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My friendship with Rabi



My contacts with Rabi

1973 - College Park 

1981 - CERN

1982 - City College

1988 - College Park

Composite W,Z,q,l
GUT axions
Breaking of B-number

Neutrinos, see next page

Both Rabi and myself very much oriented on BSM

I regret for not having insisted after that



About the neutrino magnetic moment
1986-1987

1988

1990 -2013

Okun, Voloshin, Visotski
with the 11-year sun-spot cycle of 

<latexit sha1_base64="BpGUl4dHeG+C9e2paZYS+4akdBM=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69BIvgqSSi6LHUi8cK9gPaUDabTbt0sxt2J0IJ/RFePCji1d/jzX/jts1Bqw8GHu/NMDMvTAU36HlfTmltfWNzq7xd2dnd2z+oHh51jMo0ZW2qhNK9kBgmuGRt5ChYL9WMJKFg3XByO/e7j0wbruQDTlMWJGQkecwpQSt1m8OBihQOqzWv7i3g/iV+QWpQoDWsfg4iRbOESaSCGNP3vRSDnGjkVLBZZZAZlhI6ISPWt1SShJkgX5w7c8+sErmx0rYkugv150ROEmOmSWg7E4Jjs+rNxf+8fobxTZBzmWbIJF0uijPhonLnv7sR14yimFpCqOb2VpeOiSYUbUIVG4K/+vJf0rmo+1d17/6y1mgWcZThBE7hHHy4hgbcQQvaQGECT/ACr07qPDtvzvuyteQUM8fwC87HNy4Tj3c=</latexit>

B�
A putative correlation of the solar   ’s (Davis)<latexit sha1_base64="s5dhhhbC5UaI/1CuMG/cFijT+Cs=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0nEoseiF48V7Qe0oWy2m3bpZhN2J0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6xEnC/YgOlQgFo2ilh55K++WKW3XnIKvEy0kFcjT65a/eIGZpxBUySY3pem6CfkY1Cib5tNRLDU8oG9Mh71qqaMSNn81PnZIzqwxIGGtbCslc/T2R0ciYSRTYzojiyCx7M/E/r5tieO1nQiUpcsUWi8JUEozJ7G8yEJozlBNLKNPC3krYiGrK0KZTsiF4yy+vktZF1atV3fvLSv0mj6MIJ3AK5+DBFdThDhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzifP2A1jds=</latexit>⌫

B, Fiorentini
by

<latexit sha1_base64="ExH0AJxyGksne4hadlnHmaJuu/o=">AAACBnicbVDLSsNAFJ34rPUVdSnCYBHcWCai6LLoQpcV7AOaGCbTSTt0MgkzE7GErtz4K25cKOLWb3Dn3zhps9DWAxcO59zLvfcECWdKI/Rtzc0vLC4tl1bKq2vrG5v21nZTxakktEFiHst2gBXlTNCGZprTdiIpjgJOW8HgMvdb91QqFotbPUyoF+GeYCEjWBvJt/fcKPVdkbo4SWT8AB10lx05aARz/cK3K6iKxoCzxClIBRSo+/aX241JGlGhCcdKdRyUaC/DUjPC6ajspoommAxwj3YMFTiiysvGb4zggVG6MIylKaHhWP09keFIqWEUmM4I676a9nLxP6+T6vDcy5hIUk0FmSwKUw51DPNMYJdJSjQfGoKJZOZWSPpYYqJNcmUTgjP98ixpHled0yq6OanUroo4SmAX7IND4IAzUAPXoA4agIBH8AxewZv1ZL1Y79bHpHXOKmZ2wB9Ynz/K7ZgM</latexit>

µ⌫ ⇡ 10�10µB
<latexit sha1_base64="HccMqil8YfbsFTUQP3B+u9GK1lk=">AAACA3icbVA9SwNBEN2LXzF+Re20WQyCVbgTRcuAhRYWUcwHJMext5lLluztHrt7SggBG/+KjYUitv4JO/+Ne0kKTXww8Hhvhpl5YcKZNq777eQWFpeWV/KrhbX1jc2t4vZOXctUUahRyaVqhkQDZwJqhhkOzUQBiUMOjbB/kfmNe1CaSXFnBgn4MekKFjFKjJWC4l5bpME1hrZi3Z4hSskHnEm3GIJiyS27Y+B54k1JCU1RDYpf7Y6kaQzCUE60bnluYvwhUYZRDqNCO9WQENonXWhZKkgM2h+OfxjhQ6t0cCSVLWHwWP09MSSx1oM4tJ0xMT0962Xif14rNdG5P2QiSQ0IOlkUpRwbibNAcIcpoIYPLCFUMXsrpj2iCDU2toINwZt9eZ7Uj8veadm9OSlVLqdx5NE+OkBHyENnqIKuUBXVEEWP6Bm9ojfnyXlx3p2PSWvOmc7soj9wPn8AaOaXYQ==</latexit>⌫Le ! ⌫Re

B, Mohapatra Not to rapidly cool the hot neutron star SN 1987a
<latexit sha1_base64="dci2xveXUtT80XKP+PoLAuvLhjs=">AAACE3icbVDLSgMxFM3UV62vqks3wSJUwZLxgS6LLnRZwT6gM5ZMmrahSWZIMoUy9B/c+CtuXCji1o07/8a0nYW2HggczjmXm3uCiDNtEPp2MguLS8sr2dXc2vrG5lZ+e6emw1gRWiUhD1UjwJpyJmnVMMNpI1IUi4DTetC/Hvv1AVWahfLeDCPqC9yVrMMINlZq5Y88Ebc8GXucaq2ZgEVUOvXabADdQ+iih+TYRSM4Dl218gVUQhPAeeKmpABSVFr5L68dklhQaQjHWjddFBk/wcowwuko58WaRpj0cZc2LZVYUO0nk5tG8MAqbdgJlX3SwIn6eyLBQuuhCGxSYNPTs95Y/M9rxqZz6SdMRrGhkkwXdWIOTQjHBcE2U5QYPrQEE8XsXyHpYYWJsTXmbAnu7MnzpHZScs9L6O6sUL5J68iCPbAPisAFF6AMbkEFVAEBj+AZvII358l5cd6dj2k046Qzu+APnM8fUxWb5g==</latexit>

µ⌫ . (0.3÷ 1)10�10µB with
<latexit sha1_base64="dMJAtINdkJ6EiAD05RQ6z3NxoBE=">AAACAXicbVDJSgNBEO2JW4zbqBfBS2MQPIUZF+JFCHjQixAhGyTD0NNTSZr0LHT3BMKQXPwVLx4U8epfePNv7CRz0MQHBY/3qqiq58WcSWVZ30ZuZXVtfSO/Wdja3tndM/cPGjJKBIU6jXgkWh6RwFkIdcUUh1YsgAQeh6Y3uJ36zSEIyaKwpkYxOAHphazLKFFacs2jmpvSSMAY3+ALq+OzIS5bkwdouGbRKlkz4GViZ6SIMlRd86vjRzQJIFSUEynbthUrJyVCMcphXOgkEmJCB6QHbU1DEoB00tkHY3yqFR93I6ErVHim/p5ISSDlKPB0Z0BUXy56U/E/r52o7rWTsjBOFIR0vqibcKwiPI0D+0wAVXykCaGC6Vsx7RNBqNKhFXQI9uLLy6RxXrKvStbjZbFyl8WRR8foBJ0hG5VRBd2jKqojiiboGb2iN+PJeDHejY95a87IZg7RHxifP00hlYQ=</latexit>

Tcore = 30÷ 70 MeV

Raffelt et al

2010

2022

Stellar cooling of Helium stars, globular clusters
<latexit sha1_base64="NeEAuhARvOIEwe5+wZzSjHoEm88=">AAACEXicbVC7TsMwFHV4lvIqMLJYVEhloEoKFYwVDDAWiT6kJkSO47ZWbSeynUpV1F9g4VdYGECIlY2Nv8FpO0DLkSwdnXOuru8JYkaVtu1va2l5ZXVtPbeR39za3tkt7O03VZRITBo4YpFsB0gRRgVpaKoZaceSIB4w0goG15nfGhKpaCTu9SgmHkc9QbsUI20kv1ByeeK7InEZUUpRDktnbkiHsHoCHfshPXUqY5hFrvxC0S7bE8BF4sxIEcxQ9wtfbhjhhBOhMUNKdRw71l6KpKaYkXHeTRSJER6gHukYKhAnyksnF43hsVFC2I2keULDifp7IkVcqREPTJIj3VfzXib+53US3b30UiriRBOBp4u6CYM6glk9MKSSYM1GhiAsqfkrxH0kEdamxLwpwZk/eZE0K2WnWrbvzou1m1kdOXAIjkAJOOAC1MAtqIMGwOARPINX8GY9WS/Wu/UxjS5Zs5kD8AfW5w9trpt6</latexit>

µ⌫ . (3÷ 5)10�12µB

<latexit sha1_base64="Be0NOyOCPpV0GP+YOhTJxeUPVoY=">AAACDnicbVC7TsMwFHXKq5RXgJHFoqrEQpUUEIwVDDAWiT6kJkSO67ZWbSeyHaQq6hew8CssDCDEyszG3+C0GaDlSFc6Oude3XtPGDOqtON8W4Wl5ZXVteJ6aWNza3vH3t1rqSiRmDRxxCLZCZEijArS1FQz0oklQTxkpB2OrjK//UCkopG40+OY+BwNBO1TjLSRArvi8STwROIxopSiHJ54uBdp6Dr36bFbm8DMvwzsslN1poCLxM1JGeRoBPaX14twwonQmCGluq4Taz9FUlPMyKTkJYrECI/QgHQNFYgT5afTdyawYpQe7EfSlNBwqv6eSBFXasxD08mRHqp5LxP/87qJ7l/4KRVxoonAs0X9hEEdwSwb2KOSYM3GhiAsqbkV4iGSCGuTYMmE4M6/vEhatap7VnVuT8v16zyOIjgAh+AIuOAc1MENaIAmwOARPINX8GY9WS/Wu/Uxay1Y+cw++APr8weCFpsd</latexit>

µ⌫ . 3 · 10�12µB

<latexit sha1_base64="Jv46WoR20UCNRtf45QKkKTqKawI=">AAACDnicbVDLSsNAFJ34rPUVdelmsBTcWJKi6LLoQpcV7AOaGCaTaTt0ZhJmJkIJ/QI3/oobF4q4de3Ov3HSZqGtBy4czrmXe+8JE0aVdpxva2l5ZXVtvbRR3tza3tm19/bbKk4lJi0cs1h2Q6QIo4K0NNWMdBNJEA8Z6YSjq9zvPBCpaCzu9DghPkcDQfsUI22kwK56PA08kXqMKKUoh3UPR7GGrnOfnbjuBOb+ZWBXnJozBVwkbkEqoEAzsL+8KMYpJ0JjhpTquU6i/QxJTTEjk7KXKpIgPEID0jNUIE6Un03fmcCqUSLYj6UpoeFU/T2RIa7UmIemkyM9VPNeLv7n9VLdv/AzKpJUE4Fni/opgzqGeTYwopJgzcaGICypuRXiIZIIa5Ng2YTgzr+8SNr1mntWc25PK43rIo4SOARH4Bi44Bw0wA1oghbA4BE8g1fwZj1ZL9a79TFrXbKKmQPwB9bnD37zmxs=</latexit>

µ⌫ . 2 · 10�11µB

     fl
<latexit sha1_base64="iygNQDWhtLMlqPjUEhIzUu9I5f0=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69BIvgqSSi6LHgQY8V7AckoWy203bpZjfsboQS+jO8eFDEq7/Gm//GbZuDtj4YeLw3w8y8OOVMG8/7dkpr6xubW+Xtys7u3v5B9fCorWWmKLao5FJ1Y6KRM4EtwwzHbqqQJDHHTjy+nfmdJ1SaSfFoJilGCRkKNmCUGCsFYUxUHops2sNetebVvTncVeIXpAYFmr3qV9iXNEtQGMqJ1oHvpSbKiTKMcpxWwkxjSuiYDDGwVJAEdZTPT566Z1bpuwOpbAnjztXfEzlJtJ4kse1MiBnpZW8m/ucFmRncRDkTaWZQ0MWiQcZdI93Z/26fKaSGTywhVDF7q0tHRBFqbEoVG4K//PIqaV/U/au693BZa9wVcZThBE7hHHy4hgbcQxNaQEHCM7zCm2OcF+fd+Vi0lpxi5hj+wPn8AZ9kkX0=</latexit>

⌫̄eGemma

XENONnT From solar neutrinos



1986



Contents
1. Important Basic Concepts in Particle Physics
2. Spontaneous Symmetry Breaking, Nambu-Goldstone bosons, and the Higgs Mechanism

4. CP-Violation: Weak and Strong
5. Grand Unification and the SU(5) model
6. Left-Right Models of the Weak Interactions
7. SO(10) Grand Unification
8. Technicolor and Compositeness
9. Global Supersymmetry
10. Field Theories with Global Supersymmetry
11. Broken Supersymmetry and Applications to Particle Physics
12. Phenomenology of Supersymmetric Models
13. Supersymmetric Grand Unification
14. Local Supersymmetry (N=1)
15. Application of Supergravity (N=1) to Particle Physics
16. Beyond N=1 Supergravity

3. The                  Model 
<latexit sha1_base64="4mfLvENXUyKmTmBk/+d4okYqoWg=">AAAB+3icbVBNT8JAEN3iF+JXxaOXjcQELqQlGj0SvXjwgNECCTTNdtnChu1HdqdG0vBXvHjQGK/+EW/+GxfoQcGXTPLy3kxm5vmJ4Aos69sorK1vbG4Vt0s7u3v7B+Zhua3iVFLm0FjEsusTxQSPmAMcBOsmkpHQF6zjj69nfueRScXj6AEmCXNDMox4wCkBLXlm+d6pNmrebR94yBR2qnbNMytW3ZoDrxI7JxWUo+WZX/1BTNOQRUAFUapnWwm4GZHAqWDTUj9VLCF0TIasp2lE9CY3m98+xadaGeAglroiwHP190RGQqUmoa87QwIjtezNxP+8XgrBpZvxKEmBRXSxKEgFhhjPgsADLhkFMdGEUMn1rZiOiCQUdFwlHYK9/PIqaTfq9nndujurNK/yOIroGJ2gKrLRBWqiG9RCDqLoCT2jV/RmTI0X4934WLQWjHzmCP2B8fkDUoKSrg==</latexit>

SU(2)L ⇥ U(1)

1986: Remarkable!
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3. The                  Model 
<latexit sha1_base64="4mfLvENXUyKmTmBk/+d4okYqoWg=">AAAB+3icbVBNT8JAEN3iF+JXxaOXjcQELqQlGj0SvXjwgNECCTTNdtnChu1HdqdG0vBXvHjQGK/+EW/+GxfoQcGXTPLy3kxm5vmJ4Aos69sorK1vbG4Vt0s7u3v7B+Zhua3iVFLm0FjEsusTxQSPmAMcBOsmkpHQF6zjj69nfueRScXj6AEmCXNDMox4wCkBLXlm+d6pNmrebR94yBR2qnbNMytW3ZoDrxI7JxWUo+WZX/1BTNOQRUAFUapnWwm4GZHAqWDTUj9VLCF0TIasp2lE9CY3m98+xadaGeAglroiwHP190RGQqUmoa87QwIjtezNxP+8XgrBpZvxKEmBRXSxKEgFhhjPgsADLhkFMdGEUMn1rZiOiCQUdFwlHYK9/PIqaTfq9nndujurNK/yOIroGJ2gKrLRBWqiG9RCDqLoCT2jV/RmTI0X4934WLQWjHzmCP2B8fkDUoKSrg==</latexit>

SU(2)L ⇥ U(1)

1986: Remarkable … and still today!

B
S
M



Where could some light come from?

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 Or the experimental sign of some of the great ideas (GUT, Susy, …)

2c Gravity
2d Inflation



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 Or the experimental sign of some of the great ideas (GUT, Susy, …)

2c Gravity
2d Inflation

 focus on 3b, assuming (which requires) new physics in the MultiTeV
Here, and with a view on the next decade or so,

Where could some light come from?



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)

<latexit sha1_base64="ud9ks0pk0f/EZRy1+amJifrCjNA="></latexit>

LSM = �1

4
F a
µ⌫F

aµ⌫ + i ̄ /D 

<latexit sha1_base64="mVvTXma422XgF5JW43PbF9DZZTc="></latexit>

+|Dµ�|2 +M2|�|2 � �|�|4 + ⇤+ �ij� ̄i j



Falkowski, Straub 2019

Three examples for the “best LEP” EFT coefficients

H ! ��
<latexit sha1_base64="SUCfOBz8aPTWdofYPXMW8SpShTQ=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIosuiG3dW6AvaoWTSTBuaScYkUyhDv8ONC0Xc+jHu/Bsz7Sy09UDgcM693JMTxJxp47rfTmFtfWNzq7hd2tnd2z8oHx61tEwUoU0iuVSdAGvKmaBNwwynnVhRHAWctoPxXea3J1RpJkXDTGPqR3goWMgINlbyexE2I4J5+jDrN/rlilt150CrxMtJBXLU++Wv3kCSJKLCEI617npubPwUK8MIp7NSL9E0xmSMh7RrqcAR1X46Dz1DZ1YZoFAq+4RBc/X3RoojradRYCezkHrZy8T/vG5iwhs/ZSJODBVkcShMODISZQ2gAVOUGD61BBPFbFZERlhhYmxPJVuCt/zlVdK6qHpXVffxslK7zesowgmcwjl4cA01uIc6NIHAEzzDK7w5E+fFeXc+FqMFJ985hj9wPn8A6YySMA==</latexit>

OT

1. On shell measurements

Projection with 2 observables only

LEP

<latexit sha1_base64="eTXNFSwTsqX8zjPjYf7tRKXOpmw=">AAAB+XicbVBNS8NAFHypX7V+RT16WSyCp5KIosdSL96sYG2hDWGz3bRLN5uwuymUkH/ixYMiXv0n3vw3btoctHVgYZh5jzc7QcKZ0o7zbVXW1jc2t6rbtZ3dvf0D+/DoScWpJLRDYh7LXoAV5UzQjmaa014iKY4CTrvB5Lbwu1MqFYvFo54l1IvwSLCQEayN5Nv2IMJ6TDDP7nM/67Zy3647DWcOtErcktShRNu3vwbDmKQRFZpwrFTfdRLtZVhqRjjNa4NU0QSTCR7RvqECR1R52Tx5js6MMkRhLM0TGs3V3xsZjpSaRYGZLHKqZa8Q//P6qQ5vvIyJJNVUkMWhMOVIx6ioAQ2ZpETzmSGYSGayIjLGEhNtyqqZEtzlL6+Sp4uGe9VwHi7rzVZZRxVO4BTOwYVraMIdtKEDBKbwDK/wZmXWi/VufSxGK1a5cwx/YH3+AMHwk7w=</latexit>

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

<latexit sha1_base64="3xsE8im0hBmTisXoGADSfbnKXp0=">AAACCHicbVDLSgMxFM3UV62vqksXBkvBVZkpim6EohuXFewDOmW4k0nb0CQzJBmhDF268VfcuFDErZ/gzr8xfSy09cC9HM65l+SeMOFMG9f9dnIrq2vrG/nNwtb2zu5ecf+gqeNUEdogMY9VOwRNOZO0YZjhtJ0oCiLktBUObyZ+64EqzWJ5b0YJ7QroS9ZjBIyVguKxH1FuAPsiDTK/D0LArI/xFa765aBYcivuFHiZeHNSQnPUg+KXH8UkFVQawkHrjucmppuBMoxwOi74qaYJkCH0acdSCYLqbjY9ZIzLVolwL1a2pMFT9fdGBkLrkQjtpAAz0IveRPzP66Smd9nNmExSQyWZPdRLOTYxnqSCI6YoMXxkCRDF7F8xGYACYmx2BRuCt3jyMmlWK955xb07K9Wu53Hk0RE6QafIQxeohm5RHTUQQY/oGb2iN+fJeXHenY/ZaM6Z7xyiP3A+fwBto5ju</latexit>

�µ�� = 2%

5/28

<latexit sha1_base64="qOjGw7263TGdE+lNa1Dhj7lNEAM=">AAAB63icdVDLSgMxFM3UV62vqks3wSK4kGE6fboruNBlxb6gHUomzbShSWZIMkIZ+gtuXCji1h9y59+YaSuo6IELh3Pu5d57/IhRpR3nw8qsrW9sbmW3czu7e/sH+cOjjgpjiUkbhyyUPR8pwqggbU01I71IEsR9Rrr+9Cr1u/dEKhqKlp5FxONoLGhAMdKpdHcBW8N8wbEv61W34kLHdpyaW6qmxK2V3RIsGiVFAazQHObfB6MQx5wIjRlSql90Iu0lSGqKGZnnBrEiEcJTNCZ9QwXiRHnJ4tY5PDPKCAahNCU0XKjfJxLElZpx33RypCfqt5eKf3n9WAd1L6EiijUReLkoiBnUIUwfhyMqCdZsZgjCkppbIZ4gibA28eRMCF+fwv9Jx7WLFdu5LRca16s4suAEnIJzUAQ10AA3oAnaAIMJeABP4Nni1qP1Yr0uWzPWauYY/ID19gl2oo3i</latexit>

S, T
<latexit sha1_base64="r7uOGIrQF6e/Jr+nVzM7WgOLqd8=">AAACH3icbVDLSgMxFM3UV62vqks3g0UUhDIjvjaC1E13VrCt0GmHO2k6DSaZIckIZZg/ceOvuHGhiLjr35g+BLUeCBzOuZebc4KYUaUdZ2jl5uYXFpfyy4WV1bX1jeLmVkNFicSkjiMWybsAFGFUkLqmmpG7WBLgASPN4P5q5DcfiFQ0Erd6EJM2h1DQHsWgjeQXTz0Ouo+BpdeZnzYr2UUY7lc7h56iIYcOVJsd8FOPJ55Iskrnm/nFklN2xrBniTslJTRFzS9+et0IJ5wIjRko1XKdWLdTkJpiRrKClygSA76HkLQMFcCJaqfjfJm9Z5Su3YukeULbY/XnRgpcqQEPzOQojfrrjcT/vFaie+ftlIo40UTgyaFewmwd2aOy7C6VBGs2MASwpOavNu6DBKxNpQVTgvs38ixpHJXdk7Jzc1y6rEzryKMdtIsOkIvO0CWqohqqI4we0TN6RW/Wk/VivVsfk9GcNd3ZRr9gDb8AJkGjrg==</latexit>

OWB = gg
0
H

+
�
a
HW

a
µ⌫B

µ⌫



<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

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

T

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

Ŝ, �gb(          smaller)

Composite HiggsIf 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 

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="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



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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Precision in the “near” future of BSM

Is there one Higgs boson only?

What is the scale of Higgs compositeness, if any?

Two defi



- Higgs couplings

- Universal 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”



 Universal observables in composite Higgs

SILH, 2007

Glioti et al, 2022



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



A projection of the future sensitivity
on some key observables 

Artuso et al, 2022

<latexit sha1_base64="zO/lZAkeSLiR1VqUWYUdwHENhS0=">AAAB+nicbVBNSwMxEJ31s9avrR69BIvgqeyKoseiF48V7Ae0S8mm2TY0myxJ1lLW+k+8eFDEq7/Em//GtN2Dtj4YeLw3w8y8MOFMG8/7dlZW19Y3Ngtbxe2d3b19t3TQ0DJVhNaJ5FK1QqwpZ4LWDTOcthJFcRxy2gyHN1O/+UCVZlLcm3FCgxj3BYsYwcZKXbcUdhTrDwxWSo6QfuK865a9ijcDWiZ+TsqQo9Z1vzo9SdKYCkM41rrte4kJMqwMI5xOip1U0wSTIe7TtqUCx1QH2ez0CTqxSg9FUtkSBs3U3xMZjrUex6HtjLEZ6EVvKv7ntVMTXQUZE0lqqCDzRVHKkZFomgPqMUWJ4WNLMFHM3orIACtMjE2raEPwF19eJo2zin9R8e7Oy9XrPI4CHMExnIIPl1CFW6hBHQiM4Ble4c15dF6cd+dj3rri5DOH8AfO5w+0f5RJ</latexit>

b ! s ll

<latexit sha1_base64="SCfJCzDWkeQHiJrNfPiZ7WWEVEM=">AAAB/XicbVDJSgNBEO2JW4zbuNy8NAbBU5gRRY9BLx4jmAUyQ+jp9CRNerqH7holDsFf8eJBEa/+hzf/xs5y0MQHBY/3qqiqF6WCG/C8b6ewtLyyulZcL21sbm3vuLt7DaMyTVmdKqF0KyKGCS5ZHTgI1ko1I0kkWDMaXI/95j3Thit5B8OUhQnpSR5zSsBKHfcgCjTv9YForR4wxQIHMuu4Za/iTYAXiT8jZTRDreN+BV1Fs4RJoIIY0/a9FMKcaOBUsFEpyAxLCR2QHmtbKknCTJhPrh/hY6t0cay0LQl4ov6eyElizDCJbGdCoG/mvbH4n9fOIL4Mcy7TDJik00VxJjAoPI4Cd7lmFMTQEkI1t7di2ieaULCBlWwI/vzLi6RxWvHPK97tWbl6NYujiA7RETpBPrpAVXSDaqiOKHpEz+gVvTlPzovz7nxMWwvObGYf/YHz+QMAfJTs</latexit>

b ! cl⌫



*

*

*
*

**

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

Fc

Flavour in composite Higgs (prospects)
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

HL-LHC “universal” 

<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

<latexit sha1_base64="zO/lZAkeSLiR1VqUWYUdwHENhS0=">AAAB+nicbVBNSwMxEJ31s9avrR69BIvgqeyKoseiF48V7Ae0S8mm2TY0myxJ1lLW+k+8eFDEq7/Em//GtN2Dtj4YeLw3w8y8MOFMG8/7dlZW19Y3Ngtbxe2d3b19t3TQ0DJVhNaJ5FK1QqwpZ4LWDTOcthJFcRxy2gyHN1O/+UCVZlLcm3FCgxj3BYsYwcZKXbcUdhTrDwxWSo6QfuK865a9ijcDWiZ+TsqQo9Z1vzo9SdKYCkM41rrte4kJMqwMI5xOip1U0wSTIe7TtqUCx1QH2ez0CTqxSg9FUtkSBs3U3xMZjrUex6HtjLEZ6EVvKv7ntVMTXQUZE0lqqCDzRVHKkZFomgPqMUWJ4WNLMFHM3orIACtMjE2raEPwF19eJo2zin9R8e7Oy9XrPI4CHMExnIIPl1CFW6hBHQiM4Ble4c15dF6cd+dj3rri5DOH8AfO5w+0f5RJ</latexit>

b ! s ll

(but no LFU violations)

explorable well inside the MultiTeV<latexit sha1_base64="J6XbIfTD9Yr5aG2BRqQrDFZP3Mw=">AAAB6nicdVDLSgMxFM34rPVVdekmWARxMcxMn+4KLnRZ0T6gHUomzbShSWZIMkIZ+gluXCji1i9y59+YaSuo6IELh3Pu5d57gphRpR3nw1pZXVvf2Mxt5bd3dvf2CweHbRUlEpMWjlgkuwFShFFBWppqRrqxJIgHjHSCyWXmd+6JVDQSd3oaE5+jkaAhxUgb6ZYPzgeFomNf1KtexYOO7Tg1r1TNiFcreyXoGiVDESzRHBTe+8MIJ5wIjRlSquc6sfZTJDXFjMzy/USRGOEJGpGeoQJxovx0fuoMnhplCMNImhIaztXvEyniSk15YDo50mP128vEv7xeosO6n1IRJ5oIvFgUJgzqCGZ/wyGVBGs2NQRhSc2tEI+RRFibdPImhK9P4f+k7dluxXZuysXG1TKOHDgGJ+AMuKAGGuAaNEELYDACD+AJPFvMerRerNdF64q1nDkCP2C9fQJWDo3b</latexit>m⇤

hotel Europa

 Higgs couplings



From the last page of Rabi’s book

Cheers to Rabi … and to the BSM



LHCb seminar, CERN October 18, 2022



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

meff = 0.8 TeV <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

25/28

(but no LFU violations)



<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

24/30

<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



�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? A discrete space-time symmetry?

Are the protons forever?
neutrino masses

0. Which rationale for matter quantum numbers?

matter-antimatter asymmetry
inflation?

the hierarchy problem
the flavour problem

gravity?

<latexit sha1_base64="ux+Z39Bqz3gAYJAByiQmXEjp8BY=">AAACAHicbVC7SgNBFJ31GeMramFhMxgEQRJ2g6KFRdDGMgHzgCQus5O7yZDZ2WVmVgibbfwVGwtFbP0MO//GyaPQxAMXDufcy733eBFnStv2t7W0vLK6tp7ZyG5ube/s5vb26yqMJYUaDXkomx5RwJmAmmaaQzOSQAKPQ8Mb3I79xiNIxUJxr4cRdALSE8xnlGgjubnDUdWNzqouFKquGF079kNSKDkpuLm8XbQnwIvEmZE8mqHi5r7a3ZDGAQhNOVGq5diR7iREakY5pNl2rCAidEB60DJUkABUJ5k8kOITo3SxH0pTQuOJ+nsiIYFSw8AznQHRfTXvjcX/vFas/atOwkQUaxB0usiPOdYhHqeBu0wC1XxoCKGSmVsx7RNJqDaZZU0IzvzLi6ReKjoXRbt6ni/fzOLIoCN0jE6Rgy5RGd2hCqohilL0jF7Rm/VkvVjv1se0dcmazRygP7A+fwCc55Ug</latexit>

|Qp +Qe �Qn| < 10�21e

Observational Structural



<latexit sha1_base64="87hM10h7dbJ8rSt/t8rKxQkXzrc=">AAAB+XicbVDLSsNAFL3xWesr6tLNYBFclaQouiy6cWcF+4A2hMl00g6dTMLMpFBC/sSNC0Xc+ifu/BsnbRbaemDgcM693DMnSDhT2nG+rbX1jc2t7cpOdXdv/+DQPjruqDiVhLZJzGPZC7CinAna1kxz2kskxVHAaTeY3BV+d0qlYrF40rOEehEeCRYygrWRfNseRFiPCebZQ+5njW7u2zWn7syBVolbkhqUaPn212AYkzSiQhOOleq7TqK9DEvNCKd5dZAqmmAywSPaN1TgiCovmyfP0blRhiiMpXlCo7n6eyPDkVKzKDCTRU617BXif14/1eGNlzGRpJoKsjgUphzpGBU1oCGTlGg+MwQTyUxWRMZYYqJNWVVTgrv85VXSadTdq7rzeFlr3pZ1VOAUzuACXLiGJtxDC9pAYArP8ApvVma9WO/Wx2J0zSp3TuAPrM8fqXuTrA==</latexit>

O2W

<latexit sha1_base64="Ax5bObwwxrfocl4Uca/BM8MadQE=">AAAB+XicbVDLSsNAFL2pr1pfUZduBovgqiRF0WWpG3dWsA9oQ5hMJ+3QySTMTAol9E/cuFDErX/izr9x0mahrQcGDufcyz1zgoQzpR3n2yptbG5t75R3K3v7B4dH9vFJR8WpJLRNYh7LXoAV5UzQtmaa014iKY4CTrvB5C73u1MqFYvFk54l1IvwSLCQEayN5Nv2IMJ6TDDPHuZ+Vm/Ofbvq1JwF0DpxC1KFAi3f/hoMY5JGVGjCsVJ910m0l2GpGeF0XhmkiiaYTPCI9g0VOKLKyxbJ5+jCKEMUxtI8odFC/b2R4UipWRSYyTynWvVy8T+vn+rw1suYSFJNBVkeClOOdIzyGtCQSUo0nxmCiWQmKyJjLDHRpqyKKcFd/fI66dRr7nXNebyqNppFHWU4g3O4BBduoAH30II2EJjCM7zCm5VZL9a79bEcLVnFzin8gfX5A4mSk5c=</latexit>

O2B

HL-LHC
<latexit sha1_base64="+sK+OhVOQZiXWRq7UCIHJA9kyQc=">AAACBXicbVA9SwNBEN2LXzF+nVpqsRgEG8OdGEwZtLGMYD4kF8PeZi9Zsnd77M4p4Uhj41+xsVDE1v9g579xE6/QxAcDj/dmmJnnx4JrcJwvK7ewuLS8kl8trK1vbG7Z2zsNLRNFWZ1KIVXLJ5oJHrE6cBCsFStGQl+wpj+8mPjNO6Y0l9E1jGLWCUk/4gGnBIzUtfdvsKd4fwBEKXmPKx7tScCuc5sel8ddu+iUnCnwPHEzUkQZal370+tJmoQsAiqI1m3XiaGTEgWcCjYueIlmMaFD0mdtQyMSMt1Jp1+M8aFRejiQylQEeKr+nkhJqPUo9E1nSGCgZ72J+J/XTiCodFIexQmwiP4sChKBQeJJJLjHFaMgRoYQqri5FdMBUYSCCa5gQnBnX54njZOSWy45V6fF6nkWRx7toQN0hFx0hqroEtVQHVH0gJ7QC3q1Hq1n6816/2nNWdnMLvoD6+Mb0RaXfA==</latexit>

Y ! 8 · 10�5

<latexit sha1_base64="8OCYMDARAzxuzR5U5yuJkim4sUs=">AAACBXicbVC7SgNBFJ2Nrxhfq5ZaDAbBxrArCVoGbSwjmAdkY5idTJIhszPLzF0lLGls/BUbC0Vs/Qc7/8bJo9DEAxcO59zLvfeEseAGPO/bySwtr6yuZddzG5tb2zvu7l7NqERTVqVKKN0IiWGCS1YFDoI1Ys1IFApWDwdXY79+z7ThSt7CMGatiPQk73JKwEpt97COA817fSBaqwdcDGhHAfa9u/S0NGq7ea/gTYAXiT8jeTRDpe1+BR1Fk4hJoIIY0/S9GFop0cCpYKNckBgWEzogPda0VJKImVY6+WKEj63SwV2lbUnAE/X3REoiY4ZRaDsjAn0z743F/7xmAt2LVsplnACTdLqomwgMCo8jwR2uGQUxtIRQze2tmPaJJhRscDkbgj//8iKpnRX8UsG7KebLl7M4sugAHaET5KNzVEbXqIKqiKJH9Ixe0Zvz5Lw4787HtDXjzGb20R84nz/HlJd2</latexit>

W ! 4 · 10�5

2. Off shell measurements

Panico et al, 2021

<latexit sha1_base64="jCnT8bzLSz76fJAR5XWBXA3Nu50=">AAAB/3icdVDLSgMxFM3UV62vUcGNm2ARXEjJFK3trujGZQX7gM5QMmmmDc1khiSjlLELf8WNC0Xc+hvu/BszbQUVPXDhcM693HuPH3OmNEIfVm5hcWl5Jb9aWFvf2Nyyt3daKkokoU0S8Uh2fKwoZ4I2NdOcdmJJcehz2vZHF5nfvqFSsUhc63FMvRAPBAsYwdpIPXsvjl3JBkONpYxuIXdFcgw579lFVEIGlQrMiFNFjiG1WrVcrkFnaiFUBHM0eva7249IElKhCcdKdR0Uay/FUjPC6aTgJorGmIzwgHYNFTikykun90/goVH6MIikKaHhVP0+keJQqXHom84Q66H67WXiX1430UHVS5mIE00FmS0KEg51BLMwYJ9JSjQfG4KJZOZWSIZYYqJNZAUTwten8H/SKpec0xK6OinWz+dx5ME+OABHwAFnoA4uQQM0AQF34AE8gWfr3nq0XqzXWWvOms/sgh+w3j4BODyWPA==</latexit>

pp ! l⌫, ll

LEP

6/28

<latexit sha1_base64="H7QCAC69SAIRp09m9zPwtd09lh0=">AAAB63icdVDLSgMxFM34rPVVdekmWAQXMsxMn+4KLnRZwT6kHUomzbShSWZIMkIZ+gtuXCji1h9y59+YaSuo6IELh3Pu5d57gphRpR3nw1pZXVvf2Mxt5bd3dvf2CweHbRUlEpMWjlgkuwFShFFBWppqRrqxJIgHjHSCyWXmd+6JVDQSt3oaE5+jkaAhxUhnUucc3g0KRce+qFe9igcd23FqXqmaEa9W9krQNUqGIliiOSi894cRTjgRGjOkVM91Yu2nSGqKGZnl+4kiMcITNCI9QwXiRPnp/NYZPDXKEIaRNCU0nKvfJ1LElZrywHRypMfqt5eJf3m9RId1P6UiTjQReLEoTBjUEcweh0MqCdZsagjCkppbIR4jibA28eRNCF+fwv9J27Pdiu3clIuNq2UcOXAMTsAZcEENNMA1aIIWwGAMHsATeLa49Wi9WK+L1hVrOXMEfsB6+wSEUo3r</latexit>

W,Y

LEP

Three examples for the “best LEP” EFT coefficients



Franceschini et al, 2018

2. Off shell measurements

3/ab projection

7/28

<latexit sha1_base64="nm/kmp5RdspSVmGVqng0dRdi/Ks=">AAAB+HicbVDLSsNAFL2pr1ofjbp0M1gEVyURRZelbtxZwT6gDWEynbRDJ5MwMxFqyJe4caGIWz/FnX/jtM1CWw8MHM65l3vmBAlnSjvOt1VaW9/Y3CpvV3Z29/ar9sFhR8WpJLRNYh7LXoAV5UzQtmaa014iKY4CTrvB5Gbmdx+pVCwWD3qaUC/CI8FCRrA2km9XBxHWY4J5dpf7WTP37ZpTd+ZAq8QtSA0KtHz7azCMSRpRoQnHSvVdJ9FehqVmhNO8MkgVTTCZ4BHtGypwRJWXzYPn6NQoQxTG0jyh0Vz9vZHhSKlpFJjJWUy17M3E/7x+qsNrL2MiSTUVZHEoTDnSMZq1gIZMUqL51BBMJDNZERljiYk2XVVMCe7yl1dJ57zuXtad+4tao1nUUYZjOIEzcOEKGnALLWgDgRSe4RXerCfrxXq3PhajJavYOYI/sD5/ABLwk1s=</latexit>

OB

<latexit sha1_base64="p4tap4/OUKRE7nFzLCSBXjCV32U=">AAAB+HicbVDLSsNAFL3xWeujUZduBovgqiSi6LLoxp0V7APaECbTSTt0MgkzE6GGfIkbF4q49VPc+TdO2iy09cDA4Zx7uWdOkHCmtON8Wyura+sbm5Wt6vbO7l7N3j/oqDiVhLZJzGPZC7CinAna1kxz2kskxVHAaTeY3BR+95FKxWLxoKcJ9SI8EixkBGsj+XZtEGE9Jphnd7mfdXPfrjsNZwa0TNyS1KFEy7e/BsOYpBEVmnCsVN91Eu1lWGpGOM2rg1TRBJMJHtG+oQJHVHnZLHiOTowyRGEszRMazdTfGxmOlJpGgZksYqpFrxD/8/qpDq+8jIkk1VSQ+aEw5UjHqGgBDZmkRPOpIZhIZrIiMsYSE226qpoS3MUvL5POWcO9aDj35/XmdVlHBY7gGE7BhUtowi20oA0EUniGV3iznqwX6936mI+uWOXOIfyB9fkDMtmTcA==</latexit>

OW

LEP

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

pp ! V V (h)

Three examples for the “best LEP” EFT coefficients


