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Produce on-shell W bosons 

With large statistics and low 
background 

Apply flavor taggers 

Count events

<latexit sha1_base64="Kt1TiKq4yKX/LefTri5WNamLKtQ="></latexit>0
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DELPHI 98’ (CERN-EP-98-115)



The landscape of future lepton colliders

<latexit sha1_base64="mAADAbRdOqLm+dTb+5andfFDsJI=">AAAB/3icbVDLSgNBEJyNrxhfq4IXL4uJIAhhN4h6DHrxGME8IFnD7KSTDJl9MNMrhnUP/ooXD4p49Te8+TdONjlotKChqOqeni4vElyhbX8ZuYXFpeWV/GphbX1jc8vc3mmoMJYM6iwUoWx5VIHgAdSRo4BWJIH6noCmN7qc+M07kIqHwQ2OI3B9Ogh4nzOKWuqae6UOwj1mDyUSemkCt8dpqWsW7bKdwfpLnBkpkhlqXfOz0wtZ7EOATFCl2o4doZtQiZwJSAudWEFE2YgOoK1pQH1QbpKtTa1DrfSsfih1BWhl6s+JhPpKjX1Pd/oUh2rem4j/ee0Y++duwoMoRgjYdFE/FhaG1iQMq8clMBRjTSiTXP/VYkMqKUMdWUGH4Myf/Jc0KmXntHxyXSlWL2Zx5Mk+OSBHxCFnpEquSI3UCSMP5Im8kFfj0Xg23oz3aWvOmM3skl8wPr4BJKGWLw==</latexit>

e+
<latexit sha1_base64="GRHHsGP5W/+cIwTdbOQm3CUBjM8=">AAAB/3icbVDLSgNBEJyNrxhfq4IXL4uJ4MWwG0Q9Br14jGAekKxhdtJJhsw+mOkVw7oHf8WLB0W8+hve/Bsnmxw0WtBQVHVPT5cXCa7Qtr+M3MLi0vJKfrWwtr6xuWVu7zRUGEsGdRaKULY8qkDwAOrIUUArkkB9T0DTG11O/OYdSMXD4AbHEbg+HQS8zxlFLXXNvVIH4R6zhxIJvTSB2+O01DWLdtnOYP0lzowUyQy1rvnZ6YUs9iFAJqhSbceO0E2oRM4EpIVOrCCibEQH0NY0oD4oN8nWptahVnpWP5S6ArQy9edEQn2lxr6nO32KQzXvTcT/vHaM/XM34UEUIwRsuqgfCwtDaxKG1eMSGIqxJpRJrv9qsSGVlKGOrKBDcOZP/ksalbJzWj65rhSrF7M48mSfHJAj4pAzUiVXpEbqhJEH8kReyKvxaDwbb8b7tDVnzGZ2yS8YH98nrZYx</latexit>

e�

This work

<latexit sha1_base64="mAADAbRdOqLm+dTb+5andfFDsJI=">AAAB/3icbVDLSgNBEJyNrxhfq4IXL4uJIAhhN4h6DHrxGME8IFnD7KSTDJl9MNMrhnUP/ooXD4p49Te8+TdONjlotKChqOqeni4vElyhbX8ZuYXFpeWV/GphbX1jc8vc3mmoMJYM6iwUoWx5VIHgAdSRo4BWJIH6noCmN7qc+M07kIqHwQ2OI3B9Ogh4nzOKWuqae6UOwj1mDyUSemkCt8dpqWsW7bKdwfpLnBkpkhlqXfOz0wtZ7EOATFCl2o4doZtQiZwJSAudWEFE2YgOoK1pQH1QbpKtTa1DrfSsfih1BWhl6s+JhPpKjX1Pd/oUh2rem4j/ee0Y++duwoMoRgjYdFE/FhaG1iQMq8clMBRjTSiTXP/VYkMqKUMdWUGH4Myf/Jc0KmXntHxyXSlWL2Zx5Mk+OSBHxCFnpEquSI3UCSMP5Im8kFfj0Xg23oz3aWvOmM3skl8wPr4BJKGWLw==</latexit>

e+
<latexit sha1_base64="GRHHsGP5W/+cIwTdbOQm3CUBjM8=">AAAB/3icbVDLSgNBEJyNrxhfq4IXL4uJ4MWwG0Q9Br14jGAekKxhdtJJhsw+mOkVw7oHf8WLB0W8+hve/Bsnmxw0WtBQVHVPT5cXCa7Qtr+M3MLi0vJKfrWwtr6xuWVu7zRUGEsGdRaKULY8qkDwAOrIUUArkkB9T0DTG11O/OYdSMXD4AbHEbg+HQS8zxlFLXXNvVIH4R6zhxIJvTSB2+O01DWLdtnOYP0lzowUyQy1rvnZ6YUs9iFAJqhSbceO0E2oRM4EpIVOrCCibEQH0NY0oD4oN8nWptahVnpWP5S6ArQy9edEQn2lxr6nO32KQzXvTcT/vHaM/XM34UEUIwRsuqgfCwtDaxKG1eMSGIqxJpRJrv9qsSGVlKGOrKBDcOZP/ksalbJzWj65rhSrF7M48mSfHJAj4pAzUiVXpEbqhJEH8kReyKvxaDwbb8b7tDVnzGZ2yS8YH98nrZYx</latexit>

e�

Circular

Linear



<latexit sha1_base64="MhGYG9HBrDqhcUshYjqCHZZUSyA="></latexit>

Z pole ! NZ ⇠ 5⇥ 1012

Zh thr. ! Nh ⇠ 6⇥ 105

WW thr. ! NW ⇠ 2⇥ 108

tt̄ thr. ! Nt ⇠ 106

The landscape of future lepton colliders

<latexit sha1_base64="U5tcSsYh/vEI1Egig9ZsRNSKXuo=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHaJQY9ELx4hkUcCGzI79MLI7OxmZtaEEL7AiweN8eonefNvHGAPClbSSaWqO91dQSK4Nq777eQ2Nre2d/K7hb39g8Oj4vFJS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfju7nffkKleSwfzCRBP6JDyUPOqLFSo9ovltyyuwBZJ15GSpCh3i9+9QYxSyOUhgmqdddzE+NPqTKcCZwVeqnGhLIxHWLXUkkj1P50ceiMXFhlQMJY2ZKGLNTfE1MaaT2JAtsZUTPSq95c/M/rpia88adcJqlByZaLwlQQE5P512TAFTIjJpZQpri9lbARVZQZm03BhuCtvrxOWpWyVy1fNSql2m0WRx7O4BwuwYNrqME91KEJDBCe4RXenEfnxXl3PpatOSebOYU/cD5/AIR/jME=</latexit>
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<latexit sha1_base64="mAADAbRdOqLm+dTb+5andfFDsJI=">AAAB/3icbVDLSgNBEJyNrxhfq4IXL4uJIAhhN4h6DHrxGME8IFnD7KSTDJl9MNMrhnUP/ooXD4p49Te8+TdONjlotKChqOqeni4vElyhbX8ZuYXFpeWV/GphbX1jc8vc3mmoMJYM6iwUoWx5VIHgAdSRo4BWJIH6noCmN7qc+M07kIqHwQ2OI3B9Ogh4nzOKWuqae6UOwj1mDyUSemkCt8dpqWsW7bKdwfpLnBkpkhlqXfOz0wtZ7EOATFCl2o4doZtQiZwJSAudWEFE2YgOoK1pQH1QbpKtTa1DrfSsfih1BWhl6s+JhPpKjX1Pd/oUh2rem4j/ee0Y++duwoMoRgjYdFE/FhaG1iQMq8clMBRjTSiTXP/VYkMqKUMdWUGH4Myf/Jc0KmXntHxyXSlWL2Zx5Mk+OSBHxCFnpEquSI3UCSMP5Im8kFfj0Xg23oz3aWvOmM3skl8wPr4BJKGWLw==</latexit>

e+
<latexit sha1_base64="GRHHsGP5W/+cIwTdbOQm3CUBjM8=">AAAB/3icbVDLSgNBEJyNrxhfq4IXL4uJ4MWwG0Q9Br14jGAekKxhdtJJhsw+mOkVw7oHf8WLB0W8+hve/Bsnmxw0WtBQVHVPT5cXCa7Qtr+M3MLi0vJKfrWwtr6xuWVu7zRUGEsGdRaKULY8qkDwAOrIUUArkkB9T0DTG11O/OYdSMXD4AbHEbg+HQS8zxlFLXXNvVIH4R6zhxIJvTSB2+O01DWLdtnOYP0lzowUyQy1rvnZ6YUs9iFAJqhSbceO0E2oRM4EpIVOrCCibEQH0NY0oD4oN8nWptahVnpWP5S6ArQy9edEQn2lxr6nO32KQzXvTcT/vHaM/XM34UEUIwRsuqgfCwtDaxKG1eMSGIqxJpRJrv9qsSGVlKGOrKBDcOZP/ksalbJzWj65rhSrF7M48mSfHJAj4pAzUiVXpEbqhJEH8kReyKvxaDwbb8b7tDVnzGZ2yS8YH98nrZYx</latexit>

e�

This work

Circular



Tools to classify flavor of jets from input data ParticleNet: 1902.08570 
Jet-Flavor tagging at FCC-ee: 2210.10322

Bedeschi, Gouskos, Selvaggi: 2202.03285 
Gouskos’ talk at “FCC Physics Workshop” (indico.cern.ch/

event/1176398/)

<latexit sha1_base64="7/6jMNpiscy8EbrVq3UVhsldMRE=">AAAB/XicbVDLSsNAFJ34rPVVHzs3wSK4KkkRdVl047JKX9CWMpnctEMnkzBzI9ZQ/BU3LhRx63+482+cpl1o64ELh3PunTv3eLHgGh3n21paXlldW89t5De3tnd2C3v7DR0likGdRSJSLY9qEFxCHTkKaMUKaOgJaHrD64nfvAeleSRrOIqhG9K+5AFnFI3UKxx2EB4weydV4I/TWvVu3CsUnZKTwV4k7owUyQzVXuGr40csCUEiE1TrtuvE2E2pQs4EjPOdRENM2ZD2oW2opCHobpptHdsnRvHtIFKmJNqZ+nsipaHWo9AznSHFgZ73JuJ/XjvB4LKbchknCJJNFwWJsDGyJ1HYPlfAUIwMoUxx81ebDaiiDE1geROCO3/yImmUS+556ey2XKxczeLIkSNyTE6JSy5IhdyQKqkTRh7JM3klb9aT9WK9Wx/T1iVrNnNA/sD6/AFtyZXb</latexit>

TPR

<latexit sha1_base64="1S0QEHmgIDkizXRMhLWXnG0zZaA=">AAAB/XicbVDLSsNAFJ34rPUVHzs3wSK4KkkRdVkUxGUV+4A2lMn0ph06eTBzI9YQ/BU3LhRx63+482+ctllo64ELh3PunTv3eLHgCm3721hYXFpeWS2sFdc3Nre2zZ3dhooSyaDOIhHJlkcVCB5CHTkKaMUSaOAJaHrDy7HfvAepeBTe4SgGN6D9kPucUdRS19zvIDzg5J1UQi9Lr2q3Wdcs2WV7AmueODkpkRy1rvnV6UUsCSBEJqhSbceO0U2pRM4EZMVOoiCmbEj70NY0pAEoN51szawjrfQsP5K6QrQm6u+JlAZKjQJPdwYUB2rWG4v/ee0E/XM35WGcIIRsushPhIWRNY7C6nEJDMVIE8ok13+12IBKylAHVtQhOLMnz5NGpeyclk9uKqXqRR5HgRyQQ3JMHHJGquSa1EidMPJInskreTOejBfj3fiYti4Y+cwe+QPj8wdYZ5XN</latexit> F
P
R

<latexit sha1_base64="G1O2n0Mo+95Rkxs7zKhcOb3YYWk="></latexit>

Currently O(few)% syst. on ✏q�
ATLAS: 1907.05120 
CMS: 1712.07158

Jet flavor taggers

<latexit sha1_base64="qSqoVSJGuAO5EVMeRerScJ/NwCY=">AAACAHicbVC7TsMwFHXKq5RXgIGBxaJFYqFKKgSMFV0Yi0Qfoo2qG9dprTpOZDtIVdSFX2FhACFWPoONv8FNO0DLka50fM698r3HjzlT2nG+rdzK6tr6Rn6zsLW9s7tn7x80VZRIQhsk4pFs+6AoZ4I2NNOctmNJIfQ5bfmj2tRvPVKpWCTu9TimXggDwQJGQBupZx/VgDNfZi8MGpceSudxxGnPLjplJwNeJu6cFNEc9Z791e1HJAmp0ISDUh3XibWXgtSMcDopdBNFYyAjGNCOoQJCqrw0O2CCT43Sx0EkTQmNM/X3RAqhUuPQN50h6KFa9Kbif14n0cG1lzIRJ5oKMvsoSDjWEZ6mgftMUqL52BAgkpldMRmCBKJNZgUTgrt48jJpVsruZfnirlKs3szjyKNjdILOkIuuUBXdojpqIIIm6Bm9ojfryXqx3q2PWWvOms8coj+wPn8ATr+VlA==</latexit>

Calibration at Z-pole

Could go to 0.1% 

M. Selvaggi’s talk at 7th FCC Workshop 
(https://indico.cern.ch/event/1307378/)

<latexit sha1_base64="tIQ1jk7Wjrt3yaGUekA/IUXR9gQ=">AAACH3icbVDJSgNBFOyJW4xb1KOXxih4kDAjol6EoBePEcwCmRB6el6SJj0L3W/EMIxf4sVf8eJBEfGWv7GzHDRaUFDUW/p1ebEUGm17ZOUWFpeWV/KrhbX1jc2t4vZOXUeJ4lDjkYxU02MapAihhgIlNGMFLPAkNLzB9bjeuAelRRTe4TCGdsB6oegKztBYneKZi/CAkz2pAj9LD1wPkNFL6qbUO6aP2pAbJoa+YY+62UHWKZbssj0B/SucmSiRGaqd4pfrRzwJIEQumdYtx46xnTKFgkvICm6iIWZ8wHrQMjJkAeh2Orkro4fG8Wk3UoYh0on7cyJlgdbDwDOdAcO+nq+Nzf9qrQS7F+1UhHGCEPLpQ91EUozoOCzqCwUc5dAIxpUwt1LeZ4pxNJEWTAjO/Jf/ivpJ2Tkrn96elCpXszjyZI/skyPikHNSITekSmqEkyfyQt7Iu/VsvVof1ue0NWfNZnbJL1ijb3jioVA=</latexit>

� = {b, s, c, u, d, g}
<latexit sha1_base64="DbfMYBVGytygF6DxMaGRNV7ryD0=">AAACMHicbZDLTgIxFIY7eEO8oS7dNIKJC0Jm8AIbE6ILXWIiYMIg6ZQDNHQuaTsmZIJv5MZH0Y0mGuPWp7DAmAh4kqZf/v+ctOd3As6kMs03I7GwuLS8klxNra1vbG6lt3dq0g8FhSr1uS9uHSKBMw+qiikOt4EA4joc6k7/YuTX70FI5ns3ahBA0yVdj3UYJUpLrfRl1oZAMq7ZdkCROwefYTvCZr6Uww9m3jRNK4ajX+EkN3UXsT3MttKZsaYLz4MVQwbFVWmln+22T0MXPEU5kbJhmYFqRkQoRjkMU3YoISC0T7rQ0OgRF2QzGi88xAdaaeOOL/TxFB6rfyci4ko5cB3d6RLVk7PeSPzPa4SqU2pGzAtCBR6dPNQJOVY+HqWH20wAVXyggVDB9F8x7RFBqNIZp3QI1uzK81Ar5K3T/PF1IVM+j+NIoj20jw6RhYqojK5QBVURRY/oBb2jD+PJeDU+ja9Ja8KIZ3bRVBnfPwjLoi0=</latexit>

✏b� = {0.8, 0.0001, 0.003, 0.0005, 0.0005, 0.007}

http://indico.cern.ch/event/1176398/
http://indico.cern.ch/event/1176398/
https://indico.cern.ch/event/1307378/


ParticleNet: 1902.08570 
Jet-Flavor tagging at FCC-ee: 2210.10322

Selvaggi’s talk at “FCC Phenomenology Workshop” (https://indico.cern.ch/event/1278845/)

Jet flavor taggers



Backgrounds (Drell-Yan)Signal

<latexit sha1_base64="FxSJw/TE3AuL3b8W8CANXab4Wvk=">AAACAHicbVDLTsJAFJ3iC/FVdeHCTSOYmBBJS4i6JLpxiYlQEihkOtzCyPSRmakJadj4K25caIxbP8Odf+NQulDwJJOcnHNv7pzjRowKaZrfWm5ldW19I79Z2Nre2d3T9w9aIow5gSYJWcjbLhbAaABNSSWDdsQB+y4D2x3fzHz7EbigYXAvJxE4Ph4G1KMESyX19aMS9MrQO+/K0LB7ZTtltYdSXy+aFTOFsUysjBRRhkZf/+oOQhL7EEjCsBAdy4ykk2AuKWEwLXRjAREmYzyEjqIB9kE4SRpgapwqZWB4IVcvkEaq/t5IsC/ExHfVpI/lSCx6M/E/rxNL78pJaBDFEgIyP+TFzFBpZ20YA8qBSDZRBBNO1V8NMsIcE6k6K6gSrMXIy6RVrVgXldpdtVi/zurIo2N0gs6QhS5RHd2iBmoigqboGb2iN+1Je9HetY/5aE7Ldg7RH2ifP/oMlLw=</latexit>

e+e� ! W+W� ! 4j
<latexit sha1_base64="+yLg9qUglwgY74OB+kwicviTxQM=">AAAB/HicbVDLTsJAFJ3iC/FVZemmEUxMVNI2RF0S3bjERB4JFDIdLjAwfWRmatI08CtuXGiMWz/EnX/jAF0oeJKbnJxzb+69xw0ZFdI0v7XM2vrG5lZ2O7ezu7d/oB8e1UUQcQI1ErCAN10sgFEfapJKBs2QA/ZcBg13fDfzG0/ABQ38RxmH4Hh44NM+JVgqqavni9A5h85lWwbl0cXUHtmDYlcvmCVzDmOVWCkpoBTVrv7V7gUk8sCXhGEhWpYZSifBXFLCYJJrRwJCTMZ4AC1FfeyBcJL58RPjVCk9ox9wVb405urviQR7QsSeqzo9LIdi2ZuJ/3mtSPZvnIT6YSTBJ4tF/YgZMjBmSRg9yoFIFiuCCafqVoMMMcdEqrxyKgRr+eVVUrdL1lWp/GAXKrdpHFl0jE7QGbLQNaqge1RFNURQjJ7RK3rTptqL9q59LFozWjqTR3+gff4AZJCTUg==</latexit>

e+e� ! 4j, 2j2g



<latexit sha1_base64="ikNrP0cgC9E0HjLWsT3nmPbPphM=">AAACGHicbVDLTgIxFO3gC/GFunTTCCa4wRli0CXRhW5MMJFHAiPpdAo0dNpJ28FMJnyGG3/FjQuNccvOv7E8FgqepMnJOffRe7yQUaVt+9tKrayurW+kNzNb2zu7e9n9g7oSkcSkhgUTsukhRRjlpKapZqQZSoICj5GGN7ie+I0hkYoK/qDjkLgB6nHapRhpI3WyZ3nHfiznIRkSrhV8oroP75B/I1HYh4UQSS04ZMZlUHAWn3ayObtoTwGXiTMnOTBHtZMdt32Bo8CMxwwp1XLsULuJGUwxI6NMO1IkRHiAeqRlKEcBUW4yPWwET4ziw66Q5nENp+rvjgQFSsWBZyoDpPtq0ZuI/3mtSHcv3YTyMNKE49mibsSgFnCSEvSpJFiz2BCEJTV/hbiPJMLaZJkxITiLJy+TeqnolIvn96Vc5WoeRxocgWNQAA64ABVwC6qgBjB4Bq/gHXxYL9ab9Wl9zUpT1rznEPyBNf4BEE6emQ==</latexit>

106 events with MadGraph (parton level only)

<latexit sha1_base64="huaJs2m04zsNSexODJQxcpPdREs=">AAACJnicbVBNSwMxEM36bf2qevQSLIKnsltERRBELx4rWhVqKbPpbBuaTZZkVijFX+PFv+LFQ0XEmz/FtPag1geBx5s3k5kXZ0o6CsOPYGp6ZnZufmGxsLS8srpWXN+4dia3AmvCKGNvY3CopMYaSVJ4m1mENFZ4E3fPhvWbe7ROGn1FvQwbKbS1TKQA8lKzeHyJCsWQH3EgrhAccaORC5NnCrlJuNT3YCVo4ik4h467XHQ4dby9WSyF5XAEPkmiMSmxMarN4uCuZUSeoiah/LR6FGbU6IMlKRQ+FO5yhxmILrSx7qmGFF2jPzrzge94pcUTY/3z24zUnx19SJ3rpbF3pkAd97c2FP+r1XNKDht9qbOcUIvvj5JccTJ8mBlvSeszUj1PQFjpd+WiAxYE+WQLPoTo78mT5LpSjvbLexeV0snpOI4FtsW22S6L2AE7YeesympMsEf2zAbsNXgKXoK34P3bOhWMezbZLwSfX/5FpX0=</latexit>

Selection: at least one couple of invariant masses such that
<latexit sha1_base64="pFPI/brXqjMQVEGNApzkHlW6cLA=">AAACJ3icbVBPS8MwHE3nvzn/VT16CW7CBjLaIepJhl48TnDrYB0lzbItLmlLkgqz9Nt48at4EVREj34T022HOX0Q8njv/Uh+z48Ylcqyvozc0vLK6lp+vbCxubW9Y+7utWQYC0yaOGShaPtIEkYD0lRUMdKOBEHcZ8TxR1eZ79wTIWkY3KpxRLocDQLapxgpLXnmRanMvYTepcdQ36OHtAJdGUeSKKgNB7oR1wIdcOQ5WcSZFyolzyxaVWsC+JfYM1IEMzQ889XthTjmJFCYISk7thWpboKEopiRtODGkkQIj9CAdDQNECeym0z2TOGRVnqwHwp9AgUn6vxEgriUY+7rJEdqKBe9TPzP68Sqf95NaBDFigR4+lA/ZlCFMCsN9qggWLGxJggLqv8K8RAJhJWutqBLsBdX/ktatap9Wj25qRXrl7M68uAAHIIysMEZqINr0ABNgMEjeAZv4N14Ml6MD+NzGs0Zs5l98AvG9w+CvaR+</latexit>

(mij ,mkz) � (mW ± �W ,mW ± �W )

<latexit sha1_base64="Q6yGJ7pD0qvjxSOdizfGz0GWTPU=">AAAB/3icbVC7TsMwFHV4lvIKILGwWLRITFVSEDBWsDAWiT6kNlSOe9NatZPIdipVoQO/wsIAQqz8Bht/g9tmgJYjWTo65758/JgzpR3n21paXlldW89t5De3tnd27b39uooSSaFGIx7Jpk8UcBZCTTPNoRlLIMLn0PAHNxO/MQSpWBTe61EMniC9kAWMEm2kjn1YbCsmXOfhrIhhCKFWOCZKdeyCU3KmwIvEzUgBZah27K92N6KJMBMoNwNarhNrLyVSM8phnG8nCmJCB6QHLUNDIkB56fT+MT4xShcHkTQv1Hiq/u5IiVBqJHxTKYjuq3lvIv7ntRIdXHkpC+NEQ0hni4KEYx3hSRi4yyRQzUeGECqZuRXTPpGEahNZ3oTgzn95kdTLJfeidH5XLlSuszhy6Agdo1PkoktUQbeoimqIokf0jF7Rm/VkvVjv1sesdMnKeg7QH1ifPzrPlPk=</latexit>

⇠ 103 events pass



Distribute events into tag bins

ATLAS: 2201.11428 
CMS: 2004.12181 

Faroughy, Kamenik, Szewc, Zupan: 2209.01222

Expected number of events per channel

Expected number of events per tag bin

Probabilistic model

<latexit sha1_base64="3/kdBTjXoY2SUBr1G1UInMGIIIk=">AAAB8HicbVDLSgMxFL1TX7W+qi7dBFvBVZkpoi6LblxWsA9ph5JJM21okhmSjFCGfoUbF4q49XPc+Tdm2llo64HA4Zx7yT0niDnTxnW/ncLa+sbmVnG7tLO7t39QPjxq6yhRhLZIxCPVDbCmnEnaMsxw2o0VxSLgtBNMbjO/80SVZpF8MNOY+gKPJAsZwcZKj9VO30SIBNVBueLW3DnQKvFyUoEczUH5qz+MSCKoNIRjrXueGxs/xcowwums1E80jTGZ4BHtWSqxoNpP5wfP0JlVhiiMlH3SoLn6eyPFQuupCOykwGasl71M/M/rJSa89lMm48RQSRYfhQlHNmSWHg2ZosTwqSWYKGZvRWSMFSbGdlSyJXjLkVdJu17zLmsX9/VK4yavowgncArn4MEVNOAOmtACAgKe4RXeHOW8OO/Ox2K04OQ7x/AHzucPlQePng==</latexit>

W ! cb

<latexit sha1_base64="ac1F9JjPtNmjvQBeS+/u4faX0RM=">AAAB7HicbVBNTwIxEJ3FL8Qv1KOXRjDxRHaJUY9ELx4xcYEENqRbulDptpu2a0I2/AYvHjTGqz/Im//GAntQ8CWTvLw3k5l5YcKZNq777RTW1jc2t4rbpZ3dvf2D8uFRS8tUEeoTyaXqhFhTzgT1DTOcdhJFcRxy2g7HtzO//USVZlI8mElCgxgPBYsYwcZKfvWx71X75Ypbc+dAq8TLSQVyNPvlr95AkjSmwhCOte56bmKCDCvDCKfTUi/VNMFkjIe0a6nAMdVBNj92is6sMkCRVLaEQXP190SGY60ncWg7Y2xGetmbif953dRE10HGRJIaKshiUZRyZCSafY4GTFFi+MQSTBSztyIywgoTY/Mp2RC85ZdXSate8y5rF/f1SuMmj6MIJ3AK5+DBFTTgDprgAwEGz/AKb45wXpx352PRWnDymWP4A+fzB7EmjfU=</latexit>

j1
<latexit sha1_base64="gRL50BrFSYh+r2+gSfdl3GcryB0=">AAAB7HicbVBNTwIxEJ3FL8Qv1KOXRjDxRHaJUY9ELx4xcYEENqRbulDptpu2a0I2/AYvHjTGqz/Im//GAntQ8CWTvLw3k5l5YcKZNq777RTW1jc2t4rbpZ3dvf2D8uFRS8tUEeoTyaXqhFhTzgT1DTOcdhJFcRxy2g7HtzO//USVZlI8mElCgxgPBYsYwcZKfvWxX6/2yxW35s6BVomXkwrkaPbLX72BJGlMhSEca9313MQEGVaGEU6npV6qaYLJGA9p11KBY6qDbH7sFJ1ZZYAiqWwJg+bq74kMx1pP4tB2xtiM9LI3E//zuqmJroOMiSQ1VJDFoijlyEg0+xwNmKLE8IklmChmb0VkhBUmxuZTsiF4yy+vkla95l3WLu7rlcZNHkcRTuAUzsGDK2jAHTTBBwIMnuEV3hzhvDjvzseiteDkM8fwB87nD7KrjfY=</latexit>

j2

<latexit sha1_base64="qiC825ZenkGut5w7ZhpsvkuHmy4=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CbaCp7Jbigpeil48VrAf0i4lm2bb0CS7JFmhLP0VXjwo4tWf481/Y9ruQVsfDDzem2FmXhBzpo3rfju5tfWNza38dmFnd2//oHh41NJRoghtkohHqhNgTTmTtGmY4bQTK4pFwGk7GN/O/PYTVZpF8sFMYuoLPJQsZAQbKz2WZT8l19603C+W3Io7B1olXkZKkKHRL371BhFJBJWGcKx113 Nj46dYGUY4nRZ6iaYxJmM8pF1LJRZU++n84Ck6s8oAhZGyJQ2aq78nUiy0nojAdgpsRnrZm4n/ed3EhFd+ymScGCrJYlGYcGQiNPseDZiixPCJJZgoZm9FZIQVJsZmVLAheMsvr5JWteJdVGr31VL9JosjDydwCufgwSXU4Q4a0AQCAp7hFd4c5bw4787HojXnZDPH8AfO5w+7mY+3</latexit>nc;1
<latexit sha1_base64="ruqBIAegONivvsgc9VN39ibRi+M=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CbaCp7Jbigpeil48VrAf0i4lm2bb0CS7JFmhLP0VXjwo4tWf481/Y9ruQVsfDDzem2FmXhBzpo3rfju5tfWNza38dmFnd2//oHh41NJRoghtkohHqhNgTTmTtGmY4bQTK4pFwGk7GN/O/PYTVZpF8sFMYuoLPJQsZAQbKz2WZT8Nrr1puV8suRV3DrRKvIyUIEOjX/zqDSKSCCoN4VjrrufGxk+xMoxwOi30Ek1jTMZ4SLuWSiyo9tP5wVN0ZpUBCiNlSxo0V39PpFhoPRGB7RTYjPSyNxP/87qJCa/8lMk4MVSSxaIw4chEaPY9GjBFieETSzBRzN6KyAgrTIzNqGBD8JZfXiWtasW7qNTuq6X6TRZHHk7gFM7Bg0uowx00oAkEBDzDK7w5ynlx3p2PRWvOyWaO4Q+czx+6EY+2</latexit>nb;1

<latexit sha1_base64="FgbL29fa+w6ickJGfdVIUM2Qi0g=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CbaCp7Jbigpeil48VrAf0i4lm2bb0CS7JFmhLP0VXjwo4tWf481/Y9ruQVsfDDzem2FmXhBzpo3rfju5tfWNza38dmFnd2//oHh41NJRoghtkohHqhNgTTmTtGmY4bQTK4pFwGk7GN/O/PYTVZpF8sFMYuoLPJQsZAQbKz2WZT8NrqvTcr9YcivuHGiVeBkpQYZGv/jVG0QkEVQawrHWXc+NjZ9iZRjhdFroJZrGmIzxkHYtlVhQ7afzg6fozCoDFEbKljRorv6eSLHQeiIC2ymwGellbyb+53UTE175KZNxYqgki0VhwpGJ0Ox7NGCKEsMnlmCimL0VkRFWmBibUcGG4C2/vEpa1Yp3UandV0v1myyOPJzAKZyDB5dQhztoQBMICHiGV3hzlPPivDsfi9ack80cwx84nz+7l4+3</latexit>nb;2
<latexit sha1_base64="XbUgJ+nmuJi8nHMlXIUmUGXSaCw=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CbaCp7Jbigpeil48VrAf0i4lm2bb0CS7JFmhLP0VXjwo4tWf481/Y9ruQVsfDDzem2FmXhBzpo3rfju5tfWNza38dmFnd2//oHh41NJRoghtkohHqhNgTTmTtGmY4bQTK4pFwGk7GN/O/PYTVZpF8sFMYuoLPJQsZAQbKz2WZT8l19VpuV8suRV3DrRKvIyUIEOjX/zqDSKSCCoN4VjrrufGxk+xMoxwOi30Ek1jTMZ4SLuWSiyo9tP5wVN0ZpUBCiNlSxo0V39PpFhoPRGB7RTYjPSyNxP/87qJCa/8lMk4MVSSxaIw4chEaPY9GjBFieETSzBRzN6KyAgrTIzNqGBD8JZfXiWtasW7qNTuq6X6TRZHHk7gFM7Bg0uowx00oAkEBDzDK7w5ynlx3p2PRWvOyWaO4Q+czx+9H4+4</latexit>nc;2

<latexit sha1_base64="Nv+C4KbBePtIJB6Eepie67LXG8Q=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LLaCp5IUUY9FLx4rmFpoQ9lsJ+3SzSbsboRS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dgpr6xubW8Xt0s7u3v5B+fCopZNMMfRZIhLVDqlGwSX6hhuB7VQhjUOBj+HoduY/PqHSPJEPZpxiENOB5BFn1FjJr8oeq/bKFbfmzkFWiZeTCuRo9spf3X7CshilYYJq3fHc1AQTqgxnAqelbqYxpWxEB9ixVNIYdTCZHzslZ1bpkyhRtqQhc/X3xITGWo/j0HbG1Az1sjcT//M6mYmugwmXaWZQssWiKBPEJGT2OelzhcyIsSWUKW5vJWxIFWXG5lOyIXjLL6+SVr3mXdYu7uuVxk0eRxFO4BTOwYMraMAdNMEHBhye4RXeHOm8OO/Ox6K14OQzx/AHzucPA0uOKw==</latexit>nc
<latexit sha1_base64="fDdgUQSJSk0w1mJItuBOVF95zVQ=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LLaCp5IUUY9FLx4rmFpoQ9lsJ+3SzSbsboRS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dgpr6xubW8Xt0s7u3v5B+fCopZNMMfRZIhLVDqlGwSX6hhuB7VQhjUOBj+HoduY/PqHSPJEPZpxiENOB5BFn1FjJr8peWO2VK27NnYOsEi8nFcjR7JW/uv2EZTFKwwTVuuO5qQkmVBnOBE5L3UxjStmIDrBjqaQx6mAyP3ZKzqzSJ1GibElD5urviQmNtR7Hoe2MqRnqZW8m/ud1MhNdBxMu08ygZItFUSaIScjsc9LnCpkRY0soU9zeStiQKsqMzadkQ/CWX14lrXrNu6xd3NcrjZs8jiKcwCmcgwdX0IA7aIIPDDg8wyu8OdJ5cd6dj0VrwclnjuEPnM8fAcaOKg==</latexit>nb

<latexit sha1_base64="arb6sg2VZeqRtHpThFdZ2lBRiTY=">AAACJnicbVDLSgMxFM34rPU16tJNsBVaKGVmEHVTKLpxWcE+oFOGTJq2oZnMkGSEMvRr3PgrblxURNz5KWbaEbT1QLgn59xLco8fMSqVZX0aa+sbm1vbuZ387t7+waF5dNySYSwwaeKQhaLjI0kY5aSpqGKkEwmCAp+Rtj++Tf32IxGShvxBTSLSC9CQ0wHFSGnJM2vFEvdwBXLPL8MadBNYsipWuZIWOy324ub8iM5CtMvQnRY9s2BVrTngKrEzUgAZGp45c/shjgPCFWZIyq5tRaqXIKEoZmSad2NJIoTHaEi6mnIUENlL5mtO4blW+nAQCn24gnP190SCAiknga87A6RGctlLxf+8bqwG172E8ihWhOPFQ4OYQRXCNDPYp4JgxSaaICyo/ivEIyQQVjrZvA7BXl55lbScqn1Zvbh3CvWbLI4cOAVnoARscAXq4A40QBNg8ARewAy8Gc/Gq/FufCxa14xs5gT8gfH1DbgGm3c=</latexit>

(nc, nb) = {(0, 0), (0, 1), (1, 0), (2, 0), (0, 2), (1, 1)}

<latexit sha1_base64="RovjZutQlWwztTJud0gDcnnzZPE=">AAACE3icbVDLSsNAFJ3UV62vqEs3g61QXZSkiLoRat24kgq2KTQhTKaTdujkwcxEKCH/4MZfceNCEbdu3Pk3TtsstPXAwOGce7lzjhczKqRhfGuFpeWV1bXiemljc2t7R9/d64go4Zi0ccQi3vWQIIyGpC2pZKQbc4ICjxHLG11PfOuBcEGj8F6OY+IEaBBSn2IkleTqJxXbQxzeuj68hKmNEYPNrGrZMoL+sZKtXLzKKq5eNmrGFHCRmDkpgxwtV/+y+xFOAhJKzJAQPdOIpZMiLilmJCvZiSAxwiM0ID1FQxQQ4aTTTBk8Ukof+hFXL5Rwqv7eSFEgxDjw1GSA5FDMexPxP6+XSP/CSWkYJ5KEeHbITxhUiScFwT7lBEs2VgRhTtVfIR4ijrBUNZZUCeZ85EXSqdfMs9rpXb3caOZ1FMEBOARVYIJz0AA3oAXaAINH8AxewZv2pL1o79rHbLSg5Tv74A+0zx9kZ5tb</latexit>

N̄f = B(W ! f)NWA

<latexit sha1_base64="IpaS1/TPhT9Juz5cfHfdLMfceUc="></latexit>

N̄(nc,nb) =
P

f p(nc, nb|f, ⌫)N̄f (⌫)

Nuisance parameters
<latexit sha1_base64="HVnPJb2a251c5nPn34THluo80uQ="></latexit>

⌫ = {NW , A, ✏q� , . . . }



Results 1: fixed Working Point

<latexit sha1_base64="OlrT334ArLhfQ3Xr9BeWJEk47QM=">AAACDnicbZBLTwIxFIU7PhFfoy7dNAKJKzJDjLokunGJiTwSIKRTChQ67aS9Q0IGfoEb/4obFxrj1rU7/43lsVDwJE1Ozrk3zf2CSHADnvftrK1vbG5tp3bSu3v7B4fu0XHFqFhTVqZKKF0LiGGCS1YGDoLVIs1IGAhWDQa30746ZNpwJR9gFLFmSLqSdzglYKOWmytp1WcUcCOHDZOGAx9yGGElcXZcaSW8PxlnccvNeHlvJrxq/IXJoIVKLfer0VY0DpkEKogxdd+LoJkQDZwKNkk3YsMiQgeky+rWShIy00xm50xwziZt3FHaPgl4lv7eSEhozCgM7GRIoGeWu2n4X1ePoXPdTLiMYmCSzj/qxAKDwlM2uM21RSFG1hCqLQqKaY9oQsESTFsI/vLJq6ZSyPuX+Yv7QqZ4s8CRQqfoDJ0jH12hIrpDJVRGFD2iZ/SK3pwn58V5dz7mo2vOYucE/ZHz+QMdDpuE</latexit>

Project % sensitivity on |Vij |

<latexit sha1_base64="cW/wUhC4aMfBcXV51NC7pD/HdKQ="></latexit>

|Vij | Current FCC-ee (0.1%) FCC-ee (1%)
|Vcs| 0.975± 0.006 (0.6%) 0.086 0.72
|Vcb| (40.8± 1.4)⇥ 10�3 (3.4%) 0.23 1.0
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Results 2: scan parameters

<latexit sha1_base64="fhfTrkoLRXOI0apohvJRwEsBzN8="></latexit>

✏q� ⌘ q-tagger probability to tag �-jet

Reminder

<latexit sha1_base64="CpDWu858gD0+j8NUarbQv4dm/sY=">AAACDnicbVDLTsJAFJ3iC/FVdelmIpC4gbTEqEuiG5eYCJgAIdPhAhOm02ZmaiRNv8CNv+LGhca4de3Ov3EoXSh4kklOzn2dOV7ImdKO823lVlbX1jfym4Wt7Z3dPXv/oKWCSFJo0oAH8s4jCjgT0NRMc7gLJRDf49D2JlezevsepGKBuNXTEHo+GQk2ZJRoI/XtclfDg073xBIGSVyp4JLbLZewmioNvmmjKunbRafqpMDLxM1IEWVo9O2v7iCgkQ9CU06U6rhOqHsxkWYdh6TQjRSEhE7ICDqGCuKD6sWpjQSXjTLAw0CaJzRO1d8TMfGVmvqe6TT+xmqxNhP/q3UiPbzoxUyEkQZB54eGEcc6wLNs8IBJoJpPDSFUMuMV0zGRhGqTYMGE4C5+eZm0alX3rHp6UyvWL7M48ugIHaMT5KJzVEfXqIGaiKJH9Ixe0Zv1ZL1Y79bHvDVnZTOH6A+szx+pEJvc</latexit>

– 1% systematics

<latexit sha1_base64="N2py13HMfi17K0VoZHDoXpYCYWs=">AAACEnicbVDLTgIxFO3gC/E16tJNI5DoAjJDjLokunGJiTwSIKRT7kBDpzNpO0Yy4Rvc+CtuXGiMW1fu/BsLzELBkzQ5Ofd1eryIM6Ud59vKrKyurW9kN3Nb2zu7e/b+QUOFsaRQpyEPZcsjCjgTUNdMc2hFEkjgcWh6o+tpvXkPUrFQ3OlxBN2ADATzGSXaSD37tKPhQc/2JAMJICZJqYQLTtntFAtYjZWGwLRSNenZeafszICXiZuSPEpR69lfnX5I4wCEppwo1XadSHcTIs06DpNcJ1YQEToiA2gbKkgAqpvMrExw0Sh97IfSPKHxTP09kZBAqXHgmU7jb6gWa1Pxv1o71v5lN2EiijUIOj/kxxzrEE/zwX0mgWo+NoRQyYxXTIdEEqpNijkTgrv45WXSqJTd8/LZbSVfvUrjyKIjdIxOkIsuUBXdoBqqI4oe0TN6RW/Wk/VivVsf89aMlc4coj+wPn8AR/+dOA==</latexit>

– 0.1% systematics

<latexit sha1_base64="3cCZ4If61qwKgi3t2EwsgYtZ8EU=">AAAB+nicbVDLSgMxFL3js9bXVJdugkVw0zJTRF0W3biSCvYB7VAyaaYNzUyGJKMMYz/FjQtF3Pol7vwb03YW2nogcDjn3uTk+DFnSjvOt7Wyura+sVnYKm7v7O7t26WDlhKJJLRJBBey42NFOYtoUzPNaSeWFIc+p21/fD312w9UKiaie53G1AvxMGIBI1gbqW+XKhV0K5BKlaah0Yjq22Wn6syAlombkzLkaPTtr95AkCSkkSYcK9V1nVh7GZbmNk4nxV6iaIzJGA9p19AIh1R52Sz6BJ0YZYACIc2JNJqpvzcyHCqVhr6ZNPFGatGbiv953UQHl17GojjRNCLzh4KEIy3QtAc0YJISzVNDMJHMZEVkhCUm2rRVNCW4i19eJq1a1T2vnt3VyvWrvI4CHMExnIILF1CHG2hAEwg8wjO8wpv1ZL1Y79bHfHTFyncO4Q+szx9UkpNs</latexit>

– No systematics

FCC-ee Working Point



Results 2: scan parameters

<latexit sha1_base64="fhfTrkoLRXOI0apohvJRwEsBzN8="></latexit>

✏q� ⌘ q-tagger probability to tag �-jet

Reminder

<latexit sha1_base64="1qii4rlJYgG30BRKV1IVSBEqdEg=">AAACHHicbVDLSsNAFJ3UV62vqEs3g63gxpJUUZdFQVxWsA9oQ7mZTtuxk0nI3Aih9EPc+CtuXCjixoXg3zh9LLR6YOBwzrnMvcePpNDoOF9WZmFxaXklu5pbW9/Y3LK3d2o6TGLGqyyUYdzwQXMpFK+iQMkbUcwh8CWv+4PLsV+/57EWobrFNOJeAD0luoIBGqltH18JBZKaGSbGIdoRDAF5h/opLfgtDAtS9Pp4dMeRBmYf6Om2nXeKzgT0L3FnJE9mqLTtj1YnZEnAFTIJWjddJ0JvCDEKJvko10o0j4ANoMebhioIuPaGk+NG9MAoHdoNY/MU0on6c2IIgdZp4JtkANjX895Y/M9rJtg994ZCRQlyxaYfdRNJMaTjpkwTphSUqSHAYmF2pawPMTA0feZMCe78yX9JrVR0T4snN6V8+WJWR5bskX1ySFxyRsrkmlRIlTDyQJ7IC3m1Hq1n6816n0Yz1mxml/yC9fkNWb+hjA==</latexit>

Final precision dictated by b !light-jet mistags

<latexit sha1_base64="CpDWu858gD0+j8NUarbQv4dm/sY=">AAACDnicbVDLTsJAFJ3iC/FVdelmIpC4gbTEqEuiG5eYCJgAIdPhAhOm02ZmaiRNv8CNv+LGhca4de3Ov3EoXSh4kklOzn2dOV7ImdKO823lVlbX1jfym4Wt7Z3dPXv/oKWCSFJo0oAH8s4jCjgT0NRMc7gLJRDf49D2JlezevsepGKBuNXTEHo+GQk2ZJRoI/XtclfDg073xBIGSVyp4JLbLZewmioNvmmjKunbRafqpMDLxM1IEWVo9O2v7iCgkQ9CU06U6rhOqHsxkWYdh6TQjRSEhE7ICDqGCuKD6sWpjQSXjTLAw0CaJzRO1d8TMfGVmvqe6TT+xmqxNhP/q3UiPbzoxUyEkQZB54eGEcc6wLNs8IBJoJpPDSFUMuMV0zGRhGqTYMGE4C5+eZm0alX3rHp6UyvWL7M48ugIHaMT5KJzVEfXqIGaiKJH9Ixe0Zv1ZL1Y79bHvDVnZTOH6A+szx+pEJvc</latexit>

– 1% systematics

<latexit sha1_base64="N2py13HMfi17K0VoZHDoXpYCYWs=">AAACEnicbVDLTgIxFO3gC/E16tJNI5DoAjJDjLokunGJiTwSIKRT7kBDpzNpO0Yy4Rvc+CtuXGiMW1fu/BsLzELBkzQ5Ofd1eryIM6Ud59vKrKyurW9kN3Nb2zu7e/b+QUOFsaRQpyEPZcsjCjgTUNdMc2hFEkjgcWh6o+tpvXkPUrFQ3OlxBN2ADATzGSXaSD37tKPhQc/2JAMJICZJqYQLTtntFAtYjZWGwLRSNenZeafszICXiZuSPEpR69lfnX5I4wCEppwo1XadSHcTIs06DpNcJ1YQEToiA2gbKkgAqpvMrExw0Sh97IfSPKHxTP09kZBAqXHgmU7jb6gWa1Pxv1o71v5lN2EiijUIOj/kxxzrEE/zwX0mgWo+NoRQyYxXTIdEEqpNijkTgrv45WXSqJTd8/LZbSVfvUrjyKIjdIxOkIsuUBXdoBqqI4oe0TN6RW/Wk/VivVsf89aMlc4coj+wPn8AR/+dOA==</latexit>

– 0.1% systematics

<latexit sha1_base64="3cCZ4If61qwKgi3t2EwsgYtZ8EU=">AAAB+nicbVDLSgMxFL3js9bXVJdugkVw0zJTRF0W3biSCvYB7VAyaaYNzUyGJKMMYz/FjQtF3Pol7vwb03YW2nogcDjn3uTk+DFnSjvOt7Wyura+sVnYKm7v7O7t26WDlhKJJLRJBBey42NFOYtoUzPNaSeWFIc+p21/fD312w9UKiaie53G1AvxMGIBI1gbqW+XKhV0K5BKlaah0Yjq22Wn6syAlombkzLkaPTtr95AkCSkkSYcK9V1nVh7GZbmNk4nxV6iaIzJGA9p19AIh1R52Sz6BJ0YZYACIc2JNJqpvzcyHCqVhr6ZNPFGatGbiv953UQHl17GojjRNCLzh4KEIy3QtAc0YJISzVNDMJHMZEVkhCUm2rRVNCW4i19eJq1a1T2vnt3VyvWrvI4CHMExnIILF1CHG2hAEwg8wjO8wpv1ZL1Y79bHfHTFyncO4Q+szx9UkpNs</latexit>

– No systematics

FCC-ee Working Point



Results 2: scan parameters

<latexit sha1_base64="fhfTrkoLRXOI0apohvJRwEsBzN8="></latexit>

✏q� ⌘ q-tagger probability to tag �-jet

Reminder

<latexit sha1_base64="CpDWu858gD0+j8NUarbQv4dm/sY=">AAACDnicbVDLTsJAFJ3iC/FVdelmIpC4gbTEqEuiG5eYCJgAIdPhAhOm02ZmaiRNv8CNv+LGhca4de3Ov3EoXSh4kklOzn2dOV7ImdKO823lVlbX1jfym4Wt7Z3dPXv/oKWCSFJo0oAH8s4jCjgT0NRMc7gLJRDf49D2JlezevsepGKBuNXTEHo+GQk2ZJRoI/XtclfDg073xBIGSVyp4JLbLZewmioNvmmjKunbRafqpMDLxM1IEWVo9O2v7iCgkQ9CU06U6rhOqHsxkWYdh6TQjRSEhE7ICDqGCuKD6sWpjQSXjTLAw0CaJzRO1d8TMfGVmvqe6TT+xmqxNhP/q3UiPbzoxUyEkQZB54eGEcc6wLNs8IBJoJpPDSFUMuMV0zGRhGqTYMGE4C5+eZm0alX3rHp6UyvWL7M48ugIHaMT5KJzVEfXqIGaiKJH9Ixe0Zv1ZL1Y79bHvDVnZTOH6A+szx+pEJvc</latexit>

– 1% systematics

<latexit sha1_base64="N2py13HMfi17K0VoZHDoXpYCYWs=">AAACEnicbVDLTgIxFO3gC/E16tJNI5DoAjJDjLokunGJiTwSIKRT7kBDpzNpO0Yy4Rvc+CtuXGiMW1fu/BsLzELBkzQ5Ofd1eryIM6Ud59vKrKyurW9kN3Nb2zu7e/b+QUOFsaRQpyEPZcsjCjgTUNdMc2hFEkjgcWh6o+tpvXkPUrFQ3OlxBN2ADATzGSXaSD37tKPhQc/2JAMJICZJqYQLTtntFAtYjZWGwLRSNenZeafszICXiZuSPEpR69lfnX5I4wCEppwo1XadSHcTIs06DpNcJ1YQEToiA2gbKkgAqpvMrExw0Sh97IfSPKHxTP09kZBAqXHgmU7jb6gWa1Pxv1o71v5lN2EiijUIOj/kxxzrEE/zwX0mgWo+NoRQyYxXTIdEEqpNijkTgrv45WXSqJTd8/LZbSVfvUrjyKIjdIxOkIsuUBXdoBqqI4oe0TN6RW/Wk/VivVsf89aMlc4coj+wPn8AR/+dOA==</latexit>

– 0.1% systematics

<latexit sha1_base64="3cCZ4If61qwKgi3t2EwsgYtZ8EU=">AAAB+nicbVDLSgMxFL3js9bXVJdugkVw0zJTRF0W3biSCvYB7VAyaaYNzUyGJKMMYz/FjQtF3Pol7vwb03YW2nogcDjn3uTk+DFnSjvOt7Wyura+sVnYKm7v7O7t26WDlhKJJLRJBBey42NFOYtoUzPNaSeWFIc+p21/fD312w9UKiaie53G1AvxMGIBI1gbqW+XKhV0K5BKlaah0Yjq22Wn6syAlombkzLkaPTtr95AkCSkkSYcK9V1nVh7GZbmNk4nxV6iaIzJGA9p19AIh1R52Sz6BJ0YZYACIc2JNJqpvzcyHCqVhr6ZNPFGatGbiv953UQHl17GojjRNCLzh4KEIy3QtAc0YJISzVNDMJHMZEVkhCUm2rRVNCW4i19eJq1a1T2vnt3VyvWrvI4CHMExnIILF1CHG2hAEwg8wjO8wpv1ZL1Y79bHfHTFyncO4Q+szx9UkpNs</latexit>

– No systematics

FCC-ee Working Point



Results 2: scan parameters

<latexit sha1_base64="fhfTrkoLRXOI0apohvJRwEsBzN8="></latexit>

✏q� ⌘ q-tagger probability to tag �-jet

Reminder

<latexit sha1_base64="jvjwIMWH6/A6vr2sKfWMgYgODb4=">AAACG3icbVDLSgNBEJz1bXxFPXoZTAQvht0g6jEoiEcFo0ISQu+kkwyZnV1meoUl5D+8+CtePCjiSfDg3zgbc/BVMFBUVdPTFSZKWvL9D29qemZ2bn5hsbC0vLK6VlzfuLJxagTWRaxicxOCRSU11kmSwpvEIEShwutwcJL717dorIz1JWUJtiLoadmVAshJ7WL1VGpQ3M0ImYd4RwoCwg4PM1625T2CXg8NT9B0YxOBFtgulvyKPwb/S4IJKbEJztvFt2YnFmmEmoQCaxuBn1BrCIakUDgqNFOLCYgB9LDhqIYIbWs4vm3Ed5zS4W63e5r4WP0+MYTI2iwKXTIC6tvfXi7+5zVS6h61hlInKaEWX4u6qeIU87woV4TrhFTmCAgj3V+56IMBQa7Ogish+H3yX3JVrQQHlf2Laql2PKljgW2xbbbLAnbIauyMnbM6E+yOPbAn9uzde4/ei/f6FZ3yJjOb7Ae8909tdqEN</latexit>

Final precision dictated by s-tagger performance

<latexit sha1_base64="CpDWu858gD0+j8NUarbQv4dm/sY=">AAACDnicbVDLTsJAFJ3iC/FVdelmIpC4gbTEqEuiG5eYCJgAIdPhAhOm02ZmaiRNv8CNv+LGhca4de3Ov3EoXSh4kklOzn2dOV7ImdKO823lVlbX1jfym4Wt7Z3dPXv/oKWCSFJo0oAH8s4jCjgT0NRMc7gLJRDf49D2JlezevsepGKBuNXTEHo+GQk2ZJRoI/XtclfDg073xBIGSVyp4JLbLZewmioNvmmjKunbRafqpMDLxM1IEWVo9O2v7iCgkQ9CU06U6rhOqHsxkWYdh6TQjRSEhE7ICDqGCuKD6sWpjQSXjTLAw0CaJzRO1d8TMfGVmvqe6TT+xmqxNhP/q3UiPbzoxUyEkQZB54eGEcc6wLNs8IBJoJpPDSFUMuMV0zGRhGqTYMGE4C5+eZm0alX3rHp6UyvWL7M48ugIHaMT5KJzVEfXqIGaiKJH9Ixe0Zv1ZL1Y79bHvDVnZTOH6A+szx+pEJvc</latexit>

– 1% systematics

<latexit sha1_base64="N2py13HMfi17K0VoZHDoXpYCYWs=">AAACEnicbVDLTgIxFO3gC/E16tJNI5DoAjJDjLokunGJiTwSIKRT7kBDpzNpO0Yy4Rvc+CtuXGiMW1fu/BsLzELBkzQ5Ofd1eryIM6Ud59vKrKyurW9kN3Nb2zu7e/b+QUOFsaRQpyEPZcsjCjgTUNdMc2hFEkjgcWh6o+tpvXkPUrFQ3OlxBN2ADATzGSXaSD37tKPhQc/2JAMJICZJqYQLTtntFAtYjZWGwLRSNenZeafszICXiZuSPEpR69lfnX5I4wCEppwo1XadSHcTIs06DpNcJ1YQEToiA2gbKkgAqpvMrExw0Sh97IfSPKHxTP09kZBAqXHgmU7jb6gWa1Pxv1o71v5lN2EiijUIOj/kxxzrEE/zwX0mgWo+NoRQyYxXTIdEEqpNijkTgrv45WXSqJTd8/LZbSVfvUrjyKIjdIxOkIsuUBXdoBqqI4oe0TN6RW/Wk/VivVsf89aMlc4coj+wPn8AR/+dOA==</latexit>

– 0.1% systematics

<latexit sha1_base64="3cCZ4If61qwKgi3t2EwsgYtZ8EU=">AAAB+nicbVDLSgMxFL3js9bXVJdugkVw0zJTRF0W3biSCvYB7VAyaaYNzUyGJKMMYz/FjQtF3Pol7vwb03YW2nogcDjn3uTk+DFnSjvOt7Wyura+sVnYKm7v7O7t26WDlhKJJLRJBBey42NFOYtoUzPNaSeWFIc+p21/fD312w9UKiaie53G1AvxMGIBI1gbqW+XKhV0K5BKlaah0Yjq22Wn6syAlombkzLkaPTtr95AkCSkkSYcK9V1nVh7GZbmNk4nxV6iaIzJGA9p19AIh1R52Sz6BJ0YZYACIc2JNJqpvzcyHCqVhr6ZNPFGatGbiv953UQHl17GojjRNCLzh4KEIy3QtAc0YJISzVNDMJHMZEVkhCUm2rRVNCW4i19eJq1a1T2vnt3VyvWrvI4CHMExnIILF1CHG2hAEwg8wjO8wpv1ZL1Y79bHfHTFyncO4Q+szx9UkpNs</latexit>

– No systematics

FCC-ee Working Point



• Goal: assess the potential of future lepton colliders to measure CKM elements 

• Ingredients:  

• Clean environment of e+e- colliders 

• State-of-the-art and improved flavor taggers 

• Take home messages:  

• “Lattice-free” determination of Vcb and Vcs (and others?) 

• Results depend on taggers performances and systematics

<latexit sha1_base64="cW/wUhC4aMfBcXV51NC7pD/HdKQ="></latexit>

|Vij | Current FCC-ee (0.1%) FCC-ee (1%)
|Vcs| 0.975± 0.006 (0.6%) 0.086 0.72
|Vcb| (40.8± 1.4)⇥ 10�3 (3.4%) 0.23 1.0


