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“Mono-X is not a 
discovery channel”

Zurek, 53rd Rencontres de Moriond - EW 2018
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Plots like …

suggest this



Due to loop &/|| Yukawa suppression dijet 
& dilepton searches provide essentially no 

constraint on spin-0 mediator models:
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1-loop & Yukawa suppressed 2-loop suppressed



first results in 1707.06025, ATLAS-CONF-2016-104, CMS-PAS-TOP-17-009 & 1803.09678 
  

   

signal-background 
interference is an obstacle 

small signal strength calls for lots of 
data & precise understanding of 

backgrounds   
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<latexit sha1_base64="CYOC+NEWK0w+LEJuNwnmfe2sgwc=">AAAB6HicbZC7SgNBFIbPeo3xFrW0GQyCVdi1UWwM2FgmaC6QLGF2cjYZMzu7zMwKYckT2FgoYqsv4jPYiG/j5FJo4g8DH/9/DnPOCRLBtXHdb2dpeWV1bT23kd/c2t7ZLezt13WcKoY1FotYNQOqUXCJNcONwGaikEaBwEYwuBrnjXtUmsfy1gwT9CPakzzkjBprVW86haJbcicii+DNoHj58f4FVpVO4bPdjVkaoTRMUK1bnpsYP6PKcCZwlG+nGhPKBrSHLYuSRqj9bDLoiBxbp0vCWNknDZm4vzsyGmk9jAJbGVHT1/PZ2Pwva6UmPPczLpPUoGTTj8JUEBOT8dakyxUyI4YWKFPczkpYnyrKjL1N3h7Bm195EeqnJc8teVW3WL6AqXJwCEdwAh6cQRmuoQI1YIDwAE/w7Nw5j86L8zotXXJmPQfwR87bDwKqj0Q=</latexit><latexit sha1_base64="htodYLeLJw9vLbPrVTByboMFx1I=">AAAB6HicbZDLSsNAFIZP6q3GW9Wlm2ARXJXEjSKIBTcuW7QXaEOZTE/asZNJmJkIJfQJ3LhQxK36ID6DG/FtnLYutPWHgY//P4c55wQJZ0q77peVW1hcWl7Jr9pr6xubW4XtnbqKU0mxRmMey2ZAFHImsKaZ5thMJJIo4NgIBhfjvHGLUrFYXOthgn5EeoKFjBJtrOpVp1B0S+5Ezjx4P1A8f3/9tM+St0qn8NHuxjSNUGjKiVItz020nxGpGeU4stupwoTQAelhy6AgESo/mww6cg6M03XCWJontDNxf3dkJFJqGAWmMiK6r2azsflf1kp1eOJnTCSpRkGnH4Upd3TsjLd2ukwi1XxogFDJzKwO7RNJqDa3sc0RvNmV56F+VPLckld1i+VTmCoPe7APh+DBMZThEipQAwoId/AAj9aNdW89Wc/T0pz107MLf2S9fAPR+JCf</latexit><latexit sha1_base64="htodYLeLJw9vLbPrVTByboMFx1I=">AAAB6HicbZDLSsNAFIZP6q3GW9Wlm2ARXJXEjSKIBTcuW7QXaEOZTE/asZNJmJkIJfQJ3LhQxK36ID6DG/FtnLYutPWHgY//P4c55wQJZ0q77peVW1hcWl7Jr9pr6xubW4XtnbqKU0mxRmMey2ZAFHImsKaZ5thMJJIo4NgIBhfjvHGLUrFYXOthgn5EeoKFjBJtrOpVp1B0S+5Ezjx4P1A8f3/9tM+St0qn8NHuxjSNUGjKiVItz020nxGpGeU4stupwoTQAelhy6AgESo/mww6cg6M03XCWJontDNxf3dkJFJqGAWmMiK6r2azsflf1kp1eOJnTCSpRkGnH4Upd3TsjLd2ukwi1XxogFDJzKwO7RNJqDa3sc0RvNmV56F+VPLckld1i+VTmCoPe7APh+DBMZThEipQAwoId/AAj9aNdW89Wc/T0pz107MLf2S9fAPR+JCf</latexit><latexit sha1_base64="2oObRS2WkTJub6e/uXxCea3aKUk=">AAAB6HicbVA9SwNBEJ2LXzF+RS1tFoNgFe5sDFYBG8sEzQckR9jbzCVr9vaO3T0hHPkFNhaK2PqT7Pw3bpIrNPHBwOO9GWbmBYng2rjut1PY2Nza3inulvb2Dw6PyscnbR2nimGLxSJW3YBqFFxiy3AjsJsopFEgsBNMbud+5wmV5rF8MNME/YiOJA85o8ZKzftBueJW3QXIOvFyUoEcjUH5qz+MWRqhNExQrXuemxg/o8pwJnBW6qcaE8omdIQ9SyWNUPvZ4tAZubDKkISxsiUNWai/JzIaaT2NAtsZUTPWq95c/M/rpSas+RmXSWpQsuWiMBXExGT+NRlyhcyIqSWUKW5vJWxMFWXGZlOyIXirL6+T9lXVc6te063Ub/I4inAG53AJHlxDHe6gAS1ggPAMr/DmPDovzrvzsWwtOPnMKfyB8/kDqn2Myw==</latexit>
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In spin-0 models, role of dijet searches 
played by searches for top final states:



But there are more channels …
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<latexit sha1_base64="K0Iu4GR9fIqNb9VjmKOXZ5+wZbo=">AAAB6HicbZC7SgNBFIbPeo3xFrW0GQyCVdi1UWwM2KRMwFwgWcLs5GwyZnZ2mZkVwpInsLFQxFZfxGewEd/GyaXQxB8GPv7/HOacEySCa+O6387K6tr6xmZuK7+9s7u3Xzg4bOg4VQzrLBaxagVUo+AS64Ybga1EIY0Cgc1geDPJm/eoNI/lrRkl6Ee0L3nIGTXWqlW6haJbcqciy+DNoXj98f4FVtVu4bPTi1kaoTRMUK3bnpsYP6PKcCZwnO+kGhPKhrSPbYuSRqj9bDromJxap0fCWNknDZm6vzsyGmk9igJbGVEz0IvZxPwva6cmvPQzLpPUoGSzj8JUEBOTydakxxUyI0YWKFPczkrYgCrKjL1N3h7BW1x5GRrnJc8teTW3WL6CmXJwDCdwBh5cQBkqUIU6MEB4gCd4du6cR+fFeZ2VrjjzniP4I+ftB/Hvjzk=</latexit><latexit sha1_base64="MH/BePunVm1Ub8lepc6EUgHxclA=">AAAB6HicbZDLSsNAFIZPvNZ4q7p0EyyCq5K4UQSx4KbLFuwF2lAm05N27GQSZiZCCX0CNy4Ucas+iM/gRnwbp5eFtv4w8PH/5zDnnCDhTGnX/baWlldW19ZzG/bm1vbObn5vv67iVFKs0ZjHshkQhZwJrGmmOTYTiSQKODaCwfU4b9yhVCwWN3qYoB+RnmAho0Qbq1ru5Atu0Z3IWQRvBoWrj7cv+zJ5r3Tyn+1uTNMIhaacKNXy3ET7GZGaUY4ju50qTAgdkB62DAoSofKzyaAj59g4XSeMpXlCOxP3d0dGIqWGUWAqI6L7aj4bm/9lrVSH537GRJJqFHT6UZhyR8fOeGunyyRSzYcGCJXMzOrQPpGEanMb2xzBm195EeqnRc8telW3ULqAqXJwCEdwAh6cQQnKUIEaUEC4h0d4sm6tB+vZepmWLlmzngP4I+v1B8FMkJQ=</latexit><latexit sha1_base64="MH/BePunVm1Ub8lepc6EUgHxclA=">AAAB6HicbZDLSsNAFIZPvNZ4q7p0EyyCq5K4UQSx4KbLFuwF2lAm05N27GQSZiZCCX0CNy4Ucas+iM/gRnwbp5eFtv4w8PH/5zDnnCDhTGnX/baWlldW19ZzG/bm1vbObn5vv67iVFKs0ZjHshkQhZwJrGmmOTYTiSQKODaCwfU4b9yhVCwWN3qYoB+RnmAho0Qbq1ru5Atu0Z3IWQRvBoWrj7cv+zJ5r3Tyn+1uTNMIhaacKNXy3ET7GZGaUY4ju50qTAgdkB62DAoSofKzyaAj59g4XSeMpXlCOxP3d0dGIqWGUWAqI6L7aj4bm/9lrVSH537GRJJqFHT6UZhyR8fOeGunyyRSzYcGCJXMzOrQPpGEanMb2xzBm195EeqnRc8telW3ULqAqXJwCEdwAh6cQQnKUIEaUEC4h0d4sm6tB+vZepmWLlmzngP4I+v1B8FMkJQ=</latexit><latexit sha1_base64="Tk1YQWERfdzRolJgroa1IkRAhOI=">AAAB6HicbVA9SwNBEJ2LXzF+RS1tFoNgFe5sDFYBm5QJmA9IjrC3mUvW7O0du3tCOPILbCwUsfUn2flv3CRXaOKDgcd7M8zMCxLBtXHdb6ewtb2zu1fcLx0cHh2flE/POjpOFcM2i0WsegHVKLjEtuFGYC9RSKNAYDeY3i/87hMqzWP5YGYJ+hEdSx5yRo2VWo1hueJW3SXIJvFyUoEczWH5azCKWRqhNExQrfuemxg/o8pwJnBeGqQaE8qmdIx9SyWNUPvZ8tA5ubLKiISxsiUNWaq/JzIaaT2LAtsZUTPR695C/M/rpyas+RmXSWpQstWiMBXExGTxNRlxhcyImSWUKW5vJWxCFWXGZlOyIXjrL2+Szk3Vc6tey63U7/I4inABl3ANHtxCHRrQhDYwQHiGV3hzHp0X5935WLUWnHzmHP7A+fwBmdGMwA==</latexit>

a
<latexit sha1_base64="jzTKul0lFlsl+iSuJxzRv5v7Sso=">AAAB6HicbZC7SgNBFIbPxluMt6ilzWAQrMKujWJjwMYyAXOBZAmzk7PJmNnZZWZWCEuewMZCEVt9EZ/BRnwbJ5dCE38Y+Pj/c5hzTpAIro3rfju5ldW19Y38ZmFre2d3r7h/0NBxqhjWWSxi1QqoRsEl1g03AluJQhoFApvB8HqSN+9RaR7LWzNK0I9oX/KQM2qsVaPdYsktu1ORZfDmULr6eP8Cq2q3+NnpxSyNUBomqNZtz02Mn1FlOBM4LnRSjQllQ9rHtkVJI9R+Nh10TE6s0yNhrOyThkzd3x0ZjbQeRYGtjKgZ6MVsYv6XtVMTXvgZl0lqULLZR2EqiInJZGvS4wqZESMLlCluZyVsQBVlxt6mYI/gLa68DI2zsueWvZpbqlzCTHk4gmM4BQ/OoQI3UIU6MEB4gCd4du6cR+fFeZ2V5px5zyH8kfP2Axfij1I=</latexit><latexit sha1_base64="YJLNZ9QUF6o7n8/6y0aIE2WdwCc=">AAAB6HicbZDJSgNBEIZr4hbHLerRS2MQPIUZL4ogBrx4TMAskAyhp1OTtOlZ6O4RwpAn8OJBEa/qg/gMXsS3sbMcNPGHho//r6Kryk8EV9pxvq3c0vLK6lp+3d7Y3NreKezu1VWcSoY1FotYNn2qUPAIa5prgc1EIg19gQ1/cDXOG3coFY+jGz1M0AtpL+IBZ1Qbq0o7haJTciYii+DOoHj58fZlXyTvlU7hs92NWRpipJmgSrVcJ9FeRqXmTODIbqcKE8oGtIctgxENUXnZZNAROTJOlwSxNC/SZOL+7shoqNQw9E1lSHVfzWdj87+slergzMt4lKQaIzb9KEgF0TEZb026XCLTYmiAMsnNrIT1qaRMm9vY5gju/MqLUD8puU7JrTrF8jlMlYcDOIRjcOEUynANFagBA4R7eIQn69Z6sJ6tl2lpzpr17MMfWa8/5zCQrQ==</latexit><latexit sha1_base64="YJLNZ9QUF6o7n8/6y0aIE2WdwCc=">AAAB6HicbZDJSgNBEIZr4hbHLerRS2MQPIUZL4ogBrx4TMAskAyhp1OTtOlZ6O4RwpAn8OJBEa/qg/gMXsS3sbMcNPGHho//r6Kryk8EV9pxvq3c0vLK6lp+3d7Y3NreKezu1VWcSoY1FotYNn2qUPAIa5prgc1EIg19gQ1/cDXOG3coFY+jGz1M0AtpL+IBZ1Qbq0o7haJTciYii+DOoHj58fZlXyTvlU7hs92NWRpipJmgSrVcJ9FeRqXmTODIbqcKE8oGtIctgxENUXnZZNAROTJOlwSxNC/SZOL+7shoqNQw9E1lSHVfzWdj87+slergzMt4lKQaIzb9KEgF0TEZb026XCLTYmiAMsnNrIT1qaRMm9vY5gju/MqLUD8puU7JrTrF8jlMlYcDOIRjcOEUynANFagBA4R7eIQn69Z6sJ6tl2lpzpr17MMfWa8/5zCQrQ==</latexit><latexit sha1_base64="tAcOi7dK9ABK9E77aJR1HX50KGc=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0m8KJ4KXjy2YNpCG8pmO2nXbjZhdyOU0F/gxYMiXv1J3vw3btsctPXBwOO9GWbmhang2rjut1Pa2Nza3invVvb2Dw6PqscnbZ1kiqHPEpGobkg1Ci7RN9wI7KYKaRwK7ISTu7nfeUKleSIfzDTFIKYjySPOqLFSiw6qNbfuLkDWiVeQGhRoDqpf/WHCshilYYJq3fPc1AQ5VYYzgbNKP9OYUjahI+xZKmmMOsgXh87IhVWGJEqULWnIQv09kdNY62kc2s6YmrFe9ebif14vM9FNkHOZZgYlWy6KMkFMQuZfkyFXyIyYWkKZ4vZWwsZUUWZsNhUbgrf68jppX9U9t+613FrjtoijDGdwDpfgwTU04B6a4AMDhGd4hTfn0Xlx3p2PZWvJKWZO4Q+czx+/tYzZ</latexit>

Z
<latexit sha1_base64="1m/pDPkPSCZ/8MTJgYJrOuScKUw=">AAAB6HicbZC7SgNBFIbPeo3xFrW0GQyCVdi1UWwM2FgmYC6YLGF2cjYZMzu7zMwKYckT2FgoYqsv4jPYiG/j5FJo4g8DH/9/DnPOCRLBtXHdb2dpeWV1bT23kd/c2t7ZLezt13WcKoY1FotYNQOqUXCJNcONwGaikEaBwEYwuBrnjXtUmsfyxgwT9CPakzzkjBprVW87haJbcicii+DNoHj58f4FVpVO4bPdjVkaoTRMUK1bnpsYP6PKcCZwlG+nGhPKBrSHLYuSRqj9bDLoiBxbp0vCWNknDZm4vzsyGmk9jAJbGVHT1/PZ2Pwva6UmPPczLpPUoGTTj8JUEBOT8dakyxUyI4YWKFPczkpYnyrKjL1N3h7Bm195EeqnJc8teVW3WL6AqXJwCEdwAh6cQRmuoQI1YIDwAE/w7Nw5j86L8zotXXJmPQfwR87bDw1Gj0s=</latexit><latexit sha1_base64="NpKsTFTg7ntzwMHnMRoGVbN+qWQ=">AAAB6HicbZDLSgNBEEVr4iuOr6hLN41BcBVm3CiCGHDjMgHzwGQIPZ2apE3Pg+4eIQz5AjcuFHGrfojf4Eb8GzuJC0280HC4t4quKj8RXGnH+bJyC4tLyyv5VXttfWNzq7C9U1dxKhnWWCxi2fSpQsEjrGmuBTYTiTT0BTb8wcU4b9yiVDyOrvQwQS+kvYgHnFFtrOp1p1B0Ss5EZB7cHyiev79+2mfJW6VT+Gh3Y5aGGGkmqFIt10m0l1GpORM4stupwoSyAe1hy2BEQ1ReNhl0RA6M0yVBLM2LNJm4vzsyGio1DH1TGVLdV7PZ2Pwva6U6OPEyHiWpxohNPwpSQXRMxluTLpfItBgaoExyMythfSop0+Y2tjmCO7vyPNSPSq5TcqtOsXwKU+VhD/bhEFw4hjJcQgVqwADhDh7g0bqx7q0n63lamrN+enbhj6yXb9yUkKY=</latexit><latexit sha1_base64="NpKsTFTg7ntzwMHnMRoGVbN+qWQ=">AAAB6HicbZDLSgNBEEVr4iuOr6hLN41BcBVm3CiCGHDjMgHzwGQIPZ2apE3Pg+4eIQz5AjcuFHGrfojf4Eb8GzuJC0280HC4t4quKj8RXGnH+bJyC4tLyyv5VXttfWNzq7C9U1dxKhnWWCxi2fSpQsEjrGmuBTYTiTT0BTb8wcU4b9yiVDyOrvQwQS+kvYgHnFFtrOp1p1B0Ss5EZB7cHyiev79+2mfJW6VT+Gh3Y5aGGGkmqFIt10m0l1GpORM4stupwoSyAe1hy2BEQ1ReNhl0RA6M0yVBLM2LNJm4vzsyGio1DH1TGVLdV7PZ2Pwva6U6OPEyHiWpxohNPwpSQXRMxluTLpfItBgaoExyMythfSop0+Y2tjmCO7vyPNSPSq5TcqtOsXwKU+VhD/bhEFw4hjJcQgVqwADhDh7g0bqx7q0n63lamrN+enbhj6yXb9yUkKY=</latexit><latexit sha1_base64="uWq1pcYD2Pm0HBipXrLwEy6aEvk=">AAAB6HicbVA9SwNBEJ2LXzF+RS1tFoNgFe5sDFYBG8sEzAcmR9jbzCVr9vaO3T0hHPkFNhaK2PqT7Pw3bpIrNPHBwOO9GWbmBYng2rjut1PY2Nza3inulvb2Dw6PyscnbR2nimGLxSJW3YBqFFxiy3AjsJsopFEgsBNMbud+5wmV5rG8N9ME/YiOJA85o8ZKzYdBueJW3QXIOvFyUoEcjUH5qz+MWRqhNExQrXuemxg/o8pwJnBW6qcaE8omdIQ9SyWNUPvZ4tAZubDKkISxsiUNWai/JzIaaT2NAtsZUTPWq95c/M/rpSas+RmXSWpQsuWiMBXExGT+NRlyhcyIqSWUKW5vJWxMFWXGZlOyIXirL6+T9lXVc6te063Ub/I4inAG53AJHlxDHe6gAS1ggPAMr/DmPDovzrvzsWwtOPnMKfyB8/kDtRmM0g==</latexit>

�
<latexit sha1_base64="hse/nxpf1ZHAA9r1VyON/veT+8Y=">AAAB63icbVDLSsNAFL1pfdT6qo+dm8EiuCqJG8VVwY3LCvYBbSiT6aQZOjMJMxOhhIJf4MaFIm79DT/CnX/jJO1CWw9cOJxzL/feEyScaeO6306pvLa+sVnZqm7v7O7t1w4OOzpOFaFtEvNY9QKsKWeStg0znPYSRbEIOO0Gk5vc7z5QpVks7800ob7AY8lCRrDJpQGJ2LBWdxtuAbRKvAWpN48/y48A0BrWvgajmKSCSkM41rrvuYnxM6wMI5zOqoNU0wSTCR7TvqUSC6r9rLh1hs6sMkJhrGxJgwr190SGhdZTEdhOgU2kl71c/M/rpya88jMmk9RQSeaLwpQjE6P8cTRiihLDp5Zgopi9FZEIK0yMjadqQ/CWX14lnYuG5za8O5vGNcxRgRM4hXPw4BKacAstaAOBCJ7gBV4d4Tw7b877vLXkLGaO4A+cjx8fI4+7</latexit><latexit sha1_base64="XNuxWET6QJ03raEuIg/unkQXQhc=">AAAB63icbVC7SgNBFL2b+IjxFR+dzWAQrMKuTcQqYGMZwTwgWcLsZDY7ZGZ2mZkVwpJfsLFQxNbfsLaxsfNvnE1SaOKBC4dz7uXee4KEM21c99spFNfWNzZLW+Xtnd29/crBYVvHqSK0RWIeq26ANeVM0pZhhtNuoigWAaedYHyd+517qjSL5Z2ZJNQXeCRZyAg2udQnERtUqm7NnQGtEm9Bqo3j92Ly+ZE2B5Wv/jAmqaDSEI617nluYvwMK8MIp9NyP9U0wWSMR7RnqcSCaj+b3TpFZ1YZojBWtqRBM/X3RIaF1hMR2E6BTaSXvVz8z+ulJrz0MyaT1FBJ5ovClCMTo/xxNGSKEsMnlmCimL0VkQgrTIyNp2xD8JZfXiXti5rn1rxbm8YVzFGCEziFc/CgDg24gSa0gEAED/AEz45wHp0X53XeWnAWM0fwB87bD8N1kbU=</latexit><latexit sha1_base64="XNuxWET6QJ03raEuIg/unkQXQhc=">AAAB63icbVC7SgNBFL2b+IjxFR+dzWAQrMKuTcQqYGMZwTwgWcLsZDY7ZGZ2mZkVwpJfsLFQxNbfsLaxsfNvnE1SaOKBC4dz7uXee4KEM21c99spFNfWNzZLW+Xtnd29/crBYVvHqSK0RWIeq26ANeVM0pZhhtNuoigWAaedYHyd+517qjSL5Z2ZJNQXeCRZyAg2udQnERtUqm7NnQGtEm9Bqo3j92Ly+ZE2B5Wv/jAmqaDSEI617nluYvwMK8MIp9NyP9U0wWSMR7RnqcSCaj+b3TpFZ1YZojBWtqRBM/X3RIaF1hMR2E6BTaSXvVz8z+ulJrz0MyaT1FBJ5ovClCMTo/xxNGSKEsMnlmCimL0VkQgrTIyNp2xD8JZfXiXti5rn1rxbm8YVzFGCEziFc/CgDg24gSa0gEAED/AEz45wHp0X53XeWnAWM0fwB87bD8N1kbU=</latexit><latexit sha1_base64="yasIXsuCe27obm5ThLzX8qPyBho=">AAAB63icbVBNSwMxEJ3Ur1q/qh69BIvgqex6UTwVvHisYD+gXUo2zXZDk+ySZIWy9C948aCIV/+QN/+N2XYP2vpg4PHeDDPzwlRwYz3vG1U2Nre2d6q7tb39g8Oj+vFJ1ySZpqxDE5HofkgME1yxjuVWsH6qGZGhYL1welf4vSemDU/Uo52lLJBkonjEKbGFNKQxH9UbXtNbAK8TvyQNKNEe1b+G44RmkilLBTFm4HupDXKiLaeCzWvDzLCU0CmZsIGjikhmgnxx6xxfOGWMo0S7UhYv1N8TOZHGzGToOiWxsVn1CvE/b5DZ6CbIuUozyxRdLooygW2Ci8fxmGtGrZg5Qqjm7lZMY6IJtS6emgvBX315nXSvmr7X9B+8Ruu2jKMKZ3AOl+DDNbTgHtrQAQoxPMMrvCGJXtA7+li2VlA5cwp/gD5/APwDjiY=</latexit>

�
<latexit sha1_base64="hse/nxpf1ZHAA9r1VyON/veT+8Y=">AAAB63icbVDLSsNAFL1pfdT6qo+dm8EiuCqJG8VVwY3LCvYBbSiT6aQZOjMJMxOhhIJf4MaFIm79DT/CnX/jJO1CWw9cOJxzL/feEyScaeO6306pvLa+sVnZqm7v7O7t1w4OOzpOFaFtEvNY9QKsKWeStg0znPYSRbEIOO0Gk5vc7z5QpVks7800ob7AY8lCRrDJpQGJ2LBWdxtuAbRKvAWpN48/y48A0BrWvgajmKSCSkM41rrvuYnxM6wMI5zOqoNU0wSTCR7TvqUSC6r9rLh1hs6sMkJhrGxJgwr190SGhdZTEdhOgU2kl71c/M/rpya88jMmk9RQSeaLwpQjE6P8cTRiihLDp5Zgopi9FZEIK0yMjadqQ/CWX14lnYuG5za8O5vGNcxRgRM4hXPw4BKacAstaAOBCJ7gBV4d4Tw7b877vLXkLGaO4A+cjx8fI4+7</latexit><latexit sha1_base64="XNuxWET6QJ03raEuIg/unkQXQhc=">AAAB63icbVC7SgNBFL2b+IjxFR+dzWAQrMKuTcQqYGMZwTwgWcLsZDY7ZGZ2mZkVwpJfsLFQxNbfsLaxsfNvnE1SaOKBC4dz7uXee4KEM21c99spFNfWNzZLW+Xtnd29/crBYVvHqSK0RWIeq26ANeVM0pZhhtNuoigWAaedYHyd+517qjSL5Z2ZJNQXeCRZyAg2udQnERtUqm7NnQGtEm9Bqo3j92Ly+ZE2B5Wv/jAmqaDSEI617nluYvwMK8MIp9NyP9U0wWSMR7RnqcSCaj+b3TpFZ1YZojBWtqRBM/X3RIaF1hMR2E6BTaSXvVz8z+ulJrz0MyaT1FBJ5ovClCMTo/xxNGSKEsMnlmCimL0VkQgrTIyNp2xD8JZfXiXti5rn1rxbm8YVzFGCEziFc/CgDg24gSa0gEAED/AEz45wHp0X53XeWnAWM0fwB87bD8N1kbU=</latexit><latexit sha1_base64="XNuxWET6QJ03raEuIg/unkQXQhc=">AAAB63icbVC7SgNBFL2b+IjxFR+dzWAQrMKuTcQqYGMZwTwgWcLsZDY7ZGZ2mZkVwpJfsLFQxNbfsLaxsfNvnE1SaOKBC4dz7uXee4KEM21c99spFNfWNzZLW+Xtnd29/crBYVvHqSK0RWIeq26ANeVM0pZhhtNuoigWAaedYHyd+517qjSL5Z2ZJNQXeCRZyAg2udQnERtUqm7NnQGtEm9Bqo3j92Ly+ZE2B5Wv/jAmqaDSEI617nluYvwMK8MIp9NyP9U0wWSMR7RnqcSCaj+b3TpFZ1YZojBWtqRBM/X3RIaF1hMR2E6BTaSXvVz8z+ulJrz0MyaT1FBJ5ovClCMTo/xxNGSKEsMnlmCimL0VkQgrTIyNp2xD8JZfXiXti5rn1rxbm8YVzFGCEziFc/CgDg24gSa0gEAED/AEz45wHp0X53XeWnAWM0fwB87bD8N1kbU=</latexit><latexit sha1_base64="yasIXsuCe27obm5ThLzX8qPyBho=">AAAB63icbVBNSwMxEJ3Ur1q/qh69BIvgqex6UTwVvHisYD+gXUo2zXZDk+ySZIWy9C948aCIV/+QN/+N2XYP2vpg4PHeDDPzwlRwYz3vG1U2Nre2d6q7tb39g8Oj+vFJ1ySZpqxDE5HofkgME1yxjuVWsH6qGZGhYL1welf4vSemDU/Uo52lLJBkonjEKbGFNKQxH9UbXtNbAK8TvyQNKNEe1b+G44RmkilLBTFm4HupDXKiLaeCzWvDzLCU0CmZsIGjikhmgnxx6xxfOGWMo0S7UhYv1N8TOZHGzGToOiWxsVn1CvE/b5DZ6CbIuUozyxRdLooygW2Ci8fxmGtGrZg5Qqjm7lZMY6IJtS6emgvBX315nXSvmr7X9B+8Ruu2jKMKZ3AOl+DDNbTgHtrQAQoxPMMrvCGJXtA7+li2VlA5cwp/gD5/APwDjiY=</latexit>
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<latexit sha1_base64="K0Iu4GR9fIqNb9VjmKOXZ5+wZbo=">AAAB6HicbZC7SgNBFIbPeo3xFrW0GQyCVdi1UWwM2KRMwFwgWcLs5GwyZnZ2mZkVwpInsLFQxFZfxGewEd/GyaXQxB8GPv7/HOacEySCa+O6387K6tr6xmZuK7+9s7u3Xzg4bOg4VQzrLBaxagVUo+AS64Ybga1EIY0Cgc1geDPJm/eoNI/lrRkl6Ee0L3nIGTXWqlW6haJbcqciy+DNoXj98f4FVtVu4bPTi1kaoTRMUK3bnpsYP6PKcCZwnO+kGhPKhrSPbYuSRqj9bDromJxap0fCWNknDZm6vzsyGmk9igJbGVEz0IvZxPwva6cmvPQzLpPUoGSzj8JUEBOTydakxxUyI0YWKFPczkrYgCrKjL1N3h7BW1x5GRrnJc8teTW3WL6CmXJwDCdwBh5cQBkqUIU6MEB4gCd4du6cR+fFeZ2VrjjzniP4I+ftB/Hvjzk=</latexit><latexit sha1_base64="MH/BePunVm1Ub8lepc6EUgHxclA=">AAAB6HicbZDLSsNAFIZPvNZ4q7p0EyyCq5K4UQSx4KbLFuwF2lAm05N27GQSZiZCCX0CNy4Ucas+iM/gRnwbp5eFtv4w8PH/5zDnnCDhTGnX/baWlldW19ZzG/bm1vbObn5vv67iVFKs0ZjHshkQhZwJrGmmOTYTiSQKODaCwfU4b9yhVCwWN3qYoB+RnmAho0Qbq1ru5Atu0Z3IWQRvBoWrj7cv+zJ5r3Tyn+1uTNMIhaacKNXy3ET7GZGaUY4ju50qTAgdkB62DAoSofKzyaAj59g4XSeMpXlCOxP3d0dGIqWGUWAqI6L7aj4bm/9lrVSH537GRJJqFHT6UZhyR8fOeGunyyRSzYcGCJXMzOrQPpGEanMb2xzBm195EeqnRc8telW3ULqAqXJwCEdwAh6cQQnKUIEaUEC4h0d4sm6tB+vZepmWLlmzngP4I+v1B8FMkJQ=</latexit><latexit sha1_base64="MH/BePunVm1Ub8lepc6EUgHxclA=">AAAB6HicbZDLSsNAFIZPvNZ4q7p0EyyCq5K4UQSx4KbLFuwF2lAm05N27GQSZiZCCX0CNy4Ucas+iM/gRnwbp5eFtv4w8PH/5zDnnCDhTGnX/baWlldW19ZzG/bm1vbObn5vv67iVFKs0ZjHshkQhZwJrGmmOTYTiSQKODaCwfU4b9yhVCwWN3qYoB+RnmAho0Qbq1ru5Atu0Z3IWQRvBoWrj7cv+zJ5r3Tyn+1uTNMIhaacKNXy3ET7GZGaUY4ju50qTAgdkB62DAoSofKzyaAj59g4XSeMpXlCOxP3d0dGIqWGUWAqI6L7aj4bm/9lrVSH537GRJJqFHT6UZhyR8fOeGunyyRSzYcGCJXMzOrQPpGEanMb2xzBm195EeqnRc8telW3ULqAqXJwCEdwAh6cQQnKUIEaUEC4h0d4sm6tB+vZepmWLlmzngP4I+v1B8FMkJQ=</latexit><latexit sha1_base64="Tk1YQWERfdzRolJgroa1IkRAhOI=">AAAB6HicbVA9SwNBEJ2LXzF+RS1tFoNgFe5sDFYBm5QJmA9IjrC3mUvW7O0du3tCOPILbCwUsfUn2flv3CRXaOKDgcd7M8zMCxLBtXHdb6ewtb2zu1fcLx0cHh2flE/POjpOFcM2i0WsegHVKLjEtuFGYC9RSKNAYDeY3i/87hMqzWP5YGYJ+hEdSx5yRo2VWo1hueJW3SXIJvFyUoEczWH5azCKWRqhNExQrfuemxg/o8pwJnBeGqQaE8qmdIx9SyWNUPvZ8tA5ubLKiISxsiUNWaq/JzIaaT2LAtsZUTPR695C/M/rpyas+RmXSWpQstWiMBXExGTxNRlxhcyImSWUKW5vJWxCFWXGZlOyIXjrL2+Szk3Vc6tey63U7/I4inABl3ANHtxCHRrQhDYwQHiGV3hzHp0X5935WLUWnHzmHP7A+fwBmdGMwA==</latexit>

a
<latexit sha1_base64="jzTKul0lFlsl+iSuJxzRv5v7Sso=">AAAB6HicbZC7SgNBFIbPxluMt6ilzWAQrMKujWJjwMYyAXOBZAmzk7PJmNnZZWZWCEuewMZCEVt9EZ/BRnwbJ5dCE38Y+Pj/c5hzTpAIro3rfju5ldW19Y38ZmFre2d3r7h/0NBxqhjWWSxi1QqoRsEl1g03AluJQhoFApvB8HqSN+9RaR7LWzNK0I9oX/KQM2qsVaPdYsktu1ORZfDmULr6eP8Cq2q3+NnpxSyNUBomqNZtz02Mn1FlOBM4LnRSjQllQ9rHtkVJI9R+Nh10TE6s0yNhrOyThkzd3x0ZjbQeRYGtjKgZ6MVsYv6XtVMTXvgZl0lqULLZR2EqiInJZGvS4wqZESMLlCluZyVsQBVlxt6mYI/gLa68DI2zsueWvZpbqlzCTHk4gmM4BQ/OoQI3UIU6MEB4gCd4du6cR+fFeZ2V5px5zyH8kfP2Axfij1I=</latexit><latexit sha1_base64="YJLNZ9QUF6o7n8/6y0aIE2WdwCc=">AAAB6HicbZDJSgNBEIZr4hbHLerRS2MQPIUZL4ogBrx4TMAskAyhp1OTtOlZ6O4RwpAn8OJBEa/qg/gMXsS3sbMcNPGHho//r6Kryk8EV9pxvq3c0vLK6lp+3d7Y3NreKezu1VWcSoY1FotYNn2qUPAIa5prgc1EIg19gQ1/cDXOG3coFY+jGz1M0AtpL+IBZ1Qbq0o7haJTciYii+DOoHj58fZlXyTvlU7hs92NWRpipJmgSrVcJ9FeRqXmTODIbqcKE8oGtIctgxENUXnZZNAROTJOlwSxNC/SZOL+7shoqNQw9E1lSHVfzWdj87+slergzMt4lKQaIzb9KEgF0TEZb026XCLTYmiAMsnNrIT1qaRMm9vY5gju/MqLUD8puU7JrTrF8jlMlYcDOIRjcOEUynANFagBA4R7eIQn69Z6sJ6tl2lpzpr17MMfWa8/5zCQrQ==</latexit><latexit sha1_base64="YJLNZ9QUF6o7n8/6y0aIE2WdwCc=">AAAB6HicbZDJSgNBEIZr4hbHLerRS2MQPIUZL4ogBrx4TMAskAyhp1OTtOlZ6O4RwpAn8OJBEa/qg/gMXsS3sbMcNPGHho//r6Kryk8EV9pxvq3c0vLK6lp+3d7Y3NreKezu1VWcSoY1FotYNn2qUPAIa5prgc1EIg19gQ1/cDXOG3coFY+jGz1M0AtpL+IBZ1Qbq0o7haJTciYii+DOoHj58fZlXyTvlU7hs92NWRpipJmgSrVcJ9FeRqXmTODIbqcKE8oGtIctgxENUXnZZNAROTJOlwSxNC/SZOL+7shoqNQw9E1lSHVfzWdj87+slergzMt4lKQaIzb9KEgF0TEZb026XCLTYmiAMsnNrIT1qaRMm9vY5gju/MqLUD8puU7JrTrF8jlMlYcDOIRjcOEUynANFagBA4R7eIQn69Z6sJ6tl2lpzpr17MMfWa8/5zCQrQ==</latexit><latexit sha1_base64="tAcOi7dK9ABK9E77aJR1HX50KGc=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0m8KJ4KXjy2YNpCG8pmO2nXbjZhdyOU0F/gxYMiXv1J3vw3btsctPXBwOO9GWbmhang2rjut1Pa2Nza3invVvb2Dw6PqscnbZ1kiqHPEpGobkg1Ci7RN9wI7KYKaRwK7ISTu7nfeUKleSIfzDTFIKYjySPOqLFSiw6qNbfuLkDWiVeQGhRoDqpf/WHCshilYYJq3fPc1AQ5VYYzgbNKP9OYUjahI+xZKmmMOsgXh87IhVWGJEqULWnIQv09kdNY62kc2s6YmrFe9ebif14vM9FNkHOZZgYlWy6KMkFMQuZfkyFXyIyYWkKZ4vZWwsZUUWZsNhUbgrf68jppX9U9t+613FrjtoijDGdwDpfgwTU04B6a4AMDhGd4hTfn0Xlx3p2PZWvJKWZO4Q+czx+/tYzZ</latexit>

Z
<latexit sha1_base64="1m/pDPkPSCZ/8MTJgYJrOuScKUw=">AAAB6HicbZC7SgNBFIbPeo3xFrW0GQyCVdi1UWwM2FgmYC6YLGF2cjYZMzu7zMwKYckT2FgoYqsv4jPYiG/j5FJo4g8DH/9/DnPOCRLBtXHdb2dpeWV1bT23kd/c2t7ZLezt13WcKoY1FotYNQOqUXCJNcONwGaikEaBwEYwuBrnjXtUmsfyxgwT9CPakzzkjBprVW87haJbcicii+DNoHj58f4FVpVO4bPdjVkaoTRMUK1bnpsYP6PKcCZwlG+nGhPKBrSHLYuSRqj9bDLoiBxbp0vCWNknDZm4vzsyGmk9jAJbGVHT1/PZ2Pwva6UmPPczLpPUoGTTj8JUEBOT8dakyxUyI4YWKFPczkpYnyrKjL1N3h7Bm195EeqnJc8teVW3WL6AqXJwCEdwAh6cQRmuoQI1YIDwAE/w7Nw5j86L8zotXXJmPQfwR87bDw1Gj0s=</latexit><latexit sha1_base64="NpKsTFTg7ntzwMHnMRoGVbN+qWQ=">AAAB6HicbZDLSgNBEEVr4iuOr6hLN41BcBVm3CiCGHDjMgHzwGQIPZ2apE3Pg+4eIQz5AjcuFHGrfojf4Eb8GzuJC0280HC4t4quKj8RXGnH+bJyC4tLyyv5VXttfWNzq7C9U1dxKhnWWCxi2fSpQsEjrGmuBTYTiTT0BTb8wcU4b9yiVDyOrvQwQS+kvYgHnFFtrOp1p1B0Ss5EZB7cHyiev79+2mfJW6VT+Gh3Y5aGGGkmqFIt10m0l1GpORM4stupwoSyAe1hy2BEQ1ReNhl0RA6M0yVBLM2LNJm4vzsyGio1DH1TGVLdV7PZ2Pwva6U6OPEyHiWpxohNPwpSQXRMxluTLpfItBgaoExyMythfSop0+Y2tjmCO7vyPNSPSq5TcqtOsXwKU+VhD/bhEFw4hjJcQgVqwADhDh7g0bqx7q0n63lamrN+enbhj6yXb9yUkKY=</latexit><latexit sha1_base64="NpKsTFTg7ntzwMHnMRoGVbN+qWQ=">AAAB6HicbZDLSgNBEEVr4iuOr6hLN41BcBVm3CiCGHDjMgHzwGQIPZ2apE3Pg+4eIQz5AjcuFHGrfojf4Eb8GzuJC0280HC4t4quKj8RXGnH+bJyC4tLyyv5VXttfWNzq7C9U1dxKhnWWCxi2fSpQsEjrGmuBTYTiTT0BTb8wcU4b9yiVDyOrvQwQS+kvYgHnFFtrOp1p1B0Ss5EZB7cHyiev79+2mfJW6VT+Gh3Y5aGGGkmqFIt10m0l1GpORM4stupwoSyAe1hy2BEQ1ReNhl0RA6M0yVBLM2LNJm4vzsyGio1DH1TGVLdV7PZ2Pwva6U6OPEyHiWpxohNPwpSQXRMxluTLpfItBgaoExyMythfSop0+Y2tjmCO7vyPNSPSq5TcqtOsXwKU+VhD/bhEFw4hjJcQgVqwADhDh7g0bqx7q0n63lamrN+enbhj6yXb9yUkKY=</latexit><latexit sha1_base64="uWq1pcYD2Pm0HBipXrLwEy6aEvk=">AAAB6HicbVA9SwNBEJ2LXzF+RS1tFoNgFe5sDFYBG8sEzAcmR9jbzCVr9vaO3T0hHPkFNhaK2PqT7Pw3bpIrNPHBwOO9GWbmBYng2rjut1PY2Nza3inulvb2Dw6PyscnbR2nimGLxSJW3YBqFFxiy3AjsJsopFEgsBNMbud+5wmV5rG8N9ME/YiOJA85o8ZKzYdBueJW3QXIOvFyUoEcjUH5qz+MWRqhNExQrXuemxg/o8pwJnBW6qcaE8omdIQ9SyWNUPvZ4tAZubDKkISxsiUNWai/JzIaaT2NAtsZUTPWq95c/M/rpSas+RmXSWpQsuWiMBXExGT+NRlyhcyIqSWUKW5vJWxMFWXGZlOyIXirL6+T9lXVc6te063Ub/I4inAG53AJHlxDHe6gAS1ggPAMr/DmPDovzrvzsWwtOPnMKfyB8/kDtRmM0g==</latexit>

Z+tt versus Z+DM
Consider associate production of a +Z

If ttbar open,  

Competition between 

Za,  a → cc
Za,  a → tt

First is monoZ, second can be seen  studying

Mass spectrum of tt+Z

At high lumi it may

be possible to 

observe both decays

of mediator

2HDM+a, tanβ=1, sinθ=0.7, MH,A,H±=800 GeV 

LHC 14 TeV, 3 ab-1
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see backup slides of talk by Polesello 

   



But there are more channels …

More channels mean more opportunities 
for discovery. Should exploit all possible 

final states with & without MET to search 
for mediators between dark & visible side 


