplicity

410

510

610

710

Fu
nc

tio
n 

C
al

ls

Veto-Max

Max-Veto

Generate-Select

Veto-Max (Scale Saving)



300 350 400 450 500
Multiplicity

0

0.002

0.004

0.006

0.008

0.01

0.012

0.014

0.016

0.018

0.02

A
ve

ra
ge

 T
im

e 
[s

]

Veto-Max

Max-Veto

Generate-Select

Veto-Max (Scale Saving)

Timings

300 350 400 450 500
Multiplicity

410

510

610

710

Fu
nc

tio
n 

C
al

ls

Veto-Max

Max-Veto

Generate-Select

Veto-Max (Scale Saving)



300 350 400 450 500
Multiplicity

0

0.002

0.004

0.006

0.008

0.01

0.012

0.014

0.016

0.018

0.02

A
ve

ra
ge

 T
im

e 
[s

]

Veto-Max

Max-Veto

Generate-Select

Veto-Max (Scale Saving)

Max-Veto (Scale Saving)

Timings

300 350 400 450 500
Multiplicity

410

510

610

710

Fu
nc

tio
n 

C
al

ls

Veto-Max

Max-Veto

Generate-Select

Veto-Max (Scale Saving)

Max-Veto (Scale Saving)



Roulette Wheel Selection (Generate-Select)

Lipowski, Lipowska arXiv:1109.3627

w1

wmax

<latexit sha1_base64="guauIeL7c9s7TeN7VDtA06Whtp8=">AAACA3icbVDLSsNAFJ34rPUVdaebwSK4KolUdFl047KCfUATwmQ6aYdOHszcaEsIuPFX3LhQxK0/4c6/cdpmoa0H7uVwzr3M3OMngiuwrG9jaXlldW29tFHe3Nre2TX39lsqTiVlTRqLWHZ8opjgEWsCB8E6iWQk9AVr+8Prid++Z1LxOLqDccLckPQjHnBKQEueeegEktDswbNz3TIH2AiykIzyPPfMilW1psCLxC5IBRVoeOaX04tpGrIIqCBKdW0rATcjEjgVLC87qWIJoUPSZ11NIxIy5WbTG3J8opUeDmKpKwI8VX9vZCRUahz6ejIkMFDz3kT8z+umEFy6GY+SFFhEZw8FqcAQ40kguMcloyDGmhAquf4rpgOiQwEdW1mHYM+fvEhaZ1W7Vj2/rVXqV0UcJXSEjtEpstEFqqMb1EBNRNEjekav6M14Ml6Md+NjNrpkFDsH6A+Mzx+mWpjT</latexit>

w2

wmax

<latexit sha1_base64="btKpnsAHDv665tvRtUIJyJL/fzc=">AAACA3icbVDLSsNAFJ3UV62vqDvdDBbBVUlKRZdFNy4r2Ae0IUymk3bo5MHMjbaEgBt/xY0LRdz6E+78G6dtFtp64F4O59zLzD1eLLgCy/o2Ciura+sbxc3S1vbO7p65f9BSUSIpa9JIRLLjEcUED1kTOAjWiSUjgSdY2xtdT/32PZOKR+EdTGLmBGQQcp9TAlpyzaOeLwlNH9xqplvaAzaGNCDjLMtcs2xVrBnwMrFzUkY5Gq751etHNAlYCFQQpbq2FYOTEgmcCpaVeoliMaEjMmBdTUMSMOWksxsyfKqVPvYjqSsEPFN/b6QkUGoSeHoyIDBUi95U/M/rJuBfOikP4wRYSOcP+YnAEOFpILjPJaMgJpoQKrn+K6ZDokMBHVtJh2AvnrxMWtWKXauc39bK9as8jiI6RifoDNnoAtXRDWqgJqLoET2jV/RmPBkvxrvxMR8tGPnOIfoD4/MHp++Y1A==</latexit>

w3

wmax

<latexit sha1_base64="SdUXcIDoWQDri7jIavuqO4Uo6tM=">AAACA3icbVDLSsNAFJ3UV62vqDvdDBbBVUm0osuiG5cV7APaECbTSTt08mDmRltCwI2/4saFIm79CXf+jdM2C209cC+Hc+5l5h4vFlyBZX0bhaXlldW14nppY3Nre8fc3WuqKJGUNWgkItn2iGKCh6wBHARrx5KRwBOs5Q2vJ37rnknFo/AOxjFzAtIPuc8pAS255kHXl4SmD+5ZplvaBTaCNCCjLMtcs2xVrCnwIrFzUkY56q751e1FNAlYCFQQpTq2FYOTEgmcCpaVuoliMaFD0mcdTUMSMOWk0xsyfKyVHvYjqSsEPFV/b6QkUGoceHoyIDBQ895E/M/rJOBfOikP4wRYSGcP+YnAEOFJILjHJaMgxpoQKrn+K6YDokMBHVtJh2DPn7xImqcVu1o5v62Wa1d5HEV0iI7QCbLRBaqhG1RHDUTRI3pGr+jNeDJejHfjYzZaMPKdffQHxucPqYSY1Q==</latexit>

w4

wmax

<latexit sha1_base64="n3XeIuvPOpN2QtfcHzbpxkEnwwM=">AAACA3icbVDLSsNAFJ34rPUVdaebYBFclUQquiy6cVnBPqAJYTKdtENnkjBzoy0h4MZfceNCEbf+hDv/xmmbhbYeuJfDOfcyc0+QcKbAtr+NpeWV1bX10kZ5c2t7Z9fc22+pOJWENknMY9kJsKKcRbQJDDjtJJJiEXDaDobXE799T6VicXQH44R6AvcjFjKCQUu+eeiGEpPswa/lumUu0BFkAo/yPPfNil21p7AWiVOQCirQ8M0vtxeTVNAICMdKdR07AS/DEhjhNC+7qaIJJkPcp11NIyyo8rLpDbl1opWeFcZSVwTWVP29kWGh1FgEelJgGKh5byL+53VTCC+9jEVJCjQis4fClFsQW5NArB6TlAAfa4KJZPqvFhlgHQro2Mo6BGf+5EXSOqs6ter5ba1SvyriKKEjdIxOkYMuUB3doAZqIoIe0TN6RW/Gk/FivBsfs9Elo9g5QH9gfP4AqxmY1g==</latexit>

w5

wmax

<latexit sha1_base64="Yh/Jb0U5seEqVfXaQ37QAFDlXdM=">AAACA3icbVDLSsNAFJ3UV62vqDvdBIvgqiTSosuiG5cV7APaECbTSTt0JgkzN9oSAm78FTcuFHHrT7jzb5y2WWjrgXs5nHMvM/f4MWcKbPvbKKysrq1vFDdLW9s7u3vm/kFLRYkktEkiHsmOjxXlLKRNYMBpJ5YUC5/Ttj+6nvrteyoVi8I7mMTUFXgQsoARDFryzKNeIDFJH7xaplvaAzqGVOBxlmWeWbYr9gzWMnFyUkY5Gp751etHJBE0BMKxUl3HjsFNsQRGOM1KvUTRGJMRHtCupiEWVLnp7IbMOtVK3woiqSsEa6b+3kixUGoifD0pMAzVojcV//O6CQSXbsrCOAEakvlDQcItiKxpIFafSUqATzTBRDL9V4sMsQ4FdGwlHYKzePIyaZ1XnGqldlst16/yOIroGJ2gM+SgC1RHN6iBmoigR/SMXtGb8WS8GO/Gx3y0YOQ7h+gPjM8frK6Y1w==</latexit>

w1

<latexit sha1_base64="tG4FzT+w1mqtE55G5Hi+rDAVQI8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRi8eK9gPaUDbbTbt0swm7E6WE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmFldW19o7hZ2tre2d0r7x80TZxqxhsslrFuB9RwKRRvoEDJ24nmNAokbwWjm6nfeuTaiFg94DjhfkQHSoSCUbTS/VPP65UrbtWdgSwTLycVyFHvlb+6/ZilEVfIJDWm47kJ+hnVKJjkk1I3NTyhbEQHvGOpohE3fjY7dUJOrNInYaxtKSQz9fdERiNjxlFgOyOKQ7PoTcX/vE6K4ZWfCZWkyBWbLwpTSTAm079JX2jOUI4toUwLeythQ6opQ5tOyYbgLb68TJpnVe+8enF3Xqld53EU4QiO4RQ8uIQa3EIdGsBgAM/wCm+OdF6cd+dj3lpw8plD+APn8wcMwo2n</latexit>

w2

<latexit sha1_base64="R/JQeoiZCOPSzKQD16BKQrFmbdI=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHYJRo9ELx4xyiOBDZkdemHC7OxmZlZDCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCoqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLRzcxvPaLSPJYPZpygH9GB5CFn1Fjp/qlX6RVLbtmdg6wSLyMlyFDvFb+6/ZilEUrDBNW647mJ8SdUGc4ETgvdVGNC2YgOsGOppBFqfzI/dUrOrNInYaxsSUPm6u+JCY20HkeB7YyoGeplbyb+53VSE175Ey6T1KBki0VhKoiJyexv0ucKmRFjSyhT3N5K2JAqyoxNp2BD8JZfXiXNStmrli/uqqXadRZHHk7gFM7Bg0uowS3UoQEMBvAMr/DmCOfFeXc+Fq05J5s5hj9wPn8ADkaNqA==</latexit>

w3

<latexit sha1_base64="ubFy2a8WZO0xF3lNcSUyUBby6bs=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHYVo0eiF48Y5ZHAhswOA0yYnd3M9GrIhk/w4kFjvPpF3vwbB9iDgpV0UqnqTndXEEth0HW/ndzK6tr6Rn6zsLW9s7tX3D9omCjRjNdZJCPdCqjhUiheR4GSt2LNaRhI3gxGN1O/+ci1EZF6wHHM/ZAOlOgLRtFK90/d826x5JbdGcgy8TJSggy1bvGr04tYEnKFTFJj2p4bo59SjYJJPil0EsNjykZ0wNuWKhpy46ezUyfkxCo90o+0LYVkpv6eSGlozDgMbGdIcWgWvan4n9dOsH/lp0LFCXLF5ov6iSQYkenfpCc0ZyjHllCmhb2VsCHVlKFNp2BD8BZfXiaNs7JXKV/cVUrV6yyOPBzBMZyCB5dQhVuoQR0YDOAZXuHNkc6L8+58zFtzTjZzCH/gfP4AD8qNqQ==</latexit>

w4

<latexit sha1_base64="J3Q7RdEXZZ0R2md0rVutSsCBXzw=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KolU9Fj04rGi/YA2lM120i7dbMLuRimhP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6mfqtR1Sax/LBjBP0IzqQPOSMGivdP/WqvVLZrbgzkGXi5aQMOeq90le3H7M0QmmYoFp3PDcxfkaV4UzgpNhNNSaUjegAO5ZKGqH2s9mpE3JqlT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtO0YbgLb68TJrnFa9aubirlmvXeRwFOIYTOAMPLqEGt1CHBjAYwDO8wpsjnBfn3fmYt644+cwR/IHz+QMRTo2q</latexit>

w5

<latexit sha1_base64="p/MXkihISV5wn3ZqpRPNSiMwG9M=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHYNRI9ELx4xyiOBDZkdemHC7OxmZlZDCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCoqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLRzcxvPaLSPJYPZpygH9GB5CFn1Fjp/qlX7RVLbtmdg6wSLyMlyFDvFb+6/ZilEUrDBNW647mJ8SdUGc4ETgvdVGNC2YgOsGOppBFqfzI/dUrOrNInYaxsSUPm6u+JCY20HkeB7YyoGeplbyb+53VSE175Ey6T1KBki0VhKoiJyexv0ucKmRFjSyhT3N5K2JAqyoxNp2BD8JZfXiXNi7JXKVfvKqXadRZHHk7gFM7Bg0uowS3UoQEMBvAMr/DmCOfFeXc+Fq05J5s5hj9wPn8AEtKNqw==</latexit>

r wsum

<latexit sha1_base64="6H6huiomVzfk1QdPDAlJF8nF/Vo=">AAAB/HicbVDLSsNAFJ3UV62vaJduBovgQkoiFV0W3bisYB/QhjCZTtqhkwczN2oI8VfcuFDErR/izr9x2mahrQcuHM65l3vv8WLBFVjWt1FaWV1b3yhvVra2d3b3zP2DjooSSVmbRiKSPY8oJnjI2sBBsF4sGQk8wbre5Hrqd++ZVDwK7yCNmROQUch9TgloyTWrEg9O8YObDYA9QqaSIM9ds2bVrRnwMrELUkMFWq75NRhGNAlYCFQQpfq2FYOTEQmcCpZXBoliMaETMmJ9TUMSMOVks+NzfKyVIfYjqSsEPFN/T2QkUCoNPN0ZEBirRW8q/uf1E/AvnYyHcQIspPNFfiIwRHiaBB5yySiIVBNCJde3YjomklDQeVV0CPbiy8ukc1a3G/Xz20ateVXEUUaH6AidIBtdoCa6QS3URhSl6Bm9ojfjyXgx3o2PeWvJKGaq6A+Mzx/Pw5Tn</latexit>

O(n)

<latexit sha1_base64="3vepwdWUzHEpT8tJ29J3Uj5ax/c=">AAAB9XicbVDLSsNAFL2pr1pfVZduBotQNyWRii6LbtxZwT6gjWUynbRDJ5MwM1FKyH+4caGIW//FnX/jpM1CWw8MHM65l3vmeBFnStv2t1VYWV1b3yhulra2d3b3yvsHbRXGktAWCXkoux5WlDNBW5ppTruRpDjwOO14k+vM7zxSqVgo7vU0om6AR4L5jGBtpId+gPWYYJ7cplVxOihX7Jo9A1omTk4qkKM5KH/1hyGJAyo04VipnmNH2k2w1Ixwmpb6saIRJhM8oj1DBQ6ocpNZ6hSdGGWI/FCaJzSaqb83EhwoNQ08M5mlVIteJv7n9WLtX7oJE1GsqSDzQ37MkQ5RVgEaMkmJ5lNDMJHMZEVkjCUm2hRVMiU4i19eJu2zmlOvnd/VK42rvI4iHMExVMGBC2jADTShBQQkPMMrvFlP1ov1bn3MRwtWvnMIf2B9/gAm6ZJK</latexit>

O(1)

<latexit sha1_base64="BRXn6Q6v/I5Ce2b1MwBl1X6iavQ=">AAAB9XicbVDLSsNAFL2pr1pfVZduBotQNyWRii6LbtxZwT6gjWUynbRDJ5MwM1FKyH+4caGIW//FnX/jpM1CWw8MHM65l3vmeBFnStv2t1VYWV1b3yhulra2d3b3yvsHbRXGktAWCXkoux5WlDNBW5ppTruRpDjwOO14k+vM7zxSqVgo7vU0om6AR4L5jGBtpId+gPWYYJ7cplXndFCu2DV7BrRMnJxUIEdzUP7qD0MSB1RowrFSPceOtJtgqRnhNC31Y0UjTCZ4RHuGChxQ5Saz1Ck6McoQ+aE0T2g0U39vJDhQahp4ZjJLqRa9TPzP68Xav3QTJqJYU0Hmh/yYIx2irAI0ZJISzaeGYCKZyYrIGEtMtCmqZEpwFr+8TNpnNadeO7+rVxpXeR1FOIJjqIIDF9CAG2hCCwhIeIZXeLOerBfr3fqYjxasfOcQ/sD6/AHKKZIN</latexit>

Set u = t

<latexit sha1_base64="6HCTgHJM8ZuhMF1+kViJAMJ3wf0=">AAAB+nicbVDLSgNBEJyNrxhfGz16GQyCp7Aril6EoBePEc0DkiXMTjrJkNkHM71qWPMpXjwo4tUv8ebfOEn2oIkFDUVVN91dfiyFRsf5tnJLyyura/n1wsbm1vaOXdyt6yhRHGo8kpFq+kyDFCHUUKCEZqyABb6Ehj+8mviNe1BaROEdjmLwAtYPRU9whkbq2MU2wiOmt4B0TBN6QbFjl5yyMwVdJG5GSiRDtWN/tbsRTwIIkUumdct1YvRSplBwCeNCO9EQMz5kfWgZGrIAtJdOTx/TQ6N0aS9SpkKkU/X3RMoCrUeBbzoDhgM9703E/7xWgr1zLxVhnCCEfLaol0iKEZ3kQLtCAUc5MoRxJcytlA+YYhxNWgUTgjv/8iKpH5fdk/LpzUmpcpnFkSf75IAcEZeckQq5JlVSI5w8kGfySt6sJ+vFerc+Zq05K5vZI39gff4AJ36TSA==</latexit>

Done

<latexit sha1_base64="rNkJ7R0zP4Rfm7iprJV99sUKrpw=">AAAB8nicbVBNS8NAEN3Ur1q/qh69BIvgqSSi6LGoB48V7Ae0oWy2k3bpZjfsTsQS+jO8eFDEq7/Gm//GbZuDtj4YeLw3w8y8MBHcoOd9O4WV1bX1jeJmaWt7Z3evvH/QNCrVDBpMCaXbITUguIQGchTQTjTQOBTQCkc3U7/1CNpwJR9wnEAQ04HkEWcUrdTpIjxhdqskTHrlilf1ZnCXiZ+TCslR75W/un3F0hgkMkGN6fhegkFGNXImYFLqpgYSykZ0AB1LJY3BBNns5Il7YpW+GyltS6I7U39PZDQ2ZhyHtjOmODSL3lT8z+ukGF0FGZdJiiDZfFGUCheVO/3f7XMNDMXYEso0t7e6bEg1ZWhTKtkQ/MWXl0nzrOqfVy/uzyu16zyOIjkix+SU+OSS1MgdqZMGYUSRZ/JK3hx0Xpx352PeWnDymUPyB87nD7yAkY8=</latexit>

Sample t from g̃(t)�g̃(u, t)

<latexit sha1_base64="7uU/MBpPqaFyGAE4G2rlw0xjMXU="></latexit>

Select a channel with probability
gi(t)

g̃(t)

<latexit sha1_base64="UPjYWl/l/MEHBZ3yD6nFiJNXifg="></latexit>

Accept with probability
fi(t)

gi(t)

<latexit sha1_base64="Rc91XLYg8m5h2+mnD+HWdtvyX0Q="></latexit>

Linear search: Count up to selected element

Roulette wheel selection: Select uniformly, accept with proportional probability
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Examples from Vincia: Photon Emissions
No leading colour approximation in QED

Photon emission kernel is a sum over many terms, some negative

f(sij , sjk)

<latexit sha1_base64="il0fTlStbkyHKbSRfO2BXbtoDR8=">AAAB+nicbVDLSsNAFL3xWesr1aWbwSJUkJJIRZdFNy4r2Ae0IUymk3bayYOZiVJiPsWNC0Xc+iXu/BunbRbaeuByD+fcy9w5XsyZVJb1baysrq1vbBa2its7u3v7ZumgJaNEENokEY9Ex8OSchbSpmKK004sKA48Ttve+Gbqtx+okCwK79Ukpk6AByHzGcFKS65Z8ivSTdkoO0O6j8bZqWuWrao1A1omdk7KkKPhml+9fkSSgIaKcCxl17Zi5aRYKEY4zYq9RNIYkzEe0K6mIQ6odNLZ6Rk60Uof+ZHQFSo0U39vpDiQchJ4ejLAaigXvan4n9dNlH/lpCyME0VDMn/ITzhSEZrmgPpMUKL4RBNMBNO3IjLEAhOl0yrqEOzFLy+T1nnVrlUv7mrl+nUeRwGO4BgqYMMl1OEWGtAEAo/wDK/wZjwZL8a78TEfXTHynUP4A+PzB6Qzk5w=</latexit>

•Use all of                 as branching kernel

•Sectorize phase space

Avoid negative weights:

Use Max-Veto: Generate trials in every sector

f̄({p}, pphot) =
X

i

X

j<i

⇥(p2?,ij)f({p}, pphot)

<latexit sha1_base64="qOBLn64jlXeWPQj15y+x3rsCoX0="></latexit>

f({p}, pphot) =
X

i

X

j<i

QiQjfij(pi, pj , pphot)

<latexit sha1_base64="jLe2exDrSWuohB1COeqDGI0x0Pg="></latexit>



Examples from Vincia: EW Showers
Upcoming in Vincia: Full-fledged EW shower with helicity-dependence
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Problem: O(1000)
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different branchings with complex branching kernels



Examples from Vincia: EW Showers
Solution: Write down a parameterised overestimate

g(sij , sjk) =
1

Q2


cFF1 + cFF2

m2
IK

sij + sik +m2
i

+ cFF3
m2

IK

sij + sjk +m2
j

+ cFF4
m2

I

Q2

�

<latexit sha1_base64="bQ8Nst6VnSET6wyR4YtS+KaGpa8="></latexit>

Q2 = sij +m2
i +m2

j �m2
I
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Solve coefficients numerically: Linear Programming

Use mix of Max-Veto and Generate-Select for sampling: 

• Sample a scale for all terms (4)


• Select channel with relative probability of coefficient


• Veto in that channel



Conclusions


