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future lepton colliders



<latexit sha1_base64="sAucajSQNLPwu2LdDcyZWIyi4tc="></latexit>
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<latexit sha1_base64="IVfpN32LuZXp3XHoNS31tdWYbkA="></latexit>
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<latexit sha1_base64="tXu64OY/VKeXeBm8wdbGNXIizNc="></latexit>

L � yij(d̄i,Ldj,R)h+ yji(d̄j,Ldi,R)h+ h.c.

+gLij(d̄i,L�µdj,L)Z
µ + gRij(d̄i,R�µdj,R)Z

µ ,
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<latexit sha1_base64="FVxghD31FDPKN3DFdOmVLYkrvh4="></latexit>

Decay SM prediction exp. bound indir. constr.
B(h ! bs) (8.9± 1.5) · 10�8 0.16 2⇥ 10�3

B(h ! bd) (3.8± 0.6) · 10�9 0.16 10�3

B(h ! cu) (2.7± 0.5) · 10�20 0.16 2⇥ 10�2

B(Z ! bs) (4.2± 0.7) · 10�8 2.9⇥ 10�3 6⇥ 10�8

B(Z ! bd) (1.8± 0.3) · 10�9 2.9⇥ 10�3 6⇥ 10�8

B(Z ! cu) (1.4± 0.2) · 10�18 2.9⇥ 10�3 4⇥ 10�7

<latexit sha1_base64="SOvjDpq2a9EdF1ol/fDfTm/Kr5Y="></latexit>

h ! BSM (CMS+ATLAS, 2207.00043)

<latexit sha1_base64="MfQ9a0kHyQ6tamAZwT54K8jOguQ="></latexit>

�(Z ! had) (hep-ex/0012018)



<latexit sha1_base64="sAucajSQNLPwu2LdDcyZWIyi4tc="></latexit>
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L � yij(d̄i,Ldj,R)h+ yji(d̄j,Ldi,R)h+ h.c.

+gLij(d̄i,L�µdj,L)Z
µ + gRij(d̄i,R�µdj,R)Z

µ ,
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<latexit sha1_base64="FVxghD31FDPKN3DFdOmVLYkrvh4="></latexit>

Decay SM prediction exp. bound indir. constr.
B(h ! bs) (8.9± 1.5) · 10�8 0.16 2⇥ 10�3

B(h ! bd) (3.8± 0.6) · 10�9 0.16 10�3

B(h ! cu) (2.7± 0.5) · 10�20 0.16 2⇥ 10�2

B(Z ! bs) (4.2± 0.7) · 10�8 2.9⇥ 10�3 6⇥ 10�8

B(Z ! bd) (1.8± 0.3) · 10�9 2.9⇥ 10�3 6⇥ 10�8

B(Z ! cu) (1.4± 0.2) · 10�18 2.9⇥ 10�3 4⇥ 10�7

Meson mixings Global fits (mostly semi-leptonic)



1

<latexit sha1_base64="Kt1TiKq4yKX/LefTri5WNamLKtQ="></latexit>0

@
|Vud| |Vus| |Vub|
|Vcd| |Vcs| |Vcb|
|Vtd| |Vts| |Vtb|

1

A
<latexit sha1_base64="fNYSmXvk1zcolcZZA7M1tRARuwM="></latexit>

|Vij | Current
|Vcs| 0.975± 0.006 (0.6%)
|Vcb| (40.8± 1.4)⇥ 10�3 (3.4%)

Semileptonic channel for Vcb 

Liang et al.: 2406.01675 

See Lingfeng’s talk from this morning!



Produce on-shell H/Z/W bosons 

With large statistics and low 
background 

Apply flavor taggers 

Count events



<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�

<latexit sha1_base64="h3+fyiQAgGsg2BAcc4Ai0katbBc="></latexit>

Z pole: NZ ⇠ 5⇥ 1012

Zh thr: NH ⇠ 106

WW thr: NW ⇠ 6⇥ 108

tt̄ thr: Nt ⇠ 106



Z pole running
<latexit sha1_base64="fzSRYhBNzWfXxo8rEorZuJOrybs=">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoZbEVPJWkiHoRil48VrAf2Iaw2W7bpbtJ3N0INfSXePGgiFd/ijf/jds2B219MPB4b4aZeUHMmdKO823lVlbX1jfym4Wt7Z3dor2331RRIgltkIhHsh1gRTkLaUMzzWk7lhSLgNNWMLqe+q1HKhWLwjs9jqkn8CBkfUawNpJvF8td9SA1UugSCf++7Nslp+LMgJaJm5ESZKj79le3F5FE0FATjpXquE6svRRLzQink0I3UTTGZIQHtGNoiAVVXjo7fIKOjdJD/UiaCjWaqb8nUiyUGovAdAqsh2rRm4r/eZ1E9y+8lIVxomlI5ov6CUc6QtMUUI9JSjQfG4KJZOZWRIZYYqJNVgUTgrv48jJpVivuWeX0tlqqXWVx5OEQjuAEXDiHGtxAHRpAIIFneIU368l6sd6tj3lrzspmDuAPrM8f2wGR7A==</latexit>p
s = mZ

<latexit sha1_base64="24065D/jdKUz1iQ2ZN+4S7TYoTA=">AAAB/3icbVDLSgMxFM3UV62vUcGNm2ArCmKZKaIui25cVrAP7ItMetuGZjLTJCOUsQt/xY0LRdz6G+78G9PHQlsPJBzOuZd77/FCzpR2nG8rsbC4tLySXE2trW9sbtnbOyUVRJJCkQY8kBWPKOBMQFEzzaESSiC+x6Hs9a5HfvkBpGKBuNODEOo+6QjWZpRoIzXtvQw0TjA0TnFNB/h+9PX7R5mmnXayzhh4nrhTkkZTFJr2V60V0MgHoSknSlVdJ9T1mEjNKIdhqhYpCAntkQ5UDRXEB1WPx/sP8aFRWrgdSPOExmP1d0dMfKUGvmcqfaK7atYbif951Ui3L+sxE2GkQdDJoHbEsblyFAZuMQlU84EhhEpmdsW0SySh2kSWMiG4syfPk1Iu655nz25z6fzVNI4k2kcH6Bi56ALl0Q0qoCKi6BE9o1f0Zj1ZL9a79TEpTVjTnl30B9bnD9uhlBU=</latexit>

e+e� ! Z ! qq0

hZ running
<latexit sha1_base64="wDDlNVexanlygzYNlF9uYltplzM=">AAAB/HicbVBNS8NAEN34WetXtEcvi63gqSSlqBeh6EGPFewHtKFstpN26WYTdzdCKPWvePGgiFd/iDf/jds2B219MPB4b4aZeX7MmdKO822trK6tb2zmtvLbO7t7+/bBYVNFiaTQoBGPZNsnCjgT0NBMc2jHEkjoc2j5o+up33oEqVgk7nUagxeSgWABo0QbqWcXSl31IDVW+BJXqk4J30CzZxedsjMDXiZuRoooQ71nf3X7EU1CEJpyolTHdWLtjYnUjHKY5LuJgpjQERlAx1BBQlDeeHb8BJ8YpY+DSJoSGs/U3xNjEiqVhr7pDIkeqkVvKv7ndRIdXHhjJuJEg6DzRUHCsY7wNAncZxKo5qkhhEpmbsV0SCSh2uSVNyG4iy8vk2al7J6Vq3eVYu0qiyOHjtAxOkUuOkc1dIvqqIEoStEzekVv1pP1Yr1bH/PWFSubKaA/sD5/AF1hkqY=</latexit>p
s = 240 GeV

<latexit sha1_base64="bgqu4mvrBe8ri+tCG6kcFKqljhk=">AAACHXicbVDLTgIxFO3gC/GFunTTCEYUITOEqEuiG5eYyCM80ykXaOg8aDsmhPAjbvwVNy40xoUb499YBhaK3qS9J+fcm/Yc2+dMKtP8MiJLyyura9H12Mbm1vZOfHevLL1AUChRj3uiahMJnLlQUkxxqPoCiGNzqNiD66leuQchmefeqZEPTYf0XNZllChNteP5JLTSGFoZ3FAerrVOw96vpWq6N4DzVjq8M2e4P1WGw+OTZDueMLNmWPgvsOYggeZVbMc/Gh2PBg64inIiZd0yfdUcE6EY5TCJNQIJPqED0oO6hi5xQDbHobsJPtJMB3c9oY+rcMj+3BgTR8qRY+tJh6i+XNSm5H9aPVDdy+aYuX6gwKWzh7oBx9rmNCrcYQKo4iMNCBVM/xXTPhGEKh1oTIdgLVr+C8q5rHWezd/mEoWreRxRdIAOUQpZ6AIV0A0qohKi6AE9oRf0ajwaz8ab8T4bjRjznX30q4zPbzppnu4=</latexit>

e+e� ! Z⇤ ! hZ(Z ! `+`�, h ! qq0)

1905.03764 

FCC Conceptual Design Reports 

G. Marchiori’s talk at “Higgs Performance meeting” 
(indico.cern.ch/event/1221257)

<latexit sha1_base64="3khh3Aqp++dLMfCs9c87+9AAsHU="></latexit>

Parameters Nominal value Rel. uncert. (in %)
B(Z ! uu+ dd) 27.01% 5.0

B(Z ! ss) 15.84% 3.8
B(Z ! cc) 12.03% 1.7
B(Z ! bb) 15.12% 0.33

NZ 5⇥ 1012 10�3

A 0.994 10�3

<latexit sha1_base64="OJ+Ns2LIiR+XSEneKlARpNpIxoY="></latexit>

Parameters Nominal Value Rel. uncert. (%)
B(h ! gg) 1.4% 1.2
B(h ! ss) 0.024% 160
B(h ! cc) 2.9% 2.8
B(h ! bb) 56% 0.4

Nh 6.7⇥ 105 0.5
A 0.70 0.1

<latexit sha1_base64="Sq3KFr8or2pE5SsC7AN8lrPRDcg="></latexit>

Other backgrounds (⌧+⌧� for Z, DY, WW , ZZ for h) are negligible

G. Marchiori’s talk at “FCC Physics 
Workshop” (indico.cern.ch/event/1176398/)

Signals Backgrounds 

http://indico.cern.ch/event/1221257
http://indico.cern.ch/event/1176398/


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

Semileptonic channel for Vcb 

Liang et al.: 2406.01675 

See Lingfeng’s talk from this morning!

<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="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

<latexit sha1_base64="jkbyQUnbtCUuPvwPJjzR49b6NDE=">AAACAXicbVDLSgNBEJyNrxhfq14EL4OJ4CnsBokegx70GME8ILuE2UlvMmT2kZlZISzx4q948aCIV//Cm3/jJNmDJhY0FFXddHd5MWdSWda3kVtZXVvfyG8WtrZ3dvfM/YOmjBJBoUEjHom2RyRwFkJDMcWhHQsggceh5Q2vp37rAYRkUXivxjG4AemHzGeUKC11zaOSI0dCYYkdyQIYYbtql/ANNLtm0SpbM+BlYmekiDLUu+aX04toEkCoKCdSdmwrVm5KhGKUw6TgJBJiQoekDx1NQxKAdNPZBxN8qpUe9iOhK1R4pv6eSEkg5TjwdGdA1EAuelPxP6+TKP/STVkYJwpCOl/kJxyrCE/jwD0mgCo+1oRQwfStmA6IIFTp0Ao6BHvx5WXSrJTtavn8rlKsXWVx5NExOkFnyEYXqIZuUR01EEWP6Bm9ojfjyXgx3o2PeWvOyGYO0R8Ynz+pr5UY</latexit>p
s ' 161 GeV



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



<latexit sha1_base64="EsOx0htmnfqZVXNo2nnTYijXmYs="></latexit>

L � ysb(s̄LbR)h+ ybs(b̄LsR)h+ h.c.

<latexit sha1_base64="lz7yLZeSyCrb+KYZV/kByKqRxYE=">AAACFXicbVDLSgMxFM3Ud32NunQTbAVBKTNF1KUoghtBwT6gLSWTZtrQTDIkdypl6E+48VfcuFDEreDOvzF9LLT1QODcc+7l5p4gFtyA5307mbn5hcWl5ZXs6tr6xqa7tV02KtGUlagSSlcDYpjgkpWAg2DVWDMSBYJVgu7l0K/0mDZcyXvox6wRkbbkIacErNR0j24I0A4GhStX9/gQ59M6AH7gwig5sPWoDAXpcTXIN92cV/BGwLPEn5AcmuC26X7VW4omEZNABTGm5nsxNFKigVPBBtl6YlhMaJe0Wc1SSSJmGunoqgHet0oLh0rbJwGP1N8TKYmM6UeB7YwIdMy0NxT/82oJhGeNlMs4ASbpeFGYiGEIw4hwi2tGQfQtIVRz+1dMO0QTCjbIrA3Bnz55lpSLBf+kcHxXzJ1fTOJYRrtoDx0gH52ic3SNblEJUfSIntErenOenBfn3fkYt2acycwO+gPn8wfH5Z1d</latexit>

Match to WET + wilson+ flavio

<latexit sha1_base64="dszT0gsHYZtiC7hTP0e9aFCJLxw="></latexit>

LWET � C2(s̄RbL)2 + C 0
2(s̄LbR)

2 + C4(s̄LbR)(s̄RbL)

Indirect constraints
<latexit sha1_base64="qnIFLgpTGM6fuUoWnoKsoYkC114=">AAACF3icbVDLTsJAFJ3iC/FVdelmIpjgwqZFgy4JblxiIo+EVjIdpjBhpm1mpiak4S/c+CtuXGiMW935Nw7QhYInucnJOffm3nv8mFGpbPvbyK2srq1v5DcLW9s7u3vm/kFLRonApIkjFomOjyRhNCRNRRUjnVgQxH1G2v7oeuq3H4iQNArv1DgmHkeDkAYUI6WlnmmVUhcjBuuT8tBVEfTlKXQZkVJSDh2r6irKiXTs+/TsfAJLPbNoW/YMcJk4GSmCDI2e+eX2I5xwEirMkJRdx46VlyKhKGZkUnATSWKER2hAupqGSG/z0tlfE3iilT4MIqErVHCm/p5IEZdyzH3dyZEaykVvKv7ndRMVXHkpDeNEkRDPFwUJgzqAaUiwTwXBio01QVhQfSvEQyQQVjrKgg7BWXx5mbQqllO1Lm4rxVo9iyMPjsAxKAMHXIIauAEN0AQYPIJn8ArejCfjxXg3PuatOSObOQR/YHz+AEvrnX8=</latexit>

B(h ! bs) . 1.6⇥ 10�3
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0
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10−3

10−2

y b
s

Bh→bs = 9.6× 10−4

Bh→bs = 5× 10−3

Bh→bs = 16%

Bs − B̄smixing

Theorethical uncertainties on meson mixing 
parameters will still be dominating by ~2030:  

2006.04824
FCC-ee reach

<latexit sha1_base64="TYlR0KYdWFTJMG06+nU6BwnSl+4=">AAACF3icbVDLSsNAFJ3UV62vqEs3g61QF4aklKq7UjcuK9gHNLFMppN26GQSZiZCCfkLN/6KGxeKuNWdf+P0sdDqgQuHc+7l3nv8mFGpbPvLyK2srq1v5DcLW9s7u3vm/kFbRonApIUjFomujyRhlJOWooqRbiwICn1GOv74aup37omQNOK3ahITL0RDTgOKkdJS37RKqYsRg42sPHJVBH15Cl1GpJQ0hJdWzVU0JNKx79KzagZLfbNoW/YM8C9xFqQIFmj2zU93EOEkJFxhhqTsOXasvBQJRTEjWcFNJIkRHqMh6WnKkd7mpbO/MniilQEMIqGLKzhTf06kKJRyEvq6M0RqJJe9qfif10tUcOGllMeJIhzPFwUJgzqAaUhwQAXBik00QVhQfSvEIyQQVjrKgg7BWX75L2lXLKdmVW8qxXpjEUceHIFjUAYOOAd1cA2aoAUweABP4AW8Go/Gs/FmvM9bc8Zi5hD8gvHxDVoanYg=</latexit>

B(h ! bs) . 9.6⇥ 10�4

CepC reach Liang et al.: 2310.03440
<latexit sha1_base64="u0jERjdtTiw54dPjtXYfy8Zin/c=">AAACFHicbVDLSgMxFM3UV62vUZdugq1QkZaZUnzsSt24rGAf0BlLJs20ocnMkGSEMvQj3Pgrblwo4taFO//GtJ2Fth4IHM65l5tzvIhRqSzr28isrK6tb2Q3c1vbO7t75v5BS4axwKSJQxaKjockYTQgTUUVI51IEMQ9Rtre6Hrqtx+IkDQM7tQ4Ii5Hg4D6FCOlpZ55VkgcjBisT4pDR4XQk6cOI1JKyiulK0dRTqRt3Sel6qTQM/NW2ZoBLhM7JXmQotEzv5x+iGNOAoUZkrJrW5FyEyQUxYxMck4sSYTwCA1IV9MA6WNuMgs1gSda6UM/FPoFCs7U3xsJ4lKOuacnOVJDuehNxf+8bqz8SzehQRQrEuD5IT9mUKefNgT7VBCs2FgThAXVf4V4iATCSveY0yXYi5GXSatSts/L1dtKvlZP68iCI3AMisAGF6AGbkADNAEGj+AZvII348l4Md6Nj/loxkh3DsEfGJ8/LQedBQ==</latexit>

B(h ! bs) . 2� 9⇥ 10�4
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Bh→cu = 2.5× 10−3

Bh→cu = 2.9× 10−3

Bh→cu = 16%

D − D̄mixing

Indirect constraints
<latexit sha1_base64="OhgYdJnZweeaaM9gB24yO6qoDWM=">AAACEnicbVC7TsMwFHV4lvIKMLJYtEjtQJVECBirsjAWiT6kJlSO67RW7SSyHaQqyjew8CssDCDEysTG3+C2GaDlSJaOzrlX1+f4MaNSWda3sbK6tr6xWdgqbu/s7u2bB4dtGSUCkxaOWCS6PpKE0ZC0FFWMdGNBEPcZ6fjj66nfeSBC0ii8U5OYeBwNQxpQjJSW+ma1nLoYMdjIKiNXRRAnVZcRKSXljqsoJ9K27tMzJyv3zZJVs2aAy8TOSQnkaPbNL3cQ4YSTUGGGpOzZVqy8FAlFMSNZ0U0kiREeoyHpaRoifcxLZ5EyeKqVAQwioV+o4Ez9vZEiLuWE+3qSIzWSi95U/M/rJSq48lIaxokiIZ4fChIGdfZpP3BABcGKTTRBWFD9V4hHSCCsdItFXYK9GHmZtJ2afVE7v3VK9UZeRwEcgxNQATa4BHVwA5qgBTB4BM/gFbwZT8aL8W58zEdXjHznCPyB8fkDMLacjA==</latexit>

B(h ! cu) . 2⇥ 10�2

FCC-ee reach (no u-tagger)
<latexit sha1_base64="u4rXddl7UR1AVRRYmGl1okBiwec=">AAACF3icbVC7TsMwFHXKq5RXgJHFokUqA1FSnmNVFsYi0YfUhMpx3daq40S2g1RF+QsWfoWFAYRYYeNvcNsM0HKkKx2dc6/uvcePGJXKtr+N3NLyyupafr2wsbm1vWPu7jVlGAtMGjhkoWj7SBJGOWkoqhhpR4KgwGek5Y+uJ37rgQhJQ36nxhHxAjTgtE8xUlrqmlYpcTFisJaWh64KIY6PocuIlJIGsGKdu4oGRDr2fXJymsJS1yzalj0FXCRORoogQ71rfrm9EMcB4QozJGXHsSPlJUgoihlJC24sSYTwCA1IR1OO9DYvmf6VwiOt9GA/FLq4glP190SCAinHga87A6SGct6biP95nVj1r7yE8ihWhOPZon7MoA5gEhLsUUGwYmNNEBZU3wrxEAmElY6yoENw5l9eJM2K5VxYZ7eVYrWWxZEHB+AQlIEDLkEV3IA6aAAMHsEzeAVvxpPxYrwbH7PWnJHN7IM/MD5/AFDRnYI=</latexit>

B(h ! cu) . 2.5⇥ 10�3

FCC-ee reach (with u-tagger)
<latexit sha1_base64="e+xYQTD4G/P6dz7FkyR2Mg4Mpyo=">AAACFnicbVDLSsNAFJ3UV62vqEs3g61QFy1Jkeqy1I3LCvYBTSyT6aQdOpOEmYlQQr7Cjb/ixoUibsWdf+O0zUJbDwwczrmXO+d4EaNSWda3kVtb39jcym8Xdnb39g/Mw6OODGOBSRuHLBQ9D0nCaEDaiipGepEgiHuMdL3J9czvPhAhaRjcqWlEXI5GAfUpRkpLA7NSShyMGGym5bGjQojjc+gwIqWkHNardUdRTqRt3SeVi7Q0MItW1ZoDrhI7I0WQoTUwv5xhiGNOAoUZkrJvW5FyEyQUxYykBSeWJEJ4gkakr2mA9DE3mcdK4ZlWhtAPhX6BgnP190aCuJRT7ulJjtRYLnsz8T+vHyv/yk1oEMWKBHhxyI8Z1PlnHcEhFQQrNtUEYUH1XyEeI4Gw0k0WdAn2cuRV0qlV7Xq1dlsrNppZHXlwAk5BGdjgEjTADWiBNsDgETyDV/BmPBkvxrvxsRjNGdnOMfgD4/MH9MudXA==</latexit>

B(h ! cu) . 6.6⇥ 10�4

<latexit sha1_base64="LwAYW3R/Kd8h8EJq5AdLAK69Xg0="></latexit>

L � ycu(c̄LuR)h+ yuc(ūLcR)h+ h.c.

Theorethical uncertainties on meson mixing 
parameters will still be dominating by ~2030:  

2006.04824

CepC reach

Liang et al.: 2310.03440

<latexit sha1_base64="nm+IxiJ+jfrvCio8rR6Oe5fkC/M=">AAACEnicbVC7TsMwFHXKq5RXgJHFokVqB6qkqoCxKgtjkehDakLluE5r1U4i20GqonwDC7/CwgBCrExs/A1umwFajmTp6Jx7dX2OFzEqlWV9G7m19Y3Nrfx2YWd3b//APDzqyDAWmLRxyELR85AkjAakrahipBcJgrjHSNebXM/87gMRkobBnZpGxOVoFFCfYqS0NDArpcTBiMFmWh47KoQ4rjiMSCkprzuKciJt6z45r6elgVm0qtYccJXYGSmCDK2B+eUMQxxzEijMkJR924qUmyChKGYkLTixJBHCEzQifU0DpI+5yTxSCs+0MoR+KPQLFJyrvzcSxKWcck9PcqTGctmbif95/Vj5V25CgyhWJMCLQ37MoM4+6wcOqSBYsakmCAuq/wrxGAmElW6xoEuwlyOvkk6tal9U67e1YqOZ1ZEHJ+AUlIENLkED3IAWaAMMHsEzeAVvxpPxYrwbH4vRnJHtHIM/MD5/ADbmnJA=</latexit>

B(h ! cu) . 4⇥ 10�4
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<latexit sha1_base64="LSMqq43kmxuu5RJJNM2AjS/nTkY="></latexit>

✏sb . 10�4 limited by vertexing

<latexit sha1_base64="VF9yKqRGHaedV99Eo0NFAIXRNAU="></latexit>

(TPR,FPR,�✏↵�/✏
↵
� ) B(Z ! bs) (95% CL)

(0.4, 10�4, 1%) 1.8⇥ 10�6

(0.4, 10�4, 0.1%) 1.8⇥ 10�7

(0.2, 10�5, 1%) 4.2⇥ 10�7

(0.2, 10�5, 0.1%) 4.2⇥ 10�8

3-5µm estimated 

Barchetta, Collins, Riedler: 2112.13019

SM level

<latexit sha1_base64="xWaP+AjeOwvQPi5/6AW8r8hllR8=">AAACBnicbZDLSgMxFIYz9VbrbdSlCMFWcFVmiqgboejGZQV7gXZaMulpG5rJDElGKENXbnwVNy4UceszuPNtTNtBtPWHwJf/nENyfj/iTGnH+bIyS8srq2vZ9dzG5tb2jr27V1NhLClUachD2fCJAs4EVDXTHBqRBBL4HOr+8HpSr9+DVCwUd3oUgReQvmA9Rok2Vsc+LLQgUowb9ts+vsQ/V9VWhY6dd4rOVHgR3BTyKFWlY3+2uiGNAxCacqJU03Ui7SVEakY5jHOtWEFE6JD0oWlQkACUl0zXGONj43RxL5TmCI2n7u+JhARKjQLfdAZED9R8bWL+V2vGunfhJUxEsQZBZw/1Yo51iCeZ4C6TQDUfGSBUMvNXTAdEEqpNcjkTgju/8iLUSkX3rHh6W8qXr9I4sugAHaET5KJzVEY3qIKqiKIH9IRe0Kv1aD1bb9b7rDVjpTP76I+sj29WQJhp</latexit>

✏bb = ✏ss

TPR
<latexit sha1_base64="WdDxySGbAE7pFMWIBVWfP1cpO2Q=">AAACEHicbZC7SgNBFIZn4y3G26qlzWAiWoXdIGojBG0sI5gLJJswO3s2GTJ7YWZWCEsewcZXsbFQxNbSzrdxkmwRE38Y+PjPOZw5vxtzJpVl/Ri5ldW19Y38ZmFre2d3z9w/aMgoERTqNOKRaLlEAmch1BVTHFqxABK4HJru8HZSbz6CkCwKH9QoBicg/ZD5jBKlrZ55WupALBnXnCaepOOui6/xvEfdcVeWembRKltT4WWwMyiiTLWe+d3xIpoEECrKiZRt24qVkxKhGOUwLnQSCTGhQ9KHtsaQBCCddHrQGJ9ox8N+JPQLFZ668xMpCaQcBa7uDIgayMXaxPyv1k6Uf+WkLIwTBSGdLfITjlWEJ+lgjwmgio80ECqY/iumAyIIVTrDgg7BXjx5GRqVsn1RPr+vFKs3WRx5dISO0Rmy0SWqojtUQ3VE0RN6QW/o3Xg2Xo0P43PWmjOymUP0R8bXLwIInTU=</latexit>

✏budsc = ✏sudcb

FPR

Is 0.1% feasible? 

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

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


<latexit sha1_base64="OlrT334ArLhfQ3Xr9BeWJEk47QM=">AAACDnicbZBLTwIxFIU7PhFfoy7dNAKJKzJDjLokunGJiTwSIKRTChQ67aS9Q0IGfoEb/4obFxrj1rU7/43lsVDwJE1Ozrk3zf2CSHADnvftrK1vbG5tp3bSu3v7B4fu0XHFqFhTVqZKKF0LiGGCS1YGDoLVIs1IGAhWDQa30746ZNpwJR9gFLFmSLqSdzglYKOWmytp1WcUcCOHDZOGAx9yGGElcXZcaSW8PxlnccvNeHlvJrxq/IXJoIVKLfer0VY0DpkEKogxdd+LoJkQDZwKNkk3YsMiQgeky+rWShIy00xm50xwziZt3FHaPgl4lv7eSEhozCgM7GRIoGeWu2n4X1ePoXPdTLiMYmCSzj/qxAKDwlM2uM21RSFG1hCqLQqKaY9oQsESTFsI/vLJq6ZSyPuX+Yv7QqZ4s8CRQqfoDJ0jH12hIrpDJVRGFD2iZ/SK3pwn58V5dz7mo2vOYucE/ZHz+QMdDpuE</latexit>
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• Upper limits for H/Z at FCC-ee and CepC are above the SM level 

• Improve limits on Higgs FC couplings 

• Results depend on taggers performances and systematics 

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

Take home messages
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Distribute events into tag bins

Probabilistic model
ATLAS: 2201.11428 
CMS: 2004.12181 

Faroughy, Kamenik, Szewc, Zupan: 2209.01222

<latexit sha1_base64="UjUgTvw6MIS9Pj0uwznLygfhz0c=">AAACIXicbVDLSsNAFJ3UV62vqEs3g63QQilJEO1GKLpxWcE+oClhMp22QyeTMDMRSuivuPFX3LhQpDvxZ5ymWWjrgbkczrmXO/f4EaNSWdaXkdvY3Nreye8W9vYPDo/M45O2DGOBSQuHLBRdH0nCKCctRRUj3UgQFPiMdPzJ3cLvPBEhacgf1TQi/QCNOB1SjJSWPLNeKnPPr0LuyQq8gW4Cy1bVqlR1tXW1U+5kipMqdgW6s5JnFq2alQKuEzsjRZCh6ZlzdxDiOCBcYYak7NlWpPoJEopiRmYFN5YkQniCRqSnKUcBkf0kvXAGL7QygMNQ6McVTNXfEwkKpJwGvu4MkBrLVW8h/uf1YjWs9xPKo1gRjpeLhjGDKoSLuOCACoIVm2qCsKD6rxCPkUBY6VALOgR79eR10nZq9lXt8sEpNm6zOPLgDJyDMrDBNWiAe9AELYDBM3gF7+DDeDHejE9jvmzNGdnMKfgD4/sH8GKatQ==</latexit>

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

<latexit sha1_base64="LxW4eTNmqjMeQMmUvZ2u3LpjABs="></latexit>

N̄(nb,ns) =
P

f p(nb, ns|f, ⌫)N̄f (⌫)

<latexit sha1_base64="HaMkkfndeq6yCYV2jsTwRwaMcTY=">AAACF3icbVDLSsNAFJ3UV62vqEs3g61QNzUpom6EWjeuSgX7wCaEyXTSDp08mJkIJeQv3Pgrblwo4lZ3/o3TNgttPTBwOOde7pzjRowKaRjfWm5peWV1Lb9e2Njc2t7Rd/faIow5Ji0cspB3XSQIowFpSSoZ6UacIN9lpOOOrid+54FwQcPgTo4jYvtoEFCPYiSV5OiVkuUiDhuOBy9hYmHEYD0t358MLRlC77jhJIqnM+MqLTl60agYU8BFYmakCDI0Hf3L6oc49kkgMUNC9EwjknaCuKSYkbRgxYJECI/QgPQUDZBPhJ1Mc6XwSCl96IVcvUDCqfp7I0G+EGPfVZM+kkMx703E/7xeLL0LO6FBFEsS4NkhL2ZQZZ6UBPuUEyzZWBGEOVV/hXiIOMJSVVlQJZjzkRdJu1oxzyqnt9VirZ7VkQcH4BCUgQnOQQ3cgCZoAQwewTN4BW/ak/aivWsfs9Gclu3sgz/QPn8AIPqdbw==</latexit>

N̄f = B(Z/h ! f)NZ/hA
Expected number of events per channel

Expected number of events per tag bin



Probabilistic model

Flavor conserving decays

<latexit sha1_base64="LQbWRnfIWjC21KkW3HjsEd66pvU="></latexit>

⌫ = {B(h ! f), B(Z ! f 0), ✏↵� , NZ/h,A}

Efficiencies are implicit function of the nuisance parameters

<latexit sha1_base64="a91AHN4hzaDe9TkmYYdFcoIjFXo="></latexit>

p(nb;1|j1) = Binom(nb;1, 1, ✏b1)

<latexit sha1_base64="ekkbcARChPn49sDcVIpsyY9yx8g="></latexit>

p(ns;1|j1, nb;1) = Binom
⇣
ns;1, 1� nb;1,

✏s1
1�✏b1

⌘

<latexit sha1_base64="esvJV6G9QR2KEMsGQWQElWJcwck="></latexit>

p(nb, ns|f, ⌫) =
min(nb,1)X

nb;1=0

min(ns,1�nb;1)X

ns;1=0

p(nb;1|j1)p(ns;1|j1, nb;1)p(nb;2|j2)p(ns;2|j2, nb;2)

<latexit sha1_base64="0Z2j0WLCNAJwTWcb5H2t7+7YG2E="></latexit>

p(nb, ns|f, ⌫) = Binom(nb, 2, ✏
b
1)Binom

✓
ns, 2� nb,

✏s1
1� ✏b1

◆



Likelihood 

Profile likelihood ratio

<latexit sha1_base64="9hCMZKih4OLKqIURJpwUtPBckf4="></latexit>

L(µ, ⌫) = P(N(nb,ns)|N̄(nb,ns)(µ, ⌫))p(⌫)

<latexit sha1_base64="aMH+Wyo9P3G5gWQkI+x2mesfwbc="></latexit>

P(k|�) = �ke��

k!

<latexit sha1_base64="vArivp5cQ68ZMtt/tO6uaiR8WVA=">AAACjnicbVHLTtwwFHXS0sL0QYAlXVgdVWIQGiWoomwQCDYsugCpA0iT0chxbmYsbCf1A3UUZcs/8g/d9A9wHkIM9Eq2js65Lx8nBWfahOGD5795u/Lu/epa78PHT5/Xg43NK51bRWFEc56rm4Ro4EzCyDDD4aZQQETC4Tq5Pav16ztQmuXyl1kUMBFkJlnGKDGOmgb3cQIzJkv4bRtmt+phFzF3LVKyEws7OGqZTBFaxoKYOS W8/FnV2l48J6ZsL2mrhhsMquW0RhW22nvKG1S9GGT6bOg06IfDsAn8GkQd6KMuLqbBvzjNqRUgDeVE63EUFmZSEmUY5eD6Ww0FobdkBmMHJRGgJ2XjV4W/OSbFWa7ckQY37POKkgitFyJxmfVD9EutJv+nja3JDiclk4U1IGk7KLMcmxzX5uOUKaCGLxwgVDG3K6Zz4ow17ouWOqV3rNDd1n/atZ1H0UtHXoOr/WF0MPx+ud8/Oe3cWkXb6CvaQRH6gU7QObpAI0TRX2/T2/a++IF/4B/5x22q73U1W2gp/PNHpjTI9A==</latexit>

�(µ) =
L(µ, ˆ̂⌫(µ))
L(µ̂, ⌫̂)

<latexit sha1_base64="ooWbx6rbfWmWOTIxqB6Dv3APKK4=">AAACUHicbVBNSxxBEK3ZGDVj1DUec2lcBBNwmVnE5CKIuXjwoOCqsLMsPT21a7M9PWN3jbgM85f8MeIlB/MfcvOW9H4Ifj1o+vFeVXX1i3MlLQXBb6/2Ye7j/MLiJ3/p8/LKan3ty5nNCiOwLTKVmYuYW1RSY5skKbzIDfI0VngeD3+N/fNrNFZm+pRGOXZTPtCyLwUnJ/Xqh1GMA6lLvComyvfKZw7UK6O0qPbYdisivKGSHW lWRcoNTviWs775EerkWVuv3giawQTsLQlnpAEzHPfqf6MkE0WKmoTi1nbCIKduyQ1JobDyo8JizsWQD7DjqOYp2m45+XHFNp2SsH5m3NHEJurzjpKn1o7S2FWmnC7ta28svud1Cur/7JZS5wWhFtOH+oVilLFxfCyRBgWpkSNcGOl2ZeKSGy7IhfxiUnItczvb+ma6tssofJ3IW3LWaoa7zZ2TVmP/YJbWInyFDdiCEH7APhzCMbRBwC3cwwP88e68R+9fzZuWPt2wDi9Q8/8D+Pe08A==</latexit>

tµ = �2 Ln �(µ)

Poisson dist.

<latexit sha1_base64="hk04ukBXpM/DD0szYiBQI1UOojc="></latexit>

p(⌫) =
Y

i

N (⌫i,0; ⌫i,�i)

Constrained to nominal values 
by other measurements

<latexit sha1_base64="b42//05m/fDOyDyg9KovcZXw1mE="></latexit>

ˆ̂⌫(µ), µ̂, ⌫̂ are maximum likelihood estimates (MLE)

Test statistics

Cowan, Cranmer, Gross, Vitells: 1007.1727

Confidence interval
<latexit sha1_base64="roEXT8QwexNjIZEhuFdZXny0IiY="></latexit>

µtrue = 1, solve for tµ = 1 (68%)

Upper limits
<latexit sha1_base64="F4QJ1GSrWN84NepPPgJPZcP3jYc="></latexit>

µtrue = 0, solve for tµ = (��1(1� 0.05))2 (95%)



Hbs at CepC

From Liang et al.: 2310.03440



Background
<latexit sha1_base64="ieBJ2DxEUBDljV3h8l3KFbPmNg8=">AAAB/XicbVDJSgNBEO2JW4zbuNy8NCaCIIaZIOox6MVjBLNAZhJ6OpWkSc+S7h4hDsFf8eJBEa/+hzf/xk4yB018UPB4r4qqel7EmVSW9W1klpZXVtey67mNza3tHXN3rybDWFCo0pCHouERCZwFUFVMcWhEAojvcah7g5uJX38AIVkY3KtRBK5PegHrMkqUltrmQQFap9A6c1SIHY8IPMTDQtvMW0VrCrxI7JTkUYpK2/xyOiGNfQgU5UTKpm1Fyk2IUIxyGOecWEJE6ID0oKlpQHyQbjK9foyPtdLB3VDoChSeqr8nEuJLOfI93ekT1Zfz3kT8z2vGqnvlJiyIYgUBnS3qxhzrVydR4A4TQBUfaUKoYPpWTPtEEKp0YDkdgj3/8iKplYr2RfH8rpQvX6dxZNEhOkInyEaXqIxuUQVVEUWP6Bm9ojfjyXgx3o2PWWvGSGf20R8Ynz8SPJOy</latexit>

e+e� ! q̄q

<latexit sha1_base64="y7N0Q3zG2E/h8i6Gv66TZCE1uiQ=">AAAB/3icbVDLSsNAFL3xWesrKrhxM9gKdVOSIuqy6MZlBfuAJpTJdNIOnTycmQglduGvuHGhiFt/w51/46TNQlsPzHA4517uvceLOZPKsr6NpeWV1bX1wkZxc2t7Z9fc22/JKBGENknEI9HxsKSchbSpmOK0EwuKA4/Ttje6zvz2AxWSReGdGsfUDfAgZD4jWGmpZx6WHRWhiuNhge7R4BRVsr/cM0tW1ZoCLRI7JyXI0eiZX04/IklAQ0U4lrJrW7FyUywUI5xOik4iaYzJCA9oV9MQB1S66XT/CTrRSh/5kdAvVGiq/u5IcSDlOPB0ZYDVUM57mfif102Uf+mmLIwTRUMyG+QnHOmTszBQnwlKFB9rgolgeldEhlhgonRkRR2CPX/yImnVqvZ59ey2Vqpf5XEU4AiOoQI2XEAdbqABTSDwCM/wCm/Gk/FivBsfs9IlI+85gD8wPn8AH4+TmA==</latexit>

! (q̄g)(qg)
<latexit sha1_base64="ie3EkmrU7ZYH5anOSRYDKFFDq+c=">AAAB/XicbVDJTgJBEK3BDXEbl5uXjmCCFzJDjHokevGIiSwJMyE9TQ809Cx095ggIf6KFw8a49X/8Obf2MAcFHxJJS/vVaWqnhdzJpVlfRuZldW19Y3sZm5re2d3z9w/qMsoEYTWSMQj0fSwpJyFtKaY4rQZC4oDj9OGN7iZ+o0HKiSLwns1iqkb4G7IfEaw0lLbPCo4KkJFx8MCDVEf9c/QsNA281bJmgEtEzsleUhRbZtfTiciSUBDRTiWsmVbsXLHWChGOJ3knETSGJMB7tKWpiEOqHTHs+sn6FQrHeRHQleo0Ez9PTHGgZSjwNOdAVY9uehNxf+8VqL8K3fMwjhRNCTzRX7CkX54GgXqMEGJ4iNNMBFM34pIDwtMlA4sp0OwF19eJvVyyb4ond+V85XrNI4sHMMJFMGGS6jALVShBgQe4Rle4c14Ml6Md+Nj3pox0plD+APj8wdYnJM5</latexit>

! (q̄jj)q

<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="qfnI/mGaspt4XtmAads2oagIe0U=">AAAB9XicbVDLSgNBEOz1GeMr6tHLYCJ4CrtB1IOHoAc9RjAPSNYwO+lNhsw+mJlVwpL/8OJBEa/+izf/xkmyB00saCiquunu8mLBlbbtb2tpeWV1bT23kd/c2t7ZLeztN1SUSIZ1FolItjyqUPAQ65prga1YIg08gU1veD3xm48oFY/Cez2K0Q1oP+Q+Z1Qb6aHUQU3JJamUyA02uoWiXbanIIvEyUgRMtS6ha9OL2JJgKFmgirVduxYuymVmjOB43wnURhTNqR9bBsa0gCVm06vHpNjo/SIH0lToSZT9fdESgOlRoFnOgOqB2rem4j/ee1E+xduysM40Riy2SI/EURHZBIB6XGJTIuRIZRJbm4lbEAlZdoElTchOPMvL5JGpeyclU/vKsXqVRZHDg7hCE7AgXOowi3UoA4MJDzDK7xZT9aL9W59zFqXrGzmAP7A+vwBv6WQuw==</latexit>

⌘ < 2 GeV
<latexit sha1_base64="011q417Om8pMP12WuF/ERaWxEyw=">AAAB+XicbVBNS8NAEN34WetX1KOXxVbwFJIi6kmKevBYxX5AG8pmu2mXbjZhd1Ioof/EiwdFvPpPvPlv3LY5aOuDgcd7M8zMCxLBNbjut7Wyura+sVnYKm7v7O7t2weHDR2nirI6jUWsWgHRTHDJ6sBBsFaiGIkCwZrB8HbqN0dMaR7LJxgnzI9IX/KQUwJG6tp2uXPHBBD8iK+x63jlrl1yHXcGvEy8nJRQjlrX/ur0YppGTAIVROu25ybgZ0QBp4JNip1Us4TQIemztqGSREz72ezyCT41Sg+HsTIlAc/U3xMZibQeR4HpjAgM9KI3Ff/z2imEV37GZZICk3S+KEwFhhhPY8A9rhgFMTaEUMXNrZgOiCIUTFhFE4K3+PIyaVQc78I5f6iUqjd5HAV0jE7QGfLQJaqie1RDdUTRCD2jV/RmZdaL9W59zFtXrHzmCP2B9fkDG56RXw==</latexit>

�R > 0.1
<latexit sha1_base64="ZF2eBfkqfEz0M2KPwGAzGWHWwDM=">AAAB+HicbVDLSsNAFJ34rPXRqEs3g63gKiTF10qKLnRZoS9oQ5hMb9qhkwczE6GGfokbF4q49VPc+TdO2yy09cCFwzn3cu89fsKZVLb9baysrq1vbBa2its7u3slc/+gJeNUUGjSmMei4xMJnEXQVExx6CQCSOhzaPuj26nffgQhWRw11DgBNySDiAWMEqUlzyxVEq+Br7FtnVfwHbQ8s2xb9gx4mTg5KaMcdc/86vVjmoYQKcqJlF3HTpSbEaEY5TAp9lIJCaEjMoCuphEJQbrZ7PAJPtFKHwex0BUpPFN/T2QklHIc+rozJGooF72p+J/XTVVw5WYsSlIFEZ0vClKOVYynKeA+E0AVH2tCqGD6VkyHRBCqdFZFHYKz+PIyaVUt58I6e6iWazd5HAV0hI7RKXLQJaqhe1RHTURRip7RK3oznowX4934mLeuGPnMIfoD4/MHRPCQ5g==</latexit>

pT > 0.5 GeV

<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 )



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
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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="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
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