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OUTLINE

 Current bounds and relation to BSM models 

 Outlook for future colliders 

 Slight tension in                 and its connection to new physicstt̄W (tt̄Z)
<latexit sha1_base64="n5XlO9x4wJ/28OWDp4zW++kwXf8=">AAACCXicbVDLSgMxFM3UV62vUZdugkWomzJTBV0WXOiygn1gZyiZNNOGZjJDckcoQ8GVG3/FjQtF3PoH7vwb04egrQcunJxzL7n3BIngGhzny8otLa+sruXXCxubW9s79u5eQ8epoqxOYxGrVkA0E1yyOnAQrJUoRqJAsGYwuBj7zTumNI/lDQwT5kekJ3nIKQEjdWwMXkBUBqOmJ1gIpZ/nrad4rw/HuGMXnbIzAV4k7owU0Qy1jv3pdWOaRkwCFUTrtusk4GdEAaeCjQpeqllC6ID0WNtQSSKm/WxyyQgfGaWLw1iZkoAn6u+JjERaD6PAdEYE+nreG4v/ee0UwnM/4zJJgUk6/ShMBYYYj2PBXa4YBTE0hFDFza6Y9okiFEx4BROCO3/yImlUyu5JuXJ9Wqxe3k/jyKMDdIhKyEVnqIquUA3VEUUP6Am9oFfr0Xq23qz3aWvOmkW4j/7A+vgGEpea+Q==</latexit>



WHY CARE FOR FOUR-TOP PRODUCTION NOW…

 Parametrize new physics with strong coupling     and heavy resonance mass  

 Models with composite Higgs and (right handed) top 

               Contact interaction                                      generated with 

 For global analyses see, e.g.: 

 Degrande et al. 1010.6304, Durieux et al. 1807.02121, Farina et al. 1706.03068, de Blas et al. 1905.03764, 

Maltoni et al. 1910.03606               Susanne Westhoff’s talk on Thursday

ctt ⇠
g2⇤
m2

⇤<latexit sha1_base64="zwJuVHE0jTZWY1rcuJnY06fW44Y=">AAACDHicbZBLSwMxFIUz9VXrq+rSTbAIrspMFXRZcKHLCvYBnXHIpJk2NJkZkjtCGQbcuvGvuHGhiFt/gDv/jelD0NYLgY9zTkjuCRLBNdj2l1VYWl5ZXSuulzY2t7Z3yrt7LR2nirImjUWsOgHRTPCINYGDYJ1EMSIDwdrB8GLst++Y0jyObmCUME+SfsRDTgkYyS9XqJ8B5K7m0g0VoVn/tua7REOeyR8yKbtqTwYvgjODCppNwy9/ur2YppJFQAXRuuvYCXgZUcCpYHnJTTVLCB2SPusajIhk2ssmy+T4yCg9HMbKnAjwRP19IyNS65EMTFISGOh5byz+53VTCM+9jEdJCiyi04fCVGCI8bgZ3OOKURAjA4Qqbv6K6YCYTsD0VzIlOPMrL0KrVnVOqrXr00r98n5aRxEdoEN0jBx0huroCjVQE1H0gJ7QC3q1Hq1n6816n0YL1qzCffRnrI9vKNqcuw==</latexit>

ctt (t̄R�µtR) (t̄R�
µtR)

<latexit sha1_base64="kj0lbKXKoJQJOEjbb5lMrXXcmDY=">AAACN3icbVDLSgMxFM34rPVVdekmWATdlJkq6LLgQldSxarQqcOdNNOGJjNDckcoQ8GPcuNvuNONC0Xc+gemj4WvA4GTc84luSdMpTDouk/O1PTM7Nx8YaG4uLS8slpaW780SaYZb7BEJvo6BMOliHkDBUp+nWoOKpT8KuwdDf2rW66NSOIL7Ke8paATi0gwQCsFpVMW5IgDX/IId/wQdI6D4NzvgFIQ+CqjaG9adLq4+2/m5mcmKJXdijsC/Uu8CSmTCepB6dFvJyxTPEYmwZim56bYykGjYJIPin5meAqsBx3etDQGxU0rH+09oNtWadMo0fbESEfq94kclDF9FdqkAuya395Q/M9rZhgdtnIRpxnymI0fijJJMaHDEmlbaM5Q9i0BpoX9K2Vd0MDQVl20JXi/V/5LLqsVb69SPdsv147vxnUUyCbZIjvEIwekRk5InTQII/fkmbySN+fBeXHenY9xdMqZVLhBfsD5/AJTGK5j</latexit>

g⇤ m⇤

 See also Matthew McCullough’s talk on Monday
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Not a global fit 

Chose operators that 
dominate different parts of 
parameter space 

      comparable to 
constraints from Higgs 
observables

WHY CARE FOR FOUR-TOP PRODUCTION NOW…

Ott

LHC :
p
s = 7, 8, 13TeV, L = 5, 20, 35.9 fb�1

<latexit sha1_base64="cT5NedMF42hvtYNhV21+jv7EvzQ="></latexit>



… AND IN THE FUTURE?

 FCC — hh 

 Much larger SM rate of four top events,  

       contribution grows with energy  

 CLIC/ILC /FCC-ee 

 Indirect probes exploiting high precision 

 One-loop sensitivity to  through Ott
<latexit sha1_base64="5KJqTdPtfrn8qyzsG6Z0fkotSw4=">AAAB+XicbVDLSsNAFJ3UV62vqEs3g0VwVZIq6LLgQndWsA9oQ5hMJ+3QySTM3BRKCPghblwo4tY/ceffOGm70NYDFw7n3MucOUEiuAbH+bZKa+sbm1vl7crO7t7+gX141NZxqihr0VjEqhsQzQSXrAUcBOsmipEoEKwTjG8KvzNhSvNYPsI0YV5EhpKHnBIwkm/b/YjAiBKR3ed+BpD7dtWpOTPgVeIuSBUt0PTtr/4gpmnEJFBBtO65TgJeRhRwKlhe6aeaJYSOyZD1DJUkYtrLZslzfGaUAQ5jZUYCnqm/LzISaT2NArNZ5NTLXiH+5/VSCK+9jMskBSbp/KEwFRhiXNSAB1wxCmJqCKGKm6yYjogiFExZFVOCu/zlVdKu19yLWv3hstq4fZrXUUYn6BSdIxddoQa6Q03UQhRN0DN6RW9WZr1Y79bHfLVkLSo8Rn9gff4AYaSUkA==</latexit>

[Frederix, Pagani, Zaro 1711.02116]

e+e� ! tt̄
<latexit sha1_base64="pkVCxzxmHLqV/8Rsn/2fcy+9juc=">AAAB+3icbVDJSgNBEO2JW4zbGI9eBoMgiGEmCnoMeNBjBLNAZhJ6OpWkSc9Cd40YhgG/xIsHRbz6I978GzvLQRMfFDzeq6Kqnh8LrtC2v43cyura+kZ+s7C1vbO7Z+4XGypKJIM6i0QkWz5VIHgIdeQooBVLoIEvoOmPrid+8wGk4lF4j+MYvIAOQt7njKKWumYROqfQOXMxstD1qUwx65olu2xPYS0TZ05KZI5a1/xyexFLAgiRCapU27Fj9FIqkTMBWcFNFMSUjegA2pqGNADlpdPbM+tYKz2rH0ldIVpT9fdESgOlxoGvOwOKQ7XoTcT/vHaC/Ssv5WGcIIRstqifCGvyqQ7C6nEJDMVYE8ok17dabEglZajjKugQnMWXl0mjUnbOy5W7i1L15mkWR54ckiNyQhxySarkltRInTDySJ7JK3kzMuPFeDc+Zq05Yx7hAfkD4/MHmlCUlg==</latexit>

�4t,FCC

�4t,LHC

⇠ 350
<latexit sha1_base64="aoSh6ajGK6rmvY6+ACOuFkEw2jU=">AAACF3icbZDLSgMxFIYzXmu9jbp0M1gEF1Jm2oouCwXtwkUFe4HOMGTSTBuaZIYkI5RhwIdw46u4caGIW935NqaXRW39IfDnP+eQnC+IKZHKtn+MldW19Y3N3FZ+e2d3b988OGzJKBEIN1FEI9EJoMSUcNxURFHciQWGLKC4HQxr43r7AQtJIn6vRjH2GOxzEhIElY58s+iGAqLUlaTPoJ9W1Pl1rZZl88FtXQf6zsoXtm8W7KI9kbVsnJkpgJkavvnt9iKUMMwVolDKrmPHykuhUARRnOXdROIYoiHs4662HDIsvXSyV2ad6qRnhZHQhytrks5PpJBJOWKB7mRQDeRibRz+V+smKrzyUsLjRGGOpg+FCbVUZI0hWT0iMFJ0pA1Egui/WmgANSilUeY1BGdx5WXTKhWdcrF0VylUbx6nOHLgGJyAM+CAS1AFddAATYDAE3gBb+DdeDZejQ/jc9q6YswQHoE/Mr5+AZ6Wn/g=</latexit>

Ott



AT FUTURE HADRON COLLIDERSOtt
<latexit sha1_base64="XR+4yr7Om0PickPdTWxHopWlKto=">AAAB+XicdVDLSgMxFM3UV62vUZdugkVwNaRTq+2u4MadFawttMOQSdM2NPMguVMoQ//EjQtF3PoDfoM7/8b0IajogQuHc+4lJydIpNBAyIeVW1ldW9/Ibxa2tnd29+z9gzsdp4rxJotlrNoB1VyKiDdBgOTtRHEaBpK3gtHlzG+NudIijm5hknAvpINI9AWjYCTftrshhSGjMrue+hnA1LeLxCHVCqnVMHHKxK1Vzg2pkHLVdXHJIXMU0RIN337v9mKWhjwCJqnWnRJJwMuoAsEknxa6qeYJZSM64B1DIxpy7WXz5FN8YpQe7sfKTAR4rn6/yGio9SQMzOYsp/7tzcS/vE4K/aqXiShJgUds8VA/lRhiPKsB94TiDOTEEMqUMFkxG1JFGZiyCqaEr5/i/8md65TKjntzVqw33xZ15NEROkanqIQuUB1doQZqIobG6B49oicrsx6sZ+tlsZqzlhUeoh+wXj8B5xWVKg==</latexit>

Setup: 

Generation at LO, rescaled to highest order predictions 

SS dilepton and three lepton decay channel 

Analysis: 

Require                  ,              and  

Perform binned fit over three bins in ST in both decay channels

Nj � 5(4)
<latexit sha1_base64="H4lIB4XcVB/o3PBI601jtkS13Xw=">AAAB9HicbZBLSwMxFIXv+Kz1VXXpJliEuikztaLLggtdSQX7gHYomfROG5t5NMkUSin4L9y4UMStP8ad/8b0sdDWA4GPc27IzfFiwZW27W9rZXVtfWMztZXe3tnd288cHFZVlEiGFRaJSNY9qlDwECuaa4H1WCINPIE1r3c9yWsDlIpH4YMexugGtBNynzOqjeXetR5Js4N9cpErnrUyWTtvT0WWwZlDFuYqtzJfzXbEkgBDzQRVquHYsXZHVGrOBI7TzURhTFmPdrBhMKQBKnc0XXpMTo3TJn4kzQk1mbq/b4xooNQw8MxkQHVXLWYT87+skWj/yh3xME40hmz2kJ8IoiMyaYC0uUSmxdAAZZKbXQnrUkmZNj2lTQnO4peXoVrIO+f5wn0xW7p5mtWRgmM4gRw4cAkluIUyVIBBH57hFd6sgfVivVsfs9EVa17hEfyR9fkDu1WRLw==</latexit>

Nb � 3
<latexit sha1_base64="nLW3RBytOKpmjRXDWnXIvsgRHYY=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKewmgh4DHvQkEcwDkyXMTnqTIbOz68ysEELAj/DiQRGv/o03/8bJ46CJBQ1FVTfdXUEiuDau++1kVlbX1jeym7mt7Z3dvfz+QV3HqWJYY7GIVTOgGgWXWDPcCGwmCmkUCGwEg8uJ33hEpXks78wwQT+iPclDzqix0v1NJyDtHj6QcidfcIvuFGSZeHNSgDmqnfxXuxuzNEJpmKBatzw3Mf6IKsOZwHGunWpMKBvQHrYslTRC7Y+mF4/JiVW6JIyVLWnIVP09MaKR1sMosJ0RNX296E3E/7xWasILf8RlkhqUbLYoTAUxMZm8T7pcITNiaAllittbCetTRZmxIeVsCN7iy8ukXip65WLp9qxQuXqaxZGFIziGU/DgHCpwDVWoAQMJz/AKb452Xpx352PWmnHmER7CHzifP2l3kII=</latexit>

p`1T � 275GeV
<latexit sha1_base64="507FDPKUpDmNC2iCLp1tjGPP05s=">AAACCXicbZBLSwMxFIUzPmt9jbp0EyyCCykzVanLgou6rNAXdMYhk962oZmHSUYoQ8GVG/+KGxeKuPUfuPPfmGm70NYDgY9zbkju8WPOpLKsb2NpeWV1bT23kd/c2t7ZNff2mzJKBIUGjXgk2j6RwFkIDcUUh3YsgAQ+h5Y/vMry1j0IyaKwrkYxuAHph6zHKFHa8kwce/Xb1AHOPXuMnT7c4VL5wjnFjghwFZp5zyxYRWsivAj2DApopppnfjndiCYBhIpyImXHtmLlpkQoRjmM804iISZ0SPrQ0RiSAKSbTjYZ42PtdHEvEvqECk/c3zdSEkg5Cnw9GRA1kPNZZv6XdRLVu3RTFsaJgpBOH+olHKsIZ7XgLhNAFR9pIFQw/VdMB0QQqnR5WQn2/MqL0CwV7bNi6ea8UKk+TOvIoUN0hE6Qjcqogq5RDTUQRY/oGb2iN+PJeDHejY/p6JIxq/AA/ZHx+QNgJZic</latexit>

ST
<latexit sha1_base64="wcsQya+FtwIU86IXltbJog2X3Ko=">AAAB6nicbVDLSgNBEOz1GeMr6tHLYBA8hd0o6DHgQY+RPCFZwuykNxkyO7vMzAphCfgDXjwo4tUv8ubfOHkcNLGgoajqprsrSATXxnW/nbX1jc2t7dxOfndv/+CwcHTc1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoduq3HlFpHsu6GSfoR3QgecgZNVaq1Xr1XqHoltwZyCrxFqQIC1R7ha9uP2ZphNIwQbXueG5i/Iwqw5nASb6bakwoG9EBdiyVNELtZ7NTJ+TcKn0SxsqWNGSm/p7IaKT1OApsZ0TNUC97U/E/r5Oa8MbPuExSg5LNF4WpICYm079JnytkRowtoUxxeythQ6ooMzadvA3BW355lTTLJe+yVH64KlbunuZx5OAUzuACPLiGCtxDFRrAYADP8ApvjnBenHfnY9665iwiPIE/cD5/ADEtjic=</latexit>
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<latexit sha1_base64="XR+4yr7Om0PickPdTWxHopWlKto=">AAAB+XicdVDLSgMxFM3UV62vUZdugkVwNaRTq+2u4MadFawttMOQSdM2NPMguVMoQ//EjQtF3PoDfoM7/8b0IajogQuHc+4lJydIpNBAyIeVW1ldW9/Ibxa2tnd29+z9gzsdp4rxJotlrNoB1VyKiDdBgOTtRHEaBpK3gtHlzG+NudIijm5hknAvpINI9AWjYCTftrshhSGjMrue+hnA1LeLxCHVCqnVMHHKxK1Vzg2pkHLVdXHJIXMU0RIN337v9mKWhjwCJqnWnRJJwMuoAsEknxa6qeYJZSM64B1DIxpy7WXz5FN8YpQe7sfKTAR4rn6/yGio9SQMzOYsp/7tzcS/vE4K/aqXiShJgUds8VA/lRhiPKsB94TiDOTEEMqUMFkxG1JFGZiyCqaEr5/i/8md65TKjntzVqw33xZ15NEROkanqIQuUB1doQZqIobG6B49oicrsx6sZ+tlsZqzlhUeoh+wXj8B5xWVKg==</latexit>

AT FUTURE HADRON COLLIDERS

Four-fermion interaction 

             enhancement at high  

             energies 

ST =
X

leptons

pT +
X

jets

pT
<latexit sha1_base64="FwcEQt2GCeZ8RGjXW9V44Kztkxs=">AAACFXicbZBLSwMxFIUz9V1fVZdugkUQlDKjgm4EwYUuFVsrtGXIpLc2mmSG5I5QhoK/wY1/xY0LRdwK7vw3pg9QqwcCh+/ckNwTJVJY9P1PLzc2PjE5NT2Tn52bX1gsLC1f2Dg1HCo8lrG5jJgFKTRUUKCEy8QAU5GEanRz1Murt2CsiHUZOwk0FLvSoiU4Q4fCwtZ5WD6o21SFWd0oKiHBWNtuEpY3v+k1YB+FhaJf8vuif00wNEUy1GlY+Kg3Y54q0Mgls7YW+Ak2MmZQcAndfD21kDB+w66g5qxmCmwj62/VpeuONGkrNu5opH3680bGlLUdFblJxbBtR7Me/C+rpdjab2RCJymC5oOHWqmkGNNeRbQpDHCUHWcYN8L9lfI2M4yjKzLvSghGV/5rLrZLwU5p+2y3eHh8N6hjmqySNbJBArJHDskJOSUVwsk9eSTP5MV78J68V+9tMJrzhhWukF/y3r8AkTegIQ==</latexit>
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Ott
<latexit sha1_base64="XR+4yr7Om0PickPdTWxHopWlKto=">AAAB+XicdVDLSgMxFM3UV62vUZdugkVwNaRTq+2u4MadFawttMOQSdM2NPMguVMoQ//EjQtF3PoDfoM7/8b0IajogQuHc+4lJydIpNBAyIeVW1ldW9/Ibxa2tnd29+z9gzsdp4rxJotlrNoB1VyKiDdBgOTtRHEaBpK3gtHlzG+NudIijm5hknAvpINI9AWjYCTftrshhSGjMrue+hnA1LeLxCHVCqnVMHHKxK1Vzg2pkHLVdXHJIXMU0RIN337v9mKWhjwCJqnWnRJJwMuoAsEknxa6qeYJZSM64B1DIxpy7WXz5FN8YpQe7sfKTAR4rn6/yGio9SQMzOYsp/7tzcS/vE4K/aqXiShJgUds8VA/lRhiPKsB94TiDOTEEMqUMFkxG1JFGZiyCqaEr5/i/8md65TKjntzVqw33xZ15NEROkanqIQuUB1doQZqIobG6B49oicrsx6sZ+tlsZqzlhUeoh+wXj8B5xWVKg==</latexit>

AT FUTURE HADRON COLLIDERS

Projected bounds for the full   
FCC program 

       overtakes Higgs 
measurement, despite 
precision from FCC-ee

Ott

FCC-hh :
p
s = 100TeV, L = 30 ab�1

<latexit sha1_base64="+HK/Yyg/JdlITZ19lK6RxBB3um4="></latexit>



AT FUTURE LEPTON COLLIDERSOtt
<latexit sha1_base64="XR+4yr7Om0PickPdTWxHopWlKto=">AAAB+XicdVDLSgMxFM3UV62vUZdugkVwNaRTq+2u4MadFawttMOQSdM2NPMguVMoQ//EjQtF3PoDfoM7/8b0IajogQuHc+4lJydIpNBAyIeVW1ldW9/Ibxa2tnd29+z9gzsdp4rxJotlrNoB1VyKiDdBgOTtRHEaBpK3gtHlzG+NudIijm5hknAvpINI9AWjYCTftrshhSGjMrue+hnA1LeLxCHVCqnVMHHKxK1Vzg2pkHLVdXHJIXMU0RIN337v9mKWhjwCJqnWnRJJwMuoAsEknxa6qeYJZSM64B1DIxpy7WXz5FN8YpQe7sfKTAR4rn6/yGio9SQMzOYsp/7tzcS/vE4K/aqXiShJgUds8VA/lRhiPKsB94TiDOTEEMqUMFkxG1JFGZiyCqaEr5/i/8md65TKjntzVqw33xZ15NEROkanqIQuUB1doQZqIobG6B49oicrsx6sZ+tlsZqzlhUeoh+wXj8B5xWVKg==</latexit>

t

t̄

B

t

t̄

Lower energies at lepton colliders  Cannot probe four-top production 
directly 

       contributes at 1-loop to     production: 

Reinterpret existing results by adding loop contribution

Ott
<latexit sha1_base64="5KJqTdPtfrn8qyzsG6Z0fkotSw4=">AAAB+XicbVDLSsNAFJ3UV62vqEs3g0VwVZIq6LLgQndWsA9oQ5hMJ+3QySTM3BRKCPghblwo4tY/ceffOGm70NYDFw7n3MucOUEiuAbH+bZKa+sbm1vl7crO7t7+gX141NZxqihr0VjEqhsQzQSXrAUcBOsmipEoEKwTjG8KvzNhSvNYPsI0YV5EhpKHnBIwkm/b/YjAiBKR3ed+BpD7dtWpOTPgVeIuSBUt0PTtr/4gpmnEJFBBtO65TgJeRhRwKlhe6aeaJYSOyZD1DJUkYtrLZslzfGaUAQ5jZUYCnqm/LzISaT2NArNZ5NTLXiH+5/VSCK+9jMskBSbp/KEwFRhiXNSAB1wxCmJqCKGKm6yYjogiFExZFVOCu/zlVdKu19yLWv3hstq4fZrXUUYn6BSdIxddoQa6Q03UQhRN0DN6RW9WZr1Y79bHfLVkLSo8Rn9gff4AYaSUkA==</latexit>

tt̄
<latexit sha1_base64="yAJ03/mQyBZH5vnWNPjnIHfWHjU=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKexGQY8BD3qMYB6QLGF2MpsMmZ3dzPQKYQn4DV48KOLV3/Hm3zh5HDSxoKGo6qa7K0ikMOi6305ubX1jcyu/XdjZ3ds/KB4eNUycasbrLJaxbgXUcCkUr6NAyVuJ5jQKJG8Gw5up33zk2ohYPeA44X5E+0qEglG0Ugs7AdUZTrrFklt2ZyCrxFuQEixQ6xa/Or2YpRFXyCQ1pu25CfoZ1SiY5JNCJzU8oWxI+7xtqaIRN342u3dCzqzSI2GsbSkkM/X3REYjY8ZRYDsjigOz7E3F/7x2iuG1nwmVpMgVmy8KU0kwJtPnSU9ozlCOLaFMC3srYQOqKUMbUcGG4C2/vEoalbJ3Ua7cX5aqt0/zOPJwAqdwDh5cQRXuoAZ1YCDhGV7hzRk5L8678zFvzTmLCI/hD5zPH56ukMQ=</latexit>

(t̄R�µtR) (t̄R�
µtR)

RGE
=) (@µBµ⌫) (t̄R�

⌫tR)
EOM
=) (e�µe) (t̄R�

µtR)
<latexit sha1_base64="DObleGvmGPz6tDCK/VnTcQ5CLtg="></latexit>

[Durieux, Perello, Vos, Zhang 1807.02121]                      [de Blas et al. 1905.03764]



Ott
<latexit sha1_base64="XR+4yr7Om0PickPdTWxHopWlKto=">AAAB+XicdVDLSgMxFM3UV62vUZdugkVwNaRTq+2u4MadFawttMOQSdM2NPMguVMoQ//EjQtF3PoDfoM7/8b0IajogQuHc+4lJydIpNBAyIeVW1ldW9/Ibxa2tnd29+z9gzsdp4rxJotlrNoB1VyKiDdBgOTtRHEaBpK3gtHlzG+NudIijm5hknAvpINI9AWjYCTftrshhSGjMrue+hnA1LeLxCHVCqnVMHHKxK1Vzg2pkHLVdXHJIXMU0RIN337v9mKWhjwCJqnWnRJJwMuoAsEknxa6qeYJZSM64B1DIxpy7WXz5FN8YpQe7sfKTAR4rn6/yGio9SQMzOYsp/7tzcS/vE4K/aqXiShJgUds8VA/lRhiPKsB94TiDOTEEMqUMFkxG1JFGZiyCqaEr5/i/8md65TKjntzVqw33xZ15NEROkanqIQuUB1doQZqIobG6B49oicrsx6sZ+tlsZqzlhUeoh+wXj8B5xWVKg==</latexit>
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 Follow CMS four-top cut and count strategy  

 Add missing                contribution, large in the SM
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EFT — perspective
— perspective

 Rescale the total  yieldst̄tW, t̄tZ
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 Four top production provide a competitive or even supreme probe of 

composite Higgs models, e.g. compared to Higgs precision 

 Explored a BSM interpretation of the CMS four-top search

SUMMARY

Banelli, Salvioni, Serra, Theil, Weiler: to appear 
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SYSTEMATIC UNCERTAINTIES
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Systematics:                                               , half of current theoretical uncertainties(✏tt̄tt̄, ✏tt̄W ) = (8.5%, 7.5%)
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DETECTOR EFFCIENCIES

 In the main analysis                                                      were used [arXiv:1611.05032]
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("fake, "flip) = (0.72, 2.2)⇥ 10�4
<latexit sha1_base64="5srSmC1eG25EG28VQn8XiGz7Z70="></latexit>



EFT VALIDITY
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<latexit sha1_base64="Di9Fm9djTJ4ei02rRLduIEbSI5g=">AAACEXicbZBLSwMxFIUzvq2vUZdugkWomzKjguJCCi50qWBboVOGTJqp0SQzJHfEMgz4C9z4V9y4UMStO3f+G9PHQqsHAh/n3JDcE6WCG/C8L2dicmp6ZnZuvrSwuLS84q6uNUySacrqNBGJvoyIYYIrVgcOgl2mmhEZCdaMbo77efOWacMTdQG9lLUl6Soec0rAWqFbCTLVsTmDnF8XeSDJXREcygqEHEN4vY2PsAwDYiB0y17VGwj/BX8EZTTSWeh+Bp2EZpIpoIIY0/K9FNo50cCpYEUpyAxLCb0hXdayqIhkpp0PNirwlnU6OE60PQrwwP15IyfSmJ6M7KQkcGXGs775X9bKID5o51ylGTBFhw/FmcCQ4H49uMM1oyB6FgjV3P4V0yuiCQVbUsmW4I+v/BcaO1V/t7pzvleundwP65hDG2gTVZCP9lENnaIzVEcUPaAn9IJenUfn2Xlz3oejE86ownX0S87HN3WPnco=</latexit>



CONSTRAINTS FROM OTHER LEPTON COLLIDERS
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HISTOGRAMS USED FOR FIT TO CMS DATA
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[1908.06463]


