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Muon g-2 and New Physics

Muon g-2 Collaboration 
[PRL 126 (2021) 14, 141801] SM
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T. Aoyama et al. 
[Phys. Rep. 887 (2020) 1] 
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Muon g-2 Collaboration 
[PRD 73 (2006) 072003] 
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See however from Lattice QCD 
Sz. Borsanyi et.al. Nature  593, 51–55 (2021) 

https://www.nature.com/


Lepton universality tests in B-meson decays
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LHCb Collaboration 
[JHEP 08 (2017) 055] 

LHCb Collaboration 
[2103.11769 (hep-ex)]

HFLAV average : https://hflav-eos.web.cern.ch/hflav-eos/semi/spring19/html/RDsDsstar/RDRDs.html
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LQ Scenarios
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(ūi

L�
µ⌫jL) + xij

R(d̄
i
R�

µejR)
i
+ h.c.

(effective) LQ interactionsQCD&EM 
interactions

<latexit sha1_base64="PUPniEYjkHTPh+JEJG/iNv6vWeU=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBA8hd0g6jHoxWME84BkCbOT2WTI7Oww0yuEkI/w4kERr36PN//GSbIHTSxoKKq66e6KtBQWff/bW1vf2NzaLuwUd/f2Dw5LR8dNm2aG8QZLZWraEbVcCsUbKFDytjacJpHkrWh0N/NbT9xYkapHHGseJnSgRCwYRSe1ujbTlmOvVPYr/hxklQQ5KUOOeq/01e2nLEu4QiaptZ3A1xhOqEHBJJ8Wu5nlmrIRHfCOo4om3IaT+blTcu6UPolT40ohmau/JyY0sXacRK4zoTi0y95M/M/rZBjfhBOhdIZcscWiOJMEUzL7nfSF4Qzl2BHKjHC3EjakhjJ0CRVdCMHyy6ukWa0EV5Xqw2W5dpvHUYBTOIMLCOAaanAPdWgAgxE8wyu8edp78d69j0XrmpfPnMAfeJ8/pTqPxw==</latexit>�

<latexit sha1_base64="OgwWzXzezeZbkVP/iScUZ4gWZQk=">AAACBXicbVA9SwNBEN2LXzF+RS21WAyCVbgLomIVtLGM4CWBJIS9zSRZsrd37M6J4Uhj41+xsVDE1v9g579x81Fo4oOBx3szzMwLYikMuu63k1laXlldy67nNja3tnfyu3tVEyWag88jGel6wAxIocBHgRLqsQYWBhJqweB67NfuQRsRqTscxtAKWU+JruAMrdTOH/ptjzYRHjC9pMJEJhaKGqF6EnDUzhfcojsBXSTejBTIDJV2/qvZiXgSgkIumTENz42xlTKNgksY5ZqJgZjxAetBw1LFQjCtdPLFiB5bpUO7kbalkE7U3xMpC40ZhoHtDBn2zbw3Fv/zGgl2L1qpUHGCoPh0UTeRFCM6joR2hAaOcmgJ41rYWynvM8042uByNgRv/uVFUi0VvbNi6fa0UL6axZElB+SInBCPnJMyuSEV4hNOHskzeSVvzpPz4rw7H9PWjDOb2Sd/4Hz+ACFCmF0=</latexit>

U1: isospin singlet
<latexit sha1_base64="+EiUZWBz9K6QnybxAv1bRKE8pRw=">AAACAXicbVC7SgNBFJ31GeMraiPYDAbBKuwGUcugjWUE84AkhNnJ3WTI7M46czcYltj4KzYWitj6F3b+jZNHoYmnOpxzL/ee48dSGHTdb2dpeWV1bT2zkd3c2t7Zze3tV41KNIcKV1Lpus8MSBFBBQVKqMcaWOhLqPn967FfG4A2QkV3OIyhFbJuJALBGVqpnTtsIjxgOgCOSlMJMar7hOn+qJ3LuwV3ArpIvBnJkxnK7dxXs6N4EkKEXDJjGp4bYytlGgWXMMo2EwMx433WhYalEQvBtNJJghE9sUqHBvaFQEVIJ+rvjZSFxgxD306GDHtm3huL/3mNBIPLViqiOEGI+PRQkEiKio7roB2hbXQ5tIRxLeyvlPeYZhxtaVlbgjcfeZFUiwXvvFC8PcuXrmZ1ZMgROSanxCMXpERuSJlUCCeP5Jm8kjfnyXlx3p2P6eiSM9s5IH/gfP4AuKWXtg==</latexit>

vector leptoquark

<latexit sha1_base64="tT2nDKfhEbIctyYmg5IE9zftT5k=">AAACHXicbVDJSgNBEO2JW4xb1KOXxiBEhTATgnqSoB48KCRqFshGT6eTNOlZ6K4RwzA/4sVf8eJBEQ9exL+xsxw05kHB470qqurZvuAKTPPbiM3NLywuxZcTK6tr6xvJza2y8gJJWYl6wpNVmygmuMtKwEGwqi8ZcWzBKnb/fOhX7plU3HPvYOCzhkO6Lu9wSkBLrWTuphVeNMP0wX4UNcM6sAcIb68Pr4pRhE/xTDOKWsmUmTFHwP+JNSEpNEGhlfystz0aOMwFKohSNcv0oRESCZwKFiXqgWI+oX3SZTVNXeIw1QhH30V4Tytt3PGkLhfwSP09ERJHqYFj606HQE9Ne0NxllcLoHPSCLnrB8BcOl7UCQQGDw+jwm0uGQUx0IRQyfWtmPaIJBR0oAkdgjX98n9Szmaso0y2mEvlzyZxxNEO2kVpZKFjlEeXqIBKiKJH9Ixe0ZvxZLwY78bHuDVmTGa20R8YXz+E+KGa</latexit>

RSM+LQ
D(⇤) > RSM

D(⇤)
<latexit sha1_base64="MWEAJIhO8btAfegmrezinGAZv9M=">AAACHXicbVDJSgNBEO2JW4xb1KOXxiBEhTATgnrwEPQiqJCoWSAbPZ1O0qRnobtGDMP8iBd/xYsHRTx4Ef/GznLQmAcFj/eqqKpn+4IrMM1vIzY3v7C4FF9OrKyurW8kN7fKygskZSXqCU9WbaKY4C4rAQfBqr5kxLEFq9j986FfuWdScc+9g4HPGg7purzDKQEttZK5m1Z42QzTB/tR1AzrwB4gvL0+vCpGET7FM80oaiVTZsYcAf8n1oSk0ASFVvKz3vZo4DAXqCBK1SzTh0ZIJHAqWJSoB4r5hPZJl9U0dYnDVCMcfRfhPa20cceTulzAI/X3REgcpQaOrTsdAj017Q3FWV4tgM5JI+SuHwBz6XhRJxAYPDyMCre5ZBTEQBNCJde3YtojklDQgSZ0CNb0y/9JOZuxjjLZYi6VP5vEEUc7aBelkYWOUR5doAIqIYoe0TN6RW/Gk/FivBsf49aYMZnZRn9gfP0AmM2hpg==</latexit>

RSM+LQ
K(⇤) < RSM

K(⇤)

[From PDG LQ review]

A. Angelescu et al. 
[JHEP 10 (2018) 183]

 
1.Boson (s=0, 1) s=2: not impossible 
2. Quantum numbers e.g.

  

LQ → q + ℓ

Y = Yq + Yℓ = ( 1
6 , 2

3 ,− 1
3 ) ⊕ (− 1

2 , − 1)All possible LQs couples to quark + lepton
W. Buchmüller, R. Rückl, and D. Wyler [PLB 191, 442 (1987)]



LQ Scenarios
All possible LQs couples to quark + lepton

4

<latexit sha1_base64="tamLkpUUHilC7MJmVDA4u1+9WwU=">AAACF3icbZDLSgMxFIYz9VbrrerSTbAIbiwzRdSNUNSFywr2Am0ZMmnahiaZIRehDPMWbnwVNy4Ucas738bMdBba+kPgz3fOITl/EDGqtOt+O4Wl5ZXVteJ6aWNza3unvLvXUqGRmDRxyELZCZAijArS1FQz0okkQTxgpB1MrtN6+4FIRUNxr6cR6XM0EnRIMdIW+eVq04+9HjewJ0wCL+GNn14ymIKTFIgccJP45YpbdTPBRePlpgJyNfzyV28QYsOJ0JghpbqeG+l+jKSmmJGk1DOKRAhP0Ih0rRWIE9WPs70SeGTJAA5DaY/QMKO/J2LElZrywHZypMdqvpbC/2pdo4cX/ZiKyGgi8OyhoWFQhzANCQ6oJFizqTUIS2r/CvEYSYS1jbJkQ/DmV140rVrVO6vW7k4r9as8jiI4AIfgGHjgHNTBLWiAJsDgETyDV/DmPDkvzrvzMWstOPnMPvgj5/MHOpWeHA==</latexit>

U1µ⌫ = DµU1⌫ �D⌫U1µ
<latexit sha1_base64="e0VPhvrsR9vpAUv7DRNtm5oJ4xY="></latexit>

Dµ ⌘ @µ � igsG
a
µT

a � i
2

3
gY Bµ

<latexit sha1_base64="WZ/W+ZaOllDVwu47kP/h9xhMLZA="></latexit>

L � �1

2
U †
1µ⌫U

µ⌫
1 + U1µ

X

i,j=1,2,3

h
xij
L (d̄

i
L�

µejL +
⇣
V †
CKMxLUPMNS

⌘

ij
(ūi

L�
µ⌫jL) + xij

R(d̄
i
R�

µejR)
i
+ h.c.

(effective) LQ interactionsQCD&EM 
interactions

<latexit sha1_base64="PUPniEYjkHTPh+JEJG/iNv6vWeU=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBA8hd0g6jHoxWME84BkCbOT2WTI7Oww0yuEkI/w4kERr36PN//GSbIHTSxoKKq66e6KtBQWff/bW1vf2NzaLuwUd/f2Dw5LR8dNm2aG8QZLZWraEbVcCsUbKFDytjacJpHkrWh0N/NbT9xYkapHHGseJnSgRCwYRSe1ujbTlmOvVPYr/hxklQQ5KUOOeq/01e2nLEu4QiaptZ3A1xhOqEHBJJ8Wu5nlmrIRHfCOo4om3IaT+blTcu6UPolT40ohmau/JyY0sXacRK4zoTi0y95M/M/rZBjfhBOhdIZcscWiOJMEUzL7nfSF4Qzl2BHKjHC3EjakhjJ0CRVdCMHyy6ukWa0EV5Xqw2W5dpvHUYBTOIMLCOAaanAPdWgAgxE8wyu8edp78d69j0XrmpfPnMAfeJ8/pTqPxw==</latexit>�

<latexit sha1_base64="OgwWzXzezeZbkVP/iScUZ4gWZQk=">AAACBXicbVA9SwNBEN2LXzF+RS21WAyCVbgLomIVtLGM4CWBJIS9zSRZsrd37M6J4Uhj41+xsVDE1v9g579x81Fo4oOBx3szzMwLYikMuu63k1laXlldy67nNja3tnfyu3tVEyWag88jGel6wAxIocBHgRLqsQYWBhJqweB67NfuQRsRqTscxtAKWU+JruAMrdTOH/ptjzYRHjC9pMJEJhaKGqF6EnDUzhfcojsBXSTejBTIDJV2/qvZiXgSgkIumTENz42xlTKNgksY5ZqJgZjxAetBw1LFQjCtdPLFiB5bpUO7kbalkE7U3xMpC40ZhoHtDBn2zbw3Fv/zGgl2L1qpUHGCoPh0UTeRFCM6joR2hAaOcmgJ41rYWynvM8042uByNgRv/uVFUi0VvbNi6fa0UL6axZElB+SInBCPnJMyuSEV4hNOHskzeSVvzpPz4rw7H9PWjDOb2Sd/4Hz+ACFCmF0=</latexit>

U1: isospin singlet
<latexit sha1_base64="+EiUZWBz9K6QnybxAv1bRKE8pRw=">AAACAXicbVC7SgNBFJ31GeMraiPYDAbBKuwGUcugjWUE84AkhNnJ3WTI7M46czcYltj4KzYWitj6F3b+jZNHoYmnOpxzL/ee48dSGHTdb2dpeWV1bT2zkd3c2t7Zze3tV41KNIcKV1Lpus8MSBFBBQVKqMcaWOhLqPn967FfG4A2QkV3OIyhFbJuJALBGVqpnTtsIjxgOgCOSlMJMar7hOn+qJ3LuwV3ArpIvBnJkxnK7dxXs6N4EkKEXDJjGp4bYytlGgWXMMo2EwMx433WhYalEQvBtNJJghE9sUqHBvaFQEVIJ+rvjZSFxgxD306GDHtm3huL/3mNBIPLViqiOEGI+PRQkEiKio7roB2hbXQ5tIRxLeyvlPeYZhxtaVlbgjcfeZFUiwXvvFC8PcuXrmZ1ZMgROSanxCMXpERuSJlUCCeP5Jm8kjfnyXlx3p2P6eiSM9s5IH/gfP4AuKWXtg==</latexit>

vector leptoquark

<latexit sha1_base64="tT2nDKfhEbIctyYmg5IE9zftT5k=">AAACHXicbVDJSgNBEO2JW4xb1KOXxiBEhTATgnqSoB48KCRqFshGT6eTNOlZ6K4RwzA/4sVf8eJBEQ9exL+xsxw05kHB470qqurZvuAKTPPbiM3NLywuxZcTK6tr6xvJza2y8gJJWYl6wpNVmygmuMtKwEGwqi8ZcWzBKnb/fOhX7plU3HPvYOCzhkO6Lu9wSkBLrWTuphVeNMP0wX4UNcM6sAcIb68Pr4pRhE/xTDOKWsmUmTFHwP+JNSEpNEGhlfystz0aOMwFKohSNcv0oRESCZwKFiXqgWI+oX3SZTVNXeIw1QhH30V4Tytt3PGkLhfwSP09ERJHqYFj606HQE9Ne0NxllcLoHPSCLnrB8BcOl7UCQQGDw+jwm0uGQUx0IRQyfWtmPaIJBR0oAkdgjX98n9Szmaso0y2mEvlzyZxxNEO2kVpZKFjlEeXqIBKiKJH9Ixe0ZvxZLwY78bHuDVmTGa20R8YXz+E+KGa</latexit>

RSM+LQ
D(⇤) > RSM

D(⇤)
<latexit sha1_base64="MWEAJIhO8btAfegmrezinGAZv9M=">AAACHXicbVDJSgNBEO2JW4xb1KOXxiBEhTATgnrwEPQiqJCoWSAbPZ1O0qRnobtGDMP8iBd/xYsHRTx4Ef/GznLQmAcFj/eqqKpn+4IrMM1vIzY3v7C4FF9OrKyurW8kN7fKygskZSXqCU9WbaKY4C4rAQfBqr5kxLEFq9j986FfuWdScc+9g4HPGg7purzDKQEttZK5m1Z42QzTB/tR1AzrwB4gvL0+vCpGET7FM80oaiVTZsYcAf8n1oSk0ASFVvKz3vZo4DAXqCBK1SzTh0ZIJHAqWJSoB4r5hPZJl9U0dYnDVCMcfRfhPa20cceTulzAI/X3REgcpQaOrTsdAj017Q3FWV4tgM5JI+SuHwBz6XhRJxAYPDyMCre5ZBTEQBNCJde3YtojklDQgSZ0CNb0y/9JOZuxjjLZYi6VP5vEEUc7aBelkYWOUR5doAIqIYoe0TN6RW/Gk/FivBsf49aYMZnZRn9gfP0AmM2hpg==</latexit>

RSM+LQ
K(⇤) < RSM

K(⇤)

If one does focus on 

a simultaneous explanation 
of  
RK(*) / RD(*) anomalies 

only with a single LQ,  
other choices cannot make 
correct contributions for 
RK(*) & RD(*), or excluded by 
other rare decay processes, 
such as 

<latexit sha1_base64="etjQqdTQa2ZmXw0KfGNuurcd028=">AAACBHicbVA9TwJBEN3DL8Qv1JLmIjHBhtwRo5YEG0tM5CPhCJlbFtiwe3fZnTOSC4WNf8XGQmNs/RF2/hsXuELBl0zy8t5MZub5keAaHefbyqytb2xuZbdzO7t7+wf5w6OmDmNFWYOGIlRtHzQTPGAN5ChYO1IMpC9Yyx9fz/zWPVOah8EdTiLWlTAM+IBTQCP18gUP2QMmNTUteQixh6EnY28IUsJZL190ys4c9ipxU1IkKeq9/JfXD2ksWYBUgNYd14mwm4BCTgWb5rxYswjoGIasY2gAkuluMn9iap8apW8PQmUqQHuu/p5IQGo9kb7plIAjvezNxP+8ToyDq27CgyhGFtDFokEsbAztWSJ2nytGUUwMAaq4udWmI1BA0eSWMyG4yy+vkmal7F6UK7fnxWotjSNLCuSElIhLLkmV3JA6aRBKHskzeSVv1pP1Yr1bH4vWjJXOHJM/sD5/ABa5mGA=</latexit>

Br(⌧ ! µ�)
<latexit sha1_base64="T4ocK1rKhY6+ueScGIH6vgTVcH8=">AAACCHicbVC7SgNBFJ31GeNr1dLCwSDEJuwGUcsQG8EmgnlANoTZySQZMju7zNwVw7Kljb9iY6GIrZ9g5984SbbQxAMDh3Pu5c45fiS4Bsf5tpaWV1bX1nMb+c2t7Z1de2+/ocNYUVanoQhVyyeaCS5ZHTgI1ooUI4EvWNMfXU385j1TmofyDsYR6wRkIHmfUwJG6tpHHrAHSKoqLVY9CPEN9mSMPZ+oxJD0tGsXnJIzBV4kbkYKKEOta395vZDGAZNABdG67ToRdBKigFPB0rwXaxYROiID1jZUkoDpTjINkuITo/RwP1TmScBT9fdGQgKtx4FvJgMCQz3vTcT/vHYM/ctOwmUUA5N0dqgfC2wST1rBPa4YBTE2hFDFzV8xHRJFKJju8qYEdz7yImmUS+55qXx7VqhUszpy6BAdoyJy0QWqoGtUQ3VE0SN6Rq/ozXqyXqx362M2umRlOwfoD6zPH9Y9mTk=</latexit>

Br(B ! K⌫⌫̄) and so on.
A. Angelescu et al. 
[JHEP 10 (2018) 183]

<latexit sha1_base64="3PMZteei3rgaQHNSXi5P8CLqNwo="></latexit>

large µ-t-LQ coupling

<latexit sha1_base64="ehMA8UNMFYbyZW7Ub395jaNMgRU="></latexit>

large ⌫-b-LQ coupling

A. Angelescu et al. 
[JHEP 10 (2018) 183]

W. Buchmüller, R. Rückl, and D. Wyler [PLB 191, 442 (1987)]



LQ Scenario

<latexit sha1_base64="uCeCkwTntU7IFjePzaBDDWD1xTE=">AAAB6nicbVBNSwMxEJ3Ur1q/qh69BIvgqewWUY9FLx4r2g9ol5JNs21okl2SrFCW/gQvHhTx6i/y5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6tJOEBZIMFY84JdZJDz2Z9ssVr+rNgVeJn5MK5Gj0y1+9QUxTyZSlghjT9b3EBhnRllPBpqVealhC6JgMWddRRSQzQTY/dYrPnDLAUaxdKYvn6u+JjEhjJjJ0nZLYkVn2ZuJ/Xje10XWQcZWklim6WBSlAtsYz/7GA64ZtWLiCKGau1sxHRFNqHXplFwI/vLLq6RVq/qX1dr9RaV+k8dRhBM4hXPw4QrqcAcNaAKFITzDK7whgV7QO/pYtBZQPnMMf4A+fwBfqI3d</latexit>µ
<latexit sha1_base64="oZj6QHc08ThmQ1Qg86/syiir9T4=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4kJIUUY9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dlZW19Y3Ngtbxe2d3b390sFhU8epYthgsYhVO6AaBZfYMNwIbCcKaRQIbAWj26nfekKleSwfzThBP6IDyUPOqLHSQ3Cue6WyW3FnIMvEy0kZctR7pa9uP2ZphNIwQbXueG5i/Iwqw5nASbGbakwoG9EBdiyVNELtZ7NTJ+TUKn0SxsqWNGSm/p7IaKT1OApsZ0TNUC96U/E/r5Oa8NrPuExSg5LNF4WpICYm079JnytkRowtoUxxeythQ6ooMzadog3BW3x5mTSrFe+yUr2/KNdu8jgKcAwncAYeXEEN7qAODWAwgGd4hTdHOC/Ou/Mxb11x8pkj+APn8wcC/42g</latexit>

b, s

<latexit sha1_base64="fMSptW40tnLqW2LlchttjVh8K/4=">AAAB8HicbVA9SwNBEJ3zM8avqKXNYhCswl0QtQzaWFgkYD4kOcLeZpMs2ds7dufEcORX2FgoYuvPsfPfuEmu0MQHA4/3ZpiZF8RSGHTdb2dldW19YzO3ld/e2d3bLxwcNkyUaMbrLJKRbgXUcCkUr6NAyVux5jQMJG8Go5up33zk2ohI3eM45n5IB0r0BaNopYcO8idM72qTbqHoltwZyDLxMlKEDNVu4avTi1gScoVMUmPanhujn1KNgkk+yXcSw2PKRnTA25YqGnLjp7ODJ+TUKj3Sj7QthWSm/p5IaWjMOAxsZ0hxaBa9qfif106wf+WnQsUJcsXmi/qJJBiR6fekJzRnKMeWUKaFvZWwIdWUoc0ob0PwFl9eJo1yybsolWvnxcp1FkcOjuEEzsCDS6jALVShDgxCeIZXeHO08+K8Ox/z1hUnmzmCP3A+fwAJKJCR</latexit>

LQ
<latexit sha1_base64="N29tSf3kwZOyzVWjRFGRSPW6/w8=">AAAB7XicbVDLSgNBEJyNrxhfUY9eBoPgKewGUY9BLx4jmAckS+idzCZj5rHMzAphyT948aCIV//Hm3/jJNmDJhY0FFXddHdFCWfG+v63V1hb39jcKm6Xdnb39g/Kh0cto1JNaJMornQnAkM5k7RpmeW0k2gKIuK0HY1vZ377iWrDlHywk4SGAoaSxYyAdVKrNwQhoF+u+FV/DrxKgpxUUI5Gv/zVGyiSCiot4WBMN/ATG2agLSOcTku91NAEyBiGtOuoBEFNmM2vneIzpwxwrLQrafFc/T2RgTBmIiLXKcCOzLI3E//zuqmNr8OMySS1VJLFojjl2Co8ex0PmKbE8okjQDRzt2IyAg3EuoBKLoRg+eVV0qpVg8tq7f6iUr/J4yiiE3SKzlGArlAd3aEGaiKCHtEzekVvnvJevHfvY9Fa8PKZY/QH3ucPiTWPHA==</latexit>�

<latexit sha1_base64="uCeCkwTntU7IFjePzaBDDWD1xTE=">AAAB6nicbVBNSwMxEJ3Ur1q/qh69BIvgqewWUY9FLx4r2g9ol5JNs21okl2SrFCW/gQvHhTx6i/y5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6tJOEBZIMFY84JdZJDz2Z9ssVr+rNgVeJn5MK5Gj0y1+9QUxTyZSlghjT9b3EBhnRllPBpqVealhC6JgMWddRRSQzQTY/dYrPnDLAUaxdKYvn6u+JjEhjJjJ0nZLYkVn2ZuJ/Xje10XWQcZWklim6WBSlAtsYz/7GA64ZtWLiCKGau1sxHRFNqHXplFwI/vLLq6RVq/qX1dr9RaV+k8dRhBM4hXPw4QrqcAcNaAKFITzDK7whgV7QO/pYtBZQPnMMf4A+fwBfqI3d</latexit>µ

<latexit sha1_base64="uCeCkwTntU7IFjePzaBDDWD1xTE=">AAAB6nicbVBNSwMxEJ3Ur1q/qh69BIvgqewWUY9FLx4r2g9ol5JNs21okl2SrFCW/gQvHhTx6i/y5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6tJOEBZIMFY84JdZJDz2Z9ssVr+rNgVeJn5MK5Gj0y1+9QUxTyZSlghjT9b3EBhnRllPBpqVealhC6JgMWddRRSQzQTY/dYrPnDLAUaxdKYvn6u+JjEhjJjJ0nZLYkVn2ZuJ/Xje10XWQcZWklim6WBSlAtsYz/7GA64ZtWLiCKGau1sxHRFNqHXplFwI/vLLq6RVq/qX1dr9RaV+k8dRhBM4hXPw4QrqcAcNaAKFITzDK7whgV7QO/pYtBZQPnMMf4A+fwBfqI3d</latexit>µ <latexit sha1_base64="uCeCkwTntU7IFjePzaBDDWD1xTE=">AAAB6nicbVBNSwMxEJ3Ur1q/qh69BIvgqewWUY9FLx4r2g9ol5JNs21okl2SrFCW/gQvHhTx6i/y5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6tJOEBZIMFY84JdZJDz2Z9ssVr+rNgVeJn5MK5Gj0y1+9QUxTyZSlghjT9b3EBhnRllPBpqVealhC6JgMWddRRSQzQTY/dYrPnDLAUaxdKYvn6u+JjEhjJjJ0nZLYkVn2ZuJ/Xje10XWQcZWklim6WBSlAtsYz/7GA64ZtWLiCKGau1sxHRFNqHXplFwI/vLLq6RVq/qX1dr9RaV+k8dRhBM4hXPw4QrqcAcNaAKFITzDK7whgV7QO/pYtBZQPnMMf4A+fwBfqI3d</latexit>µ

<latexit sha1_base64="fMSptW40tnLqW2LlchttjVh8K/4=">AAAB8HicbVA9SwNBEJ3zM8avqKXNYhCswl0QtQzaWFgkYD4kOcLeZpMs2ds7dufEcORX2FgoYuvPsfPfuEmu0MQHA4/3ZpiZF8RSGHTdb2dldW19YzO3ld/e2d3bLxwcNkyUaMbrLJKRbgXUcCkUr6NAyVux5jQMJG8Go5up33zk2ohI3eM45n5IB0r0BaNopYcO8idM72qTbqHoltwZyDLxMlKEDNVu4avTi1gScoVMUmPanhujn1KNgkk+yXcSw2PKRnTA25YqGnLjp7ODJ+TUKj3Sj7QthWSm/p5IaWjMOAxsZ0hxaBa9qfif106wf+WnQsUJcsXmi/qJJBiR6fekJzRnKMeWUKaFvZWwIdWUoc0ob0PwFl9eJo1yybsolWvnxcp1FkcOjuEEzsCDS6jALVShDgxCeIZXeHO08+K8Ox/z1hUnmzmCP3A+fwAJKJCR</latexit>

LQ

<latexit sha1_base64="oZj6QHc08ThmQ1Qg86/syiir9T4=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4kJIUUY9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dlZW19Y3Ngtbxe2d3b390sFhU8epYthgsYhVO6AaBZfYMNwIbCcKaRQIbAWj26nfekKleSwfzThBP6IDyUPOqLHSQ3Cue6WyW3FnIMvEy0kZctR7pa9uP2ZphNIwQbXueG5i/Iwqw5nASbGbakwoG9EBdiyVNELtZ7NTJ+TUKn0SxsqWNGSm/p7IaKT1OApsZ0TNUC96U/E/r5Oa8NrPuExSg5LNF4WpICYm079JnytkRowtoUxxeythQ6ooMzadog3BW3x5mTSrFe+yUr2/KNdu8jgKcAwncAYeXEEN7qAODWAwgGd4hTdHOC/Ou/Mxb11x8pkj+APn8wcC/42g</latexit>

b, s

<latexit sha1_base64="N29tSf3kwZOyzVWjRFGRSPW6/w8=">AAAB7XicbVDLSgNBEJyNrxhfUY9eBoPgKewGUY9BLx4jmAckS+idzCZj5rHMzAphyT948aCIV//Hm3/jJNmDJhY0FFXddHdFCWfG+v63V1hb39jcKm6Xdnb39g/Kh0cto1JNaJMornQnAkM5k7RpmeW0k2gKIuK0HY1vZ377iWrDlHywk4SGAoaSxYyAdVKrNwQhoF+u+FV/DrxKgpxUUI5Gv/zVGyiSCiot4WBMN/ATG2agLSOcTku91NAEyBiGtOuoBEFNmM2vneIzpwxwrLQrafFc/T2RgTBmIiLXKcCOzLI3E//zuqmNr8OMySS1VJLFojjl2Co8ex0PmKbE8okjQDRzt2IyAg3EuoBKLoRg+eVV0qpVg8tq7f6iUr/J4yiiE3SKzlGArlAd3aEGaiKCHtEzekVvnvJevHfvY9Fa8PKZY/QH3ucPiTWPHA==</latexit>�

<latexit sha1_base64="fMSptW40tnLqW2LlchttjVh8K/4=">AAAB8HicbVA9SwNBEJ3zM8avqKXNYhCswl0QtQzaWFgkYD4kOcLeZpMs2ds7dufEcORX2FgoYuvPsfPfuEmu0MQHA4/3ZpiZF8RSGHTdb2dldW19YzO3ld/e2d3bLxwcNkyUaMbrLJKRbgXUcCkUr6NAyVux5jQMJG8Go5up33zk2ohI3eM45n5IB0r0BaNopYcO8idM72qTbqHoltwZyDLxMlKEDNVu4avTi1gScoVMUmPanhujn1KNgkk+yXcSw2PKRnTA25YqGnLjp7ODJ+TUKj3Sj7QthWSm/p5IaWjMOAxsZ0hxaBa9qfif106wf+WnQsUJcsXmi/qJJBiR6fekJzRnKMeWUKaFvZWwIdWUoc0ob0PwFl9eJo1yybsolWvnxcp1FkcOjuEEzsCDS6jALVShDgxCeIZXeHO08+K8Ox/z1hUnmzmCP3A+fwAJKJCR</latexit>

LQ

<latexit sha1_base64="No79/MrFtuId4SD7VqsP+Yh98cI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZtAvV9yqOwdZJV5OKpCj0S9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukXat6l9Va86JSv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPxyuM7Q==</latexit>

b

<latexit sha1_base64="EnM+gG9nqFI7J9OTp42lUYZ45IE=">AAAB7HicbVBNTwIxEJ3FL8Qv1KOXRmLiRbJLiHokevGIiQsksJJu6UJD2920XROy4Td48aAxXv1B3vw3FtiDgi+Z5OW9mczMCxPOtHHdb6ewtr6xuVXcLu3s7u0flA+PWjpOFaE+iXmsOiHWlDNJfcMMp51EUSxCTtvh+Hbmt5+o0iyWD2aS0EDgoWQRI9hYye+J9PGiX664VXcOtEq8nFQgR7Nf/uoNYpIKKg3hWOuu5yYmyLAyjHA6LfVSTRNMxnhIu5ZKLKgOsvmxU3RmlQGKYmVLGjRXf09kWGg9EaHtFNiM9LI3E//zuqmJroOMySQ1VJLFoijlyMRo9jkaMEWJ4RNLMFHM3orICCtMjM2nZEPwll9eJa1a1bus1u7rlcZNHkcRTuAUzsGDK2jAHTTBBwIMnuEV3hzpvDjvzseiteDkM8fwB87nD38Pjnw=</latexit>

µ�
<latexit sha1_base64="CT4505yk3wLwTlHEZEliuHlNL/o=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CRZBEMpuKeqx6MVjBbcttGvJptk2NMkuSVYoS3+DFw+KePUHefPfmLZ70NYHA4/3ZpiZFyacaeO6305hbX1jc6u4XdrZ3ds/KB8etXScKkJ9EvNYdUKsKWeS+oYZTjuJoliEnLbD8e3Mbz9RpVksH8wkoYHAQ8kiRrCxkt8T6eNFv1xxq+4caJV4OalAjma//NUbxCQVVBrCsdZdz01MkGFlGOF0WuqlmiaYjPGQdi2VWFAdZPNjp+jMKgMUxcqWNGiu/p7IsNB6IkLbKbAZ6WVvJv7ndVMTXQcZk0lqqCSLRVHKkYnR7HM0YIoSwyeWYKKYvRWREVaYGJtPyYbgLb+8Slq1qndZrd3XK42bPI4inMApnIMHV9CAO2iCDwQYPMMrvDnSeXHenY9Fa8HJZ47hD5zPH3wHjno=</latexit>

µ+

<latexit sha1_base64="EqyAXjgAHq+CAmQCpGvW6LnX5nQ=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlpu6XK27VnYOsEi8nFcjR6Je/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSrlW9y2qteVGp3+RxFOEETuEcPLiCOtxBA1rAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MH4O+M/g==</latexit>s

<latexit sha1_base64="aA172oQrskD9uivWTpyYHvizAy8=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRahHiy7pajHohePFeyHtEvJptk2NMkuSVYoS3+FFw+KePXnePPfmLZ70NYHA4/3ZpiZF8ScaeO6305ubX1jcyu/XdjZ3ds/KB4etXSUKEKbJOKR6gRYU84kbRpmOO3EimIRcNoOxrczv/1ElWaRfDCTmPoCDyULGcHGSo/l4UX1vN8TSb9YcivuHGiVeBkpQYZGv/jVG0QkEVQawrHWXc+NjZ9iZRjhdFroJZrGmIzxkHYtlVhQ7afzg6fozCoDFEbKljRorv6eSLHQeiIC2ymwGellbyb+53UTE177KZNxYqgki0VhwpGJ0Ox7NGCKEsMnlmCimL0VkRFWmBibUcGG4C2/vEpa1Yp3Wane10r1myyOPJzAKZTBgyuowx00oAkEBDzDK7w5ynlx3p2PRWvOyWaO4Q+czx98FY+P</latexit>

(g � 2)µ

<latexit sha1_base64="No79/MrFtuId4SD7VqsP+Yh98cI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZtAvV9yqOwdZJV5OKpCj0S9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukXat6l9Va86JSv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPxyuM7Q==</latexit>

b

<latexit sha1_base64="vSwqbI70IzO9t9HnrwAEw+vLVQw=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgxbAbRD0GvXiMYB6QrGF2MknGzM4uM71CWPIPXjwo4tX/8ebfOEn2oIkFDUVVN91dQSyFQdf9dnIrq2vrG/nNwtb2zu5ecf+gYaJEM15nkYx0K6CGS6F4HQVK3oo1p2EgeTMY3Uz95hPXRkTqHscx90M6UKIvGEUrNTpIk4ezbrHklt0ZyDLxMlKCDLVu8avTi1gScoVMUmPanhujn1KNgkk+KXQSw2PKRnTA25YqGnLjp7NrJ+TEKj3Sj7QthWSm/p5IaWjMOAxsZ0hxaBa9qfif106wf+WnQsUJcsXmi/qJJBiR6eukJzRnKMeWUKaFvZWwIdWUoQ2oYEPwFl9eJo1K2bsoV+7OS9XrLI48HMExnIIHl1CFW6hBHRg8wjO8wpsTOS/Ou/Mxb8052cwh/IHz+QNDso7u</latexit>

⌧�
<latexit sha1_base64="7BrZHBvxjWOyqtzDHjEuo9CUlKA=">AAAB9XicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9Vj04rGC/YAmlsl22y7dbMLuRimh/8OLB0W8+l+8+W/ctjlo64OBx3szzMwLE8G1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqyho0FrFqh6iZ4JI1DDeCtRPFMAoFa4Wjm6nfemRK81jem3HCgggHkvc5RWOlBz9ElfkynXR9g2m3VHYr7gxkmXg5KUOOerf05fdimkZMGipQ647nJibIUBlOBZsU/VSzBOkIB6xjqcSI6SCbXT0hp1bpkX6sbElDZurviQwjrcdRaDsjNEO96E3F/7xOavpXQcZlkhom6XxRPxXExGQaAelxxagRY0uQKm5vJXSICqmxQRVtCN7iy8ukWa14F5Xq3Xm5dp3HUYBjOIEz8OASanALdWgABQXP8ApvzpPz4rw7H/PWFSefOYI/cD5/AANMkto=</latexit>

⌫̄⌧

<latexit sha1_base64="OaNJFbjh+s0a4okVkp/ezv//PmA=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlJuuXK27VnYOsEi8nFcjR6Je/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSrlW9y2qteVGp3+RxFOEETuEcPLiCOtxBA1rAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MHyK+M7g==</latexit>c<latexit sha1_base64="fMSptW40tnLqW2LlchttjVh8K/4=">AAAB8HicbVA9SwNBEJ3zM8avqKXNYhCswl0QtQzaWFgkYD4kOcLeZpMs2ds7dufEcORX2FgoYuvPsfPfuEmu0MQHA4/3ZpiZF8RSGHTdb2dldW19YzO3ld/e2d3bLxwcNkyUaMbrLJKRbgXUcCkUr6NAyVux5jQMJG8Go5up33zk2ohI3eM45n5IB0r0BaNopYcO8idM72qTbqHoltwZyDLxMlKEDNVu4avTi1gScoVMUmPanhujn1KNgkk+yXcSw2PKRnTA25YqGnLjp7ODJ+TUKj3Sj7QthWSm/p5IaWjMOAxsZ0hxaBa9qfif106wf+WnQsUJcsXmi/qJJBiR6fekJzRnKMeWUKaFvZWwIdWUoc0ob0PwFl9eJo1yybsolWvnxcp1FkcOjuEEzsCDS6jALVShDgxCeIZXeHO08+K8Ox/z1hUnmzmCP3A+fwAJKJCR</latexit>

LQ

<latexit sha1_base64="BreHsO93nactyFIj5Mf2cy+x3JA=">AAAB8nicbVBNS8NAEN34WetX1aOXYBGqh5IUUY9FPXisYj8gjWWz3bRLN7thdyKUkJ/hxYMiXv013vw3btsctPXBwOO9GWbmBTFnGhzn21paXlldWy9sFDe3tnd2S3v7LS0TRWiTSC5VJ8CaciZoExhw2okVxVHAaTsYXU/89hNVmknxAOOY+hEeCBYygsFI3n0vvXlMK6cnWdYrlZ2qM4W9SNyclFGORq/01e1LkkRUAOFYa891YvBTrIARTrNiN9E0xmSEB9QzVOCIaj+dnpzZx0bp26FUpgTYU/X3RIojrcdRYDojDEM9703E/zwvgfDST5mIE6CCzBaFCbdB2pP/7T5TlAAfG4KJYuZWmwyxwgRMSkUTgjv/8iJp1aruebV2d1auX+VxFNAhOkIV5KILVEe3qIGaiCCJntErerPAerHerY9Z65KVzxygP7A+fwBjDZCt</latexit>

RD(⇤)

<latexit sha1_base64="MS+T14aaEg+CwLDcvXd1cXjV7Rg="></latexit>

1

⇤1
(µ̄L�

µ⌫µR)Fµ⌫

<latexit sha1_base64="StXl+CelkQ++pHl8X+zhSUiArYE="></latexit>

1

⇤2
2

(s̄�µPLb)(µ̄�
µµ)

<latexit sha1_base64="cKS5LuQ+I75Pg1vAKhuQa0TLZ2A="></latexit>

1

⇤2
3

(c̄�µPLb)(⌧̄ �
µPL⌫⌧ )

Possible contributions to Low-E anomalies from Leptoquark

<latexit sha1_base64="6BW/Y2lJkyB0aA5mk8Ao3hUzBHA=">AAAB8nicbVBNS8NAEN34WetX1aOXYBGqh5IUUY9FL4KXKvYD0lg22027dLMbdidCCfkZXjwo4tVf481/47bNQVsfDDzem2FmXhBzpsFxvq2l5ZXVtfXCRnFza3tnt7S339IyUYQ2ieRSdQKsKWeCNoEBp51YURwFnLaD0fXEbz9RpZkUDzCOqR/hgWAhIxiM5N330tvHtHJ6kmW9UtmpOlPYi8TNSRnlaPRKX92+JElEBRCOtfZcJwY/xQoY4TQrdhNNY0xGeEA9QwWOqPbT6cmZfWyUvh1KZUqAPVV/T6Q40nocBaYzwjDU895E/M/zEggv/ZSJOAEqyGxRmHAbpD353+4zRQnwsSGYKGZutckQK0zApFQ0IbjzLy+SVq3qnldrd2fl+lUeRwEdoiNUQS66QHV0gxqoiQiS6Bm9ojcLrBfr3fqYtS5Z+cwB+gPr8wdt2pC0</latexit>

RK(⇤)
<latexit sha1_base64="6ZDKcA3j5TVhTsNkdgzd5hIixHs=">AAACAnicbVDLSsNAFJ3UV62vqCtxEyxC3ZSkiLosdeOygn1AE8JkOm2HTiZh5kYsobjxV9y4UMStX+HOv3HSZqGtBy4czrmXmXOCmDMFtv1tFFZW19Y3ipulre2d3T1z/6CtokQS2iIRj2Q3wIpyJmgLGHDajSXFYcBpJxhfZ37nnkrFInEHk5h6IR4KNmAEg5Z888gF+gBpQ04rDV+5EFlumGRz5ptlu2rPYC0TJydllKPpm19uPyJJSAUQjpXqOXYMXoolMMLptOQmisaYjPGQ9jQVOKTKS2cRptapVvrWIJJ6BFgz9fdFikOlJmGgN0MMI7XoZeJ/Xi+BwZWXMhEnQAWZPzRIuKWTZn1YfSYpAT7RBBPJ9F8tMsISE9CtlXQJzmLkZdKuVZ2Lau32vFxv5HUU0TE6QRXkoEtURzeoiVqIoEf0jF7Rm/FkvBjvxsd8tWDkN4foD4zPH3/tltk=</latexit>

Br(Bs ! µµ)
<latexit sha1_base64="X3TKpPU7PLAsJtLXAQSMP3Ja43Q="></latexit>

x22
L

<latexit sha1_base64="t6L5ZslJDXoOQG/IUeSdIitWSXA="></latexit>

xi3
L V CKM

i3

5

<latexit sha1_base64="4OoD9vLeFyY01OTwoXNsX+uVQQc="></latexit>

�x22
L (x32

L )⇤

m2
LQ

⇢ [0.83, 1.41]⇥ 10�3 TeV�2

<latexit sha1_base64="NlBFmRN2DH79jkS6Chh9WMPeKIE="></latexit>

(V CKM
cs x23

L + V CKM
cb x33

L )(x33
L )⇤

m2
LQ

⇢ [0.12, 0.18] TeV�2

<latexit sha1_base64="sEuZPqEYHm+YJTs9zv4oay378SI="></latexit>

�aµ ⇠ Nc

16⇡2
· 4Re(x32

L (x32
R )⇤)

mbmµ

m2
LQ

(2Qb � 2QLQ)

<latexit sha1_base64="1OYYsUludGjjec1kEtRKEjAFHrg=">AAAB83icdVDLSsNAFJ3UV62vqks3g0WoLkKShrbuim5cuKhgH9CmZTKdtkMnkzAzEUvob7hxoYhbf8adf+OkraCiBy4czrmXe+/xI0alsqwPI7Oyura+kd3MbW3v7O7l9w+aMowFJg0cslC0fSQJo5w0FFWMtCNBUOAz0vInl6nfuiNC0pDfqmlEvACNOB1SjJSWusX7/nUvKTmz095ZP1+wzPNq2XHL0DItq2I7dkqciltyoa2VFAWwRL2ff+8OQhwHhCvMkJQd24qUlyChKGZkluvGkkQIT9CIdDTlKCDSS+Y3z+CJVgZwGApdXMG5+n0iQYGU08DXnQFSY/nbS8W/vE6shlUvoTyKFeF4sWgYM6hCmAYAB1QQrNhUE4QF1bdCPEYCYaVjyukQvj6F/5OmY9pl07lxC7WLZRxZcASOQRHYoAJq4ArUQQNgEIEH8ASejdh4NF6M10VrxljOHIIfMN4+AeAykPI=</latexit>

(x32
L )⇤

<latexit sha1_base64="ggAmGiq0N+6Zr5krvc/QD5AyCgc="></latexit>

(x33
L )⇤

x32
L/R (x32

R/L)*

(x32
R/L)*x32

L/R



Ballpark & Constraints

<latexit sha1_base64="odZ05u0u8wmiQRae3rtfjjw1jAI=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKVI9FLx4r2A9oQ5lsN+3SzSbsboQS+iO8eFDEq7/Hm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUUdaisYhVN0DNBJesZbgRrJsohlEgWCeY3M39zhNTmsfy0UwT5kc4kjzkFI2VOv0AVRbMBuWKW3UXIOvEy0kFcjQH5a/+MKZpxKShArXueW5i/AyV4VSwWamfapYgneCI9SyVGDHtZ4tzZ+TCKkMSxsqWNGSh/p7IMNJ6GgW2M0Iz1qveXPzP66UmvPEzLpPUMEmXi8JUEBOT+e9kyBWjRkwtQaq4vZXQMSqkxiZUsiF4qy+vk3at6tWrtYerSuM2j6MIZ3AOl+DBNTTgHprQAgoTeIZXeHMS58V5dz6WrQUnnzmFP3A+fwCE1I+y</latexit>

b̄

<latexit sha1_base64="EqyAXjgAHq+CAmQCpGvW6LnX5nQ=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlpu6XK27VnYOsEi8nFcjR6Je/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSrlW9y2qteVGp3+RxFOEETuEcPLiCOtxBA1rAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MH4O+M/g==</latexit>s
<latexit sha1_base64="fMSptW40tnLqW2LlchttjVh8K/4=">AAAB8HicbVA9SwNBEJ3zM8avqKXNYhCswl0QtQzaWFgkYD4kOcLeZpMs2ds7dufEcORX2FgoYuvPsfPfuEmu0MQHA4/3ZpiZF8RSGHTdb2dldW19YzO3ld/e2d3bLxwcNkyUaMbrLJKRbgXUcCkUr6NAyVux5jQMJG8Go5up33zk2ohI3eM45n5IB0r0BaNopYcO8idM72qTbqHoltwZyDLxMlKEDNVu4avTi1gScoVMUmPanhujn1KNgkk+yXcSw2PKRnTA25YqGnLjp7ODJ+TUKj3Sj7QthWSm/p5IaWjMOAxsZ0hxaBa9qfif106wf+WnQsUJcsXmi/qJJBiR6fekJzRnKMeWUKaFvZWwIdWUoc0ob0PwFl9eJo1yybsolWvnxcp1FkcOjuEEzsCDS6jALVShDgxCeIZXeHO08+K8Ox/z1hUnmzmCP3A+fwAJKJCR</latexit>

LQ

<latexit sha1_base64="CT4505yk3wLwTlHEZEliuHlNL/o=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CRZBEMpuKeqx6MVjBbcttGvJptk2NMkuSVYoS3+DFw+KePUHefPfmLZ70NYHA4/3ZpiZFyacaeO6305hbX1jc6u4XdrZ3ds/KB8etXScKkJ9EvNYdUKsKWeS+oYZTjuJoliEnLbD8e3Mbz9RpVksH8wkoYHAQ8kiRrCxkt8T6eNFv1xxq+4caJV4OalAjma//NUbxCQVVBrCsdZdz01MkGFlGOF0WuqlmiaYjPGQdi2VWFAdZPNjp+jMKgMUxcqWNGiu/p7IsNB6IkLbKbAZ6WVvJv7ndVMTXQcZk0lqqCSLRVHKkYnR7HM0YIoSwyeWYKKYvRWREVaYGJtPyYbgLb+8Slq1qndZrd3XK42bPI4inMApnIMHV9CAO2iCDwQYPMMrvDnSeXHenY9Fa8HJZ47hD5zPH3wHjno=</latexit>

µ+

<latexit sha1_base64="EnM+gG9nqFI7J9OTp42lUYZ45IE=">AAAB7HicbVBNTwIxEJ3FL8Qv1KOXRmLiRbJLiHokevGIiQsksJJu6UJD2920XROy4Td48aAxXv1B3vw3FtiDgi+Z5OW9mczMCxPOtHHdb6ewtr6xuVXcLu3s7u0flA+PWjpOFaE+iXmsOiHWlDNJfcMMp51EUSxCTtvh+Hbmt5+o0iyWD2aS0EDgoWQRI9hYye+J9PGiX664VXcOtEq8nFQgR7Nf/uoNYpIKKg3hWOuu5yYmyLAyjHA6LfVSTRNMxnhIu5ZKLKgOsvmxU3RmlQGKYmVLGjRXf09kWGg9EaHtFNiM9LI3E//zuqmJroOMySQ1VJLFoijlyMRo9jkaMEWJ4RNLMFHM3orICCtMjM2nZEPwll9eJa1a1bus1u7rlcZNHkcRTuAUzsGDK2jAHTTBBwIMnuEV3hzpvDjvzseiteDkM8fwB87nD38Pjnw=</latexit>

µ�

<latexit sha1_base64="40fnMLSk3gHHDSdLQ94qLgLo9Dg="></latexit>

Br(Bs ! µ+µ�)exp
Br(Bs ! µ+µ�)SM

= 0.73+0.13
�0.10

<latexit sha1_base64="odZ05u0u8wmiQRae3rtfjjw1jAI=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKVI9FLx4r2A9oQ5lsN+3SzSbsboQS+iO8eFDEq7/Hm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUUdaisYhVN0DNBJesZbgRrJsohlEgWCeY3M39zhNTmsfy0UwT5kc4kjzkFI2VOv0AVRbMBuWKW3UXIOvEy0kFcjQH5a/+MKZpxKShArXueW5i/AyV4VSwWamfapYgneCI9SyVGDHtZ4tzZ+TCKkMSxsqWNGSh/p7IMNJ6GgW2M0Iz1qveXPzP66UmvPEzLpPUMEmXi8JUEBOT+e9kyBWjRkwtQaq4vZXQMSqkxiZUsiF4qy+vk3at6tWrtYerSuM2j6MIZ3AOl+DBNTTgHprQAgoTeIZXeHMS58V5dz6WrQUnnzmFP3A+fwCE1I+y</latexit>

b̄

<latexit sha1_base64="fMSptW40tnLqW2LlchttjVh8K/4=">AAAB8HicbVA9SwNBEJ3zM8avqKXNYhCswl0QtQzaWFgkYD4kOcLeZpMs2ds7dufEcORX2FgoYuvPsfPfuEmu0MQHA4/3ZpiZF8RSGHTdb2dldW19YzO3ld/e2d3bLxwcNkyUaMbrLJKRbgXUcCkUr6NAyVux5jQMJG8Go5up33zk2ohI3eM45n5IB0r0BaNopYcO8idM72qTbqHoltwZyDLxMlKEDNVu4avTi1gScoVMUmPanhujn1KNgkk+yXcSw2PKRnTA25YqGnLjp7ODJ+TUKj3Sj7QthWSm/p5IaWjMOAxsZ0hxaBa9qfif106wf+WnQsUJcsXmi/qJJBiR6fekJzRnKMeWUKaFvZWwIdWUoc0ob0PwFl9eJo1yybsolWvnxcp1FkcOjuEEzsCDS6jALVShDgxCeIZXeHO08+K8Ox/z1hUnmzmCP3A+fwAJKJCR</latexit>

LQ

<latexit sha1_base64="OaNJFbjh+s0a4okVkp/ezv//PmA=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlJuuXK27VnYOsEi8nFcjR6Je/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSrlW9y2qteVGp3+RxFOEETuEcPLiCOtxBA1rAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MHyK+M7g==</latexit>c

<latexit sha1_base64="p9Wgec/eYoluHLkgCDsAdkhwRy4=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoMgCGE3iHoMevEYwTwgWcPsZJKMmZ1dZnqFsOQfvHhQxKv/482/cZLsQRMLGoqqbrq7glgKg6777eRWVtfWN/Kbha3tnd294v5Bw0SJZrzOIhnpVkANl0LxOgqUvBVrTsNA8mYwupn6zSeujYjUPY5j7od0oERfMIpWanSQJg9n3WLJLbszkGXiZaQEGWrd4lenF7Ek5AqZpMa0PTdGP6UaBZN8UugkhseUjeiAty1VNOTGT2fXTsiJVXqkH2lbCslM/T2R0tCYcRjYzpDi0Cx6U/E/r51g/8pPhYoT5IrNF/UTSTAi09dJT2jOUI4toUwLeythQ6opQxtQwYbgLb68TBqVsndRrtydl6rXWRx5OIJjOAUPLqEKt1CDOjB4hGd4hTcncl6cd+dj3ppzsplD+APn8wdAqo7s</latexit>

⌧+

<latexit sha1_base64="gMY6JMlHgx0MZEy6Bj1Ojt/lMG8=">AAAB73icbVBNS8NAEJ3Ur1q/qh69BIvgqSRF1GPRi8cK9gOaUDbbTbt0s4m7s0Ip/RNePCji1b/jzX/jts1BWx8MPN6bYWZelAmu0fO+ncLa+sbmVnG7tLO7t39QPjxq6dQoypo0FanqREQzwSVrIkfBOpliJIkEa0ej25nffmJK81Q+4DhjYUIGksecErRSJ5CmFyAxvXLFq3pzuKvEz0kFcjR65a+gn1KTMIlUEK27vpdhOCEKORVsWgqMZhmhIzJgXUslSZgOJ/N7p+6ZVfpunCpbEt25+ntiQhKtx0lkOxOCQ73szcT/vK7B+DqccJkZZJIuFsVGuJi6s+fdPleMohhbQqji9laXDokiFG1EJRuCv/zyKmnVqv5ltXZ/Uanf5HEU4QRO4Rx8uII63EEDmkBBwDO8wpvz6Lw4787HorXg5DPH8AfO5w8zrZAV</latexit>⌫⌧

<latexit sha1_base64="odZ05u0u8wmiQRae3rtfjjw1jAI=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKVI9FLx4r2A9oQ5lsN+3SzSbsboQS+iO8eFDEq7/Hm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUUdaisYhVN0DNBJesZbgRrJsohlEgWCeY3M39zhNTmsfy0UwT5kc4kjzkFI2VOv0AVRbMBuWKW3UXIOvEy0kFcjQH5a/+MKZpxKShArXueW5i/AyV4VSwWamfapYgneCI9SyVGDHtZ4tzZ+TCKkMSxsqWNGSh/p7IMNJ6GgW2M0Iz1qveXPzP66UmvPEzLpPUMEmXi8JUEBOT+e9kyBWjRkwtQaq4vZXQMSqkxiZUsiF4qy+vk3at6tWrtYerSuM2j6MIZ3AOl+DBNTTgHprQAgoTeIZXeHMS58V5dz6WrQUnnzmFP3A+fwCE1I+y</latexit>

b̄

<latexit sha1_base64="fMSptW40tnLqW2LlchttjVh8K/4=">AAAB8HicbVA9SwNBEJ3zM8avqKXNYhCswl0QtQzaWFgkYD4kOcLeZpMs2ds7dufEcORX2FgoYuvPsfPfuEmu0MQHA4/3ZpiZF8RSGHTdb2dldW19YzO3ld/e2d3bLxwcNkyUaMbrLJKRbgXUcCkUr6NAyVux5jQMJG8Go5up33zk2ohI3eM45n5IB0r0BaNopYcO8idM72qTbqHoltwZyDLxMlKEDNVu4avTi1gScoVMUmPanhujn1KNgkk+yXcSw2PKRnTA25YqGnLjp7ODJ+TUKj3Sj7QthWSm/p5IaWjMOAxsZ0hxaBa9qfif106wf+WnQsUJcsXmi/qJJBiR6fekJzRnKMeWUKaFvZWwIdWUoc0ob0PwFl9eJo1yybsolWvnxcp1FkcOjuEEzsCDS6jALVShDgxCeIZXeHO08+K8Ox/z1hUnmzmCP3A+fwAJKJCR</latexit>

LQ

<latexit sha1_base64="p9Wgec/eYoluHLkgCDsAdkhwRy4=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoMgCGE3iHoMevEYwTwgWcPsZJKMmZ1dZnqFsOQfvHhQxKv/482/cZLsQRMLGoqqbrq7glgKg6777eRWVtfWN/Kbha3tnd294v5Bw0SJZrzOIhnpVkANl0LxOgqUvBVrTsNA8mYwupn6zSeujYjUPY5j7od0oERfMIpWanSQJg9n3WLJLbszkGXiZaQEGWrd4lenF7Ek5AqZpMa0PTdGP6UaBZN8UugkhseUjeiAty1VNOTGT2fXTsiJVXqkH2lbCslM/T2R0tCYcRjYzpDi0Cx6U/E/r51g/8pPhYoT5IrNF/UTSTAi09dJT2jOUI4toUwLeythQ6opQxtQwYbgLb68TBqVsndRrtydl6rXWRx5OIJjOAUPLqEKt1CDOjB4hGd4hTcncl6cd+dj3ppzsplD+APn8wdAqo7s</latexit>

⌧+

<latexit sha1_base64="EqyAXjgAHq+CAmQCpGvW6LnX5nQ=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlpu6XK27VnYOsEi8nFcjR6Je/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSrlW9y2qteVGp3+RxFOEETuEcPLiCOtxBA1rAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MH4O+M/g==</latexit>s
<latexit sha1_base64="EnM+gG9nqFI7J9OTp42lUYZ45IE=">AAAB7HicbVBNTwIxEJ3FL8Qv1KOXRmLiRbJLiHokevGIiQsksJJu6UJD2920XROy4Td48aAxXv1B3vw3FtiDgi+Z5OW9mczMCxPOtHHdb6ewtr6xuVXcLu3s7u0flA+PWjpOFaE+iXmsOiHWlDNJfcMMp51EUSxCTtvh+Hbmt5+o0iyWD2aS0EDgoWQRI9hYye+J9PGiX664VXcOtEq8nFQgR7Nf/uoNYpIKKg3hWOuu5yYmyLAyjHA6LfVSTRNMxnhIu5ZKLKgOsvmxU3RmlQGKYmVLGjRXf09kWGg9EaHtFNiM9LI3E//zuqmJroOMySQ1VJLFoijlyMRo9jkaMEWJ4RNLMFHM3orICCtMjM2nZEPwll9eJa1a1bus1u7rlcZNHkcRTuAUzsGDK2jAHTTBBwIMnuEV3hzpvDjvzseiteDkM8fwB87nD38Pjnw=</latexit>

µ�
<latexit sha1_base64="fMSptW40tnLqW2LlchttjVh8K/4=">AAAB8HicbVA9SwNBEJ3zM8avqKXNYhCswl0QtQzaWFgkYD4kOcLeZpMs2ds7dufEcORX2FgoYuvPsfPfuEmu0MQHA4/3ZpiZF8RSGHTdb2dldW19YzO3ld/e2d3bLxwcNkyUaMbrLJKRbgXUcCkUr6NAyVux5jQMJG8Go5up33zk2ohI3eM45n5IB0r0BaNopYcO8idM72qTbqHoltwZyDLxMlKEDNVu4avTi1gScoVMUmPanhujn1KNgkk+yXcSw2PKRnTA25YqGnLjp7ODJ+TUKj3Sj7QthWSm/p5IaWjMOAxsZ0hxaBa9qfif106wf+WnQsUJcsXmi/qJJBiR6fekJzRnKMeWUKaFvZWwIdWUoc0ob0PwFl9eJo1yybsolWvnxcp1FkcOjuEEzsCDS6jALVShDgxCeIZXeHO08+K8Ox/z1hUnmzmCP3A+fwAJKJCR</latexit>

LQ

<latexit sha1_base64="No79/MrFtuId4SD7VqsP+Yh98cI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZtAvV9yqOwdZJV5OKpCj0S9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukXat6l9Va86JSv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPxyuM7Q==</latexit>

b
<latexit sha1_base64="EqyAXjgAHq+CAmQCpGvW6LnX5nQ=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlpu6XK27VnYOsEi8nFcjR6Je/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSrlW9y2qteVGp3+RxFOEETuEcPLiCOtxBA1rAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MH4O+M/g==</latexit>s

<latexit sha1_base64="p9Wgec/eYoluHLkgCDsAdkhwRy4=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoMgCGE3iHoMevEYwTwgWcPsZJKMmZ1dZnqFsOQfvHhQxKv/482/cZLsQRMLGoqqbrq7glgKg6777eRWVtfWN/Kbha3tnd294v5Bw0SJZrzOIhnpVkANl0LxOgqUvBVrTsNA8mYwupn6zSeujYjUPY5j7od0oERfMIpWanSQJg9n3WLJLbszkGXiZaQEGWrd4lenF7Ek5AqZpMa0PTdGP6UaBZN8UugkhseUjeiAty1VNOTGT2fXTsiJVXqkH2lbCslM/T2R0tCYcRjYzpDi0Cx6U/E/r51g/8pPhYoT5IrNF/UTSTAi09dJT2jOUI4toUwLeythQ6opQxtQwYbgLb68TBqVsndRrtydl6rXWRx5OIJjOAUPLqEKt1CDOjB4hGd4hTcncl6cd+dj3ppzsplD+APn8wdAqo7s</latexit>

⌧+
<latexit sha1_base64="EnM+gG9nqFI7J9OTp42lUYZ45IE=">AAAB7HicbVBNTwIxEJ3FL8Qv1KOXRmLiRbJLiHokevGIiQsksJJu6UJD2920XROy4Td48aAxXv1B3vw3FtiDgi+Z5OW9mczMCxPOtHHdb6ewtr6xuVXcLu3s7u0flA+PWjpOFaE+iXmsOiHWlDNJfcMMp51EUSxCTtvh+Hbmt5+o0iyWD2aS0EDgoWQRI9hYye+J9PGiX664VXcOtEq8nFQgR7Nf/uoNYpIKKg3hWOuu5yYmyLAyjHA6LfVSTRNMxnhIu5ZKLKgOsvmxU3RmlQGKYmVLGjRXf09kWGg9EaHtFNiM9LI3E//zuqmJroOMySQ1VJLFoijlyMRo9jkaMEWJ4RNLMFHM3orICCtMjM2nZEPwll9eJa1a1bus1u7rlcZNHkcRTuAUzsGDK2jAHTTBBwIMnuEV3hzpvDjvzseiteDkM8fwB87nD38Pjnw=</latexit>

µ�

<latexit sha1_base64="uCeCkwTntU7IFjePzaBDDWD1xTE=">AAAB6nicbVBNSwMxEJ3Ur1q/qh69BIvgqewWUY9FLx4r2g9ol5JNs21okl2SrFCW/gQvHhTx6i/y5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6tJOEBZIMFY84JdZJDz2Z9ssVr+rNgVeJn5MK5Gj0y1+9QUxTyZSlghjT9b3EBhnRllPBpqVealhC6JgMWddRRSQzQTY/dYrPnDLAUaxdKYvn6u+JjEhjJjJ0nZLYkVn2ZuJ/Xje10XWQcZWklim6WBSlAtsYz/7GA64ZtWLiCKGau1sxHRFNqHXplFwI/vLLq6RVq/qX1dr9RaV+k8dRhBM4hXPw4QrqcAcNaAKFITzDK7whgV7QO/pYtBZQPnMMf4A+fwBfqI3d</latexit>µ

<latexit sha1_base64="fMSptW40tnLqW2LlchttjVh8K/4=">AAAB8HicbVA9SwNBEJ3zM8avqKXNYhCswl0QtQzaWFgkYD4kOcLeZpMs2ds7dufEcORX2FgoYuvPsfPfuEmu0MQHA4/3ZpiZF8RSGHTdb2dldW19YzO3ld/e2d3bLxwcNkyUaMbrLJKRbgXUcCkUr6NAyVux5jQMJG8Go5up33zk2ohI3eM45n5IB0r0BaNopYcO8idM72qTbqHoltwZyDLxMlKEDNVu4avTi1gScoVMUmPanhujn1KNgkk+yXcSw2PKRnTA25YqGnLjp7ODJ+TUKj3Sj7QthWSm/p5IaWjMOAxsZ0hxaBa9qfif106wf+WnQsUJcsXmi/qJJBiR6fekJzRnKMeWUKaFvZWwIdWUoc0ob0PwFl9eJo1yybsolWvnxcp1FkcOjuEEzsCDS6jALVShDgxCeIZXeHO08+K8Ox/z1hUnmzmCP3A+fwAJKJCR</latexit>

LQ

<latexit sha1_base64="oZj6QHc08ThmQ1Qg86/syiir9T4=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4kJIUUY9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dlZW19Y3Ngtbxe2d3b390sFhU8epYthgsYhVO6AaBZfYMNwIbCcKaRQIbAWj26nfekKleSwfzThBP6IDyUPOqLHSQ3Cue6WyW3FnIMvEy0kZctR7pa9uP2ZphNIwQbXueG5i/Iwqw5nASbGbakwoG9EBdiyVNELtZ7NTJ+TUKn0SxsqWNGSm/p7IaKT1OApsZ0TNUC96U/E/r5Oa8NrPuExSg5LNF4WpICYm079JnytkRowtoUxxeythQ6ooMzadog3BW3x5mTSrFe+yUr2/KNdu8jgKcAwncAYeXEEN7qAODWAwgGd4hTdHOC/Ou/Mxb11x8pkj+APn8wcC/42g</latexit>

b, s

<latexit sha1_base64="N29tSf3kwZOyzVWjRFGRSPW6/w8=">AAAB7XicbVDLSgNBEJyNrxhfUY9eBoPgKewGUY9BLx4jmAckS+idzCZj5rHMzAphyT948aCIV//Hm3/jJNmDJhY0FFXddHdFCWfG+v63V1hb39jcKm6Xdnb39g/Kh0cto1JNaJMornQnAkM5k7RpmeW0k2gKIuK0HY1vZ377iWrDlHywk4SGAoaSxYyAdVKrNwQhoF+u+FV/DrxKgpxUUI5Gv/zVGyiSCiot4WBMN/ATG2agLSOcTku91NAEyBiGtOuoBEFNmM2vneIzpwxwrLQrafFc/T2RgTBmIiLXKcCOzLI3E//zuqmNr8OMySS1VJLFojjl2Co8ex0PmKbE8okjQDRzt2IyAg3EuoBKLoRg+eVV0qpVg8tq7f6iUr/J4yiiE3SKzlGArlAd3aEGaiKCHtEzekVvnvJevHfvY9Fa8PKZY/QH3ucPiTWPHA==</latexit>�

<latexit sha1_base64="XjeC9aH/IumeZYUHzhyxASlFg9M=">AAAB63icbVBNS8NAEJ34WetX1aOXxSJ4KkkR9Vj04rGC/YA2lM120y7d3YTdiVBC/4IXD4p49Q9589+YtDlo64OBx3szzMwLYiksuu63s7a+sbm1Xdop7+7tHxxWjo7bNkoM4y0Wych0A2q5FJq3UKDk3dhwqgLJO8HkLvc7T9xYEelHnMbcV3SkRSgYxVzqI00Glapbc+cgq8QrSBUKNAeVr/4wYoniGpmk1vY8N0Y/pQYFk3xW7ieWx5RN6Ij3Mqqp4tZP57fOyHmmDEkYmaw0krn6eyKlytqpCrJORXFsl71c/M/rJRje+KnQcYJcs8WiMJEEI5I/TobCcIZymhHKjMhuJWxMDWWYxVPOQvCWX14l7XrNu6rVHy6rjdsijhKcwhlcgAfX0IB7aEILGIzhGV7hzVHOi/PufCxa15xi5gT+wPn8ASN3jk8=</latexit>⌧

<latexit sha1_base64="fMSptW40tnLqW2LlchttjVh8K/4=">AAAB8HicbVA9SwNBEJ3zM8avqKXNYhCswl0QtQzaWFgkYD4kOcLeZpMs2ds7dufEcORX2FgoYuvPsfPfuEmu0MQHA4/3ZpiZF8RSGHTdb2dldW19YzO3ld/e2d3bLxwcNkyUaMbrLJKRbgXUcCkUr6NAyVux5jQMJG8Go5up33zk2ohI3eM45n5IB0r0BaNopYcO8idM72qTbqHoltwZyDLxMlKEDNVu4avTi1gScoVMUmPanhujn1KNgkk+yXcSw2PKRnTA25YqGnLjp7ODJ+TUKj3Sj7QthWSm/p5IaWjMOAxsZ0hxaBa9qfif106wf+WnQsUJcsXmi/qJJBiR6fekJzRnKMeWUKaFvZWwIdWUoc0ob0PwFl9eJo1yybsolWvnxcp1FkcOjuEEzsCDS6jALVShDgxCeIZXeHO08+K8Ox/z1hUnmzmCP3A+fwAJKJCR</latexit>

LQ

<latexit sha1_base64="EqyAXjgAHq+CAmQCpGvW6LnX5nQ=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlpu6XK27VnYOsEi8nFcjR6Je/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSrlW9y2qteVGp3+RxFOEETuEcPLiCOtxBA1rAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MH4O+M/g==</latexit>s

<latexit sha1_base64="XjeC9aH/IumeZYUHzhyxASlFg9M=">AAAB63icbVBNS8NAEJ34WetX1aOXxSJ4KkkR9Vj04rGC/YA2lM120y7d3YTdiVBC/4IXD4p49Q9589+YtDlo64OBx3szzMwLYiksuu63s7a+sbm1Xdop7+7tHxxWjo7bNkoM4y0Wych0A2q5FJq3UKDk3dhwqgLJO8HkLvc7T9xYEelHnMbcV3SkRSgYxVzqI00Glapbc+cgq8QrSBUKNAeVr/4wYoniGpmk1vY8N0Y/pQYFk3xW7ieWx5RN6Ij3Mqqp4tZP57fOyHmmDEkYmaw0krn6eyKlytqpCrJORXFsl71c/M/rJRje+KnQcYJcs8WiMJEEI5I/TobCcIZymhHKjMhuJWxMDWWYxVPOQvCWX14l7XrNu6rVHy6rjdsijhKcwhlcgAfX0IB7aEILGIzhGV7hzVHOi/PufCxa15xi5gT+wPn8ASN3jk8=</latexit>⌧
<latexit sha1_base64="uCeCkwTntU7IFjePzaBDDWD1xTE=">AAAB6nicbVBNSwMxEJ3Ur1q/qh69BIvgqewWUY9FLx4r2g9ol5JNs21okl2SrFCW/gQvHhTx6i/y5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6tJOEBZIMFY84JdZJDz2Z9ssVr+rNgVeJn5MK5Gj0y1+9QUxTyZSlghjT9b3EBhnRllPBpqVealhC6JgMWddRRSQzQTY/dYrPnDLAUaxdKYvn6u+JjEhjJjJ0nZLYkVn2ZuJ/Xje10XWQcZWklim6WBSlAtsYz/7GA64ZtWLiCKGau1sxHRFNqHXplFwI/vLLq6RVq/qX1dr9RaV+k8dRhBM4hXPw4QrqcAcNaAKFITzDK7whgV7QO/pYtBZQPnMMf4A+fwBfqI3d</latexit>µ

<latexit sha1_base64="nW0Ka8XcHD/kZO1+lJwvPsmKBlU=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKVI9FLx4r2A9oQ5lsN+3SzSbsboQS+iO8eFDEq7/Hm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUUdaisYhVN0DNBJesZbgRrJsohlEgWCeY3M39zhNTmsfy0UwT5kc4kjzkFI2VOv0AVaZng3LFrboLkHXi5aQCOZqD8ld/GNM0YtJQgVr3PDcxfobKcCrYrNRPNUuQTnDEepZKjJj2s8W5M3JhlSEJY2VLGrJQf09kGGk9jQLbGaEZ61VvLv7n9VIT3vgZl0lqmKTLRWEqiInJ/Hcy5IpRI6aWIFXc3kroGBVSYxMq2RC81ZfXSbtW9erV2sNVpXGbx1GEMziHS/DgGhpwD01oAYUJPMMrvDmJ8+K8Ox/L1oKTz5zCHzifP56pj8M=</latexit>

s̄

<latexit sha1_base64="3HbQsAHOHutQQJH+p0cwOMgbSC0=">AAACHnicbZDLSgMxFIYz9VbrrerSTbAIilBmirdlqRuXFWwVOnXIpKcamsmMyRlpGfokbnwVNy4UEVzp25jWLrz9cODjP+eQnD9MpDDouh9Obmp6ZnYuP19YWFxaXimurjVNnGoODR7LWF+EzIAUChooUMJFooFFoYTzsHc86p/fgjYiVmc4SKAdsSsluoIztFZQ3PcR+pjV9HC7FnDqY2yLpZe71FdpMMKdIPN1RKGfDKkv4Ya6ZS8oltyyOxb9C94ESmSielB88zsxTyNQyCUzpuW5CbYzplFwCcOCnxpIGO+xK2hZVCwC087G5w3plnU6tBtrWwrp2P2+kbHImEEU2smI4bX53RuZ//VaKXaP2plQSYqg+NdD3VRSG8IoK9oRGjjKgQXGtbB/pfyaacbRJlqwIXi/T/4LzUrZOyhXTvdK1dokjjzZIJtkm3jkkFTJCamTBuHkjjyQJ/Ls3DuPzovz+jWacyY76+SHnPdParyhZA==</latexit>

Br(Bc ! ⌧+⌫⌧ )exp  0.1
<latexit sha1_base64="rO17DalIGZLh5FDQM5IQLx/myuE="></latexit>

Br(Bs ! ⌧+µ�)exp < 2.1⇥ 10�5 <latexit sha1_base64="ij/6I/tQZ48RtQ/zpzdVEaajWsA="></latexit>

Br(B+ ! K+⌧+µ�) < 2.8⇥ 10�5

<latexit sha1_base64="936qULTcvKBha66b19uLYygimv4=">AAACGnicbVA9SwNBEN3zM8avqKXNYhC0MNypaAqLEBvLCCYGcjHMbTZxcffu2J0Tw5HfYeNfsbFQxE5s/DduPgpNHFj28d4MM+8FsRQGXffbmZmdm19YzCxll1dW19ZzG5s1EyWa8SqLZKTrARguRcirKFDyeqw5qEDy6+DufKBf33NtRBReYS/mTQXdUHQEA7RUK+f5yB8wLev+no+QUB8j6iv7d0Ep2Kdn9MhyQnFDPfcmPSj2W7m8W3CHRaeBNwZ5Mq5KK/fptyOWKB4ik2BMw3NjbKagUTDJ+1k/MTwGdgdd3rAwBLusmQ6t9emuZdq0E2n7QqRD9vdECsqYngpspwK8NZPagPxPayTYKTZTEcYJ8pCNFnUSSa3/QU60LTRnKHsWANPC3krZLWhgaNPM2hC8ScvToHZY8E4Kh5fH+VJ5HEeGbJMdskc8ckpK5IJUSJUw8kieySt5c56cF+fd+Ri1zjjjmS3yp5yvH1hFnyU=</latexit>

Br(⌧ ! µ�) < 3⇥ 10�8
<latexit sha1_base64="BWUvYwBE1MKiMiSK02V8fU2L9Bk=">AAACGnicbVC7SgNBFJ2Nrxhfq5Y2g0GIhWE3+EhhEWJjGcE8ILuG2ckkGTL7YOauGJb9Dht/xcZCETux8W+cPApNvDDM4Zx7ufccLxJcgWV9G5ml5ZXVtex6bmNza3vH3N1rqDCWlNVpKELZ8ohiggesDhwEa0WSEd8TrOkNr8Z6855JxcPgFkYRc33SD3iPUwKa6pi2A+wBkqpMCw6QGDsQYsfXfzTgx/gSnxVtzXGfKWxbd8lJOe2YeatoTQovAnsG8mhWtY756XRDGvssACqIUm3bisBNiAROBUtzTqxYROiQ9Flbw4DoZW4ysZbiI810cS+U+gWAJ+zviYT4So18T3f6BAZqXhuT/2ntGHplN+FBFAML6HRRLxZY+x/nhLtcMgpipAGhkutbMR0QSSjoNHM6BHve8iJolIr2ebF0c5qvVGdxZNEBOkQFZKMLVEHXqIbqiKJH9Ixe0ZvxZLwY78bHtDVjzGb20Z8yvn4AvV+exA==</latexit>

Br(⌧ ! µ�) < 5.1⇥ 10�8

Upper limits from LFV in B-meson decays

Upper limits from LFV in tau decays

<latexit sha1_base64="fMSptW40tnLqW2LlchttjVh8K/4=">AAAB8HicbVA9SwNBEJ3zM8avqKXNYhCswl0QtQzaWFgkYD4kOcLeZpMs2ds7dufEcORX2FgoYuvPsfPfuEmu0MQHA4/3ZpiZF8RSGHTdb2dldW19YzO3ld/e2d3bLxwcNkyUaMbrLJKRbgXUcCkUr6NAyVux5jQMJG8Go5up33zk2ohI3eM45n5IB0r0BaNopYcO8idM72qTbqHoltwZyDLxMlKEDNVu4avTi1gScoVMUmPanhujn1KNgkk+yXcSw2PKRnTA25YqGnLjp7ODJ+TUKj3Sj7QthWSm/p5IaWjMOAxsZ0hxaBa9qfif106wf+WnQsUJcsXmi/qJJBiR6fekJzRnKMeWUKaFvZWwIdWUoc0ob0PwFl9eJo1yybsolWvnxcp1FkcOjuEEzsCDS6jALVShDgxCeIZXeHO08+K8Ox/z1hUnmzmCP3A+fwAJKJCR</latexit>

LQ

<latexit sha1_base64="No79/MrFtuId4SD7VqsP+Yh98cI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZtAvV9yqOwdZJV5OKpCj0S9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukXat6l9Va86JSv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPxyuM7Q==</latexit>

b

<latexit sha1_base64="EnM+gG9nqFI7J9OTp42lUYZ45IE=">AAAB7HicbVBNTwIxEJ3FL8Qv1KOXRmLiRbJLiHokevGIiQsksJJu6UJD2920XROy4Td48aAxXv1B3vw3FtiDgi+Z5OW9mczMCxPOtHHdb6ewtr6xuVXcLu3s7u0flA+PWjpOFaE+iXmsOiHWlDNJfcMMp51EUSxCTtvh+Hbmt5+o0iyWD2aS0EDgoWQRI9hYye+J9PGiX664VXcOtEq8nFQgR7Nf/uoNYpIKKg3hWOuu5yYmyLAyjHA6LfVSTRNMxnhIu5ZKLKgOsvmxU3RmlQGKYmVLGjRXf09kWGg9EaHtFNiM9LI3E//zuqmJroOMySQ1VJLFoijlyMRo9jkaMEWJ4RNLMFHM3orICCtMjM2nZEPwll9eJa1a1bus1u7rlcZNHkcRTuAUzsGDK2jAHTTBBwIMnuEV3hzpvDjvzseiteDkM8fwB87nD38Pjnw=</latexit>

µ�
<latexit sha1_base64="CT4505yk3wLwTlHEZEliuHlNL/o=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CRZBEMpuKeqx6MVjBbcttGvJptk2NMkuSVYoS3+DFw+KePUHefPfmLZ70NYHA4/3ZpiZFyacaeO6305hbX1jc6u4XdrZ3ds/KB8etXScKkJ9EvNYdUKsKWeS+oYZTjuJoliEnLbD8e3Mbz9RpVksH8wkoYHAQ8kiRrCxkt8T6eNFv1xxq+4caJV4OalAjma//NUbxCQVVBrCsdZdz01MkGFlGOF0WuqlmiaYjPGQdi2VWFAdZPNjp+jMKgMUxcqWNGiu/p7IsNB6IkLbKbAZ6WVvJv7ndVMTXQcZk0lqqCSLRVHKkYnR7HM0YIoSwyeWYKKYvRWREVaYGJtPyYbgLb+8Slq1qndZrd3XK42bPI4inMApnIMHV9CAO2iCDwQYPMMrvDnSeXHenY9Fa8HJZ47hD5zPH3wHjno=</latexit>

µ+

<latexit sha1_base64="EqyAXjgAHq+CAmQCpGvW6LnX5nQ=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlpu6XK27VnYOsEi8nFcjR6Je/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSrlW9y2qteVGp3+RxFOEETuEcPLiCOtxBA1rAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MH4O+M/g==</latexit>s

[ATLAS-CONF-2020-049]

+
<latexit sha1_base64="g9FFUw/coUKKoHqLhld7uyGato4="></latexit>

RK(⇤) ⌘
Br(B ! K(⇤)µ+µ�)

Br(B ! K(⇤)e+e�)
<latexit sha1_base64="GUMN5kO0yvNMELGMRZx9tlLaAZE=">AAACCXicbVA9SwNBEN3z2/gVtbRZDEJswl0QtQza2AiKJhFyR5jb7CVLdu+O3Tk1HGlt/Cs2ForY+g/s/DduYgq/Hgw83pthZl6YSmHQdT+cqemZ2bn5hcXC0vLK6lpxfaNhkkwzXmeJTPRVCIZLEfM6CpT8KtUcVCh5M+wfj/zmNddGJPElDlIeKOjGIhIM0ErtIi1XK55vRFcB9ZHfYk7hBgY00omiF6fD3Xax5FbcMehf4k1IiUxw1i6++52EZYrHyCQY0/LcFIMcNAom+bDgZ4anwPrQ5S1LY1DcBPn4kyHdsUqHRom2FSMdq98nclDGDFRoOxVgz/z2RuJ/XivD6DDIRZxmyGP2tSjKJMWEjmKhHaE5QzmwBJgW9lbKeqCBoQ2vYEPwfr/8lzRslPuV6vleqXY0iWOBbJFtUiYeOSA1ckLOSJ0wckceyBN5du6dR+fFef1qnXImM5vkB5y3T14rmOA=</latexit>

(2.1� away from SM)

Ballpark for Anomalies(?)

<latexit sha1_base64="Ra1B3jfhp2rR8ecICDxgDMA0zn8=">AAACDXicbVC5TsNAFFxzhnAZKGlWBCQKYtkRZxeRhjJI5JBsY603m2SV9aE9kCIrP0DDr9BQgBAtPR1/wyZxAQmj96TRzHvafROmjApp29/GwuLS8spqYa24vrG5tW3u7DZFojgmDZywhLdDJAijMWlIKhlpp5ygKGSkFQ5qY7/1QLigSXwnhynxI9SLaZdiJLUUmIe14Oo+C4UXKV0j6AkVCiKhC8u2dXYCy45l+4FZsi17AjhPnJyUQI56YH55nQSriMQSMySE69ip9DPEJcWMjIqeEiRFeIB6xNU0RhERfja5ZgSPtNKB3YTrjiWcqL83MhQJMYxCPRkh2Rez3lj8z3OV7F76GY1TJUmMpw91FYMygeNoYIdygiUbaoIwp/qvEPcRR1jqAIs6BGf25HnSrFjOuVW5PS1Vr/M4CmAfHIBj4IALUAU3oA4aAINH8AxewZvxZLwY78bHdHTByHf2wB8Ynz/JKJlu</latexit>

Cbsµµ
9 ⇢ [�0.5,�1.0]

(depends on scenarios / Wilson coefficients)

W. Altmannshofer, P. Stangl [2103.13370]

<latexit sha1_base64="LawIyqxHoYr+KolkTojjnzAYZA4=">AAACBnicbVDLSsNAFJ34rPUVdSnCYBFawZAUX8uiG8FNFfuAJobJdNIOnTyYmQglZOXGX3HjQhG3foM7/8Zpm4W2HrhwOOde7r3HixkV0jS/tbn5hcWl5cJKcXVtfWNT39puiijhmDRwxCLe9pAgjIakIalkpB1zggKPkZY3uBz5rQfCBY3COzmMiROgXkh9ipFUkqvvVQ3rqGqc2IL2AgRtWL510+v7tHxYybKKq5dMwxwDzhIrJyWQo+7qX3Y3wklAQokZEqJjmbF0UsQlxYxkRTsRJEZ4gHqko2iIAiKcdPxGBg+U0oV+xFWFEo7V3xMpCoQYBp7qDJDsi2lvJP7ndRLpnzspDeNEkhBPFvkJgzKCo0xgl3KCJRsqgjCn6laI+4gjLFVyRRWCNf3yLGmqIE+N6s1xqXaRx1EAu2AflIEFzkANXIE6aAAMHsEzeAVv2pP2or1rH5PWOS2f2QF/oH3+APTJlkY=</latexit>

2.1� 2.5� (RK(⇤))
<latexit sha1_base64="ZE8Jok2m8PeZvBok3NWbwTcEdFg=">AAAB+nicbVDLSsNAFJ34rPWV6tLNYBHqJiRV1GXRjeCmin1AE8JkOmmHzkzCzEQptZ/ixoUibv0Sd/6N0zYLbT1w4XDOvdx7T5QyqrTrfltLyyura+uFjeLm1vbOrl3aa6okk5g0cMIS2Y6QIowK0tBUM9JOJUE8YqQVDa4mfuuBSEUTca+HKQk46gkaU4y0kUK7dOJ4vqI9jqAPK3fhzXFol13HnQIuEi8nZZCjHtpffjfBGSdCY4aU6nhuqoMRkppiRsZFP1MkRXiAeqRjqECcqGA0PX0Mj4zShXEiTQkNp+rviRHiSg15ZDo50n01703E/7xOpuOLYERFmmki8GxRnDGoEzjJAXapJFizoSEIS2puhbiPJMLapFU0IXjzLy+SZtXxzpzq7Wm5dpnHUQAH4BBUgAfOQQ1cgzpoAAwewTN4BW/Wk/VivVsfs9YlK5/ZB39gff4AkkmSRA==</latexit>

3.1� (RK)

<latexit sha1_base64="X3TKpPU7PLAsJtLXAQSMP3Ja43Q="></latexit>

x22
L

<latexit sha1_base64="X3TKpPU7PLAsJtLXAQSMP3Ja43Q="></latexit>

x22
L

<latexit sha1_base64="phVAj8vt3NQh3fhVm8oG8g7H4/I="></latexit>

x23
L

<latexit sha1_base64="HPYyULMPG6hoL13Z/2oOfWVFpng="></latexit>

x32
L/R

<latexit sha1_base64="t6L5ZslJDXoOQG/IUeSdIitWSXA="></latexit>

xi3
L V CKM

i3

<latexit sha1_base64="aUvREcgB9t3Oo8wmfCmLmjO22s0="></latexit>

x33
L/R

<latexit sha1_base64="aUvREcgB9t3Oo8wmfCmLmjO22s0="></latexit>

x33
L/R

<latexit sha1_base64="Fd9MlzhrnsQq6AIgMndwoUNOdFI="></latexit>

x33
R

A. G. Akeroyd et al. 
[PRD 96 (2017) 075011] 

LHCb Collaboration 
[PRL 123 (2019) 211801] 

BaBar Collaboration 
[PRD 86 (2012) 012004] 

Belle Collaboration 
[PLB 699 (2011) 251] 

BaBar Collaboration 
[PRL 104 (2010) 021802]

Belle Collaboration 
[PLB 666 (2008) 16]
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<latexit sha1_base64="1OYYsUludGjjec1kEtRKEjAFHrg=">AAAB83icdVDLSsNAFJ3UV62vqks3g0WoLkKShrbuim5cuKhgH9CmZTKdtkMnkzAzEUvob7hxoYhbf8adf+OkraCiBy4czrmXe+/xI0alsqwPI7Oyura+kd3MbW3v7O7l9w+aMowFJg0cslC0fSQJo5w0FFWMtCNBUOAz0vInl6nfuiNC0pDfqmlEvACNOB1SjJSWusX7/nUvKTmz095ZP1+wzPNq2XHL0DItq2I7dkqciltyoa2VFAWwRL2ff+8OQhwHhCvMkJQd24qUlyChKGZkluvGkkQIT9CIdDTlKCDSS+Y3z+CJVgZwGApdXMG5+n0iQYGU08DXnQFSY/nbS8W/vE6shlUvoTyKFeF4sWgYM6hCmAYAB1QQrNhUE4QF1bdCPEYCYaVjyukQvj6F/5OmY9pl07lxC7WLZRxZcASOQRHYoAJq4ArUQQNgEIEH8ASejdh4NF6M10VrxljOHIIfMN4+AeAykPI=</latexit>

(x32
L )⇤

<latexit sha1_base64="z8XLZ+LbtAouGocTLqZQVglCEvA="></latexit>

(x22
L/R)

⇤

<latexit sha1_base64="z8XLZ+LbtAouGocTLqZQVglCEvA="></latexit>

(x22
L/R)

⇤
<latexit sha1_base64="+aabX/BWIpPAqTHoo72/K5Mfd1o="></latexit>

(x33
L/R)

⇤

<latexit sha1_base64="z29FGa3SFl3KnIFbfq01/FYvLKY="></latexit>

(x22
L )⇤

<latexit sha1_base64="rpacNj8TSCt3HLsczJHDeaclIHg="></latexit>

(x32
L )⇤



Result & best-fit parameters
<latexit sha1_base64="2OCYTNVOpQVgUUnAuRAhdAv3pKM=">AAACEHicbVC7SgNBFJ31GeMramkzGMTYhN0gaiOIglhYRDAxkIQwO7kbB2d2l5m7Ylj2E2z8FRsLRWwt7fwbJ49Cjac6nHMv99zjx1IYdN0vZ2p6ZnZuPreQX1xaXlktrK3XTZRoDjUeyUg3fGZAihBqKFBCI9bAlC/h2r89HfjXd6CNiMIr7MfQVqwXikBwhlbqFHZKLYR7TM8iTTPVSVta0YvLjB7RCh059Arq2W6nUHTL7hB0knhjUiRjVDuFz1Y34omCELlkxjQ9N8Z2yjQKLiHLtxIDMeO3rAdNS0OmwLTT4UMZ3bZKlwY2UxCFSIfqz42UKWP6yreTiuGN+esNxP+8ZoLBYTsVYZwghHx0KEgkxYgO2qFdoYGj7FvCuBY2K+U3TDOOtsO8LcH7+/IkqVfK3n65crlXPD4Z15Ejm2SLlIhHDsgxOSdVUiOcPJAn8kJenUfn2Xlz3kejU854Z4P8gvPxDbNwm7w=</latexit>

(For mLQ = 2 TeV)

7

K. Ban, Y. Jho, Y. Kwon,  
S.C. Park, S. Park, P.-Y. Tseng 
[2104.06656]

The preferred region can be

consistent with the lastest

exp. result of                     . 

<latexit sha1_base64="6ZDKcA3j5TVhTsNkdgzd5hIixHs=">AAACAnicbVDLSsNAFJ3UV62vqCtxEyxC3ZSkiLosdeOygn1AE8JkOm2HTiZh5kYsobjxV9y4UMStX+HOv3HSZqGtBy4czrmXmXOCmDMFtv1tFFZW19Y3ipulre2d3T1z/6CtokQS2iIRj2Q3wIpyJmgLGHDajSXFYcBpJxhfZ37nnkrFInEHk5h6IR4KNmAEg5Z888gF+gBpQ04rDV+5EFlumGRz5ptlu2rPYC0TJydllKPpm19uPyJJSAUQjpXqOXYMXoolMMLptOQmisaYjPGQ9jQVOKTKS2cRptapVvrWIJJ6BFgz9fdFikOlJmGgN0MMI7XoZeJ/Xi+BwZWXMhEnQAWZPzRIuKWTZn1YfSYpAT7RBBPJ9F8tMsISE9CtlXQJzmLkZdKuVZ2Lau32vFxv5HUU0TE6QRXkoEtURzeoiVqIoEf0jF7Rm/FkvBjvxsd8tWDkN4foD4zPH3/tltk=</latexit>

Br(Bs ! µµ)

Large(>0.1) RH couplings are 
disfavored by

<latexit sha1_base64="yPpvVQulT+PERqRJqrStummTgZw=">AAACFXicbVDLSgMxFM3UV62vqks3waK0ImWmiLosdSO4qWIf0KlDJk3b0MyD5I5YhvkJN/6KGxeKuBXc+Temj4W2HrjhcM693NzjhoIrMM1vI7WwuLS8kl7NrK1vbG5lt3fqKogkZTUaiEA2XaKY4D6rAQfBmqFkxHMFa7iDi5HfuGdS8cC/hWHI2h7p+bzLKQEtOdljG9gDxBWZ5CuOsiHAtheNqoBtbB/q58aJr+7i/FEhSZxsziyaY+B5Yk1JDk1RdbJfdiegkcd8oIIo1bLMENoxkcCpYEnGjhQLCR2QHmtp6hOPqXY8virBB1rp4G4gdfmAx+rviZh4Sg09V3d6BPpq1huJ/3mtCLrn7Zj7YQTMp5NF3UhgffwoItzhklEQQ00IlVz/FdM+kYSCDjKjQ7BmT54n9VLROi2Wrk9y5co0jjTaQ/sojyx0hsroElVRDVH0iJ7RK3oznowX4934mLSmjOnMLvoD4/MHc6+dFg==</latexit>

Br(Bs ! µµ) & RK(⇤)

<latexit sha1_base64="iPtEN27VoU2AJn1/Uce6aVTmwlo="></latexit>

x32
L ' ±1.2, x32

R ' ⌥0.18 provides a simultaneous explanation for (g � 2)µ, RK(⇤) , and RD(⇤)



Searches for LQ at the LHC

• LQ can be pair-produced with a large cross section. (QCD process)

8

• For Single LQ production, current/future LHC searches can be sensitive to 
LQ couplings

[JHEP 07 (2018) 115 (CMS Collab.)]

Can be improved 
by future searches

[JHEP 10 (2020) 112 (ATLAS Collab.)][PRD 99 (2019) 032014 (CMS Collab.)]

x22 x32 x33xi2



• With the target integrated luminosity, Belle II experiment will test Leptoquark 
scenario with ~O(3-4)% uncertainties in           measurement.

Future prospects (B-factory)
<latexit sha1_base64="6BW/Y2lJkyB0aA5mk8Ao3hUzBHA=">AAAB8nicbVBNS8NAEN34WetX1aOXYBGqh5IUUY9FL4KXKvYD0lg22027dLMbdidCCfkZXjwo4tVf481/47bNQVsfDDzem2FmXhBzpsFxvq2l5ZXVtfXCRnFza3tnt7S339IyUYQ2ieRSdQKsKWeCNoEBp51YURwFnLaD0fXEbz9RpZkUDzCOqR/hgWAhIxiM5N330tvHtHJ6kmW9UtmpOlPYi8TNSRnlaPRKX92+JElEBRCOtfZcJwY/xQoY4TQrdhNNY0xGeEA9QwWOqPbT6cmZfWyUvh1KZUqAPVV/T6Q40nocBaYzwjDU895E/M/zEggv/ZSJOAEqyGxRmHAbpD353+4zRQnwsSGYKGZutckQK0zApFQ0IbjzLy+SVq3qnldrd2fl+lUeRwEdoiNUQS66QHV0gxqoiQiS6Bm9ojcLrBfr3fqYtS5Z+cwB+gPr8wdt2pC0</latexit>

RK(⇤)

Belle II Collaboration 
PTEP 2019 (2019) 12, 123C01

• Observation of tau-involved rare processes

• LFV process in B and tau decays at Belle II
<latexit sha1_base64="t2zbDj21QTMQkv0jrXsQQnJiJeU=">AAACA3icbVDLSgMxFL1TX7W+Rt3pJlhEQSwzRdRlqRvBTQX7gHZaMmmmhmYeJBmhDAU3/oobF4q49Sfc+Tdm2llo64FwD+fcy809bsSZVJb1beQWFpeWV/KrhbX1jc0tc3unIcNYEFonIQ9Fy8WSchbQumKK01YkKPZdTpvu8Cr1mw9USBYGd2oUUcfHg4B5jGClpZ65V+2eoI4K0U1aKedZOeqe9syiVbImQPPEzkgRMtR65lenH5LYp4EiHEvZtq1IOQkWihFOx4VOLGmEyRAPaFvTAPtUOsnkhjE61EofeaHQL1Boov6eSLAv5ch3daeP1b2c9VLxP68dK+/SSVgQxYoGZLrIiznSN6eBoD4TlCg+0gQTwfRfEbnHAhOlYyvoEOzZk+dJo1yyz0vl27NipZrFkYd9OIBjsOECKnANNagDgUd4hld4M56MF+Pd+Ji25oxsZhf+wPj8AXiIlYE=</latexit>

B+ ! K+`+`0�
<latexit sha1_base64="/wc0or8/ssO8leHsqHhdcjg1cXA=">AAACB3icbZDLSgMxFIYzXmu9jboUJFiEuikzRdRlqRuXFewFOtMhk2ba0GQmJBmhDN258VXcuFDEra/gzrcxbWehrT8EPv5zDifnDwWjSjvOt7Wyura+sVnYKm7v7O7t2weHLZWkEpMmTlgiOyFShNGYNDXVjHSEJIiHjLTD0c203n4gUtEkvtdjQXyOBjGNKEbaWIF9Ug+ysjqf9Bzo6QR6PO15ghtGBrgI7JJTcWaCy+DmUAK5GoH95fUTnHISa8yQUl3XEdrPkNQUMzIpeqkiAuERGpCuwRhxovxsdscEnhmnD6NEmhdrOHN/T2SIKzXmoenkSA/VYm1q/lfrpjq69jMai1STGM8XRSmD5uJpKLBPJcGajQ0gLKn5K8RDJBHWJrqiCcFdPHkZWtWKe1mp3l2UavU8jgI4BqegDFxwBWrgFjRAE2DwCJ7BK3iznqwX6936mLeuWPnMEfgj6/MHhPiYeg==</latexit>

B0
(s) ! µ±⌧⌥

<latexit sha1_base64="XhL6NsxtZqgH1cTn5CU6JRaStSU=">AAAB/HicbVDLSgMxFM34rPU12qWbYBFclZki6rLoxmUF+4DOUO6kmTY0yQxJRhhK/RU3LhRx64e4829M21lo64GQwzn3cu89UcqZNp737aytb2xubZd2yrt7+weH7tFxWyeZIrRFEp6obgSaciZpyzDDaTdVFETEaSca3878ziNVmiXyweQpDQUMJYsZAWOlvlsJDGQ4MAkOhP2HIAT03apX8+bAq8QvSBUVaPbdr2CQkExQaQgHrXu+l5pwAsowwum0HGSapkDGMKQ9SyUIqsPJfPkpPrPKAMeJsk8aPFd/d0xAaJ2LyFYKMCO97M3E/7xeZuLrcMJkmhkqyWJQnHFsb50lgQdMUWJ4bgkQxeyumIxAATE2r7INwV8+eZW06zX/sla/v6g2boo4SugEnaJz5KMr1EB3qIlaiKAcPaNX9OY8OS/Ou/OxKF1zip4K+gPn8wfwupRS</latexit>

⌧ ! µ�
<latexit sha1_base64="wIVEACVV8Cd5khInUaat+Aiu6E4=">AAAB+nicbVDLSgMxFM3UV62vqS7dBIvgqswUUZdFNy4r2Ad0hpJJ0zY0yQzJHaWM/RQ3LhRx65e4829M21lo64GQwzn3cu89USK4Ac/7dgpr6xubW8Xt0s7u3v6BWz5smTjVlDVpLGLdiYhhgivWBA6CdRLNiIwEa0fjm5nffmDa8FjdwyRhoSRDxQecErBSzy0HQFIcQIwDaf9kxHtuxat6c+BV4uekgnI0eu5X0I9pKpkCKogxXd9LIMyIBk4Fm5aC1LCE0DEZsq6likhmwmy++hSfWqWPB7G2TwGeq787MiKNmcjIVkoCI7PszcT/vG4Kg6sw4ypJgSm6GDRIBbaXznLAfa4ZBTGxhFDN7a6YjogmFGxaJRuCv3zyKmnVqv5FtXZ3Xqlf53EU0TE6QWfIR5eojm5RAzURRY/oGb2iN+fJeXHenY9FacHJe47QHzifP3Pfk3w=</latexit>

⌧ ! µ�
9



• Z-factory

Future prospects (e+e-)

9

Z boson precision measurements are sensitive to LQ via loop corrections

Precision measurement/Lepton universality LFV

<latexit sha1_base64="fMSptW40tnLqW2LlchttjVh8K/4=">AAAB8HicbVA9SwNBEJ3zM8avqKXNYhCswl0QtQzaWFgkYD4kOcLeZpMs2ds7dufEcORX2FgoYuvPsfPfuEmu0MQHA4/3ZpiZF8RSGHTdb2dldW19YzO3ld/e2d3bLxwcNkyUaMbrLJKRbgXUcCkUr6NAyVux5jQMJG8Go5up33zk2ohI3eM45n5IB0r0BaNopYcO8idM72qTbqHoltwZyDLxMlKEDNVu4avTi1gScoVMUmPanhujn1KNgkk+yXcSw2PKRnTA25YqGnLjp7ODJ+TUKj3Sj7QthWSm/p5IaWjMOAxsZ0hxaBa9qfif106wf+WnQsUJcsXmi/qJJBiR6fekJzRnKMeWUKaFvZWwIdWUoc0ob0PwFl9eJo1yybsolWvnxcp1FkcOjuEEzsCDS6jALVShDgxCeIZXeHO08+K8Ox/z1hUnmzmCP3A+fwAJKJCR</latexit>

LQ
<latexit sha1_base64="odZ05u0u8wmiQRae3rtfjjw1jAI=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKVI9FLx4r2A9oQ5lsN+3SzSbsboQS+iO8eFDEq7/Hm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUUdaisYhVN0DNBJesZbgRrJsohlEgWCeY3M39zhNTmsfy0UwT5kc4kjzkFI2VOv0AVRbMBuWKW3UXIOvEy0kFcjQH5a/+MKZpxKShArXueW5i/AyV4VSwWamfapYgneCI9SyVGDHtZ4tzZ+TCKkMSxsqWNGSh/p7IMNJ6GgW2M0Iz1qveXPzP66UmvPEzLpPUMEmXi8JUEBOT+e9kyBWjRkwtQaq4vZXQMSqkxiZUsiF4qy+vk3at6tWrtYerSuM2j6MIZ3AOl+DBNTTgHprQAgoTeIZXeHMS58V5dz6WrQUnnzmFP3A+fwCE1I+y</latexit>

b̄

<latexit sha1_base64="kXxrYyOM/NsfPb5V1ussTZ10RV4=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHaJUY9ELx4hkUeEDZkdemFkdnYzM2tCCF/gxYPGePWTvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCoqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7cxvPaHSPJb3ZpygH9GB5CFn1Fip/tArltyyOwdZJV5GSpCh1it+dfsxSyOUhgmqdcdzE+NPqDKcCZwWuqnGhLIRHWDHUkkj1P5kfuiUnFmlT8JY2ZKGzNXfExMaaT2OAtsZUTPUy95M/M/rpCa89idcJqlByRaLwlQQE5PZ16TPFTIjxpZQpri9lbAhVZQZm03BhuAtv7xKmpWyd1mu1C9K1ZssjjycwCmcgwdXUIU7qEEDGCA8wyu8OY/Oi/PufCxac042cwx/4Hz+ALsLjOU=</latexit>

Z
<latexit sha1_base64="No79/MrFtuId4SD7VqsP+Yh98cI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZtAvV9yqOwdZJV5OKpCj0S9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukXat6l9Va86JSv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPxyuM7Q==</latexit>

b

<latexit sha1_base64="EnM+gG9nqFI7J9OTp42lUYZ45IE=">AAAB7HicbVBNTwIxEJ3FL8Qv1KOXRmLiRbJLiHokevGIiQsksJJu6UJD2920XROy4Td48aAxXv1B3vw3FtiDgi+Z5OW9mczMCxPOtHHdb6ewtr6xuVXcLu3s7u0flA+PWjpOFaE+iXmsOiHWlDNJfcMMp51EUSxCTtvh+Hbmt5+o0iyWD2aS0EDgoWQRI9hYye+J9PGiX664VXcOtEq8nFQgR7Nf/uoNYpIKKg3hWOuu5yYmyLAyjHA6LfVSTRNMxnhIu5ZKLKgOsvmxU3RmlQGKYmVLGjRXf09kWGg9EaHtFNiM9LI3E//zuqmJroOMySQ1VJLFoijlyMRo9jkaMEWJ4RNLMFHM3orICCtMjM2nZEPwll9eJa1a1bus1u7rlcZNHkcRTuAUzsGDK2jAHTTBBwIMnuEV3hzpvDjvzseiteDkM8fwB87nD38Pjnw=</latexit>

µ�

<latexit sha1_base64="p9Wgec/eYoluHLkgCDsAdkhwRy4=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoMgCGE3iHoMevEYwTwgWcPsZJKMmZ1dZnqFsOQfvHhQxKv/482/cZLsQRMLGoqqbrq7glgKg6777eRWVtfWN/Kbha3tnd294v5Bw0SJZrzOIhnpVkANl0LxOgqUvBVrTsNA8mYwupn6zSeujYjUPY5j7od0oERfMIpWanSQJg9n3WLJLbszkGXiZaQEGWrd4lenF7Ek5AqZpMa0PTdGP6UaBZN8UugkhseUjeiAty1VNOTGT2fXTsiJVXqkH2lbCslM/T2R0tCYcRjYzpDi0Cx6U/E/r51g/8pPhYoT5IrNF/UTSTAi09dJT2jOUI4toUwLeythQ6opQxtQwYbgLb68TBqVsndRrtydl6rXWRx5OIJjOAUPLqEKt1CDOjB4hGd4hTcncl6cd+dj3ppzsplD+APn8wdAqo7s</latexit>

⌧+

<latexit sha1_base64="7qcVOWO4ki0Q8aGbx1FuYbyxEpk="></latexit>

Br(Z ! µ⌧) < 1.2⇥ 10�5 (LEP-I)

Current experimental precision level: ΔBr/Br ∼ 𝒪(10−3)

<latexit sha1_base64="fMSptW40tnLqW2LlchttjVh8K/4=">AAAB8HicbVA9SwNBEJ3zM8avqKXNYhCswl0QtQzaWFgkYD4kOcLeZpMs2ds7dufEcORX2FgoYuvPsfPfuEmu0MQHA4/3ZpiZF8RSGHTdb2dldW19YzO3ld/e2d3bLxwcNkyUaMbrLJKRbgXUcCkUr6NAyVux5jQMJG8Go5up33zk2ohI3eM45n5IB0r0BaNopYcO8idM72qTbqHoltwZyDLxMlKEDNVu4avTi1gScoVMUmPanhujn1KNgkk+yXcSw2PKRnTA25YqGnLjp7ODJ+TUKj3Sj7QthWSm/p5IaWjMOAxsZ0hxaBa9qfif106wf+WnQsUJcsXmi/qJJBiR6fekJzRnKMeWUKaFvZWwIdWUoc0ob0PwFl9eJo1yybsolWvnxcp1FkcOjuEEzsCDS6jALVShDgxCeIZXeHO08+K8Ox/z1hUnmzmCP3A+fwAJKJCR</latexit>

LQ
<latexit sha1_base64="odZ05u0u8wmiQRae3rtfjjw1jAI=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKVI9FLx4r2A9oQ5lsN+3SzSbsboQS+iO8eFDEq7/Hm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUUdaisYhVN0DNBJesZbgRrJsohlEgWCeY3M39zhNTmsfy0UwT5kc4kjzkFI2VOv0AVRbMBuWKW3UXIOvEy0kFcjQH5a/+MKZpxKShArXueW5i/AyV4VSwWamfapYgneCI9SyVGDHtZ4tzZ+TCKkMSxsqWNGSh/p7IMNJ6GgW2M0Iz1qveXPzP66UmvPEzLpPUMEmXi8JUEBOT+e9kyBWjRkwtQaq4vZXQMSqkxiZUsiF4qy+vk3at6tWrtYerSuM2j6MIZ3AOl+DBNTTgHprQAgoTeIZXeHMS58V5dz6WrQUnnzmFP3A+fwCE1I+y</latexit>

b̄

<latexit sha1_base64="kXxrYyOM/NsfPb5V1ussTZ10RV4=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHaJUY9ELx4hkUeEDZkdemFkdnYzM2tCCF/gxYPGePWTvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCoqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7cxvPaHSPJb3ZpygH9GB5CFn1Fip/tArltyyOwdZJV5GSpCh1it+dfsxSyOUhgmqdcdzE+NPqDKcCZwWuqnGhLIRHWDHUkkj1P5kfuiUnFmlT8JY2ZKGzNXfExMaaT2OAtsZUTPUy95M/M/rpCa89idcJqlByRaLwlQQE5PZ16TPFTIjxpZQpri9lbAhVZQZm03BhuAtv7xKmpWyd1mu1C9K1ZssjjycwCmcgwdXUIU7qEEDGCA8wyu8OY/Oi/PufCxac042cwx/4Hz+ALsLjOU=</latexit>

Z
<latexit sha1_base64="No79/MrFtuId4SD7VqsP+Yh98cI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZtAvV9yqOwdZJV5OKpCj0S9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukXat6l9Va86JSv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPxyuM7Q==</latexit>

b

<latexit sha1_base64="EnM+gG9nqFI7J9OTp42lUYZ45IE=">AAAB7HicbVBNTwIxEJ3FL8Qv1KOXRmLiRbJLiHokevGIiQsksJJu6UJD2920XROy4Td48aAxXv1B3vw3FtiDgi+Z5OW9mczMCxPOtHHdb6ewtr6xuVXcLu3s7u0flA+PWjpOFaE+iXmsOiHWlDNJfcMMp51EUSxCTtvh+Hbmt5+o0iyWD2aS0EDgoWQRI9hYye+J9PGiX664VXcOtEq8nFQgR7Nf/uoNYpIKKg3hWOuu5yYmyLAyjHA6LfVSTRNMxnhIu5ZKLKgOsvmxU3RmlQGKYmVLGjRXf09kWGg9EaHtFNiM9LI3E//zuqmJroOMySQ1VJLFoijlyMRo9jkaMEWJ4RNLMFHM3orICCtMjM2nZEPwll9eJa1a1bus1u7rlcZNHkcRTuAUzsGDK2jAHTTBBwIMnuEV3hzpvDjvzseiteDkM8fwB87nD38Pjnw=</latexit>

µ�

<latexit sha1_base64="CT4505yk3wLwTlHEZEliuHlNL/o=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CRZBEMpuKeqx6MVjBbcttGvJptk2NMkuSVYoS3+DFw+KePUHefPfmLZ70NYHA4/3ZpiZFyacaeO6305hbX1jc6u4XdrZ3ds/KB8etXScKkJ9EvNYdUKsKWeS+oYZTjuJoliEnLbD8e3Mbz9RpVksH8wkoYHAQ8kiRrCxkt8T6eNFv1xxq+4caJV4OalAjma//NUbxCQVVBrCsdZdz01MkGFlGOF0WuqlmiaYjPGQdi2VWFAdZPNjp+jMKgMUxcqWNGiu/p7IsNB6IkLbKbAZ6WVvJv7ndVMTXQcZk0lqqCSLRVHKkYnR7HM0YIoSwyeWYKKYvRWREVaYGJtPyYbgLb+8Slq1qndZrd3XK42bPI4inMApnIMHV9CAO2iCDwQYPMMrvDnSeXHenY9Fa8HJZ47hD5zPH3wHjno=</latexit>

µ+

<latexit sha1_base64="fMSptW40tnLqW2LlchttjVh8K/4=">AAAB8HicbVA9SwNBEJ3zM8avqKXNYhCswl0QtQzaWFgkYD4kOcLeZpMs2ds7dufEcORX2FgoYuvPsfPfuEmu0MQHA4/3ZpiZF8RSGHTdb2dldW19YzO3ld/e2d3bLxwcNkyUaMbrLJKRbgXUcCkUr6NAyVux5jQMJG8Go5up33zk2ohI3eM45n5IB0r0BaNopYcO8idM72qTbqHoltwZyDLxMlKEDNVu4avTi1gScoVMUmPanhujn1KNgkk+yXcSw2PKRnTA25YqGnLjp7ODJ+TUKj3Sj7QthWSm/p5IaWjMOAxsZ0hxaBa9qfif106wf+WnQsUJcsXmi/qJJBiR6fekJzRnKMeWUKaFvZWwIdWUoc0ob0PwFl9eJo1yybsolWvnxcp1FkcOjuEEzsCDS6jALVShDgxCeIZXeHO08+K8Ox/z1hUnmzmCP3A+fwAJKJCR</latexit>

LQ
<latexit sha1_base64="odZ05u0u8wmiQRae3rtfjjw1jAI=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKVI9FLx4r2A9oQ5lsN+3SzSbsboQS+iO8eFDEq7/Hm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUUdaisYhVN0DNBJesZbgRrJsohlEgWCeY3M39zhNTmsfy0UwT5kc4kjzkFI2VOv0AVRbMBuWKW3UXIOvEy0kFcjQH5a/+MKZpxKShArXueW5i/AyV4VSwWamfapYgneCI9SyVGDHtZ4tzZ+TCKkMSxsqWNGSh/p7IMNJ6GgW2M0Iz1qveXPzP66UmvPEzLpPUMEmXi8JUEBOT+e9kyBWjRkwtQaq4vZXQMSqkxiZUsiF4qy+vk3at6tWrtYerSuM2j6MIZ3AOl+DBNTTgHprQAgoTeIZXeHMS58V5dz6WrQUnnzmFP3A+fwCE1I+y</latexit>

b̄

<latexit sha1_base64="kXxrYyOM/NsfPb5V1ussTZ10RV4=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHaJUY9ELx4hkUeEDZkdemFkdnYzM2tCCF/gxYPGePWTvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCoqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7cxvPaHSPJb3ZpygH9GB5CFn1Fip/tArltyyOwdZJV5GSpCh1it+dfsxSyOUhgmqdcdzE+NPqDKcCZwWuqnGhLIRHWDHUkkj1P5kfuiUnFmlT8JY2ZKGzNXfExMaaT2OAtsZUTPUy95M/M/rpCa89idcJqlByRaLwlQQE5PZ16TPFTIjxpZQpri9lbAhVZQZm03BhuAtv7xKmpWyd1mu1C9K1ZssjjycwCmcgwdXUIU7qEEDGCA8wyu8OY/Oi/PufCxac042cwx/4Hz+ALsLjOU=</latexit>

Z
<latexit sha1_base64="No79/MrFtuId4SD7VqsP+Yh98cI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZtAvV9yqOwdZJV5OKpCj0S9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukXat6l9Va86JSv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPxyuM7Q==</latexit>

b

<latexit sha1_base64="vSwqbI70IzO9t9HnrwAEw+vLVQw=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgxbAbRD0GvXiMYB6QrGF2MknGzM4uM71CWPIPXjwo4tX/8ebfOEn2oIkFDUVVN91dQSyFQdf9dnIrq2vrG/nNwtb2zu5ecf+gYaJEM15nkYx0K6CGS6F4HQVK3oo1p2EgeTMY3Uz95hPXRkTqHscx90M6UKIvGEUrNTpIk4ezbrHklt0ZyDLxMlKCDLVu8avTi1gScoVMUmPanhujn1KNgkk+KXQSw2PKRnTA25YqGnLjp7NrJ+TEKj3Sj7QthWSm/p5IaWjMOAxsZ0hxaBa9qfif106wf+WnQsUJcsXmi/qJJBiR6eukJzRnKMeWUKaFvZWwIdWUoQ2oYEPwFl9eJo1K2bsoV+7OS9XrLI48HMExnIIHl1CFW6hBHRg8wjO8wpsTOS/Ou/Mxb8052cwh/IHz+QNDso7u</latexit>

⌧�

<latexit sha1_base64="p9Wgec/eYoluHLkgCDsAdkhwRy4=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoMgCGE3iHoMevEYwTwgWcPsZJKMmZ1dZnqFsOQfvHhQxKv/482/cZLsQRMLGoqqbrq7glgKg6777eRWVtfWN/Kbha3tnd294v5Bw0SJZrzOIhnpVkANl0LxOgqUvBVrTsNA8mYwupn6zSeujYjUPY5j7od0oERfMIpWanSQJg9n3WLJLbszkGXiZaQEGWrd4lenF7Ek5AqZpMa0PTdGP6UaBZN8UugkhseUjeiAty1VNOTGT2fXTsiJVXqkH2lbCslM/T2R0tCYcRjYzpDi0Cx6U/E/r51g/8pPhYoT5IrNF/UTSTAi09dJT2jOUI4toUwLeythQ6opQxtQwYbgLb68TBqVsndRrtydl6rXWRx5OIJjOAUPLqEKt1CDOjB4hGd4hTcncl6cd+dj3ppzsplD+APn8wdAqo7s</latexit>

⌧+

<latexit sha1_base64="fMSptW40tnLqW2LlchttjVh8K/4=">AAAB8HicbVA9SwNBEJ3zM8avqKXNYhCswl0QtQzaWFgkYD4kOcLeZpMs2ds7dufEcORX2FgoYuvPsfPfuEmu0MQHA4/3ZpiZF8RSGHTdb2dldW19YzO3ld/e2d3bLxwcNkyUaMbrLJKRbgXUcCkUr6NAyVux5jQMJG8Go5up33zk2ohI3eM45n5IB0r0BaNopYcO8idM72qTbqHoltwZyDLxMlKEDNVu4avTi1gScoVMUmPanhujn1KNgkk+yXcSw2PKRnTA25YqGnLjp7ODJ+TUKj3Sj7QthWSm/p5IaWjMOAxsZ0hxaBa9qfif106wf+WnQsUJcsXmi/qJJBiR6fekJzRnKMeWUKaFvZWwIdWUoc0ob0PwFl9eJo1yybsolWvnxcp1FkcOjuEEzsCDS6jALVShDgxCeIZXeHO08+K8Ox/z1hUnmzmCP3A+fwAJKJCR</latexit>

LQ

<latexit sha1_base64="odZ05u0u8wmiQRae3rtfjjw1jAI=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKVI9FLx4r2A9oQ5lsN+3SzSbsboQS+iO8eFDEq7/Hm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUUdaisYhVN0DNBJesZbgRrJsohlEgWCeY3M39zhNTmsfy0UwT5kc4kjzkFI2VOv0AVRbMBuWKW3UXIOvEy0kFcjQH5a/+MKZpxKShArXueW5i/AyV4VSwWamfapYgneCI9SyVGDHtZ4tzZ+TCKkMSxsqWNGSh/p7IMNJ6GgW2M0Iz1qveXPzP66UmvPEzLpPUMEmXi8JUEBOT+e9kyBWjRkwtQaq4vZXQMSqkxiZUsiF4qy+vk3at6tWrtYerSuM2j6MIZ3AOl+DBNTTgHprQAgoTeIZXeHMS58V5dz6WrQUnnzmFP3A+fwCE1I+y</latexit>

b̄

<latexit sha1_base64="kXxrYyOM/NsfPb5V1ussTZ10RV4=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHaJUY9ELx4hkUeEDZkdemFkdnYzM2tCCF/gxYPGePWTvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCoqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7cxvPaHSPJb3ZpygH9GB5CFn1Fip/tArltyyOwdZJV5GSpCh1it+dfsxSyOUhgmqdcdzE+NPqDKcCZwWuqnGhLIRHWDHUkkj1P5kfuiUnFmlT8JY2ZKGzNXfExMaaT2OAtsZUTPUy95M/M/rpCa89idcJqlByRaLwlQQE5PZ16TPFTIjxpZQpri9lbAhVZQZm03BhuAtv7xKmpWyd1mu1C9K1ZssjjycwCmcgwdXUIU7qEEDGCA8wyu8OY/Oi/PufCxac042cwx/4Hz+ALsLjOU=</latexit>

Z

<latexit sha1_base64="No79/MrFtuId4SD7VqsP+Yh98cI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZtAvV9yqOwdZJV5OKpCj0S9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukXat6l9Va86JSv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPxyuM7Q==</latexit>

b
<latexit sha1_base64="EnM+gG9nqFI7J9OTp42lUYZ45IE=">AAAB7HicbVBNTwIxEJ3FL8Qv1KOXRmLiRbJLiHokevGIiQsksJJu6UJD2920XROy4Td48aAxXv1B3vw3FtiDgi+Z5OW9mczMCxPOtHHdb6ewtr6xuVXcLu3s7u0flA+PWjpOFaE+iXmsOiHWlDNJfcMMp51EUSxCTtvh+Hbmt5+o0iyWD2aS0EDgoWQRI9hYye+J9PGiX664VXcOtEq8nFQgR7Nf/uoNYpIKKg3hWOuu5yYmyLAyjHA6LfVSTRNMxnhIu5ZKLKgOsvmxU3RmlQGKYmVLGjRXf09kWGg9EaHtFNiM9LI3E//zuqmJroOMySQ1VJLFoijlyMRo9jkaMEWJ4RNLMFHM3orICCtMjM2nZEPwll9eJa1a1bus1u7rlcZNHkcRTuAUzsGDK2jAHTTBBwIMnuEV3hzpvDjvzseiteDkM8fwB87nD38Pjnw=</latexit>

µ�

<latexit sha1_base64="CT4505yk3wLwTlHEZEliuHlNL/o=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CRZBEMpuKeqx6MVjBbcttGvJptk2NMkuSVYoS3+DFw+KePUHefPfmLZ70NYHA4/3ZpiZFyacaeO6305hbX1jc6u4XdrZ3ds/KB8etXScKkJ9EvNYdUKsKWeS+oYZTjuJoliEnLbD8e3Mbz9RpVksH8wkoYHAQ8kiRrCxkt8T6eNFv1xxq+4caJV4OalAjma//NUbxCQVVBrCsdZdz01MkGFlGOF0WuqlmiaYjPGQdi2VWFAdZPNjp+jMKgMUxcqWNGiu/p7IsNB6IkLbKbAZ6WVvJv7ndVMTXQcZk0lqqCSLRVHKkYnR7HM0YIoSwyeWYKKYvRWREVaYGJtPyYbgLb+8Slq1qndZrd3XK42bPI4inMApnIMHV9CAO2iCDwQYPMMrvDnSeXHenY9Fa8HJZ47hD5zPH3wHjno=</latexit>

µ+

Both can be significantly improved at future e-e+ colliders (ILC/FCC-ee/CEPC)

At Future colliders with ∼ 1012 Z production,
Br(Z → μτ) < 𝒪(10−8) is expected

CEPC Conceptual Design Report [arXiv:1811.10545] 

• LQ contributions to Lepton universality/LFV

LFVPrecision measurement/Lepton universality
Γ(Z → μ+μ−)/Γ(Z → e+e−) = 1.0001 ± 0.0022
Γ(Z → τ+τ−)/Γ(Z → μ+μ−) = 1.0010 ± 0.0026
Γ(Z → τ+τ−)/Γ(Z → e+e−) = 1.0020 ± 0.0032
Γ(Z → bb̄)/Γ(Z → hadrons) = 0.21629 ± 0.00066

[PDG 2020]

ΔBrLQ/Br ∼
|x32,33

L/R |2

16π2
F(m2

Z /m2
LQ) ∼ 𝒪(10−5)

logarithmic 
loop function For xL/R ∼ 𝒪(1), mLQ ∼ 2TeV

Br(Z → μτ)LQ ∼ 𝒪(10−7)



Summary

<latexit sha1_base64="aA172oQrskD9uivWTpyYHvizAy8=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRahHiy7pajHohePFeyHtEvJptk2NMkuSVYoS3+FFw+KePXnePPfmLZ70NYHA4/3ZpiZF8ScaeO6305ubX1jcyu/XdjZ3ds/KB4etXSUKEKbJOKR6gRYU84kbRpmOO3EimIRcNoOxrczv/1ElWaRfDCTmPoCDyULGcHGSo/l4UX1vN8TSb9YcivuHGiVeBkpQYZGv/jVG0QkEVQawrHWXc+NjZ9iZRjhdFroJZrGmIzxkHYtlVhQ7afzg6fozCoDFEbKljRorv6eSLHQeiIC2ymwGellbyb+53UTE177KZNxYqgki0VhwpGJ0Ox7NGCKEsMnlmCimL0VkRFWmBibUcGG4C2/vEpa1Yp3Wane10r1myyOPJzAKZTBgyuowx00oAkEBDzDK7w5ynlx3p2PRWvOyWaO4Q+czx98FY+P</latexit>

(g � 2)µ
<latexit sha1_base64="6BW/Y2lJkyB0aA5mk8Ao3hUzBHA=">AAAB8nicbVBNS8NAEN34WetX1aOXYBGqh5IUUY9FL4KXKvYD0lg22027dLMbdidCCfkZXjwo4tVf481/47bNQVsfDDzem2FmXhBzpsFxvq2l5ZXVtfXCRnFza3tnt7S339IyUYQ2ieRSdQKsKWeCNoEBp51YURwFnLaD0fXEbz9RpZkUDzCOqR/hgWAhIxiM5N330tvHtHJ6kmW9UtmpOlPYi8TNSRnlaPRKX92+JElEBRCOtfZcJwY/xQoY4TQrdhNNY0xGeEA9QwWOqPbT6cmZfWyUvh1KZUqAPVV/T6Q40nocBaYzwjDU895E/M/zEggv/ZSJOAEqyGxRmHAbpD353+4zRQnwsSGYKGZutckQK0zApFQ0IbjzLy+SVq3qnldrd2fl+lUeRwEdoiNUQS66QHV0gxqoiQiS6Bm9ojcLrBfr3fqYtS5Z+cwB+gPr8wdt2pC0</latexit>

RK(⇤)
<latexit sha1_base64="BreHsO93nactyFIj5Mf2cy+x3JA=">AAAB8nicbVBNS8NAEN34WetX1aOXYBGqh5IUUY9FPXisYj8gjWWz3bRLN7thdyKUkJ/hxYMiXv013vw3btsctPXBwOO9GWbmBTFnGhzn21paXlldWy9sFDe3tnd2S3v7LS0TRWiTSC5VJ8CaciZoExhw2okVxVHAaTsYXU/89hNVmknxAOOY+hEeCBYygsFI3n0vvXlMK6cnWdYrlZ2qM4W9SNyclFGORq/01e1LkkRUAOFYa891YvBTrIARTrNiN9E0xmSEB9QzVOCIaj+dnpzZx0bp26FUpgTYU/X3RIojrcdRYDojDEM9703E/zwvgfDST5mIE6CCzBaFCbdB2pP/7T5TlAAfG4KJYuZWmwyxwgRMSkUTgjv/8iJp1aruebV2d1auX+VxFNAhOkIV5KILVEe3qIGaiCCJntErerPAerHerY9Z65KVzxygP7A+fwBjDZCt</latexit>

RD(⇤)

10

• We focus on the single vector LQ scenario in this study, and found 
that, by enhancing RH coupling to LQ, it can have parameter space 
for a simultaneous explanation of 


    and all current constraints are consistent with preferred parameters. 
Future LHC/B-factory experiment can help to test this scenario in near 
future.


<latexit sha1_base64="iPtEN27VoU2AJn1/Uce6aVTmwlo="></latexit>

x32
L ' ±1.2, x32

R ' ⌥0.18 provides a simultaneous explanation for (g � 2)µ, RK(⇤) , and RD(⇤)


