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Circular e+e-(And maybe muons)



Zupan: 1903.05062

Xing: 2210.11922

UTfit Coll.: 2212.03894

The flavor puzzle

Masses and mixings of quarks and leptons 
have a peculiar structure



Altmannshofer, Greljo: 2412.04549

Probe heavy mediators with rare processes: SM as Effective Theory 

<latexit sha1_base64="1eYy3aTM/gZrOhBcaabmlrQBAGw="></latexit>
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i
(which NP? Models of Flavor Review) 

Probes of more general BSM 
from flavor structure

BSM does not need to respect 
accidental features of the SM 

(e.g.: FCNCs at tree-level,  
baryon/lepton number changing)

Many channels cannot be probed 
yet at LHC and flavor-factories



Altmannshofer, Greljo: 2412.04549

Probe heavy mediators with rare processes: SM as Effective Theory 

<latexit sha1_base64="1eYy3aTM/gZrOhBcaabmlrQBAGw="></latexit>
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i

Minimal Flavor Violation (MFV): NP has the same flavor structure as the SM

UTfit Coll.: 0707.0636, 2212.03894

Heavy NP at ~10 TeV scale

Probe heavier scales = more precision

(which NP? Models of Flavor Review) 



<latexit sha1_base64="WxHdmhEMZPSHu0fVglGVk349mCI="></latexit>

Ni(⇥1010) B± B0/B̄0 B0
s/B̄

0
s B±

c ⇤b/⇤̄b c/c̄ ⌧±

Belle II 5.5 5.5 0.06 / / 13 9
FCC-ee 77 77 17 0.7 15 140 40

<latexit sha1_base64="Y4swHwNNQHSwyjQ0cYZ/DU2gv/k=">AAACAHicbVC7TsMwFHXKq5RXgIGBxaJFYqqSChXGChYmVCT6EE2IHNdprdpOZDtIVZSFX2FhACFWPoONv8F9DFA40pWOzrlX994TJowq7ThfVmFpeWV1rbhe2tjc2t6xd/faKk4lJi0cs1h2Q6QIo4K0NNWMdBNJEA8Z6YSjy4nfeSBS0Vjc6nFCfI4GgkYUI22kwD6oXAd3nqK87mnKiXKd+8yt5ZXALjtVZwr4l7hzUgZzNAP70+vHOOVEaMyQUj3XSbSfIakpZiQveakiCcIjNCA9QwUyy/xs+kAOj43Sh1EsTQkNp+rPiQxxpcY8NJ0c6aFa9Cbif14v1dG5n1GRpJoIPFsUpQzqGE7SgH0qCdZsbAjCkppbIR4iibA2mZVMCO7iy39Ju1Z169XTm1q5cTGPowgOwRE4AS44Aw1wBZqgBTDIwRN4Aa/Wo/VsvVnvs9aCNZ/ZB79gfXwD8vCVWg==</latexit>

NZ ⇠ 6⇥ 1012

<latexit sha1_base64="FbZDndUyaIKUF6iK5LGl1i3g7nI=">AAAB+HicbVBNS8NAEJ34WetHox69BFvBU0mKVI9FLz1JBfsBbQyb7bZdursJuxuhhv4SLx4U8epP8ea/cdvmoK0PBh7vzTAzL4wZVdp1v6219Y3Nre3cTn53b/+gYB8etVSUSEyaOGKR7IRIEUYFaWqqGenEkiAeMtIOxzczv/1IpKKRuNeTmPgcDQUdUIy0kQK7ULoN6j1Fuec+pNVpKbCLbtmdw1klXkaKkKER2F+9foQTToTGDCnV9dxY+ymSmmJGpvleokiM8BgNSddQgThRfjo/fOqcGaXvDCJpSmhnrv6eSBFXasJD08mRHqllbyb+53UTPbjyUyriRBOBF4sGCXN05MxScPpUEqzZxBCEJTW3OniEJMLaZJU3IXjLL6+SVqXsVcsXd5Vi7TqLIwcncArn4MEl1KAODWgChgSe4RXerCfrxXq3Phata1Y2cwx/YH3+ABskkhc=</latexit>

NH ⇠ 106

<latexit sha1_base64="da/NpMeCmpJTXhla7oH44JCs31k=">AAAB/3icbVDLSgMxFM3UV62vUcGNm2AruCozRWqXRTeupIJ9QGccMmnahiaZIckIZezCX3HjQhG3/oY7/8a0nYW2HrhwOOde7r0njBlV2nG+rdzK6tr6Rn6zsLW9s7tn7x+0VJRITJo4YpHshEgRRgVpaqoZ6cSSIB4y0g5HV1O//UCkopG40+OY+BwNBO1TjLSRAvuodBO0PUV51dOUE+U692ltUgrsolN2ZoDLxM1IEWRoBPaX14twwonQmCGluq4Taz9FUlPMyKTgJYrECI/QgHQNFcjs8tPZ/RN4apQe7EfSlNBwpv6eSBFXasxD08mRHqpFbyr+53UT3a/5KRVxoonA80X9hEEdwWkYsEclwZqNDUFYUnMrxEMkEdYmsoIJwV18eZm0KmW3Wj6/rRTrl1kceXAMTsAZcMEFqINr0ABNgMEjeAav4M16sl6sd+tj3pqzsplD8AfW5w+AkJUi</latexit>

NW ⇠ 6⇥ 108

<latexit sha1_base64="ldmgh4qfl2uXfJ+ymAu5I+yEHJY=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgZbwVVJilSXRTeupIJ9QBPDZDpth04ezNwIJWTjr7hxoYhbP8Odf+O0zUJbD1w4nHMv997jx4IrsKxvo7Cyura+UdwsbW3v7O6Z+wdtFSWSshaNRCS7PlFM8JC1gINg3VgyEviCdfzx9dTvPDKpeBTewyRmbkCGIR9wSkBLnnlUufVScHwiMWSO4oFtPaT1rOKZZatqzYCXiZ2TMsrR9Mwvpx/RJGAhUEGU6tlWDG5KJHAqWFZyEsViQsdkyHqahiRgyk1nD2T4VCt9PIikrhDwTP09kZJAqUng686AwEgtelPxP6+XwODSTXkYJ8BCOl80SASGCE/TwH0uGQUx0YRQyfWtmI6IJBR0ZiUdgr348jJp16p2vXp+Vys3rvI4iugYnaAzZKML1EA3qIlaiKIMPaNX9GY8GS/Gu/Exby0Y+cwh+gPj8wd4oZWw</latexit>

Ntt̄ ⇠ 106

More precision = circular collider
CEPC TDR: 2312.14363



<latexit sha1_base64="WxHdmhEMZPSHu0fVglGVk349mCI="></latexit>

Ni(⇥1010) B± B0/B̄0 B0
s/B̄

0
s B±

c ⇤b/⇤̄b c/c̄ ⌧±

Belle II 5.5 5.5 0.06 / / 13 9
FCC-ee 77 77 17 0.7 15 140 40

<latexit sha1_base64="Y4swHwNNQHSwyjQ0cYZ/DU2gv/k=">AAACAHicbVC7TsMwFHXKq5RXgIGBxaJFYqqSChXGChYmVCT6EE2IHNdprdpOZDtIVZSFX2FhACFWPoONv8F9DFA40pWOzrlX994TJowq7ThfVmFpeWV1rbhe2tjc2t6xd/faKk4lJi0cs1h2Q6QIo4K0NNWMdBNJEA8Z6YSjy4nfeSBS0Vjc6nFCfI4GgkYUI22kwD6oXAd3nqK87mnKiXKd+8yt5ZXALjtVZwr4l7hzUgZzNAP70+vHOOVEaMyQUj3XSbSfIakpZiQveakiCcIjNCA9QwUyy/xs+kAOj43Sh1EsTQkNp+rPiQxxpcY8NJ0c6aFa9Cbif14v1dG5n1GRpJoIPFsUpQzqGE7SgH0qCdZsbAjCkppbIR4iibA2mZVMCO7iy39Ju1Z169XTm1q5cTGPowgOwRE4AS44Aw1wBZqgBTDIwRN4Aa/Wo/VsvVnvs9aCNZ/ZB79gfXwD8vCVWg==</latexit>

NZ ⇠ 6⇥ 1012

<latexit sha1_base64="FbZDndUyaIKUF6iK5LGl1i3g7nI=">AAAB+HicbVBNS8NAEJ34WetHox69BFvBU0mKVI9FLz1JBfsBbQyb7bZdursJuxuhhv4SLx4U8epP8ea/cdvmoK0PBh7vzTAzL4wZVdp1v6219Y3Nre3cTn53b/+gYB8etVSUSEyaOGKR7IRIEUYFaWqqGenEkiAeMtIOxzczv/1IpKKRuNeTmPgcDQUdUIy0kQK7ULoN6j1Fuec+pNVpKbCLbtmdw1klXkaKkKER2F+9foQTToTGDCnV9dxY+ymSmmJGpvleokiM8BgNSddQgThRfjo/fOqcGaXvDCJpSmhnrv6eSBFXasJD08mRHqllbyb+53UTPbjyUyriRBOBF4sGCXN05MxScPpUEqzZxBCEJTW3OniEJMLaZJU3IXjLL6+SVqXsVcsXd5Vi7TqLIwcncArn4MEl1KAODWgChgSe4RXerCfrxXq3Phata1Y2cwx/YH3+ABskkhc=</latexit>

NH ⇠ 106

<latexit sha1_base64="da/NpMeCmpJTXhla7oH44JCs31k=">AAAB/3icbVDLSgMxFM3UV62vUcGNm2AruCozRWqXRTeupIJ9QGccMmnahiaZIckIZezCX3HjQhG3/oY7/8a0nYW2HrhwOOde7r0njBlV2nG+rdzK6tr6Rn6zsLW9s7tn7x+0VJRITJo4YpHshEgRRgVpaqoZ6cSSIB4y0g5HV1O//UCkopG40+OY+BwNBO1TjLSRAvuodBO0PUV51dOUE+U692ltUgrsolN2ZoDLxM1IEWRoBPaX14twwonQmCGluq4Taz9FUlPMyKTgJYrECI/QgHQNFcjs8tPZ/RN4apQe7EfSlNBwpv6eSBFXasxD08mRHqpFbyr+53UT3a/5KRVxoonA80X9hEEdwWkYsEclwZqNDUFYUnMrxEMkEdYmsoIJwV18eZm0KmW3Wj6/rRTrl1kceXAMTsAZcMEFqINr0ABNgMEjeAav4M16sl6sd+tj3pqzsplD8AfW5w+AkJUi</latexit>

NW ⇠ 6⇥ 108

<latexit sha1_base64="ldmgh4qfl2uXfJ+ymAu5I+yEHJY=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgZbwVVJilSXRTeupIJ9QBPDZDpth04ezNwIJWTjr7hxoYhbP8Odf+O0zUJbD1w4nHMv997jx4IrsKxvo7Cyura+UdwsbW3v7O6Z+wdtFSWSshaNRCS7PlFM8JC1gINg3VgyEviCdfzx9dTvPDKpeBTewyRmbkCGIR9wSkBLnnlUufVScHwiMWSO4oFtPaT1rOKZZatqzYCXiZ2TMsrR9Mwvpx/RJGAhUEGU6tlWDG5KJHAqWFZyEsViQsdkyHqahiRgyk1nD2T4VCt9PIikrhDwTP09kZJAqUng686AwEgtelPxP6+XwODSTXkYJ8BCOl80SASGCE/TwH0uGQUx0YRQyfWtmI6IJBR0ZiUdgr348jJp16p2vXp+Vys3rvI4iugYnaAzZKML1EA3qIlaiKIMPaNX9GY8GS/Gu/Exby0Y+cwh+gPj8wd4oZWw</latexit>

Ntt̄ ⇠ 106

…but large luminosity

c and b momenta distributions well understood, known exactly for leptons

More precision = circular collider

Monteil, Wilkinson: 2106.01259

CEPC TDR: 2312.14363



At Z-pole

SearchesSome

<latexit sha1_base64="CKSouNUcZCTGf2L1qUd2VTno82E="></latexit>

• Higgs FCNCs

• Direct CKM measurment

Off Z-pole

More done in

CEPC Flavor White Paper: 2412.19743 

ECFA Report (to appear soon) 

INFN Input (to appear soon)  

Many workshops

(and way more to be done)

<latexit sha1_base64="ukaz0MJ73I8Q7xF5dwBiK+URLpg="></latexit>

• b ! s⌧⌧

• b ! s⌫⌫

• b ! q`⌫

• ⌧ physics

in the backup slides

in the backup slides

~ valid also for linear colliders 

<latexit sha1_base64="RVp1wt+vlJ6j8ipnW9TloDJhrFc=">AAACCXicbVC7TgMxEPTxJrwClDQWCRJVdIcQUCJoKINEEqRcFPmcDbHw2Ye9B0SntDT8Cg0FCNHyB3T8Dc4lBQRGWmk0s2vvTpRIYdH3v7yp6ZnZufmFxcLS8srqWnF9o251ajjUuJbaXEbMghQKaihQwmVigMWRhEZ0fTr0G7dgrNDqAvsJtGJ2pURXcIZOahdpmL8R6fvsricQBlk5uglRhyBlqNLyoF0s+RU/B/1LgjEpkTGq7eJn2NE8jUEhl8zaZuAn2MqYQcElDAphaiFh/JpdQdNRxWKwrSzfYkB3nNKhXW1cKaS5+nMiY7G1/ThynTHDnp30huJ/XjPF7lErEypJERQffdRNJUVNh7HQjjDAUfYdYdwItyvlPWYYRxdewYUQTJ78l9T3KsFBZf98r3R8Mo5jgWyRbbJLAnJIjskZqZIa4eSBPJEX8uo9es/em/c+ap3yxjOb5Be8j2+1upr5</latexit>

bq ! `⌫



Kamenik, Monteil, Semkiv, Vale Silva: 1705.11106

BaBar: 1605.09637
<latexit sha1_base64="R5WFQMk/7X+BUaEesrqiORqTAP0="></latexit>

Bexp(B ! K⇤⌧⌧) . 3⇥ 10�3

BSM(B ! K⇤⌧⌧) ⇠ 10�7

Better reconstruction

FCC-ee > LHC

More statistics

FCC-ee > BelleII

Ample space for NP!

<latexit sha1_base64="F4vjTiXsDVI22AMlJ0ot1a6gNJo=">AAAB+XicbVBNS8NAEN3Ur1q/oh69LLaCp5IUUY9FLx4r2A9oQtlsN+3SzSbsTgol9J948aCIV/+JN/+NmzYHbX0w8Hhvhpl5QSK4Bsf5tkobm1vbO+Xdyt7+weGRfXzS0XGqKGvTWMSqFxDNBJesDRwE6yWKkSgQrBtM7nO/O2VK81g+wSxhfkRGkoecEjDSwLZrgQcx1h6QNK/awK46dWcBvE7cglRRgdbA/vKGMU0jJoEKonXfdRLwM6KAU8HmFS/VLCF0Qkasb6gkEdN+trh8ji+MMsRhrExJwAv190RGIq1nUWA6IwJjverl4n9eP4Xw1s+4TFJgki4XhanA5tc8BjzkilEQM0MIVdzciumYKELBhFUxIbirL6+TTqPuXtevHhvV5l0RRxmdoXN0iVx0g5roAbVQG1E0Rc/oFb1ZmfVivVsfy9aSVcycoj+wPn8AwrCTGg==</latexit>

b ! s⌧⌧



Talk by T. Miralles at 7th FCC week 
https://indico.cern.ch/event/1307378

Vertex resolution is crucial!

<latexit sha1_base64="F4vjTiXsDVI22AMlJ0ot1a6gNJo=">AAAB+XicbVBNS8NAEN3Ur1q/oh69LLaCp5IUUY9FLx4r2A9oQtlsN+3SzSbsTgol9J948aCIV/+JN/+NmzYHbX0w8Hhvhpl5QSK4Bsf5tkobm1vbO+Xdyt7+weGRfXzS0XGqKGvTWMSqFxDNBJesDRwE6yWKkSgQrBtM7nO/O2VK81g+wSxhfkRGkoecEjDSwLZrgQcx1h6QNK/awK46dWcBvE7cglRRgdbA/vKGMU0jJoEKonXfdRLwM6KAU8HmFS/VLCF0Qkasb6gkEdN+trh8ji+MMsRhrExJwAv190RGIq1nUWA6IwJjverl4n9eP4Xw1s+4TFJgki4XhanA5tc8BjzkilEQM0MIVdzciumYKELBhFUxIbirL6+TTqPuXtevHhvV5l0RRxmdoXN0iVx0g5roAbVQG1E0Rc/oFb1ZmfVivVsfy9aSVcycoj+wPn8AwrCTGg==</latexit>

b ! s⌧⌧



Li, Liu: 2012.00665

<latexit sha1_base64="F4vjTiXsDVI22AMlJ0ot1a6gNJo=">AAAB+XicbVBNS8NAEN3Ur1q/oh69LLaCp5IUUY9FLx4r2A9oQtlsN+3SzSbsTgol9J948aCIV/+JN/+NmzYHbX0w8Hhvhpl5QSK4Bsf5tkobm1vbO+Xdyt7+weGRfXzS0XGqKGvTWMSqFxDNBJesDRwE6yWKkSgQrBtM7nO/O2VK81g+wSxhfkRGkoecEjDSwLZrgQcx1h6QNK/awK46dWcBvE7cglRRgdbA/vKGMU0jJoEKonXfdRLwM6KAU8HmFS/VLCF0Qkasb6gkEdN+trh8ji+MMsRhrExJwAv190RGIq1nUWA6IwJjverl4n9eP4Xw1s+4TFJgki4XhanA5tc8BjzkilEQM0MIVdzciumYKELBhFUxIbirL6+TTqPuXtevHhvV5l0RRxmdoXN0iVx0g5roAbVQG1E0Rc/oFb1ZmfVivVsfy9aSVcycoj+wPn8AwrCTGg==</latexit>

b ! s⌧⌧

Extend to other modes also possible



Better reconstruction

FCC-ee > LHC
B2 can reach O(10%)  
with full luminosity 

FCC-ee ~> BelleII

Amhis, Kenzie, Reboud, Wiederhold: 2309.11353

<latexit sha1_base64="43Qwqh7UztguYk9lELtun25XaHU="></latexit>

dBSM
dq2 / |�t|2|CSM

L |2

<latexit sha1_base64="wKnsl/am4fUlV6NduAFCIU0MwDw=">AAACBXicbVDLSgMxFM3UV62vUZe6CLaCuCgzRdSNUHTjsoJ9QFuHTCbThmYyQ3JHKEM3bvwVNy4Uces/uPNvTB8LrR5IOJxzLsk9fiK4Bsf5snILi0vLK/nVwtr6xuaWvb3T0HGqKKvTWMSq5RPNBJesDhwEayWKkcgXrOkPrsZ+854pzWN5C8OEdSPSkzzklICRPHu/1BEmHRAP8AVueBn4o/GtR3fHJc8uOmVnAvyXuDNSRDPUPPuzE8Q0jZgEKojWbddJoJsRBZwKNip0Us0SQgekx9qGShIx3c0mW4zwoVECHMbKHAl4ov6cyEik9TDyTTIi0Nfz3lj8z2unEJ53My6TFJik04fCVGCI8bgSHHDFKIihIYQqbv6KaZ8oQsEUVzAluPMr/yWNStk9LZ/cVIrVy1kdebSHDtARctEZqqJrVEN1RNEDekIv6NV6tJ6tN+t9Gs1Zs5ld9AvWxzcumZe+</latexit>

�t = VtbV ⇤
ts

<latexit sha1_base64="tJMawua/fRcvuLWwwjTzobxX4j4=">AAAB9XicbVDLSgMxFL3xWeur6tJNsBVclZki6rLoxmUF+4DOWDJppg3NZIYko5Sh/+HGhSJu/Rd3/o1pOwttPSRwOOde7r0nSATXxnG+0crq2vrGZmGruL2zu7dfOjhs6ThVlDVpLGLVCYhmgkvWNNwI1kkUI1EgWDsY3Uz99iNTmsfy3owT5kdkIHnIKTFWeqgEnomx9mRqX6VXKjtVZwa8TNyclCFHo1f68voxTSMmDRVE667rJMbPiDKcCjYpeqlmCaEjMmBdSyWJmPaz2dYTfGqVPg5jZb80eKb+7shIpPU4CmxlRMxQL3pT8T+vm5rwys+4TFLDJJ0PClOB7aXTCHCfK0aNGFtCqOJ2V0yHRBFqbFBFG4K7ePIyadWq7kX1/K5Wrl/ncRTgGE7gDFy4hDrcQgOaQEHBM7zCG3pCL+gdfcxLV1DecwR/gD5/AL3Bkgc=</latexit>

b ! s⌫⌫

<latexit sha1_base64="iCecnLp8Yw30Ukqrg4WuYSXy3Ok="></latexit>

dB
dq2 / |�t|2|CL ± CR|2



O(1%) precision at SM level!

<latexit sha1_base64="tJMawua/fRcvuLWwwjTzobxX4j4=">AAAB9XicbVDLSgMxFL3xWeur6tJNsBVclZki6rLoxmUF+4DOWDJppg3NZIYko5Sh/+HGhSJu/Rd3/o1pOwttPSRwOOde7r0nSATXxnG+0crq2vrGZmGruL2zu7dfOjhs6ThVlDVpLGLVCYhmgkvWNNwI1kkUI1EgWDsY3Uz99iNTmsfy3owT5kdkIHnIKTFWeqgEnomx9mRqX6VXKjtVZwa8TNyclCFHo1f68voxTSMmDRVE667rJMbPiDKcCjYpeqlmCaEjMmBdSyWJmPaz2dYTfGqVPg5jZb80eKb+7shIpPU4CmxlRMxQL3pT8T+vm5rwys+4TFLDJJ0PClOB7aXTCHCfK0aNGFtCqOJ2V0yHRBFqbFBFG4K7ePIyadWq7kX1/K5Wrl/ncRTgGE7gDFy4hDrcQgOaQEHBM7zCG3pCL+gdfcxLV1DecwR/gD5/AL3Bkgc=</latexit>

b ! s⌫⌫ Amhis, Kenzie, Reboud, Wiederhold: 2309.11353

Extrapolate to neutral modes (with O(10%) precision)



Extracted by assuming CKM unitarity

Amhis, Kenzie, Reboud, Wiederhold: 2309.11353

<latexit sha1_base64="tJMawua/fRcvuLWwwjTzobxX4j4=">AAAB9XicbVDLSgMxFL3xWeur6tJNsBVclZki6rLoxmUF+4DOWDJppg3NZIYko5Sh/+HGhSJu/Rd3/o1pOwttPSRwOOde7r0nSATXxnG+0crq2vrGZmGruL2zu7dfOjhs6ThVlDVpLGLVCYhmgkvWNNwI1kkUI1EgWDsY3Uz99iNTmsfy3owT5kdkIHnIKTFWeqgEnomx9mRqX6VXKjtVZwa8TNyclCFHo1f68voxTSMmDRVE667rJMbPiDKcCjYpeqlmCaEjMmBdSyWJmPaz2dYTfGqVPg5jZb80eKb+7shIpPU4CmxlRMxQL3pT8T+vm5rwys+4TFLDJJ0PClOB7aXTCHCfK0aNGFtCqOJ2V0yHRBFqbFBFG4K7ePIyadWq7kX1/K5Wrl/ncRTgGE7gDFy4hDrcQgOaQEHBM7zCG3pCL+gdfcxLV1DecwR/gD5/AL3Bkgc=</latexit>

b ! s⌫⌫

Belle II: 2311.14647

Measure SM level and constraint NP



Li, Liu: 2012.00665

Direct measurement with jet tagger/PID

1

<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)

Meson mixings

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

event/1176398/)

<latexit sha1_base64="+7P9Pi6mKtLZigHAyLcfxhalJ0A=">AAAB+XicbVBNT8JAEN3iF+JX1aOXRjDxRFpi1CPRC0dM5COhlWyXATbsbsvuloQ0/BMvHjTGq//Em//GBXpQ8CWTvLw3k5l5Ycyo0q77beU2Nre2d/K7hb39g8Mj+/ikqaJEEmiQiEWyHWIFjApoaKoZtGMJmIcMWuHofu63JiAVjcSjnsYQcDwQtE8J1kbq2nap5uvIGY+f/FhSDqWuXXTL7gLOOvEyUkQZ6l37y+9FJOEgNGFYqY7nxjpIsdSUMJgV/ERBjMkID6BjqMAcVJAuLp85F0bpOf1ImhLaWai/J1LMlZry0HRyrIdq1ZuL/3mdRPdvg5SKONEgyHJRP2GO+XUeg9OjEohmU0MwkdTc6pAhlphoE1bBhOCtvrxOmpWyd12+eqgUq3dZHHl0hs7RJfLQDaqiGqqjBiJogp7RK3qzUuvFerc+lq05K5s5RX9gff4AkMiS+g==</latexit>

H ! qq
0

~ 0.1 - 1% systematics expected on 
tagger parameters 

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


Li, Liu: 2012.00665

Improve bounds on all channels

1

<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)

Meson mixings

Kamenik, Korajac, Szewc, MT, Zupan: 
2306.17520

0 10−3 10−2

yuc

−10−4

−10−3

−10−2

0

10−4

10−3

10−2

y c
u

Bh→cu = 2.5× 10−3

Bh→cu = 2.9× 10−3

Bh→cu = 16%

D − D̄mixing

<latexit sha1_base64="e+xYQTD4G/P6dz7FkyR2Mg4Mpyo=">AAACFnicbVDLSsNAFJ3UV62vqEs3g61QFy1Jkeqy1I3LCvYBTSyT6aQdOpOEmYlQQr7Cjb/ixoUibsWdf+O0zUJbDwwczrmXO+d4EaNSWda3kVtb39jcym8Xdnb39g/Mw6OODGOBSRuHLBQ9D0nCaEDaiipGepEgiHuMdL3J9czvPhAhaRjcqWlEXI5GAfUpRkpLA7NSShyMGGym5bGjQojjc+gwIqWkHNardUdRTqRt3SeVi7Q0MItW1ZoDrhI7I0WQoTUwv5xhiGNOAoUZkrJvW5FyEyQUxYykBSeWJEJ4gkakr2mA9DE3mcdK4ZlWhtAPhX6BgnP190aCuJRT7ulJjtRYLnsz8T+vHyv/yk1oEMWKBHhxyI8Z1PlnHcEhFQQrNtUEYUH1XyEeI4Gw0k0WdAn2cuRV0qlV7Xq1dlsrNppZHXlwAk5BGdjgEjTADWiBNsDgETyDV/BmPBkvxrvxsRjNGdnOMfgD4/MH9MudXA==</latexit>

B(h ! cu) . 6.6⇥ 10�4

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

<latexit sha1_base64="+7P9Pi6mKtLZigHAyLcfxhalJ0A=">AAAB+XicbVBNT8JAEN3iF+JX1aOXRjDxRFpi1CPRC0dM5COhlWyXATbsbsvuloQ0/BMvHjTGq//Em//GBXpQ8CWTvLw3k5l5Ycyo0q77beU2Nre2d/K7hb39g8Mj+/ikqaJEEmiQiEWyHWIFjApoaKoZtGMJmIcMWuHofu63JiAVjcSjnsYQcDwQtE8J1kbq2nap5uvIGY+f/FhSDqWuXXTL7gLOOvEyUkQZ6l37y+9FJOEgNGFYqY7nxjpIsdSUMJgV/ERBjMkID6BjqMAcVJAuLp85F0bpOf1ImhLaWai/J1LMlZry0HRyrIdq1ZuL/3mdRPdvg5SKONEgyHJRP2GO+XUeg9OjEohmU0MwkdTc6pAhlphoE1bBhOCtvrxOmpWyd12+eqgUq3dZHHl0hs7RJfLQDaqiGqqjBiJogp7RK3qzUuvFerc+lq05K5s5RX9gff4AkMiS+g==</latexit>

H ! qq
0



1

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

event/1176398/)

<latexit sha1_base64="0IQ5GE42VQ6crR9K7f15y+mZQSA=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LLaCp5IUUY/FXgQRKpi20Iay2W7apZtN2N0IJfQ3ePGgiFd/kDf/jZs2B219MPB4b4aZeX7MmdK2/W0V1tY3NreK26Wd3b39g/LhUVtFiSTUJRGPZNfHinImqKuZ5rQbS4pDn9OOP2lmfueJSsUi8ainMfVCPBIsYARrI7nV5t19dVCu2DV7DrRKnJxUIEdrUP7qDyOShFRowrFSPceOtZdiqRnhdFbqJ4rGmEzwiPYMFTikykvnx87QmVGGKIikKaHRXP09keJQqWnom84Q67Fa9jLxP6+X6ODaS5mIE00FWSwKEo50hLLP0ZBJSjSfGoKJZOZWRMZYYqJNPiUTgrP88ipp12vOZe3ioV5p3ORxFOEETuEcHLiCBtxCC1wgwOAZXuHNEtaL9W59LFoLVj5zDH9gff4AgamN1g==</latexit>

CKM

<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%)

Direct measurement with jet tagger/PID

~ 0.1 - 1% systematics expected on 
tagger parameters 

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


1

0.039 0.040 0.041 0.042 0.043
0.965

0.970

0.975

0.980

0.985

|Vcb|

|V
cs
| δϵ=0.1%

δϵ=0

δϵ=1%

PDG

Marzocca, Szewc, MT: 2405.08880

Direct measurement with jet tagger/PID

~ 0.1 - 1% systematics expected on 
tagger parameters 

Liang, Li, Zhu, Shen, Ruan: 2406.01675

“Lattice-free” determination, can resolve 
inclusive vs exclusive tension



1

Muon Smasher’s Guide: 2103.14043

…but has advantages of both lepton and hadron colliders

Technically challenging… 
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<latexit sha1_base64="Q2qQzbhYHrzbrvGIaMrTX/8Eg74=">AAAB7nicbVBNSwMxEJ2tX7V+VT16CbaCF8tuKeqx6MVjBfsB7VqyabYNTbJLkhXK0h/hxYMiXv093vw3pu0etPXBwOO9GWbmBTFn2rjut5NbW9/Y3MpvF3Z29/YPiodHLR0litAmiXikOgHWlDNJm4YZTjuxolgEnLaD8e3Mbz9RpVkkH8wkpr7AQ8lCRrCxUrvcE8njRblfLLkVdw60SryMlCBDo1/86g0ikggqDeFY667nxsZPsTKMcDot9BJNY0zGeEi7lkosqPbT+blTdGaVAQojZUsaNFd/T6RYaD0Rge0U2Iz0sjcT//O6iQmv/ZTJODFUksWiMOHIRGj2OxowRYnhE0swUczeisgIK0yMTahgQ/CWX14lrWrFu6zU7qul+k0WRx5O4BTOwYMrqMMdNKAJBMbwDK/w5sTOi/PufCxac042cwx/4Hz+ADi9jtg=</latexit>

µ�

Ake’, Bouzas, Larios: 2103.14043

Top FC couplings from 
single top production

<latexit sha1_base64="HC83sF5eNL3rMqt5eugRVfmhk+Y=">AAACH3icbVBNSwMxEM36WetX1aOXYCvUS9mtUj2KHvSoYLXQLWU2zdZgslmSWaEU/4kX/4oXD4qIt/4b01pQWx8kvLw3w2RelEph0fcH3szs3PzCYm4pv7yyurZe2Ni8tjozjNeZlto0IrBcioTXUaDkjdRwUJHkN9Hd6dC/uefGCp1cYS/lLQXdRMSCATqpXaiVQoQsRL0fqqxEY6MVLZXDCMxIPwOlwDl7ZXf9vErtQtGv+CPQaRKMSZGMcdEufIYdzTLFE2QSrG0GfoqtPhgUTPKHfJhZngK7gy5vOpqA4rbVH+33QHed0qGxNu4kSEfq744+KGt7KnKVCvDWTnpD8T+vmWF81OqLJM2QJ+x7UJxJipoOw6IdYThD2XMEmBHur5TdggGGLtK8CyGYXHmaXFcrQa1ycFktHp+M48iRbbJDyiQgh+SYnJMLUieMPJJn8krevCfvxXv3Pr5LZ7xxzxb5A2/wBf+zobk=</latexit>

⌧ ! 3µ from (⌧̄�µ)(µ�µ) but also other combinations

Muon Smasher’s Guide: 2103.14043

<latexit sha1_base64="NQivrqim7J4+ZPohqPqYfFz/zrU=">AAACA3icbVDLSgMxFM3UV62vUXe6CbaCqzJTRF0W3bisYB/QDiWT3rahyWRIMkIZCm78FTcuFHHrT7jzb0zbWWjr4V44nHMvyT1hzJk2nvft5FZW19Y38puFre2d3T13/6ChZaIo1KnkUrVCooGzCOqGGQ6tWAERIYdmOLqZ+s0HUJrJ6N6MYwgEGUSszygxVuq6RzUlQ8ClUHdEYquEZQyKGKl01y16ZW8GvEz8jBRRhlrX/er0JE0ERIZyonXb92ITpEQZRjlMCp1EQ0zoiAygbWlEBOggnd0wwadW6eG+VLYjg2fq742UCK3HIrSTgpihXvSm4n9eOzH9qyBlUZwYiOj8oX7CsZF4GgjuMQXU8LElhCpm/4rpkChCjY2tYEPwF09eJo1K2b8on99VitXrLI48OkYn6Az56BJV0S2qoTqi6BE9o1f05jw5L8678zEfzTnZziH6A+fzB2w7l2Y=</latexit>

Probe bsµµ operators

Azatov, Garosi, Greljo, Marzocca, Salko, Trifinopoulos: 2205.13552 Buttazzo, Paradisi: 2012.02769
<latexit sha1_base64="02bEn1Na8LNzHtEx2RHxvAt8geI=">AAACBHicbVC7TsMwFHV4lvIKMHaxaJHKUiUVAsYKlo5Fog+pjSrHvWmtOnFkO0hV1IGFX2FhACFWPoKNv8FtM0DLkS0dnXOv7HP8mDOlHefbWlvf2Nzazu3kd/f2Dw7to+OWEomk0KSCC9nxiQLOImhqpjl0Ygkk9Dm0/fHtzG8/gFRMRPd6EoMXkmHEAkaJNlLfLjSk8AEPWCw4KFwu9cLEHFzvlM77dtGpOHPgVeJmpIgyNPr2V28gaBJCpCknSnVdJ9ZeSqRmlMM030sUxISOyRC6hkYkBOWl8xBTfGaUAQ6ENDfSeK7+3khJqNQk9M1kSPRILXsz8T+vm+jg2ktZFCcaIrp4KEg41gLPGjHZJVDNJ4YQKpn5K6YjIgnVpre8KcFdjrxKWtWKe1m5uKsWazdZHTlUQKeojFx0hWqojhqoiSh6RM/oFb1ZT9aL9W59LEbXrGznBP2B9fkDi0GWvQ==</latexit>

Probe dipoles (µµHX)



See Lucchesi’s talk from yesterday

More (preliminary) results

Low energy MuC-3 MuC-10

1
Λ2
(QL

i γμQL
j )(∂νBμν)

B s
→
μμ

B0
→
μμ

K
+
→
π+

νν

3-2 3-1 2-1
0

20

40

60

80

100

Λ
[T
eV

]

Low energy MuC-3 MuC-10

1
Λ2
( f L

i γα fL
j)(μLγ

αμL)

R
(K

)

B0
→
μμ

K
L→

μμ

D
0 →

μμ

τ→
3μ

bsμμ bdμμ sdμμ cuμμ τμμμ
0

50

100

150

Λ
[T
eV

]

MuC-10 can significantly improve sensitivity for bottom/charm/tau



Take-home messages

Long-standing flavor puzzle, but SM works very well

Circular lepton colliders (FCC/CepC/MuC) are an ideal ground for flavor physics

Better BSM sensitivity requires more precision
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Backup slides



<latexit sha1_base64="yMAi5duwaj6muZATWOHy1il79iE=">AAACP3icbVC7SgNBFJ2Nrxhfq5Y2g4kQm7Abn40QFNQygnlANi6zk5tkyOwjM7OBEPJnNv6Cna2NhSK2dk4ehYkeGDjn3Hu5c48XcSaVZb0YiYXFpeWV5GpqbX1jc8vc3inLMBYUSjTkoah6RAJnAZQUUxyqkQDiexwqXudqVK/0QEgWBveqH0HdJ62ANRklSluuWc7cuNcOdGPWw6Xs0eHDCb4YE7eLHcV8kBMVz6jGjHKA8xkDMq6ZtnLWGPgvsackjaYouuaz0whp7EOgKCdS1mwrUvUBEYpRDsOUE0uICO2QFtQ0DYheVh+M7x/iA+00cDMU+gUKj93fEwPiS9n3Pd3pE9WW87WR+V+tFqvmeX3AgihWENDJombMsQrxKEzcYAKo4n1NCBVM/xXTNhGEKh15Sodgz5/8l5TzOfs0d3yXTxcup3Ek0R7aR1lkozNUQLeoiEqIokf0it7Rh/FkvBmfxtekNWFMZ3bRDIzvH+pKqik=</latexit>

GF ⌘ U(3)5 = U(3)q ⇥ U(3)u ⇥ U(3)d ⇥ U(3)` ⇥ U(3)e
Flavor symmetry for mf = 0



<latexit sha1_base64="yMAi5duwaj6muZATWOHy1il79iE=">AAACP3icbVC7SgNBFJ2Nrxhfq5Y2g4kQm7Abn40QFNQygnlANi6zk5tkyOwjM7OBEPJnNv6Cna2NhSK2dk4ehYkeGDjn3Hu5c48XcSaVZb0YiYXFpeWV5GpqbX1jc8vc3inLMBYUSjTkoah6RAJnAZQUUxyqkQDiexwqXudqVK/0QEgWBveqH0HdJ62ANRklSluuWc7cuNcOdGPWw6Xs0eHDCb4YE7eLHcV8kBMVz6jGjHKA8xkDMq6ZtnLWGPgvsackjaYouuaz0whp7EOgKCdS1mwrUvUBEYpRDsOUE0uICO2QFtQ0DYheVh+M7x/iA+00cDMU+gUKj93fEwPiS9n3Pd3pE9WW87WR+V+tFqvmeX3AgihWENDJombMsQrxKEzcYAKo4n1NCBVM/xXTNhGEKh15Sodgz5/8l5TzOfs0d3yXTxcup3Ek0R7aR1lkozNUQLeoiEqIokf0it7Rh/FkvBmfxtekNWFMZ3bRDIzvH+pKqik=</latexit>

GF ⌘ U(3)5 = U(3)q ⇥ U(3)u ⇥ U(3)d ⇥ U(3)` ⇥ U(3)e

<latexit sha1_base64="9hhR8Ms0fDlbx9GZBEpdPJ9vaTg=">AAACKXicbVDLTgIxFO3gC/E16tJNI5jghswQom5MCG5cYuIACYOkUwo0dB5p75iQCb/jxl9xo4lG3fojFpiFgCdpcs659+b2Hi8SXIFlfRmZtfWNza3sdm5nd2//wDw8aqgwlpQ5NBShbHlEMcED5gAHwVqRZMT3BGt6o5tpvfnIpOJhcA/jiHV8Mgh4n1MC2uqa1YJTtM8fKvgaT0m3hl3gPlNzxRaU68eLGkhc6Jp5q2TNgFeJnZI8SlHvmm9uL6SxzwKggijVtq0IOgmRwKlgk5wbKxYROiID1tY0IHpfJ5ldOsFn2unhfij1CwDP3L8TCfGVGvue7vQJDNVybWr+V2vH0L/qJDyIYmABnS/qxwJDiKex4R6XjIIYa0Ko5PqvmA6JJBR0uDkdgr188ipplEv2RalyV85Xa2kcWXSCTlER2egSVdEtqiMHUfSEXtA7+jCejVfj0/iet2aMdOYYLcD4+QV586H9</latexit>

U(1)4 = U(1)B ⇥ U(1)e ⇥ U(1)µ ⇥ U(1)⌧

Explicitly broken by Yukawa terms

Accidental symmetries!



<latexit sha1_base64="4yaCedGcRRWVZAQaPdhAbH+bT5I=">AAAB+HicbVDLSsNAFJ3UV62PRl26CbaCq5IUUZdFNy4r2Ac0oUymN+3QySTOQ6ihX+LGhSJu/RR3/o3TNgttPXDhcM693HtPmDIqlet+W4W19Y3NreJ2aWd3b79sHxy2ZaIFgRZJWCK6IZbAKIeWoopBNxWA45BBJxzfzPzOIwhJE36vJikEMR5yGlGClZH6drka+ipxHnxgzOe62rcrbs2dw1klXk4qKEezb3/5g4ToGLgiDEvZ89xUBRkWihIG05KvJaSYjPEQeoZyHIMMsvnhU+fUKAMnSoQprpy5+nsiw7GUkzg0nTFWI7nszcT/vJ5W0VWQUZ5qBZwsFkWaOebVWQrOgAogik0MwURQc6tDRlhgokxWJROCt/zyKmnXa95F7fyuXmlc53EU0TE6QWfIQ5eogW5RE7UQQRo9o1f0Zj1ZL9a79bFoLVj5zBH6A+vzB+S3kpo=</latexit>

b ! q`⌫
Zuo, Fedele, Helsens, Hill, Iguro, Klute: 2305.02998

Better reconstruction 
Lower backgrounds

FCC-ee > LHC

B2 cannot produce Bc  

O(20%) precision for B+

FCC-ee > BelleII

Helicity suppressed, but 
predicted to be relatively large

<latexit sha1_base64="J+dgiJOo7hQClgizYKIjQ1caTiU="></latexit>

B(B+
q ! ⌧+⌫⌧ ) / |Vbq|2m2

⌧



<latexit sha1_base64="9oKqxX00M9gJbJ48O6VAswLy70Q=">AAACAXicbZDLSsNAFIYn9VbrLepGcBNsBUEoSRF1WerGZQV7gSaGyXTSDp1MwsyJUELd+CpuXCji1rdw59s4abvQ6g8DH/85hzPnDxLOFNj2l1FYWl5ZXSuulzY2t7Z3zN29topTSWiLxDyW3QArypmgLWDAaTeRFEcBp51gdJXXO/dUKhaLWxgn1IvwQLCQEQza8s2DSsMnd6cuxC7gVINI/Zwqvlm2q/ZU1l9w5lBGczV989PtxySNqADCsVI9x07Ay7AERjidlNxU0QSTER7QnkaBI6q8bHrBxDrWTt8KY6mfAGvq/pzIcKTUOAp0Z4RhqBZruflfrZdCeOllTCQpUEFmi8KUWxBbeRxWn0lKgI81YCKZ/qtFhlhiAjq0kg7BWTz5L7RrVee8enZTK9cb8ziK6BAdoRPkoAtUR9eoiVqIoAf0hF7Qq/FoPBtvxvustWDMZ/bRLxkf30n8lik=</latexit>

B+
c ! ⌧+⌫⌧

<latexit sha1_base64="o9uqThSNnWAOUQaS3GGGpE+ZrJI=">AAAB/3icbZDLSsNAFIYn9VbrLSq4cRNsBUEoSRF1WerGZQV7gSaGyXTSDp1MwsyJUGIXvoobF4q49TXc+TZO2i60+sPAx3/O4Zz5g4QzBbb9ZRSWlldW14rrpY3Nre0dc3evreJUEtoiMY9lN8CKciZoCxhw2k0kxVHAaScYXeX1zj2VisXiFsYJ9SI8ECxkBIO2fPOg0rg7dSF2AacaROrnVPHNsl21p7L+gjOHMpqr6Zufbj8maUQFEI6V6jl2Al6GJTDC6aTkpoommIzwgPY0ChxR5WXT+yfWsXb6VhhL/QRYU/fnRIYjpcZRoDsjDEO1WMvN/2q9FMJLL2MiSYEKMlsUptyC2MrDsPpMUgJ8rAETyfStFhliiQnoyEo6BGfxy3+hXas659Wzm1q53pjHUUSH6AidIAddoDq6Rk3UQgQ9oCf0gl6NR+PZeDPeZ60FYz6zj37J+PgGySeVUw==</latexit>

B+ ! ⌧+⌫⌧

Zuo, Fedele, Helsens, Hill, Iguro, Klute: 2305.02998

High S/B ratio, 1-3% precision projected

Better reconstruction

FCC-ee > LHC
B2 can reach O(10%)  
with full luminosity 

FCC-ee ~> BelleII

Helicity suppressed, but 
predicted to be relatively large
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Zuo, Fedele, Helsens, Hill, Iguro, Klute: 2305.02998

Extract CKM (depends on lattice results)
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Zuo, Fedele, Helsens, Hill, Iguro, Klute: 2305.02998

NP reach: Generic 2HDM
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Super Tau-Charm Factory 
(STCF) will also enter the 

game

Tau lepton

General improvement by 
orders of magnitude

Lusiani’s talk at “2nd FCC Italy&France Workshop 
(https://indico.cern.ch/event/1457081/)



Tau lepton
Lusiani’s talk at “2nd FCC Italy&France Workshop (https://indico.cern.ch/event/1457081/)



Tau lepton
Lusiani’s talk at “2nd FCC Italy&France Workshop (https://indico.cern.ch/event/1457081/)



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
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✏sb . 10�4 limited by vertexing
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↵
� ) 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
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✏budsc = ✏sudcb

FPR

Is 0.1% feasible? 

See M. Selvaggi’s plenary talk at “7th 
FCC Physics Workshop”  

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

https://indico.cern.ch/event/1307378
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Bedeschi, Gouskos, Selvaggi: 2202.03285 
Gouskos’ talk at “FCC Physics Workshop” (indico.cern.ch/

event/1176398/)
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(2.2%)

Tagger at tt run could improve with retraining

Strange tagger is the key

Current

Future (FCC-ee)
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Zuo’s talk at “3rd ECFA Workshop”  
(https://indico.in2p3.fr/event/32629)

http://indico.cern.ch/event/1176398/
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https://indico.in2p3.fr/event/32629

