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 Introduction 1
In spite of its successes, the SM is NOT a complete theory

None of its 15=17-2 masses predicted by the theory

Among which masses one,      , sensitive to all the UV scales
coupled to the Higgs: the hierarchy problem

mH

(though with a number of observables correlated by           and         )<latexit sha1_base64="EHi+pOsSrpCnqU1ravDu4n/uiO0=">AAAB73icbVBNSwMxEJ2tX7V+VT16CRbBg5RdqSieCl48VrAf2C5LNs22oUl2TbJCWfonvHhQxKt/x5v/xrTdg7Y+GHi8N8PMvDDhTBvX/XYKK6tr6xvFzdLW9s7uXnn/oKXjVBHaJDGPVSfEmnImadMww2knURSLkNN2OLqZ+u0nqjSL5b0ZJ9QXeCBZxAg2VuqIoH2GRPAQlCtu1Z0BLRMvJxXI0QjKX71+TFJBpSEca9313MT4GVaGEU4npV6qaYLJCA9o11KJBdV+Nrt3gk6s0kdRrGxJg2bq74kMC63HIrSdApuhXvSm4n9eNzXRlZ8xmaSGSjJfFKUcmRhNn0d9pigxfGwJJorZWxEZYoWJsRGVbAje4svLpHVe9S6q7l2tUr/O4yjCERzDKXhwCXW4hQY0gQCHZ3iFN+fReXHenY95a8HJZw7hD5zPHyT5j1s=</latexit>mW ,mZ
<latexit sha1_base64="IR6z2HHpLUmtFbpj89BpQ4Hyg9s=">AAAB73icbVBNS8NAEJ34WetX1aOXxSJ4kJKIongqeOmxgv2ANoTNdtMu3U3i7kQopX/CiwdFvPp3vPlv3LY5aOuDgcd7M8zMC1MpDLrut7Oyura+sVnYKm7v7O7tlw4OmybJNOMNlshEt0NquBQxb6BAydup5lSFkrfC4d3Ubz1xbUQSP+Ao5b6i/VhEglG0UlsFtXOiAgxKZbfizkCWiZeTMuSoB6Wvbi9hmeIxMkmN6Xhuiv6YahRM8kmxmxmeUjakfd6xNKaKG388u3dCTq3SI1GibcVIZurviTFVxoxUaDsVxYFZ9Kbif14nw+jGH4s4zZDHbL4oyiTBhEyfJz2hOUM5soQyLeythA2opgxtREUbgrf48jJpXlS8q4p7f1mu3uZxFOAYTuAMPLiGKtSgDg1gIOEZXuHNeXRenHfnY9664uQzR/AHzucPNVqPZg==</latexit>mH ,mt



Where could some light come from?

 Focus on 3b, assuming (which requires) new physics in the MultiTeV,
as made likely (?) by the hierarchy problem, still pending

Introduction 2

1a BSM1.A theory breakthrough 1b Foundations (FT, QM)

2.Astrophysics, Cosmology
2a DM
2b B-asymmetry

3.An experimental deviation
from the SM

3a New particles
3b Precision

 1a Not that one hasn’t tried, sometimes with great ideas (GUT, susy, axion,…)

Fundamental questions. Related to the structure of the SM of PP?



EWPT versus FCNC: a significant comparison

measures EW loops measures FCNC loops
at about 20% level at about 20% level

A future facility (FCCee, ...)
could go to 2% level

An “aggressive” flavour program
could go to 2-4% level

Charles et al, 2020De Blas et al, 2019

SM

<latexit sha1_base64="tWh5ZnguN1AXLTbIAIRXpEEoEWM=">AAACGHicbVDLSsNAFJ3UV62vqEs3g0VwVRNRdFmqCzeVivYBTQyT6aQdOpmEmYlQQj7Djb/ixoUibrvzb5y2WWjrgQuHc+7l3nv8mFGpLOvbKCwtr6yuFddLG5tb2zvm7l5LRonApIkjFomOjyRhlJOmooqRTiwICn1G2v7wauK3n4iQNOIPahQTN0R9TgOKkdKSZ544gUA4da4JUwjWvbTmyewxvW1k2YJ4X88yzyxbFWsKuEjsnJRBjoZnjp1ehJOQcIUZkrJrW7FyUyQUxYxkJSeRJEZ4iPqkqylHIZFuOn0sg0da6cEgErq4glP190SKQilHoa87Q6QGct6biP953UQFl25KeZwowvFsUZAwqCI4SQn2qCBYsZEmCAuqb4V4gHRSSmdZ0iHY8y8vktZpxT6vWHdn5Wotj6MIDsAhOAY2uABVcAMaoAkweAav4B18GC/Gm/FpfM1aC0Y+sw/+wBj/AFEsoJM=</latexit>
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�MSM
Bs

<latexit sha1_base64="A1yG53GBLjB92oEC/LzhNYsv8Ho=">AAACGHicbVDLSsNAFJ3UV62vqEs3g0VwVRNRdFmqCzeVivYBTQyT6aQdOpmEmYlQQj7Djb/ixoUibrvzb5y2WWjrgQuHc+7l3nv8mFGpLOvbKCwtr6yuFddLG5tb2zvm7l5LRonApIkjFomOjyRhlJOmooqRTiwICn1G2v7wauK3n4iQNOIPahQTN0R9TgOKkdKSZ544gUA4da4JUwjWvbTm9bLH9LaRZQvifT3LPLNsVawp4CKxc1IGORqeOXZ6EU5CwhVmSMqubcXKTZFQFDOSlZxEkhjhIeqTrqYchUS66fSxDB5ppQeDSOjiCk7V3xMpCqUchb7uDJEayHlvIv7ndRMVXLop5XGiCMezRUHCoIrgJCXYo4JgxUaaICyovhXiAdJJKZ1lSYdgz7+8SFqnFfu8Yt2dlau1PI4iOACH4BjY4AJUwQ1ogCbA4Bm8gnfwYbwYb8an8TVrLRj5zD74A2P8AyGnoHU=</latexit>

�MNP
Bd

�MSM
Bd



Bd

Bs

current “phase II”

Charles et al, 2020



Which scales involved in flavour physics?

Flavour determined by very HE physics (as such, not easy to clarify by exp.s?!?)
Any new MultiTeV scale, if any, is flavour independent
The hierarchy problem is NOT related to flavour physics

1

Or

<latexit sha1_base64="cFd1SX8/chIXufwaVMOF+ncCPNQ="></latexit>

L = LSM + ⌃i
Ci

⇤2
i

Oi

<latexit sha1_base64="xbz7LqM03BehQh4nkBQIzMoVz+8=">AAAB8XicbVDLSgNBEOz1GeMr6tHLYBA8hd2g6EUIKuIxgnlgsoTZSScZMju7zMwKYclfePGgiFf/xpt/4yTZgyYWNBRV3XR3BbHg2rjut7O0vLK6tp7byG9ube/sFvb26zpKFMMai0SkmgHVKLjEmuFGYDNWSMNAYCMYXk/8xhMqzSP5YEYx+iHtS97jjBorPbZvUBhKbi/LnULRLblTkEXiZaQIGaqdwle7G7EkRGmYoFq3PDc2fkqV4UzgON9ONMaUDWkfW5ZKGqL20+nFY3JslS7pRcqWNGSq/p5Iaaj1KAxsZ0jNQM97E/E/r5WY3oWfchknBiWbLeolgpiITN4nXa6QGTGyhDLF7a2EDaiizNiQ8jYEb/7lRVIvl7yzknt/WqxcZXHk4BCO4AQ8OIcK3EEVasBAwjO8wpujnRfn3fmYtS452cwB/IHz+QNC1Y/9</latexit>

�F = 2

ImC=CPV



The basic picture2

Masses and mixings suggest:

(ETC, branes in extra-D, …)

- A dominant new interaction at      involves (part of) the third family only
<latexit sha1_base64="+SLLZTdIfqdn+eLYBuAaWhj7tk4=">AAAB8HicbVDLSgMxFL1TX7W+qi7dBIvgqsxoRZcFF7pwUcE+pB1KJpNpQ5PMkGSEMvQr3LhQxK2f486/MW1noa0HAodzziX3niDhTBvX/XYKK6tr6xvFzdLW9s7uXnn/oKXjVBHaJDGPVSfAmnImadMww2knURSLgNN2MLqe+u0nqjSL5YMZJ9QXeCBZxAg2Vnrs3dloiPvn/XLFrbozoGXi5aQCORr98lcvjEkqqDSEY627npsYP8PKMMLppNRLNU0wGeEB7VoqsaDaz2YLT9CJVUIUxco+adBM/T2RYaH1WAQ2KbAZ6kVvKv7ndVMTXfkZk0lqqCTzj6KUIxOj6fUoZIoSw8eWYKKY3RWRIVaYGNtRyZbgLZ68TFpnVe+i6t7XKvWbvI4iHMExnIIHl1CHW2hAEwgIeIZXeHOU8+K8Ox/zaMHJZw7hD5zPHztKkAw=</latexit>

⇤3

- An accidental         symmetry, under which                       ,
<latexit sha1_base64="Xg6JoakpcQZCWpGsU/YBCgxtEpM=">AAACEHicbVDLSsNAFJ3UV62vqEs3g0V0UUpSFd0UCi50WcE+oAlhMp20QyeZODMRSsgnuPFX3LhQxK1Ld/6N0zYLbT1w4XDOvdx7jx8zKpVlfRuFpeWV1bXiemljc2t7x9zda0ueCExamDMuuj6ShNGItBRVjHRjQVDoM9LxR1cTv/NAhKQ8ulPjmLghGkQ0oBgpLXnmceCdwjp0fM76qZ1VoHOfoD4MvNSu1DJYnxm1zDPLVtWaAi4SOydlkKPpmV9On+MkJJHCDEnZs61YuSkSimJGspKTSBIjPEID0tM0QiGRbjp9KINHWtFHcKErUnCq/p5IUSjlOPR1Z4jUUM57E/E/r5eo4NJNaRQnikR4tihIGFQcTtKBfSoIVmysCcKC6lshHiKBsNIZlnQI9vzLi6Rdq9rnVev2rNy4zuMoggNwCE6ADS5AA9yAJmgBDB7BM3gFb8aT8WK8Gx+z1oKRz+yDPzA+fwCbaZsY</latexit>

f3 = 1, f1,2 = 2
<latexit sha1_base64="AcbVwgGtCW2ELbFf6bVM2qUVsqg=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahXsquKHoseNBjBbcttGvJptk2NpssSVYoS/+DFw+KePX/ePPfmLZ70NYHA4/3ZpiZFyacaeO6305hZXVtfaO4Wdra3tndK+8fNLVMFaE+kVyqdog15UxQ3zDDaTtRFMchp61wdD31W09UaSbFvRknNIjxQLCIEWys1PSrZ6cPoleuuDV3BrRMvJxUIEejV/7q9iVJYyoM4VjrjucmJsiwMoxwOil1U00TTEZ4QDuWChxTHWSzayfoxCp9FEllSxg0U39PZDjWehyHtjPGZqgXvan4n9dJTXQVZEwkqaGCzBdFKUdGounrqM8UJYaPLcFEMXsrIkOsMDE2oJINwVt8eZk0z2reRc29O6/Ub/I4inAEx1AFDy6hDrfQAB8IPMIzvMKbI50X5935mLcWnHzmEP7A+fwBbACOYw==</latexit>

U(2)n

progressively broken at         , controls the full Yukawa couplings
<latexit sha1_base64="ns/mXVgwts3X3LIM4qX71igBp2E=">AAAB/XicbVDLSsNAFL3xWesrPnZuBovgQkpSFF0WXOjCRQX7gDaEyWTSDp1MwsxEqKX4K25cKOLW/3Dn3zhtI2jrgYHDOedy75wg5Uxpx/myFhaXlldWC2vF9Y3NrW17Z7ehkkwSWicJT2QrwIpyJmhdM81pK5UUxwGnzaB/Ofab91Qqlog7PUipF+OuYBEjWBvJt/c7NyYcYr9ygn6o69slp+xMgOaJm5MS5Kj59mcnTEgWU6EJx0q1XSfV3hBLzQino2InUzTFpI+7tG2owDFV3nBy/QgdGSVEUSLNExpN1N8TQxwrNYgDk4yx7qlZbyz+57UzHV14QybSTFNBpouijCOdoHEVKGSSEs0HhmAimbkVkR6WmGhTWNGU4M5+eZ40KmX3rOzcnpaqV3kdBTiAQzgGF86hCtdQgzoQeIAneIFX69F6tt6s92l0wcpn9uAPrI9vv8+UIw==</latexit>

⇤2,⇤1

(and the communication of      , in the mass basis, with the int.s at     ) 
<latexit sha1_base64="igxWPIdZBXEBVUlvfRO0LfqYnm8=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBg5SkKHoseNBjBfsBbSib7aRdutmE3Y1QQn+EFw+KePX3ePPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfy0UwS9CM6lDzkjBortcN+5l3Upv1yxa26c5BV4uWkAjka/fJXbxCzNEJpmKBadz03MX5GleFM4LTUSzUmlI3pELuWShqh9rP5uVNyZpUBCWNlSxoyV39PZDTSehIFtjOiZqSXvZn4n9dNTXjjZ1wmqUHJFovCVBATk9nvZMAVMiMmllCmuL2VsBFVlBmbUMmG4C2/vEpatap3VXUfLiv1uzyOIpzAKZyDB9dQh3toQBMYjOEZXuHNSZwX5935WLQWnHzmGP7A+fwBk1aPFQ==</latexit>

f1,2
<latexit sha1_base64="+SLLZTdIfqdn+eLYBuAaWhj7tk4=">AAAB8HicbVDLSgMxFL1TX7W+qi7dBIvgqsxoRZcFF7pwUcE+pB1KJpNpQ5PMkGSEMvQr3LhQxK2f486/MW1noa0HAodzziX3niDhTBvX/XYKK6tr6xvFzdLW9s7uXnn/oKXjVBHaJDGPVSfAmnImadMww2knURSLgNN2MLqe+u0nqjSL5YMZJ9QXeCBZxAg2Vnrs3dloiPvn/XLFrbozoGXi5aQCORr98lcvjEkqqDSEY627npsYP8PKMMLppNRLNU0wGeEB7VoqsaDaz2YLT9CJVUIUxco+adBM/T2RYaH1WAQ2KbAZ6kVvKv7ndVMTXfkZk0lqqCTzj6KUIxOj6fUoZIoSw8eWYKKY3RWRIVaYGNtRyZbgLZ68TFpnVe+i6t7XKvWbvI4iHMExnIIHl1CHW2hAEwgIeIZXeHOU8+K8Ox/zaMHJZw7hD5zPHztKkAw=</latexit>

⇤3

<latexit sha1_base64="+SLLZTdIfqdn+eLYBuAaWhj7tk4=">AAAB8HicbVDLSgMxFL1TX7W+qi7dBIvgqsxoRZcFF7pwUcE+pB1KJpNpQ5PMkGSEMvQr3LhQxK2f486/MW1noa0HAodzziX3niDhTBvX/XYKK6tr6xvFzdLW9s7uXnn/oKXjVBHaJDGPVSfAmnImadMww2knURSLgNN2MLqe+u0nqjSL5YMZJ9QXeCBZxAg2Vnrs3dloiPvn/XLFrbozoGXi5aQCORr98lcvjEkqqDSEY627npsYP8PKMMLppNRLNU0wGeEB7VoqsaDaz2YLT9CJVUIUxco+adBM/T2RYaH1WAQ2KbAZ6kVvKv7ndVMTXfkZk0lqqCTzj6KUIxOj6fUoZIoSw8eWYKKY3RWRIVaYGNtRyZbgLZ68TFpnVe+i6t7XKvWbvI4iHMExnIIHl1CHW2hAEwgIeIZXeHOU8+K8Ox/zaMHJZw7hD5zPHztKkAw=</latexit>

⇤3

<latexit sha1_base64="Bzcucv0mVj95hr6PGmoIe6d5q1Q=">AAAB8HicbVDLSgMxFL1TX7W+qi7dBIvgqswUiy4LLnThooJ9SDuUTCbThiaZIckIZehXuHGhiFs/x51/Y9rOQlsPBA7nnEvuPUHCmTau++0U1tY3NreK26Wd3b39g/LhUVvHqSK0RWIeq26ANeVM0pZhhtNuoigWAaedYHw98ztPVGkWywczSagv8FCyiBFsrPTYv7PREA9qg3LFrbpzoFXi5aQCOZqD8lc/jEkqqDSEY617npsYP8PKMMLptNRPNU0wGeMh7VkqsaDaz+YLT9GZVUIUxco+adBc/T2RYaH1RAQ2KbAZ6WVvJv7n9VITXfkZk0lqqCSLj6KUIxOj2fUoZIoSwyeWYKKY3RWREVaYGNtRyZbgLZ+8Stq1qlevuvcXlcZNXkcRTuAUzsGDS2jALTShBQQEPMMrvDnKeXHenY9FtODkM8fwB87nDznGkAs=</latexit>

⇤2

<latexit sha1_base64="AzRevE+xa9G3ARPyd3qvxD6jlBs=">AAAB8HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIosuCC124qGAf0g4lk8m0oUlmSDLCMPQr3LhQxK2f486/MW1noa0HAodzziX3niDhTBvX/XZKK6tr6xvlzcrW9s7uXnX/oK3jVBHaIjGPVTfAmnImacsww2k3URSLgNNOML6e+p0nqjSL5YPJEuoLPJQsYgQbKz3272w0xANvUK25dXcGtEy8gtSgQHNQ/eqHMUkFlYZwrHXPcxPj51gZRjidVPqppgkmYzykPUslFlT7+WzhCTqxSoiiWNknDZqpvydyLLTORGCTApuRXvSm4n9eLzXRlZ8zmaSGSjL/KEo5MjGaXo9CpigxPLMEE8XsroiMsMLE2I4qtgRv8eRl0j6rexd19/681rgp6ijDERzDKXhwCQ24hSa0gICAZ3iFN0c5L8678zGPlpxi5hD+wPn8AThCkAo=</latexit>

⇤1

<latexit sha1_base64="/tFuHl9AcsbXAp/+Ek+6NF/UNAo=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KokoeiyI6LEF+wFtKJvtpF272YTdjVBCf4EXD4p49Sd589+4bXPQ1gcDj/dmmJkXJIJr47rfzsrq2vrGZmGruL2zu7dfOjhs6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/VbT6g0j+WDGSfoR3QgecgZNVaq3/ZKZbfizkCWiZeTMuSo9Upf3X7M0gilYYJq3fHcxPgZVYYzgZNiN9WYUDaiA+xYKmmE2s9mh07IqVX6JIyVLWnITP09kdFI63EU2M6ImqFe9Kbif14nNeG1n3GZpAYlmy8KU0FMTKZfkz5XyIwYW0KZ4vZWwoZUUWZsNkUbgrf48jJpnle8y4pbvyhX7/I4CnAMJ3AGHlxBFe6hBg1ggPAMr/DmPDovzrvzMW9dcfKZI/gD5/MHm8CM0g==</latexit>

E

The different families are distinguished by new interactions 
 at different scales, responsible for their masses,

so that at low energy            :
<latexit sha1_base64="KSbT3rNSFmVd3L+D7PKb7enw4mQ=">AAAB/XicbVDLSgMxFM3UV62v8bFzEyyCqzLjA10WRHThooJ9QGcYMplMG5pkhiQj1KH4K25cKOLW/3Dn35i2s9DWA4HDOfdwb06YMqq043xbpYXFpeWV8mplbX1jc8ve3mmpJJOYNHHCEtkJkSKMCtLUVDPSSSVBPGSkHQ4ux377gUhFE3GvhynxOeoJGlOMtJECe+8KeowopSiH3q3JRSg4CeyqU3MmgPPELUgVFGgE9pcXJTjjRGjMkFJd10m1nyOpKWZkVPEyRVKEB6hHuoYKxIny88n1I3holAjGiTRPaDhRfydyxJUa8tBMcqT7atYbi/953UzHF35ORZppIvB0UZwxqBM4rgJGVBKs2dAQhCU1t0LcRxJhbQqrmBLc2S/Pk9ZxzT2rOXen1fp1UUcZ7IMDcARccA7q4AY0QBNg8AiewSt4s56sF+vd+piOlqwiswv+wPr8AWGQlIw=</latexit>

E . ⇤3

Bordone et al 2017
Panico, Pomarol 2016

recently:

<latexit sha1_base64="kaPtbHHLiYTZsKLWaGBfSz4MHPs=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI8BD3qMaB6QLGF20psMmZ1dZmaFsOQTvHhQxKtf5M2/cZLsQRMLGoqqbrq7gkRwbVz32ymsrK6tbxQ3S1vbO7t75f2Dpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGN1O/9YRK81g+mnGCfkQHkoecUWOlh7B33itX3Ko7A1kmXk4qkKPeK391+zFLI5SGCap1x3MT42dUGc4ETkrdVGNC2YgOsGOppBFqP5udOiEnVumTMFa2pCEz9fdERiOtx1FgOyNqhnrRm4r/eZ3UhNd+xmWSGpRsvihMBTExmf5N+lwhM2JsCWWK21sJG1JFmbHplGwI3uLLy6R5VvUuq+79RaV2m8dRhCM4hlPw4ApqcAd1aACDATzDK7w5wnlx3p2PeWvByWcO4Q+czx/2EI2Z</latexit>

f3

<latexit sha1_base64="oKilU3M2tTmpDJn8eIrmJ2LOUSw=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoseCBz1WtB/QhrLZbtqlm03YnQgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dgpr6xubW8Xt0s7u3v5B+fCoZeJUM95ksYx1J6CGS6F4EwVK3kk0p1EgeTsY38z89hPXRsTqEScJ9yM6VCIUjKKVHsJ+rV+uuFV3DrJKvJxUIEejX/7qDWKWRlwhk9SYrucm6GdUo2CST0u91PCEsjEd8q6likbc+Nn81Ck5s8qAhLG2pZDM1d8TGY2MmUSB7YwojsyyNxP/87ophtd+JlSSIldssShMJcGYzP4mA6E5QzmxhDIt7K2EjaimDG06JRuCt/zyKmnVqt5l1b2/qNRv8ziKcAKncA4eXEEd7qABTWAwhGd4hTdHOi/Ou/OxaC04+cwx/IHz+QP0jI2Y</latexit>

f2

<latexit sha1_base64="srVKMhrr6aCR+02Boo/60/uEE2w=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0nEoseCBz1WtB/QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfjm5nffkKleSwfzSRBP6JDyUPOqLHSQ9j3+uWKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8NrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuql6t6t5fVuq3eRxFOIFTOAcPrqAOd9CAJjAYwjO8wpsjnBfn3flYtBacfOYY/sD5/AHzCI2X</latexit>

f1



Uncertainties

<latexit sha1_base64="h0kGW5FecAZh+220eZkdpKgJNx0=">AAACA3icbVDLSsNAFJ34rPUVdaebwSIIQklE0Y1QcKELF1VMH7RpmEym7dDJJMxMhBICbvwVNy4UcetPuPNvnLZZaOuBC4dz7uXee/yYUaks69uYm19YXFourBRX19Y3Ns2t7ZqMEoGJgyMWiYaPJGGUE0dRxUgjFgSFPiN1f3A58usPREga8Xs1jIkboh6nXYqR0pJn7ja91MngBXS8m85R03M6aUBRL3O8O88sWWVrDDhL7JyUQI6qZ361gwgnIeEKMyRly7Zi5aZIKIoZyYrtRJIY4QHqkZamHIVEuun4hwweaCWA3Ujo4gqO1d8TKQqlHIa+7gyR6stpbyT+57US1T13U8rjRBGOJ4u6CYMqgqNAYEAFwYoNNUFYUH0rxH0kEFY6tqIOwZ5+eZbUjsv2adm6PSlVrvI4CmAP7INDYIMzUAHXoAocgMEjeAav4M14Ml6Md+Nj0jpn5DM74A+Mzx9oSJbB</latexit>

YU = U+
L Y diag

U UR
<latexit sha1_base64="uQrw9VEXKV0r+oqDQovsRlumQBE=">AAAB73icbVDLSgNBEOz1GeMr6tHLYBA8SNgVRY8BFT1GMA9JljA76U2GzM6uM7NCWPITXjwo4tXf8ebfOHkcNLGgoajqprsrSATXxnW/nYXFpeWV1dxafn1jc2u7sLNb03GqGFZZLGLVCKhGwSVWDTcCG4lCGgUC60H/cuTXn1BpHst7M0jQj2hX8pAzaqzUeGhnV8fXQ9IuFN2SOwaZJ96UFGGKSrvw1erELI1QGiao1k3PTYyfUWU4EzjMt1KNCWV92sWmpZJGqP1sfO+QHFqlQ8JY2ZKGjNXfExmNtB5Ege2MqOnpWW8k/uc1UxNe+BmXSWpQssmiMBXExGT0POlwhcyIgSWUKW5vJaxHFWXGRpS3IXizL8+T2knJOyu5d6fF8s00jhzswwEcgQfnUIZbqEAVGAh4hld4cx6dF+fd+Zi0LjjTmT34A+fzBxEcj1g=</latexit>

YD,E

What about             ?
<latexit sha1_base64="4dx8ZzVcTh0dQrBKwisD924O7sA=">AAAB9HicbVDLSsNAFL2pr1pfVZduBovgQkpiFV0WXOiygn1AG8JkMmmHTiZxZlIopf6GGxeKuPVj3Pk3TtostPXAvRzOuZe5c/yEM6Vt+9sqrKyurW8UN0tb2zu7e+X9g5aKU0lok8Q8lh0fK8qZoE3NNKedRFIc+Zy2/eFN5rdHVCoWiwc9Tqgb4b5gISNYG8kNvNrZE88a9WpeuWJX7RnQMnFyUoEcDa/81QtikkZUaMKxUl3HTrQ7wVIzwum01EsVTTAZ4j7tGipwRJU7mR09RSdGCVAYS1NCo5n6e2OCI6XGkW8mI6wHatHLxP+8bqrDa3fCRJJqKsj8oTDlSMcoSwAFTFKi+dgQTCQztyIywBITbXIqmRCcxS8vk9Z51bms2vcXlfptHkcRjuAYTsGBK6jDHTSgCQQe4Rle4c0aWS/Wu/UxHy1Y+c4h/IH1+QN4E5FE</latexit>

d3, l3, e3

2.
<latexit sha1_base64="nXNN9hKVA1akVP9wQvUkujdi4KY=">AAAB/HicbVBNS8NAEN34WetXtEcvi0UQhJKIohehUEHBChVMW2hj2Gw37dLNJuxuhBDqX/HiQRGv/hBv/hu3bQ7a+mDg8d4MM/P8mFGpLOvbWFhcWl5ZLawV1zc2t7bNnd2mjBKBiYMjFom2jyRhlBNHUcVIOxYEhT4jLX9YG/utRyIkjfi9SmPihqjPaUAxUlryzFLTy2o3tyN4AR2vDi+9+sORZ5atijUBnCd2TsogR8Mzv7q9CCch4QozJGXHtmLlZkgoihkZFbuJJDHCQ9QnHU05Col0s8nxI3iglR4MIqGLKzhRf09kKJQyDX3dGSI1kLPeWPzP6yQqOHczyuNEEY6ni4KEQRXBcRKwRwXBiqWaICyovhXiARIIK51XUYdgz748T5rHFfu0Yt2dlKtXeRwFsAf2wSGwwRmogmvQAA7AIAXP4BW8GU/Gi/FufExbF4x8pgT+wPj8Afy1kw8=</latexit>

VCKM = ULD
+
L Separately            ?

<latexit sha1_base64="BCQM7CIczalvb8b+DGM3WUc1DPw=">AAAB8HicbVBNSwMxEJ31s9avqkcvwSJ4kLIrih4LCnrooYLbVtplyabZNjTJLklWKEt/hRcPinj153jz35h+HLT1wcDjvRlm5kUpZ9q47reztLyyurZe2Chubm3v7Jb29hs6yRShPkl4oloR1pQzSX3DDKetVFEsIk6b0eB67DefqNIskQ9mmNJA4J5kMSPYWOkR+WHtFN2EtbBUdivuBGiReDNShhnqYemr001IJqg0hGOt256bmiDHyjDC6ajYyTRNMRngHm1bKrGgOsgnB4/QsVW6KE6ULWnQRP09kWOh9VBEtlNg09fz3lj8z2tnJr4KcibTzFBJpovijCOToPH3qMsUJYYPLcFEMXsrIn2sMDE2o6INwZt/eZE0zireRcW9Py9Xb2dxFOAQjuAEPLiEKtxBHXwgIOAZXuHNUc6L8+58TFuXnNnMAfyB8/kD9ayPOA==</latexit>

UL, DL

3.                       ?
<latexit sha1_base64="cwBFMDjAmw2nwtmZB5YZjsulAK4=">AAAB+3icbVDLSsNAFJ3UV62vWJduBovgopREFF0WVHThohbTFtoQJtNJO3QyCTMTsYT4KW5cKOLWH3Hn3zhts9DWA/dyOOde5s7xY0alsqxvo7C0vLK6VlwvbWxube+Yu+WWjBKBiYMjFomOjyRhlBNHUcVIJxYEhT4jbX90MfHbD0RIGvF7NY6JG6IBpwHFSGnJM8vQ8ZpVeKnb05WX3labmWdWrJo1BVwkdk4qIEfDM796/QgnIeEKMyRl17Zi5aZIKIoZyUq9RJIY4REakK6mHIVEuun09gweaqUPg0jo4gpO1d8bKQqlHIe+ngyRGsp5byL+53UTFZy7KeVxogjHs4eChEEVwUkQsE8FwYqNNUFYUH0rxEMkEFY6rpIOwZ7/8iJpHdfs05p1d1KpX+dxFME+OABHwAZnoA5uQAM4AINH8AxewZuRGS/Gu/ExGy0Y+c4e+APj8weS9ZLf</latexit>

UR, DR, EL,R

<latexit sha1_base64="+SLLZTdIfqdn+eLYBuAaWhj7tk4=">AAAB8HicbVDLSgMxFL1TX7W+qi7dBIvgqsxoRZcFF7pwUcE+pB1KJpNpQ5PMkGSEMvQr3LhQxK2f486/MW1noa0HAodzziX3niDhTBvX/XYKK6tr6xvFzdLW9s7uXnn/oKXjVBHaJDGPVSfAmnImadMww2knURSLgNN2MLqe+u0nqjSL5YMZJ9QXeCBZxAg2Vnrs3dloiPvn/XLFrbozoGXi5aQCORr98lcvjEkqqDSEY627npsYP8PKMMLppNRLNU0wGeEB7VoqsaDaz2YLT9CJVUIUxco+adBM/T2RYaH1WAQ2KbAZ6kVvKv7ndVMTXfkZk0lqqCTzj6KUIxOj6fUoZIoSw8eWYKKY3RWRIVaYGNtRyZbgLZ68TFpnVe+i6t7XKvWbvI4iHMExnIIHl1CHW2hAEwgIeIZXeHOU8+K8Ox/zaMHJZw7hD5zPHztKkAw=</latexit>

⇤3

<latexit sha1_base64="Bzcucv0mVj95hr6PGmoIe6d5q1Q=">AAAB8HicbVDLSgMxFL1TX7W+qi7dBIvgqswUiy4LLnThooJ9SDuUTCbThiaZIckIZehXuHGhiFs/x51/Y9rOQlsPBA7nnEvuPUHCmTau++0U1tY3NreK26Wd3b39g/LhUVvHqSK0RWIeq26ANeVM0pZhhtNuoigWAaedYHw98ztPVGkWywczSagv8FCyiBFsrPTYv7PREA9qg3LFrbpzoFXi5aQCOZqD8lc/jEkqqDSEY617npsYP8PKMMLptNRPNU0wGeMh7VkqsaDaz+YLT9GZVUIUxco+adBc/T2RYaH1RAQ2KbAZ6WVvJv7n9VITXfkZk0lqqCSLj6KUIxOj2fUoZIoSwyeWYKKY3RWREVaYGNtRyZbgLZ+8Stq1qlevuvcXlcZNXkcRTuAUzsGDS2jALTShBQQEPMMrvDnKeXHenY9FtODkM8fwB87nDznGkAs=</latexit>

⇤2

<latexit sha1_base64="AzRevE+xa9G3ARPyd3qvxD6jlBs=">AAAB8HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIosuCC124qGAf0g4lk8m0oUlmSDLCMPQr3LhQxK2f486/MW1noa0HAodzziX3niDhTBvX/XZKK6tr6xvlzcrW9s7uXnX/oK3jVBHaIjGPVTfAmnImacsww2k3URSLgNNOML6e+p0nqjSL5YPJEuoLPJQsYgQbKz3272w0xANvUK25dXcGtEy8gtSgQHNQ/eqHMUkFlYZwrHXPcxPj51gZRjidVPqppgkmYzykPUslFlT7+WzhCTqxSoiiWNknDZqpvydyLLTORGCTApuRXvSm4n9eLzXRlZ8zmaSGSjL/KEo5MjGaXo9CpigxPLMEE8XsroiMsMLE2I4qtgRv8eRl0j6rexd19/681rgp6ijDERzDKXhwCQ24hSa0gICAZ3iFN0c5L8678zGPlpxi5hD+wPn8AThCkAo=</latexit>

⇤1

<latexit sha1_base64="/tFuHl9AcsbXAp/+Ek+6NF/UNAo=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KokoeiyI6LEF+wFtKJvtpF272YTdjVBCf4EXD4p49Sd589+4bXPQ1gcDj/dmmJkXJIJr47rfzsrq2vrGZmGruL2zu7dfOjhs6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/VbT6g0j+WDGSfoR3QgecgZNVaq3/ZKZbfizkCWiZeTMuSo9Upf3X7M0gilYYJq3fHcxPgZVYYzgZNiN9WYUDaiA+xYKmmE2s9mh07IqVX6JIyVLWnITP09kdFI63EU2M6ImqFe9Kbif14nNeG1n3GZpAYlmy8KU0FMTKZfkz5XyIwYW0KZ4vZWwoZUUWZsNkUbgrf48jJpnle8y4pbvyhX7/I4CnAMJ3AGHlxBFe6hBg1ggPAMr/DmPDovzrvzMW9dcfKZI/gD5/MHm8CM0g==</latexit>

E

“Weak MFV”

1. From         ,         feel the interaction at     .       <latexit sha1_base64="bk0e5Y8Ousq+3BRi8lcNgI7DLWg=">AAAB9HicbVBNSwMxEM36WetX1aOXYBE8lV1R9FjwoMcK9gPapWTTbBuaTWIyWyxLf4cXD4p49cd489+YtnvQ1gcDj/dmmJkXacEt+P63t7K6tr6xWdgqbu/s7u2XDg4bVqWGsjpVQplWRCwTXLI6cBCspQ0jSSRYMxreTP3miBnLlXyAsWZhQvqSx5wScFI47gLuEK2NesJBt1T2K/4MeJkEOSmjHLVu6avTUzRNmAQqiLXtwNcQZsQAp4JNip3UMk3okPRZ21FJEmbDbHb0BJ86pYdjZVxJwDP190RGEmvHSeQ6EwIDu+hNxf+8dgrxdZhxqVNgks4XxanAoPA0AdzjhlEQY0cINdzdiumAGELB5VR0IQSLLy+TxnkluKz49xfl6m0eRwEdoxN0hgJ0haroDtVQHVH0iJ7RK3rzRt6L9+59zFtXvHzmCP2B9/kDLBiRuA==</latexit>

yt ⇡ 1
<latexit sha1_base64="+SLLZTdIfqdn+eLYBuAaWhj7tk4=">AAAB8HicbVDLSgMxFL1TX7W+qi7dBIvgqsxoRZcFF7pwUcE+pB1KJpNpQ5PMkGSEMvQr3LhQxK2f486/MW1noa0HAodzziX3niDhTBvX/XYKK6tr6xvFzdLW9s7uXnn/oKXjVBHaJDGPVSfAmnImadMww2knURSLgNN2MLqe+u0nqjSL5YMZJ9QXeCBZxAg2Vnrs3dloiPvn/XLFrbozoGXi5aQCORr98lcvjEkqqDSEY627npsYP8PKMMLppNRLNU0wGeEB7VoqsaDaz2YLT9CJVUIUxco+adBM/T2RYaH1WAQ2KbAZ6kVvKv7ndVMTXfkZk0lqqCTzj6KUIxOj6fUoZIoSw8eWYKKY3RWRIVaYGNtRyZbgLZ68TFpnVe+i6t7XKvWbvI4iHMExnIIHl1CHW2hAEwgIeIZXeHOU8+K8Ox/zaMHJZw7hD5zPHztKkAw=</latexit>

⇤3
<latexit sha1_base64="a2JTYAUDbiizCQsJNQmPSgPXlyg=">AAAB73icbVDLSgNBEOz1GeMr6tHLYBA8SNg1ih4DHvQYwTwgWZbZyWwyZHZ2Mw8hLPkJLx4U8ervePNvnCR70MSChqKqm+6uMOVMadf9dlZW19Y3Ngtbxe2d3b390sFhUyVGEtogCU9kO8SKciZoQzPNaTuVFMchp61weDv1W09UKpaIRz1OqR/jvmARI1hbqT0KqufIBNWgVHYr7gxomXg5KUOOelD66vYSYmIqNOFYqY7nptrPsNSMcDopdo2iKSZD3KcdSwWOqfKz2b0TdGqVHooSaUtoNFN/T2Q4Vmoch7YzxnqgFr2p+J/XMTq68TMmUqOpIPNFkeFIJ2j6POoxSYnmY0swkczeisgAS0y0jahoQ/AWX14mzYuKd1VxHy7Ltbs8jgIcwwmcgQfXUIN7qEMDCHB4hld4c0bOi/PufMxbV5x85gj+wPn8AcjPjyk=</latexit>q3, u3

B, Isidori et al, 2011

Some       -factors more relevant than others
<latexit sha1_base64="47R6NvR9mUqvRQE9CCor4KrUfP4=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBahXkpSFD0WvXisYGqhDWWz3bRLdzdhdyOU0L/gxYMiXv1D3vw3btoctPXBwOO9GWbmhQln2rjut1NaW9/Y3CpvV3Z29/YPqodHHR2nilCfxDxW3RBrypmkvmGG026iKBYhp4/h5Db3H5+o0iyWD2aa0EDgkWQRI9jkkl9vng+qNbfhzoFWiVeQGhRoD6pf/WFMUkGlIRxr3fPcxAQZVoYRTmeVfqppgskEj2jPUokF1UE2v3WGzqwyRFGsbEmD5urviQwLracitJ0Cm7Fe9nLxP6+Xmug6yJhMUkMlWSyKUo5MjPLH0ZApSgyfWoKJYvZWRMZYYWJsPBUbgrf88irpNBveZcO9v6i1boo4ynACp1AHD66gBXfQBh8IjOEZXuHNEc6L8+58LFpLTjFzDH/gfP4A6U2Nfg==</latexit>

U(2)

<latexit sha1_base64="fqtTkd6kZ29OphHGA5Jlw+i9NhQ=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI8BD3qMaB6QLGF20psMmZ1dZ2aFsOQTvHhQxKtf5M2/cZLsQaMFDUVVN91dQSK4Nq775RSWlldW14rrpY3Nre2d8u5eU8epYthgsYhVO6AaBZfYMNwIbCcKaRQIbAWjq6nfekSleSzvzThBP6IDyUPOqLHS3UPvtFeuuFV3BvKXeDmpQI56r/zZ7ccsjVAaJqjWHc9NjJ9RZTgTOCl1U40JZSM6wI6lkkao/Wx26oQcWaVPwljZkobM1J8TGY20HkeB7YyoGepFbyr+53VSE176GZdJalCy+aIwFcTEZPo36XOFzIixJZQpbm8lbEgVZcamU7IheIsv/yXNk6p3XnVvzyq16zyOIhzAIRyDBxdQgxuoQwMYDOAJXuDVEc6z8+a8z1sLTj6zD7/gfHwDBuGNpA==</latexit>q3 only present at      
<latexit sha1_base64="+SLLZTdIfqdn+eLYBuAaWhj7tk4=">AAAB8HicbVDLSgMxFL1TX7W+qi7dBIvgqsxoRZcFF7pwUcE+pB1KJpNpQ5PMkGSEMvQr3LhQxK2f486/MW1noa0HAodzziX3niDhTBvX/XYKK6tr6xvFzdLW9s7uXnn/oKXjVBHaJDGPVSfAmnImadMww2knURSLgNN2MLqe+u0nqjSL5YMZJ9QXeCBZxAg2Vnrs3dloiPvn/XLFrbozoGXi5aQCORr98lcvjEkqqDSEY627npsYP8PKMMLppNRLNU0wGeEB7VoqsaDaz2YLT9CJVUIUxco+adBM/T2RYaH1WAQ2KbAZ6kVvKv7ndVMTXfkZk0lqqCTzj6KUIxOj6fUoZIoSw8eWYKKY3RWRIVaYGNtRyZbgLZ68TFpnVe+i6t7XKvWbvI4iHMExnIIHl1CHW2hAEwgIeIZXeHOU8+K8Ox/zaMHJZw7hD5zPHztKkAw=</latexit>

⇤3
<latexit sha1_base64="ELmm377zOHMwJy2vOwwoY/2rcLA=">AAAB/XicbVDLSsNAFL3xWesrPnZuBovgxpL4QJcFF7qsYB/QhjCZTtqhk0mcmSg1FH/FjQtF3Pof7vwbp20W2nrgwuGce7n3niDhTGnH+bbm5hcWl5YLK8XVtfWNTXtru67iVBJaIzGPZTPAinImaE0zzWkzkRRHAaeNoH858hv3VCoWi1s9SKgX4a5gISNYG8m3d+/8k7Zk3Z7GUsYP6AgZwbdLTtkZA80SNyclyFH17a92JyZpRIUmHCvVcp1EexmWmhFOh8V2qmiCSR93actQgSOqvGx8/RAdGKWDwliaEhqN1d8TGY6UGkSB6Yyw7qlpbyT+57VSHV54GRNJqqkgk0VhypGO0SgK1GGSEs0HhmAimbkVkR6WmGgTWNGE4E6/PEvqx2X3rOzcnJYqV3kcBdiDfTgEF86hAtdQhRoQeIRneIU368l6sd6tj0nrnJXP7MAfWJ8/csuUlA==</latexit>q3 ! �q3

<latexit sha1_base64="4nSDWHKmCeq9r2y/sV1R3Qz8Lfo=">AAAB9HicbVDLSgMxFL3xWeur6tJNsAgupMwURZcFF7pwUcE+oB1KJpNpQzOZMckUytDvcONCEbd+jDv/xrSdhbYeCBzOOZd7c/xEcG0c5xutrK6tb2wWtorbO7t7+6WDw6aOU0VZg8YiVm2faCa4ZA3DjWDtRDES+YK1/OHN1G+NmNI8lo9mnDAvIn3JQ06JsZLXvbfRgPSy6rk76ZXKTsWZAS8TNydlyFHvlb66QUzTiElDBdG64zqJ8TKiDKeCTYrdVLOE0CHps46lkkRMe9ns6Ak+tUqAw1jZJw2eqb8nMhJpPY58m4yIGehFbyr+53VSE157GZdJapik80VhKrCJ8bQBHHDFqBFjSwhV3N6K6YAoQo3tqWhLcBe/vEya1Yp7WXEeLsq127yOAhzDCZyBC1dQgzuoQwMoPMEzvMIbGqEX9I4+5tEVlM8cwR+gzx/hj5GI</latexit>

⇤2,1(              at      )

When needed, take minimally broken
<latexit sha1_base64="AcbVwgGtCW2ELbFf6bVM2qUVsqg=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahXsquKHoseNBjBbcttGvJptk2NpssSVYoS/+DFw+KePX/ePPfmLZ70NYHA4/3ZpiZFyacaeO6305hZXVtfaO4Wdra3tndK+8fNLVMFaE+kVyqdog15UxQ3zDDaTtRFMchp61wdD31W09UaSbFvRknNIjxQLCIEWys1PSrZ6cPoleuuDV3BrRMvJxUIEejV/7q9iVJYyoM4VjrjucmJsiwMoxwOil1U00TTEZ4QDuWChxTHWSzayfoxCp9FEllSxg0U39PZDjWehyHtjPGZqgXvan4n9dJTXQVZEwkqaGCzBdFKUdGounrqM8UJYaPLcFEMXsrIkOsMDE2oJINwVt8eZk0z2reRc29O6/Ub/I4inAEx1AFDy6hDrfQAB8IPMIzvMKbI50X5935mLcWnHzmEP7A+fwBbACOYw==</latexit>

U(2)n

<latexit sha1_base64="OGo6ydUarjYqzzwyry4YeWVpQvY=">AAACAnicbVDLSsNAFJ34rPUVdSVuBovgqiSi6LKgoMsqpi00IUwmk3bozCTMTIQSiht/xY0LRdz6Fe78G6dtFtp64HIP59zLzD1RxqjSjvNtLSwuLa+sVtaq6xubW9v2zm5LpbnExMMpS2UnQoowKoinqWakk0mCeMRIOxpcjv32A5GKpuJeDzMScNQTNKEYaSOF9j70wjtfUQ6vyu5HKYsLdxTaNafuTADniVuSGijRDO0vP05xzonQmCGluq6T6aBAUlPMyKjq54pkCA9Qj3QNFYgTFRSTE0bwyCgxTFJpSmg4UX9vFIgrNeSRmeRI99WsNxb/87q5Ti6Cgoos10Tg6UNJzqBO4TgPGFNJsGZDQxCW1PwV4j6SCGuTWtWE4M6ePE9aJ3X3rO7cntYa12UcFXAADsExcME5aIAb0AQewOARPINX8GY9WS/Wu/UxHV2wyp098AfW5w/cr5Z5</latexit>

UR ⇠ DR ⇠ 1

<latexit sha1_base64="7DWMsSNEbtS2irO1lSK8Xnr6/ZE=">AAACDnicbZC7TsMwFIadcivlFmBksagqsVAlBQRjBQwMHYpE2kptGjmu21p1LrIdRJXmCVh4FRYGEGJlZuNtcNMM0PJLlj795xwdn98NGRXSML613NLyyupafr2wsbm1vaPv7jVEEHFMLBywgLdcJAijPrEklYy0Qk6Q5zLSdEdX03rznnBBA/9OjkNie2jg0z7FSCrL0UuThhNjN5l0UBjy4AFOrG7NiSsnyfF1N64lKU4cvWiUjVRwEcwMiiBT3dG/Or0ARx7xJWZIiLZphNKOEZcUM5IUOpEgIcIjNCBthT7yiLDj9JwElpTTg/2Aq+dLmLq/J2LkCTH2XNXpITkU87Wp+V+tHcn+hR1TP4wk8fFsUT9iUAZwmg3sUU6wZGMFCHOq/grxEHGEpUqwoEIw509ehEalbJ6VjdvTYvUyiyMPDsAhOAImOAdVcAPqwAIYPIJn8AretCftRXvXPmatOS2b2Qd/pH3+ACJ7nCM=</latexit>

|Vcb| ⇡ |UL
23 �DL

23|Every element of            fixed but for
<latexit sha1_base64="6eC8pA0H0/vJKKodMhcVfVHhxiA=">AAAB7nicbVBNS8NAEJ3Ur1q/oh69LBbBg5REFD0WFPTQQwXTFtoQNttNu3SzCbsboYT+CC8eFPHq7/Hmv3Hb5qCtDwYe780wMy9MOVPacb6t0srq2vpGebOytb2zu2fvH7RUkklCPZLwRHZCrChngnqaaU47qaQ4Djlth6Obqd9+olKxRDzqcUr9GA8EixjB2kjt26Bx5gWNwK46NWcGtEzcglShQDOwv3r9hGQxFZpwrFTXdVLt51hqRjidVHqZoikmIzygXUMFjqny89m5E3RilD6KEmlKaDRTf0/kOFZqHIemM8Z6qBa9qfif1810dO3nTKSZpoLMF0UZRzpB099Rn0lKNB8bgolk5lZEhlhiok1CFROCu/jyMmmd19zLmvNwUa3fFXGU4QiO4RRcuII63EMTPCAwgmd4hTcrtV6sd+tj3lqyiplD+APr8wdH+o7k</latexit>

DL, UL
<latexit sha1_base64="16+1rccMN8bOSOTvLEGKlwGw2TI=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPBgx6r2A9oQ9lsN+3STTbsTpQS+jO8eFDEq7/Gm//GbZuDtj4YeLw3w8y8IJHCoOt+O4WV1bX1jeJmaWt7Z3evvH/QNCrVjDeYkkq3A2q4FDFvoEDJ24nmNAokbwWj66nfeuTaCBU/4DjhfkQHsQgFo2ilTvdeDIZItVZPvXLFrbozkGXi5aQCOeq98le3r1ga8RiZpMZ0PDdBP6MaBZN8UuqmhieUjeiAdyyNacSNn81OnpATq/RJqLStGMlM/T2R0ciYcRTYzoji0Cx6U/E/r5NieOVnIk5S5DGbLwpTSVCR6f+kLzRnKMeWUKaFvZWwIdWUoU2pZEPwFl9eJs2zqndRde/OK7WbPI4iHMExnIIHl1CDW6hDAxgoeIZXeHPQeXHenY95a8HJZw7hD5zPH5PukXY=</latexit>)
<latexit sha1_base64="16+1rccMN8bOSOTvLEGKlwGw2TI=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPBgx6r2A9oQ9lsN+3STTbsTpQS+jO8eFDEq7/Gm//GbZuDtj4YeLw3w8y8IJHCoOt+O4WV1bX1jeJmaWt7Z3evvH/QNCrVjDeYkkq3A2q4FDFvoEDJ24nmNAokbwWj66nfeuTaCBU/4DjhfkQHsQgFo2ilTvdeDIZItVZPvXLFrbozkGXi5aQCOeq98le3r1ga8RiZpMZ0PDdBP6MaBZN8UuqmhieUjeiAdyyNacSNn81OnpATq/RJqLStGMlM/T2R0ciYcRTYzoji0Cx6U/E/r5NieOVnIk5S5DGbLwpTSVCR6f+kLzRnKMeWUKaFvZWwIdWUoU2pZEPwFl9eJs2zqndRde/OK7WbPI4iHMExnIIHl1CDW6hDAxgoeIZXeHPQeXHenY95a8HJZw7hD5zPH5PukXY=</latexit>)



<latexit sha1_base64="fhS/N4esOaYoW9EvGlLEXC+D2YE=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0TJoY2ER0UsCyRH2Nptkyd7esTsnhCM/wcZCEVt/kZ3/xk1yhSY+GHi8N8PMvDCRwqDrfjuFldW19Y3iZmlre2d3r7x/0DBxqhn3WSxj3Qqp4VIo7qNAyVuJ5jQKJW+Go5up33zi2ohYPeI44UFEB0r0BaNopQe/e9ctV9yqOwNZJl5OKpCj3i1/dXoxSyOukElqTNtzEwwyqlEwySelTmp4QtmIDnjbUkUjboJsduqEnFilR/qxtqWQzNTfExmNjBlHoe2MKA7NojcV//PaKfavgkyoJEWu2HxRP5UEYzL9m/SE5gzl2BLKtLC3EjakmjK06ZRsCN7iy8ukcVb1Lqru/Xmldp3HUYQjOIZT8OASanALdfCBwQCe4RXeHOm8OO/Ox7y14OQzh/AHzucPAJyNnA==</latexit>

UL

<latexit sha1_base64="qag7V35071+R4nic7FEIrrVEVv4=">AAAB9XicbVBNSwMxEJ2tX7V+VT16CRbBU9kVRY/FXgQRKtgPaNeSTbNtaHYTkqxalv4PLx4U8ep/8ea/MW33oK0PBh7vzTAzL5CcaeO6305uaXlldS2/XtjY3NreKe7uNbRIFKF1IrhQrQBryllM64YZTltSURwFnDaDYXXiNx+o0kzEd2YkqR/hfsxCRrCx0n2jm1avb8YdLKUST91iyS27U6BF4mWkBBlq3eJXpydIEtHYEI61bnuuNH6KlWGE03Ghk2gqMRniPm1bGuOIaj+dXj1GR1bpoVAoW7FBU/X3RIojrUdRYDsjbAZ63puI/3ntxIQXfspimRgak9miMOHICDSJAPWYosTwkSWYKGZvRWSAFSbGBlWwIXjzLy+SxknZOyu7t6elymUWRx4O4BCOwYNzqMAV1KAOBBQ8wyu8OY/Oi/PufMxac042sw9/4Hz+AIcIkog=</latexit>

VCKM ⇡

<latexit sha1_base64="5vVno9jPBMaSFnfYBYDdL4aeGxU=">AAACFHicbVDLSsNAFJ34rPUVdelmsAiCtCSi6EYounFZwT6giWEynbRDJw9mbsQS8hFu/BU3LhRx68Kdf+P0saitBy6cOede5t7jJ4IrsKwfY2FxaXlltbBWXN/Y3No2d3YbKk4lZXUai1i2fKKY4BGrAwfBWolkJPQFa/r966HffGBS8Ti6g0HC3JB0Ix5wSkBLnnms2H3GnUeeXyrPx/pR5k7S456fl5UHUwLknlmyKtYIeJ7YE1JCE9Q889vpxDQNWQRUEKXatpWAmxEJnAqWF51UsYTQPumytqYRCZlys9FROT7USgcHsdQVAR6p0xMZCZUahL7uDAn01Kw3FP/z2ikEF27GoyQFFtHxR0EqMMR4mBDucMkoiIEmhEqud8W0RyShoHMs6hDs2ZPnSeOkYp9VrNvTUvVqEkcB7aMDdIRsdI6q6AbVUB1R9IRe0Bt6N56NV+PD+By3LhiTmT30B8bXL/ojnsU=</latexit>

sei⇠ = sbe
�i�b � ste

�i�t

<latexit sha1_base64="AuiKCQD7meATx2VhKTEEv2s74bo="></latexit>

s = |Vcb|,
su
cu

= |Vub

Vcb
|, sd = �(0.22÷ 0.27)

Weak MFV

<latexit sha1_base64="bRXUJcrUsfFFTj1P6Qwl3KmSDaY=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0YtQUNCDhwqmLbShbLabdulmE3YnQin9DV48KOLVH+TNf+O2zUGrDwYe780wMy9MpTDoul9OYWl5ZXWtuF7a2Nza3inv7jVMkmnGfZbIRLdCargUivsoUPJWqjmNQ8mb4fBq6jcfuTYiUQ84SnkQ074SkWAUreRfd+/IZbdccavuDOQv8XJSgRz1bvmz00tYFnOFTFJj2p6bYjCmGgWTfFLqZIanlA1pn7ctVTTmJhjPjp2QI6v0SJRoWwrJTP05MaaxMaM4tJ0xxYFZ9Kbif147w+giGAuVZsgVmy+KMkkwIdPPSU9ozlCOLKFMC3srYQOqKUObT8mG4C2+/Jc0TqreWdW9P63UbvI4inAAh3AMHpxDDW6hDj4wEPAEL/DqKOfZeXPe560FJ5/Zh19wPr4BwPuOAQ==</latexit>

DL =

So that:
<latexit sha1_base64="OGo6ydUarjYqzzwyry4YeWVpQvY=">AAACAnicbVDLSsNAFJ34rPUVdSVuBovgqiSi6LKgoMsqpi00IUwmk3bozCTMTIQSiht/xY0LRdz6Fe78G6dtFtp64HIP59zLzD1RxqjSjvNtLSwuLa+sVtaq6xubW9v2zm5LpbnExMMpS2UnQoowKoinqWakk0mCeMRIOxpcjv32A5GKpuJeDzMScNQTNKEYaSOF9j70wjtfUQ6vyu5HKYsLdxTaNafuTADniVuSGijRDO0vP05xzonQmCGluq6T6aBAUlPMyKjq54pkCA9Qj3QNFYgTFRSTE0bwyCgxTFJpSmg4UX9vFIgrNeSRmeRI99WsNxb/87q5Ti6Cgoos10Tg6UNJzqBO4TgPGFNJsGZDQxCW1PwV4j6SCGuTWtWE4M6ePE9aJ3X3rO7cntYa12UcFXAADsExcME5aIAb0AQewOARPINX8GY9WS/Wu/UxHV2wyp098AfW5w/cr5Z5</latexit>

UR ⇠ DR ⇠ 1

And, when need,
<latexit sha1_base64="S8LxV/yH9S+EYZPjysn80nV6s+Y=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPBgx4r2g9pQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR9dRvPaHSPJYPZpygH9GB5CFn1Fjp/rGHvXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t6dV2o3eRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEuGY2+</latexit>

Ye

<latexit sha1_base64="fqtTkd6kZ29OphHGA5Jlw+i9NhQ=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI8BD3qMaB6QLGF20psMmZ1dZ2aFsOQTvHhQxKtf5M2/cZLsQaMFDUVVN91dQSK4Nq775RSWlldW14rrpY3Nre2d8u5eU8epYthgsYhVO6AaBZfYMNwIbCcKaRQIbAWjq6nfekSleSzvzThBP6IDyUPOqLHS3UPvtFeuuFV3BvKXeDmpQI56r/zZ7ccsjVAaJqjWHc9NjJ9RZTgTOCl1U40JZSM6wI6lkkao/Wx26oQcWaVPwljZkobM1J8TGY20HkeB7YyoGepFbyr+53VSE176GZdJalCy+aIwFcTEZPo36XOFzIixJZQpbm8lbEgVZcamU7IheIsv/yXNk6p3XnVvzyq16zyOIhzAIRyDBxdQgxuoQwMYDOAJXuDVEc6z8+a8z1sLTj6zD7/gfHwDBuGNpA==</latexit>q3 only present at       (              at      )
<latexit sha1_base64="+SLLZTdIfqdn+eLYBuAaWhj7tk4=">AAAB8HicbVDLSgMxFL1TX7W+qi7dBIvgqsxoRZcFF7pwUcE+pB1KJpNpQ5PMkGSEMvQr3LhQxK2f486/MW1noa0HAodzziX3niDhTBvX/XYKK6tr6xvFzdLW9s7uXnn/oKXjVBHaJDGPVSfAmnImadMww2knURSLgNN2MLqe+u0nqjSL5YMZJ9QXeCBZxAg2Vnrs3dloiPvn/XLFrbozoGXi5aQCORr98lcvjEkqqDSEY627npsYP8PKMMLppNRLNU0wGeEB7VoqsaDaz2YLT9CJVUIUxco+adBM/T2RYaH1WAQ2KbAZ6kVvKv7ndVMTXfkZk0lqqCTzj6KUIxOj6fUoZIoSw8eWYKKY3RWRIVaYGNtRyZbgLZ68TFpnVe+i6t7XKvWbvI4iHMExnIIHl1CHW2hAEwgIeIZXeHOU8+K8Ox/zaMHJZw7hD5zPHztKkAw=</latexit>

⇤3
<latexit sha1_base64="ELmm377zOHMwJy2vOwwoY/2rcLA=">AAAB/XicbVDLSsNAFL3xWesrPnZuBovgxpL4QJcFF7qsYB/QhjCZTtqhk0mcmSg1FH/FjQtF3Pof7vwbp20W2nrgwuGce7n3niDhTGnH+bbm5hcWl5YLK8XVtfWNTXtru67iVBJaIzGPZTPAinImaE0zzWkzkRRHAaeNoH858hv3VCoWi1s9SKgX4a5gISNYG8m3d+/8k7Zk3Z7GUsYP6AgZwbdLTtkZA80SNyclyFH17a92JyZpRIUmHCvVcp1EexmWmhFOh8V2qmiCSR93actQgSOqvGx8/RAdGKWDwliaEhqN1d8TGY6UGkSB6Yyw7qlpbyT+57VSHV54GRNJqqkgk0VhypGO0SgK1GGSEs0HhmAimbkVkR6WmGgTWNGE4E6/PEvqx2X3rOzcnJYqV3kcBdiDfTgEF86hAtdQhRoQeIRneIU368l6sd6tj0nrnJXP7MAfWJ8/csuUlA==</latexit>q3 ! �q3

<latexit sha1_base64="4nSDWHKmCeq9r2y/sV1R3Qz8Lfo=">AAAB9HicbVDLSgMxFL3xWeur6tJNsAgupMwURZcFF7pwUcE+oB1KJpNpQzOZMckUytDvcONCEbd+jDv/xrSdhbYeCBzOOZd7c/xEcG0c5xutrK6tb2wWtorbO7t7+6WDw6aOU0VZg8YiVm2faCa4ZA3DjWDtRDES+YK1/OHN1G+NmNI8lo9mnDAvIn3JQ06JsZLXvbfRgPSy6rk76ZXKTsWZAS8TNydlyFHvlb66QUzTiElDBdG64zqJ8TKiDKeCTYrdVLOE0CHps46lkkRMe9ns6Ak+tUqAw1jZJw2eqb8nMhJpPY58m4yIGehFbyr+53VSE157GZdJapik80VhKrCJ8bQBHHDFqBFjSwhV3N6K6YAoQo3tqWhLcBe/vEya1Yp7WXEeLsq127yOAhzDCZyBC1dQgzuoQwMoPMEzvMIbGqEX9I4+5tEVlM8cwR+gzx/hj5GI</latexit>

⇤2,1



Flavour in composite Higgs

What is the radius of Higgs compositeness, if any? lH = 1/m⇤



Flavour in composite Higgs

<latexit sha1_base64="F+XffkyFkJtlYvq7furXO85mG/o=">AAACHHicbVDLSsNAFJ3UV62vqEs3wSKIi5L4QBcVCrpw4aKKfUBbw2Q6aYdOHszcSEvIh7jxV9y4UMSNC8G/cZJ2oa0XZjhzzrncuccJOZNgmt9abm5+YXEpv1xYWV1b39A3t+oyiAShNRLwQDQdLClnPq0BA06boaDYczhtOIOLVG88UCFZ4N/BKKQdD/d85jKCQVG2ftR2BSbxyIYk7t0fJOWhDedjbmhfJ+q6TcrjdypnRlsvmiUzK2MWWBNQRJOq2vpnuxuQyKM+EI6lbFlmCJ0YC2CE06TQjiQNMRngHm0p6GOPyk6cLZcYe4rpGm4g1PHByNjfHTH2pBx5jnJ6GPpyWkvJ/7RWBO5ZJ2Z+GAH1yXiQG3EDAiNNyugyQQnwkQKYCKb+apA+VkmAyrOgQrCmV54F9cOSdVIyb46LlctJHHm0g3bRPrLQKaqgK1RFNUTQI3pGr+hNe9JetHftY2zNaZOebfSntK8f9aujKQ==</latexit>

yt
g⇤

< xt =
xL

xR
<

g⇤

yt

m⇤ = g⇤f

f
mH

m⇤ = scale of Higgs compositeness

H = pNGB
= scale of symmetry breakingf

<latexit sha1_base64="NoUen/fTIsWFRc/Q6EwZ+V8b3h8=">AAACAXicbVDLSsNAFJ3UV62vqBvBhYNFECwlEUSXBRe6rGAf0MQwmU7aoZNH5yGUUDf+ihsXirgS/At3gh/hJzhpu9DWA/dyOOdeZu7xE0aFtKxPIzc3v7C4lF8urKyurW+Ym1t1ESuOSQ3HLOZNHwnCaERqkkpGmgknKPQZafi988xv3BIuaBxdy0FC3BB1IhpQjKSWPHPnyOkr1IZ9j5Ygy1r9BnlOqDyzaJWtEeAssSekWLG/vvfeSqWqZ3447RirkEQSMyREy7YS6aaIS4oZGRYcJUiCcA91SEvTCIVEuOnogiE80EobBjHXFUk4Un9vpCgUYhD6ejJEsiumvUz8z2spGZy5KY0SJUmExw8FikEZwywO2KacYMkGmiDMqf4rxF3EEZY6tIIOwZ4+eZbUj8v2Sdm60mlcgDHyYBfsg0Ngg1NQAZegCmoAgzvwAJ7As3FvPBovxut4NGdMdrbBHxjvPyJjmRU=</latexit>

+ qi, li, V
a
µ

OH : < 0|OH |H > 6= 0
<latexit sha1_base64="YxREw8F3J2gY518GVoj162qRm3A="></latexit>

L
(3)
Y

= g⇤xLxRq̄L3OHuR3, xL,R  1 yu3 = g⇤xLxR

1. At            only         involved
<latexit sha1_base64="3KkzdXkPAlBxeXfTel5lrBL8CJ4=">AAAB/XicbVDLSgMxFM34rPU1PnZugkUQF2XGB7osuNCFiwr2AZ1hyGQybWgmE5KMWIfir7hxoYhb/8Odf2PazkJbDwQO55zLvTmhYFRpx/m25uYXFpeWSyvl1bX1jU17a7up0kxi0sApS2U7RIowyklDU81IW0iCkpCRVti/HPmteyIVTfmdHgjiJ6jLaUwx0kYK7F3vxoQjFJx4SAiZPsAkOArsilN1xoCzxC1IBRSoB/aXF6U4SwjXmCGlOq4jtJ8jqSlmZFj2MkUEwn3UJR1DOUqI8vPx9UN4YJQIxqk0j2s4Vn9P5ChRapCEJpkg3VPT3kj8z+tkOr7wc8pFpgnHk0VxxqBO4agKGFFJsGYDQxCW1NwKcQ9JhLUprGxKcKe/PEuax1X3rOrcnlZqV0UdJbAH9sEhcME5qIFrUAcNgMEjeAav4M16sl6sd+tjEp2zipkd8AfW5w+mEpS3</latexit>

⇤3 ⇡ m⇤
<latexit sha1_base64="WI24F9xHuJZTqlkBUStRRW2liJk=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBg5TEKnoseNBjBfsBbQib7aZdutmkuxuhhPojvHhQxKt/x5v/xk2bg7Y+GHi8N8PMPD/mTGnb/rYKK6tr6xvFzdLW9s7uXnn/oKWiRBLaJBGPZMfHinImaFMzzWknlhSHPqdtf3ST+e1HKhWLxIOexNQN8UCwgBGsjdQZe7Wzp8SreeWKXbVnQMvEyUkFcjS88levH5EkpEITjpXqOnas3RRLzQin01IvUTTGZIQHtGuowCFVbjq7d4pOjNJHQSRNCY1m6u+JFIdKTULfdIZYD9Wil4n/ed1EB9duykScaCrIfFGQcKQjlD2P+kxSovnEEEwkM7ciMsQSE20iKpkQnMWXl0nrvOpcVu37i0r9No+jCEdwDKfgwBXU4Q4a0AQCHJ7hFd6ssfVivVsf89aClc8cwh9Ynz9YcI+H</latexit>q3, u3

2. Neglect the int.s at            other than for their effects on 
<latexit sha1_base64="iTMmIW9aIQVeawsWiMIdq2v2mGU=">AAAB+3icbVDLSsNAFL2pr1pfsS7dDBbBVUl8oCspuNCFiwr2AW0Ik8mkHTqZhJmJWEJ/xY0LRdz6I+78G6dtFlo9MHA451zunROknCntOF9WaWl5ZXWtvF7Z2Nza3rF3q22VZJLQFkl4IrsBVpQzQVuaaU67qaQ4DjjtBKOrqd95oFKxRNzrcUq9GA8EixjB2ki+Xe3fmnCI0WVB/BPfrjl1Zwb0l7gFqUGBpm9/9sOEZDEVmnCsVM91Uu3lWGpGOJ1U+pmiKSYjPKA9QwWOqfLy2e0TdGiUEEWJNE9oNFN/TuQ4VmocByYZYz1Ui95U/M/rZTq68HIm0kxTQeaLoowjnaBpEShkkhLNx4ZgIpm5FZEhlphoU1fFlOAufvkvaR/X3bO6c3daa1wXdZRhHw7gCFw4hwbcQBNaQOARnuAFXq2J9Wy9We/zaMkqZvbgF6yPb6zCk5I=</latexit>

⇤ > ⇤3
<latexit sha1_base64="vsVqgPft2XlZFxPX5uBi29GIzTs=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIosuCC124qGAf0g4lk2ba0EwyJplCGfodblwo4taPceffmGlnoa0HAodz7uWenCDmTBvX/XYKK6tr6xvFzdLW9s7uXnn/oKlloghtEMmlagdYU84EbRhmOG3HiuIo4LQVjK4zvzWmSjMpHswkpn6EB4KFjGBjJb8bYTMkmKd3095jr1xxq+4MaJl4OalAjnqv/NXtS5JEVBjCsdYdz42Nn2JlGOF0WuommsaYjPCAdiwVOKLaT2ehp+jEKn0USmWfMGim/t5IcaT1JArsZBZSL3qZ+J/XSUx45adMxImhgswPhQlHRqKsAdRnihLDJ5ZgopjNisgQK0yM7alkS/AWv7xMmmdV76Lq3p9Xajd5HUU4gmM4BQ8uoQa3UIcGEHiCZ3iFN2fsvDjvzsd8tODkO4fwB87nD+4Mkjc=</latexit>

LY
<latexit sha1_base64="ficPRtJBbVG9ZNiTGd+XCUs3bHg=">AAACHXicbVDLSsNAFJ34rPEVdelmsAh1UxKt6EoKLnThoop9QBPDZDJth04ezEyUEvIjbvwVNy4UceFG/BsnbRbaemDgcM65zL3HixkV0jS/tbn5hcWl5dKKvrq2vrFpbG23RJRwTJo4YhHveEgQRkPSlFQy0ok5QYHHSNsbnud++55wQaPwVo5i4gSoH9IexUgqyTVqdoDkACOWXmVu6p/Vsru0cnSQ2Te0P5CI8+hBn4m4RtmsmmPAWWIVpAwKNFzj0/YjnAQklJghIbqWGUsnRVxSzEim24kgMcJD1CddRUMUEOGk4+syuK8UH/Yirl4o4Vj9PZGiQIhR4KlkvqiY9nLxP6+byN6pk9IwTiQJ8eSjXsKgjGBeFfQpJ1iykSIIc6p2hXiAOMJSFaqrEqzpk2dJ67BqHVfN61q5flHUUQK7YA9UgAVOQB1cggZoAgwewTN4BW/ak/aivWsfk+icVszsgD/Qvn4A7j2icw==</latexit>

L(3)
d>4 ) Ld>4

<latexit sha1_base64="9RHvd/gQfY6t3Fbfmt/6NhmZSTc=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPBgx6r2A9oQtlsN+3SzW7Y3Sgl9G948aCIV/+MN/+NmzYHbX0w8Hhvhpl5YcKZNq777ZRWVtfWN8qbla3tnd296v5BW8tUEdoikkvVDbGmnAnaMsxw2k0UxXHIaSccX+d+55EqzaR4MJOEBjEeChYxgo2VfP+eDUcGKyWfKv1qza27M6Bl4hWkBgWa/eqXP5AkjakwhGOte56bmCDDyjDC6bTip5ommIzxkPYsFTimOshmN0/RiVUGKJLKljBopv6eyHCs9SQObWeMzUgvern4n9dLTXQVZEwkqaGCzBdFKUdGojwANGCKEsMnlmCimL0VkRFWmBgbUx6Ct/jyMmmf1b2Lunt3XmvcFHGU4QiO4RQ8uIQG3EITWkAggWd4hTcndV6cd+dj3lpyiplD+APn8wfMk5GK</latexit>) In the mass basis,                   controlled by      
<latexit sha1_base64="cySpZ/1NBJTkw1mrLtTt6maSQJw=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBg5REKnosKOihhwqmLbQhbLabdulmE3c3Qgn9E148KOLVv+PNf+O2zUFbHww83pthZl6QcKa0bX9bhZXVtfWN4mZpa3tnd6+8f9BScSoJdUnMY9kJsKKcCepqpjntJJLiKOC0HYyup377iUrFYvGgxwn1IjwQLGQEayN1bvzGGXL9hl+u2FV7BrRMnJxUIEfTL3/1+jFJIyo04ViprmMn2suw1IxwOin1UkUTTEZ4QLuGChxR5WWzeyfoxCh9FMbSlNBopv6eyHCk1DgKTGeE9VAtelPxP6+b6vDKy5hIUk0FmS8KU450jKbPoz6TlGg+NgQTycytiAyxxESbiEomBGfx5WXSOq86F1X7vlap3+ZxFOEIjuEUHLiEOtxBE1wgwOEZXuHNerRerHfrY95asPKZQ/gD6/MHnuWPDg==</latexit>

DL, UL

<latexit sha1_base64="wOulkKYDpV9KTL/RguxBUVfgeck="></latexit>

L(3)
d>4(q3, u3, H) =

y
2
t

⇤2
3

x
2
t (q̄L3�µqL3)

2 + . . .

<latexit sha1_base64="5v8YwbHek0a78fOd/qi0pH/0+a8="></latexit>

yt ⇡ (
m⇤
⇤3

)(dH�1)>1(If           ,                    )<latexit sha1_base64="uJVVEdVOyDNjN3TBFHCWibcaKw8=">AAAB9HicbVDLSsNAFL2pr1pfVZduBosgLkriA11JQRcuXFSwD2hDmEwm7dDJJM5MCiX0O9y4UMStH+POv3HaZqGtBwYO55zLvXP8hDOlbfvbKiwtr6yuFddLG5tb2zvl3b2milNJaIPEPJZtHyvKmaANzTSn7URSHPmctvzBzcRvDalULBaPepRQN8I9wUJGsDaS27030QB7Z9eRd+KVK3bVngItEicnFchR98pf3SAmaUSFJhwr1XHsRLsZlpoRTselbqpogskA92jHUIEjqtxsevQYHRklQGEszRMaTdXfExmOlBpFvklGWPfVvDcR//M6qQ6v3IyJJNVUkNmiMOVIx2jSAAqYpETzkSGYSGZuRaSPJSba9FQyJTjzX14kzdOqc1G1H84rtdu8jiIcwCEcgwOXUIM7qEMDCDzBM7zCmzW0Xqx362MWLVj5zD78gfX5A6/ckWU=</latexit>

⇤3 > m⇤

(See next slide)



Main constraints in composite Higgs

How      scales with      <latexit sha1_base64="FhTp5dY4TOiPhQIqY0I8VsBMRqc=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoMgHsKuKHoMevEY0TwgWcLsZDYZMo9lZlYISz7BiwdFvPpF3vwbJ8keNLGgoajqprsrSjgz1ve/vcLK6tr6RnGztLW9s7tX3j9oGpVqQhtEcaXbETaUM0kblllO24mmWESctqLR7dRvPVFtmJKPdpzQUOCBZDEj2DrpQfTOeuWKX/VnQMskyEkFctR75a9uX5FUUGkJx8Z0Aj+xYYa1ZYTTSambGppgMsID2nFUYkFNmM1OnaATp/RRrLQradFM/T2RYWHMWESuU2A7NIveVPzP66Q2vg4zJpPUUknmi+KUI6vQ9G/UZ5oSy8eOYKKZuxWRIdaYWJdOyYUQLL68TJrn1eCy6t9fVGo3eRxFOIJjOIUArqAGd1CHBhAYwDO8wpvHvRfv3fuYtxa8fOYQ/sD7/AHxlY2S</latexit>m⇤
<latexit sha1_base64="lgzjjnbidWVOBbOf7EJkP6TvK8c=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBZBPJREFD0WvXisaD+gDWWz3bRLN5uwOxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzgkQKg6777RRWVtfWN4qbpa3tnd298v5B08SpZrzBYhnrdkANl0LxBgqUvJ1oTqNA8lYwup36rSeujYjVI44T7kd0oEQoGEUrPQx6Z71yxa26M5Bl4uWkAjnqvfJXtx+zNOIKmaTGdDw3QT+jGgWTfFLqpoYnlI3ogHcsVTTixs9mp07IiVX6JIy1LYVkpv6eyGhkzDgKbGdEcWgWvan4n9dJMbz2M6GSFLli80VhKgnGZPo36QvNGcqxJZRpYW8lbEg1ZWjTKdkQvMWXl0nzvOpdVt37i0rtJo+jCEdwDKfgwRXU4A7q0AAGA3iGV3hzpPPivDsf89aCk88cwh84nz/ocY2M</latexit>g⇤

<latexit sha1_base64="dfxZdyb07Ctbxce6E2zSiX0FMGM=">AAACD3icbZC7TsMwFIYdrqXcAowsFhUIMVQJAsHQoYKFsUj0IrVR5LhOa9VxIvsEEUV9AxZehYUBhFhZ2Xgb3MsALUey9Ov7z9Hx+YNEcA2O820tLC4tr6wW1orrG5tb2/bObkPHqaKsTmMRq1ZANBNcsjpwEKyVKEaiQLBmMLge+c17pjSP5R1kCfMi0pM85JSAQb591AkVoXnmwzDv+SfDCn7wAVfwBI/I2PPtklN2xoXnhTsVJTStmm9/dboxTSMmgQqiddt1EvByooBTwYbFTqpZQuiA9FjbSEkipr18fM8QHxrSxWGszJOAx/T3RE4irbMoMJ0Rgb6e9UbwP6+dQnjp5VwmKTBJJ4vCVGCI8Sgc3OWKURCZEYQqbv6KaZ+YJMBEWDQhuLMnz4vGadk9Lzu3Z6Xq1TSOAtpHB+gYuegCVdENqqE6ougRPaNX9GY9WS/Wu/UxaV2wpjN76E9Znz/sqJyW</latexit>yt
g⇤

< xt <
g⇤
yt

 (*) = assuming maximal phases
an estimate of

future sensitivity

(in the previous scheme)

Bounds rescaled by     or
<latexit sha1_base64="fHzOnAyuUCH/1wxTnhEhOoPKSIw=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WNBQQ8eKtoPaEPZbCft0s0m7G6EEvoTvHhQxKu/yJv/xm2bg1YfDDzem2FmXpAIro3rfjmFpeWV1bXiemljc2t7p7y719Rxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6HLqtx5RaR7LBzNO0I/oQPKQM2qsdH/Vu+2VK27VnYH8JV5OKpCj3it/dvsxSyOUhgmqdcdzE+NnVBnOBE5K3VRjQtmIDrBjqaQRaj+bnTohR1bpkzBWtqQhM/XnREYjrcdRYDsjaoZ60ZuK/3md1IQXfsZlkhqUbL4oTAUxMZn+TfpcITNibAllittbCRtSRZmx6ZRsCN7iy39J86TqnVXdu9NK7TqPowgHcAjH4ME51OAG6tAABgN4ghd4dYTz7Lw57/PWgpPP7MMvOB/f6CiNkA==</latexit>

DL
<latexit sha1_base64="b/AFabum0utF9bij9agcY8qLgCg=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0TJgoYVFRC8JJEfY22ySJXt7x+6cEI78BBsLRWz9RXb+GzfJFZr4YODx3gwz88JECoOu++0UVlbX1jeKm6Wt7Z3dvfL+QcPEqWbcZ7GMdSukhkuhuI8CJW8lmtMolLwZjq6nfvOJayNi9YjjhAcRHSjRF4yilR787l23XHGr7gxkmXg5qUCOerf81enFLI24QiapMW3PTTDIqEbBJJ+UOqnhCWUjOuBtSxWNuAmy2akTcmKVHunH2pZCMlN/T2Q0MmYchbYzojg0i95U/M9rp9i/CjKhkhS5YvNF/VQSjMn0b9ITmjOUY0so08LeStiQasrQplOyIXiLLy+TxlnVu6i69+eV2k0eRxGO4BhOwYNLqMEt1MEHBgN4hld4c6Tz4rw7H/PWgpPPHMIfOJ8/Ah2NoQ==</latexit>

UL
<latexit sha1_base64="g6QhLuTfIRwbORwfw69+Zg7PmLU=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0YtQ8KDHCvYD2lA22027dLOJuxOhhP4JLx4U8erf8ea/cdvmoK0PBh7vzTAzL0ikMOi6305hZXVtfaO4Wdra3tndK+8fNE2casYbLJaxbgfUcCkUb6BAyduJ5jQKJG8Fo5up33ri2ohYPeA44X5EB0qEglG0UvuaNHsZCya9csWtujOQZeLlpAI56r3yV7cfszTiCpmkxnQ8N0E/oxoFk3xS6qaGJ5SN6IB3LFU04sbPZvdOyIlV+iSMtS2FZKb+nshoZMw4CmxnRHFoFr2p+J/XSTG88jOhkhS5YvNFYSoJxmT6POkLzRnKsSWUaWFvJWxINWVoIyrZELzFl5dJ86zqXVTd+/NK7TaPowhHcAyn4MEl1OAO6tAABhKe4RXenEfnxXl3PuatBSefOYQ/cD5/AH/Hj6I=</latexit>

= Vcb
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Bs ! µ+µ� B ! K⇤µ+µ�
mainly

If                      at 10%, importantK+ ! ⇡+⌫⌫

<latexit sha1_base64="EPHZ5/IkA3A7QNT3pBcIVogo9IY=">AAACG3icbVA9SwNBEN3zM8avqKXNYhAiQrgLipZBLVKkiGA+IBePuc0mWbJ7d+zuCeHI/7Dxr9hYKGIlWPhv3FxSaOKDgcd7M8zM8yPOlLbtb2tpeWV1bT2zkd3c2t7Zze3tN1QYS0LrJOShbPmgKGcBrWumOW1FkoLwOW36w+uJ33ygUrEwuNOjiHYE9APWYwS0kbxcqeD6IJPu2Ku6fRACPFfEWHnVE1y5P8UMuwL0gABPbsapVcFeLm8X7RR4kTgzkkcz1Lzcp9sNSSxooAkHpdqOHelOAlIzwuk468aKRkCG0KdtQwMQVHWS9LcxPjZKF/dCaSrQOFV/TyQglBoJ33ROLlXz3kT8z2vHunfZSVgQxZoGZLqoF3OsQzwJCneZpETzkSFAJDO3YjIACUSbOLMmBGf+5UXSKBWd86J9e5YvX83iyKBDdIQKyEEXqIwqqIbqiKBH9Ixe0Zv1ZL1Y79bHtHXJms0coD+wvn4Avx6f9w==</latexit>

(d̄L�µsL)H
+
iDµH

<latexit sha1_base64="DZm6dathU5GAsd40Ktdx/Q99i8U=">AAACGnicbVA9SwNBEN2LXzF+RS1tFoMQEcKdKFoGtUiRIoL5gFw85jabZMnu3bG7J4Qjv8PGv2JjoYid2Phv3FxSaOKDgcd7M8zM8yPOlLbtbyuztLyyupZdz21sbm3v5Hf3GiqMJaF1EvJQtnxQlLOA1jXTnLYiSUH4nDb94fXEbz5QqVgY3OlRRDsC+gHrMQLaSF7eKbo+yESNvarbByHAc0WMfa96jCv3J5hhV4AeEODJzTi1Kl6+YJfsFHiRODNSQDPUvPyn2w1JLGigCQel2o4d6U4CUjPC6TjnxopGQIbQp21DAxBUdZL0tTE+MkoX90JpKtA4VX9PJCCUGgnfdE4OVfPeRPzPa8e6d9lJWBDFmgZkuqgXc6xDPMkJd5mkRPORIUAkM7diMgAJRJs0cyYEZ/7lRdI4LTnnJfv2rFC+msWRRQfoEBWRgy5QGVVQDdURQY/oGb2iN+vJerHerY9pa8aazeyjP7C+fgBVqp/L</latexit>

(s̄L�µbL)H
+
iDµH



Current (main) flavour bounds with weak MFV
<latexit sha1_base64="7Aetxd2o1aJ6hKaal6x8rTqyQNk=">AAAB7XicbVBNS8NAEJ34WetX1aOXxSJ4KokoehGKXjxWsB/QhrLZbtq1m03YnYgl9D948aCIV/+PN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dpaWV1bX1gsbxc2t7Z3d0t5+w8SpZrzOYhnrVkANl0LxOgqUvJVoTqNA8mYwvJn4zUeujYjVPY4S7ke0r0QoGEUrNZ66SK68bqnsVtwpyCLxclKGHLVu6avTi1kacYVMUmPanpugn1GNgkk+LnZSwxPKhrTP25YqGnHjZ9Nrx+TYKj0SxtqWQjJVf09kNDJmFAW2M6I4MPPeRPzPa6cYXvqZUEmKXLHZojCVBGMyeZ30hOYM5cgSyrSwtxI2oJoytAEVbQje/MuLpHFa8c4r7t1ZuXqdx1GAQziCE/DgAqpwCzWoA4MHeIZXeHNi58V5dz5mrUtOPnMAf+B8/gC88Y6T</latexit>

xt = 1Exclusion plotsg⇤

<latexit sha1_base64="bLUN+cxXhAKzX2V2MRQ5ZD/PUaA=">AAAB83icbVDLSgNBEOyNrxhfUY9eBoPgKewGRS9CiB48RjAPyC5hdtKbDJl9MDMrhCW/4cWDIl79GW/+jZNkD5pY0FBUddPd5SeCK23b31ZhbX1jc6u4XdrZ3ds/KB8etVWcSoYtFotYdn2qUPAIW5prgd1EIg19gR1/fDvzO08oFY+jRz1J0AvpMOIBZ1QbyXXvUGhKGn11U+uXK3bVnoOsEicnFcjR7Je/3EHM0hAjzQRVqufYifYyKjVnAqclN1WYUDamQ+wZGtEQlZfNb56SM6MMSBBLU5Emc/X3REZDpSahbzpDqkdq2ZuJ/3m9VAfXXsajJNUYscWiIBVEx2QWABlwiUyLiSGUSW5uJWxEJWXaxFQyITjLL6+Sdq3qXFbth4tKvZHHUYQTOIVzcOAK6nAPTWgBgwSe4RXerNR6sd6tj0VrwcpnjuEPrM8fzFWQ3w==</latexit>

�Bs = 2

<latexit sha1_base64="14onNu7CDCxlhHSDW4cwFyt8vB4=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0YtQqgePFewHNKFstpt26WYTdidCKf0bXjwo4tU/481/47bNQasPBh7vzTAzL0ylMOi6X05hZXVtfaO4Wdra3tndK+8ftEySacabLJGJ7oTUcCkUb6JAyTup5jQOJW+Ho5uZ337k2ohEPeA45UFMB0pEglG0ku/fcomU1Hvm2uuVK27VnYP8JV5OKpCj0St/+v2EZTFXyCQ1puu5KQYTqlEwyaclPzM8pWxEB7xrqaIxN8FkfvOUnFilT6JE21JI5urPiQmNjRnHoe2MKQ7NsjcT//O6GUZXwUSoNEOu2GJRlEmCCZkFQPpCc4ZybAllWthbCRtSTRnamEo2BG/55b+kdVb1Lqru/XmlVs/jKMIRHMMpeHAJNbiDBjSBQQpP8AKvTuY8O2/O+6K14OQzh/ALzsc3ytGQ3g==</latexit>

�Bs = 1
yellow

green

eEDM

nEDM

m⇤[TeV ]

<latexit sha1_base64="L1YILwGHg3bLO7h8e6k4ttbctIo=">AAAB8XicbVDLSgNBEOz1GeMr6tHLYBA8hd2g6EUIxoPHCOaByRJmJ7PJkNnZZaZXCCF/4cWDIl79G2/+jZNkD5pY0FBUddPdFSRSGHTdb2dldW19YzO3ld/e2d3bLxwcNkycasbrLJaxbgXUcCkUr6NAyVuJ5jQKJG8Gw+rUbz5xbUSsHnCUcD+ifSVCwSha6bFzyyVSUr0udwtFt+TOQJaJl5EiZKh1C1+dXszSiCtkkhrT9twE/THVKJjkk3wnNTyhbEj7vG2pohE3/nh28YScWqVHwljbUkhm6u+JMY2MGUWB7YwoDsyiNxX/89ophlf+WKgkRa7YfFGYSoIxmb5PekJzhnJkCWVa2FsJG1BNGdqQ8jYEb/HlZdIol7yLknt/XqzcZHHk4BhO4Aw8uIQK3EEN6sBAwTO8wptjnBfn3fmYt6442cwR/IHz+QM+Q4/6</latexit>

�C = 2

<latexit sha1_base64="znVRqxWh0u2oVVkApXfO5v+cC5I=">AAACBXicbVC7TsMwFHV4lvIKMMJgUSExVUkBwVgBAwNDkehDakPkuE5r1Uks20FUSRYWfoWFAYRY+Qc2/ga3zQAtR7rS0Tn36t57PM6oVJb1bczNLywuLRdWiqtr6xub5tZ2Q0axwKSOIxaJlockYTQkdUUVIy0uCAo8Rpre4GLkN++JkDQKb9WQEydAvZD6FCOlJdfcSxtugr0s7SDORfQA08u75Dpzk8pRlrpmySpbY8BZYuekBHLUXPOr041wHJBQYYakbNsWV06ChKKYkazYiSXhCA9Qj7Q1DVFApJOMv8jggVa60I+ErlDBsfp7IkGBlMPA050BUn057Y3E/7x2rPwzJ6EhjxUJ8WSRHzOoIjiKBHapIFixoSYIC6pvhbiPBMJKB1fUIdjTL8+SRqVsn5Stm+NS9TyPowB2wT44BDY4BVVwBWqgDjB4BM/gFbwZT8aL8W58TFrnjHxmB/yB8fkDACKY4Q==</latexit>

|Vcb| ⇡ |DL
23|

<latexit sha1_base64="pTjQMNdlrN7D8t1MnLiOSRkomuM=">AAACBXicbVA9T8MwEHXKVylfAUYYLCokpiopIBgrWBgYikTaSm2IHNdtrTqJZTuIKsnCwl9hYQAhVv4DG/8Gt80ALU866em9O93d8zmjUlnWt1FYWFxaXimultbWNza3zO2dhoxigYmDIxaJlo8kYTQkjqKKkRYXBAU+I01/eDn2m/dESBqFt2rEiRugfkh7FCOlJc/cTxtegv0s7SDORfQAU+cuuc68pHqcpZ5ZtirWBHCe2Dkpgxx1z/zqdCMcByRUmCEp27bFlZsgoShmJCt1Ykk4wkPUJ21NQxQQ6SaTLzJ4qJUu7EVCV6jgRP09kaBAylHg684AqYGc9cbif147Vr1zN6EhjxUJ8XRRL2ZQRXAcCexSQbBiI00QFlTfCvEACYSVDq6kQ7BnX54njWrFPq1YNyfl2kUeRxHsgQNwBGxwBmrgCtSBAzB4BM/gFbwZT8aL8W58TFsLRj6zC/7A+PwBGpCY8g==</latexit>

|Vcb| ⇡ |UL
23|

- sensitivity on                 improvable by a factor of 2�Bs = 1, 2
- maximal phases assumed for the EDMs

- dotted lines = estimated future sensitivity 
- maximal phases assumed for the EDMs

eEDM

nEDM



Precision in composite Higgs

- Higgs couplings

- flavour-less ElectroWeak observables

c� ⇠ g2⇤/m
2
⇤

DiBoson production: Wh,Zh,WZ,WW

Drell-Yan            at high l+l�, l⌫ mll,m
T
ll

Pole observables: mW , sin✓leff cW ⇠ 1/m2
⇤

c2W ⇠ 1/g2⇤m
2
⇤

cW ⇠ 1/m2
⇤

- flavour observables

m⇤ = g⇤f

f
mH

m⇤ = scale of Higgs compositeness

H = pNGB
= scale of symmetry breakingf

<latexit sha1_base64="NoUen/fTIsWFRc/Q6EwZ+V8b3h8=">AAACAXicbVDLSsNAFJ3UV62vqBvBhYNFECwlEUSXBRe6rGAf0MQwmU7aoZNH5yGUUDf+ihsXirgS/At3gh/hJzhpu9DWA/dyOOdeZu7xE0aFtKxPIzc3v7C4lF8urKyurW+Ym1t1ESuOSQ3HLOZNHwnCaERqkkpGmgknKPQZafi988xv3BIuaBxdy0FC3BB1IhpQjKSWPHPnyOkr1IZ9j5Ygy1r9BnlOqDyzaJWtEeAssSekWLG/vvfeSqWqZ3447RirkEQSMyREy7YS6aaIS4oZGRYcJUiCcA91SEvTCIVEuOnogiE80EobBjHXFUk4Un9vpCgUYhD6ejJEsiumvUz8z2spGZy5KY0SJUmExw8FikEZwywO2KacYMkGmiDMqf4rxF3EEZY6tIIOwZ4+eZbUj8v2Sdm60mlcgDHyYBfsg0Ngg1NQAZegCmoAgzvwAJ7As3FvPBovxut4NGdMdrbBHxjvPyJjmRU=</latexit>

+ qi, li, V
a
µ

“On-shell” 

“Off-shell” 



g⇤

<latexit sha1_base64="bLUN+cxXhAKzX2V2MRQ5ZD/PUaA=">AAAB83icbVDLSgNBEOyNrxhfUY9eBoPgKewGRS9CiB48RjAPyC5hdtKbDJl9MDMrhCW/4cWDIl79GW/+jZNkD5pY0FBUddPd5SeCK23b31ZhbX1jc6u4XdrZ3ds/KB8etVWcSoYtFotYdn2qUPAIW5prgd1EIg19gR1/fDvzO08oFY+jRz1J0AvpMOIBZ1QbyXXvUGhKGn11U+uXK3bVnoOsEicnFcjR7Je/3EHM0hAjzQRVqufYifYyKjVnAqclN1WYUDamQ+wZGtEQlZfNb56SM6MMSBBLU5Emc/X3REZDpSahbzpDqkdq2ZuJ/3m9VAfXXsajJNUYscWiIBVEx2QWABlwiUyLiSGUSW5uJWxEJWXaxFQyITjLL6+Sdq3qXFbth4tKvZHHUYQTOIVzcOAK6nAPTWgBgwSe4RXerNR6sd6tj0VrwcpnjuEPrM8fzFWQ3w==</latexit>

�Bs = 2

<latexit sha1_base64="14onNu7CDCxlhHSDW4cwFyt8vB4=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0YtQqgePFewHNKFstpt26WYTdidCKf0bXjwo4tU/481/47bNQasPBh7vzTAzL0ylMOi6X05hZXVtfaO4Wdra3tndK+8ftEySacabLJGJ7oTUcCkUb6JAyTup5jQOJW+Ho5uZ337k2ohEPeA45UFMB0pEglG0ku/fcomU1Hvm2uuVK27VnYP8JV5OKpCj0St/+v2EZTFXyCQ1puu5KQYTqlEwyaclPzM8pWxEB7xrqaIxN8FkfvOUnFilT6JE21JI5urPiQmNjRnHoe2MKQ7NsjcT//O6GUZXwUSoNEOu2GJRlEmCCZkFQPpCc4ZybAllWthbCRtSTRnamEo2BG/55b+kdVb1Lqru/XmlVs/jKMIRHMMpeHAJNbiDBjSBQQpP8AKvTuY8O2/O+6K14OQzh/ALzsc3ytGQ3g==</latexit>

�Bs = 1
yellow

green

eEDM

nEDM

m⇤[TeV ]

<latexit sha1_base64="L1YILwGHg3bLO7h8e6k4ttbctIo=">AAAB8XicbVDLSgNBEOz1GeMr6tHLYBA8hd2g6EUIxoPHCOaByRJmJ7PJkNnZZaZXCCF/4cWDIl79G2/+jZNkD5pY0FBUddPdFSRSGHTdb2dldW19YzO3ld/e2d3bLxwcNkycasbrLJaxbgXUcCkUr6NAyVuJ5jQKJG8Gw+rUbz5xbUSsHnCUcD+ifSVCwSha6bFzyyVSUr0udwtFt+TOQJaJl5EiZKh1C1+dXszSiCtkkhrT9twE/THVKJjkk3wnNTyhbEj7vG2pohE3/nh28YScWqVHwljbUkhm6u+JMY2MGUWB7YwoDsyiNxX/89ophlf+WKgkRa7YfFGYSoIxmb5PekJzhnJkCWVa2FsJG1BNGdqQ8jYEb/HlZdIol7yLknt/XqzcZHHk4BhO4Aw8uIQK3EEN6sBAwTO8wptjnBfn3fmYt6442cwR/IHz+QM+Q4/6</latexit>

�C = 2

<latexit sha1_base64="znVRqxWh0u2oVVkApXfO5v+cC5I=">AAACBXicbVC7TsMwFHV4lvIKMMJgUSExVUkBwVgBAwNDkehDakPkuE5r1Uks20FUSRYWfoWFAYRY+Qc2/ga3zQAtR7rS0Tn36t57PM6oVJb1bczNLywuLRdWiqtr6xub5tZ2Q0axwKSOIxaJlockYTQkdUUVIy0uCAo8Rpre4GLkN++JkDQKb9WQEydAvZD6FCOlJdfcSxtugr0s7SDORfQA08u75Dpzk8pRlrpmySpbY8BZYuekBHLUXPOr041wHJBQYYakbNsWV06ChKKYkazYiSXhCA9Qj7Q1DVFApJOMv8jggVa60I+ErlDBsfp7IkGBlMPA050BUn057Y3E/7x2rPwzJ6EhjxUJ8WSRHzOoIjiKBHapIFixoSYIC6pvhbiPBMJKB1fUIdjTL8+SRqVsn5Stm+NS9TyPowB2wT44BDY4BVVwBWqgDjB4BM/gFbwZT8aL8W58TFrnjHxmB/yB8fkDACKY4Q==</latexit>

|Vcb| ⇡ |DL
23|

<latexit sha1_base64="pTjQMNdlrN7D8t1MnLiOSRkomuM=">AAACBXicbVA9T8MwEHXKVylfAUYYLCokpiopIBgrWBgYikTaSm2IHNdtrTqJZTuIKsnCwl9hYQAhVv4DG/8Gt80ALU866em9O93d8zmjUlnWt1FYWFxaXimultbWNza3zO2dhoxigYmDIxaJlo8kYTQkjqKKkRYXBAU+I01/eDn2m/dESBqFt2rEiRugfkh7FCOlJc/cTxtegv0s7SDORfQAU+cuuc68pHqcpZ5ZtirWBHCe2Dkpgxx1z/zqdCMcByRUmCEp27bFlZsgoShmJCt1Ykk4wkPUJ21NQxQQ6SaTLzJ4qJUu7EVCV6jgRP09kaBAylHg684AqYGc9cbif147Vr1zN6EhjxUJ8XRRL2ZQRXAcCexSQbBiI00QFlTfCvEACYSVDq6kQ7BnX54njWrFPq1YNyfl2kUeRxHsgQNwBGxwBmrgCtSBAzB4BM/gFbwZT8aL8W58TFsLRj6zC/7A+PwBGpCY8g==</latexit>

|Vcb| ⇡ |UL
23|

eEDM

nEDM

Exclusion plots: flavour versus Higgs/EWPT

Higgs/EWPT
g⇤

m⇤[TeV ]

red
“On-shell” 

blue
“Off-shell” 

Drell-Yan

dotted lines = foreseen sensitivity at HL-LHC

p
O(1)-factors possible in either direction

Highly complementary!



Banelli et al 2020

ATLAS 2019
CMS 2019

Four tops           in weak MFV 
<latexit sha1_base64="NijWZHmbTLP82xhIxD3osVgDL38=">AAACB3icdVDLSgMxFM3UV62vqktBgkVwVTJt1XZXdOOygn1AW0omzbShmQfJHaUM3bnxV9y4UMStv+DOvzFtp6CiBy73cM69JPc4oRQaCPm0UkvLK6tr6fXMxubW9k52d6+hg0gxXmeBDFTLoZpL4fM6CJC8FSpOPUfypjO6nPrNW660CPwbGIe869GBL1zBKBiplz0Mw44SgyFQpYI7DB2Hqhgmi97L5kj+rFwpEIJJnsxgiF0ilWIR24mSQwlqvexHpx+wyOM+MEm1btskhG5MFQgm+STTiTQPKRvRAW8b6lOP6248u2OCj43Sx26gTPmAZ+r3jZh6Wo89x0x6FIb6tzcV//LaEbjlbiz8MALus/lDbiQxBHgaCu4LxRnIsSGUKWH+itmQKsrARJcxISwuxf+TRiFvn+bJdSlXvUjiSKMDdIROkI3OURVdoRqqI4bu0SN6Ri/Wg/VkvVpv89GUlezsox+w3r8Azp6ajw==</latexit>

pp ! tt̄tt̄

g⇤

m⇤[TeV ]

now

HL-LHC

(With some excesses in multilepton + jets in current data)

<latexit sha1_base64="F8j4AmH6ORbqJi/GpOe/WZD15hA="></latexit>

L4top =
y2t
m2

⇤
[x2

t (q̄L3�µqL3)
2 + (q̄L3tR)(t̄RqL3) +

1

x2
t

(t̄R�µtR)
2]

Comparable, but conceptually very different from Higgs, EWPT “on-shell”

<latexit sha1_base64="E2jKUOnKM5RbRcQMfSl3KxQeGLc=">AAAB/nicbVBNS8NAEN34WetXVDx5WSyCeCiJKHoRil48VrAf0Iaw2W7apZtN2J2IJQT8K148KOLV3+HNf+O2zUFbHww83pthZl6QCK7Bcb6thcWl5ZXV0lp5fWNza9ve2W3qOFWUNWgsYtUOiGaCS9YADoK1E8VIFAjWCoY3Y7/1wJTmsbyHUcK8iPQlDzklYCTf3n/0AV/hbqgIzUY+5FnfP8l9u+JUnQnwPHELUkEF6r791e3FNI2YBCqI1h3XScDLiAJOBcvL3VSzhNAh6bOOoZJETHvZ5PwcHxmlh8NYmZKAJ+rviYxEWo+iwHRGBAZ61huL/3mdFMJLL+MySYFJOl0UpgJDjMdZ4B5XjIIYGUKo4uZWTAfEJAEmsbIJwZ19eZ40T6vuedW5O6vUros4SugAHaJj5KILVEO3qI4aiKIMPaNX9GY9WS/Wu/UxbV2wipk99AfW5w/b2ZVt</latexit>

xt =
yt
g⇤

Exclusion plot           or
<latexit sha1_base64="Wi1pXzDq4Wzvl3zedCqnf53KWsk=">AAAB/nicbVBNS8NAEN34WetXVDx5WSyCeCiJKHoRil48VrAf0Iaw2W7apZtN2J2IJQT8K148KOLV3+HNf+O2zUFbHww83pthZl6QCK7Bcb6thcWl5ZXV0lp5fWNza9ve2W3qOFWUNWgsYtUOiGaCS9YADoK1E8VIFAjWCoY3Y7/1wJTmsbyHUcK8iPQlDzklYCTf3n/0AV/hbqgIzfr+SZ6NfMh9u+JUnQnwPHELUkEF6r791e3FNI2YBCqI1h3XScDLiAJOBcvL3VSzhNAh6bOOoZJETHvZ5PwcHxmlh8NYmZKAJ+rviYxEWo+iwHRGBAZ61huL/3mdFMJLL+MySYFJOl0UpgJDjMdZ4B5XjIIYGUKo4uZWTAfEJAEmsbIJwZ19eZ40T6vuedW5O6vUros4SugAHaJj5KILVEO3qI4aiKIMPaNX9GY9WS/Wu/UxbV2wipk99AfW5w/aDZVt</latexit>

xt =
g⇤
yt

<latexit sha1_base64="3y/upbdxA7xLeSgDjJ9mAh03OSY=">AAACIXicbVDLSgMxFM34rPU16tJNsAjiosyIYhcVim5cuKhiH9CWIZNm2tDMg+SOtAzzK278FTcuFOlO/BnTdhbaeiDhcM65JPe4keAKLOvLWFpeWV1bz23kN7e2d3bNvf26CmNJWY2GIpRNlygmeMBqwEGwZiQZ8V3BGu7gZuI3nphUPAweYRSxjk96Afc4JaAlxyy1PUloMnIgTXrOaYpxeegAvsIzfejcpfp6SMuZMMlM045ZsIrWFHiR2BkpoAxVxxy3uyGNfRYAFUSplm1F0EmIBE4FS/PtWLGI0AHpsZamAfGZ6iTTDVN8rJUu9kKpTwB4qv6eSIiv1Mh3ddIn0Ffz3kT8z2vF4JU6CQ+iGFhAZw95scAQ4klduMsloyBGmhAquf4rpn2imwBdal6XYM+vvEjqZ0X7omjdnxcq11kdOXSIjtAJstElqqBbVEU1RNEzekXv6MN4Md6MT2M8iy4Z2cwB+gPj+wfkLqP7</latexit>yt
g⇤

< xt =
xL

xR
<

g⇤
yt



And/or



RD(⇤) =
BR(B ! D(⇤)⌧⌫)

BR(B ! D(⇤)l⌫, l = µ, e)
RK(⇤) =

BR(B ! K(⇤)µµ)

BR(B ! K(⇤)ee)

A violation of Lepton Flavour Universality?

SM

together with other observables
<latexit sha1_base64="2L3Qxs/GFSV3LDSoEY1c6kvdAVQ=">AAAB8XicdVDLSsNAFJ3UV62vqks3g0VwFZJQMdkVXOiygn1gG8pkOmmHzkzCzEQooX6FGxeKuPVv3Pk3TtsIKnrgwuGce7n3nihlVGnH+bBKK6tr6xvlzcrW9s7uXnX/oK2STGLSwglLZDdCijAqSEtTzUg3lQTxiJFONLmY+507IhVNxI2epiTkaCRoTDHSRrqt2959X9ERR4NqzbF9zw88Hzq2s4AhbuD6QQDdQqmBAs1B9b0/THDGidCYIaV6rpPqMEdSU8zIrNLPFEkRnqAR6RkqECcqzBcXz+CJUYYwTqQpoeFC/T6RI67UlEemkyM9Vr+9ufiX18t07Ic5FWmmicDLRXHGoE7g/H04pJJgzaaGICypuRXiMZIIaxNSxYTw9Sn8n7Q92z2znet6rXFZxFEGR+AYnAIXnIMGuAJN0AIYCPAAnsCzpaxH68V6XbaWrGLmEPyA9fYJRQKQsA==</latexit>

4.2 �
Yet too early to say

<latexit sha1_base64="MestPJhvc9HyJQzSLLdmWean164=">AAAB8XicdVDLSsNAFL3xWeur6tLNYBFchaS+kl3BhS4r2Ae2oUymk3boZBJmJkIp9SvcuFDErX/jzr9x2kZQ0QMXDufcy733hClnSjvOh7WwuLS8slpYK65vbG5tl3Z2GyrJJKF1kvBEtkKsKGeC1jXTnLZSSXEcctoMhxdTv3lHpWKJuNGjlAYx7gsWMYK1kW6P7bP7jmL9GHdLZcf2Kp5f8ZBjOzMY4vqu5/vIzZUy5Kh1S++dXkKymApNOFaq7TqpDsZYakY4nRQ7maIpJkPcp21DBY6pCsaziyfo0Cg9FCXSlNBopn6fGONYqVEcms4Y64H67U3Fv7x2piMvGDORZpoKMl8UZRzpBE3fRz0mKdF8ZAgmkplbERlgiYk2IRVNCF+fov9Jo2K7p7ZzfVKuXuZxFGAfDuAIXDiHKlxBDepAQMADPMGzpaxH68V6nbcuWPnMHvyA9fYJSaGQsw==</latexit>

3.6 �

Bernlochner et al 2021
SM



Still in the limbo, but

the expected future precision will settle the issue



A leptoquark interpretation of the anomalies 1
On top of the flavour picture as described above, 

<latexit sha1_base64="aUx16BaGfZqjlqllMc3G4Jg53vc=">AAACCnicbZDLSsNAFIYnXmu9RV26GS1CBalJq+hGKLjQZQXTFpoQJpNJO3RyYWYilJC1G1/FjQtF3PoE7nwbp20W2vrDwMd/zuHM+b2EUSEN41tbWFxaXlktrZXXNza3tvWd3baIU46JhWMW866HBGE0IpakkpFuwgkKPUY63vB6XO88EC5oHN3LUUKcEPUjGlCMpLJc/cBy7TCFV7BqezHzs0Z+MgUzP3az+mkjd/WKUTMmgvNgFlABhVqu/mX7MU5DEknMkBA900ikkyEuKWYkL9upIAnCQ9QnPYURColwsskpOTxSjg+DmKsXSThxf09kKBRiFHqqM0RyIGZrY/O/Wi+VwaWT0ShJJYnwdFGQMihjOM4F+pQTLNlIAcKcqr9CPEAcYanSK6sQzNmT56Fdr5nnNePurNK8KeIogX1wCKrABBegCW5BC1gAg0fwDF7Bm/akvWjv2se0dUErZvbAH2mfP+RNmSM=</latexit>

Uµ = (3,1)2/3 with mass and
<latexit sha1_base64="BizHUbpUBsWz+r45e/t/KWYcylU="></latexit>

L(3)
U = gUU

a
µ(q̄

a
3L�µl3L) + h.c.

<latexit sha1_base64="jNqPjH4GAOi4l62yNPbC1IefWYo=">AAAB+nicbVDLSgMxFM3UV62vqS7dBIvgqsz4QJcFF7pQqOC0hc4wZDJpG5pkhiSjlLGf4saFIm79Enf+jWk7C209EDiccw/35kQpo0o7zrdVWlpeWV0rr1c2Nre2d+zqbkslmcTEwwlLZCdCijAqiKepZqSTSoJ4xEg7Gl5O/PYDkYom4l6PUhJw1Be0RzHSRgrt6m3o+Ypy6N+YUIzCk9CuOXVnCrhI3ILUQIFmaH/5cYIzToTGDCnVdZ1UBzmSmmJGxhU/UyRFeIj6pGuoQJyoIJ+ePoaHRolhL5HmCQ2n6u9EjrhSIx6ZSY70QM17E/E/r5vp3kWQU5Fmmgg8W9TLGNQJnPQAYyoJ1mxkCMKSmlshHiCJsDZtVUwJ7vyXF0nruO6e1Z2701rjqqijDPbBATgCLjgHDXANmsADGDyCZ/AK3qwn68V6tz5moyWryOyBP7A+fwAyg5NT</latexit>

MU ⇠ ⇤3

<latexit sha1_base64="9RHvd/gQfY6t3Fbfmt/6NhmZSTc=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPBgx6r2A9oQtlsN+3SzW7Y3Sgl9G948aCIV/+MN/+NmzYHbX0w8Hhvhpl5YcKZNq777ZRWVtfWN8qbla3tnd296v5BW8tUEdoikkvVDbGmnAnaMsxw2k0UxXHIaSccX+d+55EqzaR4MJOEBjEeChYxgo2VfP+eDUcGKyWfKv1qza27M6Bl4hWkBgWa/eqXP5AkjakwhGOte56bmCDDyjDC6bTip5ommIzxkPYsFTimOshmN0/RiVUGKJLKljBopv6eyHCs9SQObWeMzUgvern4n9dLTXQVZEwkqaGCzBdFKUdGojwANGCKEsMnlmCimL0VkRFWmBgbUx6Ct/jyMmmf1b2Lunt3XmvcFHGU4QiO4RQ8uIQG3EITWkAggWd4hTcndV6cd+dj3lpyiplD+APn8wfMk5GK</latexit>) In the mass basis                 controlled by 
<latexit sha1_base64="9RpL/sEdry/I3UqIf1chptnJj9E=">AAACFXicbVDLSsNAFJ34rPEVdekmWIQKUhIf6LLgQhcuqpi20MQwmU7boZNMmJkoJeQn3Pgrblwo4lZw5984abOwrQcuHM65l3vvCWJKhLSsH21ufmFxabm0oq+urW9sGlvbDcESjrCDGGW8FUCBKYmwI4mkuBVzDMOA4mYwuMj95gPmgrDoTg5j7IWwF5EuQVAqyTcO3RDKPoI0vc585z6tHB9k7i3p9SXknD3qE7ZvlK2qNYI5S+yClEGBum98ux2GkhBHElEoRNu2YumlkEuCKM50NxE4hmgAe7itaARDLLx09FVm7iulY3YZVxVJc6T+nUhhKMQwDFRnfqSY9nLxP6+dyO65l5IoTiSO0HhRN6GmZGYekdkhHCNJh4pAxIm61UR9yCGSKkhdhWBPvzxLGkdV+7Rq3ZyUa5dFHCWwC/ZABdjgDNTAFagDByDwBF7AG3jXnrVX7UP7HLfOacXMDpiA9vULu9yfMQ==</latexit>

L(3)
U ) LU

<latexit sha1_base64="NCNqbJMGkEgjcSYkPG86vBC+ogU=">AAAB9XicbVBNS8NAEJ34WetX1aOXxSJ4kJKIoseCih56qGDaQhvDZrtpl242YXejlND/4cWDIl79L978N27aHrT1wQyP92bY2RcknClt29/WwuLS8spqYa24vrG5tV3a2W2oOJWEuiTmsWwFWFHOBHU105y2EklxFHDaDAaXud98pFKxWNzrYUK9CPcECxnB2kgPrl87Rld5u/ZrRb9Utiv2GGieOFNShinqfumr041JGlGhCcdKtR070V6GpWaE01GxkyqaYDLAPdo2VOCIKi8bXz1Ch0bpojCWpoRGY/X3RoYjpYZRYCYjrPtq1svF/7x2qsMLL2MiSTUVZPJQmHKkY5RHgLpMUqL50BBMJDO3ItLHEhNtgspDcGa/PE8aJxXnrGLfnZarN9M4CrAPB3AEDpxDFW6hDi4QkPAMr/BmPVkv1rv1MRldsKY7e/AH1ucPe+CQkA==</latexit>

UL, DL, EL

b ⌧

⌫⌧c
b ! c⌧⌫

<latexit sha1_base64="0r8E4uSa39vrKBTKDQsBFvBXCDA=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV1R9BjwoMcIbhJIljA7mU3GzGOZmRXCkn/w4kERr/6PN//GSbIHTSxoKKq66e6KU86M9f1vb2V1bX1js7RV3t7Z3duvHBw2jco0oSFRXOl2jA3lTNLQMstpO9UUi5jTVjy6mfqtJ6oNU/LBjlMaCTyQLGEEWyc1w15XZKhXqfo1fwa0TIKCVKFAo1f56vYVyQSVlnBsTCfwUxvlWFtGOJ2Uu5mhKSYjPKAdRyUW1ET57NoJOnVKHyVKu5IWzdTfEzkWxoxF7DoFtkOz6E3F/7xOZpPrKGcyzSyVZL4oyTiyCk1fR32mKbF87AgmmrlbERlijYl1AZVdCMHiy8ukeV4LLmv+/UW1flvEUYJjOIEzCOAK6nAHDQiBwCM8wyu8ecp78d69j3nrilfMHMEfeJ8/FMCO0Q==</latexit>

Uµ

s µ

b µ

b ! sµµ

<latexit sha1_base64="0r8E4uSa39vrKBTKDQsBFvBXCDA=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV1R9BjwoMcIbhJIljA7mU3GzGOZmRXCkn/w4kERr/6PN//GSbIHTSxoKKq66e6KU86M9f1vb2V1bX1js7RV3t7Z3duvHBw2jco0oSFRXOl2jA3lTNLQMstpO9UUi5jTVjy6mfqtJ6oNU/LBjlMaCTyQLGEEWyc1w15XZKhXqfo1fwa0TIKCVKFAo1f56vYVyQSVlnBsTCfwUxvlWFtGOJ2Uu5mhKSYjPKAdRyUW1ET57NoJOnVKHyVKu5IWzdTfEzkWxoxF7DoFtkOz6E3F/7xOZpPrKGcyzSyVZL4oyTiyCk1fR32mKbF87AgmmrlbERlijYl1AZVdCMHiy8ukeV4LLmv+/UW1flvEUYJjOIEzCOAK6nAHDQiBwCM8wyu8ecp78d69j3nrilfMHMEfeJ8/FMCO0Q==</latexit>

Uµ
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<latexit sha1_base64="6PhkLVjgyS36x4acu4POzNma/eE=">AAACFnicbVDLSgMxFM3UV62vUZdugkVw02FmqKiLQqGCgpsq9gGdOmTStA1NZoYkI5TSr3Djr7hxoYhbceffmLaz0NYDl3s4516Se4KYUals+9vILC2vrK5l13Mbm1vbO+buXl1GicCkhiMWiWaAJGE0JDVFFSPNWBDEA0YawaAy8RsPREgahXdqGJM2R72QdilGSku+WSh4F4QpBCv++b3Hk5JruTCVbv1rWIK2VXS9mOvuuL6Zty17CrhInJTkQYqqb355nQgnnIQKMyRly7Fj1R4hoShmZJzzEklihAeoR1qahogT2R5NzxrDI610YDcSukIFp+rvjRHiUg55oCc5Un05703E/7xWorpn7REN40SREM8e6iYMqghOMoIdKghWbKgJwoLqv0LcRwJhpZPM6RCc+ZMXSd21nBPLvinmy5dpHFlwAA7BMXDAKSiDK1AFNYDBI3gGr+DNeDJejHfjYzaaMdKdffAHxucPfZebLA==</latexit>

��Cµ
9 = 2.2�RK = 0.42± 0.12

<latexit sha1_base64="vNpbE+02KsgmfCC0/WiNwiPqU50=">AAACAHicbVBNS8NAEN34WetX1IMHL4tF8FQSUfQiFDzopVDBtIW2hM120i7dbMLuRighF/+KFw+KePVnePPfuG1z0NYHMzzem2F3XpBwprTjfFtLyyura+uljfLm1vbOrr2331RxKil4NOaxbAdEAWcCPM00h3YigUQBh1Ywupn4rUeQisXiQY8T6EVkIFjIKNFG8u3Dup9BGObX3VASmtV9L88Gpvl2xak6U+BF4hakggo0fPur249pGoHQlBOlOq6T6F5GpGaUQ17upgoSQkdkAB1DBYlA9bLpATk+MUofh7E0JTSeqr83MhIpNY4CMxkRPVTz3kT8z+ukOrzqZUwkqQZBZw+FKcc6xpM0cJ9JoJqPDSFUMvNXTIfEJKFNZmUTgjt/8iJpnlXdi6pzf16p3RZxlNAROkanyEWXqIbuUAN5iKIcPaNX9GY9WS/Wu/UxG12yip0D9AfW5w8CDJaw</latexit>

Meff =
MU

gU

<latexit sha1_base64="BNhmnYlkjepL/6gen19a1/DPPWM=">AAACFXicbZDLSsNAFIYnXmu9RV26GSyCCy1JVXRZUNCFiyr2Ak0Mk+mkHTpJhpmJWEJewo2v4saFIm4Fd76N0zYLbf1h4OM/53Dm/D5nVCrL+jZmZufmFxYLS8XlldW1dXNjsyHjRGBSxzGLRctHkjAakbqiipEWFwSFPiNNv382rDfviZA0jm7VgBM3RN2IBhQjpS3P3L8h0AkEwun53ZWXVg6zg3oOWdrwUuxnmYM4F/EDtD2zZJWtkeA02DmUQK6aZ345nRgnIYkUZkjKtm1x5aZIKIoZyYpOIglHuI+6pK0xQiGRbjq6KoO72unAIBb6RQqO3N8TKQqlHIS+7gyR6snJ2tD8r9ZOVHDqpjTiiSIRHi8KEgZVDIcRwQ4VBCs20ICwoPqvEPeQzkjpIIs6BHvy5GloVMr2cdm6PipVL/I4CmAb7IA9YIMTUAWXoAbqAINH8AxewZvxZLwY78bHuHXGyGe2wB8Znz+JKJ52</latexit>

Re
DL

23 � UL
23

Vcb
⇡ 1

B, Ziegler 2019
currently:

<latexit sha1_base64="bFTNYwS8zBzIlIvTDfXfUrRUmtU=">AAAB/HicbVDLSsNAFJ3UV62vaJduBovgqiZV0Y1QFMFlBfuANoTJdNIOnUzCzEQMafwVNy4UceuHuPNvnLZZaOuBC4dz7uXee7yIUaks69soLC2vrK4V10sbm1vbO+buXkuGscCkiUMWio6HJGGUk6aiipFOJAgKPEba3uh64rcfiJA05PcqiYgToAGnPsVIack1y48uuRzfuGntJDtuuSn2srFrVqyqNQVcJHZOKiBHwzW/ev0QxwHhCjMkZde2IuWkSCiKGclKvViSCOERGpCuphwFRDrp9PgMHmqlD/1Q6OIKTtXfEykKpEwCT3cGSA3lvDcR//O6sfIvnJTyKFaE49kiP2ZQhXCSBOxTQbBiiSYIC6pvhXiIBMJK51XSIdjzLy+SVq1qn1Wtu9NK/SqPowj2wQE4AjY4B3VwCxqgCTBIwDN4BW/Gk/FivBsfs9aCkc+UwR8Ynz86gZSA</latexit>

xe = |E23/Vcb|



A leptoquark interpretation of the anomalies 2

b ⌧

⌫⌧c
b ! c⌧⌫

<latexit sha1_base64="0r8E4uSa39vrKBTKDQsBFvBXCDA=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV1R9BjwoMcIbhJIljA7mU3GzGOZmRXCkn/w4kERr/6PN//GSbIHTSxoKKq66e6KU86M9f1vb2V1bX1js7RV3t7Z3duvHBw2jco0oSFRXOl2jA3lTNLQMstpO9UUi5jTVjy6mfqtJ6oNU/LBjlMaCTyQLGEEWyc1w15XZKhXqfo1fwa0TIKCVKFAo1f56vYVyQSVlnBsTCfwUxvlWFtGOJ2Uu5mhKSYjPKAdRyUW1ET57NoJOnVKHyVKu5IWzdTfEzkWxoxF7DoFtkOz6E3F/7xOZpPrKGcyzSyVZL4oyTiyCk1fR32mKbF87AgmmrlbERlijYl1AZVdCMHiy8ukeV4LLmv+/UW1flvEUYJjOIEzCOAK6nAHDQiBwCM8wyu8ecp78d69j3nrilfMHMEfeJ8/FMCO0Q==</latexit>

Uµ

s µ

b µ

b ! sµµ

<latexit sha1_base64="0r8E4uSa39vrKBTKDQsBFvBXCDA=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV1R9BjwoMcIbhJIljA7mU3GzGOZmRXCkn/w4kERr/6PN//GSbIHTSxoKKq66e6KU86M9f1vb2V1bX1js7RV3t7Z3duvHBw2jco0oSFRXOl2jA3lTNLQMstpO9UUi5jTVjy6mfqtJ6oNU/LBjlMaCTyQLGEEWyc1w15XZKhXqfo1fwa0TIKCVKFAo1f56vYVyQSVlnBsTCfwUxvlWFtGOJ2Uu5mhKSYjPKAdRyUW1ET57NoJOnVKHyVKu5IWzdTfEzkWxoxF7DoFtkOz6E3F/7xOZpPrKGcyzSyVZL4oyTiyCk1fR32mKbF87AgmmrlbERlijYl1AZVdCMHiy8ukeV4LLmv+/UW1flvEUYJjOIEzCOAK6nAHDQiBwCM8wyu8ecp78d69j3nrilfMHMEfeJ8/FMCO0Q==</latexit>

Uµ
<latexit sha1_base64="vNpbE+02KsgmfCC0/WiNwiPqU50=">AAACAHicbVBNS8NAEN34WetX1IMHL4tF8FQSUfQiFDzopVDBtIW2hM120i7dbMLuRighF/+KFw+KePVnePPfuG1z0NYHMzzem2F3XpBwprTjfFtLyyura+uljfLm1vbOrr2331RxKil4NOaxbAdEAWcCPM00h3YigUQBh1Ywupn4rUeQisXiQY8T6EVkIFjIKNFG8u3Dup9BGObX3VASmtV9L88Gpvl2xak6U+BF4hakggo0fPur249pGoHQlBOlOq6T6F5GpGaUQ17upgoSQkdkAB1DBYlA9bLpATk+MUofh7E0JTSeqr83MhIpNY4CMxkRPVTz3kT8z+ukOrzqZUwkqQZBZw+FKcc6xpM0cJ9JoJqPDSFUMvNXTIfEJKFNZmUTgjt/8iJpnlXdi6pzf16p3RZxlNAROkanyEWXqIbuUAN5iKIcPaNX9GY9WS/Wu/UxG12yip0D9AfW5w8CDJaw</latexit>

Meff =
MU

gU

affects not only      but       as well, in a suppressed way
<latexit sha1_base64="Bzcucv0mVj95hr6PGmoIe6d5q1Q=">AAAB8HicbVDLSgMxFL1TX7W+qi7dBIvgqswUiy4LLnThooJ9SDuUTCbThiaZIckIZehXuHGhiFs/x51/Y9rOQlsPBA7nnEvuPUHCmTau++0U1tY3NreK26Wd3b39g/LhUVvHqSK0RWIeq26ANeVM0pZhhtNuoigWAaedYHw98ztPVGkWywczSagv8FCyiBFsrPTYv7PREA9qg3LFrbpzoFXi5aQCOZqD8lc/jEkqqDSEY617npsYP8PKMMLptNRPNU0wGeMh7VkqsaDaz+YLT9GZVUIUxco+adBc/T2RYaH1RAQ2KbAZ6WVvJv7n9VITXfkZk0lqqCSLj6KUIxOj2fUoZIoSwyeWYKKY3RWREVaYGNtRyZbgLZ+8Stq1qlevuvcXlcZNXkcRTuAUzsGDS2jALTShBQQEPMMrvDnKeXHenY9FtODkM8fwB87nDznGkAs=</latexit>

⇤2
<latexit sha1_base64="kEr7QERKkK7rvpGav4QAw3s4DyI=">AAAB9HicbVBNSwMxFHzrZ61fVY9egkXwVHZF0WPBgx48VHDbQruUbJptQ7PJmmQLZenv8OJBEa/+GG/+G7PtHrR1IDDMvMebTJhwpo3rfjsrq2vrG5ulrfL2zu7efuXgsKllqgj1ieRStUOsKWeC+oYZTtuJojgOOW2Fo5vcb42p0kyKRzNJaBDjgWARI9hYKejG2AwJ5tn9tOf3KlW35s6AlolXkCoUaPQqX92+JGlMhSEca93x3MQEGVaGEU6n5W6qaYLJCA9ox1KBY6qDbBZ6ik6t0keRVPYJg2bq740Mx1pP4tBO5iH1opeL/3md1ETXQcZEkhoqyPxQlHJkJMobQH2mKDF8YgkmitmsiAyxwsTYnsq2BG/xy8ukeV7zLmvuw0W1flvUUYJjOIEz8OAK6nAHDfCBwBM8wyu8OWPnxXl3PuajK06xcwR/4Hz+AOf8kjM=</latexit>

LU

<latexit sha1_base64="vsVqgPft2XlZFxPX5uBi29GIzTs=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIosuCC124qGAf0g4lk2ba0EwyJplCGfodblwo4taPceffmGlnoa0HAodz7uWenCDmTBvX/XYKK6tr6xvFzdLW9s7uXnn/oKlloghtEMmlagdYU84EbRhmOG3HiuIo4LQVjK4zvzWmSjMpHswkpn6EB4KFjGBjJb8bYTMkmKd3095jr1xxq+4MaJl4OalAjnqv/NXtS5JEVBjCsdYdz42Nn2JlGOF0WuommsaYjPCAdiwVOKLaT2ehp+jEKn0USmWfMGim/t5IcaT1JArsZBZSL3qZ+J/XSUx45adMxImhgswPhQlHRqKsAdRnihLDJ5ZgopjNisgQK0yM7alkS/AWv7xMmmdV76Lq3p9Xajd5HUU4gmM4BQ8uoQa3UIcGEHiCZ3iFN2fsvDjvzsd8tODkO4fwB87nD+4Mkjc=</latexit>

LY

<latexit sha1_base64="9RHvd/gQfY6t3Fbfmt/6NhmZSTc=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPBgx6r2A9oQtlsN+3SzW7Y3Sgl9G948aCIV/+MN/+NmzYHbX0w8Hhvhpl5YcKZNq777ZRWVtfWN8qbla3tnd296v5BW8tUEdoikkvVDbGmnAnaMsxw2k0UxXHIaSccX+d+55EqzaR4MJOEBjEeChYxgo2VfP+eDUcGKyWfKv1qza27M6Bl4hWkBgWa/eqXP5AkjakwhGOte56bmCDDyjDC6bTip5ommIzxkPYsFTimOshmN0/RiVUGKJLKljBopv6eyHCs9SQObWeMzUgvern4n9dLTXQVZEwkqaGCzBdFKUdGojwANGCKEsMnlmCimL0VkRFWmBgbUx6Ct/jyMmmf1b2Lunt3XmvcFHGU4QiO4RQ8uIQG3EITWkAggWd4hTcndV6cd+dj3lpyiplD+APn8wfMk5GK</latexit>)
<latexit sha1_base64="Uiynp1Q4Xc1+PVrIlc9NiCOlt1g=">AAACJHicbVDLSsNAFJ3UV42vqks3g0VoUUpSFQURCi504aKCaQttDJPppB06eTAzEUrIx7jxV9y48IELN36L0zYL23pg4Mw593LvPW7EqJCG8a3lFhaXllfyq/ra+sbmVmF7pyHCmGNi4ZCFvOUiQRgNiCWpZKQVcYJ8l5GmO7ga+c1HwgUNg3s5jIjto15APYqRVJJTuOj4SPYxYslt6ljwEk79H5LScTmFh/qcelQtp06haFSMMeA8MTNSBBnqTuGj0w1x7JNAYoaEaJtGJO0EcUkxI6neiQWJEB6gHmkrGiCfCDsZH5nCA6V0oRdy9QIJx+rfjgT5Qgx9V1WOlhWz3kj8z2vH0ju3ExpEsSQBngzyYgZlCEeJwS7lBEs2VARhTtWuEPcRR1iqXHUVgjl78jxpVCvmacW4OynWrrM48mAP7IMSMMEZqIEbUAcWwOAJvIA38K49a6/ap/Y1Kc1pWc8umIL28wt5VqNw</latexit>

LU = L(3)
U + L(3,2)

U

<latexit sha1_base64="RrnpM9Eijl5w6PUqg1MHQZcOUSc="></latexit>

L(3,2)
U = gUU

a
µ(✏l(q̄

a
3L�µl2L) + ✏q(q̄

a
2L�µl3L) + ✏l✏q(q̄

a
2L�µl2L))

<latexit sha1_base64="NtbySAV+aJCoPnvVdZml3rMGyD0=">AAAB+nicbZBNS8NAEIYnftb6lerRS7AInmoiih4LHvRYwX5AG8JmO22XbjZxd6OU2J/ixYMiXv0l3vw3btsctPWFhYd3ZpjZN0w4U9p1v62l5ZXVtfXCRnFza3tn1y7tNVScSop1GvNYtkKikDOBdc00x1YikUQhx2Y4vJrUmw8oFYvFnR4l6EekL1iPUaKNFdilDiaKcYP3J40go+E4sMtuxZ3KWQQvhzLkqgX2V6cb0zRCoSknSrU9N9F+RqRmlOO42EkVJoQOSR/bBgWJUPnZ9PSxc2ScrtOLpXlCO1P390RGIqVGUWg6I6IHar42Mf+rtVPdu/QzJpJUo6CzRb2UOzp2Jjk4XSaRaj4yQKhk5laHDogkVJu0iiYEb/7Li9A4rXjnFff2rFy9zuMowAEcwjF4cAFVuIEa1IHCIzzDK7xZT9aL9W59zFqXrHxmH/7I+vwBdwCUJQ==</latexit> ✏ q
/V

cb

B, Ziegler 2019

�RD = (14± 4)%

<latexit sha1_base64="6PhkLVjgyS36x4acu4POzNma/eE=">AAACFnicbVDLSgMxFM3UV62vUZdugkVw02FmqKiLQqGCgpsq9gGdOmTStA1NZoYkI5TSr3Djr7hxoYhbceffmLaz0NYDl3s4516Se4KYUals+9vILC2vrK5l13Mbm1vbO+buXl1GicCkhiMWiWaAJGE0JDVFFSPNWBDEA0YawaAy8RsPREgahXdqGJM2R72QdilGSku+WSh4F4QpBCv++b3Hk5JruTCVbv1rWIK2VXS9mOvuuL6Zty17CrhInJTkQYqqb355nQgnnIQKMyRly7Fj1R4hoShmZJzzEklihAeoR1qahogT2R5NzxrDI610YDcSukIFp+rvjRHiUg55oCc5Un05703E/7xWorpn7REN40SREM8e6iYMqghOMoIdKghWbKgJwoLqv0LcRwJhpZPM6RCc+ZMXSd21nBPLvinmy5dpHFlwAA7BMXDAKSiDK1AFNYDBI3gGr+DNeDJejHfjYzaaMdKdffAHxucPfZebLA==</latexit>

��Cµ
9 = 2.2�RK = 0.42± 0.12

currently:

<latexit sha1_base64="d4QeUe6FidYyl7MCsRcM7HJx+So=">AAACAHicbVDLSsNAFJ3UV62vqAsXboJFcFUTUXQjFN24rGAf0IYwmd60QyeTMDMRQpqNv+LGhSJu/Qx3/o3TNgttPXDhzDn3MvceP2ZUKtv+NkpLyyura+X1ysbm1vaOubvXklEiCDRJxCLR8bEERjk0FVUMOrEAHPoM2v7oduK3H0FIGvEHlcbghnjAaUAJVlryzIPUg+txD2JJmX6z05aXET8fe2bVrtlTWIvEKUgVFWh45levH5EkBK4Iw1J2HTtWboaFooRBXuklEmJMRngAXU05DkG62fSA3DrWSt8KIqGLK2uq/p7IcChlGvq6M8RqKOe9ifif101UcOVmlMeJAk5mHwUJs1RkTdKw+lQAUSzVBBNB9a4WGWKBidKZVXQIzvzJi6R1VnMuavb9ebV+U8RRRofoCJ0gB12iOrpDDdREBOXoGb2iN+PJeDHejY9Za8koZvbRHxifPy/hlsk=</latexit>

ye = |✏l/Vcb|



A step towards a “UV-completion” of 
Pati-Salam SU(4): L as a fourth colour

<latexit sha1_base64="/oMr4sJbxlyTnH+PxHvfDe/ajrs=">AAAB7HicdVBNSwMxEJ2tX7V+VT16CRbBU8mW1tZb0YvHCm5baJeSTbNtaDa7JFmhlP4GLx4U8eoP8ua/MW1XUNEHA4/3ZpiZFySCa4Pxh5NbW9/Y3MpvF3Z29/YPiodHbR2nijKPxiJW3YBoJrhknuFGsG6iGIkCwTrB5Hrhd+6Z0jyWd2aaMD8iI8lDTomxkucN+lE6KJZwuV7FVbeCcBkvYYlba9QuL5CbKSXI0BoU3/vDmKYRk4YKonXPxYnxZ0QZTgWbF/qpZgmhEzJiPUsliZj2Z8tj5+jMKkMUxsqWNGipfp+YkUjraRTYzoiYsf7tLcS/vF5qwoY/4zJJDZN0tShMBTIxWnyOhlwxasTUEkIVt7ciOiaKUGPzKdgQvj5F/5N2xcZSxrfVUvMqiyMPJ3AK5+BCHZpwAy3wgAKHB3iCZ0c6j86L87pqzTnZzDH8gPP2CQaRjtY=</latexit>

Uµ

<latexit sha1_base64="cE3NBbd1lshRJJu4TMC1ziiRMms=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRi8cq9gPaUDbbTbt0kw27E6WE/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmFldW19o7hZ2tre2d0r7x80jUo14w2mpNLtgBouRcwbKFDydqI5jQLJW8HoZuq3Hrk2QsUPOE64H9FBLELBKFqp070XgyFSrdVTr1xxq+4MZJl4OalAjnqv/NXtK5ZGPEYmqTEdz03Qz6hGwSSflLqp4QllIzrgHUtjGnHjZ7OTJ+TEKn0SKm0rRjJTf09kNDJmHAW2M6I4NIveVPzP66QYXvmZiJMUeczmi8JUElRk+j/pC80ZyrEllGlhbyVsSDVlaFMq2RC8xZeXSfOs6l1U3bvzSu06j6MIR3AMp+DBJdTgFurQAAYKnuEV3hx0Xpx352PeWnDymUP4A+fzB5JtkXE=</latexit>) From 
<latexit sha1_base64="74OxgNUi4PlvxbIGSSc+BFswtcA=">AAAB83icbVDLSgNBEOyNrxhfUY9eBoPgKewGRS9CUEGPEcwDskuYnfQmQ2YfzMwKYclvePGgiFd/xpt/4yTZgyYWNBRV3XR3+YngStv2t1VYWV1b3yhulra2d3b3yvsHLRWnkmGTxSKWHZ8qFDzCpuZaYCeRSENfYNsf3Uz99hNKxePoUY8T9EI6iHjAGdVGct1bFJqS6566qvXKFbtqz0CWiZOTCuRo9Mpfbj9maYiRZoIq1XXsRHsZlZozgZOSmypMKBvRAXYNjWiIystmN0/IiVH6JIilqUiTmfp7IqOhUuPQN50h1UO16E3F/7xuqoNLL+NRkmqM2HxRkAqiYzINgPS5RKbF2BDKJDe3EjakkjJtYiqZEJzFl5dJq1Z1zqv2w1mlfpfHUYQjOIZTcOAC6nAPDWgCgwSe4RXerNR6sd6tj3lrwcpnDuEPrM8fzdaQ5A==</latexit>

�Bs = 2
<latexit sha1_base64="7Y9JNAn7YGl2hJdrAB7vsIEoEzo=">AAACBHicbVDLSsNAFJ3UV62vqMtuBovgKiRV0WVBQRcuKtgHtDFMptN26MwkzEyEErJw46+4caGIWz/CnX/jtM1CWw9cOJxzL/feE8aMKu2631ZhaXllda24XtrY3NresXf3mipKJCYNHLFItkOkCKOCNDTVjLRjSRAPGWmFo4uJ33ogUtFI3OlxTHyOBoL2KUbaSIFdvry/CdLqcdZlRClFOXQdDzaDFIdZYFdcx50CLhIvJxWQox7YX91ehBNOhMYMKdXx3Fj7KZKaYkayUjdRJEZ4hAakY6hAnCg/nT6RwUOj9GA/kqaEhlP190SKuFJjHppOjvRQzXsT8T+vk+j+uZ9SESeaCDxb1E8Y1BGcJAJ7VBKs2dgQhCU1t0I8RBJhbXIrmRC8+ZcXSbPqeKeOe3tSqV3lcRRBGRyAI+CBM1AD16AOGgCDR/AMXsGb9WS9WO/Wx6y1YOUz++APrM8f9waXCQ==</latexit>

DL
23 . 0.1Vcb

<latexit sha1_base64="cE3NBbd1lshRJJu4TMC1ziiRMms=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRi8cq9gPaUDbbTbt0kw27E6WE/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmFldW19o7hZ2tre2d0r7x80jUo14w2mpNLtgBouRcwbKFDydqI5jQLJW8HoZuq3Hrk2QsUPOE64H9FBLELBKFqp070XgyFSrdVTr1xxq+4MZJl4OalAjnqv/NXtK5ZGPEYmqTEdz03Qz6hGwSSflLqp4QllIzrgHUtjGnHjZ7OTJ+TEKn0SKm0rRjJTf09kNDJmHAW2M6I4NIveVPzP66QYXvmZiJMUeczmi8JUElRk+j/pC80ZyrEllGlhbyVsSDVlaFMq2RC8xZeXSfOs6l1U3bvzSu06j6MIR3AMp+DBJdTgFurQAAYKnuEV3hx0Xpx352PeWnDymUP4A+fzB5JtkXE=</latexit>)
<latexit sha1_base64="XxLC3PcfAa3gCDSBYHExAADCChY=">AAAB/3icbVDLSsNAFJ3UV62vqODGzWARXJWkKrosuNCFiwqmLbQxTKaTduhkMsxMxBKz8FfcuFDErb/hzr9x+lho64ELh3Pu5d57QsGo0o7zbRUWFpeWV4qrpbX1jc0te3unoZJUYuLhhCWyFSJFGOXE01Qz0hKSoDhkpBkOLkZ+855IRRN+q4eC+DHqcRpRjLSRAnvPu7sOsupx3kFCyOQBNoIMh3lgl52KMwacJ+6UlMEU9cD+6nQTnMaEa8yQUm3XEdrPkNQUM5KXOqkiAuEB6pG2oRzFRPnZ+P4cHhqlC6NEmuIajtXfExmKlRrGoemMke6rWW8k/ue1Ux2d+xnlItWE48miKGVQJ3AUBuxSSbBmQ0MQltTcCnEfSYS1iaxkQnBnX54njWrFPa04Nyfl2uU0jiLYBwfgCLjgDNTAFagDD2DwCJ7BK3iznqwX6936mLQWrOnMLvgD6/MHjfyV0w==</latexit>

UL
23 ⇡ Vcb CPV in           crucial

<latexit sha1_base64="u8G8IOwd/Nhk9hLIOSHrd89W8yM=">AAAB8XicbVDLSgNBEOz1GeMr6tHLYBA8hd2g6EUIRNBjBPPAZAmzk9lkyOzsMtMrhJC/8OJBEa/+jTf/xkmyB00saCiquunuChIpDLrut7Oyura+sZnbym/v7O7tFw4OGyZONeN1FstYtwJquBSK11Gg5K1EcxoFkjeDYXXqN5+4NiJWDzhKuB/RvhKhYBSt9Ni54RIpqV6Xu4WiW3JnIMvEy0gRMtS6ha9OL2ZpxBUySY1pe26C/phqFEzySb6TGp5QNqR93rZU0Ygbfzy7eEJOrdIjYaxtKSQz9ffEmEbGjKLAdkYUB2bRm4r/ee0Uwyt/LFSSIldsvihMJcGYTN8nPaE5QzmyhDIt7K2EDaimDG1IeRuCt/jyMmmUS95Fyb0/L1ZuszhycAwncAYeXEIF7qAGdWCg4Ble4c0xzovz7nzMW1ecbOYI/sD5/AE/xI//</latexit>

�C = 2

B̂µ
coupled to B-L

<latexit sha1_base64="a3j0s1FSkwmzJEClhOSWPQXtSE0=">AAAB9HicbVBNS8NAEJ34WetX1aOXxSJ4Kokoeix68VjBfkAby2S7aZfuJnF3Uyihv8OLB0W8+mO8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dJwqyuo0FrFqBaiZ4BGrG24EayWKoQwEawbD26nfHDGleRw9mHHCfIn9iIecorGS3xmgyfqTR+x2ZNotld2KOwNZJl5OypCj1i19dXoxTSWLDBWoddtzE+NnqAyngk2KnVSzBOkQ+6xtaYSSaT+bHT0hp1bpkTBWtiJDZurviQyl1mMZ2E6JZqAXvan4n9dOTXjtZzxKUsMiOl8UpoKYmEwTID2uGDVibAlSxe2thA5QITU2p6INwVt8eZk0ziveZcW9vyhXb/I4CnAMJ3AGHlxBFe6gBnWg8ATP8Apvzsh5cd6dj3nripPPHMEfOJ8/IJ6SVA==</latexit>

ĝaµ
<latexit sha1_base64="+lLPlWhXNUEvuYfy1gem5QwCNSc=">AAAB7HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKoseiF48V3LbQLiWbZtvQJLskWaEs/Q1ePCji1R/kzX9j2u5BWx8MPN6bYWZelApurOd9o9La+sbmVnm7srO7t39QPTxqmSTTlAU0EYnuRMQwwRULLLeCdVLNiIwEa0fju5nffmLa8EQ92knKQkmGisecEuukIOj3ZNav1ry6NwdeJX5BalCg2a9+9QYJzSRTlgpiTNf3UhvmRFtOBZtWeplhKaFjMmRdRxWRzIT5/NgpPnPKAMeJdqUsnqu/J3IijZnIyHVKYkdm2ZuJ/3ndzMY3Yc5Vmlmm6GJRnAlsEzz7HA+4ZtSKiSOEau5uxXRENKHW5VNxIfjLL6+S1kXdv6p7D5e1xm0RRxlO4BTOwYdraMA9NCEAChye4RXekEIv6B19LFpLqJg5hj9Anz+70o6i</latexit>

Uµ
<latexit sha1_base64="AvETBW47IcD+Qc8u+EkBhDs1GD4=">AAAB7nicbVBNS8NAEJ3Ur1q/oh69LBZBEEoiih6LXjxWMG2hjWWz3bRLdzdhdyOU0B/hxYMiXv093vw3btsctPXBwOO9GWbmRSln2njet1NaWV1b3yhvVra2d3b33P2Dpk4yRWhAEp6odoQ15UzSwDDDaTtVFIuI01Y0up36rSeqNEvkgxmnNBR4IFnMCDZWagW9rsgez3pu1at5M6Bl4hekCgUaPfer209IJqg0hGOtO76XmjDHyjDC6aTSzTRNMRnhAe1YKrGgOsxn507QiVX6KE6ULWnQTP09kWOh9VhEtlNgM9SL3lT8z+tkJr4OcybTzFBJ5ovijCOToOnvqM8UJYaPLcFEMXsrIkOsMDE2oYoNwV98eZk0z2v+Zc27v6jWb4o4ynAEx3AKPlxBHe6gAQEQGMEzvMKbkzovzrvzMW8tOcXMIfyB8/kD2aGPPw==</latexit>

U+
µ B, Isidori et al 2015

B, Murphy et al 2016
Di Luzio et al 2017

A global symmetry of a new strong interaction?
An extra gauge group?

Bordone et al 2017

B, Tesi 2017

Pati, Salam 1974

Blanke, Crivellin 2018
Fornal et al 2018

with  

ĝµ B̂µ
<latexit sha1_base64="JSx3rz1ZmDHtmBJGgPR7zWuU56o=">AAAB8HicbVDJSgNBEK1xjXGLevTSGARPYcYFPQa9eIxgFkmG0NPpSZr0Mnb3CGHIV3jxoIhXP8ebf2MnmYMmPih4vFdFVb0o4cxY3//2lpZXVtfWCxvFza3tnd3S3n7DqFQTWieKK92KsKGcSVq3zHLaSjTFIuK0GQ1vJn7ziWrDlLy3o4SGAvclixnB1kkPnQjr7HHcPeuWyn7FnwItkiAnZchR65a+Oj1FUkGlJRwb0w78xIYZ1pYRTsfFTmpogskQ92nbUYkFNWE2PXiMjp3SQ7HSrqRFU/X3RIaFMSMRuU6B7cDMexPxP6+d2vgqzJhMUkslmS2KU46sQpPvUY9pSiwfOYKJZu5WRAZYY2JdRkUXQjD/8iJpnFaCi4p/d16uXudxFOAQjuAEAriEKtxCDepAQMAzvMKbp70X7937mLUuefnMAfyB9/kDyDOQZA==</latexit>

q̄3

<latexit sha1_base64="HIDJnmCatM73Bpzn718bLOFGv+Q=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmfXmVkhLPkELx4U8eoXefNvnCR70GhBQ1HVTXdXkAiujet+OYWl5ZXVteJ6aWNza3unvLvX1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqx099A77ZUrbtWdgfwlXk4qkKPeK392+zFLI5SGCap1x3MT42dUGc4ETkrdVGNC2YgOsGOppBFqP5udOiFHVumTMFa2pCEz9edERiOtx1FgOyNqhnrRm4r/eZ3UhJd+xmWSGpRsvihMBTExmf5N+lwhM2JsCWWK21sJG1JFmbHplGwI3uLLf0nzpOqdV93bs0rtKo+jCAdwCMfgwQXU4Abq0AAGA3iCF3h1hPPsvDnv89aCk8/swy84H98FYI2f</latexit>q3
<latexit sha1_base64="JSx3rz1ZmDHtmBJGgPR7zWuU56o=">AAAB8HicbVDJSgNBEK1xjXGLevTSGARPYcYFPQa9eIxgFkmG0NPpSZr0Mnb3CGHIV3jxoIhXP8ebf2MnmYMmPih4vFdFVb0o4cxY3//2lpZXVtfWCxvFza3tnd3S3n7DqFQTWieKK92KsKGcSVq3zHLaSjTFIuK0GQ1vJn7ziWrDlLy3o4SGAvclixnB1kkPnQjr7HHcPeuWyn7FnwItkiAnZchR65a+Oj1FUkGlJRwb0w78xIYZ1pYRTsfFTmpogskQ92nbUYkFNWE2PXiMjp3SQ7HSrqRFU/X3RIaFMSMRuU6B7cDMexPxP6+d2vgqzJhMUkslmS2KU46sQpPvUY9pSiwfOYKJZu5WRAZYY2JdRkUXQjD/8iJpnFaCi4p/d16uXudxFOAQjuAEAriEKtxCDepAQMAzvMKbp70X7937mLUuefnMAfyB9/kDyDOQZA==</latexit>

q̄3

<latexit sha1_base64="HIDJnmCatM73Bpzn718bLOFGv+Q=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmfXmVkhLPkELx4U8eoXefNvnCR70GhBQ1HVTXdXkAiujet+OYWl5ZXVteJ6aWNza3unvLvX1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqx099A77ZUrbtWdgfwlXk4qkKPeK392+zFLI5SGCap1x3MT42dUGc4ETkrdVGNC2YgOsGOppBFqP5udOiFHVumTMFa2pCEz9edERiOtx1FgOyNqhnrRm4r/eZ3UhJd+xmWSGpRsvihMBTExmf5N+lwhM2JsCWWK21sJG1JFmbHplGwI3uLLf0nzpOqdV93bs0rtKo+jCAdwCMfgwQXU4Abq0AAGA3iCF3h1hPPsvDnv89aCk8/swy84H98FYI2f</latexit>q3
<latexit sha1_base64="vms/OS8bmVF20uqWuoIMHTy+Vws=">AAAB+3icbVBNS8NAEN34WetXrEcvi0Xw1Cai6LHgQS+FCqYttCFstpt06Waz7G6kJfSvePGgiFf/iDf/jds2B219MPB4b4aZeaFgVGnH+bbW1jc2t7ZLO+Xdvf2DQ/uo0lZpJjHxcMpS2Q2RIoxy4mmqGekKSVASMtIJR7czv/NEpKIpf9QTQfwExZxGFCNtpMCuxPVmHwkh0zGMA6/eDLzArjo1Zw64StyCVEGBVmB/9QcpzhLCNWZIqZ7rCO3nSGqKGZmW+5kiAuERiknPUI4Sovx8fvsUnhllAKNUmuIaztXfEzlKlJokoelMkB6qZW8m/uf1Mh3d+DnlItOE48WiKGNQp3AWBBxQSbBmE0MQltTcCvEQSYS1iatsQnCXX14l7Yuae1VzHi6rjbsijhI4AafgHLjgGjTAPWgBD2AwBs/gFbxZU+vFerc+Fq1rVjFzDP7A+vwB1Z+TrA==</latexit>

g/M ⇡ gU/MU

Really alternative views? Extra-D? Assad et al 2017



Baker et al, 2019Clear high-   signatures of
<latexit sha1_base64="/oMr4sJbxlyTnH+PxHvfDe/ajrs=">AAAB7HicdVBNSwMxEJ2tX7V+VT16CRbBU8mW1tZb0YvHCm5baJeSTbNtaDa7JFmhlP4GLx4U8eoP8ua/MW1XUNEHA4/3ZpiZFySCa4Pxh5NbW9/Y3MpvF3Z29/YPiodHbR2nijKPxiJW3YBoJrhknuFGsG6iGIkCwTrB5Hrhd+6Z0jyWd2aaMD8iI8lDTomxkucN+lE6KJZwuV7FVbeCcBkvYYlba9QuL5CbKSXI0BoU3/vDmKYRk4YKonXPxYnxZ0QZTgWbF/qpZgmhEzJiPUsliZj2Z8tj5+jMKkMUxsqWNGipfp+YkUjraRTYzoiYsf7tLcS/vF5qwoY/4zJJDZN0tShMBTIxWnyOhlwxasTUEkIVt7ciOiaKUGPzKdgQvj5F/5N2xcZSxrfVUvMqiyMPJ3AK5+BCHZpwAy3wgAKHB3iCZ0c6j86L87pqzTnZzDH8gPP2CQaRjtY=</latexit>

Uµ
<latexit sha1_base64="i/Zk9lQG8uV2IT08R8dnN66ezUI=">AAAB6nicdVBNS8NAEJ3Ur1q/qh69LBbBU0hqavVW8KDHiv2CNpTNdtMu3WzC7kYopT/BiwdFvPqLvPlv3LYRVPTBwOO9GWbmBQlnSjvOh5VbWV1b38hvFra2d3b3ivsHLRWnktAmiXksOwFWlDNBm5ppTjuJpDgKOG0H46u5376nUrFYNPQkoX6Eh4KFjGBtpLuk3+gXS45dLV+eexXk2M4Chriu57lnyM2UEmSo94vvvUFM0ogKTThWqus6ifanWGpGOJ0VeqmiCSZjPKRdQwWOqPKni1Nn6MQoAxTG0pTQaKF+n5jiSKlJFJjOCOuR+u3Nxb+8bqrDC3/KRJJqKshyUZhypGM0/xsNmKRE84khmEhmbkVkhCUm2qRTMCF8fYr+J62y7VZs59Yr1a6zOPJwBMdwCi5UoQY3UIcmEBjCAzzBs8WtR+vFel225qxs5hB+wHr7BHwOjfM=</latexit>pT

… as of many LE flavour observables
<latexit sha1_base64="NO6Es+Rp6pGKkFlJLnl4R0R87/I=">AAACHXicbVDLSgMxFM3UV62vUZdugkVwIWVGKrosdaHgpoJ9QGcYMmnahmYeJHeUMvRH3Pgrblwo4sKN+Dem7SC19UDgcM493Nzjx4IrsKxvI7e0vLK6ll8vbGxube+Yu3sNFSWSsjqNRCRbPlFM8JDVgYNgrVgyEviCNf3B5dhv3jOpeBTewTBmbkB6Ie9ySkBLnlmuOpL3+kCkjB7wjQMkcYLkBFc9NWv86k4nAuWZRatkTYAXiZ2RIspQ88xPnaNJwEKggijVtq0Y3JRI4FSwUcFJFIsJHZAea2sakoApN51cN8JHWungbiT1CwFP1NlESgKlhoGvJwMCfTXvjcX/vHYC3Qs35WGcAAvpdFE3ERgiPK4Kd7hkFMRQE0Il13/FtE8koaALLegS7PmTF0njtGSflazbcrFyldWRRwfoEB0jG52jCrpGNVRHFD2iZ/SK3own48V4Nz6mozkjy+yjPzC+fgDKl6Jd</latexit>

B ! K⌧µ,Bs ! ⌧µ, . . .

Faroughy et al, 2016

If compared with previous plots,
LFV compatible with Higgs compositeness

provided:
1. 

2. 

<latexit sha1_base64="Plqt+OigZ504KICd9JrQ9N+J0cw=">AAAB/3icbVDLSsNAFJ3UV62vqODGzWARXJWkKrosuNCFiwqmLbQxTKaTduhkMsxMxBKz8FfcuFDErb/hzr9x+lho64ELh3Pu5d57QsGo0o7zbRUWFpeWV4qrpbX1jc0te3unoZJUYuLhhCWyFSJFGOXE01Qz0hKSoDhkpBkOLkZ+855IRRN+q4eC+DHqcRpRjLSRAnuvEWQ4zDtICJk8QO/uOsiqx3lgl52KMwacJ+6UlMEU9cD+6nQTnMaEa8yQUm3XEdrPkNQUM5KXOqkiAuEB6pG2oRzFRPnZ+P4cHhqlC6NEmuIajtXfExmKlRrGoemMke6rWW8k/ue1Ux2d+xnlItWE48miKGVQJ3AUBuxSSbBmQ0MQltTcCnEfSYS1iaxkQnBnX54njWrFPa04Nyfl2uU0jiLYBwfgCLjgDNTAFagDD2DwCJ7BK3iznqwX6936mLQWrOnMLvgD6/MHlQ6V0w==</latexit>

Vcb ⇡ UL
23

<latexit sha1_base64="bkpFhNpfjaohVTh9MfqmrJwooEY=">AAACE3icbVDLSgMxFM3UV62vUZdugkWQImWmVHRZcKEboUJf0I5DJk2nocnMkGTEMrTf4MZfceNCEbdu3Pk3pu0g2nogcDjnXG7u8SJGpbKsLyOztLyyupZdz21sbm3vmLt7DRnGApM6DlkoWh6ShNGA1BVVjLQiQRD3GGl6g4uJ37wjQtIwqKlhRByO/ID2KEZKS65ZuHbrHRRFIryH3C10fKWzHJbHNdI4Gef82x+p5Jp5q2hNAReJnZI8SFF1zc9ON8QxJ4HCDEnZtq1IOQkSimJGRrlOLEmE8AD5pK1pgDiRTjK9aQSPtNKFvVDoFyg4VX9PJIhLOeSeTnKk+nLem4j/ee1Y9c6dhAZRrEiAZ4t6MYMqhJOCYJcKghUbaoKwoPqvEPeRQFjpGnO6BHv+5EXSKBXt06J1U85XLtM6suAAHIJjYIMzUAFXoArqAIMH8ARewKvxaDwbb8b7LJox0pl98AfGxzc73p0f</latexit>

MU ⇡ m⇤ & 4 TeV, g⇤ & 2



or      An Intermezzo



If

 Mass-angle relations

Hall, Rasin 1993
Fritzsch 1977
Weinberg 1977

Gatto, Sartori, Tonin 1968

then

|Vus| = |
r

md

ms
� ei�

r
mu

mc
| = 0.19÷ 0.26

|m
U,D

mU,D
33

| =

0

@
0 ✏0 0
±✏0  ✏ a✏
0 b✏ 1

1

A

,

,

Vus = 0.2243(5)

(up to corrections less than the uncertainty on      and       )
md

ms

mu

mc

<latexit sha1_base64="Ny3SFx1/JDR/sfYjC46hG8WFk+k="></latexit>

|Vtd

Vcb
| =

r
md

ms
= 0.224(13) , |Vtd

Vcb
| = 0.21(1)

<latexit sha1_base64="l++hFYV1EOT3yKEdOPpKwM4UNqI=">AAACEXicbVDLSsNAFJ3UV62vqEs3g0VINyURi7pQCm5cVrAPaEOYTCfN0MmDmYlQ0vyCG3/FjQtF3Lpz5984abPQ1gPDPZxzL3fucWNGhTTNb620srq2vlHerGxt7+zu6fsHHRElHJM2jljEey4ShNGQtCWVjPRiTlDgMtJ1xze5330gXNAovJeTmNgBGoXUoxhJJTm6MR14HOG046SJm2V5xapOoeHTkV+7MuvmZcOwzJqjVxWfAS4TqyBVUKDl6F+DYYSTgIQSMyRE3zJjaaeIS4oZySqDRJAY4TEakb6iIQqIsNPZRRk8UcoQehFXL5Rwpv6eSFEgxCRwVWeApC8WvVz8z+sn0ruwUxrGiSQhni/yEgZlBPN44JBygiWbKIIwp+qvEPtIJSRViBUVgrV48jLpnNatRt28O6s2r4s4yuAIHAMDWOAcNMEtaIE2wOARPINX8KY9aS/au/Yxby1pxcwh+APt8wd4R5wN</latexit>

|Vub

Vcb
|(high) = 0.095(10)

<latexit sha1_base64="PC/QTrsVb/+3BuAeVLxm0F445UM=">AAACD3icbVC7TsMwFHXKq5RXgJHFogK1S5UgKCygSiyMRaIPqY0qx3Vaq44T2Q6oSvMHLPwKCwMIsbKy8Tc4bQZoOZJ1j865V9f3uCGjUlnWt5FbWl5ZXcuvFzY2t7Z3zN29pgwigUkDBywQbRdJwignDUUVI+1QEOS7jLTc0XXqt+6JkDTgd2ocEsdHA049ipHSUs88nnQ9gXDc7MWRmyRpxbpOYIkFD+VLq2JV7VK13DOLmk4BF4mdkSLIUO+ZX91+gCOfcIUZkrJjW6FyYiQUxYwkhW4kSYjwCA1IR1OOfCKdeHpPAo+00odeIPTjCk7V3xMx8qUc+67u9JEaynkvFf/zOpHyLpyY8jBShOPZIi9iUAUwDQf2qSBYsbEmCAuq/wrxEOl8lI6woEOw509eJM2Tin1WsW5Pi7WrLI48OACHoARscA5q4AbUQQNg8AiewSt4M56MF+Pd+Ji15oxsZh/8gfH5A0+Mm3k=</latexit>

|Vub

Vcb
|(low) = 0.061(6)<latexit sha1_base64="mTx5gRUwFFR6VmPvCtdmaa4huK0="></latexit>

|Vub

Vcb
| = |

r
mu

mc
| = 0.045(5)



B, Dvali, Hall 1995
1. Under U(2): Q1,2 ⌘ Q; u1,2 ⌘ u; d1,2 ⌘ d =

Q3; u3; d3

(with different   ’s for      and      )� Y U Y D

Still pending question: Why                            ?Y U 6= Y D (mt >> mb)

)

2. U(2) broken by

LY = [�33Q3u3 + �23(Q⌃)u3 + �32Q3(⌃u) + �22(Q⌃)(⌃u) + �12(Q⌘u)]H

Y U,D =

0

@
0 �12✏0 0

��12✏0 �22✏2 �23✏
0 �32✏ �33

1

A

21

10=

(in full generality) < ⌃ >=

✓
0
✏

◆
<latexit sha1_base64="mdYbNo0aNjJlbGHlWwxFRG3Egy8=">AAAB+XicbVBNSwMxEM36WevXqkcvwSJ6Krui6EGl4EGPFewHdJeSTadtaDZZkmyhLP0nXjwo4tV/4s1/Y9ruQVsfDDzem2FmXpRwpo3nfTtLyyura+uFjeLm1vbOrru3X9cyVRRqVHKpmhHRwJmAmmGGQzNRQOKIQyMa3E38xhCUZlI8mVECYUx6gnUZJcZKbde9DsCQ25sAEs24FCdtt+SVvSnwIvFzUkI5qm33K+hImsYgDOVE65bvJSbMiDKMchgXg1RDQuiA9KBlqSAx6DCbXj7Gx1bp4K5UtoTBU/X3REZirUdxZDtjYvp63puI/3mt1HSvwoyJJDUg6GxRN+XYSDyJAXeYAmr4yBJCFbO3YtonilBjwyraEPz5lxdJ/azsX5S9x/NS5T6Po4AO0RE6RT66RBX0gKqohigaomf0it6czHlx3p2PWeuSk88coD9wPn8AxoqTHg==</latexit>

< ⌘ >= ✏0

U(2) �! U(1)f �! 0
<latexit sha1_base64="lNgtx/53rJDWC5kwuy+T7NBmRs8=">AAAB/3icbVDLSsNAFJ3UV62vqODGzWARXJWkKLoRCi50WdE+oAllMpm0Q2cmYWYilJiFv+LGhSJu/Q13/o3TNgttPXDhcM693HtPkDCqtON8W6Wl5ZXVtfJ6ZWNza3vH3t1rqziVmLRwzGLZDZAijArS0lQz0k0kQTxgpBOMriZ+54FIRWNxr8cJ8TkaCBpRjLSR+vaBd0cHHMFLL0Ay84KYhVk9z/t21ak5U8BF4hakCgo0+/aXF8Y45URozJBSPddJtJ8hqSlmJK94qSIJwiM0ID1DBeJE+dn0/hweGyWEUSxNCQ2n6u+JDHGlxjwwnRzpoZr3JuJ/Xi/V0YWfUZGkmgg8WxSlDOoYTsKAIZUEazY2BGFJza0QD5FEWJvIKiYEd/7lRdKu19yzmnN7Wm1cF3GUwSE4AifABeegAW5AE7QABo/gGbyCN+vJerHerY9Za8kqZvbBH1ifP7Faleo=</latexit>

⌃ = 2̄
<latexit sha1_base64="3oKKnHnf0TmoockjUCkk7PlX5hI=">AAAB9XicbVBNS8NAEN34WetX1aOXxSJ4KokoehEKHvRYwX5AE8tms2mXbnbD7kQpof/DiwdFvPpfvPlv3LY5aOuDgcd7M8zMC1PBDbjut7O0vLK6tl7aKG9ube/sVvb2W0ZlmrImVULpTkgME1yyJnAQrJNqRpJQsHY4vJ747UemDVfyHkYpCxLSlzzmlICVHnwGBF/5oRJR7o17lapbc6fAi8QrSBUVaPQqX36kaJYwCVQQY7qem0KQEw2cCjYu+5lhKaFD0mddSyVJmAny6dVjfGyVCMdK25KAp+rviZwkxoyS0HYmBAZm3puI/3ndDOLLIOcyzYBJOlsUZwKDwpMIcMQ1oyBGlhCqub0V0wHRhIINqmxD8OZfXiSt05p3XnPvzqr1myKOEjpER+gEeegC1dEtaqAmokijZ/SK3pwn58V5dz5mrUtOMXOA/sD5/AHt+5Io</latexit>

⌘ = 1

Consider the diagonal 
<latexit sha1_base64="TezimWcpU8uulLoixRlUQbTpsQ8="></latexit>

U(2)diag ⇢ U(2)Q ⇥ U(2)u ⇥ U(2)d



Linster, Ziegler 2018

1. Take andQ, u, d = 21, Q3, u3 = 10 d3 = 11

i.e., up to O(1) factors,

as in page 1 or 2 except for

A possible answer

2. Replace with so that� = 1�1⌘ = 1�2

d3 ! �d3, ⌘ ! �2

Y U =

0

@
0 ✏2� 0

�✏2� ✏2 ✏
0 ✏ 1

1

AY U =

0

@
0 ✏0 0
�✏0 ✏2 ✏
0 ✏ 1

1

A )

Y D =

0

@
0 ✏2� 0

�✏2� ✏2 ✏✏�
0 ✏ ✏�

1

AY D =

0

@
0 ✏0 0
�✏0 ✏2 ✏
0 ✏ 1

1

A )

Dudas et al 2013

U(2) ⌘ SU(2)f ⇥ U(1)f

<latexit sha1_base64="G7F2ZTIZdZTMfLxlXNmTEFf3etg="></latexit>

Y D
23

Y D
33

= tan ✓Rd = O(
✏

✏�
) =?



Roberts et al, 2001

R =
sdp
cd

r
md

ms

ms

mb|Vcb|

����
Vub

Vcb

���� =
����

r
mu

mc
� e�i(↵1+↵2)R

����

Vus =

����

r
md

ms

p
cd � ei↵1

r
mu

mc

����

����
Vtd

Vcb

���� =
����

r
md

ms

p
cd � ei↵2R

����

↵1 = ↵2 = ⇡/2

Mass-angle relations as functions of

sd

sd

sd

low

high

<latexit sha1_base64="BQnGGfLvA55rTMx3CfH08Dunvos=">AAAB9HicdVBNS8NAEN3Ur1q/qh69LBbBU0j8So9FLx6r2FZoY9lstu3SzSbuTgol9Hd48aCIV3+MN/+N2zaCij4YeLw3w8y8IBFcg+N8WIWFxaXlleJqaW19Y3OrvL3T1HGqKGvQWMTqNiCaCS5ZAzgIdpsoRqJAsFYwvJj6rRFTmsfyBsYJ8yPSl7zHKQEj+ZrLDgwYkLvrbtgtVxy76rmOd4wd25nBEPfMdT0Pu7lSQTnq3fJ7J4xpGjEJVBCt266TgJ8RBZwKNil1Us0SQoekz9qGShIx7Wezoyf4wCgh7sXKlAQ8U79PZCTSehwFpjMiMNC/van4l9dOoVf1My6TFJik80W9VGCI8TQBHHLFKIixIYQqbm7FdEAUoWByKpkQvj7F/5Pmke2e2s7VSaV2nsdRRHtoHx0iF3mohi5RHTUQRffoAT2hZ2tkPVov1uu8tWDlM7voB6y3Ty/dkmA=</latexit>

sin✓Rd
<latexit sha1_base64="HX0BPBh3mad03WCJelx/fMBuGok=">AAACFHicbZDLSgMxFIYzXmu9VV26CRZBEMpMq+hGKOrCZRV7kV6GTJppQzOZITkjlKG+gxtfxY0LRdy6cOfbmF4W2vpD4OM/53Byfi8SXINtf1tz8wuLS8uplfTq2vrGZmZru6LDWFFWpqEIVc0jmgkuWRk4CFaLFCOBJ1jV610M69V7pjQP5S30I9YMSEdyn1MCxnIzhw1fEZrctS7dJF8YDMZUMHSGgciHBnQZkNaN28ZpN5O1c/ZIeBacCWTRRCU389VohzQOmAQqiNZ1x46gmRAFnAo2SDdizSJCe6TD6gYlCZhuJqOjBnjfOG3sh8o8CXjk/p5ISKB1P/BMZ0Cgq6drQ/O/Wj0G/7SZcBnFwCQdL/JjgSHEw4RwmytGQfQNEKq4+SumXWJSApPjMARn+uRZqORzznHOvj7KFs8ncaTQLtpDB8hBJ6iIrlAJlRFFj+gZvaI368l6sd6tj3HrnDWZ2UF/ZH3+AJeVneE=</latexit>

Y D
23

Y D
33

= tan ✓Rd

<latexit sha1_base64="2wGN91SC/7ii0E7ukCZXlQlR9zE=">AAACEHicbZDLSsNAFIYnXmu9RV26GSyiCymJKLoRim5cVrEXaGOYTCbt0MkkzJwIpdQ3cOOruHGhiFuX7nwbkzagtv4w8POdczhzfi8WXINlfRkzs3PzC4uFpeLyyuraurmxWddRoiir0UhEqukRzQSXrAYcBGvGipHQE6zh9S6yeuOOKc0jeQP9mDkh6UgecEogRa65R13/DNNIt6HLgNxeu/7Bvc6Y5vKHFV2zZJWtkfC0sXNTQrmqrvnZ9iOahEwCFUTrlm3F4AyIAk4FGxbbiWYxoT3SYa3UShIy7QxGBw3xbkp8HEQqfRLwiP6eGJBQ637opZ0hga6erGXwv1orgeDUGXAZJ8AkHS8KEoEhwlk62OeKURD91BCqePpXTLtEEQpphlkI9uTJ06Z+WLaPy9bVUalynsdRQNtoB+0jG52gCrpEVVRDFD2gJ/SCXo1H49l4M97HrTNGPrOF/sj4+AapzZxY</latexit>

cd = cos✓Rd , sd = sin✓Rd



LHCb 2020



And



Flavour versus direct searches in weakly coupled theories

However

If rescaled by a loop factor,
flavour hardly competitive  
with direct searches (LHC)

<latexit sha1_base64="4fRB+U3W2NLeE4bC/c0lu8iLjMA=">AAAB8XicbVA9SwNBEJ3zM8avqKXNYhCswp0oWgZtLCwimA9MjrC32UuW7O0du3NKOPIvbCwUsfXf2Plv3CRXaOKDgcd7M8zMCxIpDLrut7O0vLK6tl7YKG5ube/slvb2GyZONeN1FstYtwJquBSK11Gg5K1EcxoFkjeD4fXEbz5ybUSs7nGUcD+ifSVCwSha6aFzy0OkWsdP3VLZrbhTkEXi5aQMOWrd0lenF7M04gqZpMa0PTdBP6MaBZN8XOykhieUDWmfty1VNOLGz6YXj8mxVXokjLUthWSq/p7IaGTMKApsZ0RxYOa9ifif104xvPQzoZIUuWKzRWEqCcZk8j7pCc0ZypEllGlhbyVsQDVlaEMq2hC8+ZcXSeO04p1X3LuzcvUqj6MAh3AEJ+DBBVThBmpQBwYKnuEV3hzjvDjvzsesdcnJZw7gD5zPH7rckPQ=</latexit>(
<latexit sha1_base64="cE3NBbd1lshRJJu4TMC1ziiRMms=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRi8cq9gPaUDbbTbt0kw27E6WE/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmFldW19o7hZ2tre2d0r7x80jUo14w2mpNLtgBouRcwbKFDydqI5jQLJW8HoZuq3Hrk2QsUPOE64H9FBLELBKFqp070XgyFSrdVTr1xxq+4MZJl4OalAjnqv/NXtK5ZGPEYmqTEdz03Qz6hGwSSflLqp4QllIzrgHUtjGnHjZ7OTJ+TEKn0SKm0rRjJTf09kNDJmHAW2M6I4NIveVPzP66QYXvmZiJMUeczmi8JUElRk+j/pC80ZyrEllGlhbyVsSDVlaFMq2RC8xZeXSfOs6l1U3bvzSu06j6MIR3AMp+DBJdTgFurQAAYKnuEV3hx0Xpx352PeWnDymUP4A+fzB5JtkXE=</latexit>)

Weak MFV

LL LR

(like SUSY)



Now 
<latexit sha1_base64="ejlH9DASVr42YLdkOgULHISLd1U=">AAAB9XicbVBNSwMxEM3Wr1q/qh69BIvgadktih6LXjxWsR/QriWbzrahSXZJskpZ+j+8eFDEq//Fm//GtN2Dtj4YeLw3w8y8MOFMG8/7dgorq2vrG8XN0tb2zu5eef+gqeNUUWjQmMeqHRINnEloGGY4tBMFRIQcWuHoeuq3HkFpFst7M04gEGQgWcQoMVZ6uMNdDlprJrDnVnvliud6M+Bl4uekgnLUe+Wvbj+mqQBpKCdad3wvMUFGlGGUw6TUTTUkhI7IADqWSiJAB9ns6gk+sUofR7GyJQ2eqb8nMiK0HovQdgpihnrRm4r/eZ3URJdBxmSSGpB0vihKOTYxnkaA+0wBNXxsCaGK2VsxHRJFqLFBlWwI/uLLy6RZdf1z17s9q9Su8jiK6Agdo1PkowtUQzeojhqIIoWe0St6c56cF+fd+Zi3Fpx85hD9gfP5AwDbkYg=</latexit>

R . 0.2

<latexit sha1_base64="HhZVr6nhBFjub/JgSX4oaKOk4JM=">AAACI3icbVDLSgMxFM3UV62vqks3wSK4KjOiKK6KuhBEqI8+oFNLJr3ThmZmQpIRyzD/4sZfceNCKW5c+C+mj0WtHggczjmXm3s8wZnStv1lZebmFxaXssu5ldW19Y385lZVRbGkUKERj2TdIwo4C6GimeZQFxJI4HGoeb3zoV97BKlYFN7rvoBmQDoh8xkl2kit/OktdokQMnrCri8JTdwL4JpgF4Ri3CSuHhIVq36aJtPS3XWatvIFu2iPgP8SZ0IKaIJyKz9w2xGNAwg15USphmML3UyI1IxySHNurEAQ2iMdaBgakgBUMxndmOI9o7SxH0nzQo1H6vREQgKl+oFnkgHRXTXrDcX/vEas/ZNmwkIRawjpeJEfc6wjPCwMt5kEqnnfEEIlM3/FtEtMVdrUmjMlOLMn/yXVg6JzVLRvDguls0kdWbSDdtE+ctAxKqFLVEYVRNEzekXv6MN6sd6sgfU5jmasycw2+gXr+wc7LaXp</latexit>

R ⇡ �✏susyK

✏SM
K

and maximal phase

 dominates over other flavour observables due to LR enhancement
<latexit sha1_base64="PC1eMqXKc5yKD21NqNJX4erdtCY=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4Kokoeix68diK/YA2lM120q7dbMLuRiihv8CLB0W8+pO8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtJ1Sax/LBjBP0IzqQPOSMGivV73ulsltxZyDLxMtJGXLUeqWvbj9maYTSMEG17nhuYvyMKsOZwEmxm2pMKBvRAXYslTRC7WezQyfk1Cp9EsbKljRkpv6eyGik9TgKbGdEzVAvelPxP6+TmvDaz7hMUoOSzReFqSAmJtOvSZ8rZEaMLaFMcXsrYUOqKDM2m6INwVt8eZk0zyveZcWtX5SrN3kcBTiGEzgDD66gCndQgwYwQHiGV3hzHp0X5935mLeuOPnMEfyB8/kDrfOM2g==</latexit>

R

 LL gluino-sbottom box diagram

<latexit sha1_base64="3lq1iJH6B1D10qyYqfya+MPxtNc=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CRbBU8mKoseiF49VXFtol5JNs21okl2SrFCW/gYvHhTx6g/y5r8xbfegrQ8GHu/NMDMvSgU3FuNvr7Syura+Ud6sbG3v7O5V9w8eTZJpygKaiES3I2KY4IoFllvB2qlmREaCtaLRzdRvPTFteKIe7DhloSQDxWNOiXVS4GOM7nvVGq7jGdAy8QtSgwLNXvWr209oJpmyVBBjOj5ObZgTbTkVbFLpZoalhI7IgHUcVUQyE+azYyfoxCl9FCfalbJopv6eyIk0Ziwj1ymJHZpFbyr+53UyG1+FOVdpZpmi80VxJpBN0PRz1OeaUSvGjhCqubsV0SHRhFqXT8WF4C++vEwez+r+RR3fndca10UcZTiCYzgFHy6hAbfQhAAocHiGV3jzlPfivXsf89aSV8wcwh94nz9PxY2z</latexit>

100R
<latexit sha1_base64="wp3BwNJRvFI/MhEydU4alaGO2AI=">AAAB/nicbVDLSsNAFJ3UV62vqLhyM1gEVyXxgS6Lbly20BekIUwmN+3QyYOZiVBCxV9x40IRt36HO//GaZuFth64cDjnXu69x085k8qyvo3Syura+kZ5s7K1vbO7Z+4fdGSSCQptmvBE9HwigbMY2oopDr1UAIl8Dl1/dDf1uw8gJEvilhqn4EZkELOQUaK05JlHkZf3FeMB5M2JdzF5dFrQcT2zatWsGfAysQtSRQUanvnVDxKaRRAryomUjm2lys2JUIxymFT6mYSU0BEZgKNpTCKQbj47f4JPtRLgMBG6YoVn6u+JnERSjiNfd0ZEDeWiNxX/85xMhTduzuI0UxDT+aIw41gleJoFDpgAqvhYE0IF07diOiSCUKUTq+gQ7MWXl0nnvGZf1azmZbV+W8RRRsfoBJ0hG12jOrpHDdRGFOXoGb2iN+PJeDHejY95a8koZg7RHxifP4AxldM=</latexit> m

Q̃
3
[T

eV
]

<latexit sha1_base64="1L9h+Fb/xgyv2qyXaK+uJlE9+B4=">AAAB/XicbVDLSsNAFJ3UV42v+Ni5CRbBVUlE0WXRjRuhQl+QhjCZ3LRDJw9mJkIN0V9x40IRt/6HO//GaZuFth64cDjnXu69x08ZFdKyvrXK0vLK6lp1Xd/Y3NreMXb3OiLJOIE2SVjCez4WwGgMbUklg17KAUc+g64/up743XvggiZxS45TcCM8iGlICZZK8oyDWy/vS8oCyAdFoT86Lei4nlGz6tYU5iKxS1JDJZqe8dUPEpJFEEvCsBCObaXSzTGXlDAo9H4mIMVkhAfgKBrjCISbT68vzGOlBGaYcFWxNKfq74kcR0KMI191RlgOxbw3Ef/znEyGl25O4zSTEJPZojBjpkzMSRRmQDkQycaKYMKputUkQ8wxkSowXYVgz7+8SDqndfu8bt2d1RpXZRxVdIiO0Amy0QVqoBvURG1E0AN6Rq/oTXvSXrR37WPWWtHKmX30B9rnD3N1lTc=</latexit>

Mg̃ [TeV ]

(except for the electron EDM with maximal phases)

LR gluino-sbottom box diagram

<latexit sha1_base64="QAv3+CkfEeQcg1HqnN6yJIdos7A=">AAACEHicbZDLSsNAFIYnXmu8RV26GSyiq5J4QTdC0Y3LFnqDNITJ9LQdOrkwMxFKqG/gxldx40IRty7d+TZO2oLa+sPAz3fO4cz5g4QzqWz7y1hYXFpeWS2smesbm1vb1s5uQ8apoFCnMY9FKyASOIugrpji0EoEkDDg0AwGN3m9eQdCsjiqqWECXkh6EesySpRGvnUU+llbMd6BrDryT0dX+AcEOTDv3Ro0PN8q2iV7LDxvnKkpoqkqvvXZ7sQ0DSFSlBMpXcdOlJcRoRjlMDLbqYSE0AHpgattREKQXjY+aIQPNengbiz0ixQe098TGQmlHIaB7gyJ6svZWg7/q7mp6l56GYuSVEFEJ4u6Kccqxnk6uMMEUMWH2hAqmP4rpn0iCFU6Q1OH4MyePG8aJyXnvGRXz4rl62kcBbSPDtAxctAFKqNbVEF1RNEDekIv6NV4NJ6NN+N90rpgTGf20B8ZH9/Mfp0M</latexit> m
Q̃

3
=

m
b̃ 3

[T
eV

]

<latexit sha1_base64="1L9h+Fb/xgyv2qyXaK+uJlE9+B4=">AAAB/XicbVDLSsNAFJ3UV42v+Ni5CRbBVUlE0WXRjRuhQl+QhjCZ3LRDJw9mJkIN0V9x40IRt/6HO//GaZuFth64cDjnXu69x08ZFdKyvrXK0vLK6lp1Xd/Y3NreMXb3OiLJOIE2SVjCez4WwGgMbUklg17KAUc+g64/up743XvggiZxS45TcCM8iGlICZZK8oyDWy/vS8oCyAdFoT86Lei4nlGz6tYU5iKxS1JDJZqe8dUPEpJFEEvCsBCObaXSzTGXlDAo9H4mIMVkhAfgKBrjCISbT68vzGOlBGaYcFWxNKfq74kcR0KMI191RlgOxbw3Ef/znEyGl25O4zSTEJPZojBjpkzMSRRmQDkQycaKYMKputUkQ8wxkSowXYVgz7+8SDqndfu8bt2d1RpXZRxVdIiO0Amy0QVqoBvURG1E0AN6Rq/oTXvSXrR37WPWWtHKmX30B9rnD3N1lTc=</latexit>

Mg̃ [TeV ]

<latexit sha1_base64="+tkbPvV/oRUZo2j0KCEjQm59VIQ=">AAAB/HicbVDLSsNAFL2pr1pf0S7dDBbBVUlE0Y1QdOOyin1AG8JkMmmHTh7MTJQQ2l9x40IRt36IO//GaZuFth64cDjnXu69x0s4k8qyvo3Syura+kZ5s7K1vbO7Z+4ftGWcCkJbJOax6HpYUs4i2lJMcdpNBMWhx2nHG91M/c4jFZLF0YPKEuqEeBCxgBGstOSa1fsJemJqOEHS9a/abk68sWvWrLo1A1omdkFqUKDpml99PyZpSCNFOJayZ1uJcnIsFCOcjiv9VNIEkxEe0J6mEQ6pdPLZ8WN0rBUfBbHQFSk0U39P5DiUMgs93RliNZSL3lT8z+ulKrh0chYlqaIRmS8KUo5UjKZJIJ8JShTPNMFEMH0rIkMsMFE6r4oOwV58eZm0T+v2ed26O6s1ros4ynAIR3ACNlxAA26hCS0gkMEzvMKbMTFejHfjY95aMoqZKvyB8fkDZluUnA==</latexit>

R with sd = Vcb

B, Buttazzo et al 2014

<latexit sha1_base64="vxGbH1IuxBrtsbQC/fUx5gKKBjs=">AAACCnicbVC7TsMwFHXKq5RXgJHFUCGVpSQVCMYKFhakguhDakLkuE5r1Ykj20FUUWYWfoWFAYRY+QI2/ga3zQCFI13p6Jx7de89fsyoVJb1ZRTm5hcWl4rLpZXVtfUNc3OrJXkiMGlizrjo+EgSRiPSVFQx0okFQaHPSNsfno/99h0RkvLoRo1i4oaoH9GAYqS05Jm71w6KY8HvYcUJBMKp9HqHLS/Ffpall9nBbc0zy1bVmgD+JXZOyiBHwzM/nR7HSUgihRmSsmtbsXJTJBTFjGQlJ5EkRniI+qSraYRCIt108koG97XSgwEXuiIFJ+rPiRSFUo5CX3eGSA3krDcW//O6iQpO3ZRGcaJIhKeLgoRBxeE4F9ijgmDFRpogLKi+FeIB0okonV5Jh2DPvvyXtGpV+7hqXR2V62d5HEWwA/ZABdjgBNTBBWiAJsDgATyBF/BqPBrPxpvxPm0tGPnMNvgF4+MbxSeaTg==</latexit>

R ⇡ (
sd/Vcb

M
)2

SUSY with lighter          than all other    and
<latexit sha1_base64="UnKVAES8zh7lD6DKeIukgIbxkRQ=">AAACCnicdVDLTgIxFO3gC/GFunRTJSYuDOkACksSF7qERB4JENIpBRo6j7R3TMhk1m78FTcuNMatX+DOv7HAaNToSW5yes696b3HCaTQQMi7lVpaXlldS69nNja3tneyu3tN7YeK8Qbzpa/aDtVcCo83QIDk7UBx6jqSt5zJxcxv3XClhe9dwzTgPZeOPDEUjIKR+tnDLgg54FE97hdPcfKA+Is6cT+bI/kyqRQLZUzyZA5DbFI+L5awnSg5lKDWz751Bz4LXe4Bk1Trjk0C6EVUgWCSx5luqHlA2YSOeMdQj7pc96L5KTE+NsoAD31lygM8V79PRNTVeuo6ptOlMNa/vZn4l9cJYVjpRcILQuAeW3w0DCUGH89ywQOhOAM5NYQyJcyumI2pogxMehkTwuel+H/SLOTtszypl3LVyySONDpAR+gE2aiMqugK1VADMXSL7tEjerLurAfr2XpZtKasZGYf/YD1+gFQmZqx</latexit>

Q̃3, t̃, b̃
<latexit sha1_base64="zIgdBurXf+JxZghc2tYNaVvPY4w=">AAAB8HicdVDLSgMxFM34rPVVdekmWARXQ6atTpcFF7qsYB/SDiWTZtrQJDMkGaEM/Qo3LhRx6+e4829M2xFU9MCFwzn3cu89YcKZNgh9OCura+sbm4Wt4vbO7t5+6eCwreNUEdoiMY9VN8SaciZpyzDDaTdRFIuQ0044uZz7nXuqNIvlrZkmNBB4JFnECDZWuusbxoc0i2aDUhm5PqpXKz5ELlrAEg/5F9Ua9HKlDHI0B6X3/jAmqaDSEI617nkoMUGGlWGE01mxn2qaYDLBI9qzVGJBdZAtDp7BU6sMYRQrW9LAhfp9IsNC66kIbafAZqx/e3PxL6+XmqgeZEwmqaGSLBdFKYcmhvPv4ZApSgyfWoKJYvZWSMZYYWJsRkUbwten8H/SrrjeuYtuauXGVR5HARyDE3AGPOCDBrgGTdACBAjwAJ7As6OcR+fFeV22rjj5zBH4AeftE3B4kNk=</latexit>

f̃
<latexit sha1_base64="zyfn4X6SGvUid8QwicTbfap5Awo=">AAAB8nicdVDLSsNAFJ3UV62vqks3g0WomzAp2tRdwYUuK5i2kMYymUzaoZMHMxOhhH6GGxeKuPVr3Pk3TtsIKnrgwuGce7n3Hj/lTCqEPozSyura+kZ5s7K1vbO7V90/6MokE4Q6JOGJ6PtYUs5i6iimOO2nguLI57TnTy7nfu+eCsmS+FZNU+pFeBSzkBGstOQ69cbpXR4wPJoNqzVk2g3URE2ITLSAJlbjwrZb0CqUGijQGVbfB0FCsojGinAspWuhVHk5FooRTmeVQSZpiskEj6iraYwjKr18cfIMnmglgGEidMUKLtTvEzmOpJxGvu6MsBrL395c/MtzMxW2vJzFaaZoTJaLwoxDlcD5/zBgghLFp5pgIpi+FZIxFpgonVJFh/D1KfyfdBumdW6im7Na+6qIowyOwDGoAwvYoA2uQQc4gIAEPIAn8Gwo49F4MV6XrSWjmDkEP2C8fQK3apDr</latexit>

U(2)diag



Summary

It’s up to experiments to decide
- Where is the scale of flavour?    1    or    2  ?

- Mass/angle relations suggestive, but not compelling enough

for weakly coupled theories as well, like SUSY
If relevant (         ),     from               dominant constraint

<latexit sha1_base64="v+IUk1718qPmY7Xtt5v0koaRao4=">AAAB8nicbVBNS8NAEN3Ur1q/qh69LBahXkpSFD0WPOixgmkLaSybzaZdusmG3YlQQn+GFw+KePXXePPfuG1z0NYHA4/3ZpiZF6SCa7Dtb6u0tr6xuVXeruzs7u0fVA+POlpmijKXSiFVLyCaCZ4wFzgI1ksVI3EgWDcY38z87hNTmsvkASYp82MyTHjEKQEjeW69ef6Yh5wMp4NqzW7Yc+BV4hSkhgq0B9WvfihpFrMEqCBae46dgp8TBZwKNq30M81SQsdkyDxDExIz7efzk6f4zCghjqQylQCeq78nchJrPYkD0xkTGOllbyb+53kZRNd+zpM0A5bQxaIoExgknv2PQ64YBTExhFDFza2YjogiFExKFROCs/zyKuk0G85lw76/qLVuizjK6ASdojpy0BVqoTvURi6iSKJn9IreLLBerHfrY9FasoqZY/QH1ucPaFuQtA==</latexit>

U(2)diag
<latexit sha1_base64="g5ArPFXuEtw64Ubh1eD/rm2DXwA=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69BIvgqSSi6LHgQcFLBfuBbSib7aRdutkNuxuhhP4LLx4U8eq/8ea/cdvmoK0PBh7vzTAzL0w408bzvp3Cyura+kZxs7S1vbO7V94/aGqZKooNKrlU7ZBo5ExgwzDDsZ0oJHHIsRWOrqd+6wmVZlI8mHGCQUwGgkWMEmOlxy4mmnEpene9csWrejO4y8TPSQVy1Hvlr25f0jRGYSgnWnd8LzFBRpRhlOOk1E01JoSOyAA7lgoSow6y2cUT98QqfTeSypYw7kz9PZGRWOtxHNrOmJihXvSm4n9eJzXRVZAxkaQGBZ0vilLuGulO33f7TCE1fGwJoYrZW106JIpQY0Mq2RD8xZeXSfOs6l9UvfvzSu0mj6MIR3AMp+DDJdTgFurQAAoCnuEV3hztvDjvzse8teDkM4fwB87nD6JMkOc=</latexit>✏K

<latexit sha1_base64="S6dkQL8W6T8impc6+cn3pAUUrTo=">AAACB3icbVC7SgNBFL3rM8bXqqUgg0GITdgVRcuAhRYWUcwDkmWZnUySIbOzm5lZISzpbPwVGwtFbP0FO//GSbKFJh64cOace5l7TxBzprTjfFsLi0vLK6u5tfz6xubWtr2zW1NRIgmtkohHshFgRTkTtKqZ5rQRS4rDgNN60L8c+/UHKhWLxL0extQLcVewDiNYG8m3D4qtAMt0MPJv0MC/O555+nbBKTkToHniZqQAGSq+/dVqRyQJqdCEY6WarhNrL8VSM8LpKN9KFI0x6eMubRoqcEiVl07uGKEjo7RRJ5KmhEYT9fdEikOlhmFgOkOse2rWG4v/ec1Edy68lIk40VSQ6UedhCMdoXEoqM0kJZoPDcFEMrMrIj0sMdEmurwJwZ09eZ7UTkruWcm5PS2Ur7I4crAPh1AEF86hDNdQgSoQeIRneIU368l6sd6tj2nrgpXN7MEfWJ8/StmYUA==</latexit>

(q̄LqR)(q̄LqR)

offering an “indirect” discovery potential of NP
before the next HE collider

2  + weak MFV (       ) “unavoidable” in some form,<latexit sha1_base64="AcbVwgGtCW2ELbFf6bVM2qUVsqg=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahXsquKHoseNBjBbcttGvJptk2NpssSVYoS/+DFw+KePX/ePPfmLZ70NYHA4/3ZpiZFyacaeO6305hZXVtfaO4Wdra3tndK+8fNLVMFaE+kVyqdog15UxQ3zDDaTtRFMchp61wdD31W09UaSbFvRknNIjxQLCIEWys1PSrZ6cPoleuuDV3BrRMvJxUIEejV/7q9iVJYyoM4VjrjucmJsiwMoxwOil1U00TTEZ4QDuWChxTHWSzayfoxCp9FEllSxg0U39PZDjWehyHtjPGZqgXvan4n9dJTXQVZEwkqaGCzBdFKUdGounrqM8UJYaPLcFEMXsrIkOsMDE2oJINwVt8eZk0z2reRc29O6/Ub/I4inAEx1AFDy6hDrfQAB8IPMIzvMKbI50X5935mLcWnHzmEP7A+fwBbACOYw==</latexit>

U(2)n
- If           MultiTeV and/or LFV confirmed in B-decays

<latexit sha1_base64="YF6QL7bM0r5HIFn7UvSiDcmOOFo=">AAAB9HicbVDLSgNBEJz1GeMr6tHLYBCih7Arih4DHswxgnlAsoTZyWwyZF7OzAbDku/w4kERr36MN//GSbIHTSxoKKq66e6KFKPG+v63t7K6tr6xmdvKb+/s7u0XDg4bRiYakzqWTOpWhAxhVJC6pZaRltIE8YiRZjS8nfrNEdGGSvFgx4qEHPUFjSlG1kkh756XqmcdpJSWT91C0S/7M8BlEmSkCDLUuoWvTk/ihBNhMUPGtANf2TBF2lLMyCTfSQxRCA9Rn7QdFYgTE6azoyfw1Ck9GEvtSlg4U39PpIgbM+aR6+TIDsyiNxX/89qJjW/ClAqVWCLwfFGcMGglnCYAe1QTbNnYEYQ1dbdCPEAaYetyyrsQgsWXl0njohxclf37y2LlLosjB47BCSiBAFyDCqiCGqgDDB7BM3gFb97Ie/HevY9564qXzRyBP/A+fwDgeJGK</latexit>

m⇤(H) ⇡

Solomonic but important, in my view



Back up



<latexit sha1_base64="yvibafdj5B5CTw87NxdFlsHgaRs=">AAAB/XicbVBNS8NAEN3Ur1q/4sfNy2IRPJWNKHosevFYwdZCE8pmM2mXbjZhdyPUUvwrXjwo4tX/4c1/47bNQVsfDDzem2FmXpgJrg0h305paXllda28XtnY3NrecXf3WjrNFYMmS0Wq2iHVILiEpuFGQDtTQJNQwH04uJ749w+gNE/lnRlmECS0J3nMGTVW6roHHiF+BMJQ7EOmubCi13WrpEamwIvEK0gVFWh03S8/SlmegDRMUK07HslMMKLKcCZgXPFzDRllA9qDjqWSJqCD0fT6MT62SoTjVNmSBk/V3xMjmmg9TELbmVDT1/PeRPzP6+QmvgxGXGa5Aclmi+JcYJPiSRQ44gqYEUNLKFPc3opZnyrKjA2sYkPw5l9eJK3TmndeI7dn1fpVEUcZHaIjdII8dIHq6AY1UBMx9Iie0St6c56cF+fd+Zi1lpxiZh/9gfP5Az6alHQ=</latexit>

100�✏1

<latexit sha1_base64="6PyKBze2mT91jTCVGcXhndIinqU=">AAAB/XicbVDLSsNAFJ3UV62v+Ni5GSyCq5L4QJdFNy4r2Ac0oUwmN+3QySTMTIQair/ixoUibv0Pd/6N0zYLbT1w4XDOvdx7T5ByprTjfFulpeWV1bXyemVjc2t7x97da6kkkxSaNOGJ7AREAWcCmpppDp1UAokDDu1geDPx2w8gFUvEvR6l4MekL1jEKNFG6tkHruN4IXBNsAepYtyIZz276tScKfAicQtSRQUaPfvLCxOaxSA05USpruuk2s+J1IxyGFe8TEFK6JD0oWuoIDEoP59eP8bHRglxlEhTQuOp+nsiJ7FSozgwnTHRAzXvTcT/vG6moys/ZyLNNAg6WxRlHOsET6LAIZNANR8ZQqhk5lZMB0QSqk1gFROCO//yImmd1tyLmnN3Xq1fF3GU0SE6QifIRZeojm5RAzURRY/oGb2iN+vJerHerY9Za8kqZvbRH1ifP0GilHY=</latexit>

100�✏3

De Blas et al, 2019

Foreseen precision on <latexit sha1_base64="eBBKW1teqdmLg9NgHSMezeoGn1I=">AAAB9XicdVDLSgMxFM3UV62vqks3wSK4kGHSVlt3BRe6rGAf0I4lk2ba0EwyJBmlDP0PNy4Uceu/uPNvTB+Cih64cDjnXu69J4g508bzPpzM0vLK6lp2PbexubW9k9/da2qZKEIbRHKp2gHWlDNBG4YZTtuxojgKOG0Fo4up37qjSjMpbsw4pn6EB4KFjGBjpdsujTXjUvRSdFKa9PIFzz07L1VQEXquN4MlqFypoipEC6UAFqj38u/dviRJRIUhHGvdQV5s/BQrwwink1w30TTGZIQHtGOpwBHVfjq7egKPrNKHoVS2hIEz9ftEiiOtx1FgOyNshvq3NxX/8jqJCat+ykScGCrIfFGYcGgknEYA+0xRYvjYEkwUs7dCMsQKE2ODytkQvj6F/5Nm0UWnrnddLtQuF3FkwQE4BMcAgQqogStQBw1AgAIP4Ak8O/fOo/PivM5bM85iZh/8gPP2CXsrkoU=</latexit>✏1,3
<latexit sha1_base64="b8lr+JBzjQyFcirI2obPc1EkyvE=">AAACJXicbZDLSgMxFIYz9VbrrerSTbAIbiwz1qILFwUXuhEq2gt0piWTpm1oZhKSjFiGvowbX8WNC4sIrnwV03YQ2/pD4Oc753Byfl8wqrRtf1mppeWV1bX0emZjc2t7J7u7V1U8kphUMGdc1n2kCKMhqWiqGakLSVDgM1Lz+1fjeu2RSEV5+KAHgngB6oa0QzHSBrWyly4RijJjnWZ8fzt0kRCSP8FfXJjBRRe3uYaO3YxPCsNWNmfn7YngonESkwOJyq3syG1zHAUk1JghpRqOLbQXI6kpZmSYcSNFBMJ91CUNY0MUEOXFkyuH8MiQNuxwaV6o4YT+nYhRoNQg8E1ngHRPzdfG8L9aI9KdCy+moYg0CfF0USdiUHM4jgy2qSRYs4ExCEtq/gpxD0mEtQk2Y0Jw5k9eNNXTvFPM23dnudJ1EkcaHIBDcAwccA5K4AaUQQVg8AxewTsYWS/Wm/VhfU5bU1Yysw9mZH3/AMvgpWQ=</latexit>

✏SM
1 ⇡ ✏SM

3 ⇡ 5 · 10�3



Becirevic et al, 2020

News on B-decay anomalies
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O(1) -factors possible in either direction
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- sensitivity on                 improvable by a factor of 2�Bs = 1, 2

<latexit sha1_base64="7Aetxd2o1aJ6hKaal6x8rTqyQNk=">AAAB7XicbVBNS8NAEJ34WetX1aOXxSJ4KokoehGKXjxWsB/QhrLZbtq1m03YnYgl9D948aCIV/+PN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dpaWV1bX1gsbxc2t7Z3d0t5+w8SpZrzOYhnrVkANl0LxOgqUvJVoTqNA8mYwvJn4zUeujYjVPY4S7ke0r0QoGEUrNZ66SK68bqnsVtwpyCLxclKGHLVu6avTi1kacYVMUmPanpugn1GNgkk+LnZSwxPKhrTP25YqGnHjZ9Nrx+TYKj0SxtqWQjJVf09kNDJmFAW2M6I4MPPeRPzPa6cYXvqZUEmKXLHZojCVBGMyeZ30hOYM5cgSyrSwtxI2oJoytAEVbQje/MuLpHFa8c4r7t1ZuXqdx1GAQziCE/DgAqpwCzWoA4MHeIZXeHNi58V5dz5mrUtOPnMAf+B8/gC88Y6T</latexit>

xt = 1Exclusion plot

Current (main) flavour bounds with weak MFV

- maximal phases for the EDMs and no cancellation among diff. op.s in
<latexit sha1_base64="sYd6qf8Ez0RkXkgiF0rxHx/ZGrM=">AAAB83icbVDLSgNBEOz1GeMr6tHLYBA8SNgNil6EoIIeI5gHZJcwO+lNhsw+mJkVwpLf8OJBEa/+jDf/xkmyB00saCiquunu8hPBlbbtb2tpeWV1bb2wUdzc2t7ZLe3tN1WcSoYNFotYtn2qUPAIG5prge1EIg19gS1/eDPxW08oFY+jRz1K0AtpP+IBZ1QbyXVvUWhKrq+c02q3VLYr9hRkkTg5KUOOerf05fZiloYYaSaoUh3HTrSXUak5EzguuqnChLIh7WPH0IiGqLxsevOYHBulR4JYmoo0maq/JzIaKjUKfdMZUj1Q895E/M/rpDq49DIeJanGiM0WBakgOiaTAEiPS2RajAyhTHJzK2EDKinTJqaiCcGZf3mRNKsV57xiP5yVa3d5HAU4hCM4AQcuoAb3UIcGMEjgGV7hzUqtF+vd+pi1Lln5zAH8gfX5AxuHkG8=</latexit>

�B = 1, 2



Higgs couplings, EWPT summary

p
O(1) -factors possible in either direction

g⇤

m⇤[TeV ]

“Off-shell” now

“On-shell” now

Drell-Yan

blue

red

- dotted lines = foreseen sensitivity at HL-LHC

Exclusion plot


