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Spin parity ? 
Differential 

distributions ?
Total decay width ?

Couplings ?
Additional Higgs 

bosons ? 

New decay modes ?



Adhikary, Barman, Banerjee, Bhattacherjee 1812.05640

HL-LHC will not be able to measure Higgs self coupling precisely  
require 27 TeV/100 TeV colliders 



BB , Choudhury  Phys.Rev. D(2015) and  
Adhikary, Banerjee, Barman, BB, Niyogi JHEP(2018) 
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<latexit sha1_base64="r5OSHu/bzueQIMrZ/AErw3nWK34="></latexit><latexit sha1_base64="r5OSHu/bzueQIMrZ/AErw3nWK34="></latexit><latexit sha1_base64="r5OSHu/bzueQIMrZ/AErw3nWK34="></latexit>

�EW = max(|Ci|/(M2
Z/2))

<latexit sha1_base64="8ZPH7GpX9zgKHadEOBOfL6SshyE=">AAACDnicbVDLSsNAFJ3UV62vqEs3g0VpN21SBHUhFKvgRqhgbLGtYTKdtEMnD2YmYknzB278FTcuVNy6duffOH0stPXAhcM593LvPU7IqJCG8a2l5uYXFpfSy5mV1bX1DX1z60YEEcfEwgELeN1BgjDqE0tSyUg95AR5DiM1p1cZ+rV7wgUN/GvZD0nLQx2fuhQjqSRb32+eESaRHZ/XEngCPfSQg4OKTQewGOcu70r2bbGUT/K2njUKxghwlpgTkgUTVG39q9kOcOQRX2KGhGiYRihbMeKSYkaSTDMSJES4hzqkoaiPPCJa8eifBO4ppQ3dgKvyJRypvydi5AnR9xzV6SHZFdPeUPzPa0TSPWrF1A8jSXw8XuRGDMoADsOBbcoJlqyvCMKcqlsh7iKOsFQRZlQI5vTLs8QqFY4LxtVBtnw6SSMNdsAuyAETHIIyuABVYAEMHsEzeAVv2pP2or1rH+PWlDaZ2QZ/oH3+AIM3mfk=</latexit><latexit sha1_base64="8ZPH7GpX9zgKHadEOBOfL6SshyE=">AAACDnicbVDLSsNAFJ3UV62vqEs3g0VpN21SBHUhFKvgRqhgbLGtYTKdtEMnD2YmYknzB278FTcuVNy6duffOH0stPXAhcM593LvPU7IqJCG8a2l5uYXFpfSy5mV1bX1DX1z60YEEcfEwgELeN1BgjDqE0tSyUg95AR5DiM1p1cZ+rV7wgUN/GvZD0nLQx2fuhQjqSRb32+eESaRHZ/XEngCPfSQg4OKTQewGOcu70r2bbGUT/K2njUKxghwlpgTkgUTVG39q9kOcOQRX2KGhGiYRihbMeKSYkaSTDMSJES4hzqkoaiPPCJa8eifBO4ppQ3dgKvyJRypvydi5AnR9xzV6SHZFdPeUPzPa0TSPWrF1A8jSXw8XuRGDMoADsOBbcoJlqyvCMKcqlsh7iKOsFQRZlQI5vTLs8QqFY4LxtVBtnw6SSMNdsAuyAETHIIyuABVYAEMHsEzeAVv2pP2or1rH+PWlDaZ2QZ/oH3+AIM3mfk=</latexit><latexit sha1_base64="8ZPH7GpX9zgKHadEOBOfL6SshyE=">AAACDnicbVDLSsNAFJ3UV62vqEs3g0VpN21SBHUhFKvgRqhgbLGtYTKdtEMnD2YmYknzB278FTcuVNy6duffOH0stPXAhcM593LvPU7IqJCG8a2l5uYXFpfSy5mV1bX1DX1z60YEEcfEwgELeN1BgjDqE0tSyUg95AR5DiM1p1cZ+rV7wgUN/GvZD0nLQx2fuhQjqSRb32+eESaRHZ/XEngCPfSQg4OKTQewGOcu70r2bbGUT/K2njUKxghwlpgTkgUTVG39q9kOcOQRX2KGhGiYRihbMeKSYkaSTDMSJES4hzqkoaiPPCJa8eifBO4ppQ3dgKvyJRypvydi5AnR9xzV6SHZFdPeUPzPa0TSPWrF1A8jSXw8XuRGDMoADsOBbcoJlqyvCMKcqlsh7iKOsFQRZlQI5vTLs8QqFY4LxtVBtnw6SSMNdsAuyAETHIIyuABVYAEMHsEzeAVv2pP2or1rH+PWlDaZ2QZ/oH3+AIM3mfk=</latexit>

 



mt̃1 < m
�̃0
1

mt̃1

m
�̃0
1

t̃ 1
!
c�̃
0
1

t̃ 1
!
bW

⇤ �̃
0
1

t̃ 1
!
bW

�̃
0
1

t̃1 ! t�̃0
1

t̃1
<latexit sha1_base64="/Wk5YBkI2LAYebQoqtRCGCAhVyI=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQiqLeiF48VjC20oWw2m3bpZjfsToQS+jO8eFDx6r/x5r9x2+ag1QcDj/dmmJkXZYIb9Lwvp7Kyura+Ud2sbW3v7O7V9w8ejMo1ZQFVQuluRAwTXLIAOQrWzTQjaSRYJxrfzPzOI9OGK3mPk4yFKRlKnnBK0Eq9PnIRswKnA39Qb3hNbw73L/FL0oAS7UH9sx8rmqdMIhXEmJ7vZRgWRCOngk1r/dywjNAxGbKepZKkzITF/OSpe2KV2E2UtiXRnas/JwqSGjNJI9uZEhyZZW8m/uf1ckwuw4LLLEcm6WJRkgsXlTv73425ZhTFxBJCNbe3unRENKFoU6rZEPzll/+S4Kx51fTuzhut6zKNKhzBMZyCDxfQgltoQwAUFDzBC7w66Dw7b877orXilDOH8AvOxzfTnpEl</latexit><latexit sha1_base64="/Wk5YBkI2LAYebQoqtRCGCAhVyI=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQiqLeiF48VjC20oWw2m3bpZjfsToQS+jO8eFDx6r/x5r9x2+ag1QcDj/dmmJkXZYIb9Lwvp7Kyura+Ud2sbW3v7O7V9w8ejMo1ZQFVQuluRAwTXLIAOQrWzTQjaSRYJxrfzPzOI9OGK3mPk4yFKRlKnnBK0Eq9PnIRswKnA39Qb3hNbw73L/FL0oAS7UH9sx8rmqdMIhXEmJ7vZRgWRCOngk1r/dywjNAxGbKepZKkzITF/OSpe2KV2E2UtiXRnas/JwqSGjNJI9uZEhyZZW8m/uf1ckwuw4LLLEcm6WJRkgsXlTv73425ZhTFxBJCNbe3unRENKFoU6rZEPzll/+S4Kx51fTuzhut6zKNKhzBMZyCDxfQgltoQwAUFDzBC7w66Dw7b877orXilDOH8AvOxzfTnpEl</latexit><latexit sha1_base64="/Wk5YBkI2LAYebQoqtRCGCAhVyI=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQiqLeiF48VjC20oWw2m3bpZjfsToQS+jO8eFDx6r/x5r9x2+ag1QcDj/dmmJkXZYIb9Lwvp7Kyura+Ud2sbW3v7O7V9w8ejMo1ZQFVQuluRAwTXLIAOQrWzTQjaSRYJxrfzPzOI9OGK3mPk4yFKRlKnnBK0Eq9PnIRswKnA39Qb3hNbw73L/FL0oAS7UH9sx8rmqdMIhXEmJ7vZRgWRCOngk1r/dywjNAxGbKepZKkzITF/OSpe2KV2E2UtiXRnas/JwqSGjNJI9uZEhyZZW8m/uf1ckwuw4LLLEcm6WJRkgsXlTv73425ZhTFxBJCNbe3unRENKFoU6rZEPzll/+S4Kx51fTuzhut6zKNKhzBMZyCDxfQgltoQwAUFDzBC7w66Dw7b877orXilDOH8AvOxzfTnpEl</latexit>

�̃0
1

<latexit sha1_base64="eCgSlEcGSrAGb85fiVgvPF1R16g=">AAAB+HicbVBNS8NAEN34WetX1KOXxSJ4KokI6q3oxWMFYwtNDJvNpF262YTdTaGE/hMvHlS8+lO8+W/ctjlo64OBx3szzMyLcs6Udpxva2V1bX1js7ZV397Z3du3Dw4fVVZICh7NeCa7EVHAmQBPM82hm0sgacShEw1vp35nBFKxTDzocQ5BSvqCJYwSbaTQtn3NeAylTwdsErpPTmg3nKYzA14mbkUaqEI7tL/8OKNFCkJTTpTquU6ug5JIzSiHSd0vFOSEDkkfeoYKkoIKytnlE3xqlBgnmTQlNJ6pvydKkio1TiPTmRI9UIveVPzP6xU6uQpKJvJCg6DzRUnBsc7wNAYcMwlU87EhhEpmbsV0QCSh2oRVNyG4iy8vE++8ed107i8arZsqjRo6RifoDLnoErXQHWojD1E0Qs/oFb1ZpfVivVsf89YVq5o5Qn9gff4Aoi+TMg==</latexit><latexit sha1_base64="eCgSlEcGSrAGb85fiVgvPF1R16g=">AAAB+HicbVBNS8NAEN34WetX1KOXxSJ4KokI6q3oxWMFYwtNDJvNpF262YTdTaGE/hMvHlS8+lO8+W/ctjlo64OBx3szzMyLcs6Udpxva2V1bX1js7ZV397Z3du3Dw4fVVZICh7NeCa7EVHAmQBPM82hm0sgacShEw1vp35nBFKxTDzocQ5BSvqCJYwSbaTQtn3NeAylTwdsErpPTmg3nKYzA14mbkUaqEI7tL/8OKNFCkJTTpTquU6ug5JIzSiHSd0vFOSEDkkfeoYKkoIKytnlE3xqlBgnmTQlNJ6pvydKkio1TiPTmRI9UIveVPzP6xU6uQpKJvJCg6DzRUnBsc7wNAYcMwlU87EhhEpmbsV0QCSh2oRVNyG4iy8vE++8ed107i8arZsqjRo6RifoDLnoErXQHWojD1E0Qs/oFb1ZpfVivVsf89YVq5o5Qn9gff4Aoi+TMg==</latexit><latexit sha1_base64="eCgSlEcGSrAGb85fiVgvPF1R16g=">AAAB+HicbVBNS8NAEN34WetX1KOXxSJ4KokI6q3oxWMFYwtNDJvNpF262YTdTaGE/hMvHlS8+lO8+W/ctjlo64OBx3szzMyLcs6Udpxva2V1bX1js7ZV397Z3du3Dw4fVVZICh7NeCa7EVHAmQBPM82hm0sgacShEw1vp35nBFKxTDzocQ5BSvqCJYwSbaTQtn3NeAylTwdsErpPTmg3nKYzA14mbkUaqEI7tL/8OKNFCkJTTpTquU6ug5JIzSiHSd0vFOSEDkkfeoYKkoIKytnlE3xqlBgnmTQlNJ6pvydKkio1TiPTmRI9UIveVPzP6xU6uQpKJvJCg6DzRUnBsc7wNAYcMwlU87EhhEpmbsV0QCSh2oRVNyG4iy8vE++8ed107i8arZsqjRo6RifoDLnoErXQHWojD1E0Qs/oFb1ZpfVivVsf89YVq5o5Qn9gff4Aoi+TMg==</latexit>



t̃1 ! �̃0
2t, �̃0

2 ! �̃0
1 h

<latexit sha1_base64="pzyswvak/3X/3zdFzmoGegiDlvU=">AAACSHicdZA7T8MwFIWd8irlFWBksaiQGFCVVEjAVsHCWCRKKzUlOK7bWHUesm9AVZT+PBY2Nv4DCwMgNtw2A7RwJEtH37lXto8XC67Asl6MwsLi0vJKcbW0tr6xuWVu79yoKJGUNWgkItnyiGKCh6wBHARrxZKRwBOs6Q0uxnnznknFo/AahjHrBKQf8h6nBDRyzTsHuOiyFDLXxo7kfR+IlNEDzrlDfZ651VsLAz7Co3n8746tw5GPXbNsVayJ8Lyxc1NGuequ+ex0I5oELAQqiFJt24qhkxIJnAqWlZxEsZjQAemztrYhCZjqpJMmMnygSRf3IqlPCHhCf26kJFBqGHh6MiDgq9lsDP/K2gn0TjspD+MEWEinF/USgSHC41pxl0tGQQy1IVRy/VZMfSIJBV1+SZdgz3553jSqlbOKdXVcrp3nbRTRHtpHh8hGJ6iGLlEdNRBFj+gVvaMP48l4Mz6Nr+lowch3dtEvFQrf2EaydQ==</latexit><latexit sha1_base64="pzyswvak/3X/3zdFzmoGegiDlvU=">AAACSHicdZA7T8MwFIWd8irlFWBksaiQGFCVVEjAVsHCWCRKKzUlOK7bWHUesm9AVZT+PBY2Nv4DCwMgNtw2A7RwJEtH37lXto8XC67Asl6MwsLi0vJKcbW0tr6xuWVu79yoKJGUNWgkItnyiGKCh6wBHARrxZKRwBOs6Q0uxnnznknFo/AahjHrBKQf8h6nBDRyzTsHuOiyFDLXxo7kfR+IlNEDzrlDfZ651VsLAz7Co3n8746tw5GPXbNsVayJ8Lyxc1NGuequ+ex0I5oELAQqiFJt24qhkxIJnAqWlZxEsZjQAemztrYhCZjqpJMmMnygSRf3IqlPCHhCf26kJFBqGHh6MiDgq9lsDP/K2gn0TjspD+MEWEinF/USgSHC41pxl0tGQQy1IVRy/VZMfSIJBV1+SZdgz3553jSqlbOKdXVcrp3nbRTRHtpHh8hGJ6iGLlEdNRBFj+gVvaMP48l4Mz6Nr+lowch3dtEvFQrf2EaydQ==</latexit><latexit sha1_base64="pzyswvak/3X/3zdFzmoGegiDlvU=">AAACSHicdZA7T8MwFIWd8irlFWBksaiQGFCVVEjAVsHCWCRKKzUlOK7bWHUesm9AVZT+PBY2Nv4DCwMgNtw2A7RwJEtH37lXto8XC67Asl6MwsLi0vJKcbW0tr6xuWVu79yoKJGUNWgkItnyiGKCh6wBHARrxZKRwBOs6Q0uxnnznknFo/AahjHrBKQf8h6nBDRyzTsHuOiyFDLXxo7kfR+IlNEDzrlDfZ651VsLAz7Co3n8746tw5GPXbNsVayJ8Lyxc1NGuequ+ex0I5oELAQqiFJt24qhkxIJnAqWlZxEsZjQAemztrYhCZjqpJMmMnygSRf3IqlPCHhCf26kJFBqGHh6MiDgq9lsDP/K2gn0TjspD+MEWEinF/USgSHC41pxl0tGQQy1IVRy/VZMfSIJBV1+SZdgz3553jSqlbOKdXVcrp3nbRTRHtpHh8hGJ6iGLlEdNRBFj+gVvaMP48l4Mz6Nr+lowch3dtEvFQrf2EaydQ==</latexit>

t̃2 ! t̃1 h/Z
<latexit sha1_base64="29XWLEJXFygEp1ygRAej9wclSEk=">AAACEnicbVDLSsNAFJ3UV62vqks3g0UQFzUpgrorunFZwdpiE8JkMmmGTh7M3Cgl1G9w46+4caHi1pU7/8bpA9TWAxcO59zLvfd4qeAKTPPLKMzNLywuFZdLK6tr6xvlza1rlWSSsiZNRCLbHlFM8Jg1gYNg7VQyEnmCtbze+dBv3TKpeBJfQT9lTkS6MQ84JaAlt3xgAxc+y2Hg1rAteTcEImVyh390C9+HhzcYu+WKWTVHwLPEmpAKmqDhlj9tP6FZxGKggijVscwUnJxI4FSwQcnOFEsJ7ZEu62gak4gpJx/9NMB7WvFxkEhdMeCR+nsiJ5FS/cjTnRGBUE17Q/E/r5NBcOLkPE4zYDEdLwoygSHBw4CwzyWjIPqaECq5vhXTkEhCQcdY0iFY0y/Pkmatelo1L48q9bNJGkW0g3bRPrLQMaqjC9RATUTRA3pCL+jVeDSejTfjfdxaMCYz2+gPjI9v1vmdqw==</latexit><latexit sha1_base64="29XWLEJXFygEp1ygRAej9wclSEk=">AAACEnicbVDLSsNAFJ3UV62vqks3g0UQFzUpgrorunFZwdpiE8JkMmmGTh7M3Cgl1G9w46+4caHi1pU7/8bpA9TWAxcO59zLvfd4qeAKTPPLKMzNLywuFZdLK6tr6xvlza1rlWSSsiZNRCLbHlFM8Jg1gYNg7VQyEnmCtbze+dBv3TKpeBJfQT9lTkS6MQ84JaAlt3xgAxc+y2Hg1rAteTcEImVyh390C9+HhzcYu+WKWTVHwLPEmpAKmqDhlj9tP6FZxGKggijVscwUnJxI4FSwQcnOFEsJ7ZEu62gak4gpJx/9NMB7WvFxkEhdMeCR+nsiJ5FS/cjTnRGBUE17Q/E/r5NBcOLkPE4zYDEdLwoygSHBw4CwzyWjIPqaECq5vhXTkEhCQcdY0iFY0y/Pkmatelo1L48q9bNJGkW0g3bRPrLQMaqjC9RATUTRA3pCL+jVeDSejTfjfdxaMCYz2+gPjI9v1vmdqw==</latexit><latexit sha1_base64="29XWLEJXFygEp1ygRAej9wclSEk=">AAACEnicbVDLSsNAFJ3UV62vqks3g0UQFzUpgrorunFZwdpiE8JkMmmGTh7M3Cgl1G9w46+4caHi1pU7/8bpA9TWAxcO59zLvfd4qeAKTPPLKMzNLywuFZdLK6tr6xvlza1rlWSSsiZNRCLbHlFM8Jg1gYNg7VQyEnmCtbze+dBv3TKpeBJfQT9lTkS6MQ84JaAlt3xgAxc+y2Hg1rAteTcEImVyh390C9+HhzcYu+WKWTVHwLPEmpAKmqDhlj9tP6FZxGKggijVscwUnJxI4FSwQcnOFEsJ7ZEu62gak4gpJx/9NMB7WvFxkEhdMeCR+nsiJ5FS/cjTnRGBUE17Q/E/r5NBcOLkPE4zYDEdLwoygSHBw4CwzyWjIPqaECq5vhXTkEhCQcdY0iFY0y/Pkmatelo1L48q9bNJGkW0g3bRPrLQMaqjC9RATUTRA3pCL+jVeDSejTfjfdxaMCYz2+gPjI9v1vmdqw==</latexit>

t̃1 ! �̃±
1 b

<latexit sha1_base64="Fyp4eqVSrIq5prFBQqN9xmFNk5o=">AAACGHicbVBNS8NAEN34WetX1KOXxSJ4KokI6q3oxWMFYwtNDJvNpl26+WB3opSQv+HFv+LFg4rX3vw3btsctPXBwOO9GWbmBZngCizr21haXlldW69t1De3tnd2zb39e5XmkjKHpiKV3YAoJnjCHOAgWDeTjMSBYJ1geD3xO49MKp4mdzDKmBeTfsIjTgloyTctF7gIWQGlb2NX8v4AiJTpE650lw64th4KN4tLHGDsmw2raU2BF4ldkQaq0PbNsRumNI9ZAlQQpXq2lYFXEAmcClbW3VyxjNAh6bOepgmJmfKK6WclPtZKiKNU6koAT9XfEwWJlRrFge6MCQzUvDcR//N6OUQXXsGTLAeW0NmiKBcYUjyJCYdcMgpipAmhkutbMR0QSSjoMOs6BHv+5UXinDYvm9btWaN1VaVRQ4foCJ0gG52jFrpBbeQgip7RK3pHH8aL8WZ8Gl+z1iWjmjlAf2CMfwAUjqCE</latexit><latexit sha1_base64="Fyp4eqVSrIq5prFBQqN9xmFNk5o=">AAACGHicbVBNS8NAEN34WetX1KOXxSJ4KokI6q3oxWMFYwtNDJvNpl26+WB3opSQv+HFv+LFg4rX3vw3btsctPXBwOO9GWbmBZngCizr21haXlldW69t1De3tnd2zb39e5XmkjKHpiKV3YAoJnjCHOAgWDeTjMSBYJ1geD3xO49MKp4mdzDKmBeTfsIjTgloyTctF7gIWQGlb2NX8v4AiJTpE650lw64th4KN4tLHGDsmw2raU2BF4ldkQaq0PbNsRumNI9ZAlQQpXq2lYFXEAmcClbW3VyxjNAh6bOepgmJmfKK6WclPtZKiKNU6koAT9XfEwWJlRrFge6MCQzUvDcR//N6OUQXXsGTLAeW0NmiKBcYUjyJCYdcMgpipAmhkutbMR0QSSjoMOs6BHv+5UXinDYvm9btWaN1VaVRQ4foCJ0gG52jFrpBbeQgip7RK3pHH8aL8WZ8Gl+z1iWjmjlAf2CMfwAUjqCE</latexit><latexit sha1_base64="Fyp4eqVSrIq5prFBQqN9xmFNk5o=">AAACGHicbVBNS8NAEN34WetX1KOXxSJ4KokI6q3oxWMFYwtNDJvNpl26+WB3opSQv+HFv+LFg4rX3vw3btsctPXBwOO9GWbmBZngCizr21haXlldW69t1De3tnd2zb39e5XmkjKHpiKV3YAoJnjCHOAgWDeTjMSBYJ1geD3xO49MKp4mdzDKmBeTfsIjTgloyTctF7gIWQGlb2NX8v4AiJTpE650lw64th4KN4tLHGDsmw2raU2BF4ldkQaq0PbNsRumNI9ZAlQQpXq2lYFXEAmcClbW3VyxjNAh6bOepgmJmfKK6WclPtZKiKNU6koAT9XfEwWJlRrFge6MCQzUvDcR//N6OUQXXsGTLAeW0NmiKBcYUjyJCYdcMgpipAmhkutbMR0QSSjoMOs6BHv+5UXinDYvm9btWaN1VaVRQ4foCJ0gG52jFrpBbeQgip7RK3pHH8aL8WZ8Gl+z1iWjmjlAf2CMfwAUjqCE</latexit>

(1606.00947)



p p ! g̃g̃, g̃ ! qq̄�0
1

<latexit sha1_base64="DdVjon1YKWYe7UAzYqbIvnZvuYc="></latexit><latexit sha1_base64="DdVjon1YKWYe7UAzYqbIvnZvuYc="></latexit><latexit sha1_base64="DdVjon1YKWYe7UAzYqbIvnZvuYc="></latexit>

p p ! g̃g̃, g̃ ! bb̄�0
1

<latexit sha1_base64="gEKb6d9hC2uwvj/qgcbTn7XSYTY="></latexit><latexit sha1_base64="gEKb6d9hC2uwvj/qgcbTn7XSYTY="></latexit><latexit sha1_base64="gEKb6d9hC2uwvj/qgcbTn7XSYTY="></latexit>

p p ! g̃g̃, g̃ ! tt̄�0
1

<latexit sha1_base64="Onz7US91FTFdeUDoIoUVgn1cAmk="></latexit><latexit sha1_base64="Onz7US91FTFdeUDoIoUVgn1cAmk="></latexit><latexit sha1_base64="Onz7US91FTFdeUDoIoUVgn1cAmk="></latexit>

p p ! q̃g̃, g̃ ! qq̄�0
1, q̃ ! q�0

1
<latexit sha1_base64="WEVtzpu0Oqp8SEnfrJvOLzMQ3L8="></latexit><latexit sha1_base64="WEVtzpu0Oqp8SEnfrJvOLzMQ3L8="></latexit><latexit sha1_base64="WEVtzpu0Oqp8SEnfrJvOLzMQ3L8="></latexit>

p p ! q̃g̃, g̃ ! qq̄�0
2

<latexit sha1_base64="yiDzKqUym/NjtTNjeXrU5CU/drU="></latexit><latexit sha1_base64="yiDzKqUym/NjtTNjeXrU5CU/drU="></latexit><latexit sha1_base64="yiDzKqUym/NjtTNjeXrU5CU/drU="></latexit>

Important  decay modes 
for natural SUSY

BB, Mukhopadhyay, Nojiri, Sakakie and Webber JHEP17

CMS-SUS-16-038 for natural SUSY 

Theory proposal: use of quark gluon tagging  





BB, Chaudhury, Ghosh, Poddar 
PRD14(1308.1526)

7/8 TeV bound on gluino ~ 500-600 GeV 
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already ~ 1 TeV? 
bad for naturalness?  
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mass gap between stop 1 and stop2 —> Higgs constraint
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Barman, BB, Choudhury, Chowdhury, Lahiri, Ray 1608.02573 





Barman, BB, Choudhury, Chowdhury, Lahiri, Ray (1608.02573) 





Adhikary, Barman, Banerjee, Bhattacherjee 1812.05640
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Adhikary, Barman, Banerjee, Bhattacherjee 1812.05640
Barman, Bhattacherjee,Chakraborty, Choudhury PRD 2016



recent review on  
Higgsino dark matter   

1802.04097
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<latexit sha1_base64="T2U5xZGBPpMol056dyS0zZrNrVw=">AAACBnicbVBNS8NAEN3Ur1q/oh4FWSyCp5KIoN6KXjxWMLbQhDLZbtOlu0nY3Sgl9ObFv+LFg4pXf4M3/43bNoK2Phjm8d4Mu/PClDOlHefLKi0sLi2vlFcra+sbm1v29s6tSjJJqEcSnshWCIpyFlNPM81pK5UURMhpMxxcjv3mHZWKJfGNHqY0EBDFrMcIaCN17P0Up9iXLOprkDK5x34EQsBP69hVp+ZMgOeJW5AqKtDo2J9+NyGZoLEmHJRqu06qgxykZoTTUcXPFE2BDCCibUNjEFQF+eSOET40Shf3Emkq1nii/t7IQSg1FKGZFKD7atYbi/957Uz3zoKcxWmmaUymD/UyjnWCx6HgLpOUaD40BIhk5q+Y9EEC0Sa6ignBnT15nnjHtfOac31SrV8UaZTRHjpAR8hFp6iOrlADeYigB/SEXtCr9Wg9W2/W+3S0ZBU7u+gPrI9vXq2YjQ==</latexit><latexit sha1_base64="T2U5xZGBPpMol056dyS0zZrNrVw=">AAACBnicbVBNS8NAEN3Ur1q/oh4FWSyCp5KIoN6KXjxWMLbQhDLZbtOlu0nY3Sgl9ObFv+LFg4pXf4M3/43bNoK2Phjm8d4Mu/PClDOlHefLKi0sLi2vlFcra+sbm1v29s6tSjJJqEcSnshWCIpyFlNPM81pK5UURMhpMxxcjv3mHZWKJfGNHqY0EBDFrMcIaCN17P0Up9iXLOprkDK5x34EQsBP69hVp+ZMgOeJW5AqKtDo2J9+NyGZoLEmHJRqu06qgxykZoTTUcXPFE2BDCCibUNjEFQF+eSOET40Shf3Emkq1nii/t7IQSg1FKGZFKD7atYbi/957Uz3zoKcxWmmaUymD/UyjnWCx6HgLpOUaD40BIhk5q+Y9EEC0Sa6ignBnT15nnjHtfOac31SrV8UaZTRHjpAR8hFp6iOrlADeYigB/SEXtCr9Wg9W2/W+3S0ZBU7u+gPrI9vXq2YjQ==</latexit><latexit sha1_base64="T2U5xZGBPpMol056dyS0zZrNrVw=">AAACBnicbVBNS8NAEN3Ur1q/oh4FWSyCp5KIoN6KXjxWMLbQhDLZbtOlu0nY3Sgl9ObFv+LFg4pXf4M3/43bNoK2Phjm8d4Mu/PClDOlHefLKi0sLi2vlFcra+sbm1v29s6tSjJJqEcSnshWCIpyFlNPM81pK5UURMhpMxxcjv3mHZWKJfGNHqY0EBDFrMcIaCN17P0Up9iXLOprkDK5x34EQsBP69hVp+ZMgOeJW5AqKtDo2J9+NyGZoLEmHJRqu06qgxykZoTTUcXPFE2BDCCibUNjEFQF+eSOET40Shf3Emkq1nii/t7IQSg1FKGZFKD7atYbi/957Uz3zoKcxWmmaUymD/UyjnWCx6HgLpOUaD40BIhk5q+Y9EEC0Sa6ignBnT15nnjHtfOac31SrV8UaZTRHjpAR8hFp6iOrlADeYigB/SEXtCr9Wg9W2/W+3S0ZBU7u+gPrI9vXq2YjQ==</latexit>



pp ! ��
<latexit sha1_base64="T2U5xZGBPpMol056dyS0zZrNrVw=">AAACBnicbVBNS8NAEN3Ur1q/oh4FWSyCp5KIoN6KXjxWMLbQhDLZbtOlu0nY3Sgl9ObFv+LFg4pXf4M3/43bNoK2Phjm8d4Mu/PClDOlHefLKi0sLi2vlFcra+sbm1v29s6tSjJJqEcSnshWCIpyFlNPM81pK5UURMhpMxxcjv3mHZWKJfGNHqY0EBDFrMcIaCN17P0Up9iXLOprkDK5x34EQsBP69hVp+ZMgOeJW5AqKtDo2J9+NyGZoLEmHJRqu06qgxykZoTTUcXPFE2BDCCibUNjEFQF+eSOET40Shf3Emkq1nii/t7IQSg1FKGZFKD7atYbi/957Uz3zoKcxWmmaUymD/UyjnWCx6HgLpOUaD40BIhk5q+Y9EEC0Sa6ignBnT15nnjHtfOac31SrV8UaZTRHjpAR8hFp6iOrlADeYigB/SEXtCr9Wg9W2/W+3S0ZBU7u+gPrI9vXq2YjQ==</latexit><latexit sha1_base64="T2U5xZGBPpMol056dyS0zZrNrVw=">AAACBnicbVBNS8NAEN3Ur1q/oh4FWSyCp5KIoN6KXjxWMLbQhDLZbtOlu0nY3Sgl9ObFv+LFg4pXf4M3/43bNoK2Phjm8d4Mu/PClDOlHefLKi0sLi2vlFcra+sbm1v29s6tSjJJqEcSnshWCIpyFlNPM81pK5UURMhpMxxcjv3mHZWKJfGNHqY0EBDFrMcIaCN17P0Up9iXLOprkDK5x34EQsBP69hVp+ZMgOeJW5AqKtDo2J9+NyGZoLEmHJRqu06qgxykZoTTUcXPFE2BDCCibUNjEFQF+eSOET40Shf3Emkq1nii/t7IQSg1FKGZFKD7atYbi/957Uz3zoKcxWmmaUymD/UyjnWCx6HgLpOUaD40BIhk5q+Y9EEC0Sa6ignBnT15nnjHtfOac31SrV8UaZTRHjpAR8hFp6iOrlADeYigB/SEXtCr9Wg9W2/W+3S0ZBU7u+gPrI9vXq2YjQ==</latexit><latexit sha1_base64="T2U5xZGBPpMol056dyS0zZrNrVw=">AAACBnicbVBNS8NAEN3Ur1q/oh4FWSyCp5KIoN6KXjxWMLbQhDLZbtOlu0nY3Sgl9ObFv+LFg4pXf4M3/43bNoK2Phjm8d4Mu/PClDOlHefLKi0sLi2vlFcra+sbm1v29s6tSjJJqEcSnshWCIpyFlNPM81pK5UURMhpMxxcjv3mHZWKJfGNHqY0EBDFrMcIaCN17P0Up9iXLOprkDK5x34EQsBP69hVp+ZMgOeJW5AqKtDo2J9+NyGZoLEmHJRqu06qgxykZoTTUcXPFE2BDCCibUNjEFQF+eSOET40Shf3Emkq1nii/t7IQSg1FKGZFKD7atYbi/957Uz3zoKcxWmmaUymD/UyjnWCx6HgLpOUaD40BIhk5q+Y9EEC0Sa6ignBnT15nnjHtfOac31SrV8UaZTRHjpAR8hFp6iOrlADeYigB/SEXtCr9Wg9W2/W+3S0ZBU7u+gPrI9vXq2YjQ==</latexit>



pp ! ��
<latexit sha1_base64="T2U5xZGBPpMol056dyS0zZrNrVw=">AAACBnicbVBNS8NAEN3Ur1q/oh4FWSyCp5KIoN6KXjxWMLbQhDLZbtOlu0nY3Sgl9ObFv+LFg4pXf4M3/43bNoK2Phjm8d4Mu/PClDOlHefLKi0sLi2vlFcra+sbm1v29s6tSjJJqEcSnshWCIpyFlNPM81pK5UURMhpMxxcjv3mHZWKJfGNHqY0EBDFrMcIaCN17P0Up9iXLOprkDK5x34EQsBP69hVp+ZMgOeJW5AqKtDo2J9+NyGZoLEmHJRqu06qgxykZoTTUcXPFE2BDCCibUNjEFQF+eSOET40Shf3Emkq1nii/t7IQSg1FKGZFKD7atYbi/957Uz3zoKcxWmmaUymD/UyjnWCx6HgLpOUaD40BIhk5q+Y9EEC0Sa6ignBnT15nnjHtfOac31SrV8UaZTRHjpAR8hFp6iOrlADeYigB/SEXtCr9Wg9W2/W+3S0ZBU7u+gPrI9vXq2YjQ==</latexit><latexit sha1_base64="T2U5xZGBPpMol056dyS0zZrNrVw=">AAACBnicbVBNS8NAEN3Ur1q/oh4FWSyCp5KIoN6KXjxWMLbQhDLZbtOlu0nY3Sgl9ObFv+LFg4pXf4M3/43bNoK2Phjm8d4Mu/PClDOlHefLKi0sLi2vlFcra+sbm1v29s6tSjJJqEcSnshWCIpyFlNPM81pK5UURMhpMxxcjv3mHZWKJfGNHqY0EBDFrMcIaCN17P0Up9iXLOprkDK5x34EQsBP69hVp+ZMgOeJW5AqKtDo2J9+NyGZoLEmHJRqu06qgxykZoTTUcXPFE2BDCCibUNjEFQF+eSOET40Shf3Emkq1nii/t7IQSg1FKGZFKD7atYbi/957Uz3zoKcxWmmaUymD/UyjnWCx6HgLpOUaD40BIhk5q+Y9EEC0Sa6ignBnT15nnjHtfOac31SrV8UaZTRHjpAR8hFp6iOrlADeYigB/SEXtCr9Wg9W2/W+3S0ZBU7u+gPrI9vXq2YjQ==</latexit><latexit sha1_base64="T2U5xZGBPpMol056dyS0zZrNrVw=">AAACBnicbVBNS8NAEN3Ur1q/oh4FWSyCp5KIoN6KXjxWMLbQhDLZbtOlu0nY3Sgl9ObFv+LFg4pXf4M3/43bNoK2Phjm8d4Mu/PClDOlHefLKi0sLi2vlFcra+sbm1v29s6tSjJJqEcSnshWCIpyFlNPM81pK5UURMhpMxxcjv3mHZWKJfGNHqY0EBDFrMcIaCN17P0Up9iXLOprkDK5x34EQsBP69hVp+ZMgOeJW5AqKtDo2J9+NyGZoLEmHJRqu06qgxykZoTTUcXPFE2BDCCibUNjEFQF+eSOET40Shf3Emkq1nii/t7IQSg1FKGZFKD7atYbi/957Uz3zoKcxWmmaUymD/UyjnWCx6HgLpOUaD40BIhk5q+Y9EEC0Sa6ignBnT15nnjHtfOac31SrV8UaZTRHjpAR8hFp6iOrlADeYigB/SEXtCr9Wg9W2/W+3S0ZBU7u+gPrI9vXq2YjQ==</latexit>

ATLAS-CONF-2018-025 



pp ! ��
<latexit sha1_base64="T2U5xZGBPpMol056dyS0zZrNrVw=">AAACBnicbVBNS8NAEN3Ur1q/oh4FWSyCp5KIoN6KXjxWMLbQhDLZbtOlu0nY3Sgl9ObFv+LFg4pXf4M3/43bNoK2Phjm8d4Mu/PClDOlHefLKi0sLi2vlFcra+sbm1v29s6tSjJJqEcSnshWCIpyFlNPM81pK5UURMhpMxxcjv3mHZWKJfGNHqY0EBDFrMcIaCN17P0Up9iXLOprkDK5x34EQsBP69hVp+ZMgOeJW5AqKtDo2J9+NyGZoLEmHJRqu06qgxykZoTTUcXPFE2BDCCibUNjEFQF+eSOET40Shf3Emkq1nii/t7IQSg1FKGZFKD7atYbi/957Uz3zoKcxWmmaUymD/UyjnWCx6HgLpOUaD40BIhk5q+Y9EEC0Sa6ignBnT15nnjHtfOac31SrV8UaZTRHjpAR8hFp6iOrlADeYigB/SEXtCr9Wg9W2/W+3S0ZBU7u+gPrI9vXq2YjQ==</latexit><latexit sha1_base64="T2U5xZGBPpMol056dyS0zZrNrVw=">AAACBnicbVBNS8NAEN3Ur1q/oh4FWSyCp5KIoN6KXjxWMLbQhDLZbtOlu0nY3Sgl9ObFv+LFg4pXf4M3/43bNoK2Phjm8d4Mu/PClDOlHefLKi0sLi2vlFcra+sbm1v29s6tSjJJqEcSnshWCIpyFlNPM81pK5UURMhpMxxcjv3mHZWKJfGNHqY0EBDFrMcIaCN17P0Up9iXLOprkDK5x34EQsBP69hVp+ZMgOeJW5AqKtDo2J9+NyGZoLEmHJRqu06qgxykZoTTUcXPFE2BDCCibUNjEFQF+eSOET40Shf3Emkq1nii/t7IQSg1FKGZFKD7atYbi/957Uz3zoKcxWmmaUymD/UyjnWCx6HgLpOUaD40BIhk5q+Y9EEC0Sa6ignBnT15nnjHtfOac31SrV8UaZTRHjpAR8hFp6iOrlADeYigB/SEXtCr9Wg9W2/W+3S0ZBU7u+gPrI9vXq2YjQ==</latexit><latexit sha1_base64="T2U5xZGBPpMol056dyS0zZrNrVw=">AAACBnicbVBNS8NAEN3Ur1q/oh4FWSyCp5KIoN6KXjxWMLbQhDLZbtOlu0nY3Sgl9ObFv+LFg4pXf4M3/43bNoK2Phjm8d4Mu/PClDOlHefLKi0sLi2vlFcra+sbm1v29s6tSjJJqEcSnshWCIpyFlNPM81pK5UURMhpMxxcjv3mHZWKJfGNHqY0EBDFrMcIaCN17P0Up9iXLOprkDK5x34EQsBP69hVp+ZMgOeJW5AqKtDo2J9+NyGZoLEmHJRqu06qgxykZoTTUcXPFE2BDCCibUNjEFQF+eSOET40Shf3Emkq1nii/t7IQSg1FKGZFKD7atYbi/957Uz3zoKcxWmmaUymD/UyjnWCx6HgLpOUaD40BIhk5q+Y9EEC0Sa6ignBnT15nnjHtfOac31SrV8UaZTRHjpAR8hFp6iOrlADeYigB/SEXtCr9Wg9W2/W+3S0ZBU7u+gPrI9vXq2YjQ==</latexit>

Heinmeyer and Stefaniak 1812.05864



LEP Higgs working group hep-ex: 0306033
e+e� ! Zh

<latexit sha1_base64="/uj79NdQIavNYkkpzutGBS92yvA=">AAACAHicbVBNS8NAEN3Ur1q/ol4EL4tFEMSSiKDeil48VjC22KZls500Szcf7G6UEurFv+LFg4pXf4Y3/43bNgdtfTDweG+GmXlewplUlvVtFObmFxaXisulldW19Q1zc+tWxqmg4NCYx6LhEQmcReAopjg0EgEk9DjUvf7lyK/fg5Asjm7UIAE3JL2I+YwSpaWOuQPtQwztI9wSrBcoIkT8gO9wgDtm2apYY+BZYuekjHLUOuZXqxvTNIRIUU6kbNpWotyMCMUoh2GplUpICO2THjQ1jUgI0s3GHwzxvla62I+Frkjhsfp7IiOhlIPQ050hUYGc9kbif14zVf6Zm7EoSRVEdLLITzlWMR7FgbtMAFV8oAmhgulbMQ2IIFTp0Eo6BHv65VniHFfOK9b1Sbl6kadRRLtoDx0gG52iKrpCNeQgih7RM3pFb8aT8WK8Gx+T1oKRz2yjPzA+fwC0SpVT</latexit><latexit sha1_base64="/uj79NdQIavNYkkpzutGBS92yvA=">AAACAHicbVBNS8NAEN3Ur1q/ol4EL4tFEMSSiKDeil48VjC22KZls500Szcf7G6UEurFv+LFg4pXf4Y3/43bNgdtfTDweG+GmXlewplUlvVtFObmFxaXisulldW19Q1zc+tWxqmg4NCYx6LhEQmcReAopjg0EgEk9DjUvf7lyK/fg5Asjm7UIAE3JL2I+YwSpaWOuQPtQwztI9wSrBcoIkT8gO9wgDtm2apYY+BZYuekjHLUOuZXqxvTNIRIUU6kbNpWotyMCMUoh2GplUpICO2THjQ1jUgI0s3GHwzxvla62I+Frkjhsfp7IiOhlIPQ050hUYGc9kbif14zVf6Zm7EoSRVEdLLITzlWMR7FgbtMAFV8oAmhgulbMQ2IIFTp0Eo6BHv65VniHFfOK9b1Sbl6kadRRLtoDx0gG52iKrpCNeQgih7RM3pFb8aT8WK8Gx+T1oKRz2yjPzA+fwC0SpVT</latexit><latexit sha1_base64="/uj79NdQIavNYkkpzutGBS92yvA=">AAACAHicbVBNS8NAEN3Ur1q/ol4EL4tFEMSSiKDeil48VjC22KZls500Szcf7G6UEurFv+LFg4pXf4Y3/43bNgdtfTDweG+GmXlewplUlvVtFObmFxaXisulldW19Q1zc+tWxqmg4NCYx6LhEQmcReAopjg0EgEk9DjUvf7lyK/fg5Asjm7UIAE3JL2I+YwSpaWOuQPtQwztI9wSrBcoIkT8gO9wgDtm2apYY+BZYuekjHLUOuZXqxvTNIRIUU6kbNpWotyMCMUoh2GplUpICO2THjQ1jUgI0s3GHwzxvla62I+Frkjhsfp7IiOhlIPQ050hUYGc9kbif14zVf6Zm7EoSRVEdLLITzlWMR7FgbtMAFV8oAmhgulbMQ2IIFTp0Eo6BHv65VniHFfOK9b1Sbl6kadRRLtoDx0gG52iKrpCNeQgih7RM3pFb8aT8WK8Gx+T1oKRz2yjPzA+fwC0SpVT</latexit>

~2σ 
around 98 

GeV







An excess of events above the  
background estimate is observed  
in each of the four low-mass and  
ISR signal regions 



pp ! Z
0
+ ISR Jet, (Z

0
! qq̄)

<latexit sha1_base64="3QIgJbx3phJCtKWoLEXTa7aACP0="></latexit><latexit sha1_base64="3QIgJbx3phJCtKWoLEXTa7aACP0="></latexit><latexit sha1_base64="3QIgJbx3phJCtKWoLEXTa7aACP0="></latexit>



pp ! W/Z + h, (h ! bb̄), (W/Z ! leptons)
<latexit sha1_base64="sZxAN97NZ5+5qS8/r2e2HkEKvWw="></latexit><latexit sha1_base64="sZxAN97NZ5+5qS8/r2e2HkEKvWw="></latexit><latexit sha1_base64="sZxAN97NZ5+5qS8/r2e2HkEKvWw="></latexit>



pp ! X ! Z�, (Z ! ll)
<latexit sha1_base64="HJNM6+DC4ZlFUryYNqp8ToAHjkw=">AAACJXicbVDLSgMxFM34rPVVdekmWIQKUmZEUBdC0Y3LCo4t7QzlTpqZhiYzQ5JRSunXuPFX3LioIrjyV0wfC9t6QuDknHu5uSdIOVPatr+tpeWV1bX13EZ+c2t7Z7ewt/+okkwS6pKEJ7IegKKcxdTVTHNaTyUFEXBaC7q3I7/2RKViSfygeyn1BUQxCxkBbaRW4TrFKfYkizoapEyecX3m1cBeBEIAPsWlxozDzTlpFYp22R4DLxJnSopoimqrMPTaCckEjTXhoFTTsVPt90FqRjgd5L1M0RRIFyLaNDQGQZXfH685wMdGaeMwkebGGo/Vvx19EEr1RGAqBeiOmvdG4n9eM9Phpd9ncZppGpPJoDDjWCd4lBluM0mJ5j1DgEhm/opJByQQbZLNmxCc+ZUXiXtWvirb9+fFys00jRw6REeohBx0gSroDlWRiwh6QW9oiD6sV+vd+rS+JqVL1rTnAM3A+vkFM76j7w==</latexit><latexit sha1_base64="HJNM6+DC4ZlFUryYNqp8ToAHjkw=">AAACJXicbVDLSgMxFM34rPVVdekmWIQKUmZEUBdC0Y3LCo4t7QzlTpqZhiYzQ5JRSunXuPFX3LioIrjyV0wfC9t6QuDknHu5uSdIOVPatr+tpeWV1bX13EZ+c2t7Z7ewt/+okkwS6pKEJ7IegKKcxdTVTHNaTyUFEXBaC7q3I7/2RKViSfygeyn1BUQxCxkBbaRW4TrFKfYkizoapEyecX3m1cBeBEIAPsWlxozDzTlpFYp22R4DLxJnSopoimqrMPTaCckEjTXhoFTTsVPt90FqRjgd5L1M0RRIFyLaNDQGQZXfH685wMdGaeMwkebGGo/Vvx19EEr1RGAqBeiOmvdG4n9eM9Phpd9ncZppGpPJoDDjWCd4lBluM0mJ5j1DgEhm/opJByQQbZLNmxCc+ZUXiXtWvirb9+fFys00jRw6REeohBx0gSroDlWRiwh6QW9oiD6sV+vd+rS+JqVL1rTnAM3A+vkFM76j7w==</latexit><latexit sha1_base64="HJNM6+DC4ZlFUryYNqp8ToAHjkw=">AAACJXicbVDLSgMxFM34rPVVdekmWIQKUmZEUBdC0Y3LCo4t7QzlTpqZhiYzQ5JRSunXuPFX3LioIrjyV0wfC9t6QuDknHu5uSdIOVPatr+tpeWV1bX13EZ+c2t7Z7ewt/+okkwS6pKEJ7IegKKcxdTVTHNaTyUFEXBaC7q3I7/2RKViSfygeyn1BUQxCxkBbaRW4TrFKfYkizoapEyecX3m1cBeBEIAPsWlxozDzTlpFYp22R4DLxJnSopoimqrMPTaCckEjTXhoFTTsVPt90FqRjgd5L1M0RRIFyLaNDQGQZXfH685wMdGaeMwkebGGo/Vvx19EEr1RGAqBeiOmvdG4n9eM9Phpd9ncZppGpPJoDDjWCd4lBluM0mJ5j1DgEhm/opJByQQbZLNmxCc+ZUXiXtWvirb9+fFys00jRw6REeohBx0gSroDlWRiwh6QW9oiD6sV+vd+rS+JqVL1rTnAM3A+vkFM76j7w==</latexit>



X a new Dirac fermion 













H ! lilj
<latexit sha1_base64="DtLEdLwUTgPSO1ugOrk213HAiEM=">AAAB/HicbVBNS8NAEJ3Ur1q/4sfNy2IRPJVEBPVW9NJjBWMLbQib7aZdu8mG3Y1SQ/GvePGg4tUf4s1/47bNQasPBh7vzTAzL0w5U9pxvqzSwuLS8kp5tbK2vrG5ZW/v3CiRSUI9IriQ7RAryllCPc00p+1UUhyHnLbC4eXEb91RqZhIrvUopX6M+wmLGMHaSIG91+hK1h9oLKW4Rzxgpm4Du+rUnCnQX+IWpAoFmoH92e0JksU00YRjpTquk2o/x1Izwum40s0UTTEZ4j7tGJrgmCo/n14/RodG6aFISFOJRlP150SOY6VGcWg6Y6wHat6biP95nUxHZ37OkjTTNCGzRVHGkRZoEgXqMUmJ5iNDMJHM3IrIAEtMtAmsYkJw51/+S7zj2nnNuTqp1i+KNMqwDwdwBC6cQh0a0AQPCDzAE7zAq/VoPVtv1vustWQVM7vwC9bHN5drlNw=</latexit><latexit sha1_base64="DtLEdLwUTgPSO1ugOrk213HAiEM=">AAAB/HicbVBNS8NAEJ3Ur1q/4sfNy2IRPJVEBPVW9NJjBWMLbQib7aZdu8mG3Y1SQ/GvePGg4tUf4s1/47bNQasPBh7vzTAzL0w5U9pxvqzSwuLS8kp5tbK2vrG5ZW/v3CiRSUI9IriQ7RAryllCPc00p+1UUhyHnLbC4eXEb91RqZhIrvUopX6M+wmLGMHaSIG91+hK1h9oLKW4Rzxgpm4Du+rUnCnQX+IWpAoFmoH92e0JksU00YRjpTquk2o/x1Izwum40s0UTTEZ4j7tGJrgmCo/n14/RodG6aFISFOJRlP150SOY6VGcWg6Y6wHat6biP95nUxHZ37OkjTTNCGzRVHGkRZoEgXqMUmJ5iNDMJHM3IrIAEtMtAmsYkJw51/+S7zj2nnNuTqp1i+KNMqwDwdwBC6cQh0a0AQPCDzAE7zAq/VoPVtv1vustWQVM7vwC9bHN5drlNw=</latexit><latexit sha1_base64="DtLEdLwUTgPSO1ugOrk213HAiEM=">AAAB/HicbVBNS8NAEJ3Ur1q/4sfNy2IRPJVEBPVW9NJjBWMLbQib7aZdu8mG3Y1SQ/GvePGg4tUf4s1/47bNQasPBh7vzTAzL0w5U9pxvqzSwuLS8kp5tbK2vrG5ZW/v3CiRSUI9IriQ7RAryllCPc00p+1UUhyHnLbC4eXEb91RqZhIrvUopX6M+wmLGMHaSIG91+hK1h9oLKW4Rzxgpm4Du+rUnCnQX+IWpAoFmoH92e0JksU00YRjpTquk2o/x1Izwum40s0UTTEZ4j7tGJrgmCo/n14/RodG6aFISFOJRlP150SOY6VGcWg6Y6wHat6biP95nUxHZ37OkjTTNCGzRVHGkRZoEgXqMUmJ5iNDMJHM3IrIAEtMtAmsYkJw51/+S7zj2nnNuTqp1i+KNMqwDwdwBC6cQh0a0AQPCDzAE7zAq/VoPVtv1vustWQVM7vwC9bHN5drlNw=</latexit>



H ! lilj
<latexit sha1_base64="DtLEdLwUTgPSO1ugOrk213HAiEM=">AAAB/HicbVBNS8NAEJ3Ur1q/4sfNy2IRPJVEBPVW9NJjBWMLbQib7aZdu8mG3Y1SQ/GvePGg4tUf4s1/47bNQasPBh7vzTAzL0w5U9pxvqzSwuLS8kp5tbK2vrG5ZW/v3CiRSUI9IriQ7RAryllCPc00p+1UUhyHnLbC4eXEb91RqZhIrvUopX6M+wmLGMHaSIG91+hK1h9oLKW4Rzxgpm4Du+rUnCnQX+IWpAoFmoH92e0JksU00YRjpTquk2o/x1Izwum40s0UTTEZ4j7tGJrgmCo/n14/RodG6aFISFOJRlP150SOY6VGcWg6Y6wHat6biP95nUxHZ37OkjTTNCGzRVHGkRZoEgXqMUmJ5iNDMJHM3IrIAEtMtAmsYkJw51/+S7zj2nnNuTqp1i+KNMqwDwdwBC6cQh0a0AQPCDzAE7zAq/VoPVtv1vustWQVM7vwC9bHN5drlNw=</latexit><latexit sha1_base64="DtLEdLwUTgPSO1ugOrk213HAiEM=">AAAB/HicbVBNS8NAEJ3Ur1q/4sfNy2IRPJVEBPVW9NJjBWMLbQib7aZdu8mG3Y1SQ/GvePGg4tUf4s1/47bNQasPBh7vzTAzL0w5U9pxvqzSwuLS8kp5tbK2vrG5ZW/v3CiRSUI9IriQ7RAryllCPc00p+1UUhyHnLbC4eXEb91RqZhIrvUopX6M+wmLGMHaSIG91+hK1h9oLKW4Rzxgpm4Du+rUnCnQX+IWpAoFmoH92e0JksU00YRjpTquk2o/x1Izwum40s0UTTEZ4j7tGJrgmCo/n14/RodG6aFISFOJRlP150SOY6VGcWg6Y6wHat6biP95nUxHZ37OkjTTNCGzRVHGkRZoEgXqMUmJ5iNDMJHM3IrIAEtMtAmsYkJw51/+S7zj2nnNuTqp1i+KNMqwDwdwBC6cQh0a0AQPCDzAE7zAq/VoPVtv1vustWQVM7vwC9bHN5drlNw=</latexit><latexit sha1_base64="DtLEdLwUTgPSO1ugOrk213HAiEM=">AAAB/HicbVBNS8NAEJ3Ur1q/4sfNy2IRPJVEBPVW9NJjBWMLbQib7aZdu8mG3Y1SQ/GvePGg4tUf4s1/47bNQasPBh7vzTAzL0w5U9pxvqzSwuLS8kp5tbK2vrG5ZW/v3CiRSUI9IriQ7RAryllCPc00p+1UUhyHnLbC4eXEb91RqZhIrvUopX6M+wmLGMHaSIG91+hK1h9oLKW4Rzxgpm4Du+rUnCnQX+IWpAoFmoH92e0JksU00YRjpTquk2o/x1Izwum40s0UTTEZ4j7tGJrgmCo/n14/RodG6aFISFOJRlP150SOY6VGcWg6Y6wHat6biP95nUxHZ37OkjTTNCGzRVHGkRZoEgXqMUmJ5iNDMJHM3IrIAEtMtAmsYkJw51/+S7zj2nnNuTqp1i+KNMqwDwdwBC6cQh0a0AQPCDzAE7zAq/VoPVtv1vustWQVM7vwC9bHN5drlNw=</latexit>

The Excess disappeared at 13 TeV 



H ! lilj
<latexit sha1_base64="DtLEdLwUTgPSO1ugOrk213HAiEM=">AAAB/HicbVBNS8NAEJ3Ur1q/4sfNy2IRPJVEBPVW9NJjBWMLbQib7aZdu8mG3Y1SQ/GvePGg4tUf4s1/47bNQasPBh7vzTAzL0w5U9pxvqzSwuLS8kp5tbK2vrG5ZW/v3CiRSUI9IriQ7RAryllCPc00p+1UUhyHnLbC4eXEb91RqZhIrvUopX6M+wmLGMHaSIG91+hK1h9oLKW4Rzxgpm4Du+rUnCnQX+IWpAoFmoH92e0JksU00YRjpTquk2o/x1Izwum40s0UTTEZ4j7tGJrgmCo/n14/RodG6aFISFOJRlP150SOY6VGcWg6Y6wHat6biP95nUxHZ37OkjTTNCGzRVHGkRZoEgXqMUmJ5iNDMJHM3IrIAEtMtAmsYkJw51/+S7zj2nnNuTqp1i+KNMqwDwdwBC6cQh0a0AQPCDzAE7zAq/VoPVtv1vustWQVM7vwC9bHN5drlNw=</latexit><latexit sha1_base64="DtLEdLwUTgPSO1ugOrk213HAiEM=">AAAB/HicbVBNS8NAEJ3Ur1q/4sfNy2IRPJVEBPVW9NJjBWMLbQib7aZdu8mG3Y1SQ/GvePGg4tUf4s1/47bNQasPBh7vzTAzL0w5U9pxvqzSwuLS8kp5tbK2vrG5ZW/v3CiRSUI9IriQ7RAryllCPc00p+1UUhyHnLbC4eXEb91RqZhIrvUopX6M+wmLGMHaSIG91+hK1h9oLKW4Rzxgpm4Du+rUnCnQX+IWpAoFmoH92e0JksU00YRjpTquk2o/x1Izwum40s0UTTEZ4j7tGJrgmCo/n14/RodG6aFISFOJRlP150SOY6VGcWg6Y6wHat6biP95nUxHZ37OkjTTNCGzRVHGkRZoEgXqMUmJ5iNDMJHM3IrIAEtMtAmsYkJw51/+S7zj2nnNuTqp1i+KNMqwDwdwBC6cQh0a0AQPCDzAE7zAq/VoPVtv1vustWQVM7vwC9bHN5drlNw=</latexit><latexit sha1_base64="DtLEdLwUTgPSO1ugOrk213HAiEM=">AAAB/HicbVBNS8NAEJ3Ur1q/4sfNy2IRPJVEBPVW9NJjBWMLbQib7aZdu8mG3Y1SQ/GvePGg4tUf4s1/47bNQasPBh7vzTAzL0w5U9pxvqzSwuLS8kp5tbK2vrG5ZW/v3CiRSUI9IriQ7RAryllCPc00p+1UUhyHnLbC4eXEb91RqZhIrvUopX6M+wmLGMHaSIG91+hK1h9oLKW4Rzxgpm4Du+rUnCnQX+IWpAoFmoH92e0JksU00YRjpTquk2o/x1Izwum40s0UTTEZ4j7tGJrgmCo/n14/RodG6aFISFOJRlP150SOY6VGcWg6Y6wHat6biP95nUxHZ37OkjTTNCGzRVHGkRZoEgXqMUmJ5iNDMJHM3IrIAEtMtAmsYkJw51/+S7zj2nnNuTqp1i+KNMqwDwdwBC6cQh0a0AQPCDzAE7zAq/VoPVtv1vustWQVM7vwC9bHN5drlNw=</latexit>

95% exclusion limit on Br(H ! ⌧µ/e) ⇠ 0.03%

(14 TeV LHC, L = 3000 fb�1)
<latexit sha1_base64="yvanemckaNFlh871Ikc3lk8Hi9s="></latexit><latexit sha1_base64="yvanemckaNFlh871Ikc3lk8Hi9s="></latexit><latexit sha1_base64="yvanemckaNFlh871Ikc3lk8Hi9s="></latexit>
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