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• Smaller cross section than strong production 
• Lightest SUSY particle (LSP) can be consistent with 

observed relic DM density in R-Parity conserving scenarios
• R-Parity violation scenarios less experimentally constrained

• Possible  anomaly explanation (g − 2)μ
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<latexit sha1_base64="nP/buZHzSRgPnCw8AHIvgkDnzJ4=">AAACCHicbVDLSsNAFJ3UV42vqks3wSK4KkkX6kYsunFZwT6gCWUymbRDZ5Iwc0cpoT/gB7hV8AfciVs3foL4Bf6GSduFbT1w4XDOvZzL8RPOFNj2t1FYWl5ZXSuumxubW9s7pd29poq1JLRBYh7Lto8V5SyiDWDAaTuRFAuf05Y/uMr91h2VisXRLQwT6gnci1jICIZMcl1gPKCpC1iPuqWyXbHHsBaJMyXli0/zPHn5Muvd0o8bxEQLGgHhWKmOYyfgpVgCI5yOTFcrmmAywD3ayWiEBVVeOv55ZB1lSmCFscwmAmus/r1IsVBqKPxsU2Doq3kvF//zOhrCMy9lUaKBRmQSFGpuQWzlBVgBk5QAH2YEE8myXy3SxxITyGqaSRGaA5Pxfd6MM9/DImlWK85JpXrjlGuXaIIiOkCH6Bg56BTV0DWqowYiKEGP6Ak9Gw/Gq/FmvE9WC8b0Zh/NwPj4Ba0CnrE=</latexit>
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<latexit sha1_base64="PyIyMIrY2/lMzZFpv6Ik4fpCXoo=">AAAB/XicbVBLSgNBEO3xG8df1KWbxiC4CjNZqBsx6MZlAuYDSQg9nZqkSff00N2jhCF4ALd6AnEnbj2CRxBP4DXsfBYm8UHB470qquoFMWfaeN63s7S8srq2ntlwN7e2d3aze/tVLRNFoUIll6oeEA2cRVAxzHCoxwqICDjUgv71yK/dgdJMRrdmEENLkG7EQkaJsVIZ2tmcl/fGwIvEn5Lc5ad7Eb98uaV29qfZkTQREBnKidYN34tNKyXKMMph6DYTDTGhfdKFhqUREaBb6fjQIT62SgeHUtmKDB6rfydSIrQeiMB2CmJ6et4bif95jcSE562URXFiIKKTRWHCsZF49DXuMAXU8IElhCpmb8W0RxShxmYzs0Uk3DAl74c2GX8+h0VSLeT903yh7OeKV2iCDDpER+gE+egMFdENKqEKogjQI3pCz86D8+q8Oe+T1iVnOnOAZuB8/AKLepmc</latexit>e

<latexit sha1_base64="xUQaW+1CXccfRrGeQENlQqlkOhk=">AAAB/3icbVC7SgNBFJ31GeMraqnIYBCswm4KtQzaWCZoHpAsYXYySYbMY5mHEpYUFpa2+gl2Yhk/xS+w8CecPAqTeODC4Zx7ufeeKGZUG9//8paWV1bX1lMb6c2t7Z3dzN5+RUurMCljyaSqRUgTRgUpG2oYqcWKIB4xUo161yO/ek+UplLcmX5MQo46grYpRsZJtw1um5msn/PHgIskmJJs4WhY+nk6Hhabme9GS2LLiTCYIa3rgR+bMEHKUMzIIN2wmsQI91CH1B0ViBMdJuNTB/DUKS3YlsqVMHCs/p1IENe6zyPXyZHp6nlvJP7n1a1pX4YJFbE1RODJorZl0Eg4+hu2qCLYsL4jCCvqboW4ixTCxqUzs4VbZqiSDwOXTDCfwyKp5HPBeS5fCrKFKzBBChyCE3AGAnABCuAGFEEZYNABz+AFvHqP3pv37n1MWpe86cwBmIH3+QvHfZrz</latexit>µ

<latexit sha1_base64="EYK/k6xlAf0bZ1RtEfHv4To/VCc=">AAACAHicbVC7SgNBFJ2Nr7i+opY2g0GwCrsp1EYM2lhGMA9IljA7mU2GzO4sM3eVsKTxA2y1t7ETW3/ATxC/wN9wNklhEg9cOJxzL/fe48eCa3Ccbyu3tLyyupZftzc2t7Z3Crt7dS0TRVmNSiFV0yeaCR6xGnAQrBkrRkJfsIY/uMr8xh1TmsvoFoYx80LSi3jAKYFMagNJOoWiU3LGwIvEnZLixad9Hr982dVO4afdlTQJWQRUEK1brhODlxIFnAo2stuJZjGhA9JjLUMjEjLtpeNbR/jIKF0cSGUqAjxW/06kJNR6GPqmMyTQ1/NeJv7ntRIIzryUR3ECLKKTRUEiMEicPY67XDEKYmgIoYqbWzHtE0UomHhmtoSJAK7k/cgk487nsEjq5ZJ7UirfuMXKJZogjw7QITpGLjpFFXSNqqiGKOqjR/SEnq0H69V6s94nrTlrOrOPZmB9/AL9v5r7</latexit>⌧<latexit sha1_base64="L1eSjB6stIhjFD2lRlkffXZBhqY=">AAACBHicbVC7SgNBFJ31GeMrKtjYLAbBKuymUMsQG8sEzAOyIcxOZpMhM7PLzB0lLGn9AFv9BK3E1sqfsLH1N5w8CpN44MLhnHu5954w4UyD5305K6tr6xubma3s9s7u3n7u4LCuY6MIrZGYx6oZYk05k7QGDDhtJopiEXLaCAfXY79xR5VmsbyFYULbAvckixjBYKVmIE0nAGw6ubxX8CZwl4k/I/nScfWbvZY/K53cT9CNiRFUAuFY65bvJdBOsQJGOB1lA6NpgskA92jLUokF1e10cu/IPbNK141iZUuCO1H/TqRYaD0Uoe0UGPp60RuL/3ktA9FVO2UyMUAlmS6KDHchdsfPu12mKAE+tAQTxeytLuljhQnYiOa2CMOBqfh+ZJPxF3NYJvViwb8oFKt+vlRGU2TQCTpF58hHl6iEblAF1RBBHD2iJ/TsPDgvzpvzPm1dcWYzR2gOzscvt0CdIQ==</latexit>⌫⌧

<latexit sha1_base64="g1qbeK66/MhPIi7rB/krdXcdRTY=">AAACA3icbVC7SgNBFJ2Nr5j4iFraDEbBKuymUMugjWUE84DsEmYns8mQmdllHpGwpPQDbPUT7ETsrPwKv8Av0NrJozCJBy4czrmXe+8JE0aVdt1PJ7Oyura+kd3M5be2d3YLe/t1FRuJSQ3HLJbNECnCqCA1TTUjzUQSxENGGmH/auw3BkQqGotbPUxIwFFX0IhipK3U8IVp+9y0C0W35E4Al4k3I8XK8ffbxyD/U20XvvxOjA0nQmOGlGp5bqKDFElNMSOjnG8USRDuoy5pWSoQJypIJ+eO4IlVOjCKpS2h4UT9O5EirtSQh7aTI91Ti95Y/M9rGR1dBCkVidFE4OmiyDCoYzj+HXaoJFizoSUIS2pvhbiHJMLaJjS3hRumqYzvRjYZbzGHZVIvl7yzUvnGK1YuwRRZcAiOwCnwwDmogGtQBTWAQR88gEfw5Nw7z86L8zptzTizmQMwB+f9F9oenVc=</latexit>⌫µ

<latexit sha1_base64="7m0JvSfO8bR76gE9H/UbxLXbXUE=">AAACAXicbVC7SgNBFJ31GeMrKtjYDAbBKuymUMsQG8sE3CSQhDA7mU2GzGOZhxKWVH6ArX6ChSC2tv6Eja2/4eRRmMQDFw7n3Mu990QJo9r4/pe3srq2vrGZ2cpu7+zu7ecODmtaWoVJiCWTqhEhTRgVJDTUMNJIFEE8YqQeDa7Hfv2OKE2luDXDhLQ56gkaU4yMk8KWsB3SyeX9gj8BXCbBjORLx9Vv+lr+rHRyP62uxJYTYTBDWjcDPzHtFClDMSOjbMtqkiA8QD3SdFQgTnQ7nRw7gmdO6cJYKlfCwIn6dyJFXOshj1wnR6avF72x+J/XtCa+aqdUJNYQgaeLYsugkXD8OexSRbBhQ0cQVtTdCnEfKYSNy2duC7fMUCXvRy6ZYDGHZVIrFoKLQrEa5EtlMEUGnIBTcA4CcAlK4AZUQAgwoOARPIFn78F78d6892nrijebOQJz8D5+AUAJm8I=</latexit>⌫e

<latexit sha1_base64="HO9ojV73P4grVtzpjArlanKNvE8=">AAAB/XicbVC7SgNBFJ2NrxhfUUtFBoNgFXZTqGXQxjIB84BkCbOTSTJkZmeZuauEJVhZ2eon2Imt+RW/wMKfcPIoTOKBC4dz7uXee4JIcAOu++WkVlbX1jfSm5mt7Z3dvez+QdWoWFNWoUooXQ+IYYKHrAIcBKtHmhEZCFYL+jdjv3bPtOEqvINBxHxJuiHvcErASuVuK5tz8+4EeJl4M5IrHo/KP08no1Ir+91sKxpLFgIVxJiG50bgJ0QDp4INM83YsIjQPumyhqUhkcz4yeTQIT6zSht3lLYVAp6ofycSIo0ZyMB2SgI9s+iNxf+8RgydKz/hYRQDC+l0UScWGBQef43bXDMKYmAJoZrbWzHtEU0o2GzmtshYANfqYWiT8RZzWCbVQt67yBfKXq54jaZIoyN0is6Rhy5REd2iEqogihh6Ri/o1Xl03px352PamnJmM4doDs7nLyTWmgg=</latexit>g <latexit sha1_base64="nH4ehbCktbLSXSOWTGqRHH324kw=">AAAB/XicbVBLSgNBEO2Jvzj+oi7dNAbBVZjJQt2IQRe6TMB8IBlCT6cnadKfobtHCUPwAG71BOJO3HoEjyCewGvY+SxM4oOCx3tVVNULY0a18bxvJ7O0vLK6ll13Nza3tndyu3s1LROFSRVLJlUjRJowKkjVUMNII1YE8ZCReti/Gvn1O6I0leLWDGIScNQVNKIYGStVrtu5vFfwxoCLxJ+S/MWnex6/fLnldu6n1ZE44UQYzJDWTd+LTZAiZShmZOi2Ek1ihPuoS5qWCsSJDtLxoUN4ZJUOjKSyJQwcq38nUsS1HvDQdnJkenreG4n/ec3ERGdBSkWcGCLwZFGUMGgkHH0NO1QRbNjAEoQVtbdC3EMKYWOzmdnCE2aokvdDm4w/n8MiqRUL/kmhWPHzpUswQRYcgENwDHxwCkrgBpRBFWBAwCN4As/Og/PqvDnvk9aMM53ZBzNwPn4BW4yZfg==</latexit>

G
<latexit sha1_base64="xassS3w3jfj4RLziltz/LnKG0ss=">AAACBXicbVC7TsNAEDyHVzCvACWNRYREFdkpgAYRQQFlkMgDJVZ0Pp+TU+581t0aFFmp+QBaqKjpEC0ln4D4An4DO0lBEkZaaTSzq90dL+JMg21/G7mFxaXllfyquba+sblV2N6paxkrQmtEcqmaHtaUs5DWgAGnzUhRLDxOG17/IvMbd1RpJsMbGETUFbgbsoARDKl02wbGfZpcDjuFol2yR7DmiTMhxbNP8zR6+TKrncJP25ckFjQEwrHWLceOwE2wAkY4HZrtWNMIkz7u0lZKQyyodpPRwUPrIFV8K5AqrRCskfp3IsFC64Hw0k6BoadnvUz8z2vFEJy4CQujGGhIxouCmFsgrex7y2eKEuCDlGCiWHqrRXpYYQJpRlNbRMyBKXmfJePM5jBP6uWSc1QqXzvFyjkaI4/20D46RA46RhV0haqohggS6BE9oWfjwXg13oz3cWvOmMzsoikYH78AhZ00</latexit>

G̃
<latexit sha1_base64="Dpu/TZxFWKiQte9XjGvBzBU8EHU=">AAACBXicbVDLSgNBEJz1GeMr6lGRwSB4Crs5qMegF48JmIckS5idnU2GzOwuM71KWHIUP8CrfoI3kdz8Dr/Agz/h5HEwiQUNRVU33V1eLLgG2/6ylpZXVtfWMxvZza3tnd3c3n5NR4mirEojEamGRzQTPGRV4CBYI1aMSE+wute7Hvn1e6Y0j8Jb6MfMlaQT8oBTAka6awEXPks7g3YubxfsMfAicaYkXzoaVn4ej4fldu675Uc0kSwEKojWTceOwU2JAk4FG2RbiWYxoT3SYU1DQyKZdtPxwQN8ahQfB5EyFQIeq38nUiK17kvPdEoCXT3vjcT/vGYCwaWb8jBOgIV0sihIBIYIj77HPleMgugbQqji5lZMu0QRCiajmS0yEcBV9DBKxpnPYZHUigXnvFCsOPnSFZoggw7RCTpDDrpAJXSDyqiKKJLoGb2gV+vJerPerY9J65I1nTlAM7A+fwHJ4J2+</latexit>

g̃

<latexit sha1_base64="3YBQOArXO6gPcHTIm7/1ujao/WE=">AAAB/3icbVC7SgNBFJ31GddX1NJmMAhWYTeF2oghNpYRzQOSNcxOZpMh81hmZpWwpPADbPUDLOzE1i/wE8Qv8DecPAqTeODC4Zx7ufeeMGZUG8/7dhYWl5ZXVjNr7vrG5tZ2dme3qmWiMKlgyaSqh0gTRgWpGGoYqceKIB4yUgt7F0O/dkeUplLcmH5MAo46gkYUI2Ol69Kt18rmvLw3Apwn/oTkzj/ds/jlyy23sj/NtsQJJ8JghrRu+F5sghQpQzEjA7eZaBIj3EMd0rBUIE50kI5OHcBDq7RhJJUtYeBI/TuRIq51n4e2kyPT1bPeUPzPayQmOg1SKuLEEIHHi6KEQSPh8G/Ypopgw/qWIKyovRXiLlIIG5vO1BaeMEOVvB/YZPzZHOZJtZD3j/OFKz9XLIExMmAfHIAj4IMTUASXoAwqAIMOeARP4Nl5cF6dN+d93LrgTGb2wBScj1+BUpob</latexit>

B0

<latexit sha1_base64="aSLKergR4hm9azZp9Gbsze+i/wc=">AAAB/3icbVC7SgNBFJ2Nr7i+opY2g0GwCrsp1EYM2lhGNA9I1jA7mU2GzGOZmVXCksIPsNUPsLATW7/ATxC/wN9w8ihM4oELh3Pu5d57wphRbTzv28ksLC4tr2RX3bX1jc2t3PZOVctEYVLBkklVD5EmjApSMdQwUo8VQTxkpBb2LoZ+7Y4oTaW4Mf2YBBx1BI0oRsZK17Vbr5XLewVvBDhP/AnJn326p/HLl1tu5X6abYkTToTBDGnd8L3YBClShmJGBm4z0SRGuIc6pGGpQJzoIB2dOoAHVmnDSCpbwsCR+nciRVzrPg9tJ0emq2e9ofif10hMdBKkVMSJIQKPF0UJg0bC4d+wTRXBhvUtQVhReyvEXaQQNjadqS08YYYqeT+wyfizOcyTarHgHxWKV36+dA7GyII9sA8OgQ+OQQlcgjKoAAw64BE8gWfnwXl13pz3cWvGmczsgik4H7+jCZow</latexit>

W 0

<latexit sha1_base64="RuR+zd44QsApCtFoNFboYH4svi4=">AAACAXicbVC7TsMwFHXKq5RXgZHFoiAxVUkHYCwgoY5FIm2lNlSO47RWbSeyHVAVdeIDWGHgA9gQKwu/wRfAzBfgPgbacqQrHZ1zr+69x48ZVdq2P63MwuLS8kp2Nbe2vrG5ld/eqakokZi4OGKRbPhIEUYFcTXVjDRiSRD3Gan7vYuhX78lUtFIXOt+TDyOOoKGFCNtJLdyY7eDdr5gF+0R4DxxJqRQPvi4/P55Pqu281+tIMIJJ0JjhpRqOnasvRRJTTEjg1wrUSRGuIc6pGmoQJwoLx0dO4CHRglgGElTQsOR+nciRVypPvdNJ0e6q2a9ofif10x0eOqlVMSJJgKPF4UJgzqCw89hQCXBmvUNQVhScyvEXSQR1iafqS08YZrK6G5gknFmc5gntVLROS6WrpxC+RyMkQV7YB8cAQecgDKogCpwAQYUPIBH8GTdWy/Wq/U2bs1Yk5ldMAXr/RdOkJvZ</latexit>

H
0
d

<latexit sha1_base64="p5eogkbRTWv/7KE47mbmvRWMPO4=">AAACAXicbVC7TgJBFJ3FF+ILtbSZQEyoyC6FWBJtKDFxgQSQzA6zMGFmdjMPDdlQ+QG2Gr/Aztj6BX6C0d7fcHgUAp7kJifn3Jt77wliRpV23U8ntba+sbmV3s7s7O7tH2QPj+oqMhITH0csks0AKcKoIL6mmpFmLAniASONYHg58Ru3RCoaiWs9ikmHo76gIcVIW8mv3rhd083m3aI7BVwl3pzkK7nC91f547nWzf60exE2nAiNGVKq5bmx7iRIaooZGWfaRpEY4SHqk5alAnGiOsn02DE8tUoPhpG0JTScqn8nEsSVGvHAdnKkB2rZm4j/eS2jw/NOQkVsNBF4tig0DOoITj6HPSoJ1mxkCcKS2lshHiCJsLb5LGzhhmkqo7uxTcZbzmGV1EtF76xYuvLylQswQxqcgBwoAA+UQQVUQQ34AAMKHsAjeHLunRfn1Xmbtaac+cwxWIDz/gsEoJuk</latexit>

H
0
u

<latexit sha1_base64="StlmvdZTFke3dj7Pb55sOjTWv7E=">AAACAXicbVC7SgNBFJ2NrxhfUUubIUEICGE3hbEM2qSMYB4Q1zA7mU2GzOws81DCksoPsFX8Ajux9Qv8BNHe33DyKEzigQuHc+7l3nuCmFGlXffTSa2srq1vpDczW9s7u3vZ/YOGEkZiUseCCdkKkCKMRqSuqWakFUuCeMBIMxhcjP3mLZGKiuhKD2Pic9SLaEgx0laqV29OOqaTzbtFdwK4TLwZyVdyhe+v8sdzrZP9ue4KbDiJNGZIqbbnxtpPkNQUMzLKXBtFYoQHqEfalkaIE+Unk2NH8NgqXRgKaSvScKL+nUgQV2rIA9vJke6rRW8s/ue1jQ7P/IRGsdEkwtNFoWFQCzj+HHapJFizoSUIS2pvhbiPJMLa5jO3hRumqRR3I5uMt5jDMmmUit5psXTp5SvnYIo0OAI5UAAeKIMKqIIaqAMMKHgAj+DJuXdenFfnbdqacmYzh2AOzvsv/Iqbnw==</latexit>

H
+
u

<latexit sha1_base64="yO/+urESAkLLM195o4XSgQnoWEc=">AAACAXicbVDLSsNAFJ3UV62v+lq5CRbFjSXpQl0W3XRZwTSFNpbJZNIOnUeYmSilZOUHuBL0E9yJW7/EL/A3nD4WtvXAhcM593LvPWFCidKO823llpZXVtfy64WNza3tneLuXkOJVCLsIUGFbIZQYUo49jTRFDcTiSELKfbD/s3I9x+wVETwOz1IcMBgl5OYIKiN5NXuzztRp1hyys4Y9iJxp6RUPT3wsxf/sN4p/rQjgVKGuUYUKtVynUQHQyg1QRRnhXaqcAJRH3Zxy1AOGVbBcHxsZp8YJbJjIU1xbY/VvxNDyJQasNB0Mqh7at4bif95rVTHV8GQ8CTVmKPJojilthb26HM7IhIjTQeGQCSJudVGPSgh0iafmS0spZpI8ZiZZNz5HBZJo1J2L8qVW7dUvQYT5MEROAZnwAWXoApqoA48gAABz+AVvFlP1rv1YX1OWnPWdGYfzMD6+gWv55oD</latexit>

H
�
d

<latexit sha1_base64="59htp4HlH3rXfKef9bCdxsPrThI=">AAAB/3icbVC7SgNBFJ2Nr7i+opY2g0GwCrsp1EYM2lhGNA9I1jA7mU2GzGOZmVXCksIPsNUPsLATW7/ATxC/wN9w8ihM4oELh3Pu5d57wphRbTzv28ksLC4tr2RX3bX1jc2t3PZOVctEYVLBkklVD5EmjApSMdQwUo8VQTxkpBb2LoZ+7Y4oTaW4Mf2YBBx1BI0oRsZK17Vbv5XLewVvBDhP/AnJn326p/HLl1tu5X6abYkTToTBDGnd8L3YBClShmJGBm4z0SRGuIc6pGGpQJzoIB2dOoAHVmnDSCpbwsCR+nciRVzrPg9tJ0emq2e9ofif10hMdBKkVMSJIQKPF0UJg0bC4d+wTRXBhvUtQVhReyvEXaQQNjadqS08YYYqeT+wyfizOcyTarHgHxWKV36+dA7GyII9sA8OgQ+OQQlcgjKoAAw64BE8gWfnwXl13pz3cWvGmczsgik4H7+kopox</latexit>

W 1

<latexit sha1_base64="HAHR2Wj1cWLUSg5lp8YonKvL46M=">AAAB/3icbVC7SgNBFJ2Nr7i+opY2g0GwCrsp1EYM2lhGNA9I1jA7mU2GzGOZmVXCksIPsNUPsLATW7/ATxC/wN9w8ihM4oELh3Pu5d57wphRbTzv28ksLC4tr2RX3bX1jc2t3PZOVctEYVLBkklVD5EmjApSMdQwUo8VQTxkpBb2LoZ+7Y4oTaW4Mf2YBBx1BI0oRsZK17XbYiuX9wreCHCe+BOSP/t0T+OXL7fcyv002xInnAiDGdK64XuxCVKkDMWMDNxmokmMcA91SMNSgTjRQTo6dQAPrNKGkVS2hIEj9e9EirjWfR7aTo5MV896Q/E/r5GY6CRIqYgTQwQeL4oSBo2Ew79hmyqCDetbgrCi9laIu0ghbGw6U1t4wgxV8n5gk/Fnc5gn1WLBPyoUr/x86RyMkQV7YB8cAh8cgxK4BGVQARh0wCN4As/Og/PqvDnv49aMM5nZBVNwPn4BpjuaMg==</latexit>

W 2

<latexit sha1_base64="EghixAXw9iyZrmMY3cUvdViHJ1E=">AAACAXicbVC7SgNBFJ31GddX1NJmMAhWYTeF2ohBG8sIbhJI1jA7mU2GzGOZmVXCksoPsNXayk5s/QA/QfwCf8PJozCJBy4czrmXe++JEka18bxvZ2FxaXllNbfmrm9sbm3nd3arWqYKkwBLJlU9QpowKkhgqGGkniiCeMRILepdDv3aHVGaSnFj+gkJOeoIGlOMjJWC2m0z4a18wSt6I8B54k9I4fzTPUtevtxKK//TbEucciIMZkjrhu8lJsyQMhQzMnCbqSYJwj3UIQ1LBeJEh9no2AE8tEobxlLZEgaO1L8TGeJa93lkOzkyXT3rDcX/vEZq4tMwoyJJDRF4vChOGTQSDj+HbaoINqxvCcKK2lsh7iKFsLH5TG3hKTNUyfuBTcafzWGeVEtF/7hYuvYL5QswRg7sgwNwBHxwAsrgClRAADCg4BE8gWfnwXl13pz3ceuCM5nZA1NwPn4BlxabTQ==</latexit>

W±

<latexit sha1_base64="SSiV5wi5bFvPgRgd+LRlWYdnkCQ=">AAACBHicbVC7SgNBFJ2NrxhfUUtFBoNgIWE3hVoGbSwTMA9MljA7mU2GzGOZmVXCklI/wFY/wU6EVP6HX2DhTzh5FCbxwIXDOfdy7z1BxKg2rvvlpJaWV1bX0uuZjc2t7Z3s7l5Vy1hhUsGSSVUPkCaMClIx1DBSjxRBPGCkFvSuR37tnihNpbg1/Yj4HHUEDSlGxkr1Zgdxjs7uWtmcm3fHgIvEm5Jc8XBY/nk8GpZa2e9mW+KYE2EwQ1o3PDcyfoKUoZiRQaYZaxIh3EMd0rBUIE60n4zvHcATq7RhKJUtYeBY/TuRIK51nwe2kyPT1fPeSPzPa8QmvPQTKqLYEIEni8KYQSPh6HnYpopgw/qWIKyovRXiLlIIGxvRzBYeM0OVfBjYZLz5HBZJtZD3zvOFspcrXoEJ0uAAHINT4IELUAQ3oAQqAAMGnsELeHWenDfn3fmYtKac6cw+mIHz+QsuJJzM</latexit>

�, Z

<latexit sha1_base64="ClnSVtWtGLhFeLUgA0u2Clz44qA=">AAACAXicbVC7TgJBFJ3FF+ILtdSYjcTEgpBdCrVEbSghcYEENmR2mIUJ89jMzGrIhspY2+on2BkrEr/EL7DwJxwehYAnucnJOffm3nuCiBKlHefLSq2srq1vpDczW9s7u3vZ/YOaErFE2EOCCtkIoMKUcOxpoiluRBJDFlBcD/q3Y79+j6Uigt/pQYR9BruchARBbSSvly/nr9vZnFNwJrCXiTsjudLxqPrzdDKqtLPfrY5AMcNcIwqVarpOpP0ESk0QxcNMK1Y4gqgPu7hpKIcMKz+ZHDu0z4zSsUMhTXFtT9S/EwlkSg1YYDoZ1D216I3F/7xmrMMrPyE8ijXmaLoojKmthT3+3O4QiZGmA0MgksTcaqMelBBpk8/cFhZTTaR4GJpk3MUclkmtWHAvCsWqmyvdgCnS4AicgnPggktQAmVQAR5AgIBn8AJerUfrzXq3PqatKWs2cwjmYH3+AiTWmxI=</latexit>

h,H,A

<latexit sha1_base64="w+XMkUAOjWrYB9aw7MuCzmjtFFo=">AAACAXicbVC7TgJBFJ3FF64v1NJmIjGxIrsUamMk2lBi4gIJIJkdZmHCPDYzsxqyofIDbLW2sjO2foCfYPwCf8PhUQh4kpucnHNv7r0njBnVxvO+nczS8srqWnbd3djc2t7J7e5VtUwUJgGWTKp6iDRhVJDAUMNIPVYE8ZCRWti/Gvm1O6I0leLGDGLS4qgraEQxMlYKyrfNmLdzea/gjQEXiT8l+YtP9zx++XIr7dxPsyNxwokwmCGtG74Xm1aKlKGYkaHbTDSJEe6jLmlYKhAnupWOjx3CI6t0YCSVLWHgWP07kSKu9YCHtpMj09Pz3kj8z2skJjprpVTEiSECTxZFCYNGwtHnsEMVwYYNLEFYUXsrxD2kEDY2n5ktPGGGKnk/tMn48zkskmqx4J8Uitd+vnQJJsiCA3AIjoEPTkEJlEEFBAADCh7BE3h2HpxX5815n7RmnOnMPpiB8/ELfuObPg==</latexit>

H
±

<latexit sha1_base64="2keRO4S05vzrQjB1Ba1PdRFCr54=">AAACB3icbVA7TsNAEF2HXzC/ACWNRYREFdkpgAYRhYYySOQjOSZar9fJKmuvtTsGRVYOwAFooeAAdIiWiiMgTsA12HwKkvCkkZ7em9HMPD/hTIFtfxu5peWV1bX8urmxubW9U9jdayiRSkLrRHAhWz5WlLOY1oEBp61EUhz5nDb9/uXIb95RqZiIb2CQUC/C3ZiFjGDQktsGxgOaVYe3dqdQtEv2GNYicaakePFpnicvX2atU/hpB4KkEY2BcKyU69gJeBmWwAinQ7OdKppg0sdd6moa44gqLxufPLSOtBJYoZC6YrDG6t+JDEdKDSJfd0YYemreG4n/eW4K4ZmXsThJgcZksihMuQXCGv1vBUxSAnygCSaS6Vst0sMSE9ApzWyJUg5MivuhTsaZz2GRNMol56RUvnaKlSqaII8O0CE6Rg46RRV0hWqojggS6BE9oWfjwXg13oz3SWvOmM7soxkYH78tMp3R</latexit>
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ATLAS searches for electroweak SUSY - this talk
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•  arxiv 2204.13072 “2L 2J"

• Eur. Phys. J. C (2021) 81:1118 “3L"

• Eur. Phys. J. C (2021) 81: 1023 “RPV”

• ATLAS-CONF-2022-006 “2L + MET”

• Phys Rev D 104, 112010 (2021) “All hadronic”

ATLAS searches for supersymmetry with long-lived particles (Devanshu Kiran Panchal)

Strong production of supersymmetric particles with the ATLAS detector (Yi-Lin Yang)
Further SUSY talks:

Multileptonic final states:

All hadronic final state

R-Parity violating search:

• ATLAS-CONF-2022-011 “WW fiducial  measurement”σ

mailto:dkoeck@cern.ch
https://arxiv.org/abs/2204.13072
https://epjc.epj.org/articles/epjc/abs/2021/12/10052_2021_Article_9749/10052_2021_Article_9749.html
https://link.springer.com/article/10.1140/epjc/s10052-021-09761-x
https://cds.cern.ch/record/2805051/files/ATLAS-CONF-2022-006.pdf
https://journals.aps.org/prd/abstract/10.1103/PhysRevD.104.112010
https://indico.cern.ch/event/1083758/contributions/4878293/
https://indico.cern.ch/event/1083758/contributions/4878296/
https://cds.cern.ch/record/2805215/files/ATLAS-CONF-2022-011.pdf
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2 leptons, 0-1 jets, MET
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Slepton pair production  

• Light  and light LSP could explain  anomaly through 

loop corrections
• Same-flavour opposite sign final state, 0 or 1 jet SRs
• Estimation of flavour symmetric backgrounds (FSB) through 

different flavour opposite sign final state

μ̃ (g − 2)μ

ATLAS-CONF-2022-006 “2L + MET”

Now targeting moderately compressed regions,  

mass splitting close to W boson mass

Chargino pair production 

• Same-flavour and different flavour opposite sign final state
• Boosted Decision Tree approach, SR’s binned in BDT output
• VV Control regions, fake leptons through matrix method

mailto:dkoeck@cern.ch
https://cds.cern.ch/record/2805051/files/ATLAS-CONF-2022-006.pdf
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Slepton pair production 

•  

local data deficit
• Strictly correlated to stat. 

fluctuations
• Interpretation for 

1.5σ excess and 3.5σ

ℓ̃/ẽL/R/μ̃L/R

Chargino pair production 

• VV largest background
• No significant excesses
• Closing gaps towards 

diagonal

ATLAS-CONF-2022-006 “2L + MET”

mailto:dkoeck@cern.ch
https://cds.cern.ch/record/2805051/files/ATLAS-CONF-2022-006.pdf
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• Iterative Bayesian Unfolding from detector to particle level 
• Largest systematic uncertainty contribution from experimental jet uncertainty

First measurement in 

topologies associated with 

SUSY searches, 

complementary to existing 

ATLAS measurements

ATLAS-CONF-2022-011 “WW fiducial  measurement”σ

mailto:dkoeck@cern.ch
https://cds.cern.ch/record/2805215/files/ATLAS-CONF-2022-011.pdf
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Electroweak analysis 

Recursive Jigsaw Reconstruction (RJR)

arxiv 2204.13072 “2L 2J"

• Selection as in  analysis
• 2 leptons, same flavour opposite sign, jets
• ABCD method for  + jets background

36.1fb−1

γ*/Z

Follow up on excesses in previous 

analysis ( )2.0σ / 1.4σ in 36.1 fb−1

New regions targeting off-shell W/Z

•  production via WZ, gauge-mediated SUSY breaking (GMSB) 

 model with Gravitino LSP
• 13 orthogonal SRs
• fake leptons estimated through matrix method

χ̃±
1 χ̃0

2

mailto:dkoeck@cern.ch
https://arxiv.org/abs/2204.13072
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2 leptons, at least 2 jets arxiv 2204.13072 “2L 2J"

• No excess in full 139  datasetfb−1

Recursive Jigsaw Reconstruction

On and off shell C1N2 - W/Z
GMSB

mailto:dkoeck@cern.ch
https://arxiv.org/abs/2204.13072
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3 leptons 
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Eur. Phys. J. C (2021) 81:1118 “3L"

Full Run-2 data set update  

targeting intermediately compressed scenarios

• 3 analyses according to targeted models: WZ on shell, WZ off shell , Wh
• Improvement lepton reconstruction performance aiding sensitivity
• SM WZ contribution in all channels, estimated data-driven in CR’s
• Fake-factor method for non-prompt leptons

Follow up on 3L RJR excess

• Two signal regions from original search

mailto:dkoeck@cern.ch
https://epjc.epj.org/articles/epjc/abs/2021/12/10052_2021_Article_9749/10052_2021_Article_9749.html
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Eur. Phys. J. C (2021) 81:1118 “3L"

WZ off shell WZ on shell Wh

• No significant deviation from the SM 

 maximum 2.3σ 
• no agreement with the signal models
• RJR follow-up - previous excesses no 

longer significant

mailto:dkoeck@cern.ch
https://epjc.epj.org/articles/epjc/abs/2021/12/10052_2021_Article_9749/10052_2021_Article_9749.html
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All hadronic
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First LHC 

investigation of qqqq 

final state in the 

boosted regime

• Wide spectrum of models considered, targeting fully hadronic decay of bosons
• scans in BR and field configurations
• Includes GGM/naturalness driven QCD axion extension with light Higgsinos 
• large extension of the sensitivity and low model dependency possible thanks  

to dedicated jet substructure and boson tagging techniques

Phys Rev D 104, 112010 (2021) “All hadronic”

mailto:dkoeck@cern.ch
https://journals.aps.org/prd/abstract/10.1103/PhysRevD.104.112010
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All hadronic Phys Rev D 104, 112010 (2021) “All hadronic”

• Scans over branching ratios of considered models and field compositions 

performed - here only a small excerpt shown!

• No significant excesses observed

mailto:dkoeck@cern.ch
https://journals.aps.org/prd/abstract/10.1103/PhysRevD.104.112010
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First LHC result with sensitivity to 

electroweak production of SUSY particles 

decaying to quarks

Eur. Phys. J. C (2021) 81: 1023 “RPV”

• Large number of RPV models considered
• Here just discussing the electroweak production
• High jet multiplicity (up to 10-15), at least one light lepton from 

top-quark decays
• Jet counting analysis
• Neural Network tailored for electroweak search with distance 

correlation training  

(invariance of neural network output w.r.t. number of b-jets)

mailto:dkoeck@cern.ch
https://link.springer.com/article/10.1140/epjc/s10052-021-09761-x
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Higgsino LSP Wino LSP

RPV 1 lepton Eur. Phys. J. C (2021) 81: 1023 “RPV”

• Higgsino LSP masses between 200 - 320 GeV excluded
• Wino LSP masses excluded between 197 - 365 GeV

mailto:dkoeck@cern.ch
https://link.springer.com/article/10.1140/epjc/s10052-021-09761-x
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• Exciting set of newest electroweak SUSY analyses with ATLAS
• Pushing forward to close difficult SUSY phase space gaps
• Extend to higher SUSY masses
• Extend coverage to more models
• Explore machine learning techniques
• Employ dedicated techniques to reduce model dependency

• Large ongoing efforts on analyses preservation, combination of analyses
• LHC Run-3 about to start - new techniques, strategies and data to look forward to!

mailto:dkoeck@cern.ch
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Smuon summary plot - compatibility with muon g-2
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PublicSmuonPlots

mailto:dkoeck@cern.ch
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PUBNOTES/ATL-PHYS-PUB-2022-013/fig_16.png

