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1. Introduction

2. SM Effective Field Theory

3. How do precision measurements relate to BSM searches?

My own “prejudices”

In inverse order of arrival:
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B � anomalies

 Current anomalies as examples

Useful? How to use it?

4. Any “definite goal”?



�Gµ�G̃µ�2. Why              ?� � 10�10

 Problems of (questions for) the SM

1. Phenomena unaccounted for

3.                  only?Oi : d(Oi) � 4

4. Lack of calculability 

neutrino masses
Dark matter

Axions?

Are the protons forever?
neutrino masses

0. Which rationale for matter quantum numbers?

matter-antimatter asymmetry
inflation?

the hierarchy problem
the flavour problem

gravity?
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Observational Structural



Where could some light come from?

 Focus on 3b, assuming (which requires) new physics in the MultiTeV,

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?
2c Gravity
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The “gauge sector”

A difference in the two sectors of the SM?

the hierarchy

The “Higgs sector”

problem
the CC problem

problem
the flavour

In EFT they look
much the same

No particle mass 
calculable (15=17-2)

To me: the relatively best motivation for BSM in the MultiTeV 

(where the Fermi scale originates)
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3.                  only?Oi : d(Oi) � 4

To be used with a grain of salt (about 2500 op.s at d=6 only)

A technical tool

Standard Model EFT
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v2
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(d>4)
i
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Different subset of op.s for different subset of pseudo-ob.s
and different models!!



Falkowski, Straub 2019

Three examples for the “best LEP” coefficients

H ! ��
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OT

1. On shell measurements

Projection with 2 observables only

LEP
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OWB
(On the same scale as the plot on the left)

<latexit sha1_base64="v82Dsd0dgt+J7ECBj93GE3PRSE0=">AAAB/HicbVDLSsNAFJ3UV62vaJduBovgqiSi6EYounFTqGAf0IYwmdy0QycPZiZCCO2vuHGhiFs/xJ1/47TNQlsPXDiccy/33uMlnEllWd9GaW19Y3OrvF3Z2d3bPzAPjzoyTgWFNo15LHoekcBZBG3FFIdeIoCEHoeuN76b+d0nEJLF0aPKEnBCMoxYwChRWnLN6sAHrghuul18g21r2oSOa9asujUHXiV2QWqoQMs1vwZ+TNMQIkU5kbJvW4lyciIUoxwmlUEqISF0TIbQ1zQiIUgnnx8/wada8XEQC12RwnP190ROQimz0NOdIVEjuezNxP+8fqqCaydnUZIqiOhiUZByrGI8SwL7TABVPNOEUMH0rZiOiCBU6bwqOgR7+eVV0jmv25d16+Gi1rgt4iijY3SCzpCNrlAD3aMWaiOKMvSMXtGbMTVejHfjY9FaMoqZKvoD4/MHdzCTWg==</latexit>

�MW = 10 MeV
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�µ�� = 2%
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W ! 4 · 10�5

Three examples for the “best LEP” coefficients

2. Off shell measurements

Panico et al, 2021
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pp ! l⌫, ll

LEP
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W,Y



Franceschini et al, 2018

Three examples for the “best LEP” coefficients

2. Off shell measurements

3/ab projection
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OW

LEP

<latexit sha1_base64="WvEHbFIyevkhGbTqsoefoMYJOJk=">AAAB/HicdVDLSsNAFJ3UV62vaJduBotQN2VStLa7ggtdVrBpoQ1lMp00QycPZiZKCPVX3LhQxK0f4s6/cdJWUNEDFw7n3Mu997gxZ1Ih9GEUVlbX1jeKm6Wt7Z3dPXP/wJZRIgjtkohHou9iSTkLaVcxxWk/FhQHLqc9d3qR+71bKiSLwhuVxtQJ8CRkHiNYaWlkluN4KNjEV1iI6A7adtU/GZkVVEMajQbMidVEliatVrNeb0FrbiFUAUt0Rub7cByRJKChIhxLObBQrJwMC8UIp7PSMJE0xmSKJ3SgaYgDKp1sfvwMHmtlDL1I6AoVnKvfJzIcSJkGru4MsPLlby8X//IGifKaTsbCOFE0JItFXsKhimCeBBwzQYniqSaYCKZvhcTHAhOl8yrpEL4+hf8Tu16zzmro+rTSvlzGUQSH4AhUgQXOQRtcgQ7oAgJS8ACewLNxbzwaL8brorVgLGfK4AeMt0+NSpS5</latexit>

pp ! V V (h)



<latexit sha1_base64="3sdjfbJm52voVbrVJ9RPihvb4SU=">AAACGnicbZDLSgMxFIYzXmu9VV26CRbBjcOMVOpGKLpxI1TsDTpDyaSZNjRzITkjlGGew42v4saFIu7EjW9j2s5CWw8kfPz/OSTn92LBFVjWt7G0vLK6tl7YKG5ube/slvb2WypKJGVNGolIdjyimOAhawIHwTqxZCTwBGt7o+uJ335gUvEobMA4Zm5ABiH3OSWgpV7JdnxJaOr0mQCCb3vtLJ1c+BJbZhU7QwJpI8OnllmZ8n0x65XKlmlNCy+CnUMZ5VXvlT6dfkSTgIVABVGqa1sxuCmRwKlgWdFJFIsJHZEB62oMScCUm05Xy/CxVvrYj6Q+IeCp+nsiJYFS48DTnQGBoZr3JuJ/XjcB/8JNeRgnwEI6e8hPBIYIT3LCfS4ZBTHWQKjk+q+YDonOCnSaRR2CPb/yIrTOTPvctO4q5dpVHkcBHaIjdIJsVEU1dIPqqIkoekTP6BW9GU/Gi/FufMxal4x85gD9KePrBwLcnvE=</latexit>

�MW

MW
= 0.7T̂ � 0.4Ŝ

<latexit sha1_base64="KW84hy37alLYfA+ndMynx5PZTKo=">AAAB6nicdVDLSgMxFM34rPVVdekmWARXQ2b6dFd040aoaB/QDiWTZtrQTGZIMkIZ+gluXCji1i9y59+YaSuo6IELh3Pu5d57/JgzpRH6sFZW19Y3NnNb+e2d3b39wsFhW0WJJLRFIh7Jro8V5UzQlmaa024sKQ59Tjv+5DLzO/dUKhaJOz2NqRfikWABI1gb6fZ60BkUisg+r1fdiguRjVDNLVUz4tbKbgk6RslQBEs0B4X3/jAiSUiFJhwr1XNQrL0US80Ip7N8P1E0xmSCR7RnqMAhVV46P3UGT40yhEEkTQkN5+r3iRSHSk1D33SGWI/Vby8T//J6iQ7qXspEnGgqyGJRkHCoI5j9DYdMUqL51BBMJDO3QjLGEhNt0smbEL4+hf+Ttms7FRvdlIuNi2UcOXAMTsAZcEANNMAVaIIWIGAEHsATeLa49Wi9WK+L1hVrOXMEfsB6+wRoAY3j</latexit>

MW

<latexit sha1_base64="OhTjCP+bFrGFyN0yS1Ta+ZDeUeQ=">AAACLHicbVBNS8NAEN34bf2qevSyWAQ9WJKi6EUQvXhUsCo0tUy2E7u42YTdiVBCfpAX/4ogHhTx6u9wW3vw68HA470ZZuZFmZKWfP/VGxufmJyanpmtzM0vLC5Vl1cubJobgU2RqtRcRWBRSY1NkqTwKjMISaTwMro9HviXd2isTPU59TNsJ3CjZSwFkJM61ePNMDYgirCLioCHVurrRqfAOC5D6iFBWfyjHWwH9R0e9oCK83KrU635dX8I/pcEI1JjI5x2qk9hNxV5gpqEAmtbgZ9RuwBDUigsK2FuMQNxCzfYclRDgrZdDJ8t+YZTujxOjStNfKh+nyggsbafRK4zAerZ395A/M9r5RTvtwups5xQi69Fca44pXyQHO9Kg4JU3xEQRrpbueiBC49cvhUXQvD75b/kolEPduv+2U7t8GgUxwxbY+tskwVsjx2yE3bKmkywe/bIXtir9+A9e2/e+1frmDeaWWU/4H18AqstqG4=</latexit>

(
� sin2eff ✓

sin2eff ✓
= �1.4T̂ )

<latexit sha1_base64="4jJsQcNkh6ctzVU4/MvJ8f7Ng2A=">AAACLXicbVDLSsNAFJ34rPUVdelmsAhuLIkPdCMUdeFSwarQ1DKZ3tihk0mYuRFLzA+58VdEcFERt/6G09qFrwMXzpxzL3PvCVMpDHpe3xkbn5icmi7NlGfn5hcW3aXlC5NkmkOdJzLRVyEzIIWCOgqUcJVqYHEo4TLsHg38y1vQRiTqHHspNGN2o0QkOEMrtdzjINKM50EbJDIaGKGut1o5RFERYAeQFfk/2r193aXFAfW963xzu2i5Fa/qDUH/En9EKmSE05b7HLQTnsWgkEtmTMP3UmzmTKPgEopykBlIGe+yG2hYqlgMppkPry3oulXaNEq0LYV0qH6fyFlsTC8ObWfMsGN+ewPxP6+RYbTfzIVKMwTFvz6KMkkxoYPoaFto4Ch7ljCuhd2V8g6z8aENuGxD8H+f/JdcbFX93ap3tlOpHY7iKJFVskY2iE/2SI2ckFNSJ5w8kCfSJ6/Oo/PivDnvX61jzmhmhfyA8/EJ7SWpuQ==</latexit>

� sin2eff ✓

sin2eff ✓
|exp = 10�3

<latexit sha1_base64="VWjb4JljAsmd1od0Z0xJvguaJ+Y="></latexit>

�MW

MW
|exp =

20 MeV

80 GeV
= 2.5 · 10�4

Bagnaschi et al, 2022

(2 more op.s in universal theories)

Example 1
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VectorLike Heavy top partners T
t

<latexit sha1_base64="jErAZwjXaTnJaUpx+XwBgUFonbw=">AAAB+nicbVBNS8NAEN34WetXqkcvi0XwVBJR9Fj00oOHKvYD2hA22227dLOJuxMlxP4ULx4U8eov8ea/cdvmoK0PBh7vzTAzL4gF1+A439bS8srq2npho7i5tb2za5f2mjpKFGUNGolItQOimeCSNYCDYO1YMRIGgrWC0dXEbz0wpXkk7yCNmReSgeR9TgkYybdLqQ+41g2Iyu7H/jX4t75ddirOFHiRuDkpoxx13/7q9iKahEwCFUTrjuvE4GVEAaeCjYvdRLOY0BEZsI6hkoRMe9n09DE+MkoP9yNlSgKeqr8nMhJqnYaB6QwJDPW8NxH/8zoJ9C+8jMs4ASbpbFE/ERgiPMkB97hiFERqCKGKm1sxHRJFKJi0iiYEd/7lRdI8qbhnFefmtFy9zOMooAN0iI6Ri85RFdVQHTUQRY/oGb2iN+vJerHerY9Z65KVz+yjP7A+fwAD3pPX</latexit>

ytHq̄LtR

<latexit sha1_base64="DU2hn8xcIFI3dbEIBfWbc9WFBeM="></latexit>

T̂ (top) =
3m2

t

32⇡2v2
= 9.5 · 10�3

<latexit sha1_base64="jxv6pvKFSb2KAthx53LYkzvZtgo=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4Kokoeix68dhCv6ANZbOdtGs3m7C7EUroL/DiQRGv/iRv/hu3bQ7a+mDg8d4MM/OCRHBtXPfbWVvf2NzaLuwUd/f2Dw5LR8ctHaeKYZPFIladgGoUXGLTcCOwkyikUSCwHYzvZ377CZXmsWyYSYJ+RIeSh5xRY6V6o18quxV3DrJKvJyUIUetX/rqDWKWRigNE1Trrucmxs+oMpwJnBZ7qcaEsjEdYtdSSSPUfjY/dErOrTIgYaxsSUPm6u+JjEZaT6LAdkbUjPSyNxP/87qpCW/9jMskNSjZYlGYCmJiMvuaDLhCZsTEEsoUt7cSNqKKMmOzKdoQvOWXV0nrsuJdV9z6Vbl6l8dRgFM4gwvw4Aaq8AA1aAIDhGd4hTfn0Xlx3p2PReuak8+cwB84nz+w+4zc</latexit>

T

If CDF II <latexit sha1_base64="a74ZNjtxWKH8vfeJUJ/e/+z7Bsg=">AAACA3icbVDLSsNAFJ3UV62vqDvdDBbBVUlE0WXRjZtCBfuAJoTJ5KYdOnkwMxFKqLjxV9y4UMStP+HOv3HaZqGtBy4czrmXe+/xU86ksqxvo7S0vLK6Vl6vbGxube+Yu3ttmWSCQosmPBFdn0jgLIaWYopDNxVAIp9Dxx9eT/zOPQjJkvhOjVJwI9KPWcgoUVryzAMnAK4Ibngdh4OUkkUY29ZDA9qeWbVq1hR4kdgFqaICTc/8coKEZhHEinIiZc+2UuXmRChGOYwrTiYhJXRI+tDTNCYRSDef/jDGx1oJcJgIXbHCU/X3RE4iKUeRrzsjogZy3puI/3m9TIWXbs7iNFMQ09miMONYJXgSCA6YAKr4SBNCBdO3YjogglClY6voEOz5lxdJ+7Rmn9es27Nq/aqIo4wO0RE6QTa6QHV0g5qohSh6RM/oFb0ZT8aL8W58zFpLRjGzj/7A+PwBdA6Wvw==</latexit>

�MW . 10 MeVIf 

B,Bellazzini et al, 2007

Ubiquitous in
Composite Higgs

<latexit sha1_base64="IMofy53kJESWQWT56LqQrpcGVzw="></latexit>

YtHQ̄LtR, Q =

✓
T

B

◆ <latexit sha1_base64="3wAMJxnIhHeWsBasJCLpd//Mbs4="></latexit>

T̂ (T ) ⇡ 3Y 2
t

8⇡2

m2
t

M2
T

lg
M2

T

m2
t

<latexit sha1_base64="kFwS+Rogmx4lokzxNivhxvEB12I="></latexit>

T̂ (T ) ⇡ 3Y 2
T

16⇡2

m2
t

M2
T

lg
M2

T

m2
t

<latexit sha1_base64="sGctpkWeZhBF73tX2Ex5lKjV7mM=">AAAB+nicbVC7TsNAEFyHVwgvB0qaExESVWQjEJQRNCkoAsoLJZZ1vpyTU85nc3cGRSafQkMBQrR8CR1/w+VRQGCklUYzu9rdCRLOlHacLyu3tLyyupZfL2xsbm3v2MXdpopTSWiDxDyW7QArypmgDc00p+1EUhwFnLaC4eXEb91TqVgs6nqUUC/CfcFCRrA2km8Xb/06qnYDLLO7sX9V9298u+SUnSnQX+LOSQnmqPn2Z7cXkzSiQhOOleq4TqK9DEvNCKfjQjdVNMFkiPu0Y6jAEVVeNj19jA6N0kNhLE0Jjabqz4kMR0qNosB0RlgP1KI3Ef/zOqkOz72MiSTVVJDZojDlSMdokgPqMUmJ5iNDMJHM3IrIAEtMtEmrYEJwF1/+S5rHZfe07FyflCoX8zjysA8HcAQunEEFqlCDBhB4gCd4gVfr0Xq23qz3WWvOms/swS9YH99uT5N3</latexit>

YTHq̄LTR

Doublet

Singlet
<latexit sha1_base64="Ld30pE8Wrgf7093d6219xK535wI=">AAACEXicbVDLSsNAFJ3UV62vqEs3g0Wom5AUxS6LbtwIFfqSJoTJZNIOnTyYmRRLqJ/gxl9x40IRt+7c+TdO2yy09cC9HM65l5l7vIRRIU3zWyusrK6tbxQ3S1vbO7t7+v5BW8Qpx6SFYxbzrocEYTQiLUklI92EExR6jHS84dXU74wIFzSOmnKcECdE/YgGFCOpJFev2AFHOLtxm5PsTjUbJQmP72HFMmq2T0ewalRPH5qk7epl0zBngMvEykkZ5Gi4+pftxzgNSSQxQ0L0LDORToa4pJiRSclOBUkQHqI+6SkaoZAIJ5tdNIEnSvFhEHNVkYQz9fdGhkIhxqGnJkMkB2LRm4r/eb1UBjUno1GSShLh+UNByqCM4TQe6FNOsGRjRRDmVP0V4gFSEUkVYkmFYC2evEzaVcM6N8zbs3L9Mo+jCI7AMagAC1yAOrgGDdACGDyCZ/AK3rQn7UV71z7mowUt3zkEf6B9/gBjDJwP</latexit>

MT

YT
⇡ (1.8÷ 2.2) TeV

<latexit sha1_base64="vNRkSCgdXA9e+IsDoA7AjogCG5A=">AAACEnicbVA7T8MwGHTKq5RXgJHFokJqlygpVHSsYGFBKlJfqIkix3Vaq85DtlOpispfYOGvsDCAECsTG/8Gt80ALSfZOt3dJ/s7L2ZUSNP81nJr6xubW/ntws7u3v6BfnjUFlHCMWnhiEW86yFBGA1JS1LJSDfmBAUeIx1vdD3zO2PCBY3CppzExAnQIKQ+xUgqydXLts8RTm/d5jS9V5c9kCocQFiqGDW7T8fw3KiWH5qk7epF0zDngKvEykgRZGi4+pfdj3ASkFBihoToWWYsnRRxSTEj04KdCBIjPEID0lM0RAERTjpfaQrPlNKHfsTVCSWcq78nUhQIMQk8lQyQHIplbyb+5/US6declIZxIkmIFw/5CYMygrN+YJ9ygiWbKIIwp+qvEA+R6kiqFguqBGt55VXSrhhW1TDvLor1q6yOPDgBp6AELHAJ6uAGNEALYPAInsEreNOetBftXftYRHNaNnMM/kD7/AHFlJw6</latexit>

MT

YT
& (2.8÷ 3.5) TeV

<latexit sha1_base64="ecVS8qn463nsPEsMORB4wxSq8OY=">AAAB/HicbVDLSsNAFJ3UV62vaJduBovgQkoiii6LblxWtA9oQphMJu3QyYOZGyGE+ituXCji1g9x5984bbPQ1gMXDufcy733+KngCizr26isrK6tb1Q3a1vbO7t75v5BVyWZpKxDE5HIvk8UEzxmHeAgWD+VjES+YD1/fDP1e49MKp7ED5CnzI3IMOYhpwS05Jl1Z0SguJ+cYidgAggeer5nNqymNQNeJnZJGqhE2zO/nCChWcRioIIoNbCtFNyCSOBUsEnNyRRLCR2TIRtoGpOIKbeYHT/Bx1oJcJhIXTHgmfp7oiCRUnnk686IwEgtelPxP2+QQXjlFjxOM2AxnS8KM4EhwdMkcMAloyByTQiVXN+K6YhIQkHnVdMh2IsvL5PuWdO+aFp3543WdRlHFR2iI3SCbHSJWugWtVEHUZSjZ/SK3own48V4Nz7mrRWjnKmjPzA+fwDrepRL</latexit>

Ŝ, �gb(          smaller)

Composite Higgs

<latexit sha1_base64="bw5ofXtiDktefZqsjQi9n57gjd0=">AAACD3icbVDLSsNAFJ3UV62vqks3g0Wpm5BUiy6LbtwIFfqSpoTJZNIOnTyYmRRLiF/gxl9x40IRt27d+TdO2yy09cCFwzn3cu89TsSokIbxreWWlldW1/LrhY3Nre2d4u5eS4Qxx6SJQxbyjoMEYTQgTUklI52IE+Q7jLSd4dXEb48IFzQMGnIckZ6P+gH1KEZSSXbx2PI4wsmN3UiTO1umFooiHt7DckWvWi4dwdOThwZp2cWSoRtTwEViZqQEMtTt4pflhjj2SSAxQ0J0TSOSvQRxSTEjacGKBYkQHqI+6SoaIJ+IXjL9J4VHSnGhF3JVgYRT9fdEgnwhxr6jOn0kB2Lem4j/ed1Yehe9hAZRLEmAZ4u8mEEZwkk40KWcYMnGiiDMqboV4gFSAUkVYUGFYM6/vEhaFd2s6sbtWal2mcWRBwfgEJSBCc5BDVyDOmgCDB7BM3gFb9qT9qK9ax+z1pyWzeyDP9A+fwCfTJu6</latexit>

MT

Yt
⇡ (2.5÷ 3) TeV

<latexit sha1_base64="X+Ku0MonIKUMsoNzKUwXmvz7vcs=">AAACDXicbVC7SgNBFJ2Nrxhfq5Y2g1GITdiVBC2DNjZChLwkG5bZyWwyZPbBzN1AWOIH2PgrNhaK2Nrb+TdOHoUmHhg4nHMud+7xYsEVWNa3kVlZXVvfyG7mtrZ3dvfM/YOGihJJWZ1GIpItjygmeMjqwEGwViwZCTzBmt7geuI3h0wqHoU1GMWsE5BeyH1OCWjJNU8cXxKa3rq1cXrvwtjpgQ4HuFByunyIy2cPNdZwzbxVtKbAy8Sekzyao+qaX043oknAQqCCKNW2rRg6KZHAqWDjnJMoFhM6ID3W1jQkAVOddHrNGJ9qpYv9SOoXAp6qvydSEig1CjydDAj01aI3Ef/z2gn4l52Uh3ECLKSzRX4iMER4Ug3ucskoiJEmhEqu/4ppn+h6QBeY0yXYiycvk8Z50S4XrbtSvnI1ryOLjtAxKiAbXaAKukFVVEcUPaJn9IrejCfjxXg3PmbRjDGfOUR/YHz+AKc+m0M=</latexit>

MT

Yt
& (4÷ 5) TeV
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Single productionPair production

LHC searches of heavy T
<latexit sha1_base64="Pd7NEWjtRfWbKmsvvo8+cmfutKo=">AAAB+3icbVBNSwMxEM3Wr1q/1nr0EiyCBym7ouix4MEeK/QL2qVk07QNzSZLMquWpX/FiwdFvPpHvPlvTNs9aOuDgcd7M8zMC2PBDXjet5NbW9/Y3MpvF3Z29/YP3MNi06hEU9agSijdDolhgkvWAA6CtWPNSBQK1grHtzO/9cC04UrWYRKzICJDyQecErBSzy3Wu5oPR0C0Vo+4CuetsOeWvLI3B14lfkZKKEOt5351+4omEZNABTGm43sxBCnRwKlg00I3MSwmdEyGrGOpJBEzQTq/fYpPrdLHA6VtScBz9fdESiJjJlFoOyMCI7PszcT/vE4Cg5sg5TJOgEm6WDRIBAaFZ0HgPteMgphYQqjm9lZMR0QTCjaugg3BX355lTQvyv5V2bu/LFXusjjy6BidoDPko2tUQVVUQw1E0RN6Rq/ozZk6L86787FozTnZzBH6A+fzB43ulCI=</latexit>

T ! Ht,Wb
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<latexit sha1_base64="P2rgCdUKMlHySaPfkOOoxrZALOg=">AAACFnicbVDLSgNBEJyNrxhfqx69DAYhHhJ2JdFchKAecoxgEiEbl9nJJBky+2CmVwhrvsKLv+LFgyJexZt/4+Rx0MSChqKqm+4uLxJcgWV9G6ml5ZXVtfR6ZmNza3vH3N1rqDCWlNVpKEJ56xHFBA9YHTgIdhtJRnxPsKY3uBz7zXsmFQ+DGxhGrO2TXsC7nBLQkmvmnSsmgGDiOn784CbVRm2Ez/FpuVjKFa1j7NBOCNi27pK8bY9cM2sVrAnwIrFnJItmqLnml9MJaeyzAKggSrVsK4J2QiRwKtgo48SKRYQOSI+1NA2Iz1Q7mbw1wkda6eBuKHUFgCfq74mE+EoNfU93+gT6at4bi/95rRi65XbCgygGFtDpom4sMIR4nBHucMkoiKEmhEqub8W0TyShoJPM6BDs+ZcXSeOkYJcK1nUxW7mYxZFGB+gQ5ZCNzlAFVVEN1RFFj+gZvaI348l4Md6Nj2lrypjN7KM/MD5/ABxKnCs=</latexit>

�aµ|HV P = 6845(40) · 10�11

<latexit sha1_base64="RfHk5hkqBNu+2qphtkzEhr5krrY=">AAACFXicbVDLSgNBEJz1GeMr6tHLYBAUNOwExXgQgnrIIYcIJhGycZmdTJIhsw9meoWw5ie8+CtePCjiVfDm3zh5HDRa0FBUddPd5UVSaLDtL2tmdm5+YTG1lF5eWV1bz2xs1nQYK8arLJShuvGo5lIEvAoCJL+JFKe+J3nd610M/fodV1qEwTX0I970aScQbcEoGMnNHDiXXALF1HX8+N5NSmWvPMBn+DS/Rwr72GGtEDCxb5NDQgZuJmvn7BHwX0ImJIsmqLiZT6cVstjnATBJtW4QO4JmQhUIJvkg7cSaR5T1aIc3DA2oz3UzGX01wLtGaeF2qEwFgEfqz4mE+lr3fc90+hS6etobiv95jRjahWYigigGHrDxonYsMYR4GBFuCcUZyL4hlClhbsWsSxVlYIJMmxDI9Mt/SS2fI8c5++ooWzyfxJFC22gH7SGCTlARlVAFVRFDD+gJvaBX69F6tt6s93HrjDWZ2UK/YH18A9DonA4=</latexit>

�aµ|HLbL = 92(18) · 10�11

<latexit sha1_base64="Mpk/y/SjU8agFJK6ZTkfI2tLHfI="></latexit>

�aµ|Weak = 153(1) · 10�11

<latexit sha1_base64="J5l+D21aQe1CD0l7mZRzR3zIQS4=">AAACGnicbVDLSgMxFM3UV62vUZdugkXQhSUpvjaC6MZlBatCW4dMmrahmQfJHbGM8x1u/BU3LhRxJ278G9NaQVsPXDg5515y7/FjJQ0Q8unkJianpmfys4W5+YXFJXd55cJEieaiyiMV6SufGaFkKKogQYmrWAsW+Epc+t2Tvn95I7SRUXgOvVg0AtYOZUtyBlbyXMq8epDceam4jbPtnwd0MnyIy7tkc49s4TpvRoApuU63Kc08t0hKZAA8TuiQFNEQFc99rzcjngQiBK6YMTVKYmikTIPkSmSFemJEzHiXtUXN0pAFwjTSwWkZ3rBKE7cibSsEPFB/T6QsMKYX+LYzYNAxo15f/M+rJdA6aKQyjBMQIf/+qJUoDBHu54SbUgsOqmcJ41raXTHvMM042DQLNgQ6evI4uSiX6G6JnO0Uj46HceTRGlpHm4iifXSETlEFVRFH9+gRPaMX58F5cl6dt+/WnDOcWUV/4Hx8AQefnug=</latexit>

aµ|exp � aµ|th = 250(60) · 10�11

<latexit sha1_base64="joKShVeeynvcoF1D7DKVU4wQZCU=">AAAB8HicdVDLSgMxFM34rPVVdekmWIS6cJhOn+6KblxWsA9ph5JJM21okhmSjFCGfoUbF4q49XPc+Tdm2goqeuDC4Zx7ufceP2JUacf5sFZW19Y3NjNb2e2d3b393MFhW4WxxKSFQxbKro8UYVSQlqaakW4kCeI+Ix1/cpX6nXsiFQ3FrZ5GxONoJGhAMdJGuiuMzt2zQZ/Hg1zesS/qVbfiQsd2nJpbqqbErZXdEiwaJUUeLNEc5N77wxDHnAiNGVKqV3Qi7SVIaooZmWX7sSIRwhM0Ij1DBeJEecn84Bk8NcoQBqE0JTScq98nEsSVmnLfdHKkx+q3l4p/eb1YB3UvoSKKNRF4sSiIGdQhTL+HQyoJ1mxqCMKSmlshHiOJsDYZZU0IX5/C/0nbtYsV27kp5xuXyzgy4BicgAIoghpogGvQBC2AAQcP4Ak8W9J6tF6s10XrirWcOQI/YL19At4Gj9A=</latexit>

(g � 2)µ

Example 2
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SUSY as an “EASY” and MOTIVATED interpretation

1. Relevant (low energy) parameters:

2. Size of the effect:

<latexit sha1_base64="3+mlB7OUK9scsWidru1jHlcRZsI="></latexit>

�aµ|SUSY ⇡ g21
16⇡2

m2
µ
M1µ tan�

m2
µ̃L

m2
µ̃R

⇡ 2.5 · 10�9(
tan�

10
)(

µ

1 TeV
)(

M1

100 GeV
)(
200 GeV

mµ̃L

)2(
200 GeV

mµ̃R

)2

<latexit sha1_base64="un3uJ4CfnaTU2y+E6wAqp9qbF80=">AAACCXicbZC7SgNBFIZnvcb1tmppMxgEq7AbFG2EgIUWFlHMBZK4zE4myZCZ2WXmrBCWtDa+io2FIra+gZ1v4+RSaOIPBz7+cw4z548SwQ34/rezsLi0vLKaW3PXNza3tr2d3aqJU01ZhcYi1vWIGCa4YhXgIFg90YzISLBa1L8Y9WsPTBseqzsYJKwlSVfxDqcErBV6WIbZ9e3wvojPLTZliscFRDUjBsR1Qy/vF/yx8DwEU8ijqcqh99VsxzSVTAEVxJhG4CfQyogGTgUbus3UsITQPumyhkVFJDOtbHzJEB9ap407sbalAI/d3xsZkcYMZGQnJYGeme2NzP96jRQ6Z62MqyQFpujkoU4qMMR4FAtuc80oiIEFQjW3f8W0RzShYMMbhRDMnjwP1WIhOCn4N8f50uU0jhzaRwfoCAXoFJXQFSqjCqLoET2jV/TmPDkvzrvzMRldcKY7e+iPnM8f8OCYlg==</latexit>

m2
LR = mµµ tan�

<latexit sha1_base64="hJeSbQPGFOxDQokRCiL9N8vAEho="></latexit>

M1b̃b̃, mµ̃L µ̃
+
L µ̃L, mµ̃R µ̃

+
Rµ̃R, µH1H2, tan� =

< H2 >

< H1 >
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No coloured partners below
<latexit sha1_base64="1osH1ot/XssqEz9EPUXs+5Z8zFY="></latexit>

1÷ 2 TeV

<latexit sha1_base64="tMkpiRVYDN2VzEdONs9/98h4V7E=">AAACHHicbVDJSgNBFOxxjeMW9eilMQgeJMy4oEfBg16ECFmETAg9PW9iY89i9xslDMl/ePFXvHhQxIsHwb+xsyBuBQ1F1Stev/JTKTQ6zoc1MTk1PTNbmLPnFxaXlosrq3WdZIpDjScyURc+0yBFDDUUKOEiVcAiX0LDvzoe+I0bUFokcRW7KbQi1olFKDhDI7WLu2ftXeqhkAHknd4X2fauMxbYxvQ6aNIRZf0QbvtVqNt2u1hyys4Q9C9xx6RExqi0i29ekPAsghi5ZFo3XSfFVs4UCi6hZ3uZhpTxK9aBpqExi0C38uFxPbpplICGiTIvRjpUvydyFmndjXwzGTG81L+9gfif18wwPGzlIk4zhJiPFoWZpJjQQVM0EAo4yq4hjCth/kr5JVOMo+lzUIL7++S/pL5TdvfLzvle6ehkXEeBrJMNskVcckCOyCmpkBrh5I48kCfybN1bj9aL9ToanbDGmTXyA9b7J+HDoTs=</latexit>

M3g̃g̃, M3 & a few TeV

<latexit sha1_base64="zeKk7id6clXLZaT8h6bNApgM42M=">AAACCnicbVDLSgMxFM3UVx1fVZduokWoiGVmUHQjFFzYZQX7wHY6ZNLUhiYzQ5IRyrRrN/6KGxeKuPUL3Pk3pu0stPXAhZNz7iX3Hj9iVCrL+jYyC4tLyyvZVXNtfWNzK7e9U5NhLDCp4pCFouEjSRgNSFVRxUgjEgRxn5G6378a+/UHIiQNg1s1iIjL0X1AuxQjpSUvt29y767twMsTp8C9pOw5I/06hsMWj4dt58g0vVzeKloTwHlipyQPUlS83FerE+KYk0BhhqRs2lak3AQJRTEjI7MVSxIh3Ef3pKlpgDiRbjI5ZQQPtdKB3VDoChScqL8nEsSlHHBfd3KkenLWG4v/ec1YdS/chAZRrEiApx91YwZVCMe5wA4VBCs20ARhQfWuEPeQQFjp9MYh2LMnz5OaU7TPitbNab50ncaRBXvgABSADc5BCZRBBVQBBo/gGbyCN+PJeDHejY9pa8ZIZ3bBHxifP+galz0=</latexit>

m2
Z
= �2(m2

H2
+ |µ|2)

3. Main constraints on parameter space 

Cancellations needed

13/28

No LFV observed so far
<latexit sha1_base64="BH1RHPLg/JAOpp+jbeyRfaIJJKQ=">AAACInicbZDLSgMxFIYz9VbrrerSTbAIrsqMKOpCKLjQhYsK9gJtGTLpaRuazAzJGaEMfRY3voobF4q6EnwY0wuorT8Efr5zDifnD2IpDLrup5NZWFxaXsmu5tbWNza38ts7VRMlmkOFRzLS9YAZkCKECgqUUI81MBVIqAX9y1G9dg/aiCi8w0EMLcW6oegIztAiP3+u/LSJQrYhhaF/M6QXuR/SVMk8QzaBfr7gFt2x6LzxpqZApir7+fdmO+KJghC5ZMY0PDfGVso0Ci5hmGsmBmLG+6wLDWtDpsC00vGJQ3pgSZt2Im1fiHRMf0+kTBkzUIHtVAx7ZrY2gv/VGgl2zlqpCOMEIeSTRZ1EUozoKC/aFho4yoE1jGth/0p5j2nG0aaasyF4syfPm+pR0TspurfHhdLVNI4s2SP75JB45JSUyDUpkwrh5IE8kRfy6jw6z86b8zFpzTjTmV3yR87XNx0mpKQ=</latexit>mẽL = mµ̃L = m⌧̃L (and similarly for         )<latexit sha1_base64="gj9J5Bc8Fqw0Lc+yek96JUqEVCQ=">AAAB+nicbVDLSsNAFJ3UV62vVJduBovgqiSi6LLgQpdV7APaECaTSTt0ZhJmJkqJ+RQ3LhRx65e482+ctFlo64ELh3Pu5d57goRRpR3n26qsrK6tb1Q3a1vbO7t7dn2/q+JUYtLBMYtlP0CKMCpIR1PNSD+RBPGAkV4wuSr83gORisbiXk8T4nE0EjSiGGkj+Xad+9lQUxaSjOX+XQ5rvt1wms4McJm4JWmAEm3f/hqGMU45ERozpNTAdRLtZUhqihnJa8NUkQThCRqRgaECcaK8bHZ6Do+NEsIolqaEhjP190SGuFJTHphOjvRYLXqF+J83SHV06WVUJKkmAs8XRSmDOoZFDjCkkmDNpoYgLKm5FeIxkghrk1YRgrv48jLpnjbd86Zze9ZoXZdxVMEhOAInwAUXoAVuQBt0AAaP4Bm8gjfryXqx3q2PeWvFKmcOwB9Ynz/2x5PP</latexit>ml̃R

Due to 
<latexit sha1_base64="qDGkLMPT6NpffH1WYabePfoqeiI="></latexit>

m2
LR(⌧) = m⌧µ tan� ⇡ (150 GeV )2

tan�

10

µ

TeV

<latexit sha1_base64="6BpTkcvmEq/Tym6ntEAzqzjhL88=">AAACBnicbVBNS8NAEN3Urxq/oh5FWCyCp5KIoheh4EGPVewHNKFsNtt26SYbdidKCT158a948aCIV3+DN/+NSZuDtj4YeLw3w8w8PxZcg21/G6WFxaXllfKquba+sbllbe80tUwUZQ0qhVRtn2gmeMQawEGwdqwYCX3BWv7wMvdb90xpLqM7GMXMC0k/4j1OCWRS19o33VveHwBRSj5gF7gIWOoCScb4wjS7VsWu2hPgeeIUpIIK1LvWlxtImoQsAiqI1h3HjsFLiQJOBRubbqJZTOiQ9FknoxEJmfbSyRtjfJgpAe5JlVUEeKL+nkhJqPUo9LPOkMBAz3q5+J/XSaB37qU8ihNgEZ0u6iUCg8R5JjjgilEQo4wQqnh2K6YDogiFLLk8BGf25XnSPK46p1X75qRSuyriKKM9dICOkIPOUA1dozpqIIoe0TN6RW/Gk/FivBsf09aSUczsoj8wPn8AudmYAg==</latexit>) ⌧̃ = lightest s-lepton (or tachyonic)
(LFU violation)

The straightest(?) way to go

CPV highly constrained
<latexit sha1_base64="rUUfjV+lBw2LYzmwPK4Il7DdD0U=">AAACDnicbVBNS8NAEN34WetX1KOXxSJ4sSRS0WPRi0cFq4Wmhs1m2i5ussvuRiyh/gEv/hUvHhTx6tmb/8aNzUGrDwYe780wMy+SnGnjeZ/O1PTM7Nx8ZaG6uLS8suqurV9okSkKLSq4UO2IaOAshZZhhkNbKiBJxOEyuj4u/MsbUJqJ9NwMJXQT0k9Zj1FirBS623EIAZFSiVvse1f57l5jhAM5YCHgOwhoLAymSejWvLr3DfyX+CWpoRKnofsRxIJmCaSGcqJ1x/ek6eZEGUY5jKpBpkESek360LE0JQnobv79zghvWyXGPaFspXZ9of6cyEmi9TCJbGdCzEBPeoX4n9fJTO+wm7NUZgZSOl7Uyzg2AhfZ4JgpoIYPLSFUMXsrpgOiCDU2waoNwZ98+S+52Kv7+3XvrFFrHpVxVNAm2kI7yEcHqIlO0ClqIYru0SN6Ri/Og/PkvDpv49Ypp5zZQL/gvH8Bg9SbIw==</latexit>

de ⇡ 10�24�e e · cm
<latexit sha1_base64="ixH/BNhT9rSM6KWoAYpGDGCCPws=">AAACBXicbVC7TsMwFHV4lvIKMMJgUSGxUCWICgaGChbGguhDakLkuE5r1bEj2wFVURcWfoWFAYRY+Qc2/ga3zQAtR7rS0Tn36t57woRRpR3n25qbX1hcWi6sFFfX1jc27a3thhKpxKSOBROyFSJFGOWkrqlmpJVIguKQkWbYvxz5zXsiFRX8Vg8S4seoy2lEMdJGCuw974Z2expJKR6gl/RoQOA5dJ277KgyDOySU3bGgLPEzUkJ5KgF9pfXETiNCdeYIaXarpNoP0NSU8zIsOiliiQI91GXtA3lKCbKz8ZfDOGBUTowEtIU13Cs/p7IUKzUIA5NZ4x0T017I/E/r53q6MzPKE9STTieLIpSBrWAo0hgh0qCNRsYgrCk5laIe0girE1wRROCO/3yLGkcl91K2bk+KVUv8jgKYBfsg0PgglNQBVegBuoAg0fwDF7Bm/VkvVjv1sekdc7KZ3bAH1ifP608l2I=</latexit>

) �e < 10�5

<latexit sha1_base64="vAlG8FOY84qWzeyA7QcyboYLt/M="></latexit>

µ ! e�, µN ! eN, µ ! 3e, ⌧ ! µ�, etc

+ loop



4. Direct signals

LHC

<latexit sha1_base64="b6OKlReS/pYD3vmKHQKfu5N2Ytw=">AAACIHicbZBPS8MwGMbT+W/Wf1WPXoJD8CCjnco87DDwoAcHU9wcrKOkWbaFJW1JUmGUfhQvfhUvHhTRm34a264Ht/lA4JfnfV+S93EDRqUyzW+tsLS8srpWXNc3Nre2d4zdvbb0Q4FJC/vMFx0XScKoR1qKKkY6gSCIu4w8uOPLtP7wSISkvnevJgHpcTT06IBipBLLMap6w7Fq3IlsRVmfRCx2buKTmftdDGuw4VRgzeZhhqe67hgls2xmgotg5VACuZqO8WX3fRxy4inMkJRdywxUL0JCUcxIrNuhJAHCYzQk3QQ9xInsRdmCMTxKnD4c+CI5noKZ+3ciQlzKCXeTTo7USM7XUvO/WjdUg4teRL0gVMTD04cGIYPKh2lasE8FwYpNEkBY0OSvEI+QQFglmaYhWPMrL0K7UrbOy+btWal+lcdRBAfgEBwDC1RBHVyDJmgBDJ7AC3gD79qz9qp9aJ/T1oKWz+yDGWk/vzjgoRQ=</latexit>

M1 < ml̃L
,ml̃R

< M2 < µ < M3
<latexit sha1_base64="cxG1dUeppse2Fy5LO213qLFmouI=">AAAB+nicbVBNS8NAEN3Urxq/Uj16WSyCBymJKHoseNBjBfsBTSib7aRdupvE3U2lxP4ULx4U8eov8ea/MWlz0NYHA4/3ZpiZ58ecKW3b30ZpZXVtfaO8aW5t7+zuWZX9looSSaFJIx7Jjk8UcBZCUzPNoRNLIMLn0PZH17nfHoNULArv9SQGT5BByAJGic6knlUxuQsPCRtjOMWuSEyzZ1Xtmj0DXiZOQaqoQKNnfbn9iCYCQk05Uarr2LH2UiI1oxymppsoiAkdkQF0MxoSAcpLZ6dP8XGm9HEQyaxCjWfq74mUCKUmws86BdFDtejl4n9eN9HBlZeyME40hHS+KEg41hHOc8B9JoFqPskIoZJlt2I6JJJQnaWVh+AsvrxMWmc156Jm351X6zdFHGV0iI7QCXLQJaqjW9RATUTRI3pGr+jNeDJejHfjY95aMoqZA/QHxucP6qeSfQ==</latexit>

l ⌘ e, µ

<latexit sha1_base64="0dAo+CpHmU13jrFP88ViUYF8A0Y=">AAAB/HicbVBNS8NAEN34WeNXtEcvwSJ4Kokoeix40GMF+wFNDJvNtF262YTdjRBC/StePCji1R/izX/jps1BWx8MPN6bYWZemDIqleN8Gyura+sbm7Utc3tnd2/fOjjsyiQTBDokYYnoh1gCoxw6iioG/VQAjkMGvXByXfq9RxCSJvxe5Sn4MR5xOqQEKy0FVt30FGURFB4Z02ngPjimGVgNp+nMYC8TtyINVKEdWF9elJAsBq4Iw1IOXCdVfoGFooTB1PQyCSkmEzyCgaYcxyD9Ynb81D7RSmQPE6GLK3um/p4ocCxlHoe6M8ZqLBe9UvzPG2RqeOUXlKeZAk7mi4YZs1Vil0nYERVAFMs1wURQfatNxlhgonReZQju4svLpHvWdC+azt15o3VTxVFDR+gYnSIXXaIWukVt1EEE5egZvaI348l4Md6Nj3nrilHN1NEfGJ8/5o6TpA==</latexit>

�̃0
1

<latexit sha1_base64="LIQlGLPyXBYfnpovhwe0ib459ww=">AAAB9XicbVDLSgNBEOz1GddX1KOXwSB4Crui6DHgQQ8eIpgHJGuYne0kQ2YfzMwqYcl/ePGgiFf/xZt/42yyB00saCiquunu8hPBlXacb2tpeWV1bb20YW9ube/slvf2mypOJcMGi0Us2z5VKHiEDc21wHYikYa+wJY/usr91iNKxePoXo8T9EI6iHifM6qN9GB3NRcBZmLSu7XtXrniVJ0pyCJxC1KBAvVe+asbxCwNMdJMUKU6rpNoL6NScyZwYndThQllIzrAjqERDVF52fTqCTk2SkD6sTQVaTJVf09kNFRqHPqmM6R6qOa9XPzP66S6f+llPEpSjRGbLeqnguiY5BGQgEtkWowNoUxycythQyop0yaoPAR3/uVF0jytuudV5+6sUrsu4ijBIRzBCbhwATW4gTo0gIGEZ3iFN+vJerHerY9Z65JVzBzAH1ifPy8Xkao=</latexit>

l̃L
<latexit sha1_base64="hn3uMK0m2Q4mOUPwxsAO8vzUsnY=">AAAB+nicbVBNS8NAEN3Urxq/Uj16WSyCp5KIoseCBz14qGA/oAlhs9m2SzebsDtRSuxP8eJBEa/+Em/+G5M2B219MPB4b4aZeUEiuAbb/jYqK6tr6xvVTXNre2d3z6rtd3ScKsraNBax6gVEM8ElawMHwXqJYiQKBOsG46vC7z4wpXks72GSMC8iQ8kHnBLIJd+qmS5wEbLMBZJO/VvT9K263bBnwMvEKUkdlWj51pcbxjSNmAQqiNZ9x07Ay4gCTgWbmm6qWULomAxZP6eSREx72ez0KT7OlRAPYpWXBDxTf09kJNJ6EgV5Z0RgpBe9QvzP66cwuPQyLpMUmKTzRYNUYIhxkQMOuWIUxCQnhCqe34rpiChCIU+rCMFZfHmZdE4bznnDvjurN6/LOKroEB2hE+SgC9REN6iF2oiiR/SMXtGb8WS8GO/Gx7y1YpQzB+gPjM8fA3eTMw==</latexit>

⌧̃L

<latexit sha1_base64="uzXgr/TmKWsKMBQVMPrb0J6hfR4=">AAAB+nicbVBNS8NAEN3Urxq/Uj16WSyCp5KIoseCBz1WsR/QhLDZbNulm03YnSgl9qd48aCIV3+JN/+NSZuDtj4YeLw3w8y8IBFcg21/G5WV1bX1jeqmubW9s7tn1fY7Ok4VZW0ai1j1AqKZ4JK1gYNgvUQxEgWCdYPxVeF3H5jSPJb3MEmYF5Gh5ANOCeSSb9VMF7gIWeYCSaf+nWn6Vt1u2DPgZeKUpI5KtHzryw1jmkZMAhVE675jJ+BlRAGngk1NN9UsIXRMhqyfU0kipr1sdvoUH+dKiAexyksCnqm/JzISaT2JgrwzIjDSi14h/uf1UxhcehmXSQpM0vmiQSowxLjIAYdcMQpikhNCFc9vxXREFKGQp1WE4Cy+vEw6pw3nvGHfntWb12UcVXSIjtAJctAFaqIb1EJtRNEjekav6M14Ml6Md+Nj3loxypkD9AfG5w8Mm5M5</latexit>

⌧̃R

<latexit sha1_base64="0b7HDatzW6oQUXtVHGdyy0dkKpM=">AAAB9XicbVBNS8NAEJ34WeNX1aOXYBE8lUQUPRY86LGK/YA2ls1m2y7dbMLuRCmh/8OLB0W8+l+8+W/ctDlo64OBx3szzMwLEsE1uu63tbS8srq2XtqwN7e2d3bLe/tNHaeKsgaNRazaAdFMcMkayFGwdqIYiQLBWsHoKvdbj0xpHst7HCfMj8hA8j6nBI30YHeRi5BlYtK7s+1eueJW3SmcReIVpAIF6r3yVzeMaRoxiVQQrTuem6CfEYWcCjaxu6lmCaEjMmAdQyWJmPaz6dUT59goodOPlSmJzlT9PZGRSOtxFJjOiOBQz3u5+J/XSbF/6WdcJikySWeL+qlwMHbyCJyQK0ZRjA0hVHFzq0OHRBGKJqg8BG/+5UXSPK1651X39qxSuy7iKMEhHMEJeHABNbiBOjSAgoJneIU368l6sd6tj1nrklXMHMAfWJ8/ODuRsA==</latexit>

l̃R

<latexit sha1_base64="Sya+MKi2/WgZXdEvyV9ZLXs9pc8=">AAACA3icbVDLSsNAFJ3UV42vqDvdBIsgCDURRZcFF7qsYB/QxDCZTNqhkwczN0IJBTf+ihsXirj1J9z5N07aLLT1wIXDOfdy7z1+ypkEy/rWKguLS8sr1VV9bX1jc8vY3mnLJBOEtkjCE9H1saScxbQFDDjtpoLiyOe04w+vCr/zQIVkSXwHo5S6Ee7HLGQEg5I8Y0/nJw7g7NgBxgOaO2TAxp59b+m6Z9SsujWBOU/sktRQiaZnfDlBQrKIxkA4lrJnWym4ORbACKdj3ckkTTEZ4j7tKRrjiEo3n/wwNg+VEphhIlTFYE7U3xM5jqQcRb7qjDAM5KxXiP95vQzCSzdncZoBjcl0UZhxExKzCMQMmKAE+EgRTARTt5pkgAUmoGIrQrBnX54n7dO6fV63bs9qjesyjiraRwfoCNnoAjXQDWqiFiLoET2jV/SmPWkv2rv2MW2taOXMLvoD7fMHyhiWVg==</latexit>

l/⌧ + �̃0
1

<latexit sha1_base64="ch6bQV0oPsy1Pv3iPXeDFsPUiZ4="></latexit>

�(pp ! l̃l̃) ⇡ 1÷ 10 fb

backgrounds:
<latexit sha1_base64="M+1/VI4Rj5pPEC/nQSAvk52crFQ=">AAACHHicbZDLSgMxFIYzXmu9jbp0EyyC2FJmvKDLohuXFey00I4lk6ZtbOZCckYpQ/sebnwVNy4UceNC8G1Mp11o64GQj/8/h+T8XiS4Asv6NubmFxaXljMr2dW19Y1Nc2vbUWEsKavQUISy5hHFBA9YBTgIVoskI74nWNXrXY786j2TiofBDfQj5vqkE/A2pwS01DSPHacwdPJ3DJS+bw8bkne6QKQMH7BoeEQmYlAYYkgRNELeaZo5q2ilhWfBnkAOTarcND8brZDGPguACqJU3bYicBMigVPBBtlGrFhEaI90WF1jQHym3CRdboD3tdLC7VDqEwBO1d8TCfGV6vue7vQJdNW0NxL/8+oxtM/dhAdRDCyg44fascAQ4lFSuMUloyD6GgiVXP8V0y6RhILOM6tDsKdXngXnqGifFq3rk1zpYhJHBu2iPXSAbHSGSugKlVEFUfSIntErejOejBfj3fgYt84Zk5kd9KeMrx+ukKHC</latexit>

V V, V + jets, V ⇤ ! ll̄, tt̄, t+ V

Cox et al, 2021

DM
<latexit sha1_base64="JauhYo0wV/d3WVGaflPC/IFzRGs=">AAACBnicbVDLSsNAFJ34rPUVdSnCYBFclUQUXRbduKxgH9DEMJlM2qGTBzM3QglZufFX3LhQxK3f4M6/cdpG0NYDFw7n3Mu99/ip4Aos68tYWFxaXlmtrFXXNza3ts2d3bZKMklZiyYikV2fKCZ4zFrAQbBuKhmJfME6/vBq7HfumVQ8iW9hlDI3Iv2Yh5wS0JJnHjjARcByhw544dl3Fv4RgGSFZ9asujUBnid2SWqoRNMzP50goVnEYqCCKNWzrRTcnEjgVLCi6mSKpYQOSZ/1NI1JxJSbT94o8JFWAhwmUlcMeKL+nshJpNQo8nVnRGCgZr2x+J/XyyC8cHMepxmwmE4XhZnAkOBxJjjgklEQI00IlVzfiumASEJBJ1fVIdizL8+T9kndPqtbN6e1xmUZRwXto0N0jGx0jhroGjVRC1H0gJ7QC3o1Ho1n4814n7YuGOXMHvoD4+MbYWqZEQ==</latexit>

�̃0
1⌧̃ co-annihilation 

<latexit sha1_base64="ihmYG8VH22j9KzBYw1M/J6UKrNQ="></latexit>

�m ⌘ m⌧̃ �m�̃0
1
. 15 GeV

exclu
ded

14/28



15/28

5. Indirect but very important signal (If reachable)

<latexit sha1_base64="hFrGPUIS5wq6KT/RtPpFRl7SK/I=">AAAB/nicdVDLSgMxFM3UV62vUXHlJlgEN5bM9Omu4EKXFewD2nHIpGkbmnmQZMQyFPwVNy4Ucet3uPNvzLQVVPTAhcM593LvPV7EmVQIfRiZpeWV1bXsem5jc2t7x9zda8kwFoQ2SchD0fGwpJwFtKmY4rQTCYp9j9O2Nz5P/fYtFZKFwbWaRNTx8TBgA0aw0pJrHmCXwh6OIhHeQQvdJKdWcQpdM48KZ7WKXbYhKiBUtYuVlNjVkl2EllZS5MECDdd87/VDEvs0UIRjKbsWipSTYKEY4XSa68WSRpiM8ZB2NQ2wT6WTzM6fwmOt9OEgFLoCBWfq94kE+1JOfE93+liN5G8vFf/yurEa1JyEBVGsaEDmiwYxhyqEaRawzwQlik80wUQwfSskIywwUTqxnA7h61P4P2nZBatcQFelfP1iEUcWHIIjcAIsUAV1cAkaoAkISMADeALPxr3xaLwYr/PWjLGY2Qc/YLx9AnrSlI0=</latexit>

ae ⇡ 10�13
<latexit sha1_base64="v6cT9TzPteEjUugUYuWW/M+C46Y=">AAACCXicbVC7SgNBFJ31GeMramkzGISkMOyKUcugjWUE84BsDHdnZ5Mhs7PLzGwwLGlt/BUbC0Vs/QM7/8bJo9DEAxcO59zLvfd4MWdK2/a3tbS8srq2ntnIbm5t7+zm9vbrKkokoTUS8Ug2PVCUM0FrmmlOm7GkEHqcNrz+9dhvDKhULBJ3ehjTdghdwQJGQBupk8MF6LgaEuxCHMvoATv2fXpSOHd9NsDl4qjYyeXtkj0BXiTOjOTRDNVO7sv1I5KEVGjCQamWY8e6nYLUjHA6yrqJojGQPnRpy1ABIVXtdPLJCB8bxcdBJE0JjSfq74kUQqWGoWc6Q9A9Ne+Nxf+8VqKDy3bKRJxoKsh0UZBwrCM8jgX7TFKi+dAQIJKZWzHpgQSiTXhZE4Iz//IiqZ+WnHLJvj3LV65mcWTQITpCBeSgC1RBN6iKaoigR/SMXtGb9WS9WO/Wx7R1yZrNHKA/sD5/AGsmmDs=</latexit>

(a⌧ ⇡ 10�(6÷5))



not in                          nor in 
<latexit sha1_base64="w7HP+mi+OCwayXQEti1FB2E56yU=">AAACG3icbZDLSgMxFIYzXmu9VV26CRZBN2WmKLosunFZwVahU8qZNG1DM5kxOVHKUJ/Dja/ixoUirgQXvo1preDtkMDH/59Dcv4olcKg7797U9Mzs3PzuYX84tLyymphbb1uEqsZr7FEJvoiAsOlULyGAiW/SDWHOJL8POofj/zzK66NSNQZDlLejKGrREcwQCe1CuUQwYZadHsIWifXNIxtqMbn0kI7vxNGoDM5lDdfsNsqFP2SPy76F4IJFMmkqq3Ca9hOmI25QibBmEbgp9jMQKNgkg/zoTU8BdaHLm84VBBz08zGuw3ptlPatJNodxXSsfp9IoPYmEEcuc4YsGd+eyPxP69hsXPYzIRKLXLFPh/qWEkxoaOgaFtozlAOHADTwv2Vsh5oYOjizLsQgt8r/4V6uRTsl/zTvWLlaBJHjmySLbJDAnJAKuSEVEmNMHJL7skjefLuvAfv2Xv5bJ3yJjMb5Ed5bx+tN6Js</latexit>

⌧ ! µ⌫⌫ (l̄l l̄l)
<latexit sha1_base64="WXMuE1jtYyN03i5jqQOVlhupU1I=">AAACDHicbVDLSgMxFM3UVx1fVZdugkWomzJTFN0IRUVcVrAP6AzlTpq2oZlHk4xQhrp346+4caGIWz/AnX9j2o6grQcCh3PO5eYeL+JMKsv6MjILi0vLK9lVc219Y3Mrt71Tk2EsCK2SkIei4YGknAW0qpjitBEJCr7Had3rX4z9+h0VkoXBrRpG1PWhG7AOI6C01MrlnUvKFeCrs5IziKFtFhwPRDIYDe5/yKFOWUVrAjxP7JTkUYpKK/fptEMS+zRQhIOUTduKlJuAUIxwOjKdWNIISB+6tKlpAD6VbjI5ZoQPtNLGnVDoFyg8UX9PJOBLOfQ9nfRB9eSsNxb/85qx6py6CQuiWNGATBd1Yo5ViMfN4DYTlCg+1ASIYPqvmPRAAFG6P1OXYM+ePE9qpaJ9XLRujvLl87SOLNpD+6iAbHSCyugaVVAVEfSAntALejUejWfjzXifRjNGOrOL/sD4+AbStZre</latexit>

�F = 2 (q̄q q̄q)
- Anomalies only seen in semi-leptonic op.s

<latexit sha1_base64="RI8aRUqAbp7W79jUsMCmxs+rCIc=">AAAB/HicbZDLSsNAFIZPvNZ6i3bpJliEuimJKLosunFZwV6gDWUynbRDJ5N0ZiKEkL6KGxeKuPVB3Pk2TtMstPWHgY//nMM583sRo1LZ9rextr6xubVd2inv7u0fHJpHx20ZxgKTFg5ZKLoekoRRTlqKKka6kSAo8BjpeJO7eb3zRISkIX9USUTcAI049SlGSlsDs1Lre0ik02w6y4Fl7HxgVu26nctaBaeAKhRqDsyv/jDEcUC4wgxJ2XPsSLkpEopiRrJyP5YkQniCRqSnkaOASDfNj8+sM+0MLT8U+nFl5e7viRQFUiaBpzsDpMZyuTY3/6v1YuXfuCnlUawIx4tFfswsFVrzJKwhFQQrlmhAWFB9q4XHSCCsdF5lHYKz/OVVaF/Unau6/XBZbdwWcZTgBE6hBg5cQwPuoQktwJDAM7zCmzEzXox342PRumYUMxX4I+PzBw5AlQg=</latexit>

(q̄q l̄l)

<latexit sha1_base64="MECLKd9M1VLh0IrjFto2TcUw/WY=">AAACGnicbZC7SgNBFIZn4y3GW9TSZjAIsQm7omgZtLFIEcFcIBuWs5NJMmRmdzMzK4QlvoaNr2JjoYid2Pg2TjYpTOIPAz/fOYcz5/cjzpS27R8rs7K6tr6R3cxtbe/s7uX3D+oqjCWhNRLyUDZ9UJSzgNY005w2I0lB+Jw2/MHNpN54oFKxMLjXo4i2BfQC1mUEtEFe3im6PshkOPYqbg+EAM8VMR56lceU83nOvcqply/YJTsVXjbOzBTQTFUv/+V2QhILGmjCQamWY0e6nYDUjHA6zrmxohGQAfRoy9gABFXtJD1tjE8M6eBuKM0LNE7p34kEhFIj4ZtOAbqvFmsT+F+tFevuVTthQRRrGpDpom7MsQ7xJCfcYZISzUfGAJHM/BWTPkgg2qSZMyE4iycvm/pZybko2XfnhfL1LI4sOkLHqIgcdInK6BZVUQ0R9IRe0Bt6t56tV+vD+py2ZqzZzCGak/X9C26ooRg=</latexit>

(q̄L�µqL l̄L�µlL)- Need left-handed ops.                       to interfere with the SM

A pattern similar to Yukawa couplings !?!?

- A larger effect in CC [SM tree-level]
- A smaller effect in NC [SM loop-level]

<latexit sha1_base64="DVk3wcdqzbFEnwlsa1aNCKXlQFc=">AAACEXicbZC7TsMwFIadcivlFmBksaiQ2qVKCgjGChbGItGL1FSV47qtVceJ7BNQFfUVWHgVFgYQYmVj421w2gzQ8kuWPv3nHB2f348E1+A431ZuZXVtfSO/Wdja3tnds/cPmjqMFWUNGopQtX2imeCSNYCDYO1IMRL4grX88XVab90zpXko72ASsW5AhpIPOCVgrJ5d8kunZUxL1bKn+HAERKnwAXtA4tT3ZNzLuGcXnYozE14GN4MiylTv2V9eP6RxwCRQQbTuuE4E3YQo4FSwacGLNYsIHZMh6xiUJGC6m8wumuIT4/TxIFTmScAz9/dEQgKtJ4FvOgMCI71YS83/ap0YBpfdhMsoBibpfNEgFhhCnMaD+1wxCmJigFDFzV8xHRFFKJgQCyYEd/HkZWhWK+55xbk9K9ausjjy6AgdoxJy0QWqoRtURw1E0SN6Rq/ozXqyXqx362PemrOymUP0R9bnD5xwmwI=</latexit>

b(3)c(2) ! ⌧(3)⌫⌧ (3)
<latexit sha1_base64="eXXDK8BEzuCGLS5xHckPSf+Jbow=">AAACC3icbVC7TgJBFJ3FF+Jr1dJmAjGBhuyiRkuijSUmAibshswOA0yYx2ZmVkM29Db+io2Fxtj6A3b+jQNsoeBJbu7JOfdm5p4oZlQbz/t2ciura+sb+c3C1vbO7p67f9DSMlGYNLFkUt1FSBNGBWkaahi5ixVBPGKkHY2upn77nihNpbg145iEHA0E7VOMjJW6bjEqn1QgLtcqgaKDoUFKyQcY8MQqWeu6Ja/qzQCXiZ+REsjQ6LpfQU/ihBNhMENad3wvNmGKlKGYkUkhSDSJER6hAelYKhAnOkxnt0zgsVV6sC+VLWHgTP29kSKu9ZhHdpIjM9SL3lT8z+skpn8RplTEiSECzx/qJwwaCafBwB5VBBs2tgRhRe1fIR4ihbCx8RVsCP7iycukVav6Z1Xv5rRUv8ziyIMjUARl4INzUAfXoAGaAINH8AxewZvz5Lw4787HfDTnZDuH4A+czx/BmZhW</latexit>

b(3)c(2) ! µ(2)µ(2)

<latexit sha1_base64="ckKw9nREVDlYaXNjkoRpRQVUMgE=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRi8cq9gOaUDbbbbt0kw27E6WE/g0vHhTx6p/x5r9x2+agrQ8GHu/NMDMvTKQw6LrfTmFldW19o7hZ2tre2d0r7x80jUo14w2mpNLtkBouRcwbKFDydqI5jULJW+HoZuq3Hrk2QsUPOE54ENFBLPqCUbSS79+LwRCp1uqJdMsVt+rOQJaJl5MK5Kh3y19+T7E04jEySY3peG6CQUY1Cib5pOSnhieUjeiAdyyNacRNkM1unpATq/RIX2lbMZKZ+nsio5Ex4yi0nRHFoVn0puJ/XifF/lWQiThJkcdsvqifSoKKTAMgPaE5Qzm2hDIt7K2EDammDG1MJRuCt/jyMmmeVb2Lqnt3Xqld53EU4QiO4RQ8uIQa3EIdGsAggWd4hTcndV6cd+dj3lpw8plD+APn8wfsapGb</latexit>)
<latexit sha1_base64="gw2CWPMePvtUO6DBS45mrNZ7NxU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUCPrlilt15yCrxMtJBXLU++Wv3iBmaYTSMEG17npuYvyMKsOZwGmpl2pMKBvTIXYtlTRC7WfzQ6fkzCoDEsbKljRkrv6eyGik9SQKbGdEzUgvezPxP6+bmvDGz7hMUoOSLRaFqSAmJrOvyYArZEZMLKFMcXsrYSOqKDM2m5INwVt+eZW0LqreVdVtXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBxjOM6g==</latexit>

b

<latexit sha1_base64="DMhI+j9WmrSyME+AaEzbcfnxi+A=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUYP1yxa26c5BV4uWkAjnq/fJXbxCzNEJpmKBadz03MX5GleFM4LTUSzUmlI3pELuWShqh9rP5oVNyZpUBCWNlSxoyV39PZDTSehIFtjOiZqSXvZn4n9dNTXjjZ1wmqUHJFovCVBATk9nXZMAVMiMmllCmuL2VsBFVlBmbTcmG4C2/vEpaF1Xvquo2Liu12zyOIpzAKZyDB9dQg3uoQxMYIDzDK7w5j86L8+58LFoLTj5zDH/gfP4Ax7eM6w==</latexit>c

<latexit sha1_base64="wP159IkgR6v70RV7nKO5bv2OSsE=">AAAB63icdVDLSgMxFM34rPVVdekmWARXQzp9uiu6cVnBPqAdSibNtKFJZkgyQhn6C25cKOLWH3Ln35hpK6jogQuHc+7l3nuCmDNtEPpw1tY3Nre2czv53b39g8PC0XFHR4kitE0iHqlegDXlTNK2YYbTXqwoFgGn3WB6nfnde6o0i+SdmcXUF3gsWcgINpk0MDgZForIvWzUvKoHkYtQ3SvXMuLVK14ZlqySoQhWaA0L74NRRBJBpSEca90vodj4KVaGEU7n+UGiaYzJFI9p31KJBdV+urh1Ds+tMoJhpGxJAxfq94kUC61nIrCdApuJ/u1l4l9ePzFhw0+ZjBNDJVkuChMOTQSzx+GIKUoMn1mCiWL2VkgmWGFibDx5G8LXp/B/0vHcUtVFt5Vi82oVRw6cgjNwAUqgDprgBrRAGxAwAQ/gCTw7wnl0XpzXZeuas5o5AT/gvH0ChWiOkA==</latexit>⌧

<latexit sha1_base64="8VXaa6Msdtdm4NoLH2jXp35SRIY=">AAAB6nicdVDLSgMxFM3UV62vqks3wSK4GjLTp7uiG5cV7QPaoWTSTBuayQxJRihDP8GNC0Xc+kXu/BszbQUVPXDhcM693HuPH3OmNEIfVm5tfWNzK79d2Nnd2z8oHh51VJRIQtsk4pHs+VhRzgRta6Y57cWS4tDntOtPrzK/e0+lYpG407OYeiEeCxYwgrWRbgciGRZLyL5o1NyqC5GNUN0t1zLi1ituGTpGyVACK7SGxffBKCJJSIUmHCvVd1CsvRRLzQin88IgUTTGZIrHtG+owCFVXro4dQ7PjDKCQSRNCQ0X6veJFIdKzULfdIZYT9RvLxP/8vqJDhpeykScaCrIclGQcKgjmP0NR0xSovnMEEwkM7dCMsESE23SKZgQvj6F/5OOaztVG91USs3LVRx5cAJOwTlwQB00wTVogTYgYAwewBN4trj1aL1Yr8vWnLWaOQY/YL19AsMejh8=</latexit>⌫

<latexit sha1_base64="gw2CWPMePvtUO6DBS45mrNZ7NxU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUCPrlilt15yCrxMtJBXLU++Wv3iBmaYTSMEG17npuYvyMKsOZwGmpl2pMKBvTIXYtlTRC7WfzQ6fkzCoDEsbKljRkrv6eyGik9SQKbGdEzUgvezPxP6+bmvDGz7hMUoOSLRaFqSAmJrOvyYArZEZMLKFMcXsrYSOqKDM2m5INwVt+eZW0LqreVdVtXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBxjOM6g==</latexit>

b

<latexit sha1_base64="la1ucDPIGuxUc2FoRKazbcJiwDE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzU0P1yxa26c5BV4uWkAjnq/fJXbxCzNEJpmKBadz03MX5GleFM4LTUSzUmlI3pELuWShqh9rP5oVNyZpUBCWNlSxoyV39PZDTSehIFtjOiZqSXvZn4n9dNTXjjZ1wmqUHJFovCVBATk9nXZMAVMiMmllCmuL2VsBFVlBmbTcmG4C2/vEpaF1Xvquo2Liu12zyOIpzAKZyDB9dQg3uoQxMYIDzDK7w5j86L8+58LFoLTj5zDH/gfP4A3/eM+w==</latexit>s
<latexit sha1_base64="c4P2BCSZc64zCnaFdBL1Dd0UApA=">AAAB6nicdVDLSgMxFM3UV62vqks3wSK4GmamT3dFNy4r2ge0Q8mkmTY0yQxJRihDP8GNC0Xc+kXu/BszbQUVPXDhcM693HtPEDOqtON8WLm19Y3Nrfx2YWd3b/+geHjUUVEiMWnjiEWyFyBFGBWkralmpBdLgnjASDeYXmV+955IRSNxp2cx8TkaCxpSjLSRbgc8GRZLjn3RqHlVDzq249S9ci0jXr3ilaFrlAwlsEJrWHwfjCKccCI0ZkipvuvE2k+R1BQzMi8MEkVihKdoTPqGCsSJ8tPFqXN4ZpQRDCNpSmi4UL9PpIgrNeOB6eRIT9RvLxP/8vqJDht+SkWcaCLwclGYMKgjmP0NR1QSrNnMEIQlNbdCPEESYW3SKZgQvj6F/5OOZ7tV27mplJqXqzjy4AScgnPggjpogmvQAm2AwRg8gCfwbDHr0XqxXpetOWs1cwx+wHr7BMGZjh4=</latexit>µ

<latexit sha1_base64="c4P2BCSZc64zCnaFdBL1Dd0UApA=">AAAB6nicdVDLSgMxFM3UV62vqks3wSK4GmamT3dFNy4r2ge0Q8mkmTY0yQxJRihDP8GNC0Xc+kXu/BszbQUVPXDhcM693HtPEDOqtON8WLm19Y3Nrfx2YWd3b/+geHjUUVEiMWnjiEWyFyBFGBWkralmpBdLgnjASDeYXmV+955IRSNxp2cx8TkaCxpSjLSRbgc8GRZLjn3RqHlVDzq249S9ci0jXr3ilaFrlAwlsEJrWHwfjCKccCI0ZkipvuvE2k+R1BQzMi8MEkVihKdoTPqGCsSJ8tPFqXN4ZpQRDCNpSmi4UL9PpIgrNeOB6eRIT9RvLxP/8vqJDht+SkWcaCLwclGYMKgjmP0NR1QSrNnMEIQlNbdCPEESYW3SKZgQvj6F/5OOZ7tV27mplJqXqzjy4AScgnPggjpogmvQAm2AwRg8gCfwbDHr0XqxXpetOWs1cwx+wHr7BMGZjh4=</latexit>µ
<latexit sha1_base64="ckKw9nREVDlYaXNjkoRpRQVUMgE=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRi8cq9gOaUDbbbbt0kw27E6WE/g0vHhTx6p/x5r9x2+agrQ8GHu/NMDMvTKQw6LrfTmFldW19o7hZ2tre2d0r7x80jUo14w2mpNLtkBouRcwbKFDydqI5jULJW+HoZuq3Hrk2QsUPOE54ENFBLPqCUbSS79+LwRCp1uqJdMsVt+rOQJaJl5MK5Kh3y19+T7E04jEySY3peG6CQUY1Cib5pOSnhieUjeiAdyyNacRNkM1unpATq/RIX2lbMZKZ+nsio5Ex4yi0nRHFoVn0puJ/XifF/lWQiThJkcdsvqifSoKKTAMgPaE5Qzm2hDIt7K2EDammDG1MJRuCt/jyMmmeVb2Lqnt3Xqld53EU4QiO4RQ8uIQa3EIdGsAggWd4hTcndV6cd+dj3lpw8plD+APn8wfsapGb</latexit>)

with hierarchical couplings to different generations

A vector lepto-quark
<latexit sha1_base64="LT+ruWu3AAG6T3WVihby0RH84yA=">AAAB83icdVDLSgMxFM34rPVVdekmWIS6GTPTp7uiG5cVnLbQjiWTZtrQzIMkI5Shv+HGhSJu/Rl3/o2ZtoKKHrhwOOde7r3HizmTCqEPY2V1bX1jM7eV397Z3dsvHBy2ZZQIQh0S8Uh0PSwpZyF1FFOcdmNBceBx2vEmV5nfuadCsii8VdOYugEehcxnBCst9Z2SdXaX2ufl2cAaFIrIvGjU7KoNkYlQ3S7XMmLXK3YZWlrJUARLtAaF9/4wIklAQ0U4lrJnoVi5KRaKEU5n+X4iaYzJBI9oT9MQB1S66fzmGTzVyhD6kdAVKjhXv0+kOJByGni6M8BqLH97mfiX10uU33BTFsaJoiFZLPITDlUEswDgkAlKFJ9qgolg+lZIxlhgonRMeR3C16fwf9K2TatqoptKsXm5jCMHjsEJKAEL1EETXIMWcAABMXgAT+DZSIxH48V4XbSuGMuZI/ADxtsnQ0+Qiw==</latexit>

U(1)2/31

16/28

B-anomalies in semi-leptonic decaysExample 3:



What if B-anomalies confirmed and interpreted by       ?
<latexit sha1_base64="hxaNwZZdLlcsE8Mfs2JIeHzU+KY=">AAAB7HicdVDLSsNAFJ34rPVVdelmsAiuQpI+3RXduKxg2kIbymQ6aYfOTMLMRCih3+DGhSJu/SB3/o2TtoKKHrhwOOde7r0nTBhV2nE+rLX1jc2t7cJOcXdv/+CwdHTcUXEqMfFxzGLZC5EijAria6oZ6SWSIB4y0g2n17nfvSdS0Vjc6VlCAo7GgkYUI20k3x8OeDoslR37sln3ah50bMdpeJV6TrxG1atA1yg5ymCF9rD0PhjFOOVEaMyQUn3XSXSQIakpZmReHKSKJAhP0Zj0DRWIExVki2Pn8NwoIxjF0pTQcKF+n8gQV2rGQ9PJkZ6o314u/uX1Ux01g4yKJNVE4OWiKGVQxzD/HI6oJFizmSEIS2puhXiCJMLa5FM0IXx9Cv8nHc92a7ZzWy23rlZxFMApOAMXwAUN0AI3oA18gAEFD+AJPFvCerRerNdl65q1mjkBP2C9fQIeyo7m</latexit>

Uµ

3 “necessities” and 1 question

1.                (S(4) Pati-Salam)

gaµ
<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 <latexit sha1_base64="MCUmzKHYMEj5sDbGb6+FGfsUj4o=">AAAB7HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKoseiF48V3LbQLiWbZtvQJLskWaEs/Q1ePCji1R/kzX9j2u5BWx8MPN6bYWZelApurOd9o9La+sbmVnm7srO7t39QPTxqmSTTlAU0EYnuRMQwwRULLLeCdVLNiIwEa0fju5nffmLa8EQ92knKQkmGisecEuukoNPvyaxfrXl1bw68SvyC1KBAs1/96g0SmkmmLBXEmK7vpTbMibacCjat9DLDUkLHZMi6jioimQnz+bFTfOaUAY4T7UpZPFd/T+REGjORkeuUxI7MsjcT//O6mY1vwpyrNLNM0cWiOBPYJnj2OR5wzagVE0cI1dzdiumIaEKty6fiQvCXX14lrYu6f1X3Hi5rjdsijjKcwCmcgw/X0IB7aEIAFDg8wyu8IYVe0Dv6WLSWUDFzDH+APn8AwGqOpQ==</latexit>

Xµ[gauged or   -like]<latexit sha1_base64="iRKkxiy3PQCblF0ktbBTBS9x+fg=">AAAB63icbVDLSgNBEOyNrxhfUY9eBoPgKeyKosegF48RzAOSJcxOZrND5rHMzAoh5Be8eFDEqz/kzb9xNtmDJhY0FFXddHdFKWfG+v63V1pb39jcKm9Xdnb39g+qh0dtozJNaIsornQ3woZyJmnLMstpN9UUi4jTTjS+y/3OE9WGKfloJykNBR5JFjOCbS71daIG1Zpf9+dAqyQoSA0KNAfVr/5QkUxQaQnHxvQCP7XhFGvLCKezSj8zNMVkjEe056jEgppwOr91hs6cMkSx0q6kRXP198QUC2MmInKdAtvELHu5+J/Xy2x8E06ZTDNLJVksijOOrEL542jINCWWTxzBRDN3KyIJ1phYF0/FhRAsv7xK2hf14KruP1zWGrdFHGU4gVM4hwCuoQH30IQWEEjgGV7hzRPei/fufSxaS14xcwx/4H3+ACD+jks=</latexit>⇢

<latexit sha1_base64="IyI/77w9sUk9vGwOiFE+DlXJuZk=">AAACD3icbVC7TsNAEDzzDOFloKQ5EYGogh1AUAZRhDJIOIkUG+t8OSennB+6OyNFlv+Ahl+hoQAhWlo6/oaz4wISRlppNLOr3R0vZlRIw/jWFhaXlldWK2vV9Y3NrW19Z7cjooRjYuGIRbznIUEYDYklqWSkF3OCAo+Rrje+zv3uA+GCRuGdnMTECdAwpD7FSCrJ1Y8s1w6S+7RxcppBWySeIBLaAZIjjFjaygr3Crp6zagbBeA8MUtSAyXarv5lDyKcBCSUmCEh+qYRSydFXFLMSFa1E0FihMdoSPqKhiggwkmLfzJ4qJQB9COuKpSwUH9PpCgQYhJ4qjO/VMx6ufif10+kf+mkNIwTSUI8XeQnDMoI5uHAAeUESzZRBGFO1a0QjxBHWKoIqyoEc/bledJp1M3zunF7Vmu2yjgqYB8cgGNgggvQBDegDSyAwSN4Bq/gTXvSXrR37WPauqCVM3vgD7TPHw9BnA8=</latexit>

U2/3
µ ⇢ GA

µ

1. Can the     be related to Higgs compositeness?
<latexit sha1_base64="3QBIx+pnSPgdEBRncAFTDpVRsq4=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBg5REFD0WBfFYwX5AGspmu2nXbrJhdyKU0p/hxYMiXv013vw3btsctPpg4PHeDDPzwlQKg6775RSWlldW14rrpY3Nre2d8u5e06hMM95gSirdDqnhUiS8gQIlb6ea0ziUvBUOr6d+65FrI1Ryj6OUBzHtJyISjKKVfL+jB+qE3HQfgm654lbdGchf4uWkAjnq3fJnp6dYFvMEmaTG+J6bYjCmGgWTfFLqZIanlA1pn/uWJjTmJhjPTp6QI6v0SKS0rQTJTP05MaaxMaM4tJ0xxYFZ9Kbif56fYXQZjEWSZsgTNl8UZZKgItP/SU9ozlCOLKFMC3srYQOqKUObUsmG4C2+/Jc0T6veedW9O6vUrvI4inAAh3AMHlxADW6hDg1goOAJXuDVQefZeXPe560FJ5/Zh19wPr4BWViQpA==</latexit>

[⇢, Fj ]
<latexit sha1_base64="XG062Zq+743t4KUlzXze570CMhc=">AAAB+nicbVC7TsMwFHXKq5RXCiOLRYXEVCUIBGOBAcYi0YfUhMhxndaq7US2A6pCP4WFAYRY+RI2/ganzQAtR7J0dM69uscnTBhV2nG+rdLS8srqWnm9srG5tb1jV3fbKk4lJi0cs1h2Q6QIo4K0NNWMdBNJEA8Z6YSjq9zvPBCpaCzu9DghPkcDQSOKkTZSYFc9jvQQI5ZdTwKPp/cXgV1z6s4UcJG4BamBAs3A/vL6MU45ERozpFTPdRLtZ0hqihmZVLxUkQThERqQnqECcaL8bBp9Ag+N0odRLM0TGk7V3xsZ4kqNeWgm86Bq3svF/7xeqqNzP6MiSTUReHYoShnUMcx7gH0qCdZsbAjCkpqsEA+RRFibtiqmBHf+y4ukfVx3T+vO7UmtcVnUUQb74AAcARecgQa4AU3QAhg8gmfwCt6sJ+vFerc+ZqMlq9jZA39gff4AVHKUCg==</latexit>

GA
µ

2. No direct coupling of     to      but only via mixing to vector-like 
<latexit sha1_base64="XG062Zq+743t4KUlzXze570CMhc=">AAAB+nicbVC7TsMwFHXKq5RXCiOLRYXEVCUIBGOBAcYi0YfUhMhxndaq7US2A6pCP4WFAYRY+RI2/ganzQAtR7J0dM69uscnTBhV2nG+rdLS8srqWnm9srG5tb1jV3fbKk4lJi0cs1h2Q6QIo4K0NNWMdBNJEA8Z6YSjq9zvPBCpaCzu9DghPkcDQSOKkTZSYFc9jvQQI5ZdTwKPp/cXgV1z6s4UcJG4BamBAs3A/vL6MU45ERozpFTPdRLtZ0hqihmZVLxUkQThERqQnqECcaL8bBp9Ag+N0odRLM0TGk7V3xsZ4kqNeWgm86Bq3svF/7xeqqNzP6MiSTUReHYoShnUMcx7gH0qCdZsbAjCkpqsEA+RRFibtiqmBHf+y4ukfVx3T+vO7UmtcVnUUQb74AAcARecgQa4AU3QAhg8gmfwCt6sJ+vFerc+ZqMlq9jZA39gff4AVHKUCg==</latexit>

GA
µ

<latexit sha1_base64="igxWPIdZBXEBVUlvfRO0LfqYnm8=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBg5SkKHoseNBjBfsBbSib7aRdutmE3Y1QQn+EFw+KePX3ePPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfy0UwS9CM6lDzkjBortcN+5l3Upv1yxa26c5BV4uWkAjka/fJXbxCzNEJpmKBadz03MX5GleFM4LTUSzUmlI3pELuWShqh9rP5uVNyZpUBCWNlSxoyV39PZDTSehIFtjOiZqSXvZn4n9dNTXjjZ1wmqUHJFovCVBATk9nvZMAVMiMmllCmuL2VsBFVlBmbUMmG4C2/vEpatap3VXUfLiv1uzyOIpzAKZyDB9dQh3toQBMYjOEZXuHNSZwX5935WLQWnHzmGP7A+fwBk1aPFQ==</latexit>

f1,2
<latexit sha1_base64="4/U38GFCYoljSnyAcaeb44qL15g=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WNBUI8V7Ae0oWy2m3bt7ibsboQQ+he8eFDEq3/Im//GTZuDtj4YeLw3w8y8IOZMG9f9dkorq2vrG+XNytb2zu5edf+graNEEdoiEY9UN8CaciZpyzDDaTdWFIuA004wuc79zhNVmkXywaQx9QUeSRYygk0uoZvB46Bac+vuDGiZeAWpQYHmoPrVH0YkEVQawrHWPc+NjZ9hZRjhdFrpJ5rGmEzwiPYslVhQ7WezW6foxCpDFEbKljRopv6eyLDQOhWB7RTYjPWil4v/eb3EhFd+xmScGCrJfFGYcGQilD+OhkxRYnhqCSaK2VsRGWOFibHxVGwI3uLLy6R9Vvcu6u79ea1xW8RRhiM4hlPw4BIacAdNaAGBMTzDK7w5wnlx3p2PeWvJKWYO4Q+czx9ug43a</latexit>

Fj

3. Approximate flavour-symmetry protection of low scale <latexit sha1_base64="Xnzy/fMhlzWhMaQ813t9qevmlBY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPBg16EiqYttKFsttt26WYTdidCCf0JXjwo4tVf5M1/47bNQVsfDDzem2FmXphIYdB1v53Cyura+kZxs7S1vbO7V94/aJg41Yz7LJaxboXUcCkU91Gg5K1EcxqFkjfD0fXUbz5xbUSsHnGc8CCiAyX6glG00sNd1++WK27VnYEsEy8nFchR75a/Or2YpRFXyCQ1pu25CQYZ1SiY5JNSJzU8oWxEB7xtqaIRN0E2O3VCTqzSI/1Y21JIZurviYxGxoyj0HZGFIdm0ZuK/3ntFPtXQSZUkiJXbL6on0qCMZn+TXpCc4ZybAllWthbCRtSTRnadEo2BG/x5WXSOKt6F1X3/rxSu8njKMIRHMMpeHAJNbiFOvjAYADP8ApvjnRenHfnY95acPKZQ/gD5/MHA5GNog==</latexit>

MU
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Most relevant low energy observables
(influenced by     -exchanges at three level or in loops dominated by IR logs)

<latexit sha1_base64="Z12PxilL03oX0hC7f3NWAEOvSu0=">AAAB+nicbVC7TsMwFHXKq5RXCiOLRYXEVCUIBGMRQxmLRB9SEyLHdVqrthPZDqgK/RQWBhBi5UvY+BucNgO0HMnS0Tn36h6fMGFUacf5tkorq2vrG+XNytb2zu6eXd3vqDiVmLRxzGLZC5EijArS1lQz0kskQTxkpBuOr3O/+0CkorG405OE+BwNBY0oRtpIgV31ONIjjFjWnAYeT++vArvm1J0Z4DJxC1IDBVqB/eUNYpxyIjRmSKm+6yTaz5DUFDMyrXipIgnCYzQkfUMF4kT52Sz6FB4bZQCjWJonNJypvzcyxJWa8NBM5kHVopeL/3n9VEeXfkZFkmoi8PxQlDKoY5j3AAdUEqzZxBCEJTVZIR4hibA2bVVMCe7il5dJ57Tunted27Nao1nUUQaH4AicABdcgAa4AS3QBhg8gmfwCt6sJ+vFerc+5qMlq9g5AH9gff4AVfOUDw==</latexit>

GA
µ
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B, Isidori, Cornella, 2022

Overall fit in 4 simplified SU(4) models

- exchange
<latexit sha1_base64="oGEVPq/RnfvP6c0q/R+0TDq0yWA=">AAACEXicbVDLSsNAFJ3UV62vqEs3g0WoIiURRZcFBV1WMW2hiWEymbRDJw9nJkoJ+QU3/oobF4q4defOv3HaZqHVAxcO59zLvfd4CaNCGsaXVpqZnZtfKC9WlpZXVtf09Y2WiFOOiYVjFvOOhwRhNCKWpJKRTsIJCj1G2t7gdOS37wgXNI6u5TAhToh6EQ0oRlJJrl67crOzm6y2t5vn+9CzOe31JeI8voeCMfs2RT60XDtMXb1q1I0x4F9iFqQKCjRd/dP2Y5yGJJKYISG6ppFIJ0NcUsxIXrFTQRKEB6hHuopGKCTCycYf5XBHKT4MYq4qknCs/pzIUCjEMPRUZ4hkX0x7I/E/r5vK4MTJaJSkkkR4sihIGZQxHMUDfcoJlmyoCMKcqlsh7iOOsFQhVlQI5vTLf0nroG4e1Y3Lw2rjvIijDLbANqgBExyDBrgATWABDB7AE3gBr9qj9qy9ae+T1pJWzGyCX9A+vgGBXpzZ</latexit>

RD(⇤) , b ! sll Uµ

<latexit sha1_base64="WsywcGhfvbDqDNvyyKZjUpPuB4o=">AAACBHicbVA9SwNBEN3zM8avU8s0i0GwCneiaBkQ1MIigpcEciHMbTbJkr3bcz/EEFLY+FdsLBSx9UfY+W/cJFdo4oOBx3szzMyLUs6U9rxvZ2FxaXllNbeWX9/Y3Np2d3arShhJaEAEF7IegaKcJTTQTHNaTyWFOOK0FvXPx37tnkrFRHKrByltxtBNWIcR0FZquYVQg8HXF0F4Z6CNQ0hTKR5w0Apj03KLXsmbAM8TPyNFlKHScr/CtiAmpokmHJRq+F6qm0OQmhFOR/nQKJoC6UOXNixNIKaqOZw8McIHVmnjjpC2Eo0n6u+JIcRKDeLIdsage2rWG4v/eQ2jO2fNIUtSo2lCpos6hmMt8DgR3GaSEs0HlgCRzN6KSQ8kEG1zy9sQ/NmX50n1qOSflLyb42L5MosjhwpoHx0iH52iMrpCFRQggh7RM3pFb86T8+K8Ox/T1gUnm9lDf+B8/gDeGJee</latexit>

⌧LFU ⇡ Uµ- exchange at one loop

<latexit sha1_base64="cttIl6lM0p+YS6SAR0vh0rWzPik=">AAACCXicbZDJSgNBEIZ7XGPcoh69NAbBU5hxQY8BD3qMYBbIDENNp5M06VnsrlZCyNWLr+LFgyJefQNvvo2d5aCJPzR8/FVFdf1RJoVG1/12FhaXlldWc2v59Y3Nre3Czm5Np0YxXmWpTFUjAs2lSHgVBUreyBSHOJK8HvUuR/X6PVdapMkt9jMexNBJRFswQGuFBeojGOor0ekiKJU+0BM/Nv6dgRZthBbDQtEtuWPRefCmUCRTVcLCl99KmYl5gkyC1k3PzTAYgELBJB/mfaN5BqwHHd60mEDMdTAYXzKkh9Zp0Xaq7EuQjt3fEwOIte7Hke2MAbt6tjYy/6s1DbYvgoFIMoM8YZNFbSMppnQUC20JxRnKvgVgSti/UtYFBQxteHkbgjd78jzUjkveWcm9OS2Wr6Zx5Mg+OSBHxCPnpEyuSYVUCSOP5Jm8kjfnyXlx3p2PSeuCM53ZI3/kfP4AOrKaDA==</latexit>

⌧ ! 3µ Xµ - exchange

- exchange

with different flavour breaking coherently implemented in
<latexit sha1_base64="PldXtWpKCGaTXD6MSZtA3Av2mMs=">AAACIHicbZDLSsNAFIYn9VbrLerSzWARKpaSiFLBTVGQLlxUsBdpS5hMJ+3YyYWZiVhCHsWNr+LGhSK606dxknZRWw8M/PzfOcw5vx0wKqRhfGuZhcWl5ZXsam5tfWNzS9/eaQg/5JjUsc983rKRIIx6pC6pZKQVcIJcm5GmPbxMePOBcEF971aOAtJ1Ud+jDsVIKsvSyx0XyQFGLLqOrbtCtehY9PzKuj+ER3AaRS59jAsKFmFKLT1vlIy04LwwJyIPJlWz9K9Oz8ehSzyJGRKibRqB7EaIS4oZiXOdUJAA4SHqk7aSHnKJ6EbpgTE8UE4POj5Xz5MwdacnIuQKMXJt1ZnsLGZZYv7H2qF0zroR9YJQEg+PP3JCBqUPk7Rgj3KCJRspgTCnaleIB4gjLFWmORWCOXvyvGgcl8zTknFzkq9cTOLIgj2wDwrABGVQAVVQA3WAwRN4AW/gXXvWXrUP7XPcmtEmM7vgT2k/v0r/ocg=</latexit>

LY (H, fi;Fj) + Lmix(fi, Fj)

<latexit sha1_base64="TJa/OjZJKixeKUJCpnw12oXv7ew="></latexit>

�mBs , Im[CD], Im[CK ] ⇡ Gâ
µ
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Range of 
<latexit sha1_base64="7hNjKe1aF8YGr2imoS+1x5IIj9w=">AAACAXicdVDLSgMxFM3UV62vqhvBTbAIrobp9OlCKLjQjVDBPqAdhkyaaUOTmSHJCGWoG3/FjQtF3PoX7vwbM20FFT1wL4dz7iW5x4sYlcqyPozM0vLK6lp2PbexubW9k9/da8swFpi0cMhC0fWQJIwGpKWoYqQbCYK4x0jHG5+nfueWCEnD4EZNIuJwNAyoTzFSWnLzB9xNiO9Pz2DfFwgnV25rmgx1c/MFyzytV+2KDS3Tsmp2qZoSu1a2S7ColRQFsEDTzb/3ByGOOQkUZkjKXtGKlJMgoShmZJrrx5JECI/RkPQ0DRAn0klmF0zhsVYG0A+FrkDBmfp9I0Fcygn39CRHaiR/e6n4l9eLlV93EhpEsSIBnj/kxwyqEKZxwAEVBCs20QRhQfVfIR4hnYTSoeV0CF+Xwv9J2zaLFdO6LhcaF4s4suAQHIETUAQ10ACXoAlaAIM78ACewLNxbzwaL8brfDRjLHb2wQ8Yb5/y9pc+</latexit>

meff =
MU

gU
to account for the anomalies

20/28

<latexit sha1_base64="YZdXkgShHAw+9oMkyXr4jcZy1jI=">AAACH3icbVDLSsNAFJ34tr6qLt0MFkE3IRGrLkU3LhWaVmhKmExv2qEzSZyZFEvIn7jxV9y4UETc9W+cPhbaemDgcM653LknTDlT2nGG1sLi0vLK6tp6aWNza3unvLtXV0kmKXg04Yl8CIkCzmLwNNMcHlIJRIQcGmHvZuQ3+iAVS+KaHqTQEqQTs4hRoo0UlM9FkEMUFdiHx4z1sR9JQnMReMc1qJ8UeSfwCp+kqUyesGNf+m2Tce1qUK44tjMGnifulFTQFHdB+dtvJzQTEGvKiVJN10l1KydSM8qhKPmZgpTQHulA09CYCFCtfHxfgY+M0sZRIs2LNR6rvydyIpQaiNAkBdFdNeuNxP+8Zqajy1bO4jTTENPJoijjWCd4VBZuMwlU84EhhEpm/oppl5iGtKm0ZEpwZ0+eJ/VT263azv1Z5ep6WscaOkCH6Bi56AJdoVt0hzxE0TN6Re/ow3qx3qxP62sSXbCmM/voD6zhD6Qaogk=</latexit>

meff ⌘ mU (TeV )

gU
⇡ 0.8÷ 1.5



<latexit sha1_base64="3fyMEFVIY8R66HUzkv2rOWjTbAU=">AAACGnicbZDLSsNAFIYn9VbrLerSzWAR6qYkQdFl1Y0boYJpC00aJtNJO3RycWYilJDncOOruHGhiDtx49s4bbPQ1h8Gfv5zDmfO5yeMCmkY31ppaXllda28XtnY3Nre0Xf3WiJOOSY2jlnMOz4ShNGI2JJKRjoJJyj0GWn7o6tJvf1AuKBxdCfHCXFDNIhoQDGSKvJ08wI6CY8TGcOaE3CEs4Fn55kj7rnMrDw/7lmz2MyzG8/uWbmnV426MRVcNGZhqqBQ09M/nX6M05BEEjMkRNc0EulmiEuKGckrTipIgvAIDUhX2QiFRLjZ9LQcHqmkD4OYqxdJOE1/T2QoFGIc+qozRHIo5muT8L9aN5XBuZvRKEklifBsUZAyqEBMOME+5QRLNlYGYU7VXyEeIkVCKpoVBcGcP3nRtKy6eVo3bk+qjcsCRxkcgENQAyY4Aw1wDZrABhg8gmfwCt60J+1Fe9c+Zq0lrZjZB3+kff0AMJeg+A==</latexit>

A / (
gUp
2
)2

1

M2
U

t-channel vector lepto-quark exchange

(                weaker)<latexit sha1_base64="bMkJj8SddJF4Sr21LQvRLC9+l1I=">AAACB3icbVDLSsNAFJ34rPUVdSnIYBFcSElE0WXRjcsK9gFNKJPppB06SYaZG6WE7tz4K25cKOLWX3Dn3zhps9DWA3c4nHMvd+4JpOAaHOfbWlhcWl5ZLa2V1zc2t7btnd2mTlJFWYMmIlHtgGgmeMwawEGwtlSMRIFgrWB4nfute6Y0T+I7GEnmR6Qf85BTAkbq2gdSeor3B0CUSh6wByT1ovQEmyevrl1xqs4EeJ64BamgAvWu/eX1EppGLAYqiNYd15HgZ0QBp4KNy16qmSR0SPqsY2hMIqb9bHLHGB8ZpYfDRJmKAU/U3xMZibQeRYHpjAgM9KyXi/95nRTCSz/jsUyBxXS6KEwFhgTnoeAeV4yCGBlCqOLmr5gOiCIUTHRlE4I7e/I8aZ5W3fOqc3tWqV0VcZTQPjpEx8hFF6iGblAdNRBFj+gZvaI368l6sd6tj2nrglXM7KE/sD5/AOGSmUw=</latexit>

pp ! ⌧µ, µµ

<latexit sha1_base64="YZdXkgShHAw+9oMkyXr4jcZy1jI=">AAACH3icbVDLSsNAFJ34tr6qLt0MFkE3IRGrLkU3LhWaVmhKmExv2qEzSZyZFEvIn7jxV9y4UETc9W+cPhbaemDgcM653LknTDlT2nGG1sLi0vLK6tp6aWNza3unvLtXV0kmKXg04Yl8CIkCzmLwNNMcHlIJRIQcGmHvZuQ3+iAVS+KaHqTQEqQTs4hRoo0UlM9FkEMUFdiHx4z1sR9JQnMReMc1qJ8UeSfwCp+kqUyesGNf+m2Tce1qUK44tjMGnifulFTQFHdB+dtvJzQTEGvKiVJN10l1KydSM8qhKPmZgpTQHulA09CYCFCtfHxfgY+M0sZRIs2LNR6rvydyIpQaiNAkBdFdNeuNxP+8Zqajy1bO4jTTENPJoijjWCd4VBZuMwlU84EhhEpm/oppl5iGtKm0ZEpwZ0+eJ/VT263azv1Z5ep6WscaOkCH6Bi56AJdoVt0hzxE0TN6Re/ow3qx3qxP62sSXbCmM/voD6zhD6Qaogk=</latexit>

meff ⌘ mU (TeV )

gU
⇡ 0.8÷ 1.5

21/28



A definite goal

- Higgs couplings

- flavour-less ElectroWeak observables

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
⇤

m⇤ = scale of Higgs compositeness

H = pNGBm⇤ = g⇤f

f
mH

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

= scale of symmetry breakingf

- flavour observables g2⇤/m
2
⇤, g⇤/m

2
⇤, 1/m

2
⇤

<latexit sha1_base64="focy2zv0iJngEsmaEj89BTFf1vg=">AAAB/HicbVC7TsMwFHV4lvIKdGSxqJAQQ0kqEIwVLB2LRB9SGyLHdVqrthPZDlIUlV9hYQAhVj6Ejb/BaTNAy5Hu1dE598rXJ4gZVdpxvq2V1bX1jc3SVnl7Z3dv3z447KgokZi0ccQi2QuQIowK0tZUM9KLJUE8YKQbTG5zv/tIpKKRuNdpTDyORoKGFCNtJN+uYL85UJTDkX/2UD/nefftqlNzZoDLxC1IFRRo+fbXYBjhhBOhMUNK9V0n1l6GpKaYkWl5kCgSIzxBI9I3VCBOlJfNjp/CE6MMYRhJU0LDmfp7I0NcqZQHZpIjPVaLXi7+5/UTHV57GRVxoonA84fChEEdwTwJOKSSYM1SQxCW1NwK8RhJhLXJq2xCcBe/vEw69Zp7WXPuLqqNmyKOEjgCx+AUuOAKNEATtEAbYJCCZ/AK3qwn68V6tz7moytWsVMBf2B9/gCb95Nx</latexit>

cH ⇠ g2⇤/m
2
⇤

A two-parameter
“theory”
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 Universal observables in composite Higgs

Glioti et al, 2022

A projected gain of about 2 TeV in       for any value of<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⇤

p
O(1) -factors possible in either direction
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Glioti et al, 2022

Flavour in composite Higgs
Different flavour symmetries

of the strong sector

<latexit sha1_base64="RNQVl4Nq+lAzXxIW03RqGbh0VoU=">AAAB9XicbVDLSgMxFL3js9ZX1aWbYBFclRlRdFkQ1GUF+4B2LJn0tg3NZIYko5Sh/+HGhSJu/Rd3/o2ZdhbaeiBwOOde7skJYsG1cd1vZ2l5ZXVtvbBR3Nza3tkt7e03dJQohnUWiUi1AqpRcIl1w43AVqyQhoHAZjC6yvzmIyrNI3lvxjH6IR1I3ueMGis9kE5IzZBRkV5PuqxbKrsVdwqySLyclCFHrVv66vQiloQoDRNU67bnxsZPqTKcCZwUO4nGmLIRHWDbUklD1H46TT0hx1bpkX6k7JOGTNXfGykNtR6HgZ3MQup5LxP/89qJ6V/6KZdxYlCy2aF+IoiJSFYB6XGFzIixJZQpbrMSNqSKMmOLKtoSvPkvL5LGacU7r7h3Z+XqTV5HAQ7hCE7Agwuowi3UoA4MFDzDK7w5T86L8+58zEaXnHznAP7A+fwBSzWSZQ==</latexit>

Fc

Current constraints

<latexit sha1_base64="epNxLtflMNafhA2duutCRMdJjug=">AAACHXicbVBNS8NAEN34WetX1KOXxSLUS0m0oseCoB4rmLbQhLDZbNqlmw93N0IJ/SNe/CtePCjiwYv4b9ykOdTWgYH33swwM89LGBXSMH60peWV1bX1ykZ1c2t7Z1ff2++IOOWYWDhmMe95SBBGI2JJKhnpJZyg0GOk642u8nr3kXBB4+hejhPihGgQ0YBiJJXk6k2rfnbiPtiShkTAgqSzxC+JHSI5xIhl1xMXu3rNaBhFwEVglqAGymi7+pftxzgNSSQxQ0L0TSORToa4pJiRSdVOBUkQHqEB6SsYIbXSyYrvJvBYKT4MYq4ykrBQZycyFAoxDj3VmR8p5mu5+F+tn8rg0slolKSSRHi6KEgZlDHMrYI+5QRLNlYAYU7VrRAPEUdYKkOrygRz/uVF0DltmOcN465Za92UdlTAITgCdWCCC9ACt6ANLIDBE3gBb+Bde9ZetQ/tc9q6pJUzB+BPaN+/E7Cgvg==</latexit>

U(3)q ⇥ U(3)u ⇥ U(3)d ⇥ Fc

(but no LFU violations)

<latexit sha1_base64="RNQVl4Nq+lAzXxIW03RqGbh0VoU=">AAAB9XicbVDLSgMxFL3js9ZX1aWbYBFclRlRdFkQ1GUF+4B2LJn0tg3NZIYko5Sh/+HGhSJu/Rd3/o2ZdhbaeiBwOOde7skJYsG1cd1vZ2l5ZXVtvbBR3Nza3tkt7e03dJQohnUWiUi1AqpRcIl1w43AVqyQhoHAZjC6yvzmIyrNI3lvxjH6IR1I3ueMGis9kE5IzZBRkV5PuqxbKrsVdwqySLyclCFHrVv66vQiloQoDRNU67bnxsZPqTKcCZwUO4nGmLIRHWDbUklD1H46TT0hx1bpkX6k7JOGTNXfGykNtR6HgZ3MQup5LxP/89qJ6V/6KZdxYlCy2aF+IoiJSFYB6XGFzIixJZQpbrMSNqSKMmOLKtoSvPkvL5LGacU7r7h3Z+XqTV5HAQ7hCE7Agwuowi3UoA4MFDzDK7w5T86L8+58zEaXnHznAP7A+fwBSzWSZQ==</latexit>

Fc
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<latexit sha1_base64="BI4GU6VtGhs0wS083SwvQh8gRFw=">AAAB+HicbVBNS8NAEN3Ur1o/GvXoJVgETyURxV6EohePFfoFbQib7aRdursJuxuhhvpHvHhQxKs/xZv/xm2bg7Y+GHi8N8PMvDBhVGnX/bYKa+sbm1vF7dLO7t5+2T44bKs4lQRaJGax7IZYAaMCWppqBt1EAuYhg044vp35nQeQisaiqScJ+BwPBY0owdpIgV3mQQZRNL12q7WnJrQDu+JW3TmcVeLlpIJyNAL7qz+IScpBaMKwUj3PTbSfYakpYTAt9VMFCSZjPISeoQJzUH42P3zqnBpl4ESxNCW0M1d/T2SYKzXhoenkWI/UsjcT//N6qY5qfkZFkmoQZLEoSpmjY2eWgjOgEohmE0MwkdTc6pARlphok1XJhOAtv7xK2udV77Lq3l9U6jd5HEV0jE7QGfLQFaqjO9RALURQip7RK3qzHq0X6936WLQWrHzmCP2B9fkD626Smg==</latexit>

meff = 0.8 TeV

Glioti et al, 2022

<latexit sha1_base64="E+3DW1EoUMGRryXtkMeJE9pgAiQ=">AAACAXicbVBNS8NAEN34WetX1IvgZbEInkoiil6EohcvQgXTFtoSNttJu3Q3CbsboYR48a948aCIV/+FN/+N2zYHbX0ww+O9GXbnBQlnSjvOt7WwuLS8slpaK69vbG5t2zu7DRWnkoJHYx7LVkAUcBaBp5nm0EokEBFwaAbD67HffACpWBzd61ECXUH6EQsZJdpIvr0v/AzCML/EnVASmt36Xp71TfPtilN1JsDzxC1IBRWo+/ZXpxfTVECkKSdKtV0n0d2MSM0oh7zcSRUkhA5JH9qGRkSA6maTC3J8ZJQeDmNpKtJ4ov7eyIhQaiQCMymIHqhZbyz+57VTHV50MxYlqYaITh8KU451jMdx4B6TQDUfGUKoZOavmA6ISUKb0MomBHf25HnSOKm6Z1Xn7rRSuyriKKEDdIiOkYvOUQ3doDryEEWP6Bm9ojfryXqx3q2P6eiCVezsoT+wPn8AjoyW9Q==</latexit>

meff =
MU

gU

If            and <latexit sha1_base64="OdZ7arSMU7RQQ48Dp1wJmBms1sE=">AAAB+3icdVDLSsNAFJ3UV62vWJduBosgLkKaPt0VXOiygmmFNoTJdJIOnTyYmagl9FfcuFDErT/izr9x0lZQ0QMXDufcy733eAmjQprmh1ZYWV1b3yhulra2d3b39P1yT8Qpx8TGMYv5jYcEYTQitqSSkZuEExR6jPS9yXnu928JFzSOruU0IU6Igoj6FCOpJFcvB6495DQYS8R5fAcD99TVK6Zx1m5aDQuahmm2rFozJ1arbtVgVSk5KmCJrqu/D0cxTkMSScyQEIOqmUgnQ1xSzMisNEwFSRCeoIAMFI1QSISTzW+fwWOljKAfc1WRhHP1+0SGQiGmoac6QyTH4reXi395g1T6bSejUZJKEuHFIj9lUMYwDwKOKCdYsqkiCHOqboV4jDjCUsVVUiF8fQr/Jz3LqDYM86pe6Vws4yiCQ3AETkAVtEAHXIIusAEG9+ABPIFnbaY9ai/a66K1oC1nDsAPaG+fEuSUfA==</latexit>gU ! g⇤
<latexit sha1_base64="zUbw8KUuQCeSbQ5b9SaRDaHsshs=">AAAB+3icdVDLSgMxFM3UV62vsS7dBIsgLobp9Omu4EKXFWwrtGXIpGkbmmSGJKOWob/ixoUibv0Rd/6NmbaCih64cDjnXu69J4gYVdp1P6zMyura+kZ2M7e1vbO7Z+/n2yqMJSYtHLJQ3gRIEUYFaWmqGbmJJEE8YKQTTM5Tv3NLpKKhuNbTiPQ5Ggk6pBhpI/l2nvutnqSjsUZShneQ+6e+XXCds3rVq3jQdVy35pWqKfFqZa8Ei0ZJUQBLNH37vTcIccyJ0JghpbpFN9L9BElNMSOzXC9WJEJ4gkaka6hAnKh+Mr99Bo+NMoDDUJoSGs7V7xMJ4kpNeWA6OdJj9dtLxb+8bqyH9X5CRRRrIvBi0TBmUIcwDQIOqCRYs6khCEtqboV4jCTC2sSVMyF8fQr/J23PKVYc96pcaFws48iCQ3AETkAR1EADXIImaAEM7sEDeALP1sx6tF6s10VrxlrOHIAfsN4+ASWGlIg=</latexit>mU ! m⇤

<latexit sha1_base64="ZVPJ04cilEoGC4031HyZcGPwz80=">AAAB+XicbVBNS8NAEN34WetX1KOXxSJ4ColY9CIUvXis0C9oQ9hsJ+3S3STsbgol1F/ixYMiXv0n3vw3btsctPXBwOO9GWbmhSlnSrvut7W2vrG5tV3aKe/u7R8c2kfHLZVkkkKTJjyRnZAo4CyGpmaaQyeVQETIoR2O7md+ewxSsSRu6EkKviCDmEWMEm2kwLZFkEMUTW+x51SfGtAK7IrruHPgVeIVpIIK1AP7q9dPaCYg1pQTpbqem2o/J1IzymFa7mUKUkJHZABdQ2MiQPn5/PIpPjdKH0eJNBVrPFd/T+REKDURoekURA/VsjcT//O6mY5u/JzFaaYhpotFUcaxTvAsBtxnEqjmE0MIlczciumQSEK1CatsQvCWX14lrUvHqzru41WldlfEUUKn6AxdIA9doxp6QHXURBSN0TN6RW9Wbr1Y79bHonXNKmZO0B9Ynz9CIJLC</latexit>

meff = 1.5 TeV

Flavour in composite Higgs
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A projection of the future sensitivity
on some key observables from LHCb only

<latexit sha1_base64="xbbRRORPFGErCCdvlgXrfa6APb4=">AAAB8XicbVBNSwMxEJ2tX7V+VT16CRbBi2W3KnosevFYwX5gu5Zsmm1Ds8mSZIWy1F/hxYMiXv033vw3pu0etPXBwOO9GWbmBTFn2rjut5NbWl5ZXcuvFzY2t7Z3irt7DS0TRWidSC5VK8CaciZo3TDDaStWFEcBp81geD3xm49UaSbFnRnF1I9wX7CQEWysdF85fQqDh/TEG3eLJbfsToEWiZeREmSodYtfnZ4kSUSFIRxr3fbc2PgpVoYRTseFTqJpjMkQ92nbUoEjqv10evEYHVmlh0KpbAmDpurviRRHWo+iwHZG2Az0vDcR//PaiQkv/ZSJODFUkNmiMOHISDR5H/WYosTwkSWYKGZvRWSAFSbGhlSwIXjzLy+SRqXsnZfd27NS9SqLIw8HcAjH4MEFVOEGalAHAgKe4RXeHO28OO/Ox6w152Qz+/AHzucPqNuQQQ==</latexit>

23 fb�1
<latexit sha1_base64="yFBgGo8Z/b20pXp6roU7fQ95ATE=">AAAB8nicbVDLSgNBEJyNrxhfUY9eBoPgxTDrAz0GvXiMYB6wWcPsZDYZMruzzPQKYYl/4cWDIl79Gm/+jZNkD5pY0FBUddPdFSRSGCDk2yksLa+srhXXSxubW9s75d29plGpZrzBlFS6HVDDpYh5AwRI3k40p1EgeSsY3kz81iPXRqj4HkYJ9yPaj0UoGAUreWeEPIXBQ3bijrvlCqmSKfAicXNSQTnq3fJXp6dYGvEYmKTGeC5JwM+oBsEkH5c6qeEJZUPa556lMY248bPpyWN8ZJUeDpW2FQOeqr8nMhoZM4oC2xlRGJh5byL+53kphFd+JuIkBR6z2aIwlRgUnvyPe0JzBnJkCWVa2FsxG1BNGdiUSjYEd/7lRdI8rboXVXJ3Xqld53EU0QE6RMfIRZeohm5RHTUQQwo9o1f05oDz4rw7H7PWgpPP7KM/cD5/ABVskHk=</latexit>

300 fb�1

Statistical uncertainty
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Glioti et al, 2022

Flavour in composite Higgs
Different flavour symmetries

of the strong sector

<latexit sha1_base64="RNQVl4Nq+lAzXxIW03RqGbh0VoU=">AAAB9XicbVDLSgMxFL3js9ZX1aWbYBFclRlRdFkQ1GUF+4B2LJn0tg3NZIYko5Sh/+HGhSJu/Rd3/o2ZdhbaeiBwOOde7skJYsG1cd1vZ2l5ZXVtvbBR3Nza3tkt7e03dJQohnUWiUi1AqpRcIl1w43AVqyQhoHAZjC6yvzmIyrNI3lvxjH6IR1I3ueMGis9kE5IzZBRkV5PuqxbKrsVdwqySLyclCFHrVv66vQiloQoDRNU67bnxsZPqTKcCZwUO4nGmLIRHWDbUklD1H46TT0hx1bpkX6k7JOGTNXfGykNtR6HgZ3MQup5LxP/89qJ6V/6KZdxYlCy2aF+IoiJSFYB6XGFzIixJZQpbrMSNqSKMmOLKtoSvPkvL5LGacU7r7h3Z+XqTV5HAQ7hCE7Agwuowi3UoA4MFDzDK7w5T86L8+58zEaXnHznAP7A+fwBSzWSZQ==</latexit>

Fc

Current constraints

<latexit sha1_base64="epNxLtflMNafhA2duutCRMdJjug=">AAACHXicbVBNS8NAEN34WetX1KOXxSLUS0m0oseCoB4rmLbQhLDZbNqlmw93N0IJ/SNe/CtePCjiwYv4b9ykOdTWgYH33swwM89LGBXSMH60peWV1bX1ykZ1c2t7Z1ff2++IOOWYWDhmMe95SBBGI2JJKhnpJZyg0GOk642u8nr3kXBB4+hejhPihGgQ0YBiJJXk6k2rfnbiPtiShkTAgqSzxC+JHSI5xIhl1xMXu3rNaBhFwEVglqAGymi7+pftxzgNSSQxQ0L0TSORToa4pJiRSdVOBUkQHqEB6SsYIbXSyYrvJvBYKT4MYq4ykrBQZycyFAoxDj3VmR8p5mu5+F+tn8rg0slolKSSRHi6KEgZlDHMrYI+5QRLNlYAYU7VrRAPEUdYKkOrygRz/uVF0DltmOcN465Za92UdlTAITgCdWCCC9ACt6ANLIDBE3gBb+Bde9ZetQ/tc9q6pJUzB+BPaN+/E7Cgvg==</latexit>

U(3)q ⇥ U(3)u ⇥ U(3)d ⇥ Fc
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<latexit sha1_base64="zO/lZAkeSLiR1VqUWYUdwHENhS0=">AAAB+nicbVBNSwMxEJ31s9avrR69BIvgqeyKoseiF48V7Ae0S8mm2TY0myxJ1lLW+k+8eFDEq7/Em//GtN2Dtj4YeLw3w8y8MOFMG8/7dlZW19Y3Ngtbxe2d3b19t3TQ0DJVhNaJ5FK1QqwpZ4LWDTOcthJFcRxy2gyHN1O/+UCVZlLcm3FCgxj3BYsYwcZKXbcUdhTrDwxWSo6QfuK865a9ijcDWiZ+TsqQo9Z1vzo9SdKYCkM41rrte4kJMqwMI5xOip1U0wSTIe7TtqUCx1QH2ez0CTqxSg9FUtkSBs3U3xMZjrUex6HtjLEZ6EVvKv7ntVMTXQUZE0lqqCDzRVHKkZFomgPqMUWJ4WNLMFHM3orIACtMjE2raEPwF19eJo2zin9R8e7Oy9XrPI4CHMExnIIPl1CFW6hBHQiM4Ble4c15dF6cd+dj3rri5DOH8AfO5w+0f5RJ</latexit>

b ! s ll
Improvable by a factor of 10

in rate

*

*

*
*

**

<latexit sha1_base64="RNQVl4Nq+lAzXxIW03RqGbh0VoU=">AAAB9XicbVDLSgMxFL3js9ZX1aWbYBFclRlRdFkQ1GUF+4B2LJn0tg3NZIYko5Sh/+HGhSJu/Rd3/o2ZdhbaeiBwOOde7skJYsG1cd1vZ2l5ZXVtvbBR3Nza3tkt7e03dJQohnUWiUi1AqpRcIl1w43AVqyQhoHAZjC6yvzmIyrNI3lvxjH6IR1I3ueMGis9kE5IzZBRkV5PuqxbKrsVdwqySLyclCFHrVv66vQiloQoDRNU67bnxsZPqTKcCZwUO4nGmLIRHWDbUklD1H46TT0hx1bpkX6k7JOGTNXfGykNtR6HgZ3MQup5LxP/89qJ6V/6KZdxYlCy2aF+IoiJSFYB6XGFzIixJZQpbrMSNqSKMmOLKtoSvPkvL5LGacU7r7h3Z+XqTV5HAQ7hCE7Agwuowi3UoA4MFDzDK7w5T86L8+58zEaXnHznAP7A+fwBSzWSZQ==</latexit>

Fc

(but no LFU violations)



Summary
1. To turn the SM into a ST still premature,

in spite of its empirical success
(in my view mostly because of its unpredicted 15 masses)

4. The scale of Higgs compositeness explorable
well beyond the reach of direct searches at LHC
(with a key “unavoidable” role of flavour)

2. Precision offers an indirect discovery potential of NP 
 at MultiTeV, if any, before the next HE collider

3. Worth to establish a BSM Precision Programme in depth  
and extension (Exp/QCD/EW/PDF/SMEFT/BSM)
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Backup



<latexit sha1_base64="j4ABFnAsQESjFvZk2tYzJd2vVU8="></latexit>

Oy ⇡ |H|
2(Hq̄LYuuR + h.c.)

<latexit sha1_base64="H/mWpUN1zkocuqFEqLUa9yep58Y="></latexit>

O2y ⇡ (q̄LYuuR)(ūRY
+
u qL)

D=6 operators (16) pseudo-observables (16)

Wells, Zhang 2015

‘Basis dependent”

<latexit sha1_base64="a8rcRHPQ82XkEhXYkGHwqWo3Eto=">AAAB/3icbVA9SwNBEJ2LXzF+nQo2NodBsAp3omgZtLGMYD4gOcLeZi9Zsre77O4p4UzhX7GxUMTWv2Hnv3GTXKGJDwYe780wMy+SjGrj+99OYWl5ZXWtuF7a2Nza3nF39xpapAqTOhZMqFaENGGUk7qhhpGWVAQlESPNaHg98Zv3RGkq+J0ZSRImqM9pTDEyVuq6B1J2FO0PDFJKPHg9GgktuO66Zb/iT+EtkiAnZchR67pfnZ7AaUK4wQxp3Q58acIMKUMxI+NSJ9VEIjxEfdK2lKOE6DCb3j/2jq3S82KhbHHjTdXfExlKtB4lke1MkBnoeW8i/ue1UxNfhhnlMjWE49miOGWeEd4kDPuuItiwkSUIK2pv9fAAKYSNjaxkQwjmX14kjdNKcF7xb8/K1as8jiIcwhGcQAAXUIUbqEEdMDzCM7zCm/PkvDjvzsesteDkM/vwB87nD792lpE=</latexit>

pp ! dibosons

Higgs couplings

<latexit sha1_base64="S34VBwt/cyQSTQF+u/zX2Z8Sr+g=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRixehov2ANpTNdtIu3WzC7kYooT/BiwdFvPqLvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewsrq2vlHcLG1t7+zulfcPmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3Uz91hMqzWP5aMYJ+hEdSB5yRo2VHu56rV654lbdGcgy8XJSgRz1Xvmr249ZGqE0TFCtO56bGD+jynAmcFLqphoTykZ0gB1LJY1Q+9ns1Ak5sUqfhLGyJQ2Zqb8nMhppPY4C2xlRM9SL3lT8z+ukJrzyMy6T1KBk80VhKoiJyfRv0ucKmRFjSyhT3N5K2JAqyoxNp2RD8BZfXibNs6p3UXXvzyu16zyOIhzBMZyCB5dQg1uoQwMYDOAZXuHNEc6L8+58zFsLTj5zCH/gfP4ABRiNnw==</latexit>

MW

<latexit sha1_base64="fY6ooNLsbV6TN1Jxj8CLvIY+W9Q=">AAAB/XicbVDJSgNBEK1xjXEbl5uXxiB4kDAjih6DXjxGMAskQ+jp9CRNeron3T1KHIK/4sWDIl79D2/+jZ3loIkPCh7vVVFVL0w408bzvp2FxaXlldXcWn59Y3Nr293ZrWqZKkIrRHKp6iHWlDNBK4YZTuuJojgOOa2FveuRX7unSjMp7swgoUGMO4JFjGBjpZa7nyRNxTpdg5WSD4jzE9Tvt9yCV/TGQPPEn5ICTFFuuV/NtiRpTIUhHGvd8L3EBBlWhhFOh/lmqmmCSQ93aMNSgWOqg2x8/RAdWaWNIqlsCYPG6u+JDMdaD+LQdsbYdPWsNxL/8xqpiS6DjIkkNVSQyaIo5chINIoCtZmixPCBJZgoZm9FpIsVJsYGlrch+LMvz5PqadE/L3q3Z4XS1TSOHBzAIRyDDxdQghsoQwUIPMIzvMKb8+S8OO/Ox6R1wZnO7MEfOJ8/VVKVIg==</latexit>

pp ! ll, qq

At LHC

Only the number fixed

LEP

Different subset of op.s for different subset of pseudo-ob.s
and different models!!
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<latexit sha1_base64="j4ABFnAsQESjFvZk2tYzJd2vVU8="></latexit>

Oy ⇡ |H|
2(Hq̄LYuuR + h.c.)

<latexit sha1_base64="H/mWpUN1zkocuqFEqLUa9yep58Y="></latexit>

O2y ⇡ (q̄LYuuR)(ūRY
+
u qL)

D=6 operators (16) pseudo-observables (16)

Wells, Zhang 2015

‘Basis dependent”

<latexit sha1_base64="a8rcRHPQ82XkEhXYkGHwqWo3Eto=">AAAB/3icbVA9SwNBEJ2LXzF+nQo2NodBsAp3omgZtLGMYD4gOcLeZi9Zsre77O4p4UzhX7GxUMTWv2Hnv3GTXKGJDwYe780wMy+SjGrj+99OYWl5ZXWtuF7a2Nza3nF39xpapAqTOhZMqFaENGGUk7qhhpGWVAQlESPNaHg98Zv3RGkq+J0ZSRImqM9pTDEyVuq6B1J2FO0PDFJKPHg9GgktuO66Zb/iT+EtkiAnZchR67pfnZ7AaUK4wQxp3Q58acIMKUMxI+NSJ9VEIjxEfdK2lKOE6DCb3j/2jq3S82KhbHHjTdXfExlKtB4lke1MkBnoeW8i/ue1UxNfhhnlMjWE49miOGWeEd4kDPuuItiwkSUIK2pv9fAAKYSNjaxkQwjmX14kjdNKcF7xb8/K1as8jiIcwhGcQAAXUIUbqEEdMDzCM7zCm/PkvDjvzsesteDkM/vwB87nD792lpE=</latexit>

pp ! dibosons

Higgs couplings

<latexit sha1_base64="S34VBwt/cyQSTQF+u/zX2Z8Sr+g=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRixehov2ANpTNdtIu3WzC7kYooT/BiwdFvPqLvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewsrq2vlHcLG1t7+zulfcPmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3Uz91hMqzWP5aMYJ+hEdSB5yRo2VHu56rV654lbdGcgy8XJSgRz1Xvmr249ZGqE0TFCtO56bGD+jynAmcFLqphoTykZ0gB1LJY1Q+9ns1Ak5sUqfhLGyJQ2Zqb8nMhppPY4C2xlRM9SL3lT8z+ukJrzyMy6T1KBk80VhKoiJyfRv0ucKmRFjSyhT3N5K2JAqyoxNp2RD8BZfXibNs6p3UXXvzyu16zyOIhzBMZyCB5dQg1uoQwMYDOAZXuHNEc6L8+58zFsLTj5zCH/gfP4ABRiNnw==</latexit>

MW

<latexit sha1_base64="fY6ooNLsbV6TN1Jxj8CLvIY+W9Q=">AAAB/XicbVDJSgNBEK1xjXEbl5uXxiB4kDAjih6DXjxGMAskQ+jp9CRNeron3T1KHIK/4sWDIl79D2/+jZ3loIkPCh7vVVFVL0w408bzvp2FxaXlldXcWn59Y3Nr293ZrWqZKkIrRHKp6iHWlDNBK4YZTuuJojgOOa2FveuRX7unSjMp7swgoUGMO4JFjGBjpZa7nyRNxTpdg5WSD4jzE9Tvt9yCV/TGQPPEn5ICTFFuuV/NtiRpTIUhHGvd8L3EBBlWhhFOh/lmqmmCSQ93aMNSgWOqg2x8/RAdWaWNIqlsCYPG6u+JDMdaD+LQdsbYdPWsNxL/8xqpiS6DjIkkNVSQyaIo5chINIoCtZmixPCBJZgoZm9FpIsVJsYGlrch+LMvz5PqadE/L3q3Z4XS1TSOHBzAIRyDDxdQghsoQwUIPMIzvMKb8+S8OO/Ox6R1wZnO7MEfOJ8/VVKVIg==</latexit>

pp ! ll, qq

At LHC

Only the number fixed Different subset of op.s for different subset of pseudo-ob.s
and different models!!
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<latexit sha1_base64="Bg7pUyZLF+KQtgCwNmNhn9ZtHuY=">AAACB3icbVDLSsNAFJ34rPUVdSnIYBHqpiT1uRGKbtwIFewDmjRMppN26GQSZyZCCdm58VfcuFDErb/gzr9x+lho64F7OZxzLzP3+DGjUlnWtzE3v7C4tJxbya+urW9smlvbdRklApMajlgkmj6ShFFOaooqRpqxICj0GWn4/auh33ggQtKI36lBTNwQdTkNKEZKS565h7z7dlo8OszghRMIhFP71Ilpu5ylN7p5ZsEqWSPAWWJPSAFMUPXML6cT4SQkXGGGpGzZVqzcFAlFMSNZ3kkkiRHuoy5pacpRSKSbju7I4IFWOjCIhC6u4Ej9vZGiUMpB6OvJEKmenPaG4n9eK1HBuZtSHieKcDx+KEgYVBEchgI7VBCs2EAThAXVf4W4h3QaSkeX1yHY0yfPknq5ZJ+UrNvjQuVyEkcO7IJ9UAQ2OAMVcA2qoAYweATP4BW8GU/Gi/FufIxH54zJzg74A+PzBx9imDQ=</latexit>

a(3)q =
16⇡2

M2

<latexit sha1_base64="2FWSdOmWfxT3dXR71gEvK+wnP2w=">AAACBnicbVDLSsNAFJ34rPUVdSnCYBHqpiS1ohuh6MaNUME+oEnDZDpph04mcWYilJCVG3/FjQtF3PoN7vwbp4+Fth64cDjnXu69x48Zlcqyvo2FxaXlldXcWn59Y3Nr29zZbcgoEZjUccQi0fKRJIxyUldUMdKKBUGhz0jTH1yN/OYDEZJG/E4NY+KGqMdpQDFSWvLMA+Tdd9LiyXEGL5xAIJxWnJjCXpbedMqZZxaskjUGnCf2lBTAFDXP/HK6EU5CwhVmSMq2bcXKTZFQFDOS5Z1EkhjhAeqRtqYchUS66fiNDB5ppQuDSOjiCo7V3xMpCqUchr7uDJHqy1lvJP7ntRMVnLsp5XGiCMeTRUHCoIrgKBPYpYJgxYaaICyovhXiPtJhKJ1cXodgz748Txrlkn1asm4rherlNI4c2AeHoAhscAaq4BrUQB1g8AiewSt4M56MF+Pd+Ji0LhjTmT3wB8bnD5Z3l+4=</latexit>

a(3)q =
4⇡g

M2

<latexit sha1_base64="bIabJwRmbC+oJ48utkcSLQELHaE=">AAACA3icbVDLSsNAFJ3UV62vqDvdDBahbkpSFd0IRTduhAr2AW0aJtNJO3QyiTMToYSAG3/FjQtF3PoT7vwbp20W2nrgXg7n3MvMPV7EqFSW9W3kFhaXllfyq4W19Y3NLXN7pyHDWGBSxyELRctDkjDKSV1RxUgrEgQFHiNNb3g19psPREga8js1iogToD6nPsVIack195B7301Kx0cpvOj4AuGk362kyY1urlm0ytYEcJ7YGSmCDDXX/Or0QhwHhCvMkJRt24qUkyChKGYkLXRiSSKEh6hP2ppyFBDpJJMbUniolR70Q6GLKzhRf28kKJByFHh6MkBqIGe9sfif146Vf+4klEexIhxPH/JjBlUIx4HAHhUEKzbSBGFB9V8hHiCdhNKxFXQI9uzJ86RRKdunZev2pFi9zOLIg31wAErABmegCq5BDdQBBo/gGbyCN+PJeDHejY/paM7IdnbBHxifP5Jfltc=</latexit>

a(3)q =
g2

M2

Franceschini et al 2018

Energy growth of diBoson differential cross sections

�A(q̄q0 ! WZ) ⇡ a(3)q E2
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Cox et al, 2021



A recast of large-   dijet and      searches
<latexit sha1_base64="/zbj/1mbivskIHhLeO6uEIuB6OY=">AAAB7XicbVDLSgNBEJyNrxhfUY9eBoPgKeyKosegBz1GMA9IltA7mU3GzGOZmRXCkn/w4kERr/6PN//GSbIHTSxoKKq66e6KEs6M9f1vr7Cyura+UdwsbW3v7O6V9w+aRqWa0AZRXOl2BIZyJmnDMstpO9EURMRpKxrdTP3WE9WGKflgxwkNBQwkixkB66Rm9xaEgF654lf9GfAyCXJSQTnqvfJXt69IKqi0hIMxncBPbJiBtoxwOil1U0MTICMY0I6jEgQ1YTa7doJPnNLHsdKupMUz9fdEBsKYsYhcpwA7NIveVPzP66Q2vgozJpPUUknmi+KUY6vw9HXcZ5oSy8eOANHM3YrJEDQQ6wIquRCCxZeXSfOsGlxU/fvzSu06j6OIjtAxOkUBukQ1dIfqqIEIekTP6BW9ecp78d69j3lrwctnDtEfeJ8/Vz2O+Q==</latexit>

�
<latexit sha1_base64="EQ17dzGJi2NiavbHpc7mrTrLpP0=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRi8cK9gPaUDbbTbt0s0l3J0IJ/RNePCji1b/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmjjVjDdYLGPdDqjhUijeQIGStxPNaRRI3gpGdzO/9cS1EbF6xEnC/YgOlAgFo2ilNnYDqjOc9soVt+rOQVaJl5MK5Kj3yl/dfszSiCtkkhrT8dwE/YxqFEzyaambGp5QNqID3rFU0YgbP5vfOyVnVumTMNa2FJK5+nsio5ExkyiwnRHFoVn2ZuJ/XifF8MbPhEpS5IotFoWpJBiT2fOkLzRnKCeWUKaFvZWwIdWUoY2oZEPwll9eJc2LqndVdR8uK7XbPI4inMApnIMH11CDe6hDAxhIeIZXeHPGzovz7nwsWgtOPnMMf+B8/gB3MZA/</latexit>

tt̄

with a significant dependence on the coupling to the light quarks

at fixed                where
<latexit sha1_base64="fSt0rvH2Kord8vSwAIbfX9b2Nts=">AAAB/nicbVDLSsNAFJ34rPUVFVduBovoqiQ+0I1QdKHLCqYttCFMppN06CQzzEzEEgr+ihsXirj1O9z5N07bLLT1wIXDOfdy7z2hYFRpx/m25uYXFpeWSyvl1bX1jU17a7uheCYx8TBnXLZCpAijKfE01Yy0hCQoCRlphv3rkd98IFJRnt7rgSB+guKURhQjbaTA3o2D/OZw2EFCSP4I48CDl/AksCtO1RkDzhK3IBVQoB7YX50ux1lCUo0ZUqrtOkL7OZKaYkaG5U6miEC4j2LSNjRFCVF+Pj5/CA+M0oURl6ZSDcfq74kcJUoNktB0Jkj31LQ3Ev/z2pmOLvycpiLTJMWTRVHGoOZwlAXsUkmwZgNDEJbU3ApxD0mEtUmsbEJwp1+eJY3jqntWde5OK7WrIo4S2AP74Ai44BzUwC2oAw9gkINn8ArerCfrxXq3Piatc1YxswP+wPr8AYu4lI4=</latexit>

gG0 ⇡ gU = 3
<latexit sha1_base64="slqekvkWWMI6TVY/2thVzGin5x0="></latexit>

�(G0 ! tt̄, bb̄) & 0.24mG0

A vector lepto-quark living inside Pati-Salam
<latexit sha1_base64="mGMbmb6IYgj/sQBO7/LW8D0lW2w=">AAAB7HicdVDLSsNAFJ3UV62vqks3g0Wom5CkT3dFNy4rmrbQhjKZTtqhk0mYmQgl9BvcuFDErR/kzr9x0lZQ0QMXDufcy733+DGjUlnWh5FbW9/Y3MpvF3Z29/YPiodHHRklAhMXRywSPR9JwignrqKKkV4sCAp9Rrr+9Crzu/dESBrxOzWLiReiMacBxUhpyb11y9XzYbFkmRfNulNzoGVaVsOp1DPiNKpOBdpayVACK7SHxffBKMJJSLjCDEnZt61YeSkSimJG5oVBIkmM8BSNSV9TjkIivXRx7ByeaWUEg0jo4gou1O8TKQqlnIW+7gyRmsjfXib+5fUTFTS9lPI4UYTj5aIgYVBFMPscjqggWLGZJggLqm+FeIIEwkrnU9AhfH0K/ycdx7RrpnVTLbUuV3HkwQk4BWVggwZogWvQBi7AgIIH8ASeDW48Gi/G67I1Z6xmjsEPGG+f81GOIQ==</latexit>

SU(4)

A heavy gluon
jj

<latexit sha1_base64="EQ17dzGJi2NiavbHpc7mrTrLpP0=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRi8cK9gPaUDbbTbt0s0l3J0IJ/RNePCji1b/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmjjVjDdYLGPdDqjhUijeQIGStxPNaRRI3gpGdzO/9cS1EbF6xEnC/YgOlAgFo2ilNnYDqjOc9soVt+rOQVaJl5MK5Kj3yl/dfszSiCtkkhrT8dwE/YxqFEzyaambGp5QNqID3rFU0YgbP5vfOyVnVumTMNa2FJK5+nsio5ExkyiwnRHFoVn2ZuJ/XifF8MbPhEpS5IotFoWpJBiT2fOkLzRnKCeWUKaFvZWwIdWUoY2oZEPwll9eJc2LqndVdR8uK7XbPI4inMApnIMH11CDe6hDAxhIeIZXeHPGzovz7nwsWgtOPnMMf+B8/gB3MZA/</latexit>

tt̄

Cornella et al 2021
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MUonE

16/30If the needed precision can be reached



<latexit sha1_base64="Z1sUXb03kzdBek8bvs944RHapQk=">AAACDHicbVC7TgJBFJ3FN75QS5uJxAQb3CUaLYk2lmpcIGEJuTsMMGF2ZzNzVyWED7DxV2wsNMbWD7DzbxyQQsGTTHJyzrm5c0+YSGHQdb+czNz8wuLS8kp2dW19YzO3tV0xKtWM+0xJpWshGC5FzH0UKHkt0RyiUPJq2Dsf+dVbro1Q8Q32E96IoBOLtmCAVmrm8mfXBb/pBVp0ughaqzsaBgjpQQBJotU99Q5LNuUW3THoLPEmJE8muGzmPoOWYmnEY2QSjKl7boKNAWgUTPJhNkgNT4D1oMPrlsYQcdMYjI8Z0n2rtGhbaftipGP198QAImP6UWiTEWDXTHsj8T+vnmL7tDEQcZIij9nPonYqKSo6aoa2hOYMZd8SYFrYv1LWBQ0MbX9ZW4I3ffIsqZSK3nHRvTrKl88mdSyTXbJHCsQjJ6RMLsgl8QkjD+SJvJBX59F5dt6c959oxpnM7JA/cD6+Afo5mkw=</latexit>

BR(U1 ! b⌧) ⇡ 1/2

Direct production of vector lepto-quark

23/30

<latexit sha1_base64="crSvmO8uVXlSsNzy+iZcNzn2ANA=">AAAB/nicbVDLSsNAFL3xWesrKq7cDBbBVUmKohuh6MZlBdMWmhAmk0k7dPJwZiKUUPBX3LhQxK3f4c6/cdpmoa0HBg7n3MO9c4KMM6ks69tYWl5ZXVuvbFQ3t7Z3ds29/bZMc0GoQ1Keim6AJeUsoY5iitNuJiiOA047wfBm4nceqZAsTe7VKKNejPsJixjBSku+edj3HXSFXPkgVNEYu1xHQ+ybNatuTYEWiV2SGpRo+eaXG6Ykj2miCMdS9mwrU16BhWKE03HVzSXNMBniPu1pmuCYSq+Ynj9GJ1oJUZQK/RKFpurvRIFjKUdxoCdjrAZy3puI/3m9XEWXXsGSLFc0IbNFUc6RStGkCxQyQYniI00wEUzfisgAC0yUbqyqS7Dnv7xI2o26fV637s5qzeuyjgocwTGcgg0X0IRbaIEDBAp4hld4M56MF+Pd+JiNLhll5gD+wPj8AWxclSY=</latexit>

gU =
p
2�

<latexit sha1_base64="MwLzD4+yDNXhQhHV2ZXbPcVyRiU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0jEqseiF48V7Qe0oWy2m3bpZhN2J0Ip/QlePCji1V/kzX/jts1Bqw8GHu/NMDMvTKUw6HlfTmFldW19o7hZ2tre2d0r7x80TZJpxhsskYluh9RwKRRvoEDJ26nmNA4lb4Wjm5nfeuTaiEQ94DjlQUwHSkSCUbTSfdW96JUrnuvNQf4SPycVyFHvlT+7/YRlMVfIJDWm43spBhOqUTDJp6VuZnhK2YgOeMdSRWNugsn81Ck5sUqfRIm2pZDM1Z8TExobM45D2xlTHJplbyb+53UyjK6CiVBphlyxxaIokwQTMvub9IXmDOXYEsq0sLcSNqSaMrTplGwI/vLLf0nzzPWrrnd3Xqld53EU4QiO4RR8uIQa3EIdGsBgAE/wAq+OdJ6dN+d90Vpw8plD+AXn4xtkAI01</latexit>

5.6

<latexit sha1_base64="RPCRphDYUlYMyAk4A+NPEgkNPJ4=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4CklR7LHoxWNF+wFtKJvtpF262YTdjVBKf4IXD4p49Rd589+4bXPQ1gcDj/dmmJkXpoJr43nfztr6xubWdmGnuLu3f3BYOjpu6iRTDBssEYlqh1Sj4BIbhhuB7VQhjUOBrXB0O/NbT6g0T+SjGacYxHQgecQZNVZ6qLjVXqnsud4cZJX4OSlDjnqv9NXtJyyLURomqNYd30tNMKHKcCZwWuxmGlPKRnSAHUsljVEHk/mpU3JulT6JEmVLGjJXf09MaKz1OA5tZ0zNUC97M/E/r5OZqBpMuEwzg5ItFkWZICYhs79JnytkRowtoUxxeythQ6ooMzadog3BX355lTQrrn/leveX5dpNHkcBTuEMLsCHa6jBHdShAQwG8Ayv8OYI58V5dz4WrWtOPnMCf+B8/gBido00</latexit>

2.8

<latexit sha1_base64="h9U9GbYOM1m/jysYDrO+Cd6991k=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzU8Prlilt15yCrxMtJBXLU++Wv3iBmaYTSMEG17npuYvyMKsOZwGmpl2pMKBvTIXYtlTRC7WfzQ6fkzCoDEsbKljRkrv6eyGik9SQKbGdEzUgvezPxP6+bmvDGz7hMUoOSLRaFqSAmJrOvyYArZEZMLKFMcXsrYSOqKDM2m5INwVt+eZW0LqreVdVtXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBe++MuQ==</latexit>
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- in many cases <latexit sha1_base64="Ovjn8t8v7hoPGJCbNImYif5PokY=">AAACF3icdVDLSgMxFM34rPU16k43wSK4KjPaokIXBV24rGAf0A5DJr3thGYeJBmxDAV/wx9wq3/gTty69Af8DjN9gBU9EDj3nHu5uceLOZPKsj6NhcWl5ZXV3Fp+fWNza9vc2W3IKBEU6jTikWh5RAJnIdQVUxxasQASeBya3uAy85t3ICSLwls1jMEJSD9kPUaJ0pJr7nck6wfETZU/qlTwrIL7eOSaBatoWaXyhY0zkmFCTktlbE+VApqi5ppfnW5EkwBCRTmRsm1bsXJSIhSjHEb5TiIhJnRA+tDWNCQBSCcd3zDCR1rp4l4k9AsVHqs/J1ISSDkMPN0ZEOXL314m/uW1E9U7d1IWxomCkE4W9RKOVYSzQHCXCaCKDzUhVDD9V0x9IghVOra5LVIf5UM3C2Z2Pf6fNE6Kdrlo3ZQK1atpRDl0gA7RMbLRGaqia1RDdUTRA3pCz+jFeDRejTfjfdK6YExn9tAcjI9vnaWg5g==</latexit>

�th << �exp
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