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Jet quenching as a tool for QGP tomography

• Can we use jets to access the time structure of the Quark Gluon Plasma?

• Can we use that information to study jet energy loss?
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➡ The medium generated in HICs experiences a fast evolution
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➡ The medium generated in HICs experiences a fast evolution
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• Can we use that information to study jet energy loss?

➡ Jets experience the whole lifetime of the medium

➡ But jet quenching observables provide a time-integrated picture

➡ The medium generated in HICs experiences a fast evolution
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➡ Jets experience the whole lifetime of the medium

➡ But jet quenching observables provide a time-integrated picture

➡ The medium generated in HICs experiences a fast evolution

➡ At the parton shower level, we have:
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⇢(⌧3)

<latexit sha1_base64="LE2/4HY4eUKA8/i2klxD3tX8owo=">AAAB7XicbZDNSsNAFIVv6l+tf1WXboJFqJuSSLEuC25cVrA/0IQymU6aoZNMmLkRSuhj6ErUnS/jC/g2TmsW2npW39xzBu65QSq4Rsf5skobm1vbO+Xdyt7+weFR9fikp2WmKOtSKaQaBEQzwRPWRY6CDVLFSBwI1g+mtwu//8iU5jJ5wFnK/JhMEh5yStCMPE9Fsu4hyUbu5ahacxrOUvY6uAXUoFBnVP30xpJmMUuQCqL10HVS9HOikFPB5hUv0ywldEombGgwITHTfr7ceW5fhFLZGDF7+f6dzUms9SwOTCYmGOlVbzH8zxtmGN74OU/SDFlCTcR4YSZslPaiuj3milEUMwOEKm62tGlEFKFoDlQx9d3VsuvQu2q4143mfbPWbhWHKMMZnEMdXGhBG+6gA12gkMIzvMG7Ja0n68V6/YmWrOLPKfyR9fENEL6OsQ==</latexit>

⇢(⌧1)

➡ Jets experience the whole lifetime of the medium

➡ But jet quenching observables provide a time-integrated picture

➡ The medium generated in HICs experiences a fast evolution

➡ At the parton shower level, we have:
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Jet quenching as a tool for QGP tomography

• Can we use jets to access the time structure of the Quark Gluon Plasma?

<latexit sha1_base64="FWfwqHX05Gy1eIt96ZH0hbrV2is="></latexit>

<latexit sha1_base64="FWfwqHX05Gy1eIt96ZH0hbrV2is="></latexit>

<latexit sha1_base64="FWfwqHX05Gy1eIt96ZH0hbrV2is="></latexit>

<latexit sha1_base64="FWfwqHX05Gy1eIt96ZH0hbrV2is="></latexit>

<latexit sha1_base64="KiSO6yg3chwG5MbBM9FKHsnUVPk=">AAAB/XicbVDLTgJBEJz1ifhCvellIzHxRHYJUY9EPHjwAIk8EnYhs0OzTJh9ZKbXSDZEf0ZPRr35E/6Af+OAHBSsU3VXddJVXiy4Qsv6MpaWV1bX1jMb2c2t7Z3d3N5+Q0WJZFBnkYhky6MKBA+hjhwFtGIJNPAENL1hZaI370AqHoW3OIrBDagf8j5nFPWqmzusdYqO7zs3+qRHO8Wug3CPaa1yNe7m8lbBmsJcJPaM5MkM1W7u0+lFLAkgRCaoUm3bitFNqUTOBIyzTqIgpmxIfWhrGtIAlJtOM4zNk34kTRyAOZ1/e1MaKDUKPO0JKA7UvDZZ/qe1E+xfuCkP4wQhZNqitX4iTIzMSRVmj0tgKEaaUCa5/tJkAyopQ11YVse358MukkaxYJ8VSrVSvnw5KyJDjsgxOSU2OSdlck2qpE4YeSTP5I28Gw/Gk/FivP5Yl4zZzQH5A+PjG+05lNU=</latexit>

Q2 � ⇤2
QCD

<latexit sha1_base64="dU4MJHYW9VqTogPiFxUjrXozUKI="></latexit>

HARD 

INTERACTION

Modification of PARTON SHOWER

Medium

<latexit sha1_base64="FWfwqHX05Gy1eIt96ZH0hbrV2is="></latexit>

<latexit sha1_base64="FWfwqHX05Gy1eIt96ZH0hbrV2is="></latexit>

<latexit sha1_base64="FWfwqHX05Gy1eIt96ZH0hbrV2is="></latexit>

<latexit sha1_base64="FWfwqHX05Gy1eIt96ZH0hbrV2is="></latexit>

<latexit sha1_base64="FWfwqHX05Gy1eIt96ZH0hbrV2is="></latexit>

<latexit sha1_base64="dU4MJHYW9VqTogPiFxUjrXozUKI="></latexit>

<latexit sha1_base64="dU4MJHYW9VqTogPiFxUjrXozUKI="></latexit>

<latexit sha1_base64="1+b78hZXi76vvUHqs3LD/F91OEk=">AAACMHicbVDJSgNBFOxxN25Rj14ag6AQhhlxO7pc9CBEyCaZGHraF9OkZ7H7jRiG/JT+hh+gJ1FvfoWdOAeN1qm6qhpelR9LodFxXqyx8YnJqemZ2dzc/MLiUn55paqjRHGo8EhGqu4zDVKEUEGBEuqxAhb4Emp+92Tg1+5AaRGFZezF0AzYTSjagjM0Uit/7iFLPLhNxB29uNqmHsI9pnSzdFk+PTuie1u0X/SKtNsqj1oHmZXJtm3TfitfcGxnCPqXuBkpkAylVv7Ju454EkCIXDKtG64TYzNlCgWX0M95iYaY8S67gYahIQtAN9Nh7T7daEeKYgfo8P0zm7JA617gm0zAsKNHvYH4n9dIsH3QTEUYJwghNxHjtRNJMaKD9ei1UMBR9gxhXAlzJeUdphhHs3HO1HdHy/4l1W3b3bN3L3YKh8fZEDNkjayTTeKSfXJITkmJVAgnj+SFvJMP68F6tl6tt+/omJX9WSW/YH1+AcgdpQI=</latexit>

⌧ ⌘ Q2 (PYTH
IA 6) , kT (PYTH

IA 8) , ...

• Can we use that information to study jet energy loss?

➡ Jets experience the whole lifetime of the medium

➡ But jet quenching observables provide a time-integrated picture

➡ The medium generated in HICs experiences a fast evolution

➡ At the parton shower level, we have:

➡ We can use the first 
splitting to classify 
our jets:

<latexit sha1_base64="aMxDk3RTrFxHyHL4VsC3kB7Btpo=">AAAB7XicbZDNTsJAFIVv8Q/xD3XpppGY4Ia0hIhLEjcuMREkoQ2ZDlM6YdppZm5NSMNj6MqoO1/GF/BtHLALBc/qm3vOJPfcIBVco+N8WaWNza3tnfJuZW//4PCoenzS1zJTlPWoFFINAqKZ4AnrIUfBBqliJA4EewimNwv/4ZEpzWVyj7OU+TGZJDzklKAZeZ6KZN1Dko2al6NqzWk4S9nr4BZQg0LdUfXTG0uaxSxBKojWQ9dJ0c+JQk4Fm1e8TLOU0CmZsKHBhMRM+/ly57l9EUplY8Ts5ft3Niex1rM4MJmYYKRXvcXwP2+YYXjt5zxJM2QJNRHjhZmwUdqL6vaYK0ZRzAwQqrjZ0qYRUYSiOVDF1HdXy65Dv9lwrxqtu1at0y4OUYYzOIc6uNCGDtxCF3pAIYVneIN3S1pP1ov1+hMtWcWfU/gj6+MbEj2Osg==</latexit>

⇢(⌧2) <latexit sha1_base64="ezNlv296hT3/ruwSX4kDdTgImYQ=">AAAB7XicbZDLSsNAFIZPvNZ6q7p0EyxC3ZTEW10W3LisYC/QhDKZTpqhk0yYORFK6GPoStSdL+ML+DZOaxba+q++Of8/cP4TpIJrdJwva2V1bX1js7RV3t7Z3duvHBx2tMwUZW0qhVS9gGgmeMLayFGwXqoYiQPBusH4duZ3H5nSXCYPOEmZH5NRwkNOCZqR56lI1jwk2eDibFCpOnVnLnsZ3AKqUKg1qHx6Q0mzmCVIBdG67zop+jlRyKlg07KXaZYSOiYj1jeYkJhpP5/vPLVPQ6lsjJg9f//O5iTWehIHJhMTjPSiNxv+5/UzDG/8nCdphiyhJmK8MBM2SntW3R5yxSiKiQFCFTdb2jQiilA0Byqb+u5i2WXonNfd6/rV/WW12SgOUYJjOIEauNCAJtxBC9pAIYVneIN3S1pP1ov1+hNdsYo/R/BH1sc3FA6OtA==</latexit>

⇢(⌧3)

<latexit sha1_base64="LE2/4HY4eUKA8/i2klxD3tX8owo=">AAAB7XicbZDNSsNAFIVv6l+tf1WXboJFqJuSSLEuC25cVrA/0IQymU6aoZNMmLkRSuhj6ErUnS/jC/g2TmsW2npW39xzBu65QSq4Rsf5skobm1vbO+Xdyt7+weFR9fikp2WmKOtSKaQaBEQzwRPWRY6CDVLFSBwI1g+mtwu//8iU5jJ5wFnK/JhMEh5yStCMPE9Fsu4hyUbu5ahacxrOUvY6uAXUoFBnVP30xpJmMUuQCqL10HVS9HOikFPB5hUv0ywldEombGgwITHTfr7ceW5fhFLZGDF7+f6dzUms9SwOTCYmGOlVbzH8zxtmGN74OU/SDFlCTcR4YSZslPaiuj3milEUMwOEKm62tGlEFKFoDlQx9d3VsuvQu2q4143mfbPWbhWHKMMZnEMdXGhBG+6gA12gkMIzvMG7Ja0n68V6/YmWrOLPKfyR9fENEL6OsQ==</latexit>

⇢(⌧1)

<latexit sha1_base64="LE2/4HY4eUKA8/i2klxD3tX8owo=">AAAB7XicbZDNSsNAFIVv6l+tf1WXboJFqJuSSLEuC25cVrA/0IQymU6aoZNMmLkRSuhj6ErUnS/jC/g2TmsW2npW39xzBu65QSq4Rsf5skobm1vbO+Xdyt7+weFR9fikp2WmKOtSKaQaBEQzwRPWRY6CDVLFSBwI1g+mtwu//8iU5jJ5wFnK/JhMEh5yStCMPE9Fsu4hyUbu5ahacxrOUvY6uAXUoFBnVP30xpJmMUuQCqL10HVS9HOikFPB5hUv0ywldEombGgwITHTfr7ceW5fhFLZGDF7+f6dzUms9SwOTCYmGOlVbzH8zxtmGN74OU/SDFlCTcR4YSZslPaiuj3milEUMwOEKm62tGlEFKFoDlQx9d3VsuvQu2q4143mfbPWbhWHKMMZnEMdXGhBG+6gA12gkMIzvMG7Ja0n68V6/YmWrOLPKfyR9fENEL6OsQ==</latexit>

⇢(⌧1)

<latexit sha1_base64="FWfwqHX05Gy1eIt96ZH0hbrV2is="></latexit>

<latexit sha1_base64="FWfwqHX05Gy1eIt96ZH0hbrV2is="></latexit>

<latexit sha1_base64="LE2/4HY4eUKA8/i2klxD3tX8owo=">AAAB7XicbZDNSsNAFIVv6l+tf1WXboJFqJuSSLEuC25cVrA/0IQymU6aoZNMmLkRSuhj6ErUnS/jC/g2TmsW2npW39xzBu65QSq4Rsf5skobm1vbO+Xdyt7+weFR9fikp2WmKOtSKaQaBEQzwRPWRY6CDVLFSBwI1g+mtwu//8iU5jJ5wFnK/JhMEh5yStCMPE9Fsu4hyUbu5ahacxrOUvY6uAXUoFBnVP30xpJmMUuQCqL10HVS9HOikFPB5hUv0ywldEombGgwITHTfr7ceW5fhFLZGDF7+f6dzUms9SwOTCYmGOlVbzH8zxtmGN74OU/SDFlCTcR4YSZslPaiuj3milEUMwOEKm62tGlEFKFoDlQx9d3VsuvQu2q4143mfbPWbhWHKMMZnEMdXGhBG+6gA12gkMIzvMG7Ja0n68V6/YmWrOLPKfyR9fENEL6OsQ==</latexit>

⇢(⌧1)

<latexit sha1_base64="FWfwqHX05Gy1eIt96ZH0hbrV2is="></latexit>

<latexit sha1_base64="FWfwqHX05Gy1eIt96ZH0hbrV2is="></latexit>

<latexit sha1_base64="FWfwqHX05Gy1eIt96ZH0hbrV2is="></latexit>
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Jet quenching as a tool for QGP tomography

• Can we use jets to access the time structure of the Quark Gluon Plasma?

<latexit sha1_base64="FWfwqHX05Gy1eIt96ZH0hbrV2is="></latexit>

<latexit sha1_base64="FWfwqHX05Gy1eIt96ZH0hbrV2is="></latexit>

<latexit sha1_base64="FWfwqHX05Gy1eIt96ZH0hbrV2is="></latexit>

<latexit sha1_base64="FWfwqHX05Gy1eIt96ZH0hbrV2is="></latexit>

<latexit sha1_base64="KiSO6yg3chwG5MbBM9FKHsnUVPk=">AAAB/XicbVDLTgJBEJz1ifhCvellIzHxRHYJUY9EPHjwAIk8EnYhs0OzTJh9ZKbXSDZEf0ZPRr35E/6Af+OAHBSsU3VXddJVXiy4Qsv6MpaWV1bX1jMb2c2t7Z3d3N5+Q0WJZFBnkYhky6MKBA+hjhwFtGIJNPAENL1hZaI370AqHoW3OIrBDagf8j5nFPWqmzusdYqO7zs3+qRHO8Wug3CPaa1yNe7m8lbBmsJcJPaM5MkM1W7u0+lFLAkgRCaoUm3bitFNqUTOBIyzTqIgpmxIfWhrGtIAlJtOM4zNk34kTRyAOZ1/e1MaKDUKPO0JKA7UvDZZ/qe1E+xfuCkP4wQhZNqitX4iTIzMSRVmj0tgKEaaUCa5/tJkAyopQ11YVse358MukkaxYJ8VSrVSvnw5KyJDjsgxOSU2OSdlck2qpE4YeSTP5I28Gw/Gk/FivP5Yl4zZzQH5A+PjG+05lNU=</latexit>

Q2 � ⇤2
QCD

<latexit sha1_base64="dU4MJHYW9VqTogPiFxUjrXozUKI="></latexit>

HARD 

INTERACTION

Modification of PARTON SHOWER

Medium

<latexit sha1_base64="FWfwqHX05Gy1eIt96ZH0hbrV2is="></latexit>

<latexit sha1_base64="FWfwqHX05Gy1eIt96ZH0hbrV2is="></latexit>

<latexit sha1_base64="FWfwqHX05Gy1eIt96ZH0hbrV2is="></latexit>

<latexit sha1_base64="FWfwqHX05Gy1eIt96ZH0hbrV2is="></latexit>

<latexit sha1_base64="FWfwqHX05Gy1eIt96ZH0hbrV2is="></latexit>

<latexit sha1_base64="dU4MJHYW9VqTogPiFxUjrXozUKI="></latexit>

<latexit sha1_base64="dU4MJHYW9VqTogPiFxUjrXozUKI="></latexit>

<latexit sha1_base64="1+b78hZXi76vvUHqs3LD/F91OEk=">AAACMHicbVDJSgNBFOxxN25Rj14ag6AQhhlxO7pc9CBEyCaZGHraF9OkZ7H7jRiG/JT+hh+gJ1FvfoWdOAeN1qm6qhpelR9LodFxXqyx8YnJqemZ2dzc/MLiUn55paqjRHGo8EhGqu4zDVKEUEGBEuqxAhb4Emp+92Tg1+5AaRGFZezF0AzYTSjagjM0Uit/7iFLPLhNxB29uNqmHsI9pnSzdFk+PTuie1u0X/SKtNsqj1oHmZXJtm3TfitfcGxnCPqXuBkpkAylVv7Ju454EkCIXDKtG64TYzNlCgWX0M95iYaY8S67gYahIQtAN9Nh7T7daEeKYgfo8P0zm7JA617gm0zAsKNHvYH4n9dIsH3QTEUYJwghNxHjtRNJMaKD9ei1UMBR9gxhXAlzJeUdphhHs3HO1HdHy/4l1W3b3bN3L3YKh8fZEDNkjayTTeKSfXJITkmJVAgnj+SFvJMP68F6tl6tt+/omJX9WSW/YH1+AcgdpQI=</latexit>

⌧ ⌘ Q2 (PYTH
IA 6) , kT (PYTH

IA 8) , ...

• BUT how can we access this information?

• Can we use that information to study jet energy loss?

<latexit sha1_base64="aMxDk3RTrFxHyHL4VsC3kB7Btpo=">AAAB7XicbZDNTsJAFIVv8Q/xD3XpppGY4Ia0hIhLEjcuMREkoQ2ZDlM6YdppZm5NSMNj6MqoO1/GF/BtHLALBc/qm3vOJPfcIBVco+N8WaWNza3tnfJuZW//4PCoenzS1zJTlPWoFFINAqKZ4AnrIUfBBqliJA4EewimNwv/4ZEpzWVyj7OU+TGZJDzklKAZeZ6KZN1Dko2al6NqzWk4S9nr4BZQg0LdUfXTG0uaxSxBKojWQ9dJ0c+JQk4Fm1e8TLOU0CmZsKHBhMRM+/ly57l9EUplY8Ts5ft3Niex1rM4MJmYYKRXvcXwP2+YYXjt5zxJM2QJNRHjhZmwUdqL6vaYK0ZRzAwQqrjZ0qYRUYSiOVDF1HdXy65Dv9lwrxqtu1at0y4OUYYzOIc6uNCGDtxCF3pAIYVneIN3S1pP1ov1+hMtWcWfU/gj6+MbEj2Osg==</latexit>

⇢(⌧2) <latexit sha1_base64="ezNlv296hT3/ruwSX4kDdTgImYQ=">AAAB7XicbZDLSsNAFIZPvNZ6q7p0EyxC3ZTEW10W3LisYC/QhDKZTpqhk0yYORFK6GPoStSdL+ML+DZOaxba+q++Of8/cP4TpIJrdJwva2V1bX1js7RV3t7Z3duvHBx2tMwUZW0qhVS9gGgmeMLayFGwXqoYiQPBusH4duZ3H5nSXCYPOEmZH5NRwkNOCZqR56lI1jwk2eDibFCpOnVnLnsZ3AKqUKg1qHx6Q0mzmCVIBdG67zop+jlRyKlg07KXaZYSOiYj1jeYkJhpP5/vPLVPQ6lsjJg9f//O5iTWehIHJhMTjPSiNxv+5/UzDG/8nCdphiyhJmK8MBM2SntW3R5yxSiKiQFCFTdb2jQiilA0Byqb+u5i2WXonNfd6/rV/WW12SgOUYJjOIEauNCAJtxBC9pAIYVneIN3S1pP1ov1+hNdsYo/R/BH1sc3FA6OtA==</latexit>

⇢(⌧3)

<latexit sha1_base64="LE2/4HY4eUKA8/i2klxD3tX8owo=">AAAB7XicbZDNSsNAFIVv6l+tf1WXboJFqJuSSLEuC25cVrA/0IQymU6aoZNMmLkRSuhj6ErUnS/jC/g2TmsW2npW39xzBu65QSq4Rsf5skobm1vbO+Xdyt7+weFR9fikp2WmKOtSKaQaBEQzwRPWRY6CDVLFSBwI1g+mtwu//8iU5jJ5wFnK/JhMEh5yStCMPE9Fsu4hyUbu5ahacxrOUvY6uAXUoFBnVP30xpJmMUuQCqL10HVS9HOikFPB5hUv0ywldEombGgwITHTfr7ceW5fhFLZGDF7+f6dzUms9SwOTCYmGOlVbzH8zxtmGN74OU/SDFlCTcR4YSZslPaiuj3milEUMwOEKm62tGlEFKFoDlQx9d3VsuvQu2q4143mfbPWbhWHKMMZnEMdXGhBG+6gA12gkMIzvMG7Ja0n68V6/YmWrOLPKfyR9fENEL6OsQ==</latexit>

⇢(⌧1)

➡ Jets experience the whole lifetime of the medium

➡ But jet quenching observables provide a time-integrated picture

➡ The medium generated in HICs experiences a fast evolution

➡ At the parton shower level, we have:

➡ We can use the first 
splitting to classify 
our jets:

<latexit sha1_base64="LE2/4HY4eUKA8/i2klxD3tX8owo=">AAAB7XicbZDNSsNAFIVv6l+tf1WXboJFqJuSSLEuC25cVrA/0IQymU6aoZNMmLkRSuhj6ErUnS/jC/g2TmsW2npW39xzBu65QSq4Rsf5skobm1vbO+Xdyt7+weFR9fikp2WmKOtSKaQaBEQzwRPWRY6CDVLFSBwI1g+mtwu//8iU5jJ5wFnK/JhMEh5yStCMPE9Fsu4hyUbu5ahacxrOUvY6uAXUoFBnVP30xpJmMUuQCqL10HVS9HOikFPB5hUv0ywldEombGgwITHTfr7ceW5fhFLZGDF7+f6dzUms9SwOTCYmGOlVbzH8zxtmGN74OU/SDFlCTcR4YSZslPaiuj3milEUMwOEKm62tGlEFKFoDlQx9d3VsuvQu2q4143mfbPWbhWHKMMZnEMdXGhBG+6gA12gkMIzvMG7Ja0n68V6/YmWrOLPKfyR9fENEL6OsQ==</latexit>

⇢(⌧1)

<latexit sha1_base64="FWfwqHX05Gy1eIt96ZH0hbrV2is="></latexit>

<latexit sha1_base64="FWfwqHX05Gy1eIt96ZH0hbrV2is="></latexit>

<latexit sha1_base64="LE2/4HY4eUKA8/i2klxD3tX8owo=">AAAB7XicbZDNSsNAFIVv6l+tf1WXboJFqJuSSLEuC25cVrA/0IQymU6aoZNMmLkRSuhj6ErUnS/jC/g2TmsW2npW39xzBu65QSq4Rsf5skobm1vbO+Xdyt7+weFR9fikp2WmKOtSKaQaBEQzwRPWRY6CDVLFSBwI1g+mtwu//8iU5jJ5wFnK/JhMEh5yStCMPE9Fsu4hyUbu5ahacxrOUvY6uAXUoFBnVP30xpJmMUuQCqL10HVS9HOikFPB5hUv0ywldEombGgwITHTfr7ceW5fhFLZGDF7+f6dzUms9SwOTCYmGOlVbzH8zxtmGN74OU/SDFlCTcR4YSZslPaiuj3milEUMwOEKm62tGlEFKFoDlQx9d3VsuvQu2q4143mfbPWbhWHKMMZnEMdXGhBG+6gA12gkMIzvMG7Ja0n68V6/YmWrOLPKfyR9fENEL6OsQ==</latexit>

⇢(⌧1)

<latexit sha1_base64="FWfwqHX05Gy1eIt96ZH0hbrV2is="></latexit>

<latexit sha1_base64="FWfwqHX05Gy1eIt96ZH0hbrV2is="></latexit>

<latexit sha1_base64="FWfwqHX05Gy1eIt96ZH0hbrV2is="></latexit>
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Jet clustering

• We want to extract information from the internal structure of jets

• So, how do we make a jet?
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• We want to extract information from the internal structure of jets

Sequential 
combination 
of particles 
ordered 
according to 
some user-
defined 
distance 
measure      

<latexit sha1_base64="7UiJD7XhOttvH0biAmIo/kULKpA=">AAAB/XicbZA7SwNBFIXvxleMr6ilzWAQrMKuBLWSgI1lBPOAZAmzk7vZSWYfzMyKYQn+BVvt7cTW32LrL3ESt9DEU31zz7nM5XiJ4Erb9qdVWFldW98obpa2tnd298r7By0Vp5Jhk8Uilh2PKhQ8wqbmWmAnkUhDT2DbG1/P/PY9SsXj6E5PEnRDOoy4zxnVZtQa9DM+mvbLFbtqz0WWwcmhArka/fJXbxCzNMRIM0GV6jp2ot2MSs2ZwGmplypMKBvTIXYNRjRE5Wbza6fkxI8l0QGS+ft3NqOhUpPQM5mQ6kAterPhv95Q0iTg7GHhZ+1fuhmPklRjxMyi8fxUEB2TWRVkwCUyLSYGKJPc3E5YQCVl2hRWMqU4ixUsQ+us6pxXa7e1Sv0qr6cIR3AMp+DABdThBhrQBAYjeIJneLEerVfrzXr/iRasfOcQ/sj6+AZgCZYv</latexit>

dij

<latexit sha1_base64="7UiJD7XhOttvH0biAmIo/kULKpA=">AAAB/XicbZA7SwNBFIXvxleMr6ilzWAQrMKuBLWSgI1lBPOAZAmzk7vZSWYfzMyKYQn+BVvt7cTW32LrL3ESt9DEU31zz7nM5XiJ4Erb9qdVWFldW98obpa2tnd298r7By0Vp5Jhk8Uilh2PKhQ8wqbmWmAnkUhDT2DbG1/P/PY9SsXj6E5PEnRDOoy4zxnVZtQa9DM+mvbLFbtqz0WWwcmhArka/fJXbxCzNMRIM0GV6jp2ot2MSs2ZwGmplypMKBvTIXYNRjRE5Wbza6fkxI8l0QGS+ft3NqOhUpPQM5mQ6kAterPhv95Q0iTg7GHhZ+1fuhmPklRjxMyi8fxUEB2TWRVkwCUyLSYGKJPc3E5YQCVl2hRWMqU4ixUsQ+us6pxXa7e1Sv0qr6cIR3AMp+DABdThBhrQBAYjeIJneLEerVfrzXr/iRasfOcQ/sj6+AZgCZYv</latexit>

dij

2 /

Jet clustering

• So, how do we make a jet?
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• We want to extract information from the internal structure of jets

Sequential 
combination 
of particles 
ordered 
according to 
some user-
defined 
distance 
measure      

<latexit sha1_base64="7UiJD7XhOttvH0biAmIo/kULKpA=">AAAB/XicbZA7SwNBFIXvxleMr6ilzWAQrMKuBLWSgI1lBPOAZAmzk7vZSWYfzMyKYQn+BVvt7cTW32LrL3ESt9DEU31zz7nM5XiJ4Erb9qdVWFldW98obpa2tnd298r7By0Vp5Jhk8Uilh2PKhQ8wqbmWmAnkUhDT2DbG1/P/PY9SsXj6E5PEnRDOoy4zxnVZtQa9DM+mvbLFbtqz0WWwcmhArka/fJXbxCzNMRIM0GV6jp2ot2MSs2ZwGmplypMKBvTIXYNRjRE5Wbza6fkxI8l0QGS+ft3NqOhUpPQM5mQ6kAterPhv95Q0iTg7GHhZ+1fuhmPklRjxMyi8fxUEB2TWRVkwCUyLSYGKJPc3E5YQCVl2hRWMqU4ixUsQ+us6pxXa7e1Sv0qr6cIR3AMp+DABdThBhrQBAYjeIJneLEerVfrzXr/iRasfOcQ/sj6+AZgCZYv</latexit>

dij

<latexit sha1_base64="7UiJD7XhOttvH0biAmIo/kULKpA=">AAAB/XicbZA7SwNBFIXvxleMr6ilzWAQrMKuBLWSgI1lBPOAZAmzk7vZSWYfzMyKYQn+BVvt7cTW32LrL3ESt9DEU31zz7nM5XiJ4Erb9qdVWFldW98obpa2tnd298r7By0Vp5Jhk8Uilh2PKhQ8wqbmWmAnkUhDT2DbG1/P/PY9SsXj6E5PEnRDOoy4zxnVZtQa9DM+mvbLFbtqz0WWwcmhArka/fJXbxCzNMRIM0GV6jp2ot2MSs2ZwGmplypMKBvTIXYNRjRE5Wbza6fkxI8l0QGS+ft3NqOhUpPQM5mQ6kAterPhv95Q0iTg7GHhZ+1fuhmPklRjxMyi8fxUEB2TWRVkwCUyLSYGKJPc3E5YQCVl2hRWMqU4ixUsQ+us6pxXa7e1Sv0qr6cIR3AMp+DABdThBhrQBAYjeIJneLEerVfrzXr/iRasfOcQ/sj6+AZgCZYv</latexit>

dij
<latexit sha1_base64="scLjORKYXep2ftvAfkhKkCTT8pU=">AAACBXicbZA7T8MwFIWd8irlVWBkiaiQmKoEVcCEKrEwFok+pDZUjnPTmDoP2TeIKsrMX2CFnQ2x8jtY+SW4JQO0nOnzPefKV8dNBFdoWZ9GaWl5ZXWtvF7Z2Nza3qnu7nVUnEoGbRaLWPZcqkDwCNrIUUAvkUBDV0DXHV9O/e49SMXj6AYnCTghHUXc54yiHt0OkAsPMi8fZvwuH1ZrVt2ayVwEu4AaKdQaVr8GXszSECJkgirVt60EnYxK5ExAXhmkChLKxnQEfY0RDUE52ezq3DzyY2liAObs/Tub0VCpSejqTEgxUPPedPivN5I0CTh7mPsZ/XMn41GSIkRML2rPT4WJsTmtxPS4BIZiooEyyfXtJguopAx1cRVdij1fwSJ0Tur2ab1x3ag1L4p6yuSAHJJjYpMz0iRXpEXahBFJnsgzeTEejVfjzXj/iZaMYmef/JHx8Q0FR5nl</latexit>

d̃ij

Cartoon courtesy of K. Zapp

2 /

Jet clustering

• So, how do we make a jet?
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• We want to extract information from the internal structure of jets

Sequential 
combination 
of particles 
ordered 
according to 
some user-
defined 
distance 
measure      

<latexit sha1_base64="7UiJD7XhOttvH0biAmIo/kULKpA=">AAAB/XicbZA7SwNBFIXvxleMr6ilzWAQrMKuBLWSgI1lBPOAZAmzk7vZSWYfzMyKYQn+BVvt7cTW32LrL3ESt9DEU31zz7nM5XiJ4Erb9qdVWFldW98obpa2tnd298r7By0Vp5Jhk8Uilh2PKhQ8wqbmWmAnkUhDT2DbG1/P/PY9SsXj6E5PEnRDOoy4zxnVZtQa9DM+mvbLFbtqz0WWwcmhArka/fJXbxCzNMRIM0GV6jp2ot2MSs2ZwGmplypMKBvTIXYNRjRE5Wbza6fkxI8l0QGS+ft3NqOhUpPQM5mQ6kAterPhv95Q0iTg7GHhZ+1fuhmPklRjxMyi8fxUEB2TWRVkwCUyLSYGKJPc3E5YQCVl2hRWMqU4ixUsQ+us6pxXa7e1Sv0qr6cIR3AMp+DABdThBhrQBAYjeIJneLEerVfrzXr/iRasfOcQ/sj6+AZgCZYv</latexit>

dij

<latexit sha1_base64="7UiJD7XhOttvH0biAmIo/kULKpA=">AAAB/XicbZA7SwNBFIXvxleMr6ilzWAQrMKuBLWSgI1lBPOAZAmzk7vZSWYfzMyKYQn+BVvt7cTW32LrL3ESt9DEU31zz7nM5XiJ4Erb9qdVWFldW98obpa2tnd298r7By0Vp5Jhk8Uilh2PKhQ8wqbmWmAnkUhDT2DbG1/P/PY9SsXj6E5PEnRDOoy4zxnVZtQa9DM+mvbLFbtqz0WWwcmhArka/fJXbxCzNMRIM0GV6jp2ot2MSs2ZwGmplypMKBvTIXYNRjRE5Wbza6fkxI8l0QGS+ft3NqOhUpPQM5mQ6kAterPhv95Q0iTg7GHhZ+1fuhmPklRjxMyi8fxUEB2TWRVkwCUyLSYGKJPc3E5YQCVl2hRWMqU4ixUsQ+us6pxXa7e1Sv0qr6cIR3AMp+DABdThBhrQBAYjeIJneLEerVfrzXr/iRasfOcQ/sj6+AZgCZYv</latexit>

dij
<latexit sha1_base64="scLjORKYXep2ftvAfkhKkCTT8pU=">AAACBXicbZA7T8MwFIWd8irlVWBkiaiQmKoEVcCEKrEwFok+pDZUjnPTmDoP2TeIKsrMX2CFnQ2x8jtY+SW4JQO0nOnzPefKV8dNBFdoWZ9GaWl5ZXWtvF7Z2Nza3qnu7nVUnEoGbRaLWPZcqkDwCNrIUUAvkUBDV0DXHV9O/e49SMXj6AYnCTghHUXc54yiHt0OkAsPMi8fZvwuH1ZrVt2ayVwEu4AaKdQaVr8GXszSECJkgirVt60EnYxK5ExAXhmkChLKxnQEfY0RDUE52ezq3DzyY2liAObs/Tub0VCpSejqTEgxUPPedPivN5I0CTh7mPsZ/XMn41GSIkRML2rPT4WJsTmtxPS4BIZiooEyyfXtJguopAx1cRVdij1fwSJ0Tur2ab1x3ag1L4p6yuSAHJJjYpMz0iRXpEXahBFJnsgzeTEejVfjzXj/iZaMYmef/JHx8Q0FR5nl</latexit>

d̃ij

• We use the generalized       algorithm
<latexit sha1_base64="xMqkRW9oV+HStE9eBunmEQSTVsY=">AAAB+nicbZA7T8MwFIVvyquUV4GRxaJCYqoShIAJVWJhLII+pDaqHNdJrDoP2TeIKvQnsMLOhlj5M6z8EtySAVrO9Pmec+Wr46VSaLTtT6u0tLyyulZer2xsbm3vVHf32jrJFOMtlshEdT2quRQxb6FAybup4jTyJO94o6up37nnSoskvsNxyt2IBrHwBaNoRrejAQ6qNbtuz0QWwSmgBoWag+pXf5iwLOIxMkm17jl2im5OFQom+aTSzzRPKRvRgPcMxjTi2s1np07IkZ8ogiEns/fvbE4jrceRZzIRxVDPe9Phv16gaBoK9jD3M/oXbi7iNEMeM7NoPD+TBBMy7YEMheIM5dgAZUqY2wkLqaIMTVsVU4ozX8EitE/qzln99Oa01rgs6inDARzCMThwDg24hia0gEEAT/AML9aj9Wq9We8/0ZJV7OzDH1kf39nGlME=</latexit>

kt

Cartoon courtesy of K. Zapp

2 /

Jet clustering

<latexit sha1_base64="IUzbRW6Ri2dB8n8m4M0TwxNAkA4="></latexit>

p = 0 �! C/A

p = �1 �! Anti-kt

p = 1 �! kt

p = 0.5 �! ⌧

<latexit sha1_base64="JYRbVWySasECpC/uzaY5P/GU6qU="></latexit>

dij = min(p2pt,i, p
2p
t,j)

�R2
ij

R2
diB = p2pt,i                                                       ,  with 

<latexit sha1_base64="MLjTUDr2zY/ESwjE5N2oGjL8k90="></latexit>

�R2
ij = (yi � yj)

2 + (�i � �j)
2

• So, how do we make a jet?
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• We want to extract information from the internal structure of jets

Sequential 
combination 
of particles 
ordered 
according to 
some user-
defined 
distance 
measure      

<latexit sha1_base64="7UiJD7XhOttvH0biAmIo/kULKpA=">AAAB/XicbZA7SwNBFIXvxleMr6ilzWAQrMKuBLWSgI1lBPOAZAmzk7vZSWYfzMyKYQn+BVvt7cTW32LrL3ESt9DEU31zz7nM5XiJ4Erb9qdVWFldW98obpa2tnd298r7By0Vp5Jhk8Uilh2PKhQ8wqbmWmAnkUhDT2DbG1/P/PY9SsXj6E5PEnRDOoy4zxnVZtQa9DM+mvbLFbtqz0WWwcmhArka/fJXbxCzNMRIM0GV6jp2ot2MSs2ZwGmplypMKBvTIXYNRjRE5Wbza6fkxI8l0QGS+ft3NqOhUpPQM5mQ6kAterPhv95Q0iTg7GHhZ+1fuhmPklRjxMyi8fxUEB2TWRVkwCUyLSYGKJPc3E5YQCVl2hRWMqU4ixUsQ+us6pxXa7e1Sv0qr6cIR3AMp+DABdThBhrQBAYjeIJneLEerVfrzXr/iRasfOcQ/sj6+AZgCZYv</latexit>

dij

<latexit sha1_base64="7UiJD7XhOttvH0biAmIo/kULKpA=">AAAB/XicbZA7SwNBFIXvxleMr6ilzWAQrMKuBLWSgI1lBPOAZAmzk7vZSWYfzMyKYQn+BVvt7cTW32LrL3ESt9DEU31zz7nM5XiJ4Erb9qdVWFldW98obpa2tnd298r7By0Vp5Jhk8Uilh2PKhQ8wqbmWmAnkUhDT2DbG1/P/PY9SsXj6E5PEnRDOoy4zxnVZtQa9DM+mvbLFbtqz0WWwcmhArka/fJXbxCzNMRIM0GV6jp2ot2MSs2ZwGmplypMKBvTIXYNRjRE5Wbza6fkxI8l0QGS+ft3NqOhUpPQM5mQ6kAterPhv95Q0iTg7GHhZ+1fuhmPklRjxMyi8fxUEB2TWRVkwCUyLSYGKJPc3E5YQCVl2hRWMqU4ixUsQ+us6pxXa7e1Sv0qr6cIR3AMp+DABdThBhrQBAYjeIJneLEerVfrzXr/iRasfOcQ/sj6+AZgCZYv</latexit>

dij
<latexit sha1_base64="scLjORKYXep2ftvAfkhKkCTT8pU=">AAACBXicbZA7T8MwFIWd8irlVWBkiaiQmKoEVcCEKrEwFok+pDZUjnPTmDoP2TeIKsrMX2CFnQ2x8jtY+SW4JQO0nOnzPefKV8dNBFdoWZ9GaWl5ZXWtvF7Z2Nza3qnu7nVUnEoGbRaLWPZcqkDwCNrIUUAvkUBDV0DXHV9O/e49SMXj6AYnCTghHUXc54yiHt0OkAsPMi8fZvwuH1ZrVt2ayVwEu4AaKdQaVr8GXszSECJkgirVt60EnYxK5ExAXhmkChLKxnQEfY0RDUE52ezq3DzyY2liAObs/Tub0VCpSejqTEgxUPPedPivN5I0CTh7mPsZ/XMn41GSIkRML2rPT4WJsTmtxPS4BIZiooEyyfXtJguopAx1cRVdij1fwSJ0Tur2ab1x3ag1L4p6yuSAHJJjYpMz0iRXpEXahBFJnsgzeTEejVfjzXj/iZaMYmef/JHx8Q0FR5nl</latexit>

d̃ij

• We use the generalized       algorithm
<latexit sha1_base64="xMqkRW9oV+HStE9eBunmEQSTVsY=">AAAB+nicbZA7T8MwFIVvyquUV4GRxaJCYqoShIAJVWJhLII+pDaqHNdJrDoP2TeIKvQnsMLOhlj5M6z8EtySAVrO9Pmec+Wr46VSaLTtT6u0tLyyulZer2xsbm3vVHf32jrJFOMtlshEdT2quRQxb6FAybup4jTyJO94o6up37nnSoskvsNxyt2IBrHwBaNoRrejAQ6qNbtuz0QWwSmgBoWag+pXf5iwLOIxMkm17jl2im5OFQom+aTSzzRPKRvRgPcMxjTi2s1np07IkZ8ogiEns/fvbE4jrceRZzIRxVDPe9Phv16gaBoK9jD3M/oXbi7iNEMeM7NoPD+TBBMy7YEMheIM5dgAZUqY2wkLqaIMTVsVU4ozX8EitE/qzln99Oa01rgs6inDARzCMThwDg24hia0gEEAT/AML9aj9Wq9We8/0ZJV7OzDH1kf39nGlME=</latexit>

kt
<latexit sha1_base64="JYRbVWySasECpC/uzaY5P/GU6qU="></latexit>

dij = min(p2pt,i, p
2p
t,j)

�R2
ij

R2
diB = p2pt,i                                                       ,  with 

<latexit sha1_base64="MLjTUDr2zY/ESwjE5N2oGjL8k90="></latexit>

�R2
ij = (yi � yj)

2 + (�i � �j)
2

Cartoon courtesy of K. Zapp

2 /

Jet clustering

<latexit sha1_base64="IUzbRW6Ri2dB8n8m4M0TwxNAkA4="></latexit>

p = 0 �! C/A

p = �1 �! Anti-kt

p = 1 �! kt

p = 0.5 �! ⌧

• We propose using               . With this setup:
<latexit sha1_base64="zC7vKXsYyA1ZR6Oy9kQaOfxbbh0=">AAAB/HicbZA7T8MwFIVvyquUV4GRxaJCYooSVB4LqBILY5FIW6mNKsd1GqtOYtkOoorKX2CFnQ2x8l9Y+SW4JQO0nOnzPefKVycQnCntOJ9WaWl5ZXWtvF7Z2Nza3qnu7rVUmklCPZLyVHYCrChnCfU005x2hKQ4DjhtB6Prqd++p1KxNLnTY0H9GA8TFjKCtRl54tKxT/vVmmM7M6FFcAuoQaFmv/rVG6Qki2miCcdKdV1HaD/HUjPC6aTSyxQVmIzwkHYNJjimys9nx07QUZhKpCOKZu/f2RzHSo3jwGRirCM1702H/3pDiUXEyMPczzq88HOWiEzThJhF44UZRzpF0ybQgElKNB8bwEQyczsiEZaYaNNXxZTizlewCK0T2z2z67f1WuOqqKcMB3AIx+DCOTTgBprgAQEGT/AML9aj9Wq9We8/0ZJV7OzDH1kf3yi/lNc=</latexit>

p = 0.5
<latexit sha1_base64="V9b9ayLGwkjS6wca4CsPPV+G2fU="></latexit>

dij ⇠ pT,i✓
2 ⇠ 1

⌧form
, with

<latexit sha1_base64="WrcFnL3z6lAbIMPIwl1OKDAhthY="></latexit>

⌧form ⇡ E

Q2
⇡ 1

2Ez(1� z)(1� cos✓12)

(High energy limit)

<latexit sha1_base64="FWfwqHX05Gy1eIt96ZH0hbrV2is="></latexit>

<latexit sha1_base64="dYafleQ2876wx0cpDaKE+NppU0s=">AAAB7HicbVBNT8JAEJ3iF+IX6tFLIzHxRFpC1CPRi0dMBElKQ7bLFjZsd5vdqQlp+Bd6MurNX+Mf8N+4YA8KvtObeW8y8yZKBTfoeV9OaW19Y3OrvF3Z2d3bP6geHnWNyjRlHaqE0r2IGCa4ZB3kKFgv1YwkkWAP0eRmrj88Mm24kvc4TVmYkJHkMacEbSvo45ghGeR+Yzao1ry6t4C7SvyC1KBAe1D97A8VzRImkQpiTOB7KYY50cipYLNKPzMsJXRCRiywVJKEmTBfnDxzz2KlXbvcXdS/vTlJjJkmkfUkBMdmWZs3/9OCDOOrMOcyzZBJai1WizPhonLnyd0h14yimFpCqOb2SpeOiSYU7X8qNr6/HHaVdBt1/6LevGvWWtfFI8pwAqdwDj5cQgtuoQ0doKDgGd7g3ZHOk/PivP5YS04xcwx/4Hx8A+v7jrI=</latexit>

✓12
<latexit sha1_base64="Ldsgwr32xMJ/nkpHFVP+By8+wfw=">AAAB53icbZDLSgMxFIbP1Futt6pLN8Ei1IVlphR1WRDBZQV7gXYomfRMG5u5kGSEOvQZdCXqzvfxBXwb0zoLbf1XX87/B85/vFhwpW37y8qtrK6tb+Q3C1vbO7t7xf2DlooSybDJIhHJjkcVCh5iU3MtsBNLpIEnsO2Nr2Z++wGl4lF4pycxugEdhtznjGozal2XnbPH036xZFfsucgyOBmUIFOjX/zsDSKWBBhqJqhSXceOtZtSqTkTOC30EoUxZWM6xK7BkAao3HS+7ZSc+JEkeoRk/v6dTWmg1CTwTCageqQWvdnwP6+baP/STXkYJxpDZiLG8xNBdERmpcmAS2RaTAxQJrnZkrARlZRpc5qCqe8sll2GVrXinFdqt7VSvZYdIg9HcAxlcOAC6nADDWgCg3t4hjd4t7j1ZL1Yrz/RnJX9OYQ/sj6+AQT8i7Q=</latexit>

E(1� z)

<latexit sha1_base64="DvQiYY0fhLasSzahT0BN24c42dw=">AAAB43icbZDNSgMxFIXv1L9a/6ou3QSL4KrMSFGXBRFcVrE/0A4lk95pQzOZIckIdegT6ErUnW/kC/g2pnUW2npWX+45gXtukAiujet+OYWV1bX1jeJmaWt7Z3evvH/Q0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4aua3H1BpHst7M0nQj+hQ8pAzauzo7vqxX664VXcusgxeDhXI1eiXP3uDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtShphNrP5ptOyUkYK2JGSObv39mMRlpPosBmImpGetGbDf/zuqkJL/2MyyQ1KJmNWC9MBTExmRUmA66QGTGxQJnidkvCRlRRZuxZSra+t1h2GVpnVe+8WrutVeq1/BBFOIJjOAUPLqAON9CAJjAI4Rne4N1B58l5cV5/ogUn/3MIf+R8fANpFYrd</latexit>

Ez

<latexit sha1_base64="HHkLqQC+Hb4WljIGzplPWIudfmk=">AAAB4nicbZDLSgNBEEVrfMb4irp00xgEV2FGgroMiOAyAfOAZAg9nUrSpOdBd40QhvyArkTd+Un+gH9jJ85CE+/qdN3bULeCRElDrvvlrK1vbG5tF3aKu3v7B4elo+OWiVMtsCliFetOwA0qGWGTJCnsJBp5GChsB5Pbud9+RG1kHD3QNEE/5KNIDqXgZEeNu36p7FbchdgqeDmUIVe9X/rsDWKRhhiRUNyYrucm5GdckxQKZ8VeajDhYsJH2LUY8RCNny0WnbHzYawZjZEt3r+zGQ+NmYaBzYScxmbZmw//87opDW/8TEZJShgJG7HeMFWMYjbvywZSoyA1tcCFlnZLJsZcc0H2KkVb31suuwqty4p3Vak2quVaNT9EAU7hDC7Ag2uowT3UoQkCEJ7hDd6dgfPkvDivP9E1J/9zAn/kfHwDjdeKWQ==</latexit>

E

• So, how do we make a jet?
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• We want to extract information from the internal structure of jets

Sequential 
combination 
of particles 
ordered 
according to 
some user-
defined 
distance 
measure      

<latexit sha1_base64="7UiJD7XhOttvH0biAmIo/kULKpA=">AAAB/XicbZA7SwNBFIXvxleMr6ilzWAQrMKuBLWSgI1lBPOAZAmzk7vZSWYfzMyKYQn+BVvt7cTW32LrL3ESt9DEU31zz7nM5XiJ4Erb9qdVWFldW98obpa2tnd298r7By0Vp5Jhk8Uilh2PKhQ8wqbmWmAnkUhDT2DbG1/P/PY9SsXj6E5PEnRDOoy4zxnVZtQa9DM+mvbLFbtqz0WWwcmhArka/fJXbxCzNMRIM0GV6jp2ot2MSs2ZwGmplypMKBvTIXYNRjRE5Wbza6fkxI8l0QGS+ft3NqOhUpPQM5mQ6kAterPhv95Q0iTg7GHhZ+1fuhmPklRjxMyi8fxUEB2TWRVkwCUyLSYGKJPc3E5YQCVl2hRWMqU4ixUsQ+us6pxXa7e1Sv0qr6cIR3AMp+DABdThBhrQBAYjeIJneLEerVfrzXr/iRasfOcQ/sj6+AZgCZYv</latexit>

dij

<latexit sha1_base64="7UiJD7XhOttvH0biAmIo/kULKpA=">AAAB/XicbZA7SwNBFIXvxleMr6ilzWAQrMKuBLWSgI1lBPOAZAmzk7vZSWYfzMyKYQn+BVvt7cTW32LrL3ESt9DEU31zz7nM5XiJ4Erb9qdVWFldW98obpa2tnd298r7By0Vp5Jhk8Uilh2PKhQ8wqbmWmAnkUhDT2DbG1/P/PY9SsXj6E5PEnRDOoy4zxnVZtQa9DM+mvbLFbtqz0WWwcmhArka/fJXbxCzNMRIM0GV6jp2ot2MSs2ZwGmplypMKBvTIXYNRjRE5Wbza6fkxI8l0QGS+ft3NqOhUpPQM5mQ6kAterPhv95Q0iTg7GHhZ+1fuhmPklRjxMyi8fxUEB2TWRVkwCUyLSYGKJPc3E5YQCVl2hRWMqU4ixUsQ+us6pxXa7e1Sv0qr6cIR3AMp+DABdThBhrQBAYjeIJneLEerVfrzXr/iRasfOcQ/sj6+AZgCZYv</latexit>

dij
<latexit sha1_base64="scLjORKYXep2ftvAfkhKkCTT8pU=">AAACBXicbZA7T8MwFIWd8irlVWBkiaiQmKoEVcCEKrEwFok+pDZUjnPTmDoP2TeIKsrMX2CFnQ2x8jtY+SW4JQO0nOnzPefKV8dNBFdoWZ9GaWl5ZXWtvF7Z2Nza3qnu7nVUnEoGbRaLWPZcqkDwCNrIUUAvkUBDV0DXHV9O/e49SMXj6AYnCTghHUXc54yiHt0OkAsPMi8fZvwuH1ZrVt2ayVwEu4AaKdQaVr8GXszSECJkgirVt60EnYxK5ExAXhmkChLKxnQEfY0RDUE52ezq3DzyY2liAObs/Tub0VCpSejqTEgxUPPedPivN5I0CTh7mPsZ/XMn41GSIkRML2rPT4WJsTmtxPS4BIZiooEyyfXtJguopAx1cRVdij1fwSJ0Tur2ab1x3ag1L4p6yuSAHJJjYpMz0iRXpEXahBFJnsgzeTEejVfjzXj/iZaMYmef/JHx8Q0FR5nl</latexit>

d̃ij

• We use the generalized       algorithm
<latexit sha1_base64="xMqkRW9oV+HStE9eBunmEQSTVsY=">AAAB+nicbZA7T8MwFIVvyquUV4GRxaJCYqoShIAJVWJhLII+pDaqHNdJrDoP2TeIKvQnsMLOhlj5M6z8EtySAVrO9Pmec+Wr46VSaLTtT6u0tLyyulZer2xsbm3vVHf32jrJFOMtlshEdT2quRQxb6FAybup4jTyJO94o6up37nnSoskvsNxyt2IBrHwBaNoRrejAQ6qNbtuz0QWwSmgBoWag+pXf5iwLOIxMkm17jl2im5OFQom+aTSzzRPKRvRgPcMxjTi2s1np07IkZ8ogiEns/fvbE4jrceRZzIRxVDPe9Phv16gaBoK9jD3M/oXbi7iNEMeM7NoPD+TBBMy7YEMheIM5dgAZUqY2wkLqaIMTVsVU4ozX8EitE/qzln99Oa01rgs6inDARzCMThwDg24hia0gEEAT/AML9aj9Wq9We8/0ZJV7OzDH1kf39nGlME=</latexit>

kt
<latexit sha1_base64="JYRbVWySasECpC/uzaY5P/GU6qU="></latexit>

dij = min(p2pt,i, p
2p
t,j)

�R2
ij

R2
diB = p2pt,i                                                       ,  with 

<latexit sha1_base64="MLjTUDr2zY/ESwjE5N2oGjL8k90="></latexit>

�R2
ij = (yi � yj)

2 + (�i � �j)
2

Cartoon courtesy of K. Zapp

2 /

Jet clustering

<latexit sha1_base64="IUzbRW6Ri2dB8n8m4M0TwxNAkA4="></latexit>

p = 0 �! C/A

p = �1 �! Anti-kt

p = 1 �! kt

p = 0.5 �! ⌧

• We propose using               . With this setup:
<latexit sha1_base64="zC7vKXsYyA1ZR6Oy9kQaOfxbbh0=">AAAB/HicbZA7T8MwFIVvyquUV4GRxaJCYooSVB4LqBILY5FIW6mNKsd1GqtOYtkOoorKX2CFnQ2x8l9Y+SW4JQO0nOnzPefKVycQnCntOJ9WaWl5ZXWtvF7Z2Nza3qnu7rVUmklCPZLyVHYCrChnCfU005x2hKQ4DjhtB6Prqd++p1KxNLnTY0H9GA8TFjKCtRl54tKxT/vVmmM7M6FFcAuoQaFmv/rVG6Qki2miCcdKdV1HaD/HUjPC6aTSyxQVmIzwkHYNJjimys9nx07QUZhKpCOKZu/f2RzHSo3jwGRirCM1702H/3pDiUXEyMPczzq88HOWiEzThJhF44UZRzpF0ybQgElKNB8bwEQyczsiEZaYaNNXxZTizlewCK0T2z2z67f1WuOqqKcMB3AIx+DCOTTgBprgAQEGT/AML9aj9Wq9We8/0ZJV7OzDH1kf3yi/lNc=</latexit>

p = 0.5
<latexit sha1_base64="V9b9ayLGwkjS6wca4CsPPV+G2fU="></latexit>

dij ⇠ pT,i✓
2 ⇠ 1

⌧form
, with

<latexit sha1_base64="WrcFnL3z6lAbIMPIwl1OKDAhthY="></latexit>

⌧form ⇡ E

Q2
⇡ 1

2Ez(1� z)(1� cos✓12)

Sequential 
emission of 

particles 
controlled by 

QCD evolution 
over virtuality 
or momentum 

scales

•  We can use the clustering history of the jet to reconstruct the parton shower splitting by splitting

• So, how do we make a jet? Can we relate them to parton showers?

(High energy limit)

<latexit sha1_base64="FWfwqHX05Gy1eIt96ZH0hbrV2is="></latexit>

<latexit sha1_base64="dYafleQ2876wx0cpDaKE+NppU0s=">AAAB7HicbVBNT8JAEJ3iF+IX6tFLIzHxRFpC1CPRi0dMBElKQ7bLFjZsd5vdqQlp+Bd6MurNX+Mf8N+4YA8KvtObeW8y8yZKBTfoeV9OaW19Y3OrvF3Z2d3bP6geHnWNyjRlHaqE0r2IGCa4ZB3kKFgv1YwkkWAP0eRmrj88Mm24kvc4TVmYkJHkMacEbSvo45ghGeR+Yzao1ry6t4C7SvyC1KBAe1D97A8VzRImkQpiTOB7KYY50cipYLNKPzMsJXRCRiywVJKEmTBfnDxzz2KlXbvcXdS/vTlJjJkmkfUkBMdmWZs3/9OCDOOrMOcyzZBJai1WizPhonLnyd0h14yimFpCqOb2SpeOiSYU7X8qNr6/HHaVdBt1/6LevGvWWtfFI8pwAqdwDj5cQgtuoQ0doKDgGd7g3ZHOk/PivP5YS04xcwx/4Hx8A+v7jrI=</latexit>

✓12
<latexit sha1_base64="Ldsgwr32xMJ/nkpHFVP+By8+wfw=">AAAB53icbZDLSgMxFIbP1Futt6pLN8Ei1IVlphR1WRDBZQV7gXYomfRMG5u5kGSEOvQZdCXqzvfxBXwb0zoLbf1XX87/B85/vFhwpW37y8qtrK6tb+Q3C1vbO7t7xf2DlooSybDJIhHJjkcVCh5iU3MtsBNLpIEnsO2Nr2Z++wGl4lF4pycxugEdhtznjGozal2XnbPH036xZFfsucgyOBmUIFOjX/zsDSKWBBhqJqhSXceOtZtSqTkTOC30EoUxZWM6xK7BkAao3HS+7ZSc+JEkeoRk/v6dTWmg1CTwTCageqQWvdnwP6+baP/STXkYJxpDZiLG8xNBdERmpcmAS2RaTAxQJrnZkrARlZRpc5qCqe8sll2GVrXinFdqt7VSvZYdIg9HcAxlcOAC6nADDWgCg3t4hjd4t7j1ZL1Yrz/RnJX9OYQ/sj6+AQT8i7Q=</latexit>

E(1� z)

<latexit sha1_base64="DvQiYY0fhLasSzahT0BN24c42dw=">AAAB43icbZDNSgMxFIXv1L9a/6ou3QSL4KrMSFGXBRFcVrE/0A4lk95pQzOZIckIdegT6ErUnW/kC/g2pnUW2npWX+45gXtukAiujet+OYWV1bX1jeJmaWt7Z3evvH/Q0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4aua3H1BpHst7M0nQj+hQ8pAzauzo7vqxX664VXcusgxeDhXI1eiXP3uDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtShphNrP5ptOyUkYK2JGSObv39mMRlpPosBmImpGetGbDf/zuqkJL/2MyyQ1KJmNWC9MBTExmRUmA66QGTGxQJnidkvCRlRRZuxZSra+t1h2GVpnVe+8WrutVeq1/BBFOIJjOAUPLqAON9CAJjAI4Rne4N1B58l5cV5/ogUn/3MIf+R8fANpFYrd</latexit>

Ez

<latexit sha1_base64="HHkLqQC+Hb4WljIGzplPWIudfmk=">AAAB4nicbZDLSgNBEEVrfMb4irp00xgEV2FGgroMiOAyAfOAZAg9nUrSpOdBd40QhvyArkTd+Un+gH9jJ85CE+/qdN3bULeCRElDrvvlrK1vbG5tF3aKu3v7B4elo+OWiVMtsCliFetOwA0qGWGTJCnsJBp5GChsB5Pbud9+RG1kHD3QNEE/5KNIDqXgZEeNu36p7FbchdgqeDmUIVe9X/rsDWKRhhiRUNyYrucm5GdckxQKZ8VeajDhYsJH2LUY8RCNny0WnbHzYawZjZEt3r+zGQ+NmYaBzYScxmbZmw//87opDW/8TEZJShgJG7HeMFWMYjbvywZSoyA1tcCFlnZLJsZcc0H2KkVb31suuwqty4p3Vak2quVaNT9EAU7hDC7Ag2uowT3UoQkCEJ7hDd6dgfPkvDivP9E1J/9zAn/kfHwDjdeKWQ==</latexit>

E

• So, how do we make a jet?



/ 8 1April 14th 2023IGFAE/LIP Workshop, Lisbon 3 /

Jet unclustering with the    -algorithm<latexit sha1_base64="mN2P6hCNjsOa82UHtP1gqiZ6trY=">AAAB5XicbZDLSsNAFIZP6q3WW9Wlm8EiuCqJFHVZdOOygr1AG8pketIMnVyYORFK6SPoStSdL+QL+DYmNQtt/VffnP8fOP/xEiUN2faXVVpb39jcKm9Xdnb39g+qh0cdE6daYFvEKtY9jxtUMsI2SVLYSzTy0FPY9Sa3ud99RG1kHD3QNEE35ONI+lJwykcD4umwWrPr9kJsFZwCalCoNax+DkaxSEOMSChuTN+xE3JnXJMUCueVQWow4WLCx9jPMOIhGne22HXOzvxYMwqQLd6/szMeGjMNvSwTcgrMspcP//P6KfnX7kxGSUoYiSySeX6qGMUsr8xGUqMgNc2ACy2zLZkIuOaCssNUsvrOctlV6FzUnct6475Ra94UhyjDCZzCOThwBU24gxa0QUAAz/AG79bYerJerNefaMkq/hzDH1kf3xH1i+Y=</latexit>⌧

• We use the    -algorithm to extract             sequence from jet reclustering history:<latexit sha1_base64="Bsxn4L2g3GprD6/hXuPlNe5Vdt8=">AAAB9XicbVC7TsNAEDyHVwivEEoaiwiJKrJRBJQRNJRBIg8ptqzzZZ2ccn7obg2JLH8KVAjo+BF+gL/hElxAwlSzO7Pa3fETwRVa1pdRWlvf2Nwqb1d2dvf2D6qHta6KU8mgw2IRy75PFQgeQQc5CugnEmjoC+j5k5u53nsAqXgc3eMsATeko4gHnFHULa9ac5CmXuYgTDELYhnmuVetWw1rAXOV2AWpkwJtr/rpDGOWhhAhE1SpgW0l6GZUImcC8oqTKkgom9ARDDSNaAjKzRa35+apXmriGMxF/dub0VCpWehrT0hxrJa1efM/bZBicOVmPEpShIhpi9aCVJgYm/MIzCGXwFDMNKFMcn2lycZUUoY6qIp+315+dpV0zxv2RaN516y3rosgyuSYnJAzYpNL0iK3pE06hJEpeSZv5N14NJ6MF+P1x1oyipkj8gfGxzf2wZLH</latexit>⌧form
<latexit sha1_base64="mN2P6hCNjsOa82UHtP1gqiZ6trY=">AAAB5XicbZDLSsNAFIZP6q3WW9Wlm8EiuCqJFHVZdOOygr1AG8pketIMnVyYORFK6SPoStSdL+QL+DYmNQtt/VffnP8fOP/xEiUN2faXVVpb39jcKm9Xdnb39g+qh0cdE6daYFvEKtY9jxtUMsI2SVLYSzTy0FPY9Sa3ud99RG1kHD3QNEE35ONI+lJwykcD4umwWrPr9kJsFZwCalCoNax+DkaxSEOMSChuTN+xE3JnXJMUCueVQWow4WLCx9jPMOIhGne22HXOzvxYMwqQLd6/szMeGjMNvSwTcgrMspcP//P6KfnX7kxGSUoYiSySeX6qGMUsr8xGUqMgNc2ACy2zLZkIuOaCssNUsvrOctlV6FzUnct6475Ra94UhyjDCZzCOThwBU24gxa0QUAAz/AG79bYerJerNefaMkq/hzDH1kf3xH1i+Y=</latexit>⌧

<latexit sha1_base64="PY4GEBb9EN4RgZCZ3BColn4xslQ="></latexit>

⌧form ⇡ 1

2Ez(1� z)(1� cos✓12)
Jet algorithms

7

Classic summary in Salam, ‘09

Sequential recombination according to a distance measure

Final state                                         Initial state

Identify jets applying anti-kt algorithm (p=-1) Re-cluster jets with    -algorithm (p=0.5)
<latexit sha1_base64="mN2P6hCNjsOa82UHtP1gqiZ6trY=">AAAB5XicbZDLSsNAFIZP6q3WW9Wlm8EiuCqJFHVZdOOygr1AG8pketIMnVyYORFK6SPoStSdL+QL+DYmNQtt/VffnP8fOP/xEiUN2faXVVpb39jcKm9Xdnb39g+qh0cdE6daYFvEKtY9jxtUMsI2SVLYSzTy0FPY9Sa3ud99RG1kHD3QNEE35ONI+lJwykcD4umwWrPr9kJsFZwCalCoNax+DkaxSEOMSChuTN+xE3JnXJMUCueVQWow4WLCx9jPMOIhGne22HXOzvxYMwqQLd6/szMeGjMNvSwTcgrMspcP//P6KfnX7kxGSUoYiSySeX6qGMUsr8xGUqMgNc2ACy2zLZkIuOaCssNUsvrOctlV6FzUnct6475Ra94UhyjDCZzCOThwBU24gxa0QUAAz/AG79bYerJerNefaMkq/hzDH1kf3xH1i+Y=</latexit>⌧

L. Apolinário, A.Cordeiro, K. Zapp, Eur. Phys. J. C 81 (2021) 6, 561
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Jet unclustering with the    -algorithm<latexit sha1_base64="mN2P6hCNjsOa82UHtP1gqiZ6trY=">AAAB5XicbZDLSsNAFIZP6q3WW9Wlm8EiuCqJFHVZdOOygr1AG8pketIMnVyYORFK6SPoStSdL+QL+DYmNQtt/VffnP8fOP/xEiUN2faXVVpb39jcKm9Xdnb39g+qh0cdE6daYFvEKtY9jxtUMsI2SVLYSzTy0FPY9Sa3ud99RG1kHD3QNEE35ONI+lJwykcD4umwWrPr9kJsFZwCalCoNax+DkaxSEOMSChuTN+xE3JnXJMUCueVQWow4WLCx9jPMOIhGne22HXOzvxYMwqQLd6/szMeGjMNvSwTcgrMspcP//P6KfnX7kxGSUoYiSySeX6qGMUsr8xGUqMgNc2ACy2zLZkIuOaCssNUsvrOctlV6FzUnct6475Ra94UhyjDCZzCOThwBU24gxa0QUAAz/AG79bYerJerNefaMkq/hzDH1kf3xH1i+Y=</latexit>⌧

• We use the    -algorithm to extract             sequence from jet reclustering history:<latexit sha1_base64="Bsxn4L2g3GprD6/hXuPlNe5Vdt8=">AAAB9XicbVC7TsNAEDyHVwivEEoaiwiJKrJRBJQRNJRBIg8ptqzzZZ2ccn7obg2JLH8KVAjo+BF+gL/hElxAwlSzO7Pa3fETwRVa1pdRWlvf2Nwqb1d2dvf2D6qHta6KU8mgw2IRy75PFQgeQQc5CugnEmjoC+j5k5u53nsAqXgc3eMsATeko4gHnFHULa9ac5CmXuYgTDELYhnmuVetWw1rAXOV2AWpkwJtr/rpDGOWhhAhE1SpgW0l6GZUImcC8oqTKkgom9ARDDSNaAjKzRa35+apXmriGMxF/dub0VCpWehrT0hxrJa1efM/bZBicOVmPEpShIhpi9aCVJgYm/MIzCGXwFDMNKFMcn2lycZUUoY6qIp+315+dpV0zxv2RaN516y3rosgyuSYnJAzYpNL0iK3pE06hJEpeSZv5N14NJ6MF+P1x1oyipkj8gfGxzf2wZLH</latexit>⌧form
<latexit sha1_base64="mN2P6hCNjsOa82UHtP1gqiZ6trY=">AAAB5XicbZDLSsNAFIZP6q3WW9Wlm8EiuCqJFHVZdOOygr1AG8pketIMnVyYORFK6SPoStSdL+QL+DYmNQtt/VffnP8fOP/xEiUN2faXVVpb39jcKm9Xdnb39g+qh0cdE6daYFvEKtY9jxtUMsI2SVLYSzTy0FPY9Sa3ud99RG1kHD3QNEE35ONI+lJwykcD4umwWrPr9kJsFZwCalCoNax+DkaxSEOMSChuTN+xE3JnXJMUCueVQWow4WLCx9jPMOIhGne22HXOzvxYMwqQLd6/szMeGjMNvSwTcgrMspcP//P6KfnX7kxGSUoYiSySeX6qGMUsr8xGUqMgNc2ACy2zLZkIuOaCssNUsvrOctlV6FzUnct6475Ra94UhyjDCZzCOThwBU24gxa0QUAAz/AG79bYerJerNefaMkq/hzDH1kf3xH1i+Y=</latexit>⌧

<latexit sha1_base64="PY4GEBb9EN4RgZCZ3BColn4xslQ="></latexit>

⌧form ⇡ 1

2Ez(1� z)(1� cos✓12)
Jet algorithms

7

Classic summary in Salam, ‘09

Sequential recombination according to a distance measure

Final state                                         Initial state

Identify jets applying anti-kt algorithm (p=-1) Re-cluster jets with    -algorithm (p=0.5)

+ apply Soft Drop

<latexit sha1_base64="mN2P6hCNjsOa82UHtP1gqiZ6trY=">AAAB5XicbZDLSsNAFIZP6q3WW9Wlm8EiuCqJFHVZdOOygr1AG8pketIMnVyYORFK6SPoStSdL+QL+DYmNQtt/VffnP8fOP/xEiUN2faXVVpb39jcKm9Xdnb39g+qh0cdE6daYFvEKtY9jxtUMsI2SVLYSzTy0FPY9Sa3ud99RG1kHD3QNEE35ONI+lJwykcD4umwWrPr9kJsFZwCalCoNax+DkaxSEOMSChuTN+xE3JnXJMUCueVQWow4WLCx9jPMOIhGne22HXOzvxYMwqQLd6/szMeGjMNvSwTcgrMspcP//P6KfnX7kxGSUoYiSySeX6qGMUsr8xGUqMgNc2ACy2zLZkIuOaCssNUsvrOctlV6FzUnct6475Ra94UhyjDCZzCOThwBU24gxa0QUAAz/AG79bYerJerNefaMkq/hzDH1kf3xH1i+Y=</latexit>⌧

L. Apolinário, A.Cordeiro, K. Zapp, Eur. Phys. J. C 81 (2021) 6, 561
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Jet algorithms

7

Classic summary in Salam, ‘09

Sequential recombination according to a distance measure

Final state                                         Initial state

Identify jets applying anti-kt algorithm (p=-1) Re-cluster jets with    -algorithm (p=0.5)

+ apply Soft Drop

<latexit sha1_base64="mN2P6hCNjsOa82UHtP1gqiZ6trY=">AAAB5XicbZDLSsNAFIZP6q3WW9Wlm8EiuCqJFHVZdOOygr1AG8pketIMnVyYORFK6SPoStSdL+QL+DYmNQtt/VffnP8fOP/xEiUN2faXVVpb39jcKm9Xdnb39g+qh0cdE6daYFvEKtY9jxtUMsI2SVLYSzTy0FPY9Sa3ud99RG1kHD3QNEE35ONI+lJwykcD4umwWrPr9kJsFZwCalCoNax+DkaxSEOMSChuTN+xE3JnXJMUCueVQWow4WLCx9jPMOIhGne22HXOzvxYMwqQLd6/szMeGjMNvSwTcgrMspcP//P6KfnX7kxGSUoYiSySeX6qGMUsr8xGUqMgNc2ACy2zLZkIuOaCssNUsvrOctlV6FzUnct6475Ra94UhyjDCZzCOThwBU24gxa0QUAAz/AG79bYerJerNefaMkq/hzDH1kf3xH1i+Y=</latexit>⌧

<latexit sha1_base64="wwNCaJtnWoSzxb6GofzvlSZj/yw=">AAAB+HicbZA7T8MwFIVvyquUV4GRxaJCYooSxGusxMLYSvQhtVHluDeNVech20GUqL+AFXY2xMq/YeWX4JYM0HKmz/ecK18dPxVcacf5tEorq2vrG+XNytb2zu5edf+grZJMMmyxRCSy61OFgsfY0lwL7KYSaeQL7Pjjm5nfuUepeBLf6UmKXkRHMQ84o9qMmu6gWnNsZy6yDG4BNSjUGFS/+sOEZRHGmgmqVM91Uu3lVGrOBE4r/UxhStmYjrBnMKYRKi+fHzolJ0EiiQ6RzN+/szmNlJpEvslEVIdq0ZsN//VGkqYhZw8LP+vg2st5nGYaY2YWjRdkguiEzFogQy6RaTExQJnk5nbCQiop06ariinFXaxgGdpntntpXzTPa3W7qKcMR3AMp+DCFdThFhrQAgYIT/AML9aj9Wq9We8/0ZJV7BzCH1kf3+GHk5E=</latexit>

1

<latexit sha1_base64="91uiWqWd6tIhKy0k1qHgmIjYka8=">AAAB+HicbZA7T8MwFIVveJbyKjCyWFRITFFS8RorsTC2En1IbVQ57k1j1XnIdhAl6i9ghZ0NsfJvWPkluCUDtJzp8z3nylfHTwVX2nE+rZXVtfWNzdJWeXtnd2+/cnDYVkkmGbZYIhLZ9alCwWNsaa4FdlOJNPIFdvzxzczv3KNUPInv9CRFL6KjmAecUW1GzdqgUnVsZy6yDG4BVSjUGFS++sOEZRHGmgmqVM91Uu3lVGrOBE7L/UxhStmYjrBnMKYRKi+fHzolp0EiiQ6RzN+/szmNlJpEvslEVIdq0ZsN//VGkqYhZw8LP+vg2st5nGYaY2YWjRdkguiEzFogQy6RaTExQJnk5nbCQiop06arsinFXaxgGdo12720L5rn1bpd1FOCYziBM3DhCupwCw1oAQOEJ3iGF+vRerXerPef6IpV7BzBH1kf3+Mbk5I=</latexit>

2

<latexit sha1_base64="o6yvh/CA8GSJpPNpxoROZ2XMkQI=">AAAB+HicbZA7T8MwFIVvyquUV4GRxaJCYooS3mMlFsZWog+pjSrHvWmsOg/ZDqJE/QWssLMhVv4NK78Et2SAwpk+33OufHX8VHClHefDKi0tr6yuldcrG5tb2zvV3b22SjLJsMUSkciuTxUKHmNLcy2wm0qkkS+w44+vZ37nDqXiSXyrJyl6ER3FPOCMajNqng6qNcd25iJ/wS2gBoUag+pnf5iwLMJYM0GV6rlOqr2cSs2ZwGmlnylMKRvTEfYMxjRC5eXzQ6fkKEgk0SGS+ftnNqeRUpPIN5mI6lAterPhv95I0jTk7H7hZx1ceTmP00xjzMyi8YJMEJ2QWQtkyCUyLSYGKJPc3E5YSCVl2nRVMaW4ixX8hfaJ7V7Y582zWt0u6inDARzCMbhwCXW4gQa0gAHCIzzBs/VgvViv1tt3tGQVO/vwS9b7F+Svk5M=</latexit>

3

<latexit sha1_base64="9tYCFZcnFQqk3t4rhQBRU8hdk8k=">AAACInicbVC7TgJBFJ3FF+Jr1dJmIzGBhuwaX5UhsbHERB4J4GZ2uMCE2Udm7hrIZr/Bn/AXbLW3M1YmVn6JA26h4KnOnHNu7p3jRYIrtO0PI7e0vLK6ll8vbGxube+Yu3sNFcaSQZ2FIpQtjyoQPIA6chTQiiRQ3xPQ9EZXU795D1LxMLjFSQRdnw4C3ueMopZcs1zqII3vkg7CGJN6wESsEGSaupnUD6WfpmXXcc2iXbFnsBaJk5EiyVBzza9OL2SxDwEyQZVqO3aE3YRK5ExAWujECiLKRnQAbU0D6oPqJrMvpdaR3mvhEKzZ+3c2ob5SE9/TGZ/iUM17U/FfbyBpNORsPLcZ+xfdhAdRjBAwPai9fiwsDK1pX1aPS2AoJppQJrm+3WJDKinTLamCLsWZr2CRNI4rzlnl9OakWL3M6smTA3JISsQh56RKrkmN1AkjD+SJPJMX49F4Nd6M959ozshm9skfGJ/f1Y6mEA==</latexit>

(⌧Uncluster
form )1

<latexit sha1_base64="XxBicQi6OBPNi7DxQSnIfb2VjBc=">AAACInicbVC7TgJBFJ31ifhatbTZSEygIbvEV2VIbCwxkUcCuJkdLjBh9pGZuway2W/wJ/wFW+3tjJWJlV/igFsoeKoz55ybe+d4keAKbfvDWFpeWV1bz23kN7e2d3bNvf2GCmPJoM5CEcqWRxUIHkAdOQpoRRKo7wloeqOrqd+8B6l4GNziJIKuTwcB73NGUUuuWSp2kMZ3SQdhjEk9YCJWCDJN3Uzqh9JP05Jbcc2CXbZnsBaJk5ECyVBzza9OL2SxDwEyQZVqO3aE3YRK5ExAmu/ECiLKRnQAbU0D6oPqJrMvpdax3mvhEKzZ+3c2ob5SE9/TGZ/iUM17U/FfbyBpNORsPLcZ+xfdhAdRjBAwPai9fiwsDK1pX1aPS2AoJppQJrm+3WJDKinTLam8LsWZr2CRNCpl56x8enNSqF5m9eTIITkiReKQc1Il16RG6oSRB/JEnsmL8Wi8Gm/G+090ychmDsgfGJ/f1yKmEQ==</latexit>

(⌧Uncluster
form )2

<latexit sha1_base64="JDlR3AXaJ2yc9rc0+K1VmQgOFpw=">AAACInicbVC5TsNAFFxzhnAZKGksIqSkiWzuCkWioQwSOaQkWOvNS7LK+tDuM0pk+Rv4CX6BFno6RIVExZewCS4gYarZmXl6b8eLBFdo2x/GwuLS8spqbi2/vrG5tW3u7NZVGEsGNRaKUDY9qkDwAGrIUUAzkkB9T0DDG15N/MY9SMXD4BbHEXR82g94jzOKWnLNUrGNNL5L2ggjTGoBE7FCkGnqZlIvlH6altxj1yzYZXsKa544GSmQDFXX/Gp3Qxb7ECATVKmWY0fYSahEzgSk+XasIKJsSPvQ0jSgPqhOMv1Sah3qvRYOwJq+f2cT6is19j2d8SkO1Kw3Ef/1+pJGA85GM5uxd9FJeBDFCAHTg9rrxcLC0Jr0ZXW5BIZirAllkuvbLTagkjLdksrrUpzZCuZJ/ajsnJVPb04KlcusnhzZJwekSBxyTirkmlRJjTDyQJ7IM3kxHo1X4814/4kuGNnMHvkD4/Mb2LamEg==</latexit>

(⌧Uncluster
form )3

<latexit sha1_base64="YV/aXFAQg/CVAaDlOGvBB0KhYWc=">AAAB+nicbZA7T8MwFIVvyquUV4GRxaJCYooSxGtClVgYi6APqY0qx71JrToP2Q6iCv0JrLCzIVb+DCu/BLdkgMKZPt9zrnx1/FRwpR3nwyotLC4tr5RXK2vrG5tb1e2dlkoyybDJEpHIjk8VCh5jU3MtsJNKpJEvsO2PLqd++w6l4kl8q8cpehENYx5wRrUZ3di23a/WHNuZifwFt4AaFGr0q5+9QcKyCGPNBFWq6zqp9nIqNWcCJ5VepjClbERD7BqMaYTKy2enTshBkEiih0hm75/ZnEZKjSPfZCKqh2remw7/9UJJ0yFn93M/6+Dcy3mcZhpjZhaNF2SC6IRMeyADLpFpMTZAmeTmdsKGVFKmTVsVU4o7X8FfaB3Z7ql9cn1cq18U9ZRhD/bhEFw4gzpcQQOawCCER3iCZ+vBerFerbfvaMkqdnbhl6z3L71OlA4=</latexit>...
Compute splitting times along leading branch

• We use the    -algorithm to extract             sequence from jet reclustering history:<latexit sha1_base64="Bsxn4L2g3GprD6/hXuPlNe5Vdt8=">AAAB9XicbVC7TsNAEDyHVwivEEoaiwiJKrJRBJQRNJRBIg8ptqzzZZ2ccn7obg2JLH8KVAjo+BF+gL/hElxAwlSzO7Pa3fETwRVa1pdRWlvf2Nwqb1d2dvf2D6qHta6KU8mgw2IRy75PFQgeQQc5CugnEmjoC+j5k5u53nsAqXgc3eMsATeko4gHnFHULa9ac5CmXuYgTDELYhnmuVetWw1rAXOV2AWpkwJtr/rpDGOWhhAhE1SpgW0l6GZUImcC8oqTKkgom9ARDDSNaAjKzRa35+apXmriGMxF/dub0VCpWehrT0hxrJa1efM/bZBicOVmPEpShIhpi9aCVJgYm/MIzCGXwFDMNKFMcn2lycZUUoY6qIp+315+dpV0zxv2RaN516y3rosgyuSYnJAzYpNL0iK3pE06hJEpeSZv5N14NJ6MF+P1x1oyipkj8gfGxzf2wZLH</latexit>⌧form
<latexit sha1_base64="mN2P6hCNjsOa82UHtP1gqiZ6trY=">AAAB5XicbZDLSsNAFIZP6q3WW9Wlm8EiuCqJFHVZdOOygr1AG8pketIMnVyYORFK6SPoStSdL+QL+DYmNQtt/VffnP8fOP/xEiUN2faXVVpb39jcKm9Xdnb39g+qh0cdE6daYFvEKtY9jxtUMsI2SVLYSzTy0FPY9Sa3ud99RG1kHD3QNEE35ONI+lJwykcD4umwWrPr9kJsFZwCalCoNax+DkaxSEOMSChuTN+xE3JnXJMUCueVQWow4WLCx9jPMOIhGne22HXOzvxYMwqQLd6/szMeGjMNvSwTcgrMspcP//P6KfnX7kxGSUoYiSySeX6qGMUsr8xGUqMgNc2ACy2zLZkIuOaCssNUsvrOctlV6FzUnct6475Ra94UhyjDCZzCOThwBU24gxa0QUAAz/AG79bYerJerNefaMkq/hzDH1kf3xH1i+Y=</latexit>⌧

Jet unclustering with the    -algorithm<latexit sha1_base64="mN2P6hCNjsOa82UHtP1gqiZ6trY=">AAAB5XicbZDLSsNAFIZP6q3WW9Wlm8EiuCqJFHVZdOOygr1AG8pketIMnVyYORFK6SPoStSdL+QL+DYmNQtt/VffnP8fOP/xEiUN2faXVVpb39jcKm9Xdnb39g+qh0cdE6daYFvEKtY9jxtUMsI2SVLYSzTy0FPY9Sa3ud99RG1kHD3QNEE35ONI+lJwykcD4umwWrPr9kJsFZwCalCoNax+DkaxSEOMSChuTN+xE3JnXJMUCueVQWow4WLCx9jPMOIhGne22HXOzvxYMwqQLd6/szMeGjMNvSwTcgrMspcP//P6KfnX7kxGSUoYiSySeX6qGMUsr8xGUqMgNc2ACy2zLZkIuOaCssNUsvrOctlV6FzUnct6475Ra94UhyjDCZzCOThwBU24gxa0QUAAz/AG79bYerJerNefaMkq/hzDH1kf3xH1i+Y=</latexit>⌧
<latexit sha1_base64="PY4GEBb9EN4RgZCZ3BColn4xslQ="></latexit>

⌧form ⇡ 1

2Ez(1� z)(1� cos✓12)

L. Apolinário, A.Cordeiro, K. Zapp, Eur. Phys. J. C 81 (2021) 6, 561
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Classic summary in Salam, ‘09

Sequential recombination according to a distance measure

Final state                                         Initial state

Identify jets applying anti-kt algorithm (p=-1) Re-cluster jets with    -algorithm (p=0.5)

+ apply Soft Drop

<latexit sha1_base64="mN2P6hCNjsOa82UHtP1gqiZ6trY=">AAAB5XicbZDLSsNAFIZP6q3WW9Wlm8EiuCqJFHVZdOOygr1AG8pketIMnVyYORFK6SPoStSdL+QL+DYmNQtt/VffnP8fOP/xEiUN2faXVVpb39jcKm9Xdnb39g+qh0cdE6daYFvEKtY9jxtUMsI2SVLYSzTy0FPY9Sa3ud99RG1kHD3QNEE35ONI+lJwykcD4umwWrPr9kJsFZwCalCoNax+DkaxSEOMSChuTN+xE3JnXJMUCueVQWow4WLCx9jPMOIhGne22HXOzvxYMwqQLd6/szMeGjMNvSwTcgrMspcP//P6KfnX7kxGSUoYiSySeX6qGMUsr8xGUqMgNc2ACy2zLZkIuOaCssNUsvrOctlV6FzUnct6475Ra94UhyjDCZzCOThwBU24gxa0QUAAz/AG79bYerJerNefaMkq/hzDH1kf3xH1i+Y=</latexit>⌧

<latexit sha1_base64="wwNCaJtnWoSzxb6GofzvlSZj/yw=">AAAB+HicbZA7T8MwFIVvyquUV4GRxaJCYooSxGusxMLYSvQhtVHluDeNVech20GUqL+AFXY2xMq/YeWX4JYM0HKmz/ecK18dPxVcacf5tEorq2vrG+XNytb2zu5edf+grZJMMmyxRCSy61OFgsfY0lwL7KYSaeQL7Pjjm5nfuUepeBLf6UmKXkRHMQ84o9qMmu6gWnNsZy6yDG4BNSjUGFS/+sOEZRHGmgmqVM91Uu3lVGrOBE4r/UxhStmYjrBnMKYRKi+fHzolJ0EiiQ6RzN+/szmNlJpEvslEVIdq0ZsN//VGkqYhZw8LP+vg2st5nGYaY2YWjRdkguiEzFogQy6RaTExQJnk5nbCQiop06ariinFXaxgGdpntntpXzTPa3W7qKcMR3AMp+DCFdThFhrQAgYIT/AML9aj9Wq9We8/0ZJV7BzCH1kf3+GHk5E=</latexit>

1

<latexit sha1_base64="91uiWqWd6tIhKy0k1qHgmIjYka8=">AAAB+HicbZA7T8MwFIVveJbyKjCyWFRITFFS8RorsTC2En1IbVQ57k1j1XnIdhAl6i9ghZ0NsfJvWPkluCUDtJzp8z3nylfHTwVX2nE+rZXVtfWNzdJWeXtnd2+/cnDYVkkmGbZYIhLZ9alCwWNsaa4FdlOJNPIFdvzxzczv3KNUPInv9CRFL6KjmAecUW1GzdqgUnVsZy6yDG4BVSjUGFS++sOEZRHGmgmqVM91Uu3lVGrOBE7L/UxhStmYjrBnMKYRKi+fHzolp0EiiQ6RzN+/szmNlJpEvslEVIdq0ZsN//VGkqYhZw8LP+vg2st5nGYaY2YWjRdkguiEzFogQy6RaTExQJnk5nbCQiop06arsinFXaxgGdo12720L5rn1bpd1FOCYziBM3DhCupwCw1oAQOEJ3iGF+vRerXerPef6IpV7BzBH1kf3+Mbk5I=</latexit>

2

<latexit sha1_base64="o6yvh/CA8GSJpPNpxoROZ2XMkQI=">AAAB+HicbZA7T8MwFIVvyquUV4GRxaJCYooS3mMlFsZWog+pjSrHvWmsOg/ZDqJE/QWssLMhVv4NK78Et2SAwpk+33OufHX8VHClHefDKi0tr6yuldcrG5tb2zvV3b22SjLJsMUSkciuTxUKHmNLcy2wm0qkkS+w44+vZ37nDqXiSXyrJyl6ER3FPOCMajNqng6qNcd25iJ/wS2gBoUag+pnf5iwLMJYM0GV6rlOqr2cSs2ZwGmlnylMKRvTEfYMxjRC5eXzQ6fkKEgk0SGS+ftnNqeRUpPIN5mI6lAterPhv95I0jTk7H7hZx1ceTmP00xjzMyi8YJMEJ2QWQtkyCUyLSYGKJPc3E5YSCVl2nRVMaW4ixX8hfaJ7V7Y582zWt0u6inDARzCMbhwCXW4gQa0gAHCIzzBs/VgvViv1tt3tGQVO/vwS9b7F+Svk5M=</latexit>

3

<latexit sha1_base64="9tYCFZcnFQqk3t4rhQBRU8hdk8k=">AAACInicbVC7TgJBFJ3FF+Jr1dJmIzGBhuwaX5UhsbHERB4J4GZ2uMCE2Udm7hrIZr/Bn/AXbLW3M1YmVn6JA26h4KnOnHNu7p3jRYIrtO0PI7e0vLK6ll8vbGxube+Yu3sNFcaSQZ2FIpQtjyoQPIA6chTQiiRQ3xPQ9EZXU795D1LxMLjFSQRdnw4C3ueMopZcs1zqII3vkg7CGJN6wESsEGSaupnUD6WfpmXXcc2iXbFnsBaJk5EiyVBzza9OL2SxDwEyQZVqO3aE3YRK5ExAWujECiLKRnQAbU0D6oPqJrMvpdaR3mvhEKzZ+3c2ob5SE9/TGZ/iUM17U/FfbyBpNORsPLcZ+xfdhAdRjBAwPai9fiwsDK1pX1aPS2AoJppQJrm+3WJDKinTLamCLsWZr2CRNI4rzlnl9OakWL3M6smTA3JISsQh56RKrkmN1AkjD+SJPJMX49F4Nd6M959ozshm9skfGJ/f1Y6mEA==</latexit>

(⌧Uncluster
form )1

<latexit sha1_base64="XxBicQi6OBPNi7DxQSnIfb2VjBc=">AAACInicbVC7TgJBFJ31ifhatbTZSEygIbvEV2VIbCwxkUcCuJkdLjBh9pGZuway2W/wJ/wFW+3tjJWJlV/igFsoeKoz55ybe+d4keAKbfvDWFpeWV1bz23kN7e2d3bNvf2GCmPJoM5CEcqWRxUIHkAdOQpoRRKo7wloeqOrqd+8B6l4GNziJIKuTwcB73NGUUuuWSp2kMZ3SQdhjEk9YCJWCDJN3Uzqh9JP05Jbcc2CXbZnsBaJk5ECyVBzza9OL2SxDwEyQZVqO3aE3YRK5ExAmu/ECiLKRnQAbU0D6oPqJrMvpdax3mvhEKzZ+3c2ob5SE9/TGZ/iUM17U/FfbyBpNORsPLcZ+xfdhAdRjBAwPai9fiwsDK1pX1aPS2AoJppQJrm+3WJDKinTLam8LsWZr2CRNCpl56x8enNSqF5m9eTIITkiReKQc1Il16RG6oSRB/JEnsmL8Wi8Gm/G+090ychmDsgfGJ/f1yKmEQ==</latexit>

(⌧Uncluster
form )2

<latexit sha1_base64="JDlR3AXaJ2yc9rc0+K1VmQgOFpw=">AAACInicbVC5TsNAFFxzhnAZKGksIqSkiWzuCkWioQwSOaQkWOvNS7LK+tDuM0pk+Rv4CX6BFno6RIVExZewCS4gYarZmXl6b8eLBFdo2x/GwuLS8spqbi2/vrG5tW3u7NZVGEsGNRaKUDY9qkDwAGrIUUAzkkB9T0DDG15N/MY9SMXD4BbHEXR82g94jzOKWnLNUrGNNL5L2ggjTGoBE7FCkGnqZlIvlH6altxj1yzYZXsKa544GSmQDFXX/Gp3Qxb7ECATVKmWY0fYSahEzgSk+XasIKJsSPvQ0jSgPqhOMv1Sah3qvRYOwJq+f2cT6is19j2d8SkO1Kw3Ef/1+pJGA85GM5uxd9FJeBDFCAHTg9rrxcLC0Jr0ZXW5BIZirAllkuvbLTagkjLdksrrUpzZCuZJ/ajsnJVPb04KlcusnhzZJwekSBxyTirkmlRJjTDyQJ7IM3kxHo1X4814/4kuGNnMHvkD4/Mb2LamEg==</latexit>

(⌧Uncluster
form )3

<latexit sha1_base64="YV/aXFAQg/CVAaDlOGvBB0KhYWc=">AAAB+nicbZA7T8MwFIVvyquUV4GRxaJCYooSxGtClVgYi6APqY0qx71JrToP2Q6iCv0JrLCzIVb+DCu/BLdkgMKZPt9zrnx1/FRwpR3nwyotLC4tr5RXK2vrG5tb1e2dlkoyybDJEpHIjk8VCh5jU3MtsJNKpJEvsO2PLqd++w6l4kl8q8cpehENYx5wRrUZ3di23a/WHNuZifwFt4AaFGr0q5+9QcKyCGPNBFWq6zqp9nIqNWcCJ5VepjClbERD7BqMaYTKy2enTshBkEiih0hm75/ZnEZKjSPfZCKqh2remw7/9UJJ0yFn93M/6+Dcy3mcZhpjZhaNF2SC6IRMeyADLpFpMTZAmeTmdsKGVFKmTVsVU4o7X8FfaB3Z7ql9cn1cq18U9ZRhD/bhEFw4gzpcQQOawCCER3iCZ+vBerFerbfvaMkqdnbhl6z3L71OlA4=</latexit>...
Compute splitting times along leading branch

• We apply this method to study energy loss in heavy ion collisions

L. Apolinário, A.Cordeiro, K. Zapp, Eur. Phys. J. C 81 (2021) 6, 561

• We use the    -algorithm to extract             sequence from jet reclustering history:<latexit sha1_base64="Bsxn4L2g3GprD6/hXuPlNe5Vdt8=">AAAB9XicbVC7TsNAEDyHVwivEEoaiwiJKrJRBJQRNJRBIg8ptqzzZZ2ccn7obg2JLH8KVAjo+BF+gL/hElxAwlSzO7Pa3fETwRVa1pdRWlvf2Nwqb1d2dvf2D6qHta6KU8mgw2IRy75PFQgeQQc5CugnEmjoC+j5k5u53nsAqXgc3eMsATeko4gHnFHULa9ac5CmXuYgTDELYhnmuVetWw1rAXOV2AWpkwJtr/rpDGOWhhAhE1SpgW0l6GZUImcC8oqTKkgom9ARDDSNaAjKzRa35+apXmriGMxF/dub0VCpWehrT0hxrJa1efM/bZBicOVmPEpShIhpi9aCVJgYm/MIzCGXwFDMNKFMcn2lycZUUoY6qIp+315+dpV0zxv2RaN516y3rosgyuSYnJAzYpNL0iK3pE06hJEpeSZv5N14NJ6MF+P1x1oyipkj8gfGxzf2wZLH</latexit>⌧form
<latexit sha1_base64="mN2P6hCNjsOa82UHtP1gqiZ6trY=">AAAB5XicbZDLSsNAFIZP6q3WW9Wlm8EiuCqJFHVZdOOygr1AG8pketIMnVyYORFK6SPoStSdL+QL+DYmNQtt/VffnP8fOP/xEiUN2faXVVpb39jcKm9Xdnb39g+qh0cdE6daYFvEKtY9jxtUMsI2SVLYSzTy0FPY9Sa3ud99RG1kHD3QNEE35ONI+lJwykcD4umwWrPr9kJsFZwCalCoNax+DkaxSEOMSChuTN+xE3JnXJMUCueVQWow4WLCx9jPMOIhGne22HXOzvxYMwqQLd6/szMeGjMNvSwTcgrMspcP//P6KfnX7kxGSUoYiSySeX6qGMUsr8xGUqMgNc2ACy2zLZkIuOaCssNUsvrOctlV6FzUnct6475Ra94UhyjDCZzCOThwBU24gxa0QUAAz/AG79bYerJerNefaMkq/hzDH1kf3xH1i+Y=</latexit>⌧

Jet unclustering with the    -algorithm<latexit sha1_base64="mN2P6hCNjsOa82UHtP1gqiZ6trY=">AAAB5XicbZDLSsNAFIZP6q3WW9Wlm8EiuCqJFHVZdOOygr1AG8pketIMnVyYORFK6SPoStSdL+QL+DYmNQtt/VffnP8fOP/xEiUN2faXVVpb39jcKm9Xdnb39g+qh0cdE6daYFvEKtY9jxtUMsI2SVLYSzTy0FPY9Sa3ud99RG1kHD3QNEE35ONI+lJwykcD4umwWrPr9kJsFZwCalCoNax+DkaxSEOMSChuTN+xE3JnXJMUCueVQWow4WLCx9jPMOIhGne22HXOzvxYMwqQLd6/szMeGjMNvSwTcgrMspcP//P6KfnX7kxGSUoYiSySeX6qGMUsr8xGUqMgNc2ACy2zLZkIuOaCssNUsvrOctlV6FzUnct6475Ra94UhyjDCZzCOThwBU24gxa0QUAAz/AG79bYerJerNefaMkq/hzDH1kf3xH1i+Y=</latexit>⌧
<latexit sha1_base64="PY4GEBb9EN4RgZCZ3BColn4xslQ="></latexit>

⌧form ⇡ 1

2Ez(1� z)(1� cos✓12)
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Classic summary in Salam, ‘09

Sequential recombination according to a distance measure

Final state                                         Initial state

Identify jets applying anti-kt algorithm (p=-1) Re-cluster jets with    -algorithm (p=0.5)

+ apply Soft Drop

<latexit sha1_base64="mN2P6hCNjsOa82UHtP1gqiZ6trY=">AAAB5XicbZDLSsNAFIZP6q3WW9Wlm8EiuCqJFHVZdOOygr1AG8pketIMnVyYORFK6SPoStSdL+QL+DYmNQtt/VffnP8fOP/xEiUN2faXVVpb39jcKm9Xdnb39g+qh0cdE6daYFvEKtY9jxtUMsI2SVLYSzTy0FPY9Sa3ud99RG1kHD3QNEE35ONI+lJwykcD4umwWrPr9kJsFZwCalCoNax+DkaxSEOMSChuTN+xE3JnXJMUCueVQWow4WLCx9jPMOIhGne22HXOzvxYMwqQLd6/szMeGjMNvSwTcgrMspcP//P6KfnX7kxGSUoYiSySeX6qGMUsr8xGUqMgNc2ACy2zLZkIuOaCssNUsvrOctlV6FzUnct6475Ra94UhyjDCZzCOThwBU24gxa0QUAAz/AG79bYerJerNefaMkq/hzDH1kf3xH1i+Y=</latexit>⌧

<latexit sha1_base64="wwNCaJtnWoSzxb6GofzvlSZj/yw=">AAAB+HicbZA7T8MwFIVvyquUV4GRxaJCYooSxGusxMLYSvQhtVHluDeNVech20GUqL+AFXY2xMq/YeWX4JYM0HKmz/ecK18dPxVcacf5tEorq2vrG+XNytb2zu5edf+grZJMMmyxRCSy61OFgsfY0lwL7KYSaeQL7Pjjm5nfuUepeBLf6UmKXkRHMQ84o9qMmu6gWnNsZy6yDG4BNSjUGFS/+sOEZRHGmgmqVM91Uu3lVGrOBE4r/UxhStmYjrBnMKYRKi+fHzolJ0EiiQ6RzN+/szmNlJpEvslEVIdq0ZsN//VGkqYhZw8LP+vg2st5nGYaY2YWjRdkguiEzFogQy6RaTExQJnk5nbCQiop06ariinFXaxgGdpntntpXzTPa3W7qKcMR3AMp+DCFdThFhrQAgYIT/AML9aj9Wq9We8/0ZJV7BzCH1kf3+GHk5E=</latexit>

1

<latexit sha1_base64="91uiWqWd6tIhKy0k1qHgmIjYka8=">AAAB+HicbZA7T8MwFIVveJbyKjCyWFRITFFS8RorsTC2En1IbVQ57k1j1XnIdhAl6i9ghZ0NsfJvWPkluCUDtJzp8z3nylfHTwVX2nE+rZXVtfWNzdJWeXtnd2+/cnDYVkkmGbZYIhLZ9alCwWNsaa4FdlOJNPIFdvzxzczv3KNUPInv9CRFL6KjmAecUW1GzdqgUnVsZy6yDG4BVSjUGFS++sOEZRHGmgmqVM91Uu3lVGrOBE7L/UxhStmYjrBnMKYRKi+fHzolp0EiiQ6RzN+/szmNlJpEvslEVIdq0ZsN//VGkqYhZw8LP+vg2st5nGYaY2YWjRdkguiEzFogQy6RaTExQJnk5nbCQiop06arsinFXaxgGdo12720L5rn1bpd1FOCYziBM3DhCupwCw1oAQOEJ3iGF+vRerXerPef6IpV7BzBH1kf3+Mbk5I=</latexit>

2

<latexit sha1_base64="o6yvh/CA8GSJpPNpxoROZ2XMkQI=">AAAB+HicbZA7T8MwFIVvyquUV4GRxaJCYooS3mMlFsZWog+pjSrHvWmsOg/ZDqJE/QWssLMhVv4NK78Et2SAwpk+33OufHX8VHClHefDKi0tr6yuldcrG5tb2zvV3b22SjLJsMUSkciuTxUKHmNLcy2wm0qkkS+w44+vZ37nDqXiSXyrJyl6ER3FPOCMajNqng6qNcd25iJ/wS2gBoUag+pnf5iwLMJYM0GV6rlOqr2cSs2ZwGmlnylMKRvTEfYMxjRC5eXzQ6fkKEgk0SGS+ftnNqeRUpPIN5mI6lAterPhv95I0jTk7H7hZx1ceTmP00xjzMyi8YJMEJ2QWQtkyCUyLSYGKJPc3E5YSCVl2nRVMaW4ixX8hfaJ7V7Y582zWt0u6inDARzCMbhwCXW4gQa0gAHCIzzBs/VgvViv1tt3tGQVO/vwS9b7F+Svk5M=</latexit>

3

<latexit sha1_base64="9tYCFZcnFQqk3t4rhQBRU8hdk8k=">AAACInicbVC7TgJBFJ3FF+Jr1dJmIzGBhuwaX5UhsbHERB4J4GZ2uMCE2Udm7hrIZr/Bn/AXbLW3M1YmVn6JA26h4KnOnHNu7p3jRYIrtO0PI7e0vLK6ll8vbGxube+Yu3sNFcaSQZ2FIpQtjyoQPIA6chTQiiRQ3xPQ9EZXU795D1LxMLjFSQRdnw4C3ueMopZcs1zqII3vkg7CGJN6wESsEGSaupnUD6WfpmXXcc2iXbFnsBaJk5EiyVBzza9OL2SxDwEyQZVqO3aE3YRK5ExAWujECiLKRnQAbU0D6oPqJrMvpdaR3mvhEKzZ+3c2ob5SE9/TGZ/iUM17U/FfbyBpNORsPLcZ+xfdhAdRjBAwPai9fiwsDK1pX1aPS2AoJppQJrm+3WJDKinTLamCLsWZr2CRNI4rzlnl9OakWL3M6smTA3JISsQh56RKrkmN1AkjD+SJPJMX49F4Nd6M959ozshm9skfGJ/f1Y6mEA==</latexit>

(⌧Uncluster
form )1

<latexit sha1_base64="XxBicQi6OBPNi7DxQSnIfb2VjBc=">AAACInicbVC7TgJBFJ31ifhatbTZSEygIbvEV2VIbCwxkUcCuJkdLjBh9pGZuway2W/wJ/wFW+3tjJWJlV/igFsoeKoz55ybe+d4keAKbfvDWFpeWV1bz23kN7e2d3bNvf2GCmPJoM5CEcqWRxUIHkAdOQpoRRKo7wloeqOrqd+8B6l4GNziJIKuTwcB73NGUUuuWSp2kMZ3SQdhjEk9YCJWCDJN3Uzqh9JP05Jbcc2CXbZnsBaJk5ECyVBzza9OL2SxDwEyQZVqO3aE3YRK5ExAmu/ECiLKRnQAbU0D6oPqJrMvpdax3mvhEKzZ+3c2ob5SE9/TGZ/iUM17U/FfbyBpNORsPLcZ+xfdhAdRjBAwPai9fiwsDK1pX1aPS2AoJppQJrm+3WJDKinTLam8LsWZr2CRNCpl56x8enNSqF5m9eTIITkiReKQc1Il16RG6oSRB/JEnsmL8Wi8Gm/G+090ychmDsgfGJ/f1yKmEQ==</latexit>

(⌧Uncluster
form )2

<latexit sha1_base64="JDlR3AXaJ2yc9rc0+K1VmQgOFpw=">AAACInicbVC5TsNAFFxzhnAZKGksIqSkiWzuCkWioQwSOaQkWOvNS7LK+tDuM0pk+Rv4CX6BFno6RIVExZewCS4gYarZmXl6b8eLBFdo2x/GwuLS8spqbi2/vrG5tW3u7NZVGEsGNRaKUDY9qkDwAGrIUUAzkkB9T0DDG15N/MY9SMXD4BbHEXR82g94jzOKWnLNUrGNNL5L2ggjTGoBE7FCkGnqZlIvlH6altxj1yzYZXsKa544GSmQDFXX/Gp3Qxb7ECATVKmWY0fYSahEzgSk+XasIKJsSPvQ0jSgPqhOMv1Sah3qvRYOwJq+f2cT6is19j2d8SkO1Kw3Ef/1+pJGA85GM5uxd9FJeBDFCAHTg9rrxcLC0Jr0ZXW5BIZirAllkuvbLTagkjLdksrrUpzZCuZJ/ajsnJVPb04KlcusnhzZJwekSBxyTirkmlRJjTDyQJ7IM3kxHo1X4814/4kuGNnMHvkD4/Mb2LamEg==</latexit>

(⌧Uncluster
form )3

<latexit sha1_base64="YV/aXFAQg/CVAaDlOGvBB0KhYWc=">AAAB+nicbZA7T8MwFIVvyquUV4GRxaJCYooSxGtClVgYi6APqY0qx71JrToP2Q6iCv0JrLCzIVb+DCu/BLdkgMKZPt9zrnx1/FRwpR3nwyotLC4tr5RXK2vrG5tb1e2dlkoyybDJEpHIjk8VCh5jU3MtsJNKpJEvsO2PLqd++w6l4kl8q8cpehENYx5wRrUZ3di23a/WHNuZifwFt4AaFGr0q5+9QcKyCGPNBFWq6zqp9nIqNWcCJ5VepjClbERD7BqMaYTKy2enTshBkEiih0hm75/ZnEZKjSPfZCKqh2remw7/9UJJ0yFn93M/6+Dcy3mcZhpjZhaNF2SC6IRMeyADLpFpMTZAmeTmdsKGVFKmTVsVU4o7X8FfaB3Z7ql9cn1cq18U9ZRhD/bhEFw4gzpcQQOawCCER3iCZ+vBerFerbfvaMkqdnbhl6z3L71OlA4=</latexit>...
Compute splitting times along leading branch

• We apply this method to study energy loss in heavy ion collisions

• We use the    -algorithm to extract             sequence from jet reclustering history:<latexit sha1_base64="Bsxn4L2g3GprD6/hXuPlNe5Vdt8=">AAAB9XicbVC7TsNAEDyHVwivEEoaiwiJKrJRBJQRNJRBIg8ptqzzZZ2ccn7obg2JLH8KVAjo+BF+gL/hElxAwlSzO7Pa3fETwRVa1pdRWlvf2Nwqb1d2dvf2D6qHta6KU8mgw2IRy75PFQgeQQc5CugnEmjoC+j5k5u53nsAqXgc3eMsATeko4gHnFHULa9ac5CmXuYgTDELYhnmuVetWw1rAXOV2AWpkwJtr/rpDGOWhhAhE1SpgW0l6GZUImcC8oqTKkgom9ARDDSNaAjKzRa35+apXmriGMxF/dub0VCpWehrT0hxrJa1efM/bZBicOVmPEpShIhpi9aCVJgYm/MIzCGXwFDMNKFMcn2lycZUUoY6qIp+315+dpV0zxv2RaN516y3rosgyuSYnJAzYpNL0iK3pE06hJEpeSZv5N14NJ6MF+P1x1oyipkj8gfGxzf2wZLH</latexit>⌧form
<latexit sha1_base64="mN2P6hCNjsOa82UHtP1gqiZ6trY=">AAAB5XicbZDLSsNAFIZP6q3WW9Wlm8EiuCqJFHVZdOOygr1AG8pketIMnVyYORFK6SPoStSdL+QL+DYmNQtt/VffnP8fOP/xEiUN2faXVVpb39jcKm9Xdnb39g+qh0cdE6daYFvEKtY9jxtUMsI2SVLYSzTy0FPY9Sa3ud99RG1kHD3QNEE35ONI+lJwykcD4umwWrPr9kJsFZwCalCoNax+DkaxSEOMSChuTN+xE3JnXJMUCueVQWow4WLCx9jPMOIhGne22HXOzvxYMwqQLd6/szMeGjMNvSwTcgrMspcP//P6KfnX7kxGSUoYiSySeX6qGMUsr8xGUqMgNc2ACy2zLZkIuOaCssNUsvrOctlV6FzUnct6475Ra94UhyjDCZzCOThwBU24gxa0QUAAz/AG79bYerJerNefaMkq/hzDH1kf3xH1i+Y=</latexit>⌧

Jet unclustering with the    -algorithm<latexit sha1_base64="mN2P6hCNjsOa82UHtP1gqiZ6trY=">AAAB5XicbZDLSsNAFIZP6q3WW9Wlm8EiuCqJFHVZdOOygr1AG8pketIMnVyYORFK6SPoStSdL+QL+DYmNQtt/VffnP8fOP/xEiUN2faXVVpb39jcKm9Xdnb39g+qh0cdE6daYFvEKtY9jxtUMsI2SVLYSzTy0FPY9Sa3ud99RG1kHD3QNEE35ONI+lJwykcD4umwWrPr9kJsFZwCalCoNax+DkaxSEOMSChuTN+xE3JnXJMUCueVQWow4WLCx9jPMOIhGne22HXOzvxYMwqQLd6/szMeGjMNvSwTcgrMspcP//P6KfnX7kxGSUoYiSySeX6qGMUsr8xGUqMgNc2ACy2zLZkIuOaCssNUsvrOctlV6FzUnct6475Ra94UhyjDCZzCOThwBU24gxa0QUAAz/AG79bYerJerNefaMkq/hzDH1kf3xH1i+Y=</latexit>⌧
<latexit sha1_base64="PY4GEBb9EN4RgZCZ3BColn4xslQ="></latexit>

⌧form ⇡ 1

2Ez(1� z)(1� cos✓12)

<latexit sha1_base64="FWfwqHX05Gy1eIt96ZH0hbrV2is="></latexit>

<latexit sha1_base64="dU4MJHYW9VqTogPiFxUjrXozUKI="></latexit>

<latexit sha1_base64="tw54HCtB3MDht5OMEQEVghZkSOU=">AAAB5nicbZDNSsNAFIVv6l+tf1WXbgaLIAglkaIui25cVjBtoY1lMr1phk5+mJkIJfQVdCXqzgfyBXwbpzULbT2rb+45A/dcPxVcadv+skorq2vrG+XNytb2zu5edf+grZJMMnRZIhLZ9alCwWN0NdcCu6lEGvkCO/74ZuZ3HlEqnsT3epKiF9FRzAPOqDYjtx9lD2eDas2u23ORZXAKqEGh1qD62R8mLIsw1kxQpXqOnWovp1JzJnBa6WcKU8rGdIQ9gzGNUHn5fNkpOQkSSXSIZP7+nc1ppNQk8k0mojpUi95s+J/Xy3Rw5eU8TjONMTMR4wWZIDohs85kyCUyLSYGKJPcbElYSCVl2lymYuo7i2WXoX1edy7qjbtGrXldHKIMR3AMp+DAJTThFlrgAgMOz/AG71ZoPVkv1utPtGQVfw7hj6yPb2m5jBE=</latexit>

µ+
<latexit sha1_base64="dmLxDwSWgrVhf6dqQtYwyUxiBkI=">AAAB5nicbZDNTsJAFIVv8Q/xD3XpZiIxcSNpDVGXRDcuMbFAApVMh1s6YfqTmakJaXgFXRl15wP5Ar6NA3ah4Fl9c8+Z5J7rp4IrbdtfVmlldW19o7xZ2dre2d2r7h+0VZJJhi5LRCK7PlUoeIyu5lpgN5VII19gxx/fzPzOI0rFk/heT1L0IjqKecAZ1Wbk9qPs4WxQrdl1ey6yDE4BNSjUGlQ/+8OEZRHGmgmqVM+xU+3lVGrOBE4r/UxhStmYjrBnMKYRKi+fLzslJ0EiiQ6RzN+/szmNlJpEvslEVIdq0ZsN//N6mQ6uvJzHaaYxZiZivCATRCdk1pkMuUSmxcQAZZKbLQkLqaRMm8tUTH1nsewytM/rzkW9cdeoNa+LQ5ThCI7hFBy4hCbcQgtcYMDhGd7g3QqtJ+vFev2JlqzizyH8kfXxDWy1jBM=</latexit>

µ�

<latexit sha1_base64="h4kIF7vPY6uniemrSv9Jzf5d2RE=">AAAB5HicbZC9TsMwFIVvyl8pfwVGFosKialKEALGChbGIuiPaEPluDetVSeObAepivoGMCFg44l4Ad4Gt2SAljN9vudYuucGieDauO6XU1haXlldK66XNja3tnfKu3tNLVPFsMGkkKodUI2Cx9gw3AhsJwppFAhsBaOrqd96RKW5jO/MOEE/ooOYh5xRY0e39w9ur1xxq+5MZBG8HCqQq94rf3b7kqURxoYJqnXHcxPjZ1QZzgROSt1UY0LZiA6wYzGmEWo/m606IUehVMQMkczev7MZjbQeR4HNRNQM9bw3Hf7ndVITXvgZj5PUYMxsxHphKoiRZNqY9LlCZsTYAmWK2y0JG1JFmbF3Kdn63nzZRWieVL2z6unNaaV2mR+iCAdwCMfgwTnU4Brq0AAGA3iGN3h3QufJeXFef6IFJ/+zD3/kfHwD0CaLHg==</latexit>

Z0

• We focus our study on Z-jet events: a clean and well calibrated environment for energy loss studies
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Energy loss in an evolving QCD medium
<latexit sha1_base64="aLpgns9XYUOeYWXJ1Kv/P5l+8SQ=">AAAB/3icbZC7TsMwGIWdcivlFmCEIaJCYioJqoAFqYKFsUj0orZR5Lh/W1MnsWwHUUUZ4GVgQsDGO/ACvA1umwFazuLP/zmWfH6fMyqVbX8buYXFpeWV/GphbX1jc8vc3qnLKBYEaiRikWj6WAKjIdQUVQyaXAAOfAYNf3g19hv3ICSNwls14uAGuB/SHiVY6ZFn7j94yV0rvajqo8NB8PRYY2uKnlm0S/ZE1jw4GRRRpqpnfnW6EYkDCBVhWMq2Y3PlJlgoShikhU4sgWMyxH1oawxxANJNJi1S67AXCUsNwJrcf2cTHEg5CnydCbAayFlvPPzPa8eqd+4mNOSxgpDoiPZ6MbNUZI2XYXWpAKLYSAMmgupfWmSABSZKr6yg6zuzZeehflJyTkvlm3KxcpktIo/20AE6Qg46QxV0jaqohgh6Qi/oHX0Yj8az8Wq8TaM5I3uzi/7I+PwB3ZKWmA==</latexit>

xjZ = Pj?/PZ?• The momentum imbalance                                  provides an estimate for the energy loss of the jet within the medium
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Energy loss in an evolving QCD medium
<latexit sha1_base64="aLpgns9XYUOeYWXJ1Kv/P5l+8SQ=">AAAB/3icbZC7TsMwGIWdcivlFmCEIaJCYioJqoAFqYKFsUj0orZR5Lh/W1MnsWwHUUUZ4GVgQsDGO/ACvA1umwFazuLP/zmWfH6fMyqVbX8buYXFpeWV/GphbX1jc8vc3qnLKBYEaiRikWj6WAKjIdQUVQyaXAAOfAYNf3g19hv3ICSNwls14uAGuB/SHiVY6ZFn7j94yV0rvajqo8NB8PRYY2uKnlm0S/ZE1jw4GRRRpqpnfnW6EYkDCBVhWMq2Y3PlJlgoShikhU4sgWMyxH1oawxxANJNJi1S67AXCUsNwJrcf2cTHEg5CnydCbAayFlvPPzPa8eqd+4mNOSxgpDoiPZ6MbNUZI2XYXWpAKLYSAMmgupfWmSABSZKr6yg6zuzZeehflJyTkvlm3KxcpktIo/20AE6Qg46QxV0jaqohgh6Qi/oHX0Yj8az8Wq8TaM5I3uzi/7I+PwB3ZKWmA==</latexit>

xjZ = Pj?/PZ?• The momentum imbalance                                  provides an estimate for the energy loss of the jet within the medium
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<latexit sha1_base64="iS0NShqdQ1MihP9y3qelp7pbKcE=">AAACB3icbVDJSgNBFOxxjXEb9eilMQqewoy4XQTRi6cQIRskIfR0XpImPYvdb8QwzAfoz+hJ1Jt3f8C/sbMcNLFO9V7Vg1flRVJodJxva25+YXFpObOSXV1b39i0t7YrOowVhzIPZahqHtMgRQBlFCihFilgvieh6vWvh3r1HpQWYVDCQQRNn3UD0RGcoVm17P2GvlOY6FbSQHjApFBI0/TiJO8cjWdagkrasnNO3hmBzhJ3QnJkgmLL/mq0Qx77ECCXTOu660TYTJhCwSWk2UasIWK8z7pQNzRgPuhmMkqT0oNOqCj2gI7m396E+VoPfM94fIY9Pa0Nl/9p9Rg7581EBFGMEHBjMVonlhRDOiyFtoUCjnJgCONKmC8p7zHFOJrqsia+Ox12llSO8u5p/vj2OHd5NSkiQ3bJHjkkLjkjl+SGFEmZcPJEXsg7+bAerWfr1XobW+esyc0O+QPr8wdyOZmY</latexit>p
sNN = 5.02 TeV

<latexit sha1_base64="Txy19eoGRV1yQvGZInlwZAy91+Y=">AAACGHicbZA5TwMxEIW94QrhClDSWEQgqmiXI1ChCAoog0QCIrtaec0kMXgP2bOIaJU/An8GKsRR0fFvcEKQwjHV83zP0rwXJFJotO0PKzc2PjE5lZ8uzMzOzS8UF5caOk4VhzqPZazOA6ZBigjqKFDCeaKAhYGEs+D6sM/PbkBpEUen2E3AC1k7Ei3BGZqVX9yp+dmVm4BKeuv7W7aLcIsZPYJGz3ULhl18s8oo84slu2wPhv4VzlCUyHBqfvHNvYx5GkKEXDKtm46doJcxhYJL6BXcVEPC+DVrQ9PIiIWgvWwQr0fXWrGi2AE6eI96MxZq3Q0D4wkZdvRv1l/+x5optva8TERJihBxYzGslUqKMe23RC+FAo6yawTjSpgrKe8wxTiaLgsmvvM77F/R2Cw7lfL2yXapejAsIk9WyCrZIA7ZJVVyTGqkTji5J4/khbxad9aD9WQ9f1lz1vDPMvkx1vsnfS6fXA==</latexit>

Pj? > 30 GeV

PZ? > 60 GeV

<latexit sha1_base64="XaRXL/zDQf97QnsRnizOsn07jJs=">AAAB+HicbZC7TgJBFIZn8YZ4WzVWNhOJCTZk13griTYWFpjIJQFCZocDTJi9ZOasETf7LloZtfM5fAHfxgG3UPCvvjn/P8k5vxdJodFxvqzcwuLS8kp+tbC2vrG5ZW/v1HUYKw41HspQNT2mQYoAaihQQjNSwHxPQsMbXU38xj0oLcLgDscRdHw2CERfcIZm1LX32ggPmNyEg7SbuE5aaiOLj7p20Sk7U9F5cDMokkzVrv3Z7oU89iFALpnWLdeJsJMwhYJLSAvtWEPE+IgNoGUwYD7oTjJdP6WH/VBRHAKdvn9nE+ZrPfY9k/EZDvWsNxn+57Vi7F90EhFEMULATcR4/VhSDOmkBdoTCjjKsQHGlTBbUj5kinE0XRXM+e7ssfNQPy67Z+XT25Ni5TIrIk/2yQEpEZeckwq5JlVSI5wk5Jm8kXfr0XqyXqzXn2jOyv7skj+yPr4BqeqTBg==</latexit>

Log10(⌧)

<latexit sha1_base64="LCRYJbqIAo2+yg1J6p9kSMp9OEY=">AAACAXicbVDLSgNBEJyNrxhfUY+CLAYhgiS74usY9OJBQgTzgGwIs5NOMmT2wUyvGJY96c/oSdSbv+AP+DdOYg6aWKfqrmroKjcUXKFlfRmpufmFxaX0cmZldW19I7u5VVNBJBlUWSAC2XCpAsF9qCJHAY1QAvVcAXV3cDnS63cgFQ/8WxyG0PJoz+ddzijqVTu7axfLzmGnXOw4CPcYXwe9pB3bVpJ3kEYH7WzOKlhjmLPEnpAcmaDSzn46nYBFHvjIBFWqaVshtmIqkTMBScaJFISUDWgPmpr61APVisc5EnO/G0gT+2CO59/emHpKDT1XezyKfTWtjZb/ac0Iu+etmPthhOAzbdFaNxImBuaoDrPDJTAUQ00ok1x/abI+lZShLi2j49vTYWdJ7ahgnxZObo5zpYtJEWmyQ/ZIntjkjJTIFamQKmHkkTyTN/JuPBhPxovx+mNNGZObbfIHxsc36YOV2w==</latexit> 1/
N

dN
/d

L
og

1
0
(⌧
)

<latexit sha1_base64="HPmPx+9wVonRuW6xxQvqUWryVXc=">AAAB83icbZDNTgIxFIU7+If4N+rSzURi4orMGKMuiW50h4n8JDAhnXKBhk5n0t4SyYQn0ZVRd76JL+DbWHAWCp7V13tOk3tPlAqu0fe/nMLK6tr6RnGztLW9s7vn7h80dGIUgzpLRKJaEdUguIQ6chTQShXQOBLQjEY3M785BqV5Ih9wkkIY04Hkfc4o2lHXdTsIj5jdSSaM5mOYdt2yX/Hn8pYhyKFMctW67menlzATg0QmqNbtwE8xzKhCzgRMSx2jIaVsRAfQtihpDDrM5ptPvZN+ojwcgjd//85mNNZ6Ekc2E1Mc6kVvNvzPaxvsX4UZl6lBkMxGrNc3wsPEmxXg9bgChmJigTLF7ZYeG1JFGdqaSvb8YPHYZWicVYKLyvn9ebl6nRdRJEfkmJySgFySKrklNVInjIzJM3kj745xnpwX5/UnWnDyP4fkj5yPbyHYkbQ=</latexit>

Inclusive

<latexit sha1_base64="GFki7dDiYbHmJPQY5jIna+8+rTc=">AAAB/3icbVDLSgNBEJyN7/iKetTDYBAUIeyKqEcfBKJ4iGBMJFnC7NhJBmcfzPSKYclBf0ZPot78B3/Av3ES96CJdaruqoau8iIpNNr2l5UZG5+YnJqeyc7OzS8s5paWr3QYKw4VHspQ1TymQYoAKihQQi1SwHxPQtW7Penr1TtQWoTBJXYjcH3WDkRLcIZm1cytRRFtINxjQulm+fqydHpEt+lZsVo83+o1c3m7YA9AR4mTkjxJUW7mPhs3IY99CJBLpnXdsSN0E6ZQcAm9bCPWEDF+y9pQNzRgPmg3GaTo0Y1WqCh2gA7m396E+Vp3fc94fIYdPaz1l/9p9RhbB24igihGCLixGK0VS4oh7ZdBb4QCjrJrCONKmC8p7zDFOJrKsia+Mxx2lFztFJy9wu7Fbv7wOC1imqySdbJJHLJPDkmJlEmFcPJInskbebcerCfrxXr9sWas9GaF/IH18Q17wZO8</latexit>

pp (PYTHIA + JEWEL)
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<latexit sha1_base64="c3RiVF5I2yIegm1OmNWPM4wnEp0=">AAAB5nicbZDLTsJAFIZP8YZ4Q126mUhMXJHWeFsS3RhXmFgggYZMh1M6YXrJzNRIGl5BV0bd+UC+gG/jgF0o+K++Of8/yfmPnwqutG1/WaWl5ZXVtfJ6ZWNza3unurvXUkkmGbosEYns+FSh4DG6mmuBnVQijXyBbX90PfXbDygVT+J7PU7Ri+gw5gFnVJuR+9jPbyf9as2u2zORRXAKqEGhZr/62RskLIsw1kxQpbqOnWovp1JzJnBS6WUKU8pGdIhdgzGNUHn5bNkJOQoSSXSIZPb+nc1ppNQ48k0mojpU8950+J/XzXRw6eU8TjONMTMR4wWZIDoh085kwCUyLcYGKJPcbElYSCVl2lymYuo782UXoXVSd87rZ3entcZVcYgyHMAhHIMDF9CAG2iCCww4PMMbvFuh9WS9WK8/0ZJV/NmHP7I+vgHkpYxk</latexit>xJ

<latexit sha1_base64="lKAh33gpQgjl5ylmIl9EjSkEJx4=">AAAB73icbZDLTsJAFIZP8YZ4Q126aSQmLgy0xtuS6Ma4IJgImEAl0+kpTJhenJkaScNz6MqoO9/FF/BtHLALBf/VN+f/Jzn/cWPOpLKsLyM3N7+wuJRfLqysrq1vFDe3mjJKBMUGjXgkbl0ikbMQG4opjrexQBK4HFvu4GLstx5QSBaFN2oYoxOQXsh8RonSozu7UusceLWK99hNr0bdYskqWxOZs2BnUIJM9W7xs+NFNAkwVJQTKdu2FSsnJUIxynFU6CQSY0IHpIdtjSEJUDrpZOuRuedHwlR9NCfv39mUBFIOA1dnAqL6ctobD//z2onyz5yUhXGiMKQ6oj0/4aaKzHF502MCqeJDDYQKprc0aZ8IQpU+UUHXt6fLzkLzsGyflI+vj0rV8+wQediBXdgHG06hCpdQhwZQEPAMb/Bu3BtPxovx+hPNGdmfbfgj4+Mb+lePOQ==</latexit> 1/
N

dN
/d

x
J

<latexit sha1_base64="iS0NShqdQ1MihP9y3qelp7pbKcE=">AAACB3icbVDJSgNBFOxxjXEb9eilMQqewoy4XQTRi6cQIRskIfR0XpImPYvdb8QwzAfoz+hJ1Jt3f8C/sbMcNLFO9V7Vg1flRVJodJxva25+YXFpObOSXV1b39i0t7YrOowVhzIPZahqHtMgRQBlFCihFilgvieh6vWvh3r1HpQWYVDCQQRNn3UD0RGcoVm17P2GvlOY6FbSQHjApFBI0/TiJO8cjWdagkrasnNO3hmBzhJ3QnJkgmLL/mq0Qx77ECCXTOu660TYTJhCwSWk2UasIWK8z7pQNzRgPuhmMkqT0oNOqCj2gI7m396E+VoPfM94fIY9Pa0Nl/9p9Rg7581EBFGMEHBjMVonlhRDOiyFtoUCjnJgCONKmC8p7zHFOJrqsia+Ox12llSO8u5p/vj2OHd5NSkiQ3bJHjkkLjkjl+SGFEmZcPJEXsg7+bAerWfr1XobW+esyc0O+QPr8wdyOZmY</latexit>p
sNN = 5.02 TeV

<latexit sha1_base64="Txy19eoGRV1yQvGZInlwZAy91+Y=">AAACGHicbZA5TwMxEIW94QrhClDSWEQgqmiXI1ChCAoog0QCIrtaec0kMXgP2bOIaJU/An8GKsRR0fFvcEKQwjHV83zP0rwXJFJotO0PKzc2PjE5lZ8uzMzOzS8UF5caOk4VhzqPZazOA6ZBigjqKFDCeaKAhYGEs+D6sM/PbkBpEUen2E3AC1k7Ei3BGZqVX9yp+dmVm4BKeuv7W7aLcIsZPYJGz3ULhl18s8oo84slu2wPhv4VzlCUyHBqfvHNvYx5GkKEXDKtm46doJcxhYJL6BXcVEPC+DVrQ9PIiIWgvWwQr0fXWrGi2AE6eI96MxZq3Q0D4wkZdvRv1l/+x5optva8TERJihBxYzGslUqKMe23RC+FAo6yawTjSpgrKe8wxTiaLgsmvvM77F/R2Cw7lfL2yXapejAsIk9WyCrZIA7ZJVVyTGqkTji5J4/khbxad9aD9WQ9f1lz1vDPMvkx1vsnfS6fXA==</latexit>

Pj? > 30 GeV

PZ? > 60 GeV

<latexit sha1_base64="GFki7dDiYbHmJPQY5jIna+8+rTc=">AAAB/3icbVDLSgNBEJyN7/iKetTDYBAUIeyKqEcfBKJ4iGBMJFnC7NhJBmcfzPSKYclBf0ZPot78B3/Av3ES96CJdaruqoau8iIpNNr2l5UZG5+YnJqeyc7OzS8s5paWr3QYKw4VHspQ1TymQYoAKihQQi1SwHxPQtW7Penr1TtQWoTBJXYjcH3WDkRLcIZm1cytRRFtINxjQulm+fqydHpEt+lZsVo83+o1c3m7YA9AR4mTkjxJUW7mPhs3IY99CJBLpnXdsSN0E6ZQcAm9bCPWEDF+y9pQNzRgPmg3GaTo0Y1WqCh2gA7m396E+Vp3fc94fIYdPaz1l/9p9RhbB24igihGCLixGK0VS4oh7ZdBb4QCjrJrCONKmC8p7zDFOJrKsia+Mxx2lFztFJy9wu7Fbv7wOC1imqySdbJJHLJPDkmJlEmFcPJInskbebcerCfrxXr9sWas9GaF/IH18Q17wZO8</latexit>

pp (PYTHIA + JEWEL)

<latexit sha1_base64="HPmPx+9wVonRuW6xxQvqUWryVXc=">AAAB83icbZDNTgIxFIU7+If4N+rSzURi4orMGKMuiW50h4n8JDAhnXKBhk5n0t4SyYQn0ZVRd76JL+DbWHAWCp7V13tOk3tPlAqu0fe/nMLK6tr6RnGztLW9s7vn7h80dGIUgzpLRKJaEdUguIQ6chTQShXQOBLQjEY3M785BqV5Ih9wkkIY04Hkfc4o2lHXdTsIj5jdSSaM5mOYdt2yX/Hn8pYhyKFMctW67menlzATg0QmqNbtwE8xzKhCzgRMSx2jIaVsRAfQtihpDDrM5ptPvZN+ojwcgjd//85mNNZ6Ekc2E1Mc6kVvNvzPaxvsX4UZl6lBkMxGrNc3wsPEmxXg9bgChmJigTLF7ZYeG1JFGdqaSvb8YPHYZWicVYKLyvn9ebl6nRdRJEfkmJySgFySKrklNVInjIzJM3kj745xnpwX5/UnWnDyP4fkj5yPbyHYkbQ=</latexit>

Inclusive

<latexit sha1_base64="wNY0s6zQqd2dNn/qPMhzRb6TMGk=">AAACBnicbVA7T8MwGHR4lvIqMLJEVEhlqRLEa6xgYWAoEn1ITRQ57tfWqvOQ/QVRRdnhz8CEgI0fwB/g3+C2GaDlpvPdWfadHwuu0LK+jYXFpeWV1cJacX1jc2u7tLPbVFEiGTRYJCLZ9qkCwUNoIEcB7VgCDXwBLX94NfZb9yAVj8I7HMXgBrQf8h5nFLXklcoOwgOmN1E/81LbyioO0sRLp2ovkkGWHemUVbUmMOeJnZMyyVH3Sl9ON2JJACEyQZXq2FaMbkolciYgKzqJgpiyIe1DR9OQBqDcdFImMw/1qyYOwJycf2dTGig1CnydCSgO1Kw3Fv/zOgn2LtyUh3GCEDId0V4vESZG5ngTs8slMBQjTSiTXP/SZAMqKUO9XFHXt2fLzpPmcdU+q57enpRrl/kQBbJPDkiF2OSc1Mg1qZMGYeSJvJB38mE8Gs/Gq/E2jS4Y+Z098gfG5w92mZm2</latexit>

Log10(⌧form)
<latexit sha1_base64="c3RiVF5I2yIegm1OmNWPM4wnEp0=">AAAB5nicbZDLTsJAFIZP8YZ4Q126mUhMXJHWeFsS3RhXmFgggYZMh1M6YXrJzNRIGl5BV0bd+UC+gG/jgF0o+K++Of8/yfmPnwqutG1/WaWl5ZXVtfJ6ZWNza3unurvXUkkmGbosEYns+FSh4DG6mmuBnVQijXyBbX90PfXbDygVT+J7PU7Ri+gw5gFnVJuR+9jPbyf9as2u2zORRXAKqEGhZr/62RskLIsw1kxQpbqOnWovp1JzJnBS6WUKU8pGdIhdgzGNUHn5bNkJOQoSSXSIZPb+nc1ppNQ48k0mojpU8950+J/XzXRw6eU8TjONMTMR4wWZIDoh085kwCUyLcYGKJPcbElYSCVl2lymYuo782UXoXVSd87rZ3entcZVcYgyHMAhHIMDF9CAG2iCCww4PMMbvFuh9WS9WK8/0ZJV/NmHP7I+vgHkpYxk</latexit>xJ
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Energy loss in an evolving QCD medium
<latexit sha1_base64="aLpgns9XYUOeYWXJ1Kv/P5l+8SQ=">AAAB/3icbZC7TsMwGIWdcivlFmCEIaJCYioJqoAFqYKFsUj0orZR5Lh/W1MnsWwHUUUZ4GVgQsDGO/ACvA1umwFazuLP/zmWfH6fMyqVbX8buYXFpeWV/GphbX1jc8vc3qnLKBYEaiRikWj6WAKjIdQUVQyaXAAOfAYNf3g19hv3ICSNwls14uAGuB/SHiVY6ZFn7j94yV0rvajqo8NB8PRYY2uKnlm0S/ZE1jw4GRRRpqpnfnW6EYkDCBVhWMq2Y3PlJlgoShikhU4sgWMyxH1oawxxANJNJi1S67AXCUsNwJrcf2cTHEg5CnydCbAayFlvPPzPa8eqd+4mNOSxgpDoiPZ6MbNUZI2XYXWpAKLYSAMmgupfWmSABSZKr6yg6zuzZeehflJyTkvlm3KxcpktIo/20AE6Qg46QxV0jaqohgh6Qi/oHX0Yj8az8Wq8TaM5I3uzi/7I+PwB3ZKWmA==</latexit>

xjZ = Pj?/PZ?• The momentum imbalance                                  provides an estimate for the energy loss of the jet within the medium

<latexit sha1_base64="wNY0s6zQqd2dNn/qPMhzRb6TMGk=">AAACBnicbVA7T8MwGHR4lvIqMLJEVEhlqRLEa6xgYWAoEn1ITRQ57tfWqvOQ/QVRRdnhz8CEgI0fwB/g3+C2GaDlpvPdWfadHwuu0LK+jYXFpeWV1cJacX1jc2u7tLPbVFEiGTRYJCLZ9qkCwUNoIEcB7VgCDXwBLX94NfZb9yAVj8I7HMXgBrQf8h5nFLXklcoOwgOmN1E/81LbyioO0sRLp2ovkkGWHemUVbUmMOeJnZMyyVH3Sl9ON2JJACEyQZXq2FaMbkolciYgKzqJgpiyIe1DR9OQBqDcdFImMw/1qyYOwJycf2dTGig1CnydCSgO1Kw3Fv/zOgn2LtyUh3GCEDId0V4vESZG5ngTs8slMBQjTSiTXP/SZAMqKUO9XFHXt2fLzpPmcdU+q57enpRrl/kQBbJPDkiF2OSc1Mg1qZMGYeSJvJB38mE8Gs/Gq/E2jS4Y+Z098gfG5w92mZm2</latexit>

Log10(⌧form)
<latexit sha1_base64="c3RiVF5I2yIegm1OmNWPM4wnEp0=">AAAB5nicbZDLTsJAFIZP8YZ4Q126mUhMXJHWeFsS3RhXmFgggYZMh1M6YXrJzNRIGl5BV0bd+UC+gG/jgF0o+K++Of8/yfmPnwqutG1/WaWl5ZXVtfJ6ZWNza3unurvXUkkmGbosEYns+FSh4DG6mmuBnVQijXyBbX90PfXbDygVT+J7PU7Ri+gw5gFnVJuR+9jPbyf9as2u2zORRXAKqEGhZr/62RskLIsw1kxQpbqOnWovp1JzJnBS6WUKU8pGdIhdgzGNUHn5bNkJOQoSSXSIZPb+nc1ppNQ48k0mojpU8950+J/XzXRw6eU8TjONMTMR4wWZIDoh085kwCUyLcYGKJPcbElYSCVl2lymYuo782UXoXVSd87rZ3entcZVcYgyHMAhHIMDF9CAG2iCCww4PMMbvFuh9WS9WK8/0ZJV/NmHP7I+vgHkpYxk</latexit>xJ
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<latexit sha1_base64="iS0NShqdQ1MihP9y3qelp7pbKcE=">AAACB3icbVDJSgNBFOxxjXEb9eilMQqewoy4XQTRi6cQIRskIfR0XpImPYvdb8QwzAfoz+hJ1Jt3f8C/sbMcNLFO9V7Vg1flRVJodJxva25+YXFpObOSXV1b39i0t7YrOowVhzIPZahqHtMgRQBlFCihFilgvieh6vWvh3r1HpQWYVDCQQRNn3UD0RGcoVm17P2GvlOY6FbSQHjApFBI0/TiJO8cjWdagkrasnNO3hmBzhJ3QnJkgmLL/mq0Qx77ECCXTOu660TYTJhCwSWk2UasIWK8z7pQNzRgPuhmMkqT0oNOqCj2gI7m396E+VoPfM94fIY9Pa0Nl/9p9Rg7581EBFGMEHBjMVonlhRDOiyFtoUCjnJgCONKmC8p7zHFOJrqsia+Ox12llSO8u5p/vj2OHd5NSkiQ3bJHjkkLjkjl+SGFEmZcPJEXsg7+bAerWfr1XobW+esyc0O+QPr8wdyOZmY</latexit>p
sNN = 5.02 TeV

<latexit sha1_base64="Txy19eoGRV1yQvGZInlwZAy91+Y=">AAACGHicbZA5TwMxEIW94QrhClDSWEQgqmiXI1ChCAoog0QCIrtaec0kMXgP2bOIaJU/An8GKsRR0fFvcEKQwjHV83zP0rwXJFJotO0PKzc2PjE5lZ8uzMzOzS8UF5caOk4VhzqPZazOA6ZBigjqKFDCeaKAhYGEs+D6sM/PbkBpEUen2E3AC1k7Ei3BGZqVX9yp+dmVm4BKeuv7W7aLcIsZPYJGz3ULhl18s8oo84slu2wPhv4VzlCUyHBqfvHNvYx5GkKEXDKtm46doJcxhYJL6BXcVEPC+DVrQ9PIiIWgvWwQr0fXWrGi2AE6eI96MxZq3Q0D4wkZdvRv1l/+x5optva8TERJihBxYzGslUqKMe23RC+FAo6yawTjSpgrKe8wxTiaLgsmvvM77F/R2Cw7lfL2yXapejAsIk9WyCrZIA7ZJVVyTGqkTji5J4/khbxad9aD9WQ9f1lz1vDPMvkx1vsnfS6fXA==</latexit>

Pj? > 30 GeV

PZ? > 60 GeV

<latexit sha1_base64="XaRXL/zDQf97QnsRnizOsn07jJs=">AAAB+HicbZC7TgJBFIZn8YZ4WzVWNhOJCTZk13griTYWFpjIJQFCZocDTJi9ZOasETf7LloZtfM5fAHfxgG3UPCvvjn/P8k5vxdJodFxvqzcwuLS8kp+tbC2vrG5ZW/v1HUYKw41HspQNT2mQYoAaihQQjNSwHxPQsMbXU38xj0oLcLgDscRdHw2CERfcIZm1LX32ggPmNyEg7SbuE5aaiOLj7p20Sk7U9F5cDMokkzVrv3Z7oU89iFALpnWLdeJsJMwhYJLSAvtWEPE+IgNoGUwYD7oTjJdP6WH/VBRHAKdvn9nE+ZrPfY9k/EZDvWsNxn+57Vi7F90EhFEMULATcR4/VhSDOmkBdoTCjjKsQHGlTBbUj5kinE0XRXM+e7ssfNQPy67Z+XT25Ni5TIrIk/2yQEpEZeckwq5JlVSI5wk5Jm8kXfr0XqyXqzXn2jOyv7skj+yPr4BqeqTBg==</latexit>

Log10(⌧)

<latexit sha1_base64="LCRYJbqIAo2+yg1J6p9kSMp9OEY=">AAACAXicbVDLSgNBEJyNrxhfUY+CLAYhgiS74usY9OJBQgTzgGwIs5NOMmT2wUyvGJY96c/oSdSbv+AP+DdOYg6aWKfqrmroKjcUXKFlfRmpufmFxaX0cmZldW19I7u5VVNBJBlUWSAC2XCpAsF9qCJHAY1QAvVcAXV3cDnS63cgFQ/8WxyG0PJoz+ddzijqVTu7axfLzmGnXOw4CPcYXwe9pB3bVpJ3kEYH7WzOKlhjmLPEnpAcmaDSzn46nYBFHvjIBFWqaVshtmIqkTMBScaJFISUDWgPmpr61APVisc5EnO/G0gT+2CO59/emHpKDT1XezyKfTWtjZb/ac0Iu+etmPthhOAzbdFaNxImBuaoDrPDJTAUQ00ok1x/abI+lZShLi2j49vTYWdJ7ahgnxZObo5zpYtJEWmyQ/ZIntjkjJTIFamQKmHkkTyTN/JuPBhPxovx+mNNGZObbfIHxsc36YOV2w==</latexit> 1/
N
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og
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<latexit sha1_base64="HPmPx+9wVonRuW6xxQvqUWryVXc=">AAAB83icbZDNTgIxFIU7+If4N+rSzURi4orMGKMuiW50h4n8JDAhnXKBhk5n0t4SyYQn0ZVRd76JL+DbWHAWCp7V13tOk3tPlAqu0fe/nMLK6tr6RnGztLW9s7vn7h80dGIUgzpLRKJaEdUguIQ6chTQShXQOBLQjEY3M785BqV5Ih9wkkIY04Hkfc4o2lHXdTsIj5jdSSaM5mOYdt2yX/Hn8pYhyKFMctW67menlzATg0QmqNbtwE8xzKhCzgRMSx2jIaVsRAfQtihpDDrM5ptPvZN+ojwcgjd//85mNNZ6Ekc2E1Mc6kVvNvzPaxvsX4UZl6lBkMxGrNc3wsPEmxXg9bgChmJigTLF7ZYeG1JFGdqaSvb8YPHYZWicVYKLyvn9ebl6nRdRJEfkmJySgFySKrklNVInjIzJM3kj745xnpwX5/UnWnDyP4fkj5yPbyHYkbQ=</latexit>

Inclusive
<latexit sha1_base64="Yw2vrbfLNMK6DTWFQjIuk80t8iU=">AAAB+XicbZDLTsJAFIaneEO8oSZu3DQSExemtgaVhQuiG5eYyCWhhEyHU5gwvWTm1EgqD6Mro+58DV/At3HALhT8V9+c/5/knN+LBVdo219GbmFxaXklv1pYW9/Y3Cpu7zRUlEgGdRaJSLY8qkDwEOrIUUArlkADT0DTG15P/OY9SMWj8A5HMXQC2g+5zxlFPeoW91ykyaVtVcrusYvwgKkfnLBxt1iyLXsqcx6cDEokU61b/HR7EUsCCJEJqlTbsWPspFQiZwLGBTdREFM2pH1oawxpAKqTTvcfm4d+JE0cgDl9/86mNFBqFHg6E1AcqFlvMvzPayfoVzopD+MEIWQ6oj0/ESZG5qQGs8clMBQjDZRJrrc02YBKylCXVdDnO7PHzkPj1HLOrbPbcql6lRWRJ/vkgBwRh1yQKrkhNVInjDySZ/JG3o3UeDJejNefaM7I/uySPzI+vgF0DpLY</latexit>

⌧ < 0.84 fm/c
<latexit sha1_base64="voknCHKU4vIr+riGTZThojqiEnk=">AAAB+XicbZDLSsNAFIYn9VbrrSq4cRMsgguJiVTtSopuXFawF2hKmUxP2qGTCzMnYol9GF2JuvM1fAHfxmnNQlv/1Tfn/wfO+b1YcIW2/WXkFhaXllfyq4W19Y3NreL2TkNFiWRQZ5GIZMujCgQPoY4cBbRiCTTwBDS94fXEb96DVDwK73AUQyeg/ZD7nFHUo25xz0WaXNpWpeweuwgPmPrBCRt3iyXbsqcy58HJoEQy1brFT7cXsSSAEJmgSrUdO8ZOSiVyJmBccBMFMWVD2oe2xpAGoDrpdP+xeehH0sQBmNP372xKA6VGgaczAcWBmvUmw/+8doJ+pZPyME4QQqYj2vMTYWJkTmowe1wCQzHSQJnkekuTDaikDHVZBX2+M3vsPDROLefcOrstl6pXWRF5sk8OyBFxyAWpkhtSI3XCyCN5Jm/k3UiNJ+PFeP2J5ozszy75I+PjG3cskto=</latexit>

⌧ > 0.84 fm/c

<latexit sha1_base64="GFki7dDiYbHmJPQY5jIna+8+rTc=">AAAB/3icbVDLSgNBEJyN7/iKetTDYBAUIeyKqEcfBKJ4iGBMJFnC7NhJBmcfzPSKYclBf0ZPot78B3/Av3ES96CJdaruqoau8iIpNNr2l5UZG5+YnJqeyc7OzS8s5paWr3QYKw4VHspQ1TymQYoAKihQQi1SwHxPQtW7Penr1TtQWoTBJXYjcH3WDkRLcIZm1cytRRFtINxjQulm+fqydHpEt+lZsVo83+o1c3m7YA9AR4mTkjxJUW7mPhs3IY99CJBLpnXdsSN0E6ZQcAm9bCPWEDF+y9pQNzRgPmg3GaTo0Y1WqCh2gA7m396E+Vp3fc94fIYdPaz1l/9p9RhbB24igihGCLixGK0VS4oh7ZdBb4QCjrJrCONKmC8p7zDFOJrKsia+Mxx2lFztFJy9wu7Fbv7wOC1imqySdbJJHLJPDkmJlEmFcPJInskbebcerCfrxXr9sWas9GaF/IH18Q17wZO8</latexit>

pp (PYTHIA + JEWEL)
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<latexit sha1_base64="c3RiVF5I2yIegm1OmNWPM4wnEp0=">AAAB5nicbZDLTsJAFIZP8YZ4Q126mUhMXJHWeFsS3RhXmFgggYZMh1M6YXrJzNRIGl5BV0bd+UC+gG/jgF0o+K++Of8/yfmPnwqutG1/WaWl5ZXVtfJ6ZWNza3unurvXUkkmGbosEYns+FSh4DG6mmuBnVQijXyBbX90PfXbDygVT+J7PU7Ri+gw5gFnVJuR+9jPbyf9as2u2zORRXAKqEGhZr/62RskLIsw1kxQpbqOnWovp1JzJnBS6WUKU8pGdIhdgzGNUHn5bNkJOQoSSXSIZPb+nc1ppNQ48k0mojpU8950+J/XzXRw6eU8TjONMTMR4wWZIDoh085kwCUyLcYGKJPcbElYSCVl2lymYuo782UXoXVSd87rZ3entcZVcYgyHMAhHIMDF9CAG2iCCww4PMMbvFuh9WS9WK8/0ZJV/NmHP7I+vgHkpYxk</latexit>xJ

<latexit sha1_base64="lKAh33gpQgjl5ylmIl9EjSkEJx4=">AAAB73icbZDLTsJAFIZP8YZ4Q126aSQmLgy0xtuS6Ma4IJgImEAl0+kpTJhenJkaScNz6MqoO9/FF/BtHLALBf/VN+f/Jzn/cWPOpLKsLyM3N7+wuJRfLqysrq1vFDe3mjJKBMUGjXgkbl0ikbMQG4opjrexQBK4HFvu4GLstx5QSBaFN2oYoxOQXsh8RonSozu7UusceLWK99hNr0bdYskqWxOZs2BnUIJM9W7xs+NFNAkwVJQTKdu2FSsnJUIxynFU6CQSY0IHpIdtjSEJUDrpZOuRuedHwlR9NCfv39mUBFIOA1dnAqL6ctobD//z2onyz5yUhXGiMKQ6oj0/4aaKzHF502MCqeJDDYQKprc0aZ8IQpU+UUHXt6fLzkLzsGyflI+vj0rV8+wQediBXdgHG06hCpdQhwZQEPAMb/Bu3BtPxovx+hPNGdmfbfgj4+Mb+lePOQ==</latexit> 1/
N

dN
/d

x
J

<latexit sha1_base64="iS0NShqdQ1MihP9y3qelp7pbKcE=">AAACB3icbVDJSgNBFOxxjXEb9eilMQqewoy4XQTRi6cQIRskIfR0XpImPYvdb8QwzAfoz+hJ1Jt3f8C/sbMcNLFO9V7Vg1flRVJodJxva25+YXFpObOSXV1b39i0t7YrOowVhzIPZahqHtMgRQBlFCihFilgvieh6vWvh3r1HpQWYVDCQQRNn3UD0RGcoVm17P2GvlOY6FbSQHjApFBI0/TiJO8cjWdagkrasnNO3hmBzhJ3QnJkgmLL/mq0Qx77ECCXTOu660TYTJhCwSWk2UasIWK8z7pQNzRgPuhmMkqT0oNOqCj2gI7m396E+VoPfM94fIY9Pa0Nl/9p9Rg7581EBFGMEHBjMVonlhRDOiyFtoUCjnJgCONKmC8p7zHFOJrqsia+Ox12llSO8u5p/vj2OHd5NSkiQ3bJHjkkLjkjl+SGFEmZcPJEXsg7+bAerWfr1XobW+esyc0O+QPr8wdyOZmY</latexit>p
sNN = 5.02 TeV

<latexit sha1_base64="Txy19eoGRV1yQvGZInlwZAy91+Y=">AAACGHicbZA5TwMxEIW94QrhClDSWEQgqmiXI1ChCAoog0QCIrtaec0kMXgP2bOIaJU/An8GKsRR0fFvcEKQwjHV83zP0rwXJFJotO0PKzc2PjE5lZ8uzMzOzS8UF5caOk4VhzqPZazOA6ZBigjqKFDCeaKAhYGEs+D6sM/PbkBpEUen2E3AC1k7Ei3BGZqVX9yp+dmVm4BKeuv7W7aLcIsZPYJGz3ULhl18s8oo84slu2wPhv4VzlCUyHBqfvHNvYx5GkKEXDKtm46doJcxhYJL6BXcVEPC+DVrQ9PIiIWgvWwQr0fXWrGi2AE6eI96MxZq3Q0D4wkZdvRv1l/+x5optva8TERJihBxYzGslUqKMe23RC+FAo6yawTjSpgrKe8wxTiaLgsmvvM77F/R2Cw7lfL2yXapejAsIk9WyCrZIA7ZJVVyTGqkTji5J4/khbxad9aD9WQ9f1lz1vDPMvkx1vsnfS6fXA==</latexit>

Pj? > 30 GeV

PZ? > 60 GeV

<latexit sha1_base64="GFki7dDiYbHmJPQY5jIna+8+rTc=">AAAB/3icbVDLSgNBEJyN7/iKetTDYBAUIeyKqEcfBKJ4iGBMJFnC7NhJBmcfzPSKYclBf0ZPot78B3/Av3ES96CJdaruqoau8iIpNNr2l5UZG5+YnJqeyc7OzS8s5paWr3QYKw4VHspQ1TymQYoAKihQQi1SwHxPQtW7Penr1TtQWoTBJXYjcH3WDkRLcIZm1cytRRFtINxjQulm+fqydHpEt+lZsVo83+o1c3m7YA9AR4mTkjxJUW7mPhs3IY99CJBLpnXdsSN0E6ZQcAm9bCPWEDF+y9pQNzRgPmg3GaTo0Y1WqCh2gA7m396E+Vp3fc94fIYdPaz1l/9p9RhbB24igihGCLixGK0VS4oh7ZdBb4QCjrJrCONKmC8p7zDFOJrKsia+Mxx2lFztFJy9wu7Fbv7wOC1imqySdbJJHLJPDkmJlEmFcPJInskbebcerCfrxXr9sWas9GaF/IH18Q17wZO8</latexit>

pp (PYTHIA + JEWEL)

<latexit sha1_base64="HPmPx+9wVonRuW6xxQvqUWryVXc=">AAAB83icbZDNTgIxFIU7+If4N+rSzURi4orMGKMuiW50h4n8JDAhnXKBhk5n0t4SyYQn0ZVRd76JL+DbWHAWCp7V13tOk3tPlAqu0fe/nMLK6tr6RnGztLW9s7vn7h80dGIUgzpLRKJaEdUguIQ6chTQShXQOBLQjEY3M785BqV5Ih9wkkIY04Hkfc4o2lHXdTsIj5jdSSaM5mOYdt2yX/Hn8pYhyKFMctW67menlzATg0QmqNbtwE8xzKhCzgRMSx2jIaVsRAfQtihpDDrM5ptPvZN+ojwcgjd//85mNNZ6Ekc2E1Mc6kVvNvzPaxvsX4UZl6lBkMxGrNc3wsPEmxXg9bgChmJigTLF7ZYeG1JFGdqaSvb8YPHYZWicVYKLyvn9ebl6nRdRJEfkmJySgFySKrklNVInjIzJM3kj745xnpwX5/UnWnDyP4fkj5yPbyHYkbQ=</latexit>

Inclusive
<latexit sha1_base64="Yw2vrbfLNMK6DTWFQjIuk80t8iU=">AAAB+XicbZDLTsJAFIaneEO8oSZu3DQSExemtgaVhQuiG5eYyCWhhEyHU5gwvWTm1EgqD6Mro+58DV/At3HALhT8V9+c/5/knN+LBVdo219GbmFxaXklv1pYW9/Y3Cpu7zRUlEgGdRaJSLY8qkDwEOrIUUArlkADT0DTG15P/OY9SMWj8A5HMXQC2g+5zxlFPeoW91ykyaVtVcrusYvwgKkfnLBxt1iyLXsqcx6cDEokU61b/HR7EUsCCJEJqlTbsWPspFQiZwLGBTdREFM2pH1oawxpAKqTTvcfm4d+JE0cgDl9/86mNFBqFHg6E1AcqFlvMvzPayfoVzopD+MEIWQ6oj0/ESZG5qQGs8clMBQjDZRJrrc02YBKylCXVdDnO7PHzkPj1HLOrbPbcql6lRWRJ/vkgBwRh1yQKrkhNVInjDySZ/JG3o3UeDJejNefaM7I/uySPzI+vgF0DpLY</latexit>

⌧ < 0.84 fm/c
<latexit sha1_base64="voknCHKU4vIr+riGTZThojqiEnk=">AAAB+XicbZDLSsNAFIYn9VbrrSq4cRMsgguJiVTtSopuXFawF2hKmUxP2qGTCzMnYol9GF2JuvM1fAHfxmnNQlv/1Tfn/wfO+b1YcIW2/WXkFhaXllfyq4W19Y3NreL2TkNFiWRQZ5GIZMujCgQPoY4cBbRiCTTwBDS94fXEb96DVDwK73AUQyeg/ZD7nFHUo25xz0WaXNpWpeweuwgPmPrBCRt3iyXbsqcy58HJoEQy1brFT7cXsSSAEJmgSrUdO8ZOSiVyJmBccBMFMWVD2oe2xpAGoDrpdP+xeehH0sQBmNP372xKA6VGgaczAcWBmvUmw/+8doJ+pZPyME4QQqYj2vMTYWJkTmowe1wCQzHSQJnkekuTDaikDHVZBX2+M3vsPDROLefcOrstl6pXWRF5sk8OyBFxyAWpkhtSI3XCyCN5Jm/k3UiNJ+PFeP2J5ozszy75I+PjG3cskto=</latexit>

⌧ > 0.84 fm/c
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Energy loss in an evolving QCD medium
<latexit sha1_base64="aLpgns9XYUOeYWXJ1Kv/P5l+8SQ=">AAAB/3icbZC7TsMwGIWdcivlFmCEIaJCYioJqoAFqYKFsUj0orZR5Lh/W1MnsWwHUUUZ4GVgQsDGO/ACvA1umwFazuLP/zmWfH6fMyqVbX8buYXFpeWV/GphbX1jc8vc3qnLKBYEaiRikWj6WAKjIdQUVQyaXAAOfAYNf3g19hv3ICSNwls14uAGuB/SHiVY6ZFn7j94yV0rvajqo8NB8PRYY2uKnlm0S/ZE1jw4GRRRpqpnfnW6EYkDCBVhWMq2Y3PlJlgoShikhU4sgWMyxH1oawxxANJNJi1S67AXCUsNwJrcf2cTHEg5CnydCbAayFlvPPzPa8eqd+4mNOSxgpDoiPZ6MbNUZI2XYXWpAKLYSAMmgupfWmSABSZKr6yg6zuzZeehflJyTkvlm3KxcpktIo/20AE6Qg46QxV0jaqohgh6Qi/oHX0Yj8az8Wq8TaM5I3uzi/7I+PwB3ZKWmA==</latexit>

xjZ = Pj?/PZ?• The momentum imbalance                                  provides an estimate for the energy loss of the jet within the medium

<latexit sha1_base64="wNY0s6zQqd2dNn/qPMhzRb6TMGk=">AAACBnicbVA7T8MwGHR4lvIqMLJEVEhlqRLEa6xgYWAoEn1ITRQ57tfWqvOQ/QVRRdnhz8CEgI0fwB/g3+C2GaDlpvPdWfadHwuu0LK+jYXFpeWV1cJacX1jc2u7tLPbVFEiGTRYJCLZ9qkCwUNoIEcB7VgCDXwBLX94NfZb9yAVj8I7HMXgBrQf8h5nFLXklcoOwgOmN1E/81LbyioO0sRLp2ovkkGWHemUVbUmMOeJnZMyyVH3Sl9ON2JJACEyQZXq2FaMbkolciYgKzqJgpiyIe1DR9OQBqDcdFImMw/1qyYOwJycf2dTGig1CnydCSgO1Kw3Fv/zOgn2LtyUh3GCEDId0V4vESZG5ngTs8slMBQjTSiTXP/SZAMqKUO9XFHXt2fLzpPmcdU+q57enpRrl/kQBbJPDkiF2OSc1Mg1qZMGYeSJvJB38mE8Gs/Gq/E2jS4Y+Z098gfG5w92mZm2</latexit>

Log10(⌧form)
<latexit sha1_base64="c3RiVF5I2yIegm1OmNWPM4wnEp0=">AAAB5nicbZDLTsJAFIZP8YZ4Q126mUhMXJHWeFsS3RhXmFgggYZMh1M6YXrJzNRIGl5BV0bd+UC+gG/jgF0o+K++Of8/yfmPnwqutG1/WaWl5ZXVtfJ6ZWNza3unurvXUkkmGbosEYns+FSh4DG6mmuBnVQijXyBbX90PfXbDygVT+J7PU7Ri+gw5gFnVJuR+9jPbyf9as2u2zORRXAKqEGhZr/62RskLIsw1kxQpbqOnWovp1JzJnBS6WUKU8pGdIhdgzGNUHn5bNkJOQoSSXSIZPb+nc1ppNQ48k0mojpU8950+J/XzXRw6eU8TjONMTMR4wWZIDoh085kwCUyLcYGKJPcbElYSCVl2lymYuo782UXoXVSd87rZ3entcZVcYgyHMAhHIMDF9CAG2iCCww4PMMbvFuh9WS9WK8/0ZJV/NmHP7I+vgHkpYxk</latexit>xJ
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<latexit sha1_base64="iS0NShqdQ1MihP9y3qelp7pbKcE=">AAACB3icbVDJSgNBFOxxjXEb9eilMQqewoy4XQTRi6cQIRskIfR0XpImPYvdb8QwzAfoz+hJ1Jt3f8C/sbMcNLFO9V7Vg1flRVJodJxva25+YXFpObOSXV1b39i0t7YrOowVhzIPZahqHtMgRQBlFCihFilgvieh6vWvh3r1HpQWYVDCQQRNn3UD0RGcoVm17P2GvlOY6FbSQHjApFBI0/TiJO8cjWdagkrasnNO3hmBzhJ3QnJkgmLL/mq0Qx77ECCXTOu660TYTJhCwSWk2UasIWK8z7pQNzRgPuhmMkqT0oNOqCj2gI7m396E+VoPfM94fIY9Pa0Nl/9p9Rg7581EBFGMEHBjMVonlhRDOiyFtoUCjnJgCONKmC8p7zHFOJrqsia+Ox12llSO8u5p/vj2OHd5NSkiQ3bJHjkkLjkjl+SGFEmZcPJEXsg7+bAerWfr1XobW+esyc0O+QPr8wdyOZmY</latexit>p
sNN = 5.02 TeV

<latexit sha1_base64="Txy19eoGRV1yQvGZInlwZAy91+Y=">AAACGHicbZA5TwMxEIW94QrhClDSWEQgqmiXI1ChCAoog0QCIrtaec0kMXgP2bOIaJU/An8GKsRR0fFvcEKQwjHV83zP0rwXJFJotO0PKzc2PjE5lZ8uzMzOzS8UF5caOk4VhzqPZazOA6ZBigjqKFDCeaKAhYGEs+D6sM/PbkBpEUen2E3AC1k7Ei3BGZqVX9yp+dmVm4BKeuv7W7aLcIsZPYJGz3ULhl18s8oo84slu2wPhv4VzlCUyHBqfvHNvYx5GkKEXDKtm46doJcxhYJL6BXcVEPC+DVrQ9PIiIWgvWwQr0fXWrGi2AE6eI96MxZq3Q0D4wkZdvRv1l/+x5optva8TERJihBxYzGslUqKMe23RC+FAo6yawTjSpgrKe8wxTiaLgsmvvM77F/R2Cw7lfL2yXapejAsIk9WyCrZIA7ZJVVyTGqkTji5J4/khbxad9aD9WQ9f1lz1vDPMvkx1vsnfS6fXA==</latexit>

Pj? > 30 GeV

PZ? > 60 GeV

<latexit sha1_base64="XaRXL/zDQf97QnsRnizOsn07jJs=">AAAB+HicbZC7TgJBFIZn8YZ4WzVWNhOJCTZk13griTYWFpjIJQFCZocDTJi9ZOasETf7LloZtfM5fAHfxgG3UPCvvjn/P8k5vxdJodFxvqzcwuLS8kp+tbC2vrG5ZW/v1HUYKw41HspQNT2mQYoAaihQQjNSwHxPQsMbXU38xj0oLcLgDscRdHw2CERfcIZm1LX32ggPmNyEg7SbuE5aaiOLj7p20Sk7U9F5cDMokkzVrv3Z7oU89iFALpnWLdeJsJMwhYJLSAvtWEPE+IgNoGUwYD7oTjJdP6WH/VBRHAKdvn9nE+ZrPfY9k/EZDvWsNxn+57Vi7F90EhFEMULATcR4/VhSDOmkBdoTCjjKsQHGlTBbUj5kinE0XRXM+e7ssfNQPy67Z+XT25Ni5TIrIk/2yQEpEZeckwq5JlVSI5wk5Jm8kXfr0XqyXqzXn2jOyv7skj+yPr4BqeqTBg==</latexit>

Log10(⌧)

<latexit sha1_base64="LCRYJbqIAo2+yg1J6p9kSMp9OEY=">AAACAXicbVDLSgNBEJyNrxhfUY+CLAYhgiS74usY9OJBQgTzgGwIs5NOMmT2wUyvGJY96c/oSdSbv+AP+DdOYg6aWKfqrmroKjcUXKFlfRmpufmFxaX0cmZldW19I7u5VVNBJBlUWSAC2XCpAsF9qCJHAY1QAvVcAXV3cDnS63cgFQ/8WxyG0PJoz+ddzijqVTu7axfLzmGnXOw4CPcYXwe9pB3bVpJ3kEYH7WzOKlhjmLPEnpAcmaDSzn46nYBFHvjIBFWqaVshtmIqkTMBScaJFISUDWgPmpr61APVisc5EnO/G0gT+2CO59/emHpKDT1XezyKfTWtjZb/ac0Iu+etmPthhOAzbdFaNxImBuaoDrPDJTAUQ00ok1x/abI+lZShLi2j49vTYWdJ7ahgnxZObo5zpYtJEWmyQ/ZIntjkjJTIFamQKmHkkTyTN/JuPBhPxovx+mNNGZObbfIHxsc36YOV2w==</latexit> 1/
N

dN
/d
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0
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<latexit sha1_base64="HPmPx+9wVonRuW6xxQvqUWryVXc=">AAAB83icbZDNTgIxFIU7+If4N+rSzURi4orMGKMuiW50h4n8JDAhnXKBhk5n0t4SyYQn0ZVRd76JL+DbWHAWCp7V13tOk3tPlAqu0fe/nMLK6tr6RnGztLW9s7vn7h80dGIUgzpLRKJaEdUguIQ6chTQShXQOBLQjEY3M785BqV5Ih9wkkIY04Hkfc4o2lHXdTsIj5jdSSaM5mOYdt2yX/Hn8pYhyKFMctW67menlzATg0QmqNbtwE8xzKhCzgRMSx2jIaVsRAfQtihpDDrM5ptPvZN+ojwcgjd//85mNNZ6Ekc2E1Mc6kVvNvzPaxvsX4UZl6lBkMxGrNc3wsPEmxXg9bgChmJigTLF7ZYeG1JFGdqaSvb8YPHYZWicVYKLyvn9ebl6nRdRJEfkmJySgFySKrklNVInjIzJM3kj745xnpwX5/UnWnDyP4fkj5yPbyHYkbQ=</latexit>

Inclusive
<latexit sha1_base64="Yw2vrbfLNMK6DTWFQjIuk80t8iU=">AAAB+XicbZDLTsJAFIaneEO8oSZu3DQSExemtgaVhQuiG5eYyCWhhEyHU5gwvWTm1EgqD6Mro+58DV/At3HALhT8V9+c/5/knN+LBVdo219GbmFxaXklv1pYW9/Y3Cpu7zRUlEgGdRaJSLY8qkDwEOrIUUArlkADT0DTG15P/OY9SMWj8A5HMXQC2g+5zxlFPeoW91ykyaVtVcrusYvwgKkfnLBxt1iyLXsqcx6cDEokU61b/HR7EUsCCJEJqlTbsWPspFQiZwLGBTdREFM2pH1oawxpAKqTTvcfm4d+JE0cgDl9/86mNFBqFHg6E1AcqFlvMvzPayfoVzopD+MEIWQ6oj0/ESZG5qQGs8clMBQjDZRJrrc02YBKylCXVdDnO7PHzkPj1HLOrbPbcql6lRWRJ/vkgBwRh1yQKrkhNVInjDySZ/JG3o3UeDJejNefaM7I/uySPzI+vgF0DpLY</latexit>

⌧ < 0.84 fm/c
<latexit sha1_base64="voknCHKU4vIr+riGTZThojqiEnk=">AAAB+XicbZDLSsNAFIYn9VbrrSq4cRMsgguJiVTtSopuXFawF2hKmUxP2qGTCzMnYol9GF2JuvM1fAHfxmnNQlv/1Tfn/wfO+b1YcIW2/WXkFhaXllfyq4W19Y3NreL2TkNFiWRQZ5GIZMujCgQPoY4cBbRiCTTwBDS94fXEb96DVDwK73AUQyeg/ZD7nFHUo25xz0WaXNpWpeweuwgPmPrBCRt3iyXbsqcy58HJoEQy1brFT7cXsSSAEJmgSrUdO8ZOSiVyJmBccBMFMWVD2oe2xpAGoDrpdP+xeehH0sQBmNP372xKA6VGgaczAcWBmvUmw/+8doJ+pZPyME4QQqYj2vMTYWJkTmowe1wCQzHSQJnkekuTDaikDHVZBX2+M3vsPDROLefcOrstl6pXWRF5sk8OyBFxyAWpkhtSI3XCyCN5Jm/k3UiNJ+PFeP2J5ozszy75I+PjG3cskto=</latexit>

⌧ > 0.84 fm/c

<latexit sha1_base64="GFki7dDiYbHmJPQY5jIna+8+rTc=">AAAB/3icbVDLSgNBEJyN7/iKetTDYBAUIeyKqEcfBKJ4iGBMJFnC7NhJBmcfzPSKYclBf0ZPot78B3/Av3ES96CJdaruqoau8iIpNNr2l5UZG5+YnJqeyc7OzS8s5paWr3QYKw4VHspQ1TymQYoAKihQQi1SwHxPQtW7Penr1TtQWoTBJXYjcH3WDkRLcIZm1cytRRFtINxjQulm+fqydHpEt+lZsVo83+o1c3m7YA9AR4mTkjxJUW7mPhs3IY99CJBLpnXdsSN0E6ZQcAm9bCPWEDF+y9pQNzRgPmg3GaTo0Y1WqCh2gA7m396E+Vp3fc94fIYdPaz1l/9p9RhbB24igihGCLixGK0VS4oh7ZdBb4QCjrJrCONKmC8p7zDFOJrKsia+Mxx2lFztFJy9wu7Fbv7wOC1imqySdbJJHLJPDkmJlEmFcPJInskbebcerCfrxXr9sWas9GaF/IH18Q17wZO8</latexit>

pp (PYTHIA + JEWEL)
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<latexit sha1_base64="c3RiVF5I2yIegm1OmNWPM4wnEp0=">AAAB5nicbZDLTsJAFIZP8YZ4Q126mUhMXJHWeFsS3RhXmFgggYZMh1M6YXrJzNRIGl5BV0bd+UC+gG/jgF0o+K++Of8/yfmPnwqutG1/WaWl5ZXVtfJ6ZWNza3unurvXUkkmGbosEYns+FSh4DG6mmuBnVQijXyBbX90PfXbDygVT+J7PU7Ri+gw5gFnVJuR+9jPbyf9as2u2zORRXAKqEGhZr/62RskLIsw1kxQpbqOnWovp1JzJnBS6WUKU8pGdIhdgzGNUHn5bNkJOQoSSXSIZPb+nc1ppNQ48k0mojpU8950+J/XzXRw6eU8TjONMTMR4wWZIDoh085kwCUyLcYGKJPcbElYSCVl2lymYuo782UXoXVSd87rZ3entcZVcYgyHMAhHIMDF9CAG2iCCww4PMMbvFuh9WS9WK8/0ZJV/NmHP7I+vgHkpYxk</latexit>xJ

<latexit sha1_base64="lKAh33gpQgjl5ylmIl9EjSkEJx4=">AAAB73icbZDLTsJAFIZP8YZ4Q126aSQmLgy0xtuS6Ma4IJgImEAl0+kpTJhenJkaScNz6MqoO9/FF/BtHLALBf/VN+f/Jzn/cWPOpLKsLyM3N7+wuJRfLqysrq1vFDe3mjJKBMUGjXgkbl0ikbMQG4opjrexQBK4HFvu4GLstx5QSBaFN2oYoxOQXsh8RonSozu7UusceLWK99hNr0bdYskqWxOZs2BnUIJM9W7xs+NFNAkwVJQTKdu2FSsnJUIxynFU6CQSY0IHpIdtjSEJUDrpZOuRuedHwlR9NCfv39mUBFIOA1dnAqL6ctobD//z2onyz5yUhXGiMKQ6oj0/4aaKzHF502MCqeJDDYQKprc0aZ8IQpU+UUHXt6fLzkLzsGyflI+vj0rV8+wQediBXdgHG06hCpdQhwZQEPAMb/Bu3BtPxovx+hPNGdmfbfgj4+Mb+lePOQ==</latexit> 1/
N

dN
/d

x
J

<latexit sha1_base64="iS0NShqdQ1MihP9y3qelp7pbKcE=">AAACB3icbVDJSgNBFOxxjXEb9eilMQqewoy4XQTRi6cQIRskIfR0XpImPYvdb8QwzAfoz+hJ1Jt3f8C/sbMcNLFO9V7Vg1flRVJodJxva25+YXFpObOSXV1b39i0t7YrOowVhzIPZahqHtMgRQBlFCihFilgvieh6vWvh3r1HpQWYVDCQQRNn3UD0RGcoVm17P2GvlOY6FbSQHjApFBI0/TiJO8cjWdagkrasnNO3hmBzhJ3QnJkgmLL/mq0Qx77ECCXTOu660TYTJhCwSWk2UasIWK8z7pQNzRgPuhmMkqT0oNOqCj2gI7m396E+VoPfM94fIY9Pa0Nl/9p9Rg7581EBFGMEHBjMVonlhRDOiyFtoUCjnJgCONKmC8p7zHFOJrqsia+Ox12llSO8u5p/vj2OHd5NSkiQ3bJHjkkLjkjl+SGFEmZcPJEXsg7+bAerWfr1XobW+esyc0O+QPr8wdyOZmY</latexit>p
sNN = 5.02 TeV

<latexit sha1_base64="Txy19eoGRV1yQvGZInlwZAy91+Y=">AAACGHicbZA5TwMxEIW94QrhClDSWEQgqmiXI1ChCAoog0QCIrtaec0kMXgP2bOIaJU/An8GKsRR0fFvcEKQwjHV83zP0rwXJFJotO0PKzc2PjE5lZ8uzMzOzS8UF5caOk4VhzqPZazOA6ZBigjqKFDCeaKAhYGEs+D6sM/PbkBpEUen2E3AC1k7Ei3BGZqVX9yp+dmVm4BKeuv7W7aLcIsZPYJGz3ULhl18s8oo84slu2wPhv4VzlCUyHBqfvHNvYx5GkKEXDKtm46doJcxhYJL6BXcVEPC+DVrQ9PIiIWgvWwQr0fXWrGi2AE6eI96MxZq3Q0D4wkZdvRv1l/+x5optva8TERJihBxYzGslUqKMe23RC+FAo6yawTjSpgrKe8wxTiaLgsmvvM77F/R2Cw7lfL2yXapejAsIk9WyCrZIA7ZJVVyTGqkTji5J4/khbxad9aD9WQ9f1lz1vDPMvkx1vsnfS6fXA==</latexit>

Pj? > 30 GeV

PZ? > 60 GeV

<latexit sha1_base64="GFki7dDiYbHmJPQY5jIna+8+rTc=">AAAB/3icbVDLSgNBEJyN7/iKetTDYBAUIeyKqEcfBKJ4iGBMJFnC7NhJBmcfzPSKYclBf0ZPot78B3/Av3ES96CJdaruqoau8iIpNNr2l5UZG5+YnJqeyc7OzS8s5paWr3QYKw4VHspQ1TymQYoAKihQQi1SwHxPQtW7Penr1TtQWoTBJXYjcH3WDkRLcIZm1cytRRFtINxjQulm+fqydHpEt+lZsVo83+o1c3m7YA9AR4mTkjxJUW7mPhs3IY99CJBLpnXdsSN0E6ZQcAm9bCPWEDF+y9pQNzRgPmg3GaTo0Y1WqCh2gA7m396E+Vp3fc94fIYdPaz1l/9p9RhbB24igihGCLixGK0VS4oh7ZdBb4QCjrJrCONKmC8p7zDFOJrKsia+Mxx2lFztFJy9wu7Fbv7wOC1imqySdbJJHLJPDkmJlEmFcPJInskbebcerCfrxXr9sWas9GaF/IH18Q17wZO8</latexit>

pp (PYTHIA + JEWEL)

<latexit sha1_base64="HPmPx+9wVonRuW6xxQvqUWryVXc=">AAAB83icbZDNTgIxFIU7+If4N+rSzURi4orMGKMuiW50h4n8JDAhnXKBhk5n0t4SyYQn0ZVRd76JL+DbWHAWCp7V13tOk3tPlAqu0fe/nMLK6tr6RnGztLW9s7vn7h80dGIUgzpLRKJaEdUguIQ6chTQShXQOBLQjEY3M785BqV5Ih9wkkIY04Hkfc4o2lHXdTsIj5jdSSaM5mOYdt2yX/Hn8pYhyKFMctW67menlzATg0QmqNbtwE8xzKhCzgRMSx2jIaVsRAfQtihpDDrM5ptPvZN+ojwcgjd//85mNNZ6Ekc2E1Mc6kVvNvzPaxvsX4UZl6lBkMxGrNc3wsPEmxXg9bgChmJigTLF7ZYeG1JFGdqaSvb8YPHYZWicVYKLyvn9ebl6nRdRJEfkmJySgFySKrklNVInjIzJM3kj745xnpwX5/UnWnDyP4fkj5yPbyHYkbQ=</latexit>

Inclusive
<latexit sha1_base64="Yw2vrbfLNMK6DTWFQjIuk80t8iU=">AAAB+XicbZDLTsJAFIaneEO8oSZu3DQSExemtgaVhQuiG5eYyCWhhEyHU5gwvWTm1EgqD6Mro+58DV/At3HALhT8V9+c/5/knN+LBVdo219GbmFxaXklv1pYW9/Y3Cpu7zRUlEgGdRaJSLY8qkDwEOrIUUArlkADT0DTG15P/OY9SMWj8A5HMXQC2g+5zxlFPeoW91ykyaVtVcrusYvwgKkfnLBxt1iyLXsqcx6cDEokU61b/HR7EUsCCJEJqlTbsWPspFQiZwLGBTdREFM2pH1oawxpAKqTTvcfm4d+JE0cgDl9/86mNFBqFHg6E1AcqFlvMvzPayfoVzopD+MEIWQ6oj0/ESZG5qQGs8clMBQjDZRJrrc02YBKylCXVdDnO7PHzkPj1HLOrbPbcql6lRWRJ/vkgBwRh1yQKrkhNVInjDySZ/JG3o3UeDJejNefaM7I/uySPzI+vgF0DpLY</latexit>

⌧ < 0.84 fm/c
<latexit sha1_base64="voknCHKU4vIr+riGTZThojqiEnk=">AAAB+XicbZDLSsNAFIYn9VbrrSq4cRMsgguJiVTtSopuXFawF2hKmUxP2qGTCzMnYol9GF2JuvM1fAHfxmnNQlv/1Tfn/wfO+b1YcIW2/WXkFhaXllfyq4W19Y3NreL2TkNFiWRQZ5GIZMujCgQPoY4cBbRiCTTwBDS94fXEb96DVDwK73AUQyeg/ZD7nFHUo25xz0WaXNpWpeweuwgPmPrBCRt3iyXbsqcy58HJoEQy1brFT7cXsSSAEJmgSrUdO8ZOSiVyJmBccBMFMWVD2oe2xpAGoDrpdP+xeehH0sQBmNP372xKA6VGgaczAcWBmvUmw/+8doJ+pZPyME4QQqYj2vMTYWJkTmowe1wCQzHSQJnkekuTDaikDHVZBX2+M3vsPDROLefcOrstl6pXWRF5sk8OyBFxyAWpkhtSI3XCyCN5Jm/k3UiNJ+PFeP2J5ozszy75I+PjG3cskto=</latexit>

⌧ > 0.84 fm/c

<latexit sha1_base64="3UcCsYzadS7oDlexRlGJcbeFPBw=">AAAB43icbZDLTgJBEEVr8IX4Ql266UhMXJEZ42tJdOMSjTwSIKSnqYEOPY9015iQCV+gK6Pu/CN/wL+xwVkoelen695O6pafKGnIdT+dwtLyyupacb20sbm1vVPe3WuaONUCGyJWsW773KCSETZIksJ2opGHvsKWP76e+a0H1EbG0T1NEuyFfBjJQApOdnTXzfrlilt152J/wcuhArnq/fJHdxCLNMSIhOLGdDw3oV7GNUmhcFrqpgYTLsZ8iB2LEQ/R9LL5plN2FMSa0QjZ/P0zm/HQmEno20zIaWQWvdnwP6+TUnDZy2SUpISRsBHrBaliFLNZYTaQGgWpiQUutLRbMjHimguyZynZ+t5i2b/QPKl659Wz29NK7So/RBEO4BCOwYMLqMEN1KEBAgJ4gld4c9B5dJ6dl+9owcn/7MMvOe9fkYSLBA==</latexit>

{<latexit sha1_base64="iKkGQZGQpRbs7bpy60Mcxqtw7vQ=">AAAB6nicbZDLTsMwEEWd8irlVWDJJqJCYlUliNeygg3LItEHaqPKcSetVTux7AmiivoTsELAjs/hB/gb3JIFtNzV8dxrae6ESnCDnvflFJaWV1bXiuuljc2t7Z3y7l7TJKlm0GCJSHQ7pAYEj6GBHAW0lQYqQwGtcHQ99VsPoA1P4jscKwgkHcQ84oyiHd13ER4xU2rSK1e8qjeTuwh+DhWSq94rf3b7CUslxMgENabjewqDjGrkTMCk1E0NKMpGdAAdizGVYIJstvDEPYoS7eIQ3Nn7dzaj0pixDG1GUhyaeW86/M/rpBhdBhmPVYoQMxuxXpQKFxN32tvtcw0MxdgCZZrbLV02pJoytNcp2fr+fNlFaJ5U/fPq2e1ppXaVH6JIDsghOSY+uSA1ckPqpEEYkeSZvJF3RzhPzovz+hMtOPmfffJHzsc3T9uObA==</latexit>pp

<latexit sha1_base64="9ZV4eA1s2qcdUO6iZFEJURKqiHs=">AAAB7HicbZDLTsMwEEUdnqW8CizZWFRIrKoE8VpWsGEZJPqQ2qhy3Elr1XEie4Koov4FrBCw42v4Af4Gt2QBLXd1PPdamjthKoVB1/1ylpZXVtfWSxvlza3tnd3K3n7TJJnm0OCJTHQ7ZAakUNBAgRLaqQYWhxJa4ehm6rceQBuRqHscpxDEbKBEJDhDO+p0ER4x90M/nPQqVbfmzkQXwSugSgr5vcpnt5/wLAaFXDJjOp6bYpAzjYJLmJS7mYGU8REbQMeiYjGYIJ+tPKHHUaIpDoHO3r+zOYuNGcehzcQMh2bemw7/8zoZRldBLlSaIShuI9aLMkkxodPmtC80cJRjC4xrYbekfMg042jvU7b1vfmyi9A8rXkXtfO7s2r9ujhEiRySI3JCPHJJ6uSW+KRBOEnIM3kj745ynpwX5/UnuuQUfw7IHzkf32YQjwQ=</latexit>

PbPb

<latexit sha1_base64="3UcCsYzadS7oDlexRlGJcbeFPBw=">AAAB43icbZDLTgJBEEVr8IX4Ql266UhMXJEZ42tJdOMSjTwSIKSnqYEOPY9015iQCV+gK6Pu/CN/wL+xwVkoelen695O6pafKGnIdT+dwtLyyupacb20sbm1vVPe3WuaONUCGyJWsW773KCSETZIksJ2opGHvsKWP76e+a0H1EbG0T1NEuyFfBjJQApOdnTXzfrlilt152J/wcuhArnq/fJHdxCLNMSIhOLGdDw3oV7GNUmhcFrqpgYTLsZ8iB2LEQ/R9LL5plN2FMSa0QjZ/P0zm/HQmEno20zIaWQWvdnwP6+TUnDZy2SUpISRsBHrBaliFLNZYTaQGgWpiQUutLRbMjHimguyZynZ+t5i2b/QPKl659Wz29NK7So/RBEO4BCOwYMLqMEN1KEBAgJ4gld4c9B5dJ6dl+9owcn/7MMvOe9fkYSLBA==</latexit>

{
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<latexit sha1_base64="c3RiVF5I2yIegm1OmNWPM4wnEp0=">AAAB5nicbZDLTsJAFIZP8YZ4Q126mUhMXJHWeFsS3RhXmFgggYZMh1M6YXrJzNRIGl5BV0bd+UC+gG/jgF0o+K++Of8/yfmPnwqutG1/WaWl5ZXVtfJ6ZWNza3unurvXUkkmGbosEYns+FSh4DG6mmuBnVQijXyBbX90PfXbDygVT+J7PU7Ri+gw5gFnVJuR+9jPbyf9as2u2zORRXAKqEGhZr/62RskLIsw1kxQpbqOnWovp1JzJnBS6WUKU8pGdIhdgzGNUHn5bNkJOQoSSXSIZPb+nc1ppNQ48k0mojpU8950+J/XzXRw6eU8TjONMTMR4wWZIDoh085kwCUyLcYGKJPcbElYSCVl2lymYuo782UXoXVSd87rZ3entcZVcYgyHMAhHIMDF9CAG2iCCww4PMMbvFuh9WS9WK8/0ZJV/NmHP7I+vgHkpYxk</latexit>xJ

<latexit sha1_base64="lKAh33gpQgjl5ylmIl9EjSkEJx4=">AAAB73icbZDLTsJAFIZP8YZ4Q126aSQmLgy0xtuS6Ma4IJgImEAl0+kpTJhenJkaScNz6MqoO9/FF/BtHLALBf/VN+f/Jzn/cWPOpLKsLyM3N7+wuJRfLqysrq1vFDe3mjJKBMUGjXgkbl0ikbMQG4opjrexQBK4HFvu4GLstx5QSBaFN2oYoxOQXsh8RonSozu7UusceLWK99hNr0bdYskqWxOZs2BnUIJM9W7xs+NFNAkwVJQTKdu2FSsnJUIxynFU6CQSY0IHpIdtjSEJUDrpZOuRuedHwlR9NCfv39mUBFIOA1dnAqL6ctobD//z2onyz5yUhXGiMKQ6oj0/4aaKzHF502MCqeJDDYQKprc0aZ8IQpU+UUHXt6fLzkLzsGyflI+vj0rV8+wQediBXdgHG06hCpdQhwZQEPAMb/Bu3BtPxovx+hPNGdmfbfgj4+Mb+lePOQ==</latexit> 1/
N

dN
/d

x
J

<latexit sha1_base64="XObH6dQNVgZi4QgAqyx/nPSBBdQ=">AAACAXicbVDLSgNBEJyNrxhfUY+CDAYhIoRdEfUYlUAUDysYoyQhzE46yeDsg5leMSw56c/oSdSbv+AP+DdOYg5qrFN1VzV0lRdJodG2P63UxOTU9Ex6NjM3v7C4lF1eudRhrDhUeChDdeUxDVIEUEGBEq4iBcz3JFS9m+OBXr0FpUUYXGAvgobPOoFoC87QrJrZdddzPVpHuMOE0rx7fVE+OaTb9LRULZ1t9ZvZnF2wh6DjxBmRHBnBbWY/6q2Qxz4EyCXTuubYETYSplBwCf1MPdYQMX7DOlAzNGA+6EYyzNGnm+1QUewCHc4/vQnzte75nvH4DLv6rzZY/qfVYmwfNBIRRDFCwI3FaO1YUgzpoA7aEgo4yp4hjCthvqS8yxTjaErLmPjO37Dj5HKn4OwVds93c8WjURFpskY2SJ44ZJ8USZm4pEI4eSBP5JW8WffWo/VsvXxbU9boZpX8gvX+BZoslFQ=</latexit>

PbPb (PYTHIA + JEWEL)

<latexit sha1_base64="iS0NShqdQ1MihP9y3qelp7pbKcE=">AAACB3icbVDJSgNBFOxxjXEb9eilMQqewoy4XQTRi6cQIRskIfR0XpImPYvdb8QwzAfoz+hJ1Jt3f8C/sbMcNLFO9V7Vg1flRVJodJxva25+YXFpObOSXV1b39i0t7YrOowVhzIPZahqHtMgRQBlFCihFilgvieh6vWvh3r1HpQWYVDCQQRNn3UD0RGcoVm17P2GvlOY6FbSQHjApFBI0/TiJO8cjWdagkrasnNO3hmBzhJ3QnJkgmLL/mq0Qx77ECCXTOu660TYTJhCwSWk2UasIWK8z7pQNzRgPuhmMkqT0oNOqCj2gI7m396E+VoPfM94fIY9Pa0Nl/9p9Rg7581EBFGMEHBjMVonlhRDOiyFtoUCjnJgCONKmC8p7zHFOJrqsia+Ox12llSO8u5p/vj2OHd5NSkiQ3bJHjkkLjkjl+SGFEmZcPJEXsg7+bAerWfr1XobW+esyc0O+QPr8wdyOZmY</latexit>p
sNN = 5.02 TeV

<latexit sha1_base64="Txy19eoGRV1yQvGZInlwZAy91+Y=">AAACGHicbZA5TwMxEIW94QrhClDSWEQgqmiXI1ChCAoog0QCIrtaec0kMXgP2bOIaJU/An8GKsRR0fFvcEKQwjHV83zP0rwXJFJotO0PKzc2PjE5lZ8uzMzOzS8UF5caOk4VhzqPZazOA6ZBigjqKFDCeaKAhYGEs+D6sM/PbkBpEUen2E3AC1k7Ei3BGZqVX9yp+dmVm4BKeuv7W7aLcIsZPYJGz3ULhl18s8oo84slu2wPhv4VzlCUyHBqfvHNvYx5GkKEXDKtm46doJcxhYJL6BXcVEPC+DVrQ9PIiIWgvWwQr0fXWrGi2AE6eI96MxZq3Q0D4wkZdvRv1l/+x5optva8TERJihBxYzGslUqKMe23RC+FAo6yawTjSpgrKe8wxTiaLgsmvvM77F/R2Cw7lfL2yXapejAsIk9WyCrZIA7ZJVVyTGqkTji5J4/khbxad9aD9WQ9f1lz1vDPMvkx1vsnfS6fXA==</latexit>

Pj? > 30 GeV

PZ? > 60 GeV
<latexit sha1_base64="HPmPx+9wVonRuW6xxQvqUWryVXc=">AAAB83icbZDNTgIxFIU7+If4N+rSzURi4orMGKMuiW50h4n8JDAhnXKBhk5n0t4SyYQn0ZVRd76JL+DbWHAWCp7V13tOk3tPlAqu0fe/nMLK6tr6RnGztLW9s7vn7h80dGIUgzpLRKJaEdUguIQ6chTQShXQOBLQjEY3M785BqV5Ih9wkkIY04Hkfc4o2lHXdTsIj5jdSSaM5mOYdt2yX/Hn8pYhyKFMctW67menlzATg0QmqNbtwE8xzKhCzgRMSx2jIaVsRAfQtihpDDrM5ptPvZN+ojwcgjd//85mNNZ6Ekc2E1Mc6kVvNvzPaxvsX4UZl6lBkMxGrNc3wsPEmxXg9bgChmJigTLF7ZYeG1JFGdqaSvb8YPHYZWicVYKLyvn9ebl6nRdRJEfkmJySgFySKrklNVInjIzJM3kj745xnpwX5/UnWnDyP4fkj5yPbyHYkbQ=</latexit>

Inclusive
<latexit sha1_base64="QwGaz8Z0nG7pgm9mFYiFuPHSumk=">AAAB+XicbZDLTsJAFIaneEO8oSZu3DQSExemtkaRhQuiG5eYyCWhhEyHU5gwvWTm1EgqD6Mro+58DV/At3HALhT8V9+c/5/knN+LBVdo219GbmFxaXklv1pYW9/Y3Cpu7zRUlEgGdRaJSLY8qkDwEOrIUUArlkADT0DTG15P/OY9SMWj8A5HMXQC2g+5zxlFPeoW91ykyaVjlSvusYvwgKkfnLBxt1iyLXsqcx6cDEokU61b/HR7EUsCCJEJqlTbsWPspFQiZwLGBTdREFM2pH1oawxpAKqTTvcfm4d+JE0cgDl9/86mNFBqFHg6E1AcqFlvMvzPayfoVzopD+MEIWQ6oj0/ESZG5qQGs8clMBQjDZRJrrc02YBKylCXVdDnO7PHzkPj1HLK1vntWal6lRWRJ/vkgBwRh1yQKrkhNVInjDySZ/JG3o3UeDJejNefaM7I/uySPzI+vgF4sJLb</latexit>

⌧ < 1.68 fm/c
<latexit sha1_base64="Wqh32YjwOhbGZ/TSqHXzBtk9d00=">AAAB+XicbZDLSsNAFIYn9VbrrSq4cRMsgguJiWjtSopuXFawF2hKmUxP2qGTCzMnYol9GF2JuvM1fAHfxmnNQlv/1Tfn/wfO+b1YcIW2/WXkFhaXllfyq4W19Y3NreL2TkNFiWRQZ5GIZMujCgQPoY4cBbRiCTTwBDS94fXEb96DVDwK73AUQyeg/ZD7nFHUo25xz0WaXDpWueIeuwgPmPrBCRt3iyXbsqcy58HJoEQy1brFT7cXsSSAEJmgSrUdO8ZOSiVyJmBccBMFMWVD2oe2xpAGoDrpdP+xeehH0sQBmNP372xKA6VGgaczAcWBmvUmw/+8doJ+pZPyME4QQqYj2vMTYWJkTmowe1wCQzHSQJnkekuTDaikDHVZBX2+M3vsPDROLadsnd+elapXWRF5sk8OyBFxyAWpkhtSI3XCyCN5Jm/k3UiNJ+PFeP2J5ozszy75I+PjG3vOkt0=</latexit>

⌧ > 1.68 fm/c
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<latexit sha1_base64="HPmPx+9wVonRuW6xxQvqUWryVXc=">AAAB83icbZDNTgIxFIU7+If4N+rSzURi4orMGKMuiW50h4n8JDAhnXKBhk5n0t4SyYQn0ZVRd76JL+DbWHAWCp7V13tOk3tPlAqu0fe/nMLK6tr6RnGztLW9s7vn7h80dGIUgzpLRKJaEdUguIQ6chTQShXQOBLQjEY3M785BqV5Ih9wkkIY04Hkfc4o2lHXdTsIj5jdSSaM5mOYdt2yX/Hn8pYhyKFMctW67menlzATg0QmqNbtwE8xzKhCzgRMSx2jIaVsRAfQtihpDDrM5ptPvZN+ojwcgjd//85mNNZ6Ekc2E1Mc6kVvNvzPaxvsX4UZl6lBkMxGrNc3wsPEmxXg9bgChmJigTLF7ZYeG1JFGdqaSvb8YPHYZWicVYKLyvn9ebl6nRdRJEfkmJySgFySKrklNVInjIzJM3kj745xnpwX5/UnWnDyP4fkj5yPbyHYkbQ=</latexit>

Inclusive

<latexit sha1_base64="XObH6dQNVgZi4QgAqyx/nPSBBdQ=">AAACAXicbVDLSgNBEJyNrxhfUY+CDAYhIoRdEfUYlUAUDysYoyQhzE46yeDsg5leMSw56c/oSdSbv+AP+DdOYg5qrFN1VzV0lRdJodG2P63UxOTU9Ex6NjM3v7C4lF1eudRhrDhUeChDdeUxDVIEUEGBEq4iBcz3JFS9m+OBXr0FpUUYXGAvgobPOoFoC87QrJrZdddzPVpHuMOE0rx7fVE+OaTb9LRULZ1t9ZvZnF2wh6DjxBmRHBnBbWY/6q2Qxz4EyCXTuubYETYSplBwCf1MPdYQMX7DOlAzNGA+6EYyzNGnm+1QUewCHc4/vQnzte75nvH4DLv6rzZY/qfVYmwfNBIRRDFCwI3FaO1YUgzpoA7aEgo4yp4hjCthvqS8yxTjaErLmPjO37Dj5HKn4OwVds93c8WjURFpskY2SJ44ZJ8USZm4pEI4eSBP5JW8WffWo/VsvXxbU9boZpX8gvX+BZoslFQ=</latexit>

PbPb (PYTHIA + JEWEL)

<latexit sha1_base64="XaRXL/zDQf97QnsRnizOsn07jJs=">AAAB+HicbZC7TgJBFIZn8YZ4WzVWNhOJCTZk13griTYWFpjIJQFCZocDTJi9ZOasETf7LloZtfM5fAHfxgG3UPCvvjn/P8k5vxdJodFxvqzcwuLS8kp+tbC2vrG5ZW/v1HUYKw41HspQNT2mQYoAaihQQjNSwHxPQsMbXU38xj0oLcLgDscRdHw2CERfcIZm1LX32ggPmNyEg7SbuE5aaiOLj7p20Sk7U9F5cDMokkzVrv3Z7oU89iFALpnWLdeJsJMwhYJLSAvtWEPE+IgNoGUwYD7oTjJdP6WH/VBRHAKdvn9nE+ZrPfY9k/EZDvWsNxn+57Vi7F90EhFEMULATcR4/VhSDOmkBdoTCjjKsQHGlTBbUj5kinE0XRXM+e7ssfNQPy67Z+XT25Ni5TIrIk/2yQEpEZeckwq5JlVSI5wk5Jm8kXfr0XqyXqzXn2jOyv7skj+yPr4BqeqTBg==</latexit>

Log10(⌧)

<latexit sha1_base64="LCRYJbqIAo2+yg1J6p9kSMp9OEY=">AAACAXicbVDLSgNBEJyNrxhfUY+CLAYhgiS74usY9OJBQgTzgGwIs5NOMmT2wUyvGJY96c/oSdSbv+AP+DdOYg6aWKfqrmroKjcUXKFlfRmpufmFxaX0cmZldW19I7u5VVNBJBlUWSAC2XCpAsF9qCJHAY1QAvVcAXV3cDnS63cgFQ/8WxyG0PJoz+ddzijqVTu7axfLzmGnXOw4CPcYXwe9pB3bVpJ3kEYH7WzOKlhjmLPEnpAcmaDSzn46nYBFHvjIBFWqaVshtmIqkTMBScaJFISUDWgPmpr61APVisc5EnO/G0gT+2CO59/emHpKDT1XezyKfTWtjZb/ac0Iu+etmPthhOAzbdFaNxImBuaoDrPDJTAUQ00ok1x/abI+lZShLi2j49vTYWdJ7ahgnxZObo5zpYtJEWmyQ/ZIntjkjJTIFamQKmHkkTyTN/JuPBhPxovx+mNNGZObbfIHxsc36YOV2w==</latexit> 1/
N

dN
/d

L
og

1
0
(⌧
)

<latexit sha1_base64="iS0NShqdQ1MihP9y3qelp7pbKcE=">AAACB3icbVDJSgNBFOxxjXEb9eilMQqewoy4XQTRi6cQIRskIfR0XpImPYvdb8QwzAfoz+hJ1Jt3f8C/sbMcNLFO9V7Vg1flRVJodJxva25+YXFpObOSXV1b39i0t7YrOowVhzIPZahqHtMgRQBlFCihFilgvieh6vWvh3r1HpQWYVDCQQRNn3UD0RGcoVm17P2GvlOY6FbSQHjApFBI0/TiJO8cjWdagkrasnNO3hmBzhJ3QnJkgmLL/mq0Qx77ECCXTOu660TYTJhCwSWk2UasIWK8z7pQNzRgPuhmMkqT0oNOqCj2gI7m396E+VoPfM94fIY9Pa0Nl/9p9Rg7581EBFGMEHBjMVonlhRDOiyFtoUCjnJgCONKmC8p7zHFOJrqsia+Ox12llSO8u5p/vj2OHd5NSkiQ3bJHjkkLjkjl+SGFEmZcPJEXsg7+bAerWfr1XobW+esyc0O+QPr8wdyOZmY</latexit>p
sNN = 5.02 TeV

<latexit sha1_base64="Txy19eoGRV1yQvGZInlwZAy91+Y=">AAACGHicbZA5TwMxEIW94QrhClDSWEQgqmiXI1ChCAoog0QCIrtaec0kMXgP2bOIaJU/An8GKsRR0fFvcEKQwjHV83zP0rwXJFJotO0PKzc2PjE5lZ8uzMzOzS8UF5caOk4VhzqPZazOA6ZBigjqKFDCeaKAhYGEs+D6sM/PbkBpEUen2E3AC1k7Ei3BGZqVX9yp+dmVm4BKeuv7W7aLcIsZPYJGz3ULhl18s8oo84slu2wPhv4VzlCUyHBqfvHNvYx5GkKEXDKtm46doJcxhYJL6BXcVEPC+DVrQ9PIiIWgvWwQr0fXWrGi2AE6eI96MxZq3Q0D4wkZdvRv1l/+x5optva8TERJihBxYzGslUqKMe23RC+FAo6yawTjSpgrKe8wxTiaLgsmvvM77F/R2Cw7lfL2yXapejAsIk9WyCrZIA7ZJVVyTGqkTji5J4/khbxad9aD9WQ9f1lz1vDPMvkx1vsnfS6fXA==</latexit>

Pj? > 30 GeV

PZ? > 60 GeV

<latexit sha1_base64="QwGaz8Z0nG7pgm9mFYiFuPHSumk=">AAAB+XicbZDLTsJAFIaneEO8oSZu3DQSExemtkaRhQuiG5eYyCWhhEyHU5gwvWTm1EgqD6Mro+58DV/At3HALhT8V9+c/5/knN+LBVdo219GbmFxaXklv1pYW9/Y3Cpu7zRUlEgGdRaJSLY8qkDwEOrIUUArlkADT0DTG15P/OY9SMWj8A5HMXQC2g+5zxlFPeoW91ykyaVjlSvusYvwgKkfnLBxt1iyLXsqcx6cDEokU61b/HR7EUsCCJEJqlTbsWPspFQiZwLGBTdREFM2pH1oawxpAKqTTvcfm4d+JE0cgDl9/86mNFBqFHg6E1AcqFlvMvzPayfoVzopD+MEIWQ6oj0/ESZG5qQGs8clMBQjDZRJrrc02YBKylCXVdDnO7PHzkPj1HLK1vntWal6lRWRJ/vkgBwRh1yQKrkhNVInjDySZ/JG3o3UeDJejNefaM7I/uySPzI+vgF4sJLb</latexit>

⌧ < 1.68 fm/c
<latexit sha1_base64="Wqh32YjwOhbGZ/TSqHXzBtk9d00=">AAAB+XicbZDLSsNAFIYn9VbrrSq4cRMsgguJiWjtSopuXFawF2hKmUxP2qGTCzMnYol9GF2JuvM1fAHfxmnNQlv/1Tfn/wfO+b1YcIW2/WXkFhaXllfyq4W19Y3NreL2TkNFiWRQZ5GIZMujCgQPoY4cBbRiCTTwBDS94fXEb96DVDwK73AUQyeg/ZD7nFHUo25xz0WaXDpWueIeuwgPmPrBCRt3iyXbsqcy58HJoEQy1brFT7cXsSSAEJmgSrUdO8ZOSiVyJmBccBMFMWVD2oe2xpAGoDrpdP+xeehH0sQBmNP372xKA6VGgaczAcWBmvUmw/+8doJ+pZPyME4QQqYj2vMTYWJkTmowe1wCQzHSQJnkekuTDaikDHVZBX2+M3vsPDROLadsnd+elapXWRF5sk8OyBFxyAWpkhtSI3XCyCN5Jm/k3UiNJ+PFeP2J5ozszy75I+PjG3vOkt0=</latexit>

⌧ > 1.68 fm/c

• Our early/late jet selection on             allows to evaluate <latexit sha1_base64="Bsxn4L2g3GprD6/hXuPlNe5Vdt8=">AAAB9XicbVC7TsNAEDyHVwivEEoaiwiJKrJRBJQRNJRBIg8ptqzzZZ2ccn7obg2JLH8KVAjo+BF+gL/hElxAwlSzO7Pa3fETwRVa1pdRWlvf2Nwqb1d2dvf2D6qHta6KU8mgw2IRy75PFQgeQQc5CugnEmjoC+j5k5u53nsAqXgc3eMsATeko4gHnFHULa9ac5CmXuYgTDELYhnmuVetWw1rAXOV2AWpkwJtr/rpDGOWhhAhE1SpgW0l6GZUImcC8oqTKkgom9ARDDSNaAjKzRa35+apXmriGMxF/dub0VCpWehrT0hxrJa1efM/bZBicOVmPEpShIhpi9aCVJgYm/MIzCGXwFDMNKFMcn2lycZUUoY6qIp+315+dpV0zxv2RaN516y3rosgyuSYnJAzYpNL0iK3pE06hJEpeSZv5N14NJ6MF+P1x1oyipkj8gfGxzf2wZLH</latexit>⌧form
<latexit sha1_base64="VxdoeOzxTnX0SBl5MfXL+SMa1MY=">AAAB6XicbZDLTgJBEEVr8IX4Ql266UhMXJEZQ9Ql8ZG4xEQeCUxIT1NAh55HumtMyISP0JVRd/6OP+Df2CALBe/qdN3bSd0KEiUNue6Xk1tZXVvfyG8WtrZ3dveK+wcNE6daYF3EKtatgBtUMsI6SVLYSjTyMFDYDEbXU7/5iNrIOHqgcYJ+yAeR7EvByY5anRtUxNltt1hyy+5MbBm8OZRgrlq3+NnpxSINMSKhuDFtz03Iz7gmKRROCp3UYMLFiA+wbTHiIRo/m+07YSf9WDMaIpu9f2czHhozDgObCTkNzaI3Hf7ntVPqX/qZjJKUMBI2Yr1+qhjFbFqb9aRGQWpsgQst7ZZMDLnmguxxCra+t1h2GRpnZe+8XLmvlKpX80Pk4QiO4RQ8uIAq3EEN6iBAwTO8wbszcp6cF+f1J5pz5n8O4Y+cj28yy40T</latexit>

�E
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  or           ?  
<latexit sha1_base64="ihXK6abCgDImo5mYPzBxuZDYFMA=">AAAB9XicbVC5TsNAEF2HK4TLhJLGIkKiimzEVUbQUAaJHFJsRevNOFllfWh3DIksfwpUCOj4EX6Av2ETXEDCq97Me6OZeX4iuELb/jJKK6tr6xvlzcrW9s7unrlfbas4lQxaLBax7PpUgeARtJCjgG4igYa+gI4/vpnpnQeQisfRPU4T8EI6jHjAGUXd6ptVF2naz1yECWZBLMM875s1u27PYS0TpyA1UqDZNz/dQczSECJkgirVc+wEvYxK5ExAXnFTBQllYzqEnqYRDUF52fz23DrWSy0cgTWvf3szGio1DX3tCSmO1KI2a/6n9VIMrryMR0mKEDFt0VqQCgtjaxaBNeASGIqpJpRJrq+02IhKylAHVdHvO4vPLpP2ad25qJ/fndUa10UQZXJIjsgJccglaZBb0iQtwsiEPJM38m48Gk/Gi/H6Yy0ZxcwB+QPj4xv3E5LI</latexit>⌧form

<latexit sha1_base64="cxAWe4EqMs0/WSb1DmmQCQ2NXw8=">AAAB6XicbZDLTgJBEEVr8IX4Ql266UhMXJEZQ9QlURcu0cgjgQnpaWqgQ88j3TUmhPARujLqzt/xB/wbG2Sh4F2drns7qVtBqqQh1/1yciura+sb+c3C1vbO7l5x/6BhkkwLrItEJboVcINKxlgnSQpbqUYeBQqbwfB66jcfURuZxA80StGPeD+WoRSc7KjVuUFFnN13iyW37M7ElsGbQwnmqnWLn51eIrIIYxKKG9P23JT8MdckhcJJoZMZTLkY8j62LcY8QuOPZ/tO2EmYaEYDZLP37+yYR8aMosBmIk4Ds+hNh/957YzCS38s4zQjjIWNWC/MFKOETWuzntQoSI0scKGl3ZKJAddckD1Owdb3FssuQ+Os7J2XK3eVUvVqfog8HMExnIIHF1CFW6hBHQQoeIY3eHeGzpPz4rz+RHPO/M8h/JHz8Q1GMY0g</latexit>

�R

5

Jet algorithms

7

Classic summary in Salam, ‘09

Sequential recombination according to a distance measure

Final state                                         Initial state

Re-cluster jets with    -algorithm (p=0.5)

(+ apply SoftDrop)

<latexit sha1_base64="mN2P6hCNjsOa82UHtP1gqiZ6trY=">AAAB5XicbZDLSsNAFIZP6q3WW9Wlm8EiuCqJFHVZdOOygr1AG8pketIMnVyYORFK6SPoStSdL+QL+DYmNQtt/VffnP8fOP/xEiUN2faXVVpb39jcKm9Xdnb39g+qh0cdE6daYFvEKtY9jxtUMsI2SVLYSzTy0FPY9Sa3ud99RG1kHD3QNEE35ONI+lJwykcD4umwWrPr9kJsFZwCalCoNax+DkaxSEOMSChuTN+xE3JnXJMUCueVQWow4WLCx9jPMOIhGne22HXOzvxYMwqQLd6/szMeGjMNvSwTcgrMspcP//P6KfnX7kxGSUoYiSySeX6qGMUsr8xGUqMgNc2ACy2zLZkIuOaCssNUsvrOctlV6FzUnct6475Ra94UhyjDCZzCOThwBU24gxa0QUAAz/AG79bYerJerNefaMkq/hzDH1kf3xH1i+Y=</latexit>⌧Identify jets applying anti-kt algorithm (p=-1) Compute opening angle of first splitting

<latexit sha1_base64="g2x8WYsVdSvJ4ChM6J7Ygxby3UE=">AAACGHicbZA7TwJBFIVn8YX4WrW0cCIxwYbsGl+VIdHCEo08EkAyO1xgwuwjM3cNZEPpn/Av2GpvZ2ztbP0lDkih4Km+uefczMzxIik0Os6nlZqbX1hcSi9nVlbX1jfsza2yDmPFocRDGaqqxzRIEUAJBUqoRgqY70moeL2LkV+5B6VFGNziIIKGzzqBaAvO0Iya9m6ufgkSGb25S+oIfUxKAZexRlDD4UHTbdpZJ++MRWfBnUCWTFRs2l/1VshjHwLkkmldc50IGwlTKLiEYaYea4gY77EO1AwGzAfdSMYfGdL9dqgodoGOz7+zCfO1HvieyfgMu3raGw3/9TqKRV3B+1M3Y/uskYggihECbhaN144lxZCOWqItoYCjHBhgXAnzdsq7TDFuetEZU4o7XcEslA/z7kn++PooWzif1JMmO2SP5IhLTkmBXJEiKRFOHsgTeSYv1qP1ar1Z7z/RlDXZ2SZ/ZH18A7mVoJo=</latexit>

(�RUncluster)1

<latexit sha1_base64="Bsxn4L2g3GprD6/hXuPlNe5Vdt8=">AAAB9XicbVC7TsNAEDyHVwivEEoaiwiJKrJRBJQRNJRBIg8ptqzzZZ2ccn7obg2JLH8KVAjo+BF+gL/hElxAwlSzO7Pa3fETwRVa1pdRWlvf2Nwqb1d2dvf2D6qHta6KU8mgw2IRy75PFQgeQQc5CugnEmjoC+j5k5u53nsAqXgc3eMsATeko4gHnFHULa9ac5CmXuYgTDELYhnmuVetWw1rAXOV2AWpkwJtr/rpDGOWhhAhE1SpgW0l6GZUImcC8oqTKkgom9ARDDSNaAjKzRa35+apXmriGMxF/dub0VCpWehrT0hxrJa1efM/bZBicOVmPEpShIhpi9aCVJgYm/MIzCGXwFDMNKFMcn2lycZUUoY6qIp+315+dpV0zxv2RaN516y3rosgyuSYnJAzYpNL0iK3pE06hJEpeSZv5N14NJ6MF+P1x1oyipkj8gfGxzf2wZLH</latexit>⌧form
<latexit sha1_base64="cxAWe4EqMs0/WSb1DmmQCQ2NXw8=">AAAB6XicbZDLTgJBEEVr8IX4Ql266UhMXJEZQ9QlURcu0cgjgQnpaWqgQ88j3TUmhPARujLqzt/xB/wbG2Sh4F2drns7qVtBqqQh1/1yciura+sb+c3C1vbO7l5x/6BhkkwLrItEJboVcINKxlgnSQpbqUYeBQqbwfB66jcfURuZxA80StGPeD+WoRSc7KjVuUFFnN13iyW37M7ElsGbQwnmqnWLn51eIrIIYxKKG9P23JT8MdckhcJJoZMZTLkY8j62LcY8QuOPZ/tO2EmYaEYDZLP37+yYR8aMosBmIk4Ds+hNh/957YzCS38s4zQjjIWNWC/MFKOETWuzntQoSI0scKGl3ZKJAddckD1Owdb3FssuQ+Os7J2XK3eVUvVqfog8HMExnIIHF1CFW6hBHQQoeIY3eHeGzpPz4rz+RHPO/M8h/JHz8Q1GMY0g</latexit>

�R• This feature is not unique to            : a similar selection can be made using       

<latexit sha1_base64="wwNCaJtnWoSzxb6GofzvlSZj/yw=">AAAB+HicbZA7T8MwFIVvyquUV4GRxaJCYooSxGusxMLYSvQhtVHluDeNVech20GUqL+AFXY2xMq/YeWX4JYM0HKmz/ecK18dPxVcacf5tEorq2vrG+XNytb2zu5edf+grZJMMmyxRCSy61OFgsfY0lwL7KYSaeQL7Pjjm5nfuUepeBLf6UmKXkRHMQ84o9qMmu6gWnNsZy6yDG4BNSjUGFS/+sOEZRHGmgmqVM91Uu3lVGrOBE4r/UxhStmYjrBnMKYRKi+fHzolJ0EiiQ6RzN+/szmNlJpEvslEVIdq0ZsN//VGkqYhZw8LP+vg2st5nGYaY2YWjRdkguiEzFogQy6RaTExQJnk5nbCQiop06ariinFXaxgGdpntntpXzTPa3W7qKcMR3AMp+DCFdThFhrQAgYIT/AML9aj9Wq9We8/0ZJV7BzCH1kf3+GHk5E=</latexit>

1

<latexit sha1_base64="c5TgRgFo8JNpCeADEfRGz4n80BM="></latexit>

⌧form ⇡ 1

2Ez(1� z)(1� cos✓12)
⇡ 1

zE�R2
⇠ 1

zcutp?min�R2
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  or           ?  
<latexit sha1_base64="ihXK6abCgDImo5mYPzBxuZDYFMA=">AAAB9XicbVC5TsNAEF2HK4TLhJLGIkKiimzEVUbQUAaJHFJsRevNOFllfWh3DIksfwpUCOj4EX6Av2ETXEDCq97Me6OZeX4iuELb/jJKK6tr6xvlzcrW9s7unrlfbas4lQxaLBax7PpUgeARtJCjgG4igYa+gI4/vpnpnQeQisfRPU4T8EI6jHjAGUXd6ptVF2naz1yECWZBLMM875s1u27PYS0TpyA1UqDZNz/dQczSECJkgirVc+wEvYxK5ExAXnFTBQllYzqEnqYRDUF52fz23DrWSy0cgTWvf3szGio1DX3tCSmO1KI2a/6n9VIMrryMR0mKEDFt0VqQCgtjaxaBNeASGIqpJpRJrq+02IhKylAHVdHvO4vPLpP2ad25qJ/fndUa10UQZXJIjsgJccglaZBb0iQtwsiEPJM38m48Gk/Gi/H6Yy0ZxcwB+QPj4xv3E5LI</latexit>⌧form

<latexit sha1_base64="cxAWe4EqMs0/WSb1DmmQCQ2NXw8=">AAAB6XicbZDLTgJBEEVr8IX4Ql266UhMXJEZQ9QlURcu0cgjgQnpaWqgQ88j3TUmhPARujLqzt/xB/wbG2Sh4F2drns7qVtBqqQh1/1yciura+sb+c3C1vbO7l5x/6BhkkwLrItEJboVcINKxlgnSQpbqUYeBQqbwfB66jcfURuZxA80StGPeD+WoRSc7KjVuUFFnN13iyW37M7ElsGbQwnmqnWLn51eIrIIYxKKG9P23JT8MdckhcJJoZMZTLkY8j62LcY8QuOPZ/tO2EmYaEYDZLP37+yYR8aMosBmIk4Ds+hNh/957YzCS38s4zQjjIWNWC/MFKOETWuzntQoSI0scKGl3ZKJAddckD1Owdb3FssuQ+Os7J2XK3eVUvVqfog8HMExnIIHF1CFW6hBHQQoeIY3eHeGzpPz4rz+RHPO/M8h/JHz8Q1GMY0g</latexit>

�R

5

Jet algorithms

7

Classic summary in Salam, ‘09

Sequential recombination according to a distance measure

Final state                                         Initial state

Re-cluster jets with    -algorithm (p=0.5)

(+ apply SoftDrop)

<latexit sha1_base64="mN2P6hCNjsOa82UHtP1gqiZ6trY=">AAAB5XicbZDLSsNAFIZP6q3WW9Wlm8EiuCqJFHVZdOOygr1AG8pketIMnVyYORFK6SPoStSdL+QL+DYmNQtt/VffnP8fOP/xEiUN2faXVVpb39jcKm9Xdnb39g+qh0cdE6daYFvEKtY9jxtUMsI2SVLYSzTy0FPY9Sa3ud99RG1kHD3QNEE35ONI+lJwykcD4umwWrPr9kJsFZwCalCoNax+DkaxSEOMSChuTN+xE3JnXJMUCueVQWow4WLCx9jPMOIhGne22HXOzvxYMwqQLd6/szMeGjMNvSwTcgrMspcP//P6KfnX7kxGSUoYiSySeX6qGMUsr8xGUqMgNc2ACy2zLZkIuOaCssNUsvrOctlV6FzUnct6475Ra94UhyjDCZzCOThwBU24gxa0QUAAz/AG79bYerJerNefaMkq/hzDH1kf3xH1i+Y=</latexit>⌧Identify jets applying anti-kt algorithm (p=-1) Compute opening angle of first splitting

<latexit sha1_base64="g2x8WYsVdSvJ4ChM6J7Ygxby3UE=">AAACGHicbZA7TwJBFIVn8YX4WrW0cCIxwYbsGl+VIdHCEo08EkAyO1xgwuwjM3cNZEPpn/Av2GpvZ2ztbP0lDkih4Km+uefczMzxIik0Os6nlZqbX1hcSi9nVlbX1jfsza2yDmPFocRDGaqqxzRIEUAJBUqoRgqY70moeL2LkV+5B6VFGNziIIKGzzqBaAvO0Iya9m6ufgkSGb25S+oIfUxKAZexRlDD4UHTbdpZJ++MRWfBnUCWTFRs2l/1VshjHwLkkmldc50IGwlTKLiEYaYea4gY77EO1AwGzAfdSMYfGdL9dqgodoGOz7+zCfO1HvieyfgMu3raGw3/9TqKRV3B+1M3Y/uskYggihECbhaN144lxZCOWqItoYCjHBhgXAnzdsq7TDFuetEZU4o7XcEslA/z7kn++PooWzif1JMmO2SP5IhLTkmBXJEiKRFOHsgTeSYv1qP1ar1Z7z/RlDXZ2SZ/ZH18A7mVoJo=</latexit>

(�RUncluster)1

<latexit sha1_base64="Bsxn4L2g3GprD6/hXuPlNe5Vdt8=">AAAB9XicbVC7TsNAEDyHVwivEEoaiwiJKrJRBJQRNJRBIg8ptqzzZZ2ccn7obg2JLH8KVAjo+BF+gL/hElxAwlSzO7Pa3fETwRVa1pdRWlvf2Nwqb1d2dvf2D6qHta6KU8mgw2IRy75PFQgeQQc5CugnEmjoC+j5k5u53nsAqXgc3eMsATeko4gHnFHULa9ac5CmXuYgTDELYhnmuVetWw1rAXOV2AWpkwJtr/rpDGOWhhAhE1SpgW0l6GZUImcC8oqTKkgom9ARDDSNaAjKzRa35+apXmriGMxF/dub0VCpWehrT0hxrJa1efM/bZBicOVmPEpShIhpi9aCVJgYm/MIzCGXwFDMNKFMcn2lycZUUoY6qIp+315+dpV0zxv2RaN516y3rosgyuSYnJAzYpNL0iK3pE06hJEpeSZv5N14NJ6MF+P1x1oyipkj8gfGxzf2wZLH</latexit>⌧form
<latexit sha1_base64="cxAWe4EqMs0/WSb1DmmQCQ2NXw8=">AAAB6XicbZDLTgJBEEVr8IX4Ql266UhMXJEZQ9QlURcu0cgjgQnpaWqgQ88j3TUmhPARujLqzt/xB/wbG2Sh4F2drns7qVtBqqQh1/1yciura+sb+c3C1vbO7l5x/6BhkkwLrItEJboVcINKxlgnSQpbqUYeBQqbwfB66jcfURuZxA80StGPeD+WoRSc7KjVuUFFnN13iyW37M7ElsGbQwnmqnWLn51eIrIIYxKKG9P23JT8MdckhcJJoZMZTLkY8j62LcY8QuOPZ/tO2EmYaEYDZLP37+yYR8aMosBmIk4Ds+hNh/957YzCS38s4zQjjIWNWC/MFKOETWuzntQoSI0scKGl3ZKJAddckD1Owdb3FssuQ+Os7J2XK3eVUvVqfog8HMExnIIHF1CFW6hBHQQoeIY3eHeGzpPz4rz+RHPO/M8h/JHz8Q1GMY0g</latexit>

�R• This feature is not unique to            : a similar selection can be made using       

<latexit sha1_base64="wwNCaJtnWoSzxb6GofzvlSZj/yw=">AAAB+HicbZA7T8MwFIVvyquUV4GRxaJCYooSxGusxMLYSvQhtVHluDeNVech20GUqL+AFXY2xMq/YeWX4JYM0HKmz/ecK18dPxVcacf5tEorq2vrG+XNytb2zu5edf+grZJMMmyxRCSy61OFgsfY0lwL7KYSaeQL7Pjjm5nfuUepeBLf6UmKXkRHMQ84o9qMmu6gWnNsZy6yDG4BNSjUGFS/+sOEZRHGmgmqVM91Uu3lVGrOBE4r/UxhStmYjrBnMKYRKi+fHzolJ0EiiQ6RzN+/szmNlJpEvslEVIdq0ZsN//VGkqYhZw8LP+vg2st5nGYaY2YWjRdkguiEzFogQy6RaTExQJnk5nbCQiop06ariinFXaxgGdpntntpXzTPa3W7qKcMR3AMp+DCFdThFhrQAgYIT/AML9aj9Wq9We8/0ZJV7BzCH1kf3+GHk5E=</latexit>

1

<latexit sha1_base64="c5TgRgFo8JNpCeADEfRGz4n80BM="></latexit>

⌧form ⇡ 1

2Ez(1� z)(1� cos✓12)
⇡ 1

zE�R2
⇠ 1

zcutp?min�R2

<latexit sha1_base64="FWfwqHX05Gy1eIt96ZH0hbrV2is="></latexit>

<latexit sha1_base64="FWfwqHX05Gy1eIt96ZH0hbrV2is="></latexit>

<latexit sha1_base64="FWfwqHX05Gy1eIt96ZH0hbrV2is="></latexit>

<latexit sha1_base64="FWfwqHX05Gy1eIt96ZH0hbrV2is="></latexit>

<latexit sha1_base64="FWfwqHX05Gy1eIt96ZH0hbrV2is="></latexit>

<latexit sha1_base64="7qhLBsj1LGMDFWmqsrNmZlXPztc=">AAACD3icbVC7SgNBFJ31GeNrVbCxGQxCbMKu+KokYGMZwTwgCcvs5CYZMvtg5q4krPsR/oKt9nZi6yfY+iVOYgpNPNW595zLuRw/lkKj43xaC4tLyyurubX8+sbm1ra9s1vTUaI4VHkkI9XwmQYpQqiiQAmNWAELfAl1f3A91uv3oLSIwjscxdAOWC8UXcEZmpVn7xdbyBIvbSEMMe1GKsiyY8/17IJTciag88SdkgKZouLZX61OxJMAQuSSad10nRjbKVMouIQs30o0xIwPWA+ahoYsAN1OJ/9n9MjkUuwDncy/vSkLtB4FvvEEDPt6Vhsv/9V6isV9wYczydi9bKcijBOEkJtDo3UTSTGi43JoRyjgKEeGMK6E+Z3yPlOMo6kwb0pxZyuYJ7WTknteOrs9LZSvpvXkyAE5JEXikgtSJjekQqqEkwfyRJ7Ji/VovVpv1vuPdcGa3uyRP7A+vgEnsJ0e</latexit>

(⌧form)1
<latexit sha1_base64="7qhLBsj1LGMDFWmqsrNmZlXPztc=">AAACD3icbVC7SgNBFJ31GeNrVbCxGQxCbMKu+KokYGMZwTwgCcvs5CYZMvtg5q4krPsR/oKt9nZi6yfY+iVOYgpNPNW595zLuRw/lkKj43xaC4tLyyurubX8+sbm1ra9s1vTUaI4VHkkI9XwmQYpQqiiQAmNWAELfAl1f3A91uv3oLSIwjscxdAOWC8UXcEZmpVn7xdbyBIvbSEMMe1GKsiyY8/17IJTciag88SdkgKZouLZX61OxJMAQuSSad10nRjbKVMouIQs30o0xIwPWA+ahoYsAN1OJ/9n9MjkUuwDncy/vSkLtB4FvvEEDPt6Vhsv/9V6isV9wYczydi9bKcijBOEkJtDo3UTSTGi43JoRyjgKEeGMK6E+Z3yPlOMo6kwb0pxZyuYJ7WTknteOrs9LZSvpvXkyAE5JEXikgtSJjekQqqEkwfyRJ7Ji/VovVpv1vuPdcGa3uyRP7A+vgEnsJ0e</latexit>

(⌧form)1

<latexit sha1_base64="+YLHfXdFZQvdAV+9qCOKa55L+jk=">AAACA3icbZA7T8MwFIWd8irlVWBksaiQylIliNeEKsHAWBB9SE1UOe5NY9VJLNtBVFFH/gIr7GyIlR/Cyi/BLRmg5Uyf7zlXvjq+4Exp2/60CguLS8srxdXS2vrG5lZ5e6elklRSaNKEJ7LjEwWcxdDUTHPoCAkk8jm0/eHlxG/fg1Qsie/0SIAXkUHMAkaJNiO36l4B1wTfHvacXrli1+yp8Dw4OVRQrkav/OX2E5pGEGvKiVJdxxbay4jUjHIYl9xUgSB0SAbQNRiTCJSXTW8e44MgkViHgKfv39mMREqNIt9kIqJDNetNhv96A0lEyOjDzM86OPcyFotUQ0zNovGClGOd4EkhuM8kUM1HBgiVzNyOaUgkodrUVjKlOLMVzEPrqOac1k5ujiv1i7yeItpD+6iKHHSG6ugaNVATUSTQE3pGL9aj9Wq9We8/0YKV7+yiP7I+vgHyXpd3</latexit>

(�R)1 <latexit sha1_base64="+YLHfXdFZQvdAV+9qCOKa55L+jk=">AAACA3icbZA7T8MwFIWd8irlVWBksaiQylIliNeEKsHAWBB9SE1UOe5NY9VJLNtBVFFH/gIr7GyIlR/Cyi/BLRmg5Uyf7zlXvjq+4Exp2/60CguLS8srxdXS2vrG5lZ5e6elklRSaNKEJ7LjEwWcxdDUTHPoCAkk8jm0/eHlxG/fg1Qsie/0SIAXkUHMAkaJNiO36l4B1wTfHvacXrli1+yp8Dw4OVRQrkav/OX2E5pGEGvKiVJdxxbay4jUjHIYl9xUgSB0SAbQNRiTCJSXTW8e44MgkViHgKfv39mMREqNIt9kIqJDNetNhv96A0lEyOjDzM86OPcyFotUQ0zNovGClGOd4EkhuM8kUM1HBgiVzNyOaUgkodrUVjKlOLMVzEPrqOac1k5ujiv1i7yeItpD+6iKHHSG6ugaNVATUSTQE3pGL9aj9Wq9We8/0YKV7+yiP7I+vgHyXpd3</latexit>

(�R)1
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Energy loss in an evolving QCD medium (revisited)

<latexit sha1_base64="c3RiVF5I2yIegm1OmNWPM4wnEp0=">AAAB5nicbZDLTsJAFIZP8YZ4Q126mUhMXJHWeFsS3RhXmFgggYZMh1M6YXrJzNRIGl5BV0bd+UC+gG/jgF0o+K++Of8/yfmPnwqutG1/WaWl5ZXVtfJ6ZWNza3unurvXUkkmGbosEYns+FSh4DG6mmuBnVQijXyBbX90PfXbDygVT+J7PU7Ri+gw5gFnVJuR+9jPbyf9as2u2zORRXAKqEGhZr/62RskLIsw1kxQpbqOnWovp1JzJnBS6WUKU8pGdIhdgzGNUHn5bNkJOQoSSXSIZPb+nc1ppNQ48k0mojpU8950+J/XzXRw6eU8TjONMTMR4wWZIDoh085kwCUyLcYGKJPcbElYSCVl2lymYuo782UXoXVSd87rZ3entcZVcYgyHMAhHIMDF9CAG2iCCww4PMMbvFuh9WS9WK8/0ZJV/NmHP7I+vgHkpYxk</latexit>xJ
<latexit sha1_base64="3UcCsYzadS7oDlexRlGJcbeFPBw=">AAAB43icbZDLTgJBEEVr8IX4Ql266UhMXJEZ42tJdOMSjTwSIKSnqYEOPY9015iQCV+gK6Pu/CN/wL+xwVkoelen695O6pafKGnIdT+dwtLyyupacb20sbm1vVPe3WuaONUCGyJWsW773KCSETZIksJ2opGHvsKWP76e+a0H1EbG0T1NEuyFfBjJQApOdnTXzfrlilt152J/wcuhArnq/fJHdxCLNMSIhOLGdDw3oV7GNUmhcFrqpgYTLsZ8iB2LEQ/R9LL5plN2FMSa0QjZ/P0zm/HQmEno20zIaWQWvdnwP6+TUnDZy2SUpISRsBHrBaliFLNZYTaQGgWpiQUutLRbMjHimguyZynZ+t5i2b/QPKl659Wz29NK7So/RBEO4BCOwYMLqMEN1KEBAgJ4gld4c9B5dJ6dl+9owcn/7MMvOe9fkYSLBA==</latexit>

{<latexit sha1_base64="iKkGQZGQpRbs7bpy60Mcxqtw7vQ=">AAAB6nicbZDLTsMwEEWd8irlVWDJJqJCYlUliNeygg3LItEHaqPKcSetVTux7AmiivoTsELAjs/hB/gb3JIFtNzV8dxrae6ESnCDnvflFJaWV1bXiuuljc2t7Z3y7l7TJKlm0GCJSHQ7pAYEj6GBHAW0lQYqQwGtcHQ99VsPoA1P4jscKwgkHcQ84oyiHd13ER4xU2rSK1e8qjeTuwh+DhWSq94rf3b7CUslxMgENabjewqDjGrkTMCk1E0NKMpGdAAdizGVYIJstvDEPYoS7eIQ3Nn7dzaj0pixDG1GUhyaeW86/M/rpBhdBhmPVYoQMxuxXpQKFxN32tvtcw0MxdgCZZrbLV02pJoytNcp2fr+fNlFaJ5U/fPq2e1ppXaVH6JIDsghOSY+uSA1ckPqpEEYkeSZvJF3RzhPzovz+hMtOPmfffJHzsc3T9uObA==</latexit> p
p

<latexit sha1_base64="9ZV4eA1s2qcdUO6iZFEJURKqiHs=">AAAB7HicbZDLTsMwEEUdnqW8CizZWFRIrKoE8VpWsGEZJPqQ2qhy3Elr1XEie4Koov4FrBCw42v4Af4Gt2QBLXd1PPdamjthKoVB1/1ylpZXVtfWSxvlza3tnd3K3n7TJJnm0OCJTHQ7ZAakUNBAgRLaqQYWhxJa4ehm6rceQBuRqHscpxDEbKBEJDhDO+p0ER4x90M/nPQqVbfmzkQXwSugSgr5vcpnt5/wLAaFXDJjOp6bYpAzjYJLmJS7mYGU8REbQMeiYjGYIJ+tPKHHUaIpDoHO3r+zOYuNGcehzcQMh2bemw7/8zoZRldBLlSaIShuI9aLMkkxodPmtC80cJRjC4xrYbekfMg042jvU7b1vfmyi9A8rXkXtfO7s2r9ujhEiRySI3JCPHJJ6uSW+KRBOEnIM3kj745ynpwX5/UnuuQUfw7IHzkf32YQjwQ=</latexit> P
b
P
b

<latexit sha1_base64="3UcCsYzadS7oDlexRlGJcbeFPBw=">AAAB43icbZDLTgJBEEVr8IX4Ql266UhMXJEZ42tJdOMSjTwSIKSnqYEOPY9015iQCV+gK6Pu/CN/wL+xwVkoelen695O6pafKGnIdT+dwtLyyupacb20sbm1vVPe3WuaONUCGyJWsW773KCSETZIksJ2opGHvsKWP76e+a0H1EbG0T1NEuyFfBjJQApOdnTXzfrlilt152J/wcuhArnq/fJHdxCLNMSIhOLGdDw3oV7GNUmhcFrqpgYTLsZ8iB2LEQ/R9LL5plN2FMSa0QjZ/P0zm/HQmEno20zIaWQWvdnwP6+TUnDZy2SUpISRsBHrBaliFLNZYTaQGgWpiQUutLRbMjHimguyZynZ+t5i2b/QPKl659Wz29NK7So/RBEO4BCOwYMLqMEN1KEBAgJ4gld4c9B5dJ6dl+9owcn/7MMvOe9fkYSLBA==</latexit>

{
0 0.2 0.4 0.6 0.8 1 1.2 1.40
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<latexit sha1_base64="c3RiVF5I2yIegm1OmNWPM4wnEp0=">AAAB5nicbZDLTsJAFIZP8YZ4Q126mUhMXJHWeFsS3RhXmFgggYZMh1M6YXrJzNRIGl5BV0bd+UC+gG/jgF0o+K++Of8/yfmPnwqutG1/WaWl5ZXVtfJ6ZWNza3unurvXUkkmGbosEYns+FSh4DG6mmuBnVQijXyBbX90PfXbDygVT+J7PU7Ri+gw5gFnVJuR+9jPbyf9as2u2zORRXAKqEGhZr/62RskLIsw1kxQpbqOnWovp1JzJnBS6WUKU8pGdIhdgzGNUHn5bNkJOQoSSXSIZPb+nc1ppNQ48k0mojpU8950+J/XzXRw6eU8TjONMTMR4wWZIDoh085kwCUyLcYGKJPcbElYSCVl2lymYuo782UXoXVSd87rZ3entcZVcYgyHMAhHIMDF9CAG2iCCww4PMMbvFuh9WS9WK8/0ZJV/NmHP7I+vgHkpYxk</latexit>xJ

<latexit sha1_base64="lKAh33gpQgjl5ylmIl9EjSkEJx4=">AAAB73icbZDLTsJAFIZP8YZ4Q126aSQmLgy0xtuS6Ma4IJgImEAl0+kpTJhenJkaScNz6MqoO9/FF/BtHLALBf/VN+f/Jzn/cWPOpLKsLyM3N7+wuJRfLqysrq1vFDe3mjJKBMUGjXgkbl0ikbMQG4opjrexQBK4HFvu4GLstx5QSBaFN2oYoxOQXsh8RonSozu7UusceLWK99hNr0bdYskqWxOZs2BnUIJM9W7xs+NFNAkwVJQTKdu2FSsnJUIxynFU6CQSY0IHpIdtjSEJUDrpZOuRuedHwlR9NCfv39mUBFIOA1dnAqL6ctobD//z2onyz5yUhXGiMKQ6oj0/4aaKzHF502MCqeJDDYQKprc0aZ8IQpU+UUHXt6fLzkLzsGyflI+vj0rV8+wQediBXdgHG06hCpdQhwZQEPAMb/Bu3BtPxovx+hPNGdmfbfgj4+Mb+lePOQ==</latexit> 1/
N

dN
/d

x
J

<latexit sha1_base64="XObH6dQNVgZi4QgAqyx/nPSBBdQ=">AAACAXicbVDLSgNBEJyNrxhfUY+CDAYhIoRdEfUYlUAUDysYoyQhzE46yeDsg5leMSw56c/oSdSbv+AP+DdOYg5qrFN1VzV0lRdJodG2P63UxOTU9Ex6NjM3v7C4lF1eudRhrDhUeChDdeUxDVIEUEGBEq4iBcz3JFS9m+OBXr0FpUUYXGAvgobPOoFoC87QrJrZdddzPVpHuMOE0rx7fVE+OaTb9LRULZ1t9ZvZnF2wh6DjxBmRHBnBbWY/6q2Qxz4EyCXTuubYETYSplBwCf1MPdYQMX7DOlAzNGA+6EYyzNGnm+1QUewCHc4/vQnzte75nvH4DLv6rzZY/qfVYmwfNBIRRDFCwI3FaO1YUgzpoA7aEgo4yp4hjCthvqS8yxTjaErLmPjO37Dj5HKn4OwVds93c8WjURFpskY2SJ44ZJ8USZm4pEI4eSBP5JW8WffWo/VsvXxbU9boZpX8gvX+BZoslFQ=</latexit>

PbPb (PYTHIA + JEWEL)

<latexit sha1_base64="iS0NShqdQ1MihP9y3qelp7pbKcE=">AAACB3icbVDJSgNBFOxxjXEb9eilMQqewoy4XQTRi6cQIRskIfR0XpImPYvdb8QwzAfoz+hJ1Jt3f8C/sbMcNLFO9V7Vg1flRVJodJxva25+YXFpObOSXV1b39i0t7YrOowVhzIPZahqHtMgRQBlFCihFilgvieh6vWvh3r1HpQWYVDCQQRNn3UD0RGcoVm17P2GvlOY6FbSQHjApFBI0/TiJO8cjWdagkrasnNO3hmBzhJ3QnJkgmLL/mq0Qx77ECCXTOu660TYTJhCwSWk2UasIWK8z7pQNzRgPuhmMkqT0oNOqCj2gI7m396E+VoPfM94fIY9Pa0Nl/9p9Rg7581EBFGMEHBjMVonlhRDOiyFtoUCjnJgCONKmC8p7zHFOJrqsia+Ox12llSO8u5p/vj2OHd5NSkiQ3bJHjkkLjkjl+SGFEmZcPJEXsg7+bAerWfr1XobW+esyc0O+QPr8wdyOZmY</latexit>p
sNN = 5.02 TeV

<latexit sha1_base64="Txy19eoGRV1yQvGZInlwZAy91+Y=">AAACGHicbZA5TwMxEIW94QrhClDSWEQgqmiXI1ChCAoog0QCIrtaec0kMXgP2bOIaJU/An8GKsRR0fFvcEKQwjHV83zP0rwXJFJotO0PKzc2PjE5lZ8uzMzOzS8UF5caOk4VhzqPZazOA6ZBigjqKFDCeaKAhYGEs+D6sM/PbkBpEUen2E3AC1k7Ei3BGZqVX9yp+dmVm4BKeuv7W7aLcIsZPYJGz3ULhl18s8oo84slu2wPhv4VzlCUyHBqfvHNvYx5GkKEXDKtm46doJcxhYJL6BXcVEPC+DVrQ9PIiIWgvWwQr0fXWrGi2AE6eI96MxZq3Q0D4wkZdvRv1l/+x5optva8TERJihBxYzGslUqKMe23RC+FAo6yawTjSpgrKe8wxTiaLgsmvvM77F/R2Cw7lfL2yXapejAsIk9WyCrZIA7ZJVVyTGqkTji5J4/khbxad9aD9WQ9f1lz1vDPMvkx1vsnfS6fXA==</latexit>

Pj? > 30 GeV

PZ? > 60 GeV

<latexit sha1_base64="HPmPx+9wVonRuW6xxQvqUWryVXc=">AAAB83icbZDNTgIxFIU7+If4N+rSzURi4orMGKMuiW50h4n8JDAhnXKBhk5n0t4SyYQn0ZVRd76JL+DbWHAWCp7V13tOk3tPlAqu0fe/nMLK6tr6RnGztLW9s7vn7h80dGIUgzpLRKJaEdUguIQ6chTQShXQOBLQjEY3M785BqV5Ih9wkkIY04Hkfc4o2lHXdTsIj5jdSSaM5mOYdt2yX/Hn8pYhyKFMctW67menlzATg0QmqNbtwE8xzKhCzgRMSx2jIaVsRAfQtihpDDrM5ptPvZN+ojwcgjd//85mNNZ6Ekc2E1Mc6kVvNvzPaxvsX4UZl6lBkMxGrNc3wsPEmxXg9bgChmJigTLF7ZYeG1JFGdqaSvb8YPHYZWicVYKLyvn9ebl6nRdRJEfkmJySgFySKrklNVInjIzJM3kj745xnpwX5/UnWnDyP4fkj5yPbyHYkbQ=</latexit>

Inclusive
<latexit sha1_base64="AZ5WNuKaU6fvy3jr9qclFKAzg9Y=">AAAB8nicbZDJTsMwFEWdMpUyNMCSjUWFxCpKmFeoAhYsC6KD1EaV4762Vp1B9gtSFfVHYIWAHZ/CD/A3uCULKNzV8bvX0rsvSKTQ6LqfVmFhcWl5pbhaWlvf2CzbW9sNHaeKQ53HMlatgGmQIoI6CpTQShSwMJDQDEZXU7/5AEqLOLrHcQJ+yAaR6AvO0Iy6drlzDRIZvaMX1HW8o65dcR13JvoXvBwqJFeta390ejFPQ4iQS6Z123MT9DOmUHAJk1In1ZAwPmIDaBuMWAjaz2aLT+h+P1YUh0Bn75/ZjIVaj8PAZEKGQz3vTYf/ee0U++d+JqIkRYi4iRivn0qKMZ32pz2hgKMcG2BcCbMl5UOmGEdzpZKp782X/QuNQ8c7dU5ujyvVy/wQRbJL9sgB8cgZqZIbUiN1wklKnsgrebPQerSerZfvaMHK/+yQX7LevwC0ZI7Y</latexit>

�R > 0.13
<latexit sha1_base64="rglutwo1JYrAP1y4XxJt+WLu2jk=">AAAB8nicbZC7TsMwFIadcivl0gAji0WFxBQl3AeGChgYC6IXqY0qxz1trToX2SdIVdQXgQkBG4/CC/A2uCUDFP7p8/l/S+c/QSKFRtf9tAoLi0vLK8XV0tr6xmbZ3tpu6DhVHOo8lrFqBUyDFBHUUaCEVqKAhYGEZjC6mvrNB1BaxNE9jhPwQzaIRF9whmbUtcuda5DI6B29oK7jHXXtiuu4M9G/4OVQIblqXfuj04t5GkKEXDKt256boJ8xhYJLmJQ6qYaE8REbQNtgxELQfjZbfEL3+7GiOAQ6e//MZizUehwGJhMyHOp5bzr8z2un2D/3MxElKULETcR4/VRSjOm0P+0JBRzl2ADjSpgtKR8yxTiaK5VMfW++7F9oHDreqXNye1ypXuaHKJJdskcOiEfOSJXckBqpE05S8kReyZuF1qP1bL18RwtW/meH/JL1/gWxXo7W</latexit>

�R < 0.13
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<latexit sha1_base64="c3RiVF5I2yIegm1OmNWPM4wnEp0=">AAAB5nicbZDLTsJAFIZP8YZ4Q126mUhMXJHWeFsS3RhXmFgggYZMh1M6YXrJzNRIGl5BV0bd+UC+gG/jgF0o+K++Of8/yfmPnwqutG1/WaWl5ZXVtfJ6ZWNza3unurvXUkkmGbosEYns+FSh4DG6mmuBnVQijXyBbX90PfXbDygVT+J7PU7Ri+gw5gFnVJuR+9jPbyf9as2u2zORRXAKqEGhZr/62RskLIsw1kxQpbqOnWovp1JzJnBS6WUKU8pGdIhdgzGNUHn5bNkJOQoSSXSIZPb+nc1ppNQ48k0mojpU8950+J/XzXRw6eU8TjONMTMR4wWZIDoh085kwCUyLcYGKJPcbElYSCVl2lymYuo782UXoXVSd87rZ3entcZVcYgyHMAhHIMDF9CAG2iCCww4PMMbvFuh9WS9WK8/0ZJV/NmHP7I+vgHkpYxk</latexit>xJ

<latexit sha1_base64="lKAh33gpQgjl5ylmIl9EjSkEJx4=">AAAB73icbZDLTsJAFIZP8YZ4Q126aSQmLgy0xtuS6Ma4IJgImEAl0+kpTJhenJkaScNz6MqoO9/FF/BtHLALBf/VN+f/Jzn/cWPOpLKsLyM3N7+wuJRfLqysrq1vFDe3mjJKBMUGjXgkbl0ikbMQG4opjrexQBK4HFvu4GLstx5QSBaFN2oYoxOQXsh8RonSozu7UusceLWK99hNr0bdYskqWxOZs2BnUIJM9W7xs+NFNAkwVJQTKdu2FSsnJUIxynFU6CQSY0IHpIdtjSEJUDrpZOuRuedHwlR9NCfv39mUBFIOA1dnAqL6ctobD//z2onyz5yUhXGiMKQ6oj0/4aaKzHF502MCqeJDDYQKprc0aZ8IQpU+UUHXt6fLzkLzsGyflI+vj0rV8+wQediBXdgHG06hCpdQhwZQEPAMb/Bu3BtPxovx+hPNGdmfbfgj4+Mb+lePOQ==</latexit> 1/
N

dN
/d

x
J

<latexit sha1_base64="iS0NShqdQ1MihP9y3qelp7pbKcE=">AAACB3icbVDJSgNBFOxxjXEb9eilMQqewoy4XQTRi6cQIRskIfR0XpImPYvdb8QwzAfoz+hJ1Jt3f8C/sbMcNLFO9V7Vg1flRVJodJxva25+YXFpObOSXV1b39i0t7YrOowVhzIPZahqHtMgRQBlFCihFilgvieh6vWvh3r1HpQWYVDCQQRNn3UD0RGcoVm17P2GvlOY6FbSQHjApFBI0/TiJO8cjWdagkrasnNO3hmBzhJ3QnJkgmLL/mq0Qx77ECCXTOu660TYTJhCwSWk2UasIWK8z7pQNzRgPuhmMkqT0oNOqCj2gI7m396E+VoPfM94fIY9Pa0Nl/9p9Rg7581EBFGMEHBjMVonlhRDOiyFtoUCjnJgCONKmC8p7zHFOJrqsia+Ox12llSO8u5p/vj2OHd5NSkiQ3bJHjkkLjkjl+SGFEmZcPJEXsg7+bAerWfr1XobW+esyc0O+QPr8wdyOZmY</latexit>p
sNN = 5.02 TeV

<latexit sha1_base64="Txy19eoGRV1yQvGZInlwZAy91+Y=">AAACGHicbZA5TwMxEIW94QrhClDSWEQgqmiXI1ChCAoog0QCIrtaec0kMXgP2bOIaJU/An8GKsRR0fFvcEKQwjHV83zP0rwXJFJotO0PKzc2PjE5lZ8uzMzOzS8UF5caOk4VhzqPZazOA6ZBigjqKFDCeaKAhYGEs+D6sM/PbkBpEUen2E3AC1k7Ei3BGZqVX9yp+dmVm4BKeuv7W7aLcIsZPYJGz3ULhl18s8oo84slu2wPhv4VzlCUyHBqfvHNvYx5GkKEXDKtm46doJcxhYJL6BXcVEPC+DVrQ9PIiIWgvWwQr0fXWrGi2AE6eI96MxZq3Q0D4wkZdvRv1l/+x5optva8TERJihBxYzGslUqKMe23RC+FAo6yawTjSpgrKe8wxTiaLgsmvvM77F/R2Cw7lfL2yXapejAsIk9WyCrZIA7ZJVVyTGqkTji5J4/khbxad9aD9WQ9f1lz1vDPMvkx1vsnfS6fXA==</latexit>

Pj? > 30 GeV

PZ? > 60 GeV

<latexit sha1_base64="GFki7dDiYbHmJPQY5jIna+8+rTc=">AAAB/3icbVDLSgNBEJyN7/iKetTDYBAUIeyKqEcfBKJ4iGBMJFnC7NhJBmcfzPSKYclBf0ZPot78B3/Av3ES96CJdaruqoau8iIpNNr2l5UZG5+YnJqeyc7OzS8s5paWr3QYKw4VHspQ1TymQYoAKihQQi1SwHxPQtW7Penr1TtQWoTBJXYjcH3WDkRLcIZm1cytRRFtINxjQulm+fqydHpEt+lZsVo83+o1c3m7YA9AR4mTkjxJUW7mPhs3IY99CJBLpnXdsSN0E6ZQcAm9bCPWEDF+y9pQNzRgPmg3GaTo0Y1WqCh2gA7m396E+Vp3fc94fIYdPaz1l/9p9RhbB24igihGCLixGK0VS4oh7ZdBb4QCjrJrCONKmC8p7zDFOJrKsia+Mxx2lFztFJy9wu7Fbv7wOC1imqySdbJJHLJPDkmJlEmFcPJInskbebcerCfrxXr9sWas9GaF/IH18Q17wZO8</latexit>

pp (PYTHIA + JEWEL)

<latexit sha1_base64="HPmPx+9wVonRuW6xxQvqUWryVXc=">AAAB83icbZDNTgIxFIU7+If4N+rSzURi4orMGKMuiW50h4n8JDAhnXKBhk5n0t4SyYQn0ZVRd76JL+DbWHAWCp7V13tOk3tPlAqu0fe/nMLK6tr6RnGztLW9s7vn7h80dGIUgzpLRKJaEdUguIQ6chTQShXQOBLQjEY3M785BqV5Ih9wkkIY04Hkfc4o2lHXdTsIj5jdSSaM5mOYdt2yX/Hn8pYhyKFMctW67menlzATg0QmqNbtwE8xzKhCzgRMSx2jIaVsRAfQtihpDDrM5ptPvZN+ojwcgjd//85mNNZ6Ekc2E1Mc6kVvNvzPaxvsX4UZl6lBkMxGrNc3wsPEmxXg9bgChmJigTLF7ZYeG1JFGdqaSvb8YPHYZWicVYKLyvn9ebl6nRdRJEfkmJySgFySKrklNVInjIzJM3kj745xnpwX5/UnWnDyP4fkj5yPbyHYkbQ=</latexit>

Inclusive

• We can repeat the exercise with almost identical results:
<latexit sha1_base64="cxAWe4EqMs0/WSb1DmmQCQ2NXw8=">AAAB6XicbZDLTgJBEEVr8IX4Ql266UhMXJEZQ9QlURcu0cgjgQnpaWqgQ88j3TUmhPARujLqzt/xB/wbG2Sh4F2drns7qVtBqqQh1/1yciura+sb+c3C1vbO7l5x/6BhkkwLrItEJboVcINKxlgnSQpbqUYeBQqbwfB66jcfURuZxA80StGPeD+WoRSc7KjVuUFFnN13iyW37M7ElsGbQwnmqnWLn51eIrIIYxKKG9P23JT8MdckhcJJoZMZTLkY8j62LcY8QuOPZ/tO2EmYaEYDZLP37+yYR8aMosBmIk4Ds+hNh/957YzCS38s4zQjjIWNWC/MFKOETWuzntQoSI0scKGl3ZKJAddckD1Owdb3FssuQ+Os7J2XK3eVUvVqfog8HMExnIIHF1CFW6hBHQQoeIY3eHeGzpPz4rz+RHPO/M8h/JHz8Q1GMY0g</latexit>

�R

<latexit sha1_base64="KKyOcdT1CXZ7eao61V9OSn3uFAo=">AAACBnicbVBLS8NAGNzUV42vqkcvi0XxVBLxdRAp6sFjFfuAJpTN9ku7dPNgdyOU0Lv+GT2JevMH+Af8N25jQG2d0+zMLHwzXsyZVJb1aRRmZufmF4qL5tLyyupaaX2jIaNEUKjTiEei5REJnIVQV0xxaMUCSOBxaHqDi7HfvAMhWRTeqmEMbkB6IfMZJUpLnVLZuQSuCL7Bu2fYqthHjmP+SKeZpFNWxcqAp4mdkzLKUeuUPpxuRJMAQkU5kbJtW7FyUyIUoxxGppNIiAkdkB60NQ1JANJNszIjvONHAqs+4Oz9O5uSQMph4OlMQFRfTnpj8T+vnSj/xE1ZGCcKQqoj2vMTjlWEx5vgLhNAFR9qQqhg+kpM+0QQqvRypq5vT5adJo19vVTl8PqgXD3PhyiiLbSN9pCNjlEVXaEaqiOKHtATekVvxr3xaDwbL9/RgpH/2UR/YLx/AaUYlKo=</latexit>

�R > 0.16

�R < 0.16
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<latexit sha1_base64="iS0NShqdQ1MihP9y3qelp7pbKcE=">AAACB3icbVDJSgNBFOxxjXEb9eilMQqewoy4XQTRi6cQIRskIfR0XpImPYvdb8QwzAfoz+hJ1Jt3f8C/sbMcNLFO9V7Vg1flRVJodJxva25+YXFpObOSXV1b39i0t7YrOowVhzIPZahqHtMgRQBlFCihFilgvieh6vWvh3r1HpQWYVDCQQRNn3UD0RGcoVm17P2GvlOY6FbSQHjApFBI0/TiJO8cjWdagkrasnNO3hmBzhJ3QnJkgmLL/mq0Qx77ECCXTOu660TYTJhCwSWk2UasIWK8z7pQNzRgPuhmMkqT0oNOqCj2gI7m396E+VoPfM94fIY9Pa0Nl/9p9Rg7581EBFGMEHBjMVonlhRDOiyFtoUCjnJgCONKmC8p7zHFOJrqsia+Ox12llSO8u5p/vj2OHd5NSkiQ3bJHjkkLjkjl+SGFEmZcPJEXsg7+bAerWfr1XobW+esyc0O+QPr8wdyOZmY</latexit>p
sNN = 5.02 TeV

<latexit sha1_base64="Txy19eoGRV1yQvGZInlwZAy91+Y=">AAACGHicbZA5TwMxEIW94QrhClDSWEQgqmiXI1ChCAoog0QCIrtaec0kMXgP2bOIaJU/An8GKsRR0fFvcEKQwjHV83zP0rwXJFJotO0PKzc2PjE5lZ8uzMzOzS8UF5caOk4VhzqPZazOA6ZBigjqKFDCeaKAhYGEs+D6sM/PbkBpEUen2E3AC1k7Ei3BGZqVX9yp+dmVm4BKeuv7W7aLcIsZPYJGz3ULhl18s8oo84slu2wPhv4VzlCUyHBqfvHNvYx5GkKEXDKtm46doJcxhYJL6BXcVEPC+DVrQ9PIiIWgvWwQr0fXWrGi2AE6eI96MxZq3Q0D4wkZdvRv1l/+x5optva8TERJihBxYzGslUqKMe23RC+FAo6yawTjSpgrKe8wxTiaLgsmvvM77F/R2Cw7lfL2yXapejAsIk9WyCrZIA7ZJVVyTGqkTji5J4/khbxad9aD9WQ9f1lz1vDPMvkx1vsnfS6fXA==</latexit>

Pj? > 30 GeV

PZ? > 60 GeV

<latexit sha1_base64="GFki7dDiYbHmJPQY5jIna+8+rTc=">AAAB/3icbVDLSgNBEJyN7/iKetTDYBAUIeyKqEcfBKJ4iGBMJFnC7NhJBmcfzPSKYclBf0ZPot78B3/Av3ES96CJdaruqoau8iIpNNr2l5UZG5+YnJqeyc7OzS8s5paWr3QYKw4VHspQ1TymQYoAKihQQi1SwHxPQtW7Penr1TtQWoTBJXYjcH3WDkRLcIZm1cytRRFtINxjQulm+fqydHpEt+lZsVo83+o1c3m7YA9AR4mTkjxJUW7mPhs3IY99CJBLpnXdsSN0E6ZQcAm9bCPWEDF+y9pQNzRgPmg3GaTo0Y1WqCh2gA7m396E+Vp3fc94fIYdPaz1l/9p9RhbB24igihGCLixGK0VS4oh7ZdBb4QCjrJrCONKmC8p7zDFOJrKsia+Mxx2lFztFJy9wu7Fbv7wOC1imqySdbJJHLJPDkmJlEmFcPJInskbebcerCfrxXr9sWas9GaF/IH18Q17wZO8</latexit>

pp (PYTHIA + JEWEL)

<latexit sha1_base64="pwkJFddPP/9nIpXlkrVgLwjeiEo=">AAAB6XicbZDLTgJBEEVr8IX4Ql266UhMXJEZ42tJ1IVLNPJIYEJ6mhro0PNId40JIXyEroy683f8Af/GBlkoeFen695O6laQKmnIdb+c3NLyyupafr2wsbm1vVPc3aubJNMCayJRiW4G3KCSMdZIksJmqpFHgcJGMLie+I1H1EYm8QMNU/Qj3otlKAUnO2q2b1ARZ/edYsktu1OxRfBmUIKZqp3iZ7ubiCzCmITixrQ8NyV/xDVJoXBcaGcGUy4GvIctizGP0Pij6b5jdhQmmlEf2fT9OzvikTHDKLCZiFPfzHuT4X9eK6Pw0h/JOM0IY2Ej1gszxShhk9qsKzUKUkMLXGhpt2SizzUXZI9TsPW9+bKLUD8pe+fls7vTUuVqdog8HMAhHIMHF1CBW6hCDQQoeIY3eHcGzpPz4rz+RHPO7M8+/JHz8Q1Gg40h</latexit>

�R

<latexit sha1_base64="+JHP8tS3YwHNUI7nihs5fwRHBJ8=">AAAB9HicbZDLTsJAFIaneEO8FV26mUhMXBhojbclUReuCBq5JLQh0+kBJkwvmZliSMOb6MqoO5/EF/BtHLALBf/VN+f/Jznn92LOpLKsLyO3tLyyupZfL2xsbm3vmMXdpowSQaFBIx6JtkckcBZCQzHFoR0LIIHHoeUNr6d+awRCsih8UOMY3ID0Q9ZjlCg96ppFu1Jzjv1axXdugCuC77tmySpbM+FFsDMooUz1rvnp+BFNAggV5UTKjm3Fyk2JUIxymBScREJM6JD0oaMxJAFIN52tPsGHvUhgNQA8e//OpiSQchx4OhMQNZDz3nT4n9dJVO/STVkYJwpCqiPa6yUcqwhPG8A+E0AVH2sgVDC9JaYDIghVuqeCPt+eP3YRmidl+7x8dndaql5lReTRPjpAR8hGF6iKblEdNRBFj+gZvaF3Y2Q8GS/G6080Z2R/9tAfGR/f2xWQJw==</latexit> 1/
N
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<latexit sha1_base64="iS0NShqdQ1MihP9y3qelp7pbKcE=">AAACB3icbVDJSgNBFOxxjXEb9eilMQqewoy4XQTRi6cQIRskIfR0XpImPYvdb8QwzAfoz+hJ1Jt3f8C/sbMcNLFO9V7Vg1flRVJodJxva25+YXFpObOSXV1b39i0t7YrOowVhzIPZahqHtMgRQBlFCihFilgvieh6vWvh3r1HpQWYVDCQQRNn3UD0RGcoVm17P2GvlOY6FbSQHjApFBI0/TiJO8cjWdagkrasnNO3hmBzhJ3QnJkgmLL/mq0Qx77ECCXTOu660TYTJhCwSWk2UasIWK8z7pQNzRgPuhmMkqT0oNOqCj2gI7m396E+VoPfM94fIY9Pa0Nl/9p9Rg7581EBFGMEHBjMVonlhRDOiyFtoUCjnJgCONKmC8p7zHFOJrqsia+Ox12llSO8u5p/vj2OHd5NSkiQ3bJHjkkLjkjl+SGFEmZcPJEXsg7+bAerWfr1XobW+esyc0O+QPr8wdyOZmY</latexit>p
sNN = 5.02 TeV

<latexit sha1_base64="Txy19eoGRV1yQvGZInlwZAy91+Y=">AAACGHicbZA5TwMxEIW94QrhClDSWEQgqmiXI1ChCAoog0QCIrtaec0kMXgP2bOIaJU/An8GKsRR0fFvcEKQwjHV83zP0rwXJFJotO0PKzc2PjE5lZ8uzMzOzS8UF5caOk4VhzqPZazOA6ZBigjqKFDCeaKAhYGEs+D6sM/PbkBpEUen2E3AC1k7Ei3BGZqVX9yp+dmVm4BKeuv7W7aLcIsZPYJGz3ULhl18s8oo84slu2wPhv4VzlCUyHBqfvHNvYx5GkKEXDKtm46doJcxhYJL6BXcVEPC+DVrQ9PIiIWgvWwQr0fXWrGi2AE6eI96MxZq3Q0D4wkZdvRv1l/+x5optva8TERJihBxYzGslUqKMe23RC+FAo6yawTjSpgrKe8wxTiaLgsmvvM77F/R2Cw7lfL2yXapejAsIk9WyCrZIA7ZJVVyTGqkTji5J4/khbxad9aD9WQ9f1lz1vDPMvkx1vsnfS6fXA==</latexit>

Pj? > 30 GeV

PZ? > 60 GeV

<latexit sha1_base64="pwkJFddPP/9nIpXlkrVgLwjeiEo=">AAAB6XicbZDLTgJBEEVr8IX4Ql266UhMXJEZ42tJ1IVLNPJIYEJ6mhro0PNId40JIXyEroy683f8Af/GBlkoeFen695O6laQKmnIdb+c3NLyyupafr2wsbm1vVPc3aubJNMCayJRiW4G3KCSMdZIksJmqpFHgcJGMLie+I1H1EYm8QMNU/Qj3otlKAUnO2q2b1ARZ/edYsktu1OxRfBmUIKZqp3iZ7ubiCzCmITixrQ8NyV/xDVJoXBcaGcGUy4GvIctizGP0Pij6b5jdhQmmlEf2fT9OzvikTHDKLCZiFPfzHuT4X9eK6Pw0h/JOM0IY2Ej1gszxShhk9qsKzUKUkMLXGhpt2SizzUXZI9TsPW9+bKLUD8pe+fls7vTUuVqdog8HMAhHIMHF1CBW6hCDQQoeIY3eHcGzpPz4rz+RHPO7M8+/JHz8Q1Gg40h</latexit>

�R

<latexit sha1_base64="+JHP8tS3YwHNUI7nihs5fwRHBJ8=">AAAB9HicbZDLTsJAFIaneEO8FV26mUhMXBhojbclUReuCBq5JLQh0+kBJkwvmZliSMOb6MqoO5/EF/BtHLALBf/VN+f/Jznn92LOpLKsLyO3tLyyupZfL2xsbm3vmMXdpowSQaFBIx6JtkckcBZCQzHFoR0LIIHHoeUNr6d+awRCsih8UOMY3ID0Q9ZjlCg96ppFu1Jzjv1axXdugCuC77tmySpbM+FFsDMooUz1rvnp+BFNAggV5UTKjm3Fyk2JUIxymBScREJM6JD0oaMxJAFIN52tPsGHvUhgNQA8e//OpiSQchx4OhMQNZDz3nT4n9dJVO/STVkYJwpCqiPa6yUcqwhPG8A+E0AVH2sgVDC9JaYDIghVuqeCPt+eP3YRmidl+7x8dndaql5lReTRPjpAR8hGF6iKblEdNRBFj+gZvaF3Y2Q8GS/G6080Z2R/9tAfGR/f2xWQJw==</latexit> 1/
N

dN
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�
R

<latexit sha1_base64="XObH6dQNVgZi4QgAqyx/nPSBBdQ=">AAACAXicbVDLSgNBEJyNrxhfUY+CDAYhIoRdEfUYlUAUDysYoyQhzE46yeDsg5leMSw56c/oSdSbv+AP+DdOYg5qrFN1VzV0lRdJodG2P63UxOTU9Ex6NjM3v7C4lF1eudRhrDhUeChDdeUxDVIEUEGBEq4iBcz3JFS9m+OBXr0FpUUYXGAvgobPOoFoC87QrJrZdddzPVpHuMOE0rx7fVE+OaTb9LRULZ1t9ZvZnF2wh6DjxBmRHBnBbWY/6q2Qxz4EyCXTuubYETYSplBwCf1MPdYQMX7DOlAzNGA+6EYyzNGnm+1QUewCHc4/vQnzte75nvH4DLv6rzZY/qfVYmwfNBIRRDFCwI3FaO1YUgzpoA7aEgo4yp4hjCthvqS8yxTjaErLmPjO37Dj5HKn4OwVds93c8WjURFpskY2SJ44ZJ8USZm4pEI4eSBP5JW8WffWo/VsvXxbU9boZpX8gvX+BZoslFQ=</latexit>

PbPb (PYTHIA + JEWEL)

<latexit sha1_base64="KKyOcdT1CXZ7eao61V9OSn3uFAo=">AAACBnicbVBLS8NAGNzUV42vqkcvi0XxVBLxdRAp6sFjFfuAJpTN9ku7dPNgdyOU0Lv+GT2JevMH+Af8N25jQG2d0+zMLHwzXsyZVJb1aRRmZufmF4qL5tLyyupaaX2jIaNEUKjTiEei5REJnIVQV0xxaMUCSOBxaHqDi7HfvAMhWRTeqmEMbkB6IfMZJUpLnVLZuQSuCL7Bu2fYqthHjmP+SKeZpFNWxcqAp4mdkzLKUeuUPpxuRJMAQkU5kbJtW7FyUyIUoxxGppNIiAkdkB60NQ1JANJNszIjvONHAqs+4Oz9O5uSQMph4OlMQFRfTnpj8T+vnSj/xE1ZGCcKQqoj2vMTjlWEx5vgLhNAFR9qQqhg+kpM+0QQqvRypq5vT5adJo19vVTl8PqgXD3PhyiiLbSN9pCNjlEVXaEaqiOKHtATekVvxr3xaDwbL9/RgpH/2UR/YLx/AaUYlKo=</latexit>

�R > 0.16

�R < 0.16

<latexit sha1_base64="TtVqj+aWJbE5Q2G51Z7gFvi1nls=">AAACBnicbVDJTsMwFHRYS9gKHLlYVCBOUcJ+QKgCDhwLoovURJXjvrZWnUW2g1RFvcPPwAkBNz6AH+BvcEMkoGVO45mx9Gb8mDOpbPvTmJqemZ2bLyyYi0vLK6vFtfWajBJBoUojHomGTyRwFkJVMcWhEQsggc+h7vcvRn79DoRkUXirBjF4AemGrMMoUVpqFUvuJXBF8A3eOcO25ey7rvkjnWaSTtmWnQFPEicnJZSj0ip+uO2IJgGEinIiZdOxY+WlRChGOQxNN5EQE9onXWhqGpIApJdmZYZ4uxMJrHqAs/fvbEoCKQeBrzMBUT057o3E/7xmojonXsrCOFEQUh3RXifhWEV4tAluMwFU8YEmhAqmr8S0RwShSi9n6vrOeNlJUtuznCPr8PqgVD7PhyigTbSFdpGDjlEZXaEKqiKKHtATekVvxr3xaDwbL9/RKSP/s4H+wHj/ApvrlKQ=</latexit>

�R > 0.13

�R < 0.13
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<latexit sha1_base64="c3RiVF5I2yIegm1OmNWPM4wnEp0=">AAAB5nicbZDLTsJAFIZP8YZ4Q126mUhMXJHWeFsS3RhXmFgggYZMh1M6YXrJzNRIGl5BV0bd+UC+gG/jgF0o+K++Of8/yfmPnwqutG1/WaWl5ZXVtfJ6ZWNza3unurvXUkkmGbosEYns+FSh4DG6mmuBnVQijXyBbX90PfXbDygVT+J7PU7Ri+gw5gFnVJuR+9jPbyf9as2u2zORRXAKqEGhZr/62RskLIsw1kxQpbqOnWovp1JzJnBS6WUKU8pGdIhdgzGNUHn5bNkJOQoSSXSIZPb+nc1ppNQ48k0mojpU8950+J/XzXRw6eU8TjONMTMR4wWZIDoh085kwCUyLcYGKJPcbElYSCVl2lymYuo782UXoXVSd87rZ3entcZVcYgyHMAhHIMDF9CAG2iCCww4PMMbvFuh9WS9WK8/0ZJV/NmHP7I+vgHkpYxk</latexit>xJ
<latexit sha1_base64="3UcCsYzadS7oDlexRlGJcbeFPBw=">AAAB43icbZDLTgJBEEVr8IX4Ql266UhMXJEZ42tJdOMSjTwSIKSnqYEOPY9015iQCV+gK6Pu/CN/wL+xwVkoelen695O6pafKGnIdT+dwtLyyupacb20sbm1vVPe3WuaONUCGyJWsW773KCSETZIksJ2opGHvsKWP76e+a0H1EbG0T1NEuyFfBjJQApOdnTXzfrlilt152J/wcuhArnq/fJHdxCLNMSIhOLGdDw3oV7GNUmhcFrqpgYTLsZ8iB2LEQ/R9LL5plN2FMSa0QjZ/P0zm/HQmEno20zIaWQWvdnwP6+TUnDZy2SUpISRsBHrBaliFLNZYTaQGgWpiQUutLRbMjHimguyZynZ+t5i2b/QPKl659Wz29NK7So/RBEO4BCOwYMLqMEN1KEBAgJ4gld4c9B5dJ6dl+9owcn/7MMvOe9fkYSLBA==</latexit>

{<latexit sha1_base64="iKkGQZGQpRbs7bpy60Mcxqtw7vQ=">AAAB6nicbZDLTsMwEEWd8irlVWDJJqJCYlUliNeygg3LItEHaqPKcSetVTux7AmiivoTsELAjs/hB/gb3JIFtNzV8dxrae6ESnCDnvflFJaWV1bXiuuljc2t7Z3y7l7TJKlm0GCJSHQ7pAYEj6GBHAW0lQYqQwGtcHQ99VsPoA1P4jscKwgkHcQ84oyiHd13ER4xU2rSK1e8qjeTuwh+DhWSq94rf3b7CUslxMgENabjewqDjGrkTMCk1E0NKMpGdAAdizGVYIJstvDEPYoS7eIQ3Nn7dzaj0pixDG1GUhyaeW86/M/rpBhdBhmPVYoQMxuxXpQKFxN32tvtcw0MxdgCZZrbLV02pJoytNcp2fr+fNlFaJ5U/fPq2e1ppXaVH6JIDsghOSY+uSA1ckPqpEEYkeSZvJF3RzhPzovz+hMtOPmfffJHzsc3T9uObA==</latexit> p
p

<latexit sha1_base64="9ZV4eA1s2qcdUO6iZFEJURKqiHs=">AAAB7HicbZDLTsMwEEUdnqW8CizZWFRIrKoE8VpWsGEZJPqQ2qhy3Elr1XEie4Koov4FrBCw42v4Af4Gt2QBLXd1PPdamjthKoVB1/1ylpZXVtfWSxvlza3tnd3K3n7TJJnm0OCJTHQ7ZAakUNBAgRLaqQYWhxJa4ehm6rceQBuRqHscpxDEbKBEJDhDO+p0ER4x90M/nPQqVbfmzkQXwSugSgr5vcpnt5/wLAaFXDJjOp6bYpAzjYJLmJS7mYGU8REbQMeiYjGYIJ+tPKHHUaIpDoHO3r+zOYuNGcehzcQMh2bemw7/8zoZRldBLlSaIShuI9aLMkkxodPmtC80cJRjC4xrYbekfMg042jvU7b1vfmyi9A8rXkXtfO7s2r9ujhEiRySI3JCPHJJ6uSW+KRBOEnIM3kj745ynpwX5/UnuuQUfw7IHzkf32YQjwQ=</latexit> P
b
P
b

<latexit sha1_base64="3UcCsYzadS7oDlexRlGJcbeFPBw=">AAAB43icbZDLTgJBEEVr8IX4Ql266UhMXJEZ42tJdOMSjTwSIKSnqYEOPY9015iQCV+gK6Pu/CN/wL+xwVkoelen695O6pafKGnIdT+dwtLyyupacb20sbm1vVPe3WuaONUCGyJWsW773KCSETZIksJ2opGHvsKWP76e+a0H1EbG0T1NEuyFfBjJQApOdnTXzfrlilt152J/wcuhArnq/fJHdxCLNMSIhOLGdDw3oV7GNUmhcFrqpgYTLsZ8iB2LEQ/R9LL5plN2FMSa0QjZ/P0zm/HQmEno20zIaWQWvdnwP6+TUnDZy2SUpISRsBHrBaliFLNZYTaQGgWpiQUutLRbMjHimguyZynZ+t5i2b/QPKl659Wz29NK7So/RBEO4BCOwYMLqMEN1KEBAgJ4gld4c9B5dJ6dl+9owcn/7MMvOe9fkYSLBA==</latexit>

{
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<latexit sha1_base64="iS0NShqdQ1MihP9y3qelp7pbKcE=">AAACB3icbVDJSgNBFOxxjXEb9eilMQqewoy4XQTRi6cQIRskIfR0XpImPYvdb8QwzAfoz+hJ1Jt3f8C/sbMcNLFO9V7Vg1flRVJodJxva25+YXFpObOSXV1b39i0t7YrOowVhzIPZahqHtMgRQBlFCihFilgvieh6vWvh3r1HpQWYVDCQQRNn3UD0RGcoVm17P2GvlOY6FbSQHjApFBI0/TiJO8cjWdagkrasnNO3hmBzhJ3QnJkgmLL/mq0Qx77ECCXTOu660TYTJhCwSWk2UasIWK8z7pQNzRgPuhmMkqT0oNOqCj2gI7m396E+VoPfM94fIY9Pa0Nl/9p9Rg7581EBFGMEHBjMVonlhRDOiyFtoUCjnJgCONKmC8p7zHFOJrqsia+Ox12llSO8u5p/vj2OHd5NSkiQ3bJHjkkLjkjl+SGFEmZcPJEXsg7+bAerWfr1XobW+esyc0O+QPr8wdyOZmY</latexit>p
sNN = 5.02 TeV

<latexit sha1_base64="Txy19eoGRV1yQvGZInlwZAy91+Y=">AAACGHicbZA5TwMxEIW94QrhClDSWEQgqmiXI1ChCAoog0QCIrtaec0kMXgP2bOIaJU/An8GKsRR0fFvcEKQwjHV83zP0rwXJFJotO0PKzc2PjE5lZ8uzMzOzS8UF5caOk4VhzqPZazOA6ZBigjqKFDCeaKAhYGEs+D6sM/PbkBpEUen2E3AC1k7Ei3BGZqVX9yp+dmVm4BKeuv7W7aLcIsZPYJGz3ULhl18s8oo84slu2wPhv4VzlCUyHBqfvHNvYx5GkKEXDKtm46doJcxhYJL6BXcVEPC+DVrQ9PIiIWgvWwQr0fXWrGi2AE6eI96MxZq3Q0D4wkZdvRv1l/+x5optva8TERJihBxYzGslUqKMe23RC+FAo6yawTjSpgrKe8wxTiaLgsmvvM77F/R2Cw7lfL2yXapejAsIk9WyCrZIA7ZJVVyTGqkTji5J4/khbxad9aD9WQ9f1lz1vDPMvkx1vsnfS6fXA==</latexit>

Pj? > 30 GeV

PZ? > 60 GeV

<latexit sha1_base64="GFki7dDiYbHmJPQY5jIna+8+rTc=">AAAB/3icbVDLSgNBEJyN7/iKetTDYBAUIeyKqEcfBKJ4iGBMJFnC7NhJBmcfzPSKYclBf0ZPot78B3/Av3ES96CJdaruqoau8iIpNNr2l5UZG5+YnJqeyc7OzS8s5paWr3QYKw4VHspQ1TymQYoAKihQQi1SwHxPQtW7Penr1TtQWoTBJXYjcH3WDkRLcIZm1cytRRFtINxjQulm+fqydHpEt+lZsVo83+o1c3m7YA9AR4mTkjxJUW7mPhs3IY99CJBLpnXdsSN0E6ZQcAm9bCPWEDF+y9pQNzRgPmg3GaTo0Y1WqCh2gA7m396E+Vp3fc94fIYdPaz1l/9p9RhbB24igihGCLixGK0VS4oh7ZdBb4QCjrJrCONKmC8p7zDFOJrKsia+Mxx2lFztFJy9wu7Fbv7wOC1imqySdbJJHLJPDkmJlEmFcPJInskbebcerCfrxXr9sWas9GaF/IH18Q17wZO8</latexit>

pp (PYTHIA + JEWEL)

<latexit sha1_base64="pwkJFddPP/9nIpXlkrVgLwjeiEo=">AAAB6XicbZDLTgJBEEVr8IX4Ql266UhMXJEZ42tJ1IVLNPJIYEJ6mhro0PNId40JIXyEroy683f8Af/GBlkoeFen695O6laQKmnIdb+c3NLyyupafr2wsbm1vVPc3aubJNMCayJRiW4G3KCSMdZIksJmqpFHgcJGMLie+I1H1EYm8QMNU/Qj3otlKAUnO2q2b1ARZ/edYsktu1OxRfBmUIKZqp3iZ7ubiCzCmITixrQ8NyV/xDVJoXBcaGcGUy4GvIctizGP0Pij6b5jdhQmmlEf2fT9OzvikTHDKLCZiFPfzHuT4X9eK6Pw0h/JOM0IY2Ej1gszxShhk9qsKzUKUkMLXGhpt2SizzUXZI9TsPW9+bKLUD8pe+fls7vTUuVqdog8HMAhHIMHF1CBW6hCDQQoeIY3eHcGzpPz4rz+RHPO7M8+/JHz8Q1Gg40h</latexit>

�R

<latexit sha1_base64="+JHP8tS3YwHNUI7nihs5fwRHBJ8=">AAAB9HicbZDLTsJAFIaneEO8FV26mUhMXBhojbclUReuCBq5JLQh0+kBJkwvmZliSMOb6MqoO5/EF/BtHLALBf/VN+f/Jznn92LOpLKsLyO3tLyyupZfL2xsbm3vmMXdpowSQaFBIx6JtkckcBZCQzHFoR0LIIHHoeUNr6d+awRCsih8UOMY3ID0Q9ZjlCg96ppFu1Jzjv1axXdugCuC77tmySpbM+FFsDMooUz1rvnp+BFNAggV5UTKjm3Fyk2JUIxymBScREJM6JD0oaMxJAFIN52tPsGHvUhgNQA8e//OpiSQchx4OhMQNZDz3nT4n9dJVO/STVkYJwpCqiPa6yUcqwhPG8A+E0AVH2sgVDC9JaYDIghVuqeCPt+eP3YRmidl+7x8dndaql5lReTRPjpAR8hGF6iKblEdNRBFj+gZvaF3Y2Q8GS/G6080Z2R/9tAfGR/f2xWQJw==</latexit> 1/
N

dN
/d

�
R
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<latexit sha1_base64="c3RiVF5I2yIegm1OmNWPM4wnEp0=">AAAB5nicbZDLTsJAFIZP8YZ4Q126mUhMXJHWeFsS3RhXmFgggYZMh1M6YXrJzNRIGl5BV0bd+UC+gG/jgF0o+K++Of8/yfmPnwqutG1/WaWl5ZXVtfJ6ZWNza3unurvXUkkmGbosEYns+FSh4DG6mmuBnVQijXyBbX90PfXbDygVT+J7PU7Ri+gw5gFnVJuR+9jPbyf9as2u2zORRXAKqEGhZr/62RskLIsw1kxQpbqOnWovp1JzJnBS6WUKU8pGdIhdgzGNUHn5bNkJOQoSSXSIZPb+nc1ppNQ48k0mojpU8950+J/XzXRw6eU8TjONMTMR4wWZIDoh085kwCUyLcYGKJPcbElYSCVl2lymYuo782UXoXVSd87rZ3entcZVcYgyHMAhHIMDF9CAG2iCCww4PMMbvFuh9WS9WK8/0ZJV/NmHP7I+vgHkpYxk</latexit>xJ

<latexit sha1_base64="lKAh33gpQgjl5ylmIl9EjSkEJx4=">AAAB73icbZDLTsJAFIZP8YZ4Q126aSQmLgy0xtuS6Ma4IJgImEAl0+kpTJhenJkaScNz6MqoO9/FF/BtHLALBf/VN+f/Jzn/cWPOpLKsLyM3N7+wuJRfLqysrq1vFDe3mjJKBMUGjXgkbl0ikbMQG4opjrexQBK4HFvu4GLstx5QSBaFN2oYoxOQXsh8RonSozu7UusceLWK99hNr0bdYskqWxOZs2BnUIJM9W7xs+NFNAkwVJQTKdu2FSsnJUIxynFU6CQSY0IHpIdtjSEJUDrpZOuRuedHwlR9NCfv39mUBFIOA1dnAqL6ctobD//z2onyz5yUhXGiMKQ6oj0/4aaKzHF502MCqeJDDYQKprc0aZ8IQpU+UUHXt6fLzkLzsGyflI+vj0rV8+wQediBXdgHG06hCpdQhwZQEPAMb/Bu3BtPxovx+hPNGdmfbfgj4+Mb+lePOQ==</latexit> 1/
N

dN
/d

x
J

<latexit sha1_base64="iS0NShqdQ1MihP9y3qelp7pbKcE=">AAACB3icbVDJSgNBFOxxjXEb9eilMQqewoy4XQTRi6cQIRskIfR0XpImPYvdb8QwzAfoz+hJ1Jt3f8C/sbMcNLFO9V7Vg1flRVJodJxva25+YXFpObOSXV1b39i0t7YrOowVhzIPZahqHtMgRQBlFCihFilgvieh6vWvh3r1HpQWYVDCQQRNn3UD0RGcoVm17P2GvlOY6FbSQHjApFBI0/TiJO8cjWdagkrasnNO3hmBzhJ3QnJkgmLL/mq0Qx77ECCXTOu660TYTJhCwSWk2UasIWK8z7pQNzRgPuhmMkqT0oNOqCj2gI7m396E+VoPfM94fIY9Pa0Nl/9p9Rg7581EBFGMEHBjMVonlhRDOiyFtoUCjnJgCONKmC8p7zHFOJrqsia+Ox12llSO8u5p/vj2OHd5NSkiQ3bJHjkkLjkjl+SGFEmZcPJEXsg7+bAerWfr1XobW+esyc0O+QPr8wdyOZmY</latexit>p
sNN = 5.02 TeV

<latexit sha1_base64="Txy19eoGRV1yQvGZInlwZAy91+Y=">AAACGHicbZA5TwMxEIW94QrhClDSWEQgqmiXI1ChCAoog0QCIrtaec0kMXgP2bOIaJU/An8GKsRR0fFvcEKQwjHV83zP0rwXJFJotO0PK zc2PjE5lZ8uzMzOzS8UF5caOk4VhzqPZazOA6ZBigjqKFDCeaKAhYGEs+D6sM/PbkBpEUen2E3AC1k7Ei3BGZqVX9yp+dmVm4BKeuv7W7aLcIsZPYJGz3ULhl18s8oo84slu2wPhv4VzlCUyHBqfvHNvYx5GkKEXDKtm46doJcxhYJL6BXcVEPC+DVrQ9PIiIWgvWwQr0fXWrGi2AE6eI96MxZq3Q0D4wkZdvRv1l/+x5optva8TERJihBxYzGslUqKMe23RC+FAo6yawTjSpgrKe8wxTiaLgsmvvM77F/R2Cw7lfL2yXapejAsIk9WyCrZIA7ZJVVyTGqkTji5J4/khbxad9aD9WQ9f1lz1vDPMvkx1vsnfS6fXA==</latexit>

Pj? > 30 GeV

PZ? > 60 GeV

<latexit sha1_base64="GFki7dDiYbHmJPQY5jIna+8+rTc=">AAAB/3icbVDLSgNBEJyN7/iKetTDYBAUIeyKqEcfBKJ4iGBMJFnC7NhJBmcfzPSKYclBf0ZPot78B3/Av3ES96CJdaruqoau8iIpNNr2l5UZG5+YnJqeyc7OzS8s5paWr3QYKw4VHspQ1TymQYoAKihQQi1SwHxPQtW7Penr1TtQWoTBJXYjcH3WDkRLcIZm1cytRRFtINxjQulm+fqydHpEt+lZsVo83+o1c3m7YA9AR4mTkjxJUW7mPhs3IY99CJBLpnXdsSN0E6ZQcAm9bCPWEDF+y9pQNzRgPmg3GaTo0Y1WqCh2gA7m396E+Vp3fc94fIYdPaz1l/9p9RhbB24igihGCLixGK0VS4oh7ZdBb4QCjrJrCONKmC8p7zDFOJrKsia+Mxx2lFztFJy9wu7Fbv7wOC1imqySdbJJHLJPDkmJlEmFcPJInskbebcerCfrxXr9sWas9GaF/IH18Q17wZO8</latexit>

pp (PYTHIA + JEWEL)

<latexit sha1_base64="HPmPx+9wVonRuW6xxQvqUWryVXc=">AAAB83icbZDNTgIxFIU7+If4N+rSzURi4orMGKMuiW50h4n8JDAhnXKBhk5n0t4SyYQn0ZVRd76JL+DbWHAWCp7V13tOk3tPlAqu0fe/nMLK6tr6RnGztLW9s7vn7h80dGIUgzpLRKJaEdUguIQ6chTQShXQOBLQjEY3M785BqV5Ih9wkkIY04Hkfc4o2lHXdTsIj5jdSSaM5mOYdt2yX/Hn8pYhyKFMctW67menlzATg0QmqNbtwE8xzKhCzgRMSx2jIaVsRAfQtihpDDrM5ptPvZN+ojwcgjd//85mNNZ6Ekc2E1Mc6kVvNvzPaxvsX4UZl6lBkMxGrNc3wsPEmxXg9bgChmJigTLF7ZYeG1JFGdqaSvb8YPHYZWicVYKLyvn9ebl6nRdRJEfkmJySgFySKrklNVInjIzJM3kj745xnpwX5/UnWnDyP4fkj5yPbyHYkbQ=</latexit>

Inclusive
<latexit sha1_base64="Yw2vrbfLNMK6DTWFQjIuk80t8iU=">AAAB+XicbZDLTsJAFIaneEO8oSZu3DQSExemtgaVhQuiG5eYyCWhhEyHU5gwvWTm1EgqD6Mro+58DV/At3HALhT8V9+c/5/knN+LBVdo219GbmFxaXklv1pYW9/Y3Cpu7zRUlEgGdRaJSLY8qkDwEOrIUUArlkADT0DTG15P/OY9SMWj8A5HMXQC2g+5zxlFPeoW91ykyaVtVcrusYvwgKkfnLBxt1iyLXsqcx6cDEokU61b/HR7EUsCCJEJqlTbsWPspFQiZwLGBTdREFM2pH1oawxpAKqTTvcfm4d+JE0cgDl9/86mNFBqFHg6E1AcqFlvMvzPayfoVzopD+MEIWQ6oj0/ESZG5qQGs8clMBQjDZRJrrc02YBKylCXVdDnO7PHzkPj1HLOrbPbcql6lRWRJ/vkgBwRh1yQKrkhNVInjDySZ/JG3o3UeDJejNefaM7I/uySPzI+vgF0DpLY</latexit>

⌧ < 0.84 fm/c
<latexit sha1_base64="voknCHKU4vIr+riGTZThojqiEnk=">AAAB+XicbZDLSsNAFIYn9VbrrSq4cRMsgguJiVTtSopuXFawF2hKmUxP2qGTCzMnYol9GF2JuvM1fAHfxmnNQlv/1Tfn/wfO+b1YcIW2/WXkFhaXllfyq4W19Y3NreL2TkNFiWRQZ5GIZMujCgQPoY4cBbRiCTTwBDS94fXEb96DVDwK73AUQyeg/ZD7nFHUo25xz0WaXNpWpeweuwgPmPrBCRt3iyXbsqcy58HJoEQy1brFT7cXsSSAEJmgSrUdO8ZOSiVyJmBccBMFMWVD2oe2xpAGoDrpdP+xeehH0sQBmNP372xKA6VGgaczAcWBmvUmw/+8doJ+pZPyME4QQqYj2vMTYWJkTmowe1wCQzHSQJnkekuTDaikDHVZBX2+M3vsPDROLefcOrstl6pXWRF5sk8OyBFxyAWpkhtSI3XCyCN5Jm/k3UiNJ+PFeP2J5ozszy75I+PjG3cskto=</latexit>

⌧ > 0.84 fm/c
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<latexit sha1_base64="c3RiVF5I2yIegm1OmNWPM4wnEp0=">AAAB5nicbZDLTsJAFIZP8YZ4Q126mUhMXJHWeFsS3RhXmFgggYZMh1M6YXrJzNRIGl5BV0bd+UC+gG/jgF0o+K++Of8/yfmPnwqutG1/WaWl5ZXVtfJ6ZWNza3unurvXUkkmGbosEYns+FSh4DG6mmuBnVQijXyBbX90PfXbDygVT+J7PU7Ri+gw5gFnVJuR+9jPbyf9as2u2zORRXAKqEGhZr/62RskLIsw1kxQpbqOnWovp1JzJnBS6WUKU8pGdIhdgzGNUHn5bNkJOQoSSXSIZPb+nc1ppNQ48k0mojpU8950+J/XzXRw6eU8TjONMTMR4wWZIDoh085kwCUyLcYGKJPcbElYSCVl2lymYuo782UXoXVSd87rZ3entcZVcYgyHMAhHIMDF9CAG2iCCww4PMMbvFuh9WS9WK8/0ZJV/NmHP7I+vgHkpYxk</latexit>xJ

<latexit sha1_base64="lKAh33gpQgjl5ylmIl9EjSkEJx4=">AAAB73icbZDLTsJAFIZP8YZ4Q126aSQmLgy0xtuS6Ma4IJgImEAl0+kpTJhenJkaScNz6MqoO9/FF/BtHLALBf/VN+f/Jzn/cWPOpLKsLyM3N7+wuJRfLqysrq1vFDe3mjJKBMUGjXgkbl0ikbMQG4opjrexQBK4HFvu4GLstx5QSBaFN2oYoxOQXsh8RonSozu7UusceLWK99hNr0bdYskqWxOZs2BnUIJM9W7xs+NFNAkwVJQTKdu2FSsnJUIxynFU6CQSY0IHpIdtjSEJUDrpZOuRuedHwlR9NCfv39mUBFIOA1dnAqL6ctobD//z2onyz5yUhXGiMKQ6oj0/4aaKzHF502MCqeJDDYQKprc0aZ8IQpU+UUHXt6fLzkLzsGyflI+vj0rV8+wQediBXdgHG06hCpdQhwZQEPAMb/Bu3BtPxovx+hPNGdmfbfgj4+Mb+lePOQ==</latexit> 1/
N

dN
/d

x
J

<latexit sha1_base64="XObH6dQNVgZi4QgAqyx/nPSBBdQ=">AAACAXicbVDLSgNBEJyNrxhfUY+CDAYhIoRdEfUYlUAUDysYoyQhzE46yeDsg5leMSw56c/oSdSbv+AP+DdOYg5qrFN1VzV0lRdJodG2P63UxOTU9Ex6NjM3v7C4lF1eudRhrDhUeChDdeUxDVIEUEGBEq4iBcz3JFS9m+OBXr0FpUUYXGAvgobPOoFoC87QrJrZdddzPVpHuMOE0rx7fVE+OaTb9LRULZ1t9ZvZnF2wh6DjxBmRHBnBbWY/6q2Qxz4EyCXTuubYETYSplBwCf1MPdYQMX7DOlAzNGA+6EYyzNGnm+1QUewCHc4/vQnzte75nvH4DLv6rzZY/qfVYmwfNBIRRDFCwI3FaO1YUgzpoA7aEgo4yp4hjCthvqS8yxTjaErLmPjO37Dj5HKn4OwVds93c8WjURFpskY2SJ44ZJ8USZm4pEI4eSBP5JW8WffWo/VsvXxbU9boZpX8gvX+BZoslFQ=</latexit>

PbPb (PYTHIA + JEWEL)

<latexit sha1_base64="iS0NShqdQ1MihP9y3qelp7pbKcE=">AAACB3icbVDJSgNBFOxxjXEb9eilMQqewoy4XQTRi6cQIRskIfR0XpImPYvdb8QwzAfoz+hJ1Jt3f8C/sbMcNLFO9V7Vg1flRVJodJxva25+YXFpObOSXV1b39i0t7YrOowVhzIPZahqHtMgRQBlFCihFilgvieh6vWvh3r1HpQWYVDCQQRNn3UD0RGcoVm17P2GvlOY6FbSQHjApFBI0/TiJO8cjWdagkrasnNO3hmBzhJ3QnJkgmLL/mq0Qx77ECCXTOu660TYTJhCwSWk2UasIWK8z7pQNzRgPuhmMkqT0oNOqCj2gI7m396E+VoPfM94fIY9Pa0Nl/9p9Rg7581EBFGMEHBjMVonlhRDOiyFtoUCjnJgCONKmC8p7zHFOJrqsia+Ox12llSO8u5p/vj2OHd5NSkiQ3bJHjkkLjkjl+SGFEmZcPJEXsg7+bAerWfr1XobW+esyc0O+QPr8wdyOZmY</latexit>p
sNN = 5.02 TeV

<latexit sha1_base64="Txy19eoGRV1yQvGZInlwZAy91+Y=">AAACGHicbZA5TwMxEIW94QrhClDSWEQgqmiXI1ChCAoog0QCIrtaec0kMXgP2bOIaJU/An8GKsRR0fFvcEKQwjHV83zP0rwXJFJotO0PKzc2PjE5lZ8uzMzOzS8UF5caOk4VhzqPZazOA6ZBigjqKFDCeaKAhYGEs+D6sM/PbkBpEUen2E3AC1k7Ei3BGZqVX9yp+dmVm4BKeuv7W7aLcIsZPYJGz3ULhl18s8oo84slu2wPhv4VzlCUyHBqfvHNvYx5GkKEXDKtm46doJcxhYJL6BXcVEPC+DVrQ9PIiIWgvWwQr0fXWrGi2AE6eI96MxZq3Q0D4wkZdvRv1l/+x5optva8TERJihBxYzGslUqKMe23RC+FAo6yawTjSpgrKe8wxTiaLgsmvvM77F/R2Cw7lfL2yXapejAsIk9WyCrZIA7ZJVVyTGqkTji5J4/khbxad9aD9WQ9f1lz1vDPMvkx1vsnfS6fXA==</latexit>

Pj? > 30 GeV

PZ? > 60 GeV
<latexit sha1_base64="HPmPx+9wVonRuW6xxQvqUWryVXc=">AAAB83icbZDNTgIxFIU7+If4N+rSzURi4orMGKMuiW50h4n8JDAhnXKBhk5n0t4SyYQn0ZVRd76JL+DbWHAWCp7V13tOk3tPlAqu0fe/nMLK6tr6RnGztLW9s7vn7h80dGIUgzpLRKJaEdUguIQ6chTQShXQOBLQjEY3M785BqV5Ih9wkkIY04Hkfc4o2lHXdTsIj5jdSSaM5mOYdt2yX/Hn8pYhyKFMctW67menlzATg0QmqNbtwE8xzKhCzgRMSx2jIaVsRAfQtihpDDrM5ptPvZN+ojwcgjd//85mNNZ6Ekc2E1Mc6kVvNvzPaxvsX4UZl6lBkMxGrNc3wsPEmxXg9bgChmJigTLF7ZYeG1JFGdqaSvb8YPHYZWicVYKLyvn9ebl6nRdRJEfkmJySgFySKrklNVInjIzJM3kj745xnpwX5/UnWnDyP4fkj5yPbyHYkbQ=</latexit>

Inclusive
<latexit sha1_base64="QwGaz8Z0nG7pgm9mFYiFuPHSumk=">AAAB+XicbZDLTsJAFIaneEO8oSZu3DQSExemtkaRhQuiG5eYyCWhhEyHU5gwvWTm1EgqD6Mro+58DV/At3HALhT8V9+c/5/knN+LBVdo219GbmFxaXklv1pYW9/Y3Cpu7zRUlEgGdRaJSLY8qkDwEOrIUUArlkADT0DTG15P/OY9SMWj8A5HMXQC2g+5zxlFPeoW91ykyaVjlSvusYvwgKkfnLBxt1iyLXsqcx6cDEokU61b/HR7EUsCCJEJqlTbsWPspFQiZwLGBTdREFM2pH1oawxpAKqTTvcfm4d+JE0cgDl9/86mNFBqFHg6E1AcqFlvMvzPayfoVzopD+MEIWQ6oj0/ESZG5qQGs8clMBQjDZRJrrc02YBKylCXVdDnO7PHzkPj1HLK1vntWal6lRWRJ/vkgBwRh1yQKrkhNVInjDySZ/JG3o3UeDJejNefaM7I/uySPzI+vgF4sJLb</latexit>

⌧ < 1.68 fm/c
<latexit sha1_base64="Wqh32YjwOhbGZ/TSqHXzBtk9d00=">AAAB+XicbZDLSsNAFIYn9VbrrSq4cRMsgguJiWjtSopuXFawF2hKmUxP2qGTCzMnYol9GF2JuvM1fAHfxmnNQlv/1Tfn/wfO+b1YcIW2/WXkFhaXllfyq4W19Y3NreL2TkNFiWRQZ5GIZMujCgQPoY4cBbRiCTTwBDS94fXEb96DVDwK73AUQyeg/ZD7nFHUo25xz0WaXDpWueIeuwgPmPrBCRt3iyXbsqcy58HJoEQy1brFT7cXsSSAEJmgSrUdO8ZOSiVyJmBccBMFMWVD2oe2xpAGoDrpdP+xeehH0sQBmNP372xKA6VGgaczAcWBmvUmw/+8doJ+pZPyME4QQqYj2vMTYWJkTmowe1wCQzHSQJnkekuTDaikDHVZBX2+M3vsPDROLadsnd+elapXWRF5sk8OyBFxyAWpkhtSI3XCyCN5Jm/k3UiNJ+PFeP2J5ozszy75I+PjG3vOkt0=</latexit>

⌧ > 1.68 fm/c
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<latexit sha1_base64="iS0NShqdQ1MihP9y3qelp7pbKcE=">AAACB3icbVDJSgNBFOxxjXEb9eilMQqewoy4XQTRi6cQIRskIfR0XpImPYvdb8QwzAfoz+hJ1Jt3f8C/sbMcNLFO9V7Vg1flRVJodJxva25+YXFpObOSXV1b39i0t7YrOowVhzIPZahqHtMgRQBlFCihFilgvieh6vWvh3r1HpQWYVDCQQRNn3UD0RGcoVm17P2GvlOY6FbSQHjApFBI0/TiJO8cjWdagkrasnNO3hmBzhJ3QnJkgmLL/mq0Qx77ECCXTOu660TYTJhCwSWk2UasIWK8z7pQNzRgPuhmMkqT0oNOqCj2gI7m396E+VoPfM94fIY9Pa0Nl/9p9Rg7581EBFGMEHBjMVonlhRDOiyFtoUCjnJgCONKmC8p7zHFOJrqsia+Ox12llSO8u5p/vj2OHd5NSkiQ3bJHjkkLjkjl+SGFEmZcPJEXsg7+bAerWfr1XobW+esyc0O+QPr8wdyOZmY</latexit>p
sNN = 5.02 TeV

<latexit sha1_base64="Txy19eoGRV1yQvGZInlwZAy91+Y=">AAACGHicbZA5TwMxEIW94QrhClDSWEQgqmiXI1ChCAoog0QCIrtaec0kMXgP2bOIaJU/An8GKsRR0fFvcEKQwjHV83zP0rwXJFJotO0PKzc2PjE5lZ8uzMzOzS8UF5caOk4VhzqPZazOA6ZBigjqKFDCeaKAhYGEs+D6sM/PbkBpEUen2E3AC1k7Ei3BGZqVX9yp+dmVm4BKeuv7W7aLcIsZPYJGz3ULhl18s8oo84slu2wPhv4VzlCUyHBqfvHNvYx5GkKEXDKtm46doJcxhYJL6BXcVEPC+DVrQ9PIiIWgvWwQr0fXWrGi2AE6eI96MxZq3Q0D4wkZdvRv1l/+x5optva8TERJihBxYzGslUqKMe23RC+FAo6yawTjSpgrKe8wxTiaLgsmvvM77F/R2Cw7lfL2yXapejAsIk9WyCrZIA7ZJVVyTGqkTji5J4/khbxad9aD9WQ9f1lz1vDPMvkx1vsnfS6fXA==</latexit>

Pj? > 30 GeV

PZ? > 60 GeV

<latexit sha1_base64="pwkJFddPP/9nIpXlkrVgLwjeiEo=">AAAB6XicbZDLTgJBEEVr8IX4Ql266UhMXJEZ42tJ1IVLNPJIYEJ6mhro0PNId40JIXyEroy683f8Af/GBlkoeFen695O6laQKmnIdb+c3NLyyupafr2wsbm1vVPc3aubJNMCayJRiW4G3KCSMdZIksJmqpFHgcJGMLie+I1H1EYm8QMNU/Qj3otlKAUnO2q2b1ARZ/edYsktu1OxRfBmUIKZqp3iZ7ubiCzCmITixrQ8NyV/xDVJoXBcaGcGUy4GvIctizGP0Pij6b5jdhQmmlEf2fT9OzvikTHDKLCZiFPfzHuT4X9eK6Pw0h/JOM0IY2Ej1gszxShhk9qsKzUKUkMLXGhpt2SizzUXZI9TsPW9+bKLUD8pe+fls7vTUuVqdog8HMAhHIMHF1CBW6hCDQQoeIY3eHcGzpPz4rz+RHPO7M8+/JHz8Q1Gg40h</latexit>

�R

<latexit sha1_base64="+JHP8tS3YwHNUI7nihs5fwRHBJ8=">AAAB9HicbZDLTsJAFIaneEO8FV26mUhMXBhojbclUReuCBq5JLQh0+kBJkwvmZliSMOb6MqoO5/EF/BtHLALBf/VN+f/Jznn92LOpLKsLyO3tLyyupZfL2xsbm3vmMXdpowSQaFBIx6JtkckcBZCQzHFoR0LIIHHoeUNr6d+awRCsih8UOMY3ID0Q9ZjlCg96ppFu1Jzjv1axXdugCuC77tmySpbM+FFsDMooUz1rvnp+BFNAggV5UTKjm3Fyk2JUIxymBScREJM6JD0oaMxJAFIN52tPsGHvUhgNQA8e//OpiSQchx4OhMQNZDz3nT4n9dJVO/STVkYJwpCqiPa6yUcqwhPG8A+E0AVH2sgVDC9JaYDIghVuqeCPt+eP3YRmidl+7x8dndaql5lReTRPjpAR8hGF6iKblEdNRBFj+gZvaF3Y2Q8GS/G6080Z2R/9tAfGR/f2xWQJw==</latexit> 1/
N

dN
/d

�
R

<latexit sha1_base64="XObH6dQNVgZi4QgAqyx/nPSBBdQ=">AAACAXicbVDLSgNBEJyNrxhfUY+CDAYhIoRdEfUYlUAUDysYoyQhzE46yeDsg5leMSw56c/oSdSbv+AP+DdOYg5qrFN1VzV0lRdJodG2P63UxOTU9Ex6NjM3v7C4lF1eudRhrDhUeChDdeUxDVIEUEGBEq4iBcz3JFS9m+OBXr0FpUUYXGAvgobPOoFoC87QrJrZdddzPVpHuMOE0rx7fVE+OaTb9LRULZ1t9ZvZnF2wh6DjxBmRHBnBbWY/6q2Qxz4EyCXTuubYETYSplBwCf1MPdYQMX7DOlAzNGA+6EYyzNGnm+1QUewCHc4/vQnzte75nvH4DLv6rzZY/qfVYmwfNBIRRDFCwI3FaO1YUgzpoA7aEgo4yp4hjCthvqS8yxTjaErLmPjO37Dj5HKn4OwVds93c8WjURFpskY2SJ44ZJ8USZm4pEI4eSBP5JW8WffWo/VsvXxbU9boZpX8gvX+BZoslFQ=</latexit>

PbPb (PYTHIA + JEWEL)
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<latexit sha1_base64="c3RiVF5I2yIegm1OmNWPM4wnEp0=">AAAB5nicbZDLTsJAFIZP8YZ4Q126mUhMXJHWeFsS3RhXmFgggYZMh1M6YXrJzNRIGl5BV0bd+UC+gG/jgF0o+K++Of8/yfmPnwqutG1/WaWl5ZXVtfJ6ZWNza3unurvXUkkmGbosEYns+FSh4DG6mmuBnVQijXyBbX90PfXbDygVT+J7PU7Ri+gw5gFnVJuR+9jPbyf9as2u2zORRXAKqEGhZr/62RskLIsw1kxQpbqOnWovp1JzJnBS6WUKU8pGdIhdgzGNUHn5bNkJOQoSSXSIZPb+nc1ppNQ48k0mojpU8950+J/XzXRw6eU8TjONMTMR4wWZIDoh085kwCUyLcYGKJPcbElYSCVl2lymYuo782UXoXVSd87rZ3entcZVcYgyHMAhHIMDF9CAG2iCCww4PMMbvFuh9WS9WK8/0ZJV/NmHP7I+vgHkpYxk</latexit>xJ

<latexit sha1_base64="lKAh33gpQgjl5ylmIl9EjSkEJx4=">AAAB73icbZDLTsJAFIZP8YZ4Q126aSQmLgy0xtuS6Ma4IJgImEAl0+kpTJhenJkaScNz6MqoO9/FF/BtHLALBf/VN+f/Jzn/cWPOpLKsLyM3N7+wuJRfLqysrq1vFDe3mjJKBMUGjXgkbl0ikbMQG4opjrexQBK4HFvu4GLstx5QSBaFN2oYoxOQXsh8RonSozu7UusceLWK99hNr0bdYskqWxOZs2BnUIJM9W7xs+NFNAkwVJQTKdu2FSsnJUIxynFU6CQSY0IHpIdtjSEJUDrpZOuRuedHwlR9NCfv39mUBFIOA1dnAqL6ctobD//z2onyz5yUhXGiMKQ6oj0/4aaKzHF502MCqeJDDYQKprc0aZ8IQpU+UUHXt6fLzkLzsGyflI+vj0rV8+wQediBXdgHG06hCpdQhwZQEPAMb/Bu3BtPxovx+hPNGdmfbfgj4+Mb+lePOQ==</latexit> 1/
N

dN
/d

x
J

<latexit sha1_base64="XObH6dQNVgZi4QgAqyx/nPSBBdQ=">AAACAXicbVDLSgNBEJyNrxhfUY+CDAYhIoRdEfUYlUAUDysYoyQhzE46yeDsg5leMSw56c/oSdSbv+AP+DdOYg5qrFN1VzV0lRdJodG2P63UxOTU9Ex6NjM3v7C4lF1eudRhrDhUeChDdeUxDVIEUEGBEq4iBcz3JFS9m+OBXr0FpUUYXGAvgobPOoFoC87QrJrZdddzPVpHuMOE0rx7fVE+OaTb9LRULZ1t9ZvZnF2wh6DjxBmRHBnBbWY/6q2Qxz4EyCXTuubYETYSplBwCf1MPdYQMX7DOlAzNGA+6EYyzNGnm+1QUewCHc4/vQnzte75nvH4DLv6rzZY/qfVYmwfNBIRRDFCwI3FaO1YUgzpoA7aEgo4yp4hjCthvqS8yxTjaErLmPjO37Dj5HKn4OwVds93c8WjURFpskY2SJ44ZJ8USZm4pEI4eSBP5JW8WffWo/VsvXxbU9boZpX8gvX+BZoslFQ=</latexit>

PbPb (PYTHIA + JEWEL)

<latexit sha1_base64="iS0NShqdQ1MihP9y3qelp7pbKcE=">AAACB3icbVDJSgNBFOxxjXEb9eilMQqewoy4XQTRi6cQIRskIfR0XpImPYvdb8QwzAfoz+hJ1Jt3f8C/sbMcNLFO9V7Vg1flRVJodJxva25+YXFpObOSXV1b39i0t7YrOowVhzIPZahqHtMgRQBlFCihFilgvieh6vWvh3r1HpQWYVDCQQRNn3UD0RGcoVm17P2GvlOY6FbSQHjApFBI0/TiJO8cjWdagkrasnNO3hmBzhJ3QnJkgmLL/mq0Qx77ECCXTOu660TYTJhCwSWk2UasIWK8z7pQNzRgPuhmMkqT0oNOqCj2gI7m396E+VoPfM94fIY9Pa0Nl/9p9Rg7581EBFGMEHBjMVonlhRDOiyFtoUCjnJgCONKmC8p7zHFOJrqsia+Ox12llSO8u5p/vj2OHd5NSkiQ3bJHjkkLjkjl+SGFEmZcPJEXsg7+bAerWfr1XobW+esyc0O+QPr8wdyOZmY</latexit>p
sNN = 5.02 TeV

<latexit sha1_base64="Txy19eoGRV1yQvGZInlwZAy91+Y=">AAACGHicbZA5TwMxEIW94QrhClDSWEQgqmiXI1ChCAoog0QCIrtaec0kMXgP2bOIaJU/An8GKsRR0fFvcEKQwjHV83zP0rwXJFJotO0PKzc2PjE5lZ8uzMzOzS8UF5caOk4VhzqPZazOA6ZBigjqKFDCeaKAhYGEs+D6sM/PbkBpEUen2E3AC1k7Ei3BGZqVX9yp+dmVm4BKeuv7W7aLcIsZPYJGz3ULhl18s8oo84slu2wPhv4VzlCUyHBqfvHNvYx5GkKEXDKtm46doJcxhYJL6BXcVEPC+DVrQ9PIiIWgvWwQr0fXWrGi2AE6eI96MxZq3Q0D4wkZdvRv1l/+x5optva8TERJihBxYzGslUqKMe23RC+FAo6yawTjSpgrKe8wxTiaLgsmvvM77F/R2Cw7lfL2yXapejAsIk9WyCrZIA7ZJVVyTGqkTji5J4/khbxad9aD9WQ9f1lz1vDPMvkx1vsnfS6fXA==</latexit>

Pj? > 30 GeV

PZ? > 60 GeV

<latexit sha1_base64="HPmPx+9wVonRuW6xxQvqUWryVXc=">AAAB83icbZDNTgIxFIU7+If4N+rSzURi4orMGKMuiW50h4n8JDAhnXKBhk5n0t4SyYQn0ZVRd76JL+DbWHAWCp7V13tOk3tPlAqu0fe/nMLK6tr6RnGztLW9s7vn7h80dGIUgzpLRKJaEdUguIQ6chTQShXQOBLQjEY3M785BqV5Ih9wkkIY04Hkfc4o2lHXdTsIj5jdSSaM5mOYdt2yX/Hn8pYhyKFMctW67menlzATg0QmqNbtwE8xzKhCzgRMSx2jIaVsRAfQtihpDDrM5ptPvZN+ojwcgjd//85mNNZ6Ekc2E1Mc6kVvNvzPaxvsX4UZl6lBkMxGrNc3wsPEmxXg9bgChmJigTLF7ZYeG1JFGdqaSvb8YPHYZWicVYKLyvn9ebl6nRdRJEfkmJySgFySKrklNVInjIzJM3kj745xnpwX5/UnWnDyP4fkj5yPbyHYkbQ=</latexit>

Inclusive
<latexit sha1_base64="AZ5WNuKaU6fvy3jr9qclFKAzg9Y=">AAAB8nicbZDJTsMwFEWdMpUyNMCSjUWFxCpKmFeoAhYsC6KD1EaV4762Vp1B9gtSFfVHYIWAHZ/CD/A3uCULKNzV8bvX0rsvSKTQ6LqfVmFhcWl5pbhaWlvf2CzbW9sNHaeKQ53HMlatgGmQIoI6CpTQShSwMJDQDEZXU7/5AEqLOLrHcQJ+yAaR6AvO0Iy6drlzDRIZvaMX1HW8o65dcR13JvoXvBwqJFeta390ejFPQ4iQS6Z123MT9DOmUHAJk1In1ZAwPmIDaBuMWAjaz2aLT+h+P1YUh0Bn75/ZjIVaj8PAZEKGQz3vTYf/ee0U++d+JqIkRYi4iRivn0qKMZ32pz2hgKMcG2BcCbMl5UOmGEdzpZKp782X/QuNQ8c7dU5ujyvVy/wQRbJL9sgB8cgZqZIbUiN1wklKnsgrebPQerSerZfvaMHK/+yQX7LevwC0ZI7Y</latexit>

�R > 0.13
<latexit sha1_base64="rglutwo1JYrAP1y4XxJt+WLu2jk=">AAAB8nicbZC7TsMwFIadcivl0gAji0WFxBQl3AeGChgYC6IXqY0qxz1trToX2SdIVdQXgQkBG4/CC/A2uCUDFP7p8/l/S+c/QSKFRtf9tAoLi0vLK8XV0tr6xmbZ3tpu6DhVHOo8lrFqBUyDFBHUUaCEVqKAhYGEZjC6mvrNB1BaxNE9jhPwQzaIRF9whmbUtcuda5DI6B29oK7jHXXtiuu4M9G/4OVQIblqXfuj04t5GkKEXDKt256boJ8xhYJLmJQ6qYaE8REbQNtgxELQfjZbfEL3+7GiOAQ6e//MZizUehwGJhMyHOp5bzr8z2un2D/3MxElKULETcR4/VRSjOm0P+0JBRzl2ADjSpgtKR8yxTiaK5VMfW++7F9oHDreqXNye1ypXuaHKJJdskcOiEfOSJXckBqpE05S8kReyZuF1qP1bL18RwtW/meH/JL1/gWxXo7W</latexit>

�R < 0.13
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<latexit sha1_base64="c3RiVF5I2yIegm1OmNWPM4wnEp0=">AAAB5nicbZDLTsJAFIZP8YZ4Q126mUhMXJHWeFsS3RhXmFgggYZMh1M6YXrJzNRIGl5BV0bd+UC+gG/jgF0o+K++Of8/yfmPnwqutG1/WaWl5ZXVtfJ6ZWNza3unurvXUkkmGbosEYns+FSh4DG6mmuBnVQijXyBbX90PfXbDygVT+J7PU7Ri+gw5gFnVJuR+9jPbyf9as2u2zORRXAKqEGhZr/62RskLIsw1kxQpbqOnWovp1JzJnBS6WUKU8pGdIhdgzGNUHn5bNkJOQoSSXSIZPb+nc1ppNQ48k0mojpU8950+J/XzXRw6eU8TjONMTMR4wWZIDoh085kwCUyLcYGKJPcbElYSCVl2lymYuo782UXoXVSd87rZ3entcZVcYgyHMAhHIMDF9CAG2iCCww4PMMbvFuh9WS9WK8/0ZJV/NmHP7I+vgHkpYxk</latexit>xJ

<latexit sha1_base64="lKAh33gpQgjl5ylmIl9EjSkEJx4=">AAAB73icbZDLTsJAFIZP8YZ4Q126aSQmLgy0xtuS6Ma4IJgImEAl0+kpTJhenJkaScNz6MqoO9/FF/BtHLALBf/VN+f/Jzn/cWPOpLKsLyM3N7+wuJRfLqysrq1vFDe3mjJKBMUGjXgkbl0ikbMQG4opjrexQBK4HFvu4GLstx5QSBaFN2oYoxOQXsh8RonSozu7UusceLWK99hNr0bdYskqWxOZs2BnUIJM9W7xs+NFNAkwVJQTKdu2FSsnJUIxynFU6CQSY0IHpIdtjSEJUDrpZOuRuedHwlR9NCfv39mUBFIOA1dnAqL6ctobD//z2onyz5yUhXGiMKQ6oj0/4aaKzHF502MCqeJDDYQKprc0aZ8IQpU+UUHXt6fLzkLzsGyflI+vj0rV8+wQediBXdgHG06hCpdQhwZQEPAMb/Bu3BtPxovx+hPNGdmfbfgj4+Mb+lePOQ==</latexit> 1/
N

dN
/d

x
J

<latexit sha1_base64="iS0NShqdQ1MihP9y3qelp7pbKcE=">AAACB3icbVDJSgNBFOxxjXEb9eilMQqewoy4XQTRi6cQIRskIfR0XpImPYvdb8QwzAfoz+hJ1Jt3f8C/sbMcNLFO9V7Vg1flRVJodJxva25+YXFpObOSXV1b39i0t7YrOowVhzIPZahqHtMgRQBlFCihFilgvieh6vWvh3r1HpQWYVDCQQRNn3UD0RGcoVm17P2GvlOY6FbSQHjApFBI0/TiJO8cjWdagkrasnNO3hmBzhJ3QnJkgmLL/mq0Qx77ECCXTOu660TYTJhCwSWk2UasIWK8z7pQNzRgPuhmMkqT0oNOqCj2gI7m396E+VoPfM94fIY9Pa0Nl/9p9Rg7581EBFGMEHBjMVonlhRDOiyFtoUCjnJgCONKmC8p7zHFOJrqsia+Ox12llSO8u5p/vj2OHd5NSkiQ3bJHjkkLjkjl+SGFEmZcPJEXsg7+bAerWfr1XobW+esyc0O+QPr8wdyOZmY</latexit>p
sNN = 5.02 TeV

<latexit sha1_base64="Txy19eoGRV1yQvGZInlwZAy91+Y=">AAACGHicbZA5TwMxEIW94QrhClDSWEQgqmiXI1ChCAoog0QCIrtaec0kMXgP2bOIaJU/An8GKsRR0fFvcEKQwjHV83zP0rwXJFJotO0PKzc2PjE5lZ8uzMzOzS8UF5caOk4VhzqPZazOA6ZBigjqKFDCeaKAhYGEs+D6sM/PbkBpEUen2E3AC1k7Ei3BGZqVX9yp+dmVm4BKeuv7W7aLcIsZPYJGz3ULhl18s8oo84slu2wPhv4VzlCUyHBqfvHNvYx5GkKEXDKtm46doJcxhYJL6BXcVEPC+DVrQ9PIiIWgvWwQr0fXWrGi2AE6eI96MxZq3Q0D4wkZdvRv1l/+x5optva8TERJihBxYzGslUqKMe23RC+FAo6yawTjSpgrKe8wxTiaLgsmvvM77F/R2Cw7lfL2yXapejAsIk9WyCrZIA7ZJVVyTGqkTji5J4/khbxad9aD9WQ9f1lz1vDPMvkx1vsnfS6fXA==</latexit>

Pj? > 30 GeV

PZ? > 60 GeV

<latexit sha1_base64="GFki7dDiYbHmJPQY5jIna+8+rTc=">AAAB/3icbVDLSgNBEJyN7/iKetTDYBAUIeyKqEcfBKJ4iGBMJFnC7NhJBmcfzPSKYclBf0ZPot78B3/Av3ES96CJdaruqoau8iIpNNr2l5UZG5+YnJqeyc7OzS8s5paWr3QYKw4VHspQ1TymQYoAKihQQi1SwHxPQtW7Penr1TtQWoTBJXYjcH3WDkRLcIZm1cytRRFtINxjQulm+fqydHpEt+lZsVo83+o1c3m7YA9AR4mTkjxJUW7mPhs3IY99CJBLpnXdsSN0E6ZQcAm9bCPWEDF+y9pQNzRgPmg3GaTo0Y1WqCh2gA7m396E+Vp3fc94fIYdPaz1l/9p9RhbB24igihGCLixGK0VS4oh7ZdBb4QCjrJrCONKmC8p7zDFOJrKsia+Mxx2lFztFJy9wu7Fbv7wOC1imqySdbJJHLJPDkmJlEmFcPJInskbebcerCfrxXr9sWas9GaF/IH18Q17wZO8</latexit>

pp (PYTHIA + JEWEL)

<latexit sha1_base64="HPmPx+9wVonRuW6xxQvqUWryVXc=">AAAB83icbZDNTgIxFIU7+If4N+rSzURi4orMGKMuiW50h4n8JDAhnXKBhk5n0t4SyYQn0ZVRd76JL+DbWHAWCp7V13tOk3tPlAqu0fe/nMLK6tr6RnGztLW9s7vn7h80dGIUgzpLRKJaEdUguIQ6chTQShXQOBLQjEY3M785BqV5Ih9wkkIY04Hkfc4o2lHXdTsIj5jdSSaM5mOYdt2yX/Hn8pYhyKFMctW67menlzATg0QmqNbtwE8xzKhCzgRMSx2jIaVsRAfQtihpDDrM5ptPvZN+ojwcgjd//85mNNZ6Ekc2E1Mc6kVvNvzPaxvsX4UZl6lBkMxGrNc3wsPEmxXg9bgChmJigTLF7ZYeG1JFGdqaSvb8YPHYZWicVYKLyvn9ebl6nRdRJEfkmJySgFySKrklNVInjIzJM3kj745xnpwX5/UnWnDyP4fkj5yPbyHYkbQ=</latexit>

Inclusive

• Same jet selection as with             ?
<latexit sha1_base64="Bsxn4L2g3GprD6/hXuPlNe5Vdt8=">AAAB9XicbVC7TsNAEDyHVwivEEoaiwiJKrJRBJQRNJRBIg8ptqzzZZ2ccn7obg2JLH8KVAjo+BF+gL/hElxAwlSzO7Pa3fETwRVa1pdRWlvf2Nwqb1d2dvf2D6qHta6KU8mgw2IRy75PFQgeQQc5CugnEmjoC+j5k5u53nsAqXgc3eMsATeko4gHnFHULa9ac5CmXuYgTDELYhnmuVetWw1rAXOV2AWpkwJtr/rpDGOWhhAhE1SpgW0l6GZUImcC8oqTKkgom9ARDDSNaAjKzRa35+apXmriGMxF/dub0VCpWehrT0hxrJa1efM/bZBicOVmPEpShIhpi9aCVJgYm/MIzCGXwFDMNKFMcn2lycZUUoY6qIp+315+dpV0zxv2RaN516y3rosgyuSYnJAzYpNL0iK3pE06hJEpeSZv5N14NJ6MF+P1x1oyipkj8gfGxzf2wZLH</latexit>⌧form

<latexit sha1_base64="3UcCsYzadS7oDlexRlGJcbeFPBw=">AAAB43icbZDLTgJBEEVr8IX4Ql266UhMXJEZ42tJdOMSjTwSIKSnqYEOPY9015iQCV+gK6Pu/CN/wL+xwVkoelen695O6pafKGnIdT+dwtLyyupacb20sbm1vVPe3WuaONUCGyJWsW773KCSETZIksJ2opGHvsKWP76e+a0H1EbG0T1NEuyFfBjJQApOdnTXzfrlilt152J/wcuhArnq/fJHdxCLNMSIhOLGdDw3oV7GNUmhcFrqpgYTLsZ8iB2LEQ/R9LL5plN2FMSa0QjZ/P0zm/HQmEno20zIaWQWvdnwP6+TUnDZy2SUpISRsBHrBaliFLNZYTaQGgWpiQUutLRbMjHimguyZynZ+t5i2b/QPKl659Wz29NK7So/RBEO4BCOwYMLqMEN1KEBAgJ4gld4c9B5dJ6dl+9owcn/7MMvOe9fkYSLBA==</latexit> { <latexit sha1_base64="3UcCsYzadS7oDlexRlGJcbeFPBw=">AAAB43icbZDLTgJBEEVr8IX4Ql266UhMXJEZ42tJdOMSjTwSIKSnqYEOPY9015iQCV+gK6Pu/CN/wL+xwVkoelen695O6pafKGnIdT+dwtLyyupacb20sbm1vVPe3WuaONUCGyJWsW773KCSETZIksJ2opGHvsKWP76e+a0H1EbG0T1NEuyFfBjJQApOdnTXzfrlilt152J/wcuhArnq/fJHdxCLNMSIhOLGdDw3oV7GNUmhcFrqpgYTLsZ8iB2LEQ/R9LL5plN2FMSa0QjZ/P0zm/HQmEno20zIaWQWvdnwP6+TUnDZy2SUpISRsBHrBaliFLNZYTaQGgWpiQUutLRbMjHimguyZynZ+t5i2b/QPKl659Wz29NK7So/RBEO4BCOwYMLqMEN1KEBAgJ4gld4c9B5dJ6dl+9owcn/7MMvOe9fkYSLBA==</latexit> {

• We can repeat the exercise with almost identical results:

<latexit sha1_base64="hRlhEwbL8jk0cjggyW8TVO0vfq0=">AAACAnicbVC5TgMxFPRyhnAtUFJgESHREO0izi4SFJQBkUNKosjrvCRWvIfst4holQ5+BioEdHwCP8Df4A1bQMJU4zfjpzfjRVJodJwva2Z2bn5hMbeUX15ZXVu3NzarOowVhwoPZajqHtMgRQAVFCihHilgvieh5g0uUr12B0qLMLjFYQQtn/UC0RWcoRm17Z3mJUhk9KaJcI/JQbqrQ80+4Klh1LYLTtEZg04TNyMFkqHctj+bnZDHPgTIJdO64ToRthKmUHAJo3wz1hAxPmA9aBgaMB90KxkHGdG9bqgo9oGO37+9CfO1Hvqe8fgM+3pSS4f/aY0Yu2etRARRjBBwYzFaN5YUQ5r2QTtCmahyaAjjSpgrKe8zxTia1vImvjsZdppUD4vuSfH4+qhQOs+KyJFtskv2iUtOSYlckTKpEE4eyTN5I+/Wg/VkvVivP9YZK/uzRf7A+vgGYPiXWg==</latexit>

�R-based selection
<latexit sha1_base64="rly+UQe/WkktjHMyO9TN0z4RwqQ=">AAAB/nicbVDJSgNBFOxxjXEb9ZhLYxC8GGbE9Rbw4jGCWSATQk/nJWnSs9D9RgxDQH9GT6Le/Ah/wL+xJ85BE+tU/ar68ar8WAqNjvNlLSwuLa+sFtaK6xubW9v2zm5DR4niUOeRjFTLZxqkCKGOAiW0YgUs8CU0/dFVpjfvQGkRhbc4jqETsEEo+oIzNKOuXfKQJR7CPaZH2Z4eNbuAZ+Kka5edijMFnSduTsokR61rf3q9iCcBhMgl07rtOjF2UqZQcAmTopdoiBkfsQG0DQ1ZALqTTkNM6EE/UhSHQKfv396UBVqPA994AoZDPatlw/+0doL9i04qwjhBCLmxGK2fSIoRzbqgPaFMVDk2hHElzJWUD5liHE1jRRPfnQ07TxrHFfescnpzUq5e5kUUSInsk0PiknNSJdekRuqEk0fyTN7Iu/VgPVkv1uuPdcHK/+yRP7A+vgES6pYg</latexit>

⌧ -based selection

<latexit sha1_base64="cxAWe4EqMs0/WSb1DmmQCQ2NXw8=">AAAB6XicbZDLTgJBEEVr8IX4Ql266UhMXJEZQ9QlURcu0cgjgQnpaWqgQ88j3TUmhPARujLqzt/xB/wbG2Sh4F2drns7qVtBqqQh1/1yciura+sb+c3C1vbO7l5x/6BhkkwLrItEJboVcINKxlgnSQpbqUYeBQqbwfB66jcfURuZxA80StGPeD+WoRSc7KjVuUFFnN13iyW37M7ElsGbQwnmqnWLn51eIrIIYxKKG9P23JT8MdckhcJJoZMZTLkY8j62LcY8QuOPZ/tO2EmYaEYDZLP37+yYR8aMosBmIk4Ds+hNh/957YzCS38s4zQjjIWNWC/MFKOETWuzntQoSI0scKGl3ZKJAddckD1Owdb3FssuQ+Os7J2XK3eVUvVqfog8HMExnIIHF1CFW6hBHQQoeIY3eHeGzpPz4rz+RHPO/M8h/JHz8Q1GMY0g</latexit>

�R

<latexit sha1_base64="KKyOcdT1CXZ7eao61V9OSn3uFAo=">AAACBnicbVBLS8NAGNzUV42vqkcvi0XxVBLxdRAp6sFjFfuAJpTN9ku7dPNgdyOU0Lv+GT2JevMH+Af8N25jQG2d0+zMLHwzXsyZVJb1aRRmZufmF4qL5tLyyupaaX2jIaNEUKjTiEei5REJnIVQV0xxaMUCSOBxaHqDi7HfvAMhWRTeqmEMbkB6IfMZJUpLnVLZuQSuCL7Bu2fYqthHjmP+SKeZpFNWxcqAp4mdkzLKUeuUPpxuRJMAQkU5kbJtW7FyUyIUoxxGppNIiAkdkB60NQ1JANJNszIjvONHAqs+4Oz9O5uSQMph4OlMQFRfTnpj8T+vnSj/xE1ZGCcKQqoj2vMTjlWEx5vgLhNAFR9qQqhg+kpM+0QQqvRypq5vT5adJo19vVTl8PqgXD3PhyiiLbSN9pCNjlEVXaEaqiOKHtATekVvxr3xaDwbL9/RgpH/2UR/YLx/AaUYlKo=</latexit>

�R > 0.16

�R < 0.16

<latexit sha1_base64="KKyOcdT1CXZ7eao61V9OSn3uFAo=">AAACBnicbVBLS8NAGNzUV42vqkcvi0XxVBLxdRAp6sFjFfuAJpTN9ku7dPNgdyOU0Lv+GT2JevMH+Af8N25jQG2d0+zMLHwzXsyZVJb1aRRmZufmF4qL5tLyyupaaX2jIaNEUKjTiEei5REJnIVQV0xxaMUCSOBxaHqDi7HfvAMhWRTeqmEMbkB6IfMZJUpLnVLZuQSuCL7Bu2fYqthHjmP+SKeZpFNWxcqAp4mdkzLKUeuUPpxuRJMAQkU5kbJtW7FyUyIUoxxGppNIiAkdkB60NQ1JANJNszIjvONHAqs+4Oz9O5uSQMph4OlMQFRfTnpj8T+vnSj/xE1ZGCcKQqoj2vMTjlWEx5vgLhNAFR9qQqhg+kpM+0QQqvRypq5vT5adJo19vVTl8PqgXD3PhyiiLbSN9pCNjlEVXaEaqiOKHtATekVvxr3xaDwbL9/RgpH/2UR/YLx/AaUYlKo=</latexit>

�R > 0.16

�R < 0.16

<latexit sha1_base64="TtVqj+aWJbE5Q2G51Z7gFvi1nls=">AAACBnicbVDJTsMwFHRYS9gKHLlYVCBOUcJ+QKgCDhwLoovURJXjvrZWnUW2g1RFvcPPwAkBNz6AH+BvcEMkoGVO45mx9Gb8mDOpbPvTmJqemZ2bLyyYi0vLK6vFtfWajBJBoUojHomGTyRwFkJVMcWhEQsggc+h7vcvRn79DoRkUXirBjF4AemGrMMoUVpqFUvuJXBF8A3eOcO25ey7rvkjnWaSTtmWnQFPEicnJZSj0ip+uO2IJgGEinIiZdOxY+WlRChGOQxNN5EQE9onXWhqGpIApJdmZYZ4uxMJrHqAs/fvbEoCKQeBrzMBUT057o3E/7xmojonXsrCOFEQUh3RXifhWEV4tAluMwFU8YEmhAqmr8S0RwShSi9n6vrOeNlJUtuznCPr8PqgVD7PhyigTbSFdpGDjlEZXaEKqiKKHtATekVvxr3xaDwbL9/RKSP/s4H+wHj/ApvrlKQ=</latexit>

�R > 0.13

�R < 0.13
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• But selecting in terms of             minimizes the distorsion of the initial      spectra of our samples<latexit sha1_base64="hGCGTDe7iL/vRmC0Ct/ijTQMwgE=">AAAB5HicbZDLTgJBEEVr8IX4Ql266UhMXJEZY9Ql0Y1LjPJIYEJ6mhro0PNId40JIfyBroy684v8Af/GBmeh4F2drns7qVtBqqQh1/1yCiura+sbxc3S1vbO7l55/6BpkkwLbIhEJbodcINKxtggSQrbqUYeBQpbwehm5rceURuZxA80TtGP+CCWoRSc7Og+7VGvXHGr7lxsGbwcKpCr3it/dvuJyCKMSShuTMdzU/InXJMUCqelbmYw5WLEB9ixGPMIjT+ZrzplJ2GiGQ2Rzd+/sxMeGTOOApuJOA3Nojcb/ud1Mgqv/ImM04wwFjZivTBTjBI2a8z6UqMgNbbAhZZ2SyaGXHNB9i4lW99bLLsMzbOqd1E9vzuv1K7zQxThCI7hFDy4hBrcQh0aIGAAz/AG707oPDkvzutPtODkfw7hj5yPb1gsi3k=</latexit>pt
<latexit sha1_base64="Bsxn4L2g3GprD6/hXuPlNe5Vdt8=">AAAB9XicbVC7TsNAEDyHVwivEEoaiwiJKrJRBJQRNJRBIg8ptqzzZZ2ccn7obg2JLH8KVAjo+BF+gL/hElxAwlSzO7Pa3fETwRVa1pdRWlvf2Nwqb1d2dvf2D6qHta6KU8mgw2IRy75PFQgeQQc5CugnEmjoC+j5k5u53nsAqXgc3eMsATeko4gHnFHULa9ac5CmXuYgTDELYhnmuVetWw1rAXOV2AWpkwJtr/rpDGOWhhAhE1SpgW0l6GZUImcC8oqTKkgom9ARDDSNaAjKzRa35+apXmriGMxF/dub0VCpWehrT0hxrJa1efM/bZBicOVmPEpShIhpi9aCVJgYm/MIzCGXwFDMNKFMcn2lycZUUoY6qIp+315+dpV0zxv2RaN516y3rosgyuSYnJAzYpNL0iK3pE06hJEpeSZv5N14NJ6MF+P1x1oyipkj8gfGxzf2wZLH</latexit>⌧form

7

  or           : bias comparison
<latexit sha1_base64="ihXK6abCgDImo5mYPzBxuZDYFMA=">AAAB9XicbVC5TsNAEF2HK4TLhJLGIkKiimzEVUbQUAaJHFJsRevNOFllfWh3DIksfwpUCOj4EX6Av2ETXEDCq97Me6OZeX4iuELb/jJKK6tr6xvlzcrW9s7unrlfbas4lQxaLBax7PpUgeARtJCjgG4igYa+gI4/vpnpnQeQisfRPU4T8EI6jHjAGUXd6ptVF2naz1yECWZBLMM875s1u27PYS0TpyA1UqDZNz/dQczSECJkgirVc+wEvYxK5ExAXnFTBQllYzqEnqYRDUF52fz23DrWSy0cgTWvf3szGio1DX3tCSmO1KI2a/6n9VIMrryMR0mKEDFt0VqQCgtjaxaBNeASGIqpJpRJrq+02IhKylAHVdHvO4vPLpP2ad25qJ/fndUa10UQZXJIjsgJccglaZBb0iQtwsiEPJM38m48Gk/Gi/H6Yy0ZxcwB+QPj4xv3E5LI</latexit>⌧form

<latexit sha1_base64="cxAWe4EqMs0/WSb1DmmQCQ2NXw8=">AAAB6XicbZDLTgJBEEVr8IX4Ql266UhMXJEZQ9QlURcu0cgjgQnpaWqgQ88j3TUmhPARujLqzt/xB/wbG2Sh4F2drns7qVtBqqQh1/1yciura+sb+c3C1vbO7l5x/6BhkkwLrItEJboVcINKxlgnSQpbqUYeBQqbwfB66jcfURuZxA80StGPeD+WoRSc7KjVuUFFnN13iyW37M7ElsGbQwnmqnWLn51eIrIIYxKKG9P23JT8MdckhcJJoZMZTLkY8j62LcY8QuOPZ/tO2EmYaEYDZLP37+yYR8aMosBmIk4Ds+hNh/957YzCS38s4zQjjIWNWC/MFKOETWuzntQoSI0scKGl3ZKJAddckD1Owdb3FssuQ+Os7J2XK3eVUvVqfog8HMExnIIHF1CFW6hBHQQoeIY3eHeGzpPz4rz+RHPO/M8h/JHz8Q1GMY0g</latexit>

�R

• This is essential to compute         !
<latexit sha1_base64="A1/SjW1Y0PEVm5x6x1YtWOUOg5A=">AAAB6XicbZDJTgJBEIZrcEPcUI9eOhITT2TGuB2JS+IRE1kSmJCepgY69CzprjEhhIfQk1Fvvo4v4NvYIAcF/9PX9f+d1F9BqqQh1/1yckvLK6tr+fXCxubW9k5xd69ukkwLrIlEJboZcINKxlgjSQqbqUYeBQobweB64jceURuZxA80TNGPeC+WoRSc7KjZvkFFnN12iiW37E7FFsGbQQlmqnaKn+1uIrIIYxKKG9Py3JT8EdckhcJxoZ0ZTLkY8B62LMY8QuOPpvuO2VGYaEZ9ZNP37+yIR8YMo8BmIk59M+9Nhv95rYzCS38k4zQjjIWNWC/MFKOETWqzrtQoSA0tcKGl3ZKJPtdckD1Owdb35ssuQv2k7J2Xz+5PS5Wr2SHycACHcAweXEAF7qAKNRCg4Bne4N0ZOE/Oi/P6E805sz/78EfOxzczHY0U</latexit>

�E
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<latexit sha1_base64="zhBi4V6IBbH1apj1KXE1837jzPQ=">AAAB6HicbZDJTsMwFEVfylTKVGDJxqJCYoGqBDEtK9iwLFIn0UaV4760ps4g20GqovwDrBCw43v4Af4Gt2QBLXd1/O619O7zYsGVtu0vq7C0vLK6VlwvbWxube+Ud/daKkokwyaLRCQ7HlUoeIhNzbXATiyRBp7Atje+mfrtR5SKR2FDT2J0AzoMuc8Z1WbUjvtp4+Q+65crdtWeiSyCk0MFctX75c/eIGJJgKFmgirVdexYuymVmjOBWamXKIwpG9Mhdg2GNEDlprN1M3LkR5LoEZLZ+3c2pYFSk8AzmYDqkZr3psP/vG6i/Ss35WGcaAyZiRjPTwTREZm2JgMukWkxMUCZ5GZLwkZUUqbNbUqmvjNfdhFap1Xnonp+d1apXeeHKMIBHMIxOHAJNbiFOjSBwRie4Q3erQfryXqxXn+iBSv/sw9/ZH18A/1KjQA=</latexit>pT,Z

<latexit sha1_base64="tKdH+xIgZzzUjOu2QhJCy5+9d6I=">AAAB9HicbZDLTsJAFIZPvSLeii7dTCQmLgi0xtuS6MYVwYRbhKaZTgeYML1kZoohDW+iK6PufBJfwLdxwC4U/FffnP+f5JzfizmTyrK+jJXVtfWNzdxWfntnd2/fLBy0ZJQIQpsk4pHoeFhSzkLaVExx2okFxYHHadsb3c789pgKyaKwoSYxdQI8CFmfEaz0yDULdqXWKyG/VvFjN22UHqauWbTK1lxoGewMipCp7pqfPT8iSUBDRTiWsmtbsXJSLBQjnE7zvUTSGJMRHtCuxhAHVDrpfPUpOulHAqkhRfP372yKAykngaczAVZDuejNhv953UT1r52UhXGiaEh0RHv9hCMVoVkDyGeCEsUnGjARTG+JyBALTJTuKa/PtxePXYbWWdm+LF/cnxerN1kROTiCYzgFG66gCndQhyYQeIRneIN3Y2w8GS/G6090xcj+HMIfGR/f5rCQMA==</latexit> 1/
N

dN
/d

p T
,Z

<latexit sha1_base64="HPmPx+9wVonRuW6xxQvqUWryVXc=">AAAB83icbZDNTgIxFIU7+If4N+rSzURi4orMGKMuiW50h4n8JDAhnXKBhk5n0t4SyYQn0ZVRd76JL+DbWHAWCp7V13tOk3tPlAqu0fe/nMLK6tr6RnGztLW9s7vn7h80dGIUgzpLRKJaEdUguIQ6chTQShXQOBLQjEY3M785BqV5Ih9wkkIY04Hkfc4o2lHXdTsIj5jdSSaM5mOYdt2yX/Hn8pYhyKFMctW67menlzATg0QmqNbtwE8xzKhCzgRMSx2jIaVsRAfQtihpDDrM5ptPvZN+ojwcgjd//85mNNZ6Ekc2E1Mc6kVvNvzPaxvsX4UZl6lBkMxGrNc3wsPEmxXg9bgChmJigTLF7ZYeG1JFGdqaSvb8YPHYZWicVYKLyvn9ebl6nRdRJEfkmJySgFySKrklNVInjIzJM3kj745xnpwX5/UnWnDyP4fkj5yPbyHYkbQ=</latexit>

Inclusive
<latexit sha1_base64="AZ5WNuKaU6fvy3jr9qclFKAzg9Y=">AAAB8nicbZDJTsMwFEWdMpUyNMCSjUWFxCpKmFeoAhYsC6KD1EaV4762Vp1B9gtSFfVHYIWAHZ/CD/A3uCULKNzV8bvX0rsvSKTQ6LqfVmFhcWl5pbhaWlvf2CzbW9sNHaeKQ53HMlatgGmQIoI6CpTQShSwMJDQDEZXU7/5AEqLOLrHcQJ+yAaR6AvO0Iy6drlzDRIZvaMX1HW8o65dcR13JvoXvBwqJFeta390ejFPQ4iQS6Z123MT9DOmUHAJk1In1ZAwPmIDaBuMWAjaz2aLT+h+P1YUh0Bn75/ZjIVaj8PAZEKGQz3vTYf/ee0U++d+JqIkRYi4iRivn0qKMZ32pz2hgKMcG2BcCbMl5UOmGEdzpZKp782X/QuNQ8c7dU5ujyvVy/wQRbJL9sgB8cgZqZIbUiN1wklKnsgrebPQerSerZfvaMHK/+yQX7LevwC0ZI7Y</latexit>

�R > 0.13
<latexit sha1_base64="rglutwo1JYrAP1y4XxJt+WLu2jk=">AAAB8nicbZC7TsMwFIadcivl0gAji0WFxBQl3AeGChgYC6IXqY0qxz1trToX2SdIVdQXgQkBG4/CC/A2uCUDFP7p8/l/S+c/QSKFRtf9tAoLi0vLK8XV0tr6xmbZ3tpu6DhVHOo8lrFqBUyDFBHUUaCEVqKAhYGEZjC6mvrNB1BaxNE9jhPwQzaIRF9whmbUtcuda5DI6B29oK7jHXXtiuu4M9G/4OVQIblqXfuj04t5GkKEXDKt256boJ8xhYJLmJQ6qYaE8REbQNtgxELQfjZbfEL3+7GiOAQ6e//MZizUehwGJhMyHOp5bzr8z2un2D/3MxElKULETcR4/VRSjOm0P+0JBRzl2ADjSpgtKR8yxTiaK5VMfW++7F9oHDreqXNye1ypXuaHKJJdskcOiEfOSJXckBqpE05S8kReyZuF1qP1bL18RwtW/meH/JL1/gWxXo7W</latexit>

�R < 0.13
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• But selecting in terms of             minimizes the distorsion of the initial      spectra of our samples<latexit sha1_base64="hGCGTDe7iL/vRmC0Ct/ijTQMwgE=">AAAB5HicbZDLTgJBEEVr8IX4Ql266UhMXJEZY9Ql0Y1LjPJIYEJ6mhro0PNId40JIfyBroy684v8Af/GBmeh4F2drns7qVtBqqQh1/1yCiura+sbxc3S1vbO7l55/6BpkkwLbIhEJbodcINKxtggSQrbqUYeBQpbwehm5rceURuZxA80TtGP+CCWoRSc7Og+7VGvXHGr7lxsGbwcKpCr3it/dvuJyCKMSShuTMdzU/InXJMUCqelbmYw5WLEB9ixGPMIjT+ZrzplJ2GiGQ2Rzd+/sxMeGTOOApuJOA3Nojcb/ud1Mgqv/ImM04wwFjZivTBTjBI2a8z6UqMgNbbAhZZ2SyaGXHNB9i4lW99bLLsMzbOqd1E9vzuv1K7zQxThCI7hFDy4hBrcQh0aIGAAz/AG707oPDkvzutPtODkfw7hj5yPb1gsi3k=</latexit>pt
<latexit sha1_base64="Bsxn4L2g3GprD6/hXuPlNe5Vdt8=">AAAB9XicbVC7TsNAEDyHVwivEEoaiwiJKrJRBJQRNJRBIg8ptqzzZZ2ccn7obg2JLH8KVAjo+BF+gL/hElxAwlSzO7Pa3fETwRVa1pdRWlvf2Nwqb1d2dvf2D6qHta6KU8mgw2IRy75PFQgeQQc5CugnEmjoC+j5k5u53nsAqXgc3eMsATeko4gHnFHULa9ac5CmXuYgTDELYhnmuVetWw1rAXOV2AWpkwJtr/rpDGOWhhAhE1SpgW0l6GZUImcC8oqTKkgom9ARDDSNaAjKzRa35+apXmriGMxF/dub0VCpWehrT0hxrJa1efM/bZBicOVmPEpShIhpi9aCVJgYm/MIzCGXwFDMNKFMcn2lycZUUoY6qIp+315+dpV0zxv2RaN516y3rosgyuSYnJAzYpNL0iK3pE06hJEpeSZv5N14NJ6MF+P1x1oyipkj8gfGxzf2wZLH</latexit>⌧form

7

  or           : bias comparison
<latexit sha1_base64="ihXK6abCgDImo5mYPzBxuZDYFMA=">AAAB9XicbVC5TsNAEF2HK4TLhJLGIkKiimzEVUbQUAaJHFJsRevNOFllfWh3DIksfwpUCOj4EX6Av2ETXEDCq97Me6OZeX4iuELb/jJKK6tr6xvlzcrW9s7unrlfbas4lQxaLBax7PpUgeARtJCjgG4igYa+gI4/vpnpnQeQisfRPU4T8EI6jHjAGUXd6ptVF2naz1yECWZBLMM875s1u27PYS0TpyA1UqDZNz/dQczSECJkgirVc+wEvYxK5ExAXnFTBQllYzqEnqYRDUF52fz23DrWSy0cgTWvf3szGio1DX3tCSmO1KI2a/6n9VIMrryMR0mKEDFt0VqQCgtjaxaBNeASGIqpJpRJrq+02IhKylAHVdHvO4vPLpP2ad25qJ/fndUa10UQZXJIjsgJccglaZBb0iQtwsiEPJM38m48Gk/Gi/H6Yy0ZxcwB+QPj4xv3E5LI</latexit>⌧form

<latexit sha1_base64="cxAWe4EqMs0/WSb1DmmQCQ2NXw8=">AAAB6XicbZDLTgJBEEVr8IX4Ql266UhMXJEZQ9QlURcu0cgjgQnpaWqgQ88j3TUmhPARujLqzt/xB/wbG2Sh4F2drns7qVtBqqQh1/1yciura+sb+c3C1vbO7l5x/6BhkkwLrItEJboVcINKxlgnSQpbqUYeBQqbwfB66jcfURuZxA80StGPeD+WoRSc7KjVuUFFnN13iyW37M7ElsGbQwnmqnWLn51eIrIIYxKKG9P23JT8MdckhcJJoZMZTLkY8j62LcY8QuOPZ/tO2EmYaEYDZLP37+yYR8aMosBmIk4Ds+hNh/957YzCS38s4zQjjIWNWC/MFKOETWuzntQoSI0scKGl3ZKJAddckD1Owdb3FssuQ+Os7J2XK3eVUvVqfog8HMExnIIHF1CFW6hBHQQoeIY3eHeGzpPz4rz+RHPO/M8h/JHz8Q1GMY0g</latexit>

�R

• This is essential to compute         !
<latexit sha1_base64="A1/SjW1Y0PEVm5x6x1YtWOUOg5A=">AAAB6XicbZDJTgJBEIZrcEPcUI9eOhITT2TGuB2JS+IRE1kSmJCepgY69CzprjEhhIfQk1Fvvo4v4NvYIAcF/9PX9f+d1F9BqqQh1/1yckvLK6tr+fXCxubW9k5xd69ukkwLrIlEJboZcINKxlgjSQqbqUYeBQobweB64jceURuZxA80TNGPeC+WoRSc7KjZvkFFnN12iiW37E7FFsGbQQlmqnaKn+1uIrIIYxKKG9Py3JT8EdckhcJxoZ0ZTLkY8B62LMY8QuOPpvuO2VGYaEZ9ZNP37+yIR8YMo8BmIk59M+9Nhv95rYzCS38k4zQjjIWNWC/MFKOETWqzrtQoSA0tcKGl3ZKJPtdckD1Owdb35ssuQv2k7J2Xz+5PS5Wr2SHycACHcAweXEAF7qAKNRCg4Bne4N0ZOE/Oi/P6E805sz/78EfOxzczHY0U</latexit>

�E
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<latexit sha1_base64="zhBi4V6IBbH1apj1KXE1837jzPQ=">AAAB6HicbZDJTsMwFEVfylTKVGDJxqJCYoGqBDEtK9iwLFIn0UaV4760ps4g20GqovwDrBCw43v4Af4Gt2QBLXd1/O619O7zYsGVtu0vq7C0vLK6VlwvbWxube+Ud/daKkokwyaLRCQ7HlUoeIhNzbXATiyRBp7Atje+mfrtR5SKR2FDT2J0AzoMuc8Z1WbUjvtp4+Q+65crdtWeiSyCk0MFctX75c/eIGJJgKFmgirVdexYuymVmjOBWamXKIwpG9Mhdg2GNEDlprN1M3LkR5LoEZLZ+3c2pYFSk8AzmYDqkZr3psP/vG6i/Ss35WGcaAyZiRjPTwTREZm2JgMukWkxMUCZ5GZLwkZUUqbNbUqmvjNfdhFap1Xnonp+d1apXeeHKMIBHMIxOHAJNbiFOjSBwRie4Q3erQfryXqxXn+iBSv/sw9/ZH18A/1KjQA=</latexit>pT,Z
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<latexit sha1_base64="zhBi4V6IBbH1apj1KXE1837jzPQ=">AAAB6HicbZDJTsMwFEVfylTKVGDJxqJCYoGqBDEtK9iwLFIn0UaV4760ps4g20GqovwDrBCw43v4Af4Gt2QBLXd1/O619O7zYsGVtu0vq7C0vLK6VlwvbWxube+Ud/daKkokwyaLRCQ7HlUoeIhNzbXATiyRBp7Atje+mfrtR5SKR2FDT2J0AzoMuc8Z1WbUjvtp4+Q+65crdtWeiSyCk0MFctX75c/eIGJJgKFmgirVdexYuymVmjOBWamXKIwpG9Mhdg2GNEDlprN1M3LkR5LoEZLZ+3c2pYFSk8AzmYDqkZr3psP/vG6i/Ss35WGcaAyZiRjPTwTREZm2JgMukWkxMUCZ5GZLwkZUUqbNbUqmvjNfdhFap1Xnonp+d1apXeeHKMIBHMIxOHAJNbiFOjSBwRie4Q3erQfryXqxXn+iBSv/sw9/ZH18A/1KjQA=</latexit>pT,Z

<latexit sha1_base64="tKdH+xIgZzzUjOu2QhJCy5+9d6I=">AAAB9HicbZDLTsJAFIZPvSLeii7dTCQmLgi0xtuS6MYVwYRbhKaZTgeYML1kZoohDW+iK6PufBJfwLdxwC4U/FffnP+f5JzfizmTyrK+jJXVtfWNzdxWfntnd2/fLBy0ZJQIQpsk4pHoeFhSzkLaVExx2okFxYHHadsb3c789pgKyaKwoSYxdQI8CFmfEaz0yDULdqXWKyG/VvFjN22UHqauWbTK1lxoGewMipCp7pqfPT8iSUBDRTiWsmtbsXJSLBQjnE7zvUTSGJMRHtCuxhAHVDrpfPUpOulHAqkhRfP372yKAykngaczAVZDuejNhv953UT1r52UhXGiaEh0RHv9hCMVoVkDyGeCEsUnGjARTG+JyBALTJTuKa/PtxePXYbWWdm+LF/cnxerN1kROTiCYzgFG66gCndQhyYQeIRneIN3Y2w8GS/G6090xcj+HMIfGR/f5rCQMA==</latexit> 1/
N

dN
/d

p T
,Z

<latexit sha1_base64="HPmPx+9wVonRuW6xxQvqUWryVXc=">AAAB83icbZDNTgIxFIU7+If4N+rSzURi4orMGKMuiW50h4n8JDAhnXKBhk5n0t4SyYQn0ZVRd76JL+DbWHAWCp7V13tOk3tPlAqu0fe/nMLK6tr6RnGztLW9s7vn7h80dGIUgzpLRKJaEdUguIQ6chTQShXQOBLQjEY3M785BqV5Ih9wkkIY04Hkfc4o2lHXdTsIj5jdSSaM5mOYdt2yX/Hn8pYhyKFMctW67menlzATg0QmqNbtwE8xzKhCzgRMSx2jIaVsRAfQtihpDDrM5ptPvZN+ojwcgjd//85mNNZ6Ekc2E1Mc6kVvNvzPaxvsX4UZl6lBkMxGrNc3wsPEmxXg9bgChmJigTLF7ZYeG1JFGdqaSvb8YPHYZWicVYKLyvn9ebl6nRdRJEfkmJySgFySKrklNVInjIzJM3kj745xnpwX5/UnWnDyP4fkj5yPbyHYkbQ=</latexit>

Inclusive
<latexit sha1_base64="QwGaz8Z0nG7pgm9mFYiFuPHSumk=">AAAB+XicbZDLTsJAFIaneEO8oSZu3DQSExemtkaRhQuiG5eYyCWhhEyHU5gwvWTm1EgqD6Mro+58DV/At3HALhT8V9+c/5/knN+LBVdo219GbmFxaXklv1pYW9/Y3Cpu7zRUlEgGdRaJSLY8qkDwEOrIUUArlkADT0DTG15P/OY9SMWj8A5HMXQC2g+5zxlFPeoW91ykyaVjlSvusYvwgKkfnLBxt1iyLXsqcx6cDEokU61b/HR7EUsCCJEJqlTbsWPspFQiZwLGBTdREFM2pH1oawxpAKqTTvcfm4d+JE0cgDl9/86mNFBqFHg6E1AcqFlvMvzPayfoVzopD+MEIWQ6oj0/ESZG5qQGs8clMBQjDZRJrrc02YBKylCXVdDnO7PHzkPj1HLK1vntWal6lRWRJ/vkgBwRh1yQKrkhNVInjDySZ/JG3o3UeDJejNefaM7I/uySPzI+vgF4sJLb</latexit>

⌧ < 1.68 fm/c
<latexit sha1_base64="Wqh32YjwOhbGZ/TSqHXzBtk9d00=">AAAB+XicbZDLSsNAFIYn9VbrrSq4cRMsgguJiWjtSopuXFawF2hKmUxP2qGTCzMnYol9GF2JuvM1fAHfxmnNQlv/1Tfn/wfO+b1YcIW2/WXkFhaXllfyq4W19Y3NreL2TkNFiWRQZ5GIZMujCgQPoY4cBbRiCTTwBDS94fXEb96DVDwK73AUQyeg/ZD7nFHUo25xz0WaXDpWueIeuwgPmPrBCRt3iyXbsqcy58HJoEQy1brFT7cXsSSAEJmgSrUdO8ZOSiVyJmBccBMFMWVD2oe2xpAGoDrpdP+xeehH0sQBmNP372xKA6VGgaczAcWBmvUmw/+8doJ+pZPyME4QQqYj2vMTYWJkTmowe1wCQzHSQJnkekuTDaikDHVZBX2+M3vsPDROLadsnd+elapXWRF5sk8OyBFxyAWpkhtSI3XCyCN5Jm/k3UiNJ+PFeP2J5ozszy75I+PjG3vOkt0=</latexit>

⌧ > 1.68 fm/c
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<latexit sha1_base64="zhBi4V6IBbH1apj1KXE1837jzPQ=">AAAB6HicbZDJTsMwFEVfylTKVGDJxqJCYoGqBDEtK9iwLFIn0UaV4760ps4g20GqovwDrBCw43v4Af4Gt2QBLXd1/O619O7zYsGVtu0vq7C0vLK6VlwvbWxube+Ud/daKkokwyaLRCQ7HlUoeIhNzbXATiyRBp7Atje+mfrtR5SKR2FDT2J0AzoMuc8Z1WbUjvtp4+Q+65crdtWeiSyCk0MFctX75c/eIGJJgKFmgirVdexYuymVmjOBWamXKIwpG9Mhdg2GNEDlprN1M3LkR5LoEZLZ+3c2pYFSk8AzmYDqkZr3psP/vG6i/Ss35WGcaAyZiRjPTwTREZm2JgMukWkxMUCZ5GZLwkZUUqbNbUqmvjNfdhFap1Xnonp+d1apXeeHKMIBHMIxOHAJNbiFOjSBwRie4Q3erQfryXqxXn+iBSv/sw9/ZH18A/1KjQA=</latexit>pT,Z

<latexit sha1_base64="tKdH+xIgZzzUjOu2QhJCy5+9d6I=">AAAB9HicbZDLTsJAFIZPvSLeii7dTCQmLgi0xtuS6MYVwYRbhKaZTgeYML1kZoohDW+iK6PufBJfwLdxwC4U/FffnP+f5JzfizmTyrK+jJXVtfWNzdxWfntnd2/fLBy0ZJQIQpsk4pHoeFhSzkLaVExx2okFxYHHadsb3c789pgKyaKwoSYxdQI8CFmfEaz0yDULdqXWKyG/VvFjN22UHqauWbTK1lxoGewMipCp7pqfPT8iSUBDRTiWsmtbsXJSLBQjnE7zvUTSGJMRHtCuxhAHVDrpfPUpOulHAqkhRfP372yKAykngaczAVZDuejNhv953UT1r52UhXGiaEh0RHv9hCMVoVkDyGeCEsUnGjARTG+JyBALTJTuKa/PtxePXYbWWdm+LF/cnxerN1kROTiCYzgFG66gCndQhyYQeIRneIN3Y2w8GS/G6090xcj+HMIfGR/f5rCQMA==</latexit> 1/
N

dN
/d

p T
,Z

<latexit sha1_base64="HPmPx+9wVonRuW6xxQvqUWryVXc=">AAAB83icbZDNTgIxFIU7+If4N+rSzURi4orMGKMuiW50h4n8JDAhnXKBhk5n0t4SyYQn0ZVRd76JL+DbWHAWCp7V13tOk3tPlAqu0fe/nMLK6tr6RnGztLW9s7vn7h80dGIUgzpLRKJaEdUguIQ6chTQShXQOBLQjEY3M785BqV5Ih9wkkIY04Hkfc4o2lHXdTsIj5jdSSaM5mOYdt2yX/Hn8pYhyKFMctW67menlzATg0QmqNbtwE8xzKhCzgRMSx2jIaVsRAfQtihpDDrM5ptPvZN+ojwcgjd//85mNNZ6Ekc2E1Mc6kVvNvzPaxvsX4UZl6lBkMxGrNc3wsPEmxXg9bgChmJigTLF7ZYeG1JFGdqaSvb8YPHYZWicVYKLyvn9ebl6nRdRJEfkmJySgFySKrklNVInjIzJM3kj745xnpwX5/UnWnDyP4fkj5yPbyHYkbQ=</latexit>

Inclusive
<latexit sha1_base64="AZ5WNuKaU6fvy3jr9qclFKAzg9Y=">AAAB8nicbZDJTsMwFEWdMpUyNMCSjUWFxCpKmFeoAhYsC6KD1EaV4762Vp1B9gtSFfVHYIWAHZ/CD/A3uCULKNzV8bvX0rsvSKTQ6LqfVmFhcWl5pbhaWlvf2CzbW9sNHaeKQ53HMlatgGmQIoI6CpTQShSwMJDQDEZXU7/5AEqLOLrHcQJ+yAaR6AvO0Iy6drlzDRIZvaMX1HW8o65dcR13JvoXvBwqJFeta390ejFPQ4iQS6Z123MT9DOmUHAJk1In1ZAwPmIDaBuMWAjaz2aLT+h+P1YUh0Bn75/ZjIVaj8PAZEKGQz3vTYf/ee0U++d+JqIkRYi4iRivn0qKMZ32pz2hgKMcG2BcCbMl5UOmGEdzpZKp782X/QuNQ8c7dU5ujyvVy/wQRbJL9sgB8cgZqZIbUiN1wklKnsgrebPQerSerZfvaMHK/+yQX7LevwC0ZI7Y</latexit>

�R > 0.13
<latexit sha1_base64="rglutwo1JYrAP1y4XxJt+WLu2jk=">AAAB8nicbZC7TsMwFIadcivl0gAji0WFxBQl3AeGChgYC6IXqY0qxz1trToX2SdIVdQXgQkBG4/CC/A2uCUDFP7p8/l/S+c/QSKFRtf9tAoLi0vLK8XV0tr6xmbZ3tpu6DhVHOo8lrFqBUyDFBHUUaCEVqKAhYGEZjC6mvrNB1BaxNE9jhPwQzaIRF9whmbUtcuda5DI6B29oK7jHXXtiuu4M9G/4OVQIblqXfuj04t5GkKEXDKt256boJ8xhYJLmJQ6qYaE8REbQNtgxELQfjZbfEL3+7GiOAQ6e//MZizUehwGJhMyHOp5bzr8z2un2D/3MxElKULETcR4/VRSjOm0P+0JBRzl2ADjSpgtKR8yxTiaK5VMfW++7F9oHDreqXNye1ypXuaHKJJdskcOiEfOSJXckBqpE05S8kReyZuF1qP1bL18RwtW/meH/JL1/gWxXo7W</latexit>

�R < 0.13
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Summary, future prospects

8

• We use the tau-algorithm to extract the formation time corresponding to the first splitting of the 
parton showers


• This information allows to classify jets according to sensitivity to medium interactions


• We checked that                             (unlike                           )

<latexit sha1_base64="/CuVvpFuVVjMo16uJjWEibj968Y=">AAACB3icbVDLSgNBEJz1GeNr1aOXwSgoSNgVX0fxAR4VjAlkl2V27CRDZh/M9Iph2Q/Qn9GTqDfv/oB/4yTmoNE6VXdVQ1eFqRQaHefTGhufmJyaLs2UZ+fmFxbtpeVrnWSKQ40nMlGNkGmQIoYaCpTQSBWwKJRQD7snfb1+C0qLJL7CXgp+xNqxaAnO0KwCe91DlgW5h3CHeStRUVFspkF+tS2Kbe8UJDJ6thXYFafqDED/EndIKmSIi8D+8G4SnkUQI5dM66brpOjnTKHgEoqyl2lIGe+yNjQNjVkE2s8HaQq6Yd6g2AE6mH96cxZp3YtC44kYdvSo1l/+pzUzbB36uYjTDCHmxmK0ViYpJrRfCr0RCjjKniGMK2G+pLzDFONoqiub+O5o2L/keqfq7lf3LncrR8fDIkpklayRTeKSA3JEzskFqRFOHsgTeSVv1r31aD1bL9/WMWt4s0J+wXr/Ag2gmVQ=</latexit>

⌧form(pT,i,�E)
<latexit sha1_base64="w/9gM3qls3qYaOdBipbRpFEsWik=">AAAB/XicbVDJSgNBFOxxjXEb9aaXxiBECGFG3I7BBTxGyQbJMPR03iRNeha6e4QwBP0ZPYl68yf8Af/GTpyDJtapuqoaXpUXcyaVZX0Zc/MLi0vLuZX86tr6xqa5td2QUSIo1GnEI9HyiATOQqgrpji0YgEk8Dg0vcHl2G/eg5AsCmtqGIMTkF7IfEaJ0pJr7naugCuC74qxm9ZKbFTKhOtD1yxYZWsCPEvsjBRQhqprfna6EU0CCBXlRMq2bcXKSYlQjHIY5TuJhJjQAelBW9OQBCCddNJhhA/8SGDVBzx5/86mJJByGHg6ExDVl9PeWPzPayfKP3dSFsaJgpDqiPb8hGMV4fEUuMsEUMWHmhAqmL4S0z4RhCo9WF7Xt6fLzpLGUdk+LZ/cHhcqF9kQObSH9lER2egMVdANqqI6ougRPaM39G48GE/Gi/H6E50zsj876A+Mj292d5Pe</latexit>

�R(pT,i,�E)
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Summary, future prospects

8

• We use the tau-algorithm to extract the formation time corresponding to the first splitting of the 
parton showers


• This information allows to classify jets according to sensitivity to medium interactions


• We checked that                             (unlike                           )


• To-do list:

<latexit sha1_base64="/CuVvpFuVVjMo16uJjWEibj968Y=">AAACB3icbVDLSgNBEJz1GeNr1aOXwSgoSNgVX0fxAR4VjAlkl2V27CRDZh/M9Iph2Q/Qn9GTqDfv/oB/4yTmoNE6VXdVQ1eFqRQaHefTGhufmJyaLs2UZ+fmFxbtpeVrnWSKQ40nMlGNkGmQIoYaCpTQSBWwKJRQD7snfb1+C0qLJL7CXgp+xNqxaAnO0KwCe91DlgW5h3CHeStRUVFspkF+tS2Kbe8UJDJ6thXYFafqDED/EndIKmSIi8D+8G4SnkUQI5dM66brpOjnTKHgEoqyl2lIGe+yNjQNjVkE2s8HaQq6Yd6g2AE6mH96cxZp3YtC44kYdvSo1l/+pzUzbB36uYjTDCHmxmK0ViYpJrRfCr0RCjjKniGMK2G+pLzDFONoqiub+O5o2L/keqfq7lf3LncrR8fDIkpklayRTeKSA3JEzskFqRFOHsgTeSVv1r31aD1bL9/WMWt4s0J+wXr/Ag2gmVQ=</latexit>

⌧form(pT,i,�E)

➡ Include medium response (JEWEL 2.4.0 available!)

➡ Check performance of            -based binning with other jet substructure observables (for 

example,      , jet radial profile, etc.)

➡ Can we make the association                                       ?

➡ Can we use subsequent splittings of the shower to make differential measurements?

➡ …

<latexit sha1_base64="ihXK6abCgDImo5mYPzBxuZDYFMA=">AAAB9XicbVC5TsNAEF2HK4TLhJLGIkKiimzEVUbQUAaJHFJsRevNOFllfWh3DIksfwpUCOj4EX6Av2ETXEDCq97Me6OZeX4iuELb/jJKK6tr6xvlzcrW9s7unrlfbas4lQxaLBax7PpUgeARtJCjgG4igYa+gI4/vpnpnQeQisfRPU4T8EI6jHjAGUXd6ptVF2naz1yECWZBLMM875s1u27PYS0TpyA1UqDZNz/dQczSECJkgirVc+wEvYxK5ExAXnFTBQllYzqEnqYRDUF52fz23DrWSy0cgTWvf3szGio1DX3tCSmO1KI2a/6n9VIMrryMR0mKEDFt0VqQCgtjaxaBNeASGIqpJpRJrq+02IhKylAHVdHvO4vPLpP2ad25qJ/fndUa10UQZXJIjsgJccglaZBb0iQtwsiEPJM38m48Gk/Gi/H6Yy0ZxcwB+QPj4xv3E5LI</latexit>⌧form
<latexit sha1_base64="Y/ss1vJKLnZP2kJnM/5TZUNI/zs=">AAAB5HicbZDJTsMwFEVfylTKVGDJxqJCYlUliGlZwYZlEXSQ2qhy3JfUqjPIdpBK1D+AFQJ2fBE/wN/glCyg5a6O372W3n1eIrjStv1llZaWV1bXyuuVjc2t7Z3q7l5bxalk2GKxiGXXowoFj7CluRbYTSTS0BPY8cbXud95QKl4HN3rSYJuSIOI+5xRbUZ3j4NgUK3ZdXsmsghOATUo1BxUP/vDmKUhRpoJqlTPsRPtZlRqzgROK/1UYULZmAbYMxjREJWbzVadkiM/lkSPkMzev7MZDZWahJ7JhFSP1LyXD//zeqn2L92MR0mqMWImYjw/FUTHJG9Mhlwi02JigDLJzZaEjaikTJu7VEx9Z77sIrRP6s55/ez2tNa4Kg5RhgM4hGNw4AIacANNaAGDAJ7hDd4t33qyXqzXn2jJKv7swx9ZH99UGIt3</latexit>zg

<latexit sha1_base64="4Cik06a94/2EIml60v30MjZOXlk=">AAACGXicbZC9TsMwFIUd/il/BUYWiwqJqUoQFEYEC2ORKFRqospxb1sLO47sG6CK+iTwMjAh6MbE2+CWDFC40/E9n6V7TpxKYdH3P72Z2bn5hcWl5dLK6tr6Rnlz69rqzHBocC21acbMghQJNFCghGZqgKlYwk18ez72b+7AWKGTKxykECnWS0RXcIZu1S7XQmRZOw8RHjDvaqOGw1DqpGdEr4/MGH1PfxIKOiJzTLtc8av+ZOhfERSiQoqpt8ujsKN5piBBLpm1rcBPMcqZQcElDEthZiFl/Jb1oOVkwhTYKJ/kG9I9dxjFPtDJ+yebM2XtQMWOUQz7dtobL//zWhl2T6JcJGmGkHCHOK+bSYqajmuiHWGAoxw4wbgR7krK+8wwjq7MkosfTIf9K64PqkGtenR5WDk9K4pYIjtkl+yTgByTU3JB6qRBOHkiL+SdjLxH79l79d6+0Rmv+LNNfo338QXFGKM8</latexit>⌧form �! ⌧medium

<latexit sha1_base64="w/9gM3qls3qYaOdBipbRpFEsWik=">AAAB/XicbVDJSgNBFOxxjXEb9aaXxiBECGFG3I7BBTxGyQbJMPR03iRNeha6e4QwBP0ZPYl68yf8Af/GTpyDJtapuqoaXpUXcyaVZX0Zc/MLi0vLuZX86tr6xqa5td2QUSIo1GnEI9HyiATOQqgrpji0YgEk8Dg0vcHl2G/eg5AsCmtqGIMTkF7IfEaJ0pJr7naugCuC74qxm9ZKbFTKhOtD1yxYZWsCPEvsjBRQhqprfna6EU0CCBXlRMq2bcXKSYlQjHIY5TuJhJjQAelBW9OQBCCddNJhhA/8SGDVBzx5/86mJJByGHg6ExDVl9PeWPzPayfKP3dSFsaJgpDqiPb8hGMV4fEUuMsEUMWHmhAqmL4S0z4RhCo9WF7Xt6fLzpLGUdk+LZ/cHhcqF9kQObSH9lER2egMVdANqqI6ougRPaM39G48GE/Gi/H6E50zsj876A+Mj292d5Pe</latexit>

�R(pT,i,�E)
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Summary, future prospects

TO APPEAR SOON IN ARXIV!

8

• We use the tau-algorithm to extract the formation time corresponding to the first splitting of the 
parton showers


• This information allows to classify jets according to sensitivity to medium interactions


• We checked that                             (unlike                           )


• To-do list:

<latexit sha1_base64="/CuVvpFuVVjMo16uJjWEibj968Y=">AAACB3icbVDLSgNBEJz1GeNr1aOXwSgoSNgVX0fxAR4VjAlkl2V27CRDZh/M9Iph2Q/Qn9GTqDfv/oB/4yTmoNE6VXdVQ1eFqRQaHefTGhufmJyaLs2UZ+fmFxbtpeVrnWSKQ40nMlGNkGmQIoYaCpTQSBWwKJRQD7snfb1+C0qLJL7CXgp+xNqxaAnO0KwCe91DlgW5h3CHeStRUVFspkF+tS2Kbe8UJDJ6thXYFafqDED/EndIKmSIi8D+8G4SnkUQI5dM66brpOjnTKHgEoqyl2lIGe+yNjQNjVkE2s8HaQq6Yd6g2AE6mH96cxZp3YtC44kYdvSo1l/+pzUzbB36uYjTDCHmxmK0ViYpJrRfCr0RCjjKniGMK2G+pLzDFONoqiub+O5o2L/keqfq7lf3LncrR8fDIkpklayRTeKSA3JEzskFqRFOHsgTeSVv1r31aD1bL9/WMWt4s0J+wXr/Ag2gmVQ=</latexit>

⌧form(pT,i,�E)

➡ Include medium response (JEWEL 2.4.0 available!)

➡ Check performance of            -based binning with other jet substructure observables (for 

example,      , jet radial profile, etc.)

➡ Can we make the association                                       ?

➡ Can we use subsequent splittings of the shower to make differential measurements?

➡ …

<latexit sha1_base64="ihXK6abCgDImo5mYPzBxuZDYFMA=">AAAB9XicbVC5TsNAEF2HK4TLhJLGIkKiimzEVUbQUAaJHFJsRevNOFllfWh3DIksfwpUCOj4EX6Av2ETXEDCq97Me6OZeX4iuELb/jJKK6tr6xvlzcrW9s7unrlfbas4lQxaLBax7PpUgeARtJCjgG4igYa+gI4/vpnpnQeQisfRPU4T8EI6jHjAGUXd6ptVF2naz1yECWZBLMM875s1u27PYS0TpyA1UqDZNz/dQczSECJkgirVc+wEvYxK5ExAXnFTBQllYzqEnqYRDUF52fz23DrWSy0cgTWvf3szGio1DX3tCSmO1KI2a/6n9VIMrryMR0mKEDFt0VqQCgtjaxaBNeASGIqpJpRJrq+02IhKylAHVdHvO4vPLpP2ad25qJ/fndUa10UQZXJIjsgJccglaZBb0iQtwsiEPJM38m48Gk/Gi/H6Yy0ZxcwB+QPj4xv3E5LI</latexit>⌧form
<latexit sha1_base64="Y/ss1vJKLnZP2kJnM/5TZUNI/zs=">AAAB5HicbZDJTsMwFEVfylTKVGDJxqJCYlUliGlZwYZlEXSQ2qhy3JfUqjPIdpBK1D+AFQJ2fBE/wN/glCyg5a6O372W3n1eIrjStv1llZaWV1bXyuuVjc2t7Z3q7l5bxalk2GKxiGXXowoFj7CluRbYTSTS0BPY8cbXud95QKl4HN3rSYJuSIOI+5xRbUZ3j4NgUK3ZdXsmsghOATUo1BxUP/vDmKUhRpoJqlTPsRPtZlRqzgROK/1UYULZmAbYMxjREJWbzVadkiM/lkSPkMzev7MZDZWahJ7JhFSP1LyXD//zeqn2L92MR0mqMWImYjw/FUTHJG9Mhlwi02JigDLJzZaEjaikTJu7VEx9Z77sIrRP6s55/ez2tNa4Kg5RhgM4hGNw4AIacANNaAGDAJ7hDd4t33qyXqzXn2jJKv7swx9ZH99UGIt3</latexit>zg

<latexit sha1_base64="4Cik06a94/2EIml60v30MjZOXlk=">AAACGXicbZC9TsMwFIUd/il/BUYWiwqJqUoQFEYEC2ORKFRqospxb1sLO47sG6CK+iTwMjAh6MbE2+CWDFC40/E9n6V7TpxKYdH3P72Z2bn5hcWl5dLK6tr6Rnlz69rqzHBocC21acbMghQJNFCghGZqgKlYwk18ez72b+7AWKGTKxykECnWS0RXcIZu1S7XQmRZOw8RHjDvaqOGw1DqpGdEr4/MGH1PfxIKOiJzTLtc8av+ZOhfERSiQoqpt8ujsKN5piBBLpm1rcBPMcqZQcElDEthZiFl/Jb1oOVkwhTYKJ/kG9I9dxjFPtDJ+yebM2XtQMWOUQz7dtobL//zWhl2T6JcJGmGkHCHOK+bSYqajmuiHWGAoxw4wbgR7krK+8wwjq7MkosfTIf9K64PqkGtenR5WDk9K4pYIjtkl+yTgByTU3JB6qRBOHkiL+SdjLxH79l79d6+0Rmv+LNNfo338QXFGKM8</latexit>⌧form �! ⌧medium

<latexit sha1_base64="w/9gM3qls3qYaOdBipbRpFEsWik=">AAAB/XicbVDJSgNBFOxxjXEb9aaXxiBECGFG3I7BBTxGyQbJMPR03iRNeha6e4QwBP0ZPYl68yf8Af/GTpyDJtapuqoaXpUXcyaVZX0Zc/MLi0vLuZX86tr6xqa5td2QUSIo1GnEI9HyiATOQqgrpji0YgEk8Dg0vcHl2G/eg5AsCmtqGIMTkF7IfEaJ0pJr7naugCuC74qxm9ZKbFTKhOtD1yxYZWsCPEvsjBRQhqprfna6EU0CCBXlRMq2bcXKSYlQjHIY5TuJhJjQAelBW9OQBCCddNJhhA/8SGDVBzx5/86mJJByGHg6ExDVl9PeWPzPayfKP3dSFsaJgpDqiPb8hGMV4fEUuMsEUMWHmhAqmL4S0z4RhCo9WF7Xt6fLzpLGUdk+LZ/cHhcqF9kQObSH9lER2egMVdANqqI6ougRPaM39G48GE/Gi/H6E50zsj876A+Mj292d5Pe</latexit>

�R(pT,i,�E)
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Back-up: With regard to the second splitting

• Necessary in order to relate energy loss to path length within the medium

<latexit sha1_base64="FWfwqHX05Gy1eIt96ZH0hbrV2is="></latexit> <latexit sha1_base64="FWfwqHX05Gy1eIt96ZH0hbrV2is="></latexit>

<latexit sha1_base64="R79tZiVT8DIFOtXhdhcYpxswK2g=">AAAB53icbZDLTgJBEEVr8IX4Ql266UhMXJEZQ9Ql0Y1LTARJYEJ6mhpo6Xmku8aEEL5BV0bd+T/+gH9jg7NQ8K5O172d1K0gVdKQ6345hZXVtfWN4mZpa3tnd6+8f9AySaYFNkWiEt0OuEElY2ySJIXtVCOPAoX3weh65t8/ojYyie9onKIf8UEsQyk42VGrSzzreb1yxa26c7Fl8HKoQK5Gr/zZ7SciizAmobgxHc9NyZ9wTVIonJa6mcGUixEfYMdizCM0/mS+7ZSdhIlmNEQ2f//OTnhkzDgKbCbiNDSL3mz4n9fJKLz0JzJOM8JY2Ij1wkwxStisNOtLjYLU2AIXWtotmRhyzQXZ05RsfW+x7DK0zqreebV2W6vUr/JDFOEIjuEUPLiAOtxAA5og4AGe4Q3eHek8OS/O60+04OR/DuGPnI9vNlmMig==</latexit>⌧1
<latexit sha1_base64="6qwXvfHA4pO8b4oyPOBJVAETua0=">AAAB53icbZDLTgJBEEVr8IX4Ql26mUhMXJEZQtQl0Y1LTOSRwIT0NDXQ0vNId40JmfANujLqzv/xB/wbG5yFgnd1uu7tpG75iRSaHOfLKqytb2xuFbdLO7t7+wflw6O2jlPFscVjGauuzzRKEWGLBEnsJgpZ6Evs+JObud95RKVFHN3TNEEvZKNIBIIzMqN2n1g6qA3KFafqLGSvgptDBXI1B+XP/jDmaYgRccm07rlOQl7GFAkucVbqpxoTxidshD2DEQtRe9li25l9FsTKpjHai/fvbMZCraehbzIho7Fe9ubD/7xeSsGVl4koSQkjbiLGC1JpU2zPS9tDoZCTnBpgXAmzpc3HTDFO5jQlU99dLrsK7VrVvajW7+qVxnV+iCKcwCmcgwuX0IBbaEILODzAM7zBuyWsJ+vFev2JFqz8zzH8kfXxDTfXjIs=</latexit>⌧2<latexit sha1_base64="i0TNrbIx+oTgxUE3cdDWxbPR9dc=">AAAB43icbZDLTgJBEEVr8IX4Ql266UhMXJEZY9Ql0Y1LNPJIgJCepgY69DzSXWNCJnyBroy684/8Af/GBmeh4F2drns7qVt+oqQh1/1yCiura+sbxc3S1vbO7l55/6Bp4lQLbIhYxbrtc4NKRtggSQrbiUYe+gpb/vhm5rceURsZRw80SbAX8mEkAyk42dF9N+uXK27VnYstg5dDBXLV++XP7iAWaYgRCcWN6XhuQr2Ma5JC4bTUTQ0mXIz5EDsWIx6i6WXzTafsJIg1oxGy+ft3NuOhMZPQt5mQ08gserPhf14npeCql8koSQkjYSPWC1LFKGazwmwgNQpSEwtcaGm3ZGLENRdkz1Ky9b3FssvQPKt6F9Xzu/NK7To/RBGO4BhOwYNLqMEt1KEBAgJ4hjd4d9B5cl6c159owcn/HMIfOR/fkTKLAw==</latexit> {

<latexit sha1_base64="VxdoeOzxTnX0SBl5MfXL+SMa1MY=">AAAB6XicbZDLTgJBEEVr8IX4Ql266UhMXJEZQ9Ql8ZG4xEQeCUxIT1NAh55HumtMyISP0JVRd/6OP+Df2CALBe/qdN3bSd0KEiUNue6Xk1tZXVvfyG8WtrZ3dveK+wcNE6daYF3EKtatgBtUMsI6SVLYSjTyMFDYDEbXU7/5iNrIOHqgcYJ+yAeR7EvByY5anRtUxNltt1hyy+5MbBm8OZRgrlq3+NnpxSINMSKhuDFtz03Iz7gmKRROCp3UYMLFiA+wbTHiIRo/m+07YSf9WDMaIpu9f2czHhozDgObCTkNzaI3Hf7ntVPqX/qZjJKUMBI2Yr1+qhjFbFqb9aRGQWpsgQst7ZZMDLnmguxxCra+t1h2GRpnZe+8XLmvlKpX80Pk4QiO4RQ8uIAq3EEN6iBAwTO8wbszcp6cF+f1J5pz5n8O4Y+cj28yy40T</latexit>

�E

• But the IQR for the second step is significantly larger


✴ However, so is           !


✴ How about using the relative IQR?

<latexit sha1_base64="Bsxn4L2g3GprD6/hXuPlNe5Vdt8=">AAAB9XicbVC7TsNAEDyHVwivEEoaiwiJKrJRBJQRNJRBIg8ptqzzZZ2ccn7obg2JLH8KVAjo+BF+gL/hElxAwlSzO7Pa3fETwRVa1pdRWlvf2Nwqb1d2dvf2D6qHta6KU8mgw2IRy75PFQgeQQc5CugnEmjoC+j5k5u53nsAqXgc3eMsATeko4gHnFHULa9ac5CmXuYgTDELYhnmuVetWw1rAXOV2AWpkwJtr/rpDGOWhhAhE1SpgW0l6GZUImcC8oqTKkgom9ARDDSNaAjKzRa35+apXmriGMxF/dub0VCpWehrT0hxrJa1efM/bZBicOVmPEpShIhpi9aCVJgYm/MIzCGXwFDMNKFMcn2lycZUUoY6qIp+315+dpV0zxv2RaN516y3rosgyuSYnJAzYpNL0iK3pE06hJEpeSZv5N14NJ6MF+P1x1oyipkj8gfGxzf2wZLH</latexit>⌧form

• By looking at jets with at least two 
splittings, we are introducing new biases

• This seems to do the trick, but…
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Back-up: Effectiveness of proxy
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• We want to quantify the correlation between the values of            obtained through unclustering and those extracted from 
MonteCarlo-generated di-jet events. We look at                                             distributions:
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• We compare for different algorithms and different parton showers:
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• We define two populations according to the value of                         
for the first splitting:


✴ Early jets (first 1 fm/c)


✴ Late jets (after 3 fm/c)
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• We compute the nuclear modification factor for each population:
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Back-up: What about the dispersion of the distributions?


