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New physics searches

Dedicated searches for specific models

Constrain SMEFT operators

Anomaly detection
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New physics searches

Dedicated searches for specific models

Constrain SMEFT operators

Anomaly detection

+ various mixed techniquesModel independent + use 
event-level information
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Jets at the LHC & EIC
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EIC simulation
<latexit sha1_base64="3pmxCK17k+RcyqRHish9BXjoMdI=">AAACAHicbVDJSgNBEO1xjXEb9eDBy2AQPIUZCdGLEPSgxwhmgUwIPZ2apEnPYneNGIbx4K948aCIVz/Dm39jZzlo4oOCx3tVVNXzYsEV2va3sbC4tLyymlvLr29sbm2bO7t1FSWSQY1FIpJNjyoQPIQachTQjCXQwBPQ8AaXI79xD1LxKLzFYQztgPZC7nNGUUsdc99VdxJTlZ07JfvRRXjA9ArqWccs2EV7DGueOFNSIFNUO+aX241YEkCITFClWo4dYzulEjkTkOXdREFM2YD2oKVpSANQ7XT8QGYdaaVr+ZHUFaI1Vn9PpDRQahh4ujOg2Fez3kj8z2sl6J+1Ux7GCULIJov8RFgYWaM0rC6XwFAMNaFMcn2rxfpUUoY6s7wOwZl9eZ7UT4pOuVi+KRUqF9M4cuSAHJJj4pBTUiHXpEpqhJGMPJNX8mY8GS/Gu/ExaV0wpjN75A+Mzx/cN5aY</latexit>→
s = 140 GeV



F. Ringer Toward AI-based new physics searches at the EIC May 29, 2026 5

<latexit sha1_base64="fkQaVq+hg9VCtG64ATONclY8/+Q=">AAAB9XicjVDLSgNBEJyNrxhfUY9eBoPgxbCRoB6DevAYwTwgWcPspDcZMzu7zPSqYcl/ePGgiFf/xZt/4+RxUFGwoKGo6qaL8mMpDLruh5OZm19YXMou51ZW19Y38ptbdRMlmkONRzLSTZ8ZkEJBDQVKaMYaWOhLaPiDs7HfuAVtRKSucBiDF7KeEoHgDK103Ua4x/RcHNwAmlEnXygV3Qno36RAZqh28u/tbsSTEBRyyYxpldwYvZRpFFzCKNdODMSMD1gPWpYqFoLx0knqEd2zSpcGkbajkE7UrxcpC40Zhr7dDBn2zU9vLP7mtRIMTrxUqDhBUHz6KEgkxYiOK6BdoYGjHFrCuBY2K+V9phlHW1TufyXUD4ulo2L5slyonM7qyJIdskv2SYkckwq5IFVSI5xo8kCeyLNz5zw6L87rdDXjzG62yTc4b5/RCpK7</latexit>

Di-jets

<latexit sha1_base64="TFVs4ZB32tKjmzAWiodJXHL4+SY=">AAACAnicjVDLSgMxFM34rPVVdSVugkVwVTpS1GXRjcuK9gFtKZn0ThuaSYbkjliG4sZfceNCEbd+hTv/xvSxUFHwwIWTc+4l954glsJisfjhzc0vLC4tZ1ayq2vrG5u5re2a1YnhUOVaatMImAUpFFRRoIRGbIBFgYR6MDgf+/UbMFZodY3DGNoR6ykRCs7QSZ3cbgvhFtMr90Yw0KUggaPRatTJ5f1CcQL6N8mTGSqd3Hurq3kSgUIumbVNvxhjO2UGBZcwyrYSCzHjA9aDpqOKRWDb6eSEET1wSpeG2rhSSCfq14mURdYOo8B1Rgz79qc3Fn/zmgmGp+1UqDhBUHz6UZhIipqO86BdYdzBcugI40a4XSnvM8O4i8Nm/xdC7ajgHxdKl6V8+WwWR4bskX1ySHxyQsrkglRIlXByRx7IE3n27r1H78V7nbbOebOZHfIN3tsnGi6X5Q==</latexit>

Scattered electron

<latexit sha1_base64="TFVs4ZB32tKjmzAWiodJXHL4+SY=">AAACAnicjVDLSgMxFM34rPVVdSVugkVwVTpS1GXRjcuK9gFtKZn0ThuaSYbkjliG4sZfceNCEbd+hTv/xvSxUFHwwIWTc+4l954glsJisfjhzc0vLC4tZ1ayq2vrG5u5re2a1YnhUOVaatMImAUpFFRRoIRGbIBFgYR6MDgf+/UbMFZodY3DGNoR6ykRCs7QSZ3cbgvhFtMr90Yw0KUggaPRatTJ5f1CcQL6N8mTGSqd3Hurq3kSgUIumbVNvxhjO2UGBZcwyrYSCzHjA9aDpqOKRWDb6eSEET1wSpeG2rhSSCfq14mURdYOo8B1Rgz79qc3Fn/zmgmGp+1UqDhBUHz6UZhIipqO86BdYdzBcugI40a4XSnvM8O4i8Nm/xdC7ajgHxdKl6V8+WwWR4bskX1ySHxyQsrkglRIlXByRx7IE3n27r1H78V7nbbOebOZHfIN3tsnGi6X5Q==</latexit>

Scattered electron

<latexit sha1_base64="AhXc0hRkxkVzuWfvGLTw1yrMdrw=">AAAB+nicjVDLSsNAFJ3UV62vVJduBovgqiRS1GXRjcuK9gFtKJPpTTt2MgkzN2qJ/RQ3LhRx65e4829MHwsVBQ9cOJxzL/dw/FgKg47zYeUWFpeWV/KrhbX1jc0tu7jdMFGiOdR5JCPd8pkBKRTUUaCEVqyBhb6Epj88m/jNG9BGROoKRzF4IesrEQjOMJO6drGDcIfppVB9CfQacNy1S27ZmYL+TUpkjlrXfu/0Ip6EoJBLZkzbdWL0UqZRcAnjQicxEDM+ZH1oZ1SxEIyXTqOP6X6m9GgQ6WwU0qn69SJloTGj0M82Q4YD89ObiL957QSDEy8VKk4QFJ89ChJJMaKTHmhPaOAoRxlhXIssK+UDphnHrK3C/0poHJbdo3LlolKqns7ryJNdskcOiEuOSZWckxqpE05uyQN5Is/WvfVovVivs9WcNb/ZId9gvX0Cn5qUPw==</latexit>

Single jet

Single and dijet events

EIC simulation
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Nature of jets at the EIC

Transverse 
momentum

Particle #

Arratia, Jacak, FR, Song `19
see also Aschenauer et al.

• Jet transverse momentum

• Photon virtuality

<latexit sha1_base64="Gh2dfXgIZvhxde9sUVhnrVSGUlI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK/YI2lM120y7dbMLuRCihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEikMuu63U1hb39jcKm6Xdnb39g/Kh0ctE6ea8SaLZaw7ATVcCsWbKFDyTqI5jQLJ28H4bua3n7g2IlYNnCTcj+hQiVAwilZ6TPqNfrniVt05yCrxclKBHPV++as3iFkacYVMUmO6npugn1GNgkk+LfVSwxPKxnTIu5YqGnHjZ/NTp+TMKgMSxtqWQjJXf09kNDJmEgW2M6I4MsveTPzP66YY3viZUEmKXLHFojCVBGMy+5sMhOYM5cQSyrSwtxI2opoytOmUbAje8surpHVR9a6qlw+XldptHkcRTuAUzsGDa6jBPdShCQyG8Ayv8OZI58V5dz4WrQUnnzmGP3A+fwA3eo3E</latexit>pT
<latexit sha1_base64="wXULL+pF/Z7m0lUqQ3BJI5uEXKg=">AAAB6nicbVDLTgJBEOz1ifhCPXqZSEw8kV1C1CPRi0eI8khgJbPDLEyYnd3M9JoQwid48aAxXv0ib/6NA+xBwUo6qVR1p7srSKQw6Lrfztr6xubWdm4nv7u3f3BYODpumjjVjDdYLGPdDqjhUijeQIGStxPNaRRI3gpGtzO/9cS1EbF6wHHC/YgOlAgFo2il+/pjuVcouiV3DrJKvIwUIUOtV/jq9mOWRlwhk9SYjucm6E+oRsEkn+a7qeEJZSM64B1LFY248SfzU6fk3Cp9EsbalkIyV39PTGhkzDgKbGdEcWiWvZn4n9dJMbz2J0IlKXLFFovCVBKMyexv0heaM5RjSyjTwt5K2JBqytCmk7cheMsvr5JmueRdlir1SrF6k8WRg1M4gwvw4AqqcAc1aACDATzDK7w50nlx3p2PReuak82cwB84nz/TJI2C</latexit>

Q2

Two “natural” hard scales

Q2 = (k � k0)2

e(k)
e0(k0)

q

q̄

g

g

G

Quark-like
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Anomaly detection at the LHC

7

Weakly supervised

• Increase signal significance 
using full event information

• E.g.

with

LHC Olympics data set

Dijet invariant mass spectrum

• Localized resonance

See e.g. Nachman, Thaler, Mikuni, Plehn, 
Spannowsky, Kasieczka, et al.
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Anomaly detection at the LHC
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S B B B

SBBB

S B S B

BBBB

B B B B

BBBB

B B S B

BBBB

Train classifier using mixed samples

Data Gen AI trained on sidebands

See e.g. Nachman, Thaler, Mikuni, Plehn, 
Spannowsky, Kasieczka, et al.

Weakly supervised
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Anomaly detection at the LHC
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S B B B

SBBB

S B S B

BBBB

B B B B

BBBB

B B S B

BBBB

Train classifier using mixed samples

Data Gen AI trained on sidebands

<latexit sha1_base64="E8JeqtyIiyVHb8asEi9V2H+Q8X4=">AAACBHicbVDLSgNBEJz1GeNr1WMug0HwFHZFosdgLh4jmAckIcxOepMhsw9mesWw5ODFX/HiQRGvfoQ3/8ZJsogmFjQUVd0z3eXFUmh0nC9rZXVtfWMzt5Xf3tnd27cPDhs6ShSHOo9kpFoe0yBFCHUUKKEVK2CBJ6HpjapTv3kHSosovMVxDN2ADULhC87QSD270EG4x7QqmdY/MtU8UjDp2UWn5MxAl4mbkSLJUOvZn51+xJMAQuTTB9uuE2M3ZQoFlzDJdxINMeMjNoC2oSELQHfT2RETemKUPvUjZSpEOlN/T6Qs0HoceKYzYDjUi95U/M9rJ+hfdlMRxglCyOcf+YmkGNFpIrQvFHCUY0MYV8LsSvmQKcbR5JY3IbiLJy+TxlnJLZfKN+fFylUWR44UyDE5JS65IBVyTWqkTjh5IE/khbxaj9az9Wa9z1tXrGzmiPyB9fENrRiYxQ==</latexit>

Classification score
See e.g. Nachman, Thaler, Mikuni, Plehn, 

Spannowsky, Kasieczka, et al.

Weakly supervised
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Anomaly detection at the LHC
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Fully unsupervised

• Train autoencoder

• Resonant and non-resonant

Reconstruction loss 
or anomaly score

Bottleneck

• Complementary
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Anomaly detection at the LHC
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• Improve network architecture
Araz, Athanasakos, Ploskon, FR `25

Selyak et al. `21

• or change input features: Generally, more information      better
<latexit sha1_base64="oe/frwLLz9HrOaOJDgj18weP14Q=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseiF48V7Ae0oWy2k3bpZhN3N0Ip/QtePCji1T/kzX/jps1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4NvPbT6g0j+WDmSToR3QoecgZNZnUk/jYL1fcqjsHWSVeTiqQo9Evf/UGMUsjlIYJqnXXcxPjT6kynAmclXqpxoSyMR1i11JJI9T+dH7rjJxZZUDCWNmShszV3xNTGmk9iQLbGVEz0steJv7ndVMTXvtTLpPUoGSLRWEqiIlJ9jgZcIXMiIkllClubyVsRBVlxsZTsiF4yy+vktZF1atVa/eXlfpNHkcRTuAUzsGDK6jDHTSgCQxG8Ayv8OZEzovz7nwsWgtOPnMMf+B8/gAbn45N</latexit>

→=

<latexit sha1_base64="9JkhyJdpS6hDNrnDYFfhBR0ONCA=">AAAB/3icbVDLSsNAFJ34rPUVFdy4CRahQikZkeqy6MZlhb6gCWEynbRDJ5NhZiKU2IW/4saFIm79DXf+jdM2C209cOFwzr3ce08oGFXadb+tldW19Y3NwlZxe2d3b98+OGyrJJWYtHDCEtkNkSKMctLSVDPSFZKgOGSkE45up37ngUhFE97UY0H8GA04jShG2kiBfVwWQdaEk4pHNApgxRNDGsDzwC65VXcGZ5nAnJRAjkZgf3n9BKcx4RozpFQPukL7GZKaYkYmRS9VRCA8QgPSM5SjmCg/m90/cc6M0neiRJri2pmpvycyFCs1jkPTGSM9VIveVPzP66U6uvYzykWqCcfzRVHKHJ040zCcPpUEazY2BGFJza0OHiKJsDaRFU0IcPHlZdK+qMJatXZ/Warf5HEUwAk4BWUAwRWogzvQAC2AwSN4Bq/gzXqyXqx362PeumLlM0fgD6zPHw1PlNo=</latexit>

(pT1, ω1,ε1)

<latexit sha1_base64="lNVkf5pBNqVUvZa2CGAQLUtbpHw=">AAAB/3icbVDLSsNAFJ3UV62vqODGzWARKpSSBKkui25cVugLmhAm00k7dDIJMxOhxC78FTcuFHHrb7jzb5y2WWjrgQuHc+7l3nuChFGpLOvbKKytb2xuFbdLO7t7+wfm4VFHxqnApI1jFotegCRhlJO2ooqRXiIIigJGusH4duZ3H4iQNOYtNUmIF6EhpyHFSGnJN08qiZ+1nGnVJQr5TtVNRtR3LnyzbNWsOeAqsXNSBjmavvnlDmKcRoQrzJCUfdtKlJchoShmZFpyU0kShMdoSPqachQR6WXz+6fwXCsDGMZCF1dwrv6eyFAk5SQKdGeE1EguezPxP6+fqvDayyhPUkU4XiwKUwZVDGdhwAEVBCs20QRhQfWtEI+QQFjpyEo6BHv55VXScWp2vVa/vyw3bvI4iuAUnIEKsMEVaIA70ARtgMEjeAav4M14Ml6Md+Nj0Vow8plj8AfG5w8R9JTd</latexit>

(pT2, ω2,ε2)

<latexit sha1_base64="AwxE/btzJvf2kNeTPID4CnIK+3M=">AAAB/3icbVDLSgMxFM34rPU1KrhxEyxChVJmxFaXRTcuK/QFnTJk0kwbmsmEJCOUsQt/xY0LRdz6G+78G9N2Ftp64MLhnHu5955AMKq043xbK6tr6xubua389s7u3r59cNhScSIxaeKYxbITIEUY5aSpqWakIyRBUcBIOxjdTv32A5GKxryhx4L0IjTgNKQYaSP59nFR+GmjMil5RCO/UvLEkPqVc98uOGVnBrhM3IwUQIa6b395/RgnEeEaM6RU13WE7qVIaooZmeS9RBGB8AgNSNdQjiKieuns/gk8M0ofhrE0xTWcqb8nUhQpNY4C0xkhPVSL3lT8z+smOrzupZSLRBOO54vChEEdw2kYsE8lwZqNDUFYUnMrxEMkEdYmsrwJwV18eZm0LsputVy9vyzUbrI4cuAEnIIicMEVqIE7UAdNgMEjeAav4M16sl6sd+tj3rpiZTNH4A+szx8f45Tm</latexit>

(pT5, ω5,ε5)
<latexit sha1_base64="PNgZrVO+JcCjedg0x/W3LUVUSRs=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi1WPRi8cK9gPaUDabTbt2sxt2J0Ip/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZemApu0PO+ncLa+sbmVnG7tLO7t39QPjxqGZVpyppUCaU7ITFMcMmayFGwTqoZSULB2uHodua3n5g2XMkHHKcsSMhA8phTglZq9USk0PTLFa/qzeGuEj8nFcjR6Je/epGiWcIkUkGM6fpeisGEaORUsGmplxmWEjoiA9a1VJKEmWAyv3bqnlklcmOlbUl05+rviQlJjBknoe1MCA7NsjcT//O6GcbXwYTLNEMm6WJRnAkXlTt73Y24ZhTF2BJCNbe3unRINKFoAyrZEPzll1dJ66Lq16q1+8tK/SaPowgncArn4MMV1OEOGtAECo/wDK/w5ijnxXl3PhatBSefOYY/cD5/AL+xj0M=</latexit>. . .

<latexit sha1_base64="Gvbpf/Oim6ftU8X68VECKUWxrQs=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9kt0nosevFYwX5Au5RsNtvGZpMlyQpl6X/w4kERr/4fb/4b03YP2vpg4PHeDDPzgoQzbVz32ylsbG5t7xR3S3v7B4dH5eOTjpapIrRNJJeqF2BNORO0bZjhtJcoiuOA024wuZ373SeqNJPiwUwT6sd4JFjECDZW6oTDzKvNhuWKW3UXQOvEy0kFcrSG5a9BKEkaU2EIx1r3PTcxfoaVYYTTWWmQappgMsEj2rdU4JhqP1tcO0MXVglRJJUtYdBC/T2R4VjraRzYzhibsV715uJ/Xj810bWfMZGkhgqyXBSlHBmJ5q+jkClKDJ9agoli9lZExlhhYmxAJRuCt/ryOunUql69Wr+/qjRv8jiKcAbncAkeNKAJd9CCNhB4hGd4hTdHOi/Ou/OxbC04+cwp/IHz+QMnnI7f</latexit>

d12

<latexit sha1_base64="vI11q6oy/z6XwaAzHFq8syw8dCk=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9ktWj0WvXisYD+gXUo2m21js8mSZIWy9D948aCIV/+PN/+NabsHbX0w8Hhvhpl5QcKZNq777RTW1jc2t4rbpZ3dvf2D8uFRW8tUEdoikkvVDbCmnAnaMsxw2k0UxXHAaScY3878zhNVmknxYCYJ9WM8FCxiBBsrtcNBVrucDsoVt+rOgVaJl5MK5GgOyl/9UJI0psIQjrXueW5i/Awrwwin01I/1TTBZIyHtGepwDHVfja/dorOrBKiSCpbwqC5+nsiw7HWkziwnTE2I73szcT/vF5qoms/YyJJDRVksShKOTISzV5HIVOUGD6xBBPF7K2IjLDCxNiASjYEb/nlVdKuVb16tX5/UWnc5HEU4QRO4Rw8uIIG3EETWkDgEZ7hFd4c6bw4787HorXg5DPH8AfO5w8tsY7j</latexit>

d25

<latexit sha1_base64="78Fcuxp0YTx4E6rakWHXP/RRXgY=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9mVWj0WvXisYD+gXUo2m21js8mSZIWy9D948aCIV/+PN/+NabsHbX0w8Hhvhpl5QcKZNq777RTW1jc2t4rbpZ3dvf2D8uFRW8tUEdoikkvVDbCmnAnaMsxw2k0UxXHAaScY3878zhNVmknxYCYJ9WM8FCxiBBsrtcNBVrucDsoVt+rOgVaJl5MK5GgOyl/9UJI0psIQjrXueW5i/Awrwwin01I/1TTBZIyHtGepwDHVfja/dorOrBKiSCpbwqC5+nsiw7HWkziwnTE2I73szcT/vF5qoms/YyJJDRVksShKOTISzV5HIVOUGD6xBBPF7K2IjLDCxNiASjYEb/nlVdK+qHr1av2+Vmnc5HEU4QRO4Rw8uIIG3EETWkDgEZ7hFd4c6bw4787HorXg5DPH8AfO5w8wvY7l</latexit>

d45

<latexit sha1_base64="ZFR5chv1F66HcgHASYvChhHzVEw=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9kVWz0WvXisYD+gXUo2m21js8mSZIWy9D948aCIV/+PN/+NabsHbX0w8Hhvhpl5QcKZNq777RTW1jc2t4rbpZ3dvf2D8uFRW8tUEdoikkvVDbCmnAnaMsxw2k0UxXHAaScY3878zhNVmknxYCYJ9WM8FCxiBBsrtcNBVqtPB+WKW3XnQKvEy0kFcjQH5a9+KEkaU2EIx1r3PDcxfoaVYYTTaamfappgMsZD2rNU4JhqP5tfO0VnVglRJJUtYdBc/T2R4VjrSRzYzhibkV72ZuJ/Xi810bWfMZGkhgqyWBSlHBmJZq+jkClKDJ9Ygoli9lZERlhhYmxAJRuCt/zyKmlfVL16tX5/WWnc5HEU4QRO4Rw8uIIG3EETWkDgEZ7hFd4c6bw4787HorXg5DPH8AfO5w8zyI7n</latexit>

d56

<latexit sha1_base64="TZGfaNTMbkXH4K929E0/Gz5ygWA=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9kt0nosevFYwX5Au5RsNtvGZpMlyQpl6X/w4kERr/4fb/4b03YP2vpg4PHeDDPzgoQzbVz32ylsbG5t7xR3S3v7B4dH5eOTjpapIrRNJJeqF2BNORO0bZjhtJcoiuOA024wuZ373SeqNJPiwUwT6sd4JFjECDZW6oTDrFafDcsVt+ougNaJl5MK5GgNy1+DUJI0psIQjrXue25i/Awrwwins9Ig1TTBZIJHtG+pwDHVfra4doYurBKiSCpbwqCF+nsiw7HW0ziwnTE2Y73qzcX/vH5qoms/YyJJDRVkuShKOTISzV9HIVOUGD61BBPF7K2IjLHCxNiASjYEb/XlddKpVb16tX5/VWne5HEU4QzO4RI8aEAT7qAFbSDwCM/wCm+OdF6cd+dj2Vpw8plT+APn8wcvNo7k</latexit>

d26

Fully connected graph,
full information

<latexit sha1_base64="6IX0HAb5Jal2C9uGxOqzR3Paw0c=">AAAB/3icbVDLSsNAFJ3UV62vqODGzWARKpSSSKgui25cVugLmhAm00k7dDIJMxOhxC78FTcuFHHrb7jzb5y2WWjrgQuHc+7l3nuChFGpLOvbKKytb2xuFbdLO7t7+wfm4VFHxqnApI1jFotegCRhlJO2ooqRXiIIigJGusH4duZ3H4iQNOYtNUmIF6EhpyHFSGnJN08qiZ+1nGnVJQr5TtVNRtR3LnyzbNWsOeAqsXNSBjmavvnlDmKcRoQrzJCUfdtKlJchoShmZFpyU0kShMdoSPqachQR6WXz+6fwXCsDGMZCF1dwrv6eyFAk5SQKdGeE1EguezPxP6+fqvDayyhPUkU4XiwKUwZVDGdhwAEVBCs20QRhQfWtEI+QQFjpyEo6BHv55VXSuazZ9Vr93ik3bvI4iuAUnIEKsMEVaIA70ARtgMEjeAav4M14Ml6Md+Nj0Vow8plj8AfG5w8bPpTj</latexit>

(pT4, ω4,ε4)

<latexit sha1_base64="WhJwcAF6+YtG16/makVhD4Q3QGo=">AAAB/3icbVDLSgMxFM34rPU1KrhxEyxChVJmrFSXRTcuK/QFnTJk0kwbmsmEJCOUsQt/xY0LRdz6G+78G9N2Ftp64MLhnHu5955AMKq043xbK6tr6xubua389s7u3r59cNhScSIxaeKYxbITIEUY5aSpqWakIyRBUcBIOxjdTv32A5GKxryhx4L0IjTgNKQYaSP59nFR+GmjMil5RCO/UvLEkPqVc98uOGVnBrhM3IwUQIa6b395/RgnEeEaM6RU13WE7qVIaooZmeS9RBGB8AgNSNdQjiKieuns/gk8M0ofhrE0xTWcqb8nUhQpNY4C0xkhPVSL3lT8z+smOrzupZSLRBOO54vChEEdw2kYsE8lwZqNDUFYUnMrxEMkEdYmsrwJwV18eZm0LsputVy9vyzUbrI4cuAEnIIicMEVqIE7UAdNgMEjeAav4M16sl6sd+tj3rpiZTNH4A+szx8WmZTg</latexit>

(pT3, ω3,ε3)

• Alternatively, e.g. subjets, N-subjettiness basis or EFPs
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• Improve network architecture
Araz, Athanasakos, Ploskon, FR `25

Selyak et al. `21

• or change input features: Generally, more information      better
<latexit sha1_base64="oe/frwLLz9HrOaOJDgj18weP14Q=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseiF48V7Ae0oWy2k3bpZhN3N0Ip/QtePCji1T/kzX/jps1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4NvPbT6g0j+WDmSToR3QoecgZNZnUk/jYL1fcqjsHWSVeTiqQo9Evf/UGMUsjlIYJqnXXcxPjT6kynAmclXqpxoSyMR1i11JJI9T+dH7rjJxZZUDCWNmShszV3xNTGmk9iQLbGVEz0steJv7ndVMTXvtTLpPUoGSLRWEqiIlJ9jgZcIXMiIkllClubyVsRBVlxsZTsiF4yy+vktZF1atVa/eXlfpNHkcRTuAUzsGDK6jDHTSgCQxG8Ayv8OZEzovz7nwsWgtOPnMMf+B8/gAbn45N</latexit>

→=

<latexit sha1_base64="PNgZrVO+JcCjedg0x/W3LUVUSRs=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi1WPRi8cK9gPaUDabTbt2sxt2J0Ip/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZemApu0PO+ncLa+sbmVnG7tLO7t39QPjxqGZVpyppUCaU7ITFMcMmayFGwTqoZSULB2uHodua3n5g2XMkHHKcsSMhA8phTglZq9USk0PTLFa/qzeGuEj8nFcjR6Je/epGiWcIkUkGM6fpeisGEaORUsGmplxmWEjoiA9a1VJKEmWAyv3bqnlklcmOlbUl05+rviQlJjBknoe1MCA7NsjcT//O6GcbXwYTLNEMm6WJRnAkXlTt73Y24ZhTF2BJCNbe3unRINKFoAyrZEPzll1dJ66Lq16q1+8tK/SaPowgncArn4MMV1OEOGtAECo/wDK/w5ijnxXl3PhatBSefOYY/cD5/AL+xj0M=</latexit>. . .

<latexit sha1_base64="Gvbpf/Oim6ftU8X68VECKUWxrQs=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9kt0nosevFYwX5Au5RsNtvGZpMlyQpl6X/w4kERr/4fb/4b03YP2vpg4PHeDDPzgoQzbVz32ylsbG5t7xR3S3v7B4dH5eOTjpapIrRNJJeqF2BNORO0bZjhtJcoiuOA024wuZ373SeqNJPiwUwT6sd4JFjECDZW6oTDzKvNhuWKW3UXQOvEy0kFcrSG5a9BKEkaU2EIx1r3PTcxfoaVYYTTWWmQappgMsEj2rdU4JhqP1tcO0MXVglRJJUtYdBC/T2R4VjraRzYzhibsV715uJ/Xj810bWfMZGkhgqyXBSlHBmJ5q+jkClKDJ9agoli9lZExlhhYmxAJRuCt/ryOunUql69Wr+/qjRv8jiKcAbncAkeNKAJd9CCNhB4hGd4hTdHOi/Ou/OxbC04+cwp/IHz+QMnnI7f</latexit>

d12

<latexit sha1_base64="vI11q6oy/z6XwaAzHFq8syw8dCk=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9ktWj0WvXisYD+gXUo2m21js8mSZIWy9D948aCIV/+PN/+NabsHbX0w8Hhvhpl5QcKZNq777RTW1jc2t4rbpZ3dvf2D8uFRW8tUEdoikkvVDbCmnAnaMsxw2k0UxXHAaScY3878zhNVmknxYCYJ9WM8FCxiBBsrtcNBVrucDsoVt+rOgVaJl5MK5GgOyl/9UJI0psIQjrXueW5i/Awrwwin01I/1TTBZIyHtGepwDHVfja/dorOrBKiSCpbwqC5+nsiw7HWkziwnTE2I73szcT/vF5qoms/YyJJDRVksShKOTISzV5HIVOUGD6xBBPF7K2IjLDCxNiASjYEb/nlVdKuVb16tX5/UWnc5HEU4QRO4Rw8uIIG3EETWkDgEZ7hFd4c6bw4787HorXg5DPH8AfO5w8tsY7j</latexit>

d25

<latexit sha1_base64="78Fcuxp0YTx4E6rakWHXP/RRXgY=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9mVWj0WvXisYD+gXUo2m21js8mSZIWy9D948aCIV/+PN/+NabsHbX0w8Hhvhpl5QcKZNq777RTW1jc2t4rbpZ3dvf2D8uFRW8tUEdoikkvVDbCmnAnaMsxw2k0UxXHAaScY3878zhNVmknxYCYJ9WM8FCxiBBsrtcNBVrucDsoVt+rOgVaJl5MK5GgOyl/9UJI0psIQjrXueW5i/Awrwwin01I/1TTBZIyHtGepwDHVfja/dorOrBKiSCpbwqC5+nsiw7HWkziwnTE2I73szcT/vF5qoms/YyJJDRVksShKOTISzV5HIVOUGD6xBBPF7K2IjLDCxNiASjYEb/nlVdK+qHr1av2+Vmnc5HEU4QRO4Rw8uIIG3EETWkDgEZ7hFd4c6bw4787HorXg5DPH8AfO5w8wvY7l</latexit>

d45

<latexit sha1_base64="ZFR5chv1F66HcgHASYvChhHzVEw=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9kVWz0WvXisYD+gXUo2m21js8mSZIWy9D948aCIV/+PN/+NabsHbX0w8Hhvhpl5QcKZNq777RTW1jc2t4rbpZ3dvf2D8uFRW8tUEdoikkvVDbCmnAnaMsxw2k0UxXHAaScY3878zhNVmknxYCYJ9WM8FCxiBBsrtcNBVqtPB+WKW3XnQKvEy0kFcjQH5a9+KEkaU2EIx1r3PDcxfoaVYYTTaamfappgMsZD2rNU4JhqP5tfO0VnVglRJJUtYdBc/T2R4VjrSRzYzhibkV72ZuJ/Xi810bWfMZGkhgqyWBSlHBmJZq+jkClKDJ9Ygoli9lZERlhhYmxAJRuCt/zyKmlfVL16tX5/WWnc5HEU4QRO4Rw8uIIG3EETWkDgEZ7hFd4c6bw4787HorXg5DPH8AfO5w8zyI7n</latexit>

d56

<latexit sha1_base64="TZGfaNTMbkXH4K929E0/Gz5ygWA=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9kt0nosevFYwX5Au5RsNtvGZpMlyQpl6X/w4kERr/4fb/4b03YP2vpg4PHeDDPzgoQzbVz32ylsbG5t7xR3S3v7B4dH5eOTjpapIrRNJJeqF2BNORO0bZjhtJcoiuOA024wuZ373SeqNJPiwUwT6sd4JFjECDZW6oTDrFafDcsVt+ougNaJl5MK5GgNy1+DUJI0psIQjrXue25i/Awrwwins9Ig1TTBZIJHtG+pwDHVfra4doYurBKiSCpbwqCF+nsiw7HW0ziwnTE2Y73qzcX/vH5qoms/YyJJDRVkuShKOTISzV9HIVOUGD61BBPF7K2IjLHCxNiASjYEb/XlddKpVb16tX5/VWne5HEU4QzO4RI8aEAT7qAFbSDwCM/wCm+OdF6cd+dj2Vpw8plT+APn8wcvNo7k</latexit>

d26

Fully connected graph,
translation/rotation invariant

<latexit sha1_base64="H5gMIuzQ4v+s/WNCZeH4SCBOW+g=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV2R6DHoxWOEvCBZwuxkNhkzj2VmVghL/sGLB0W8+j/e/BsnyR40saChqOqmuytKODPW97+9tfWNza3twk5xd2//4LB0dNwyKtWENoniSncibChnkjYts5x2Ek2xiDhtR+O7md9+otowJRt2ktBQ4KFkMSPYOqmV9LNGMO2Xyn7FnwOtkiAnZchR75e+egNFUkGlJRwb0w38xIYZ1pYRTqfFXmpogskYD2nXUYkFNWE2v3aKzp0yQLHSrqRFc/X3RIaFMRMRuU6B7cgsezPxP6+b2vgmzJhMUkslWSyKU46sQrPX0YBpSiyfOIKJZu5WREZYY2JdQEUXQrD88ippXVaCaqX6cFWu3eZxFOAUzuACAriGGtxDHZpA4BGe4RXePOW9eO/ex6J1zctnTuAPvM8fbdWPDQ==</latexit>pT1

<latexit sha1_base64="USKcn4+ToLUdyJ+FjOlK6wQeZNI=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9ktUj0WvXis0C9ol5JNs21sNlmSrFCW/gcvHhTx6v/x5r8x2+5BWx8MPN6bYWZeEHOmjet+O4WNza3tneJuaW//4PCofHzS0TJRhLaJ5FL1AqwpZ4K2DTOc9mJFcRRw2g2md5nffaJKMylaZhZTP8JjwUJGsLFSJx6mrdp8WK64VXcBtE68nFQgR3NY/hqMJEkiKgzhWOu+58bGT7EyjHA6Lw0STWNMpnhM+5YKHFHtp4tr5+jCKiMUSmVLGLRQf0+kONJ6FgW2M8Jmole9TPzP6ycmvPFTJuLEUEGWi8KEIyNR9joaMUWJ4TNLMFHM3orIBCtMjA2oZEPwVl9eJ51a1atX6w9XlcZtHkcRzuAcLsGDa2jAPTShDQQe4Rle4c2Rzovz7nwsWwtOPnMKf+B8/gBvWo8O</latexit>pT2

<latexit sha1_base64="OoMrwnDf1W3nm6bHom5+maNHeuY=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9lVqR6LXjxW6Be0S8mm2TY2myxJVihL/4MXD4p49f9489+YbvegrQ8GHu/NMDMviDnTxnW/ncLa+sbmVnG7tLO7t39QPjxqa5koQltEcqm6AdaUM0FbhhlOu7GiOAo47QSTu7nfeaJKMymaZhpTP8IjwUJGsLFSOx6kzcvZoFxxq24GtEq8nFQgR2NQ/uoPJUkiKgzhWOue58bGT7EyjHA6K/UTTWNMJnhEe5YKHFHtp9m1M3RmlSEKpbIlDMrU3xMpjrSeRoHtjLAZ62VvLv7n9RIT3vgpE3FiqCCLRWHCkZFo/joaMkWJ4VNLMFHM3orIGCtMjA2oZEPwll9eJe2Lqler1h6uKvXbPI4inMApnIMH11CHe2hACwg8wjO8wpsjnRfn3flYtBacfOYY/sD5/AFw348P</latexit>pT3
<latexit sha1_base64="cawNtVxWmrG4N/ArE9KsdOrYoXk=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9mVUj0WvXis0C9ol5JNs21sNlmSrFCW/gcvHhTx6v/x5r8x2+5BWx8MPN6bYWZeEHOmjet+O4WNza3tneJuaW//4PCofHzS0TJRhLaJ5FL1AqwpZ4K2DTOc9mJFcRRw2g2md5nffaJKMylaZhZTP8JjwUJGsLFSJx6mrdp8WK64VXcBtE68nFQgR3NY/hqMJEkiKgzhWOu+58bGT7EyjHA6Lw0STWNMpnhM+5YKHFHtp4tr5+jCKiMUSmVLGLRQf0+kONJ6FgW2M8Jmole9TPzP6ycmvPFTJuLEUEGWi8KEIyNR9joaMUWJ4TNLMFHM3orIBCtMjA2oZEPwVl9eJ52rqlev1h9qlcZtHkcRzuAcLsGDa2jAPTShDQQe4Rle4c2Rzovz7nwsWwtOPnMKf+B8/gByZI8Q</latexit>pT4

<latexit sha1_base64="Ohn+hRZfVrfkNCi6AU4Q65HatlM=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9kVrR6LXjxW6Be0S8mm2TY2myxJVihL/4MXD4p49f9489+YbvegrQ8GHu/NMDMviDnTxnW/ncLa+sbmVnG7tLO7t39QPjxqa5koQltEcqm6AdaUM0FbhhlOu7GiOAo47QSTu7nfeaJKMymaZhpTP8IjwUJGsLFSOx6kzavZoFxxq24GtEq8nFQgR2NQ/uoPJUkiKgzhWOue58bGT7EyjHA6K/UTTWNMJnhEe5YKHFHtp9m1M3RmlSEKpbIlDMrU3xMpjrSeRoHtjLAZ62VvLv7n9RIT3vgpE3FiqCCLRWHCkZFo/joaMkWJ4VNLMFHM3orIGCtMjA2oZEPwll9eJe2Lqler1h4uK/XbPI4inMApnIMH11CHe2hACwg8wjO8wpsjnRfn3flYtBacfOYY/sD5/AFz6Y8R</latexit>pT5

<latexit sha1_base64="Lvwj9+STSL9TW2CBBWFXF4Xc+Kg=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9nVUj0WvXisYD+gXUo2m21js8mSZIWy9D948aCIV/+PN/+NabsHbX0w8Hhvhpl5QcKZNq777RTW1jc2t4rbpZ3dvf2D8uFRW8tUEdoikkvVDbCmnAnaMsxw2k0UxXHAaScY3878zhNVmknxYCYJ9WM8FCxiBBsrtcNB5l1OB+WKW3XnQKvEy0kFcjQH5a9+KEkaU2EIx1r3PDcxfoaVYYTTaamfappgMsZD2rNU4JhqP5tfO0VnVglRJJUtYdBc/T2R4VjrSRzYzhibkV72ZuJ/Xi810bWfMZGkhgqyWBSlHBmJZq+jkClKDJ9Ygoli9lZERlhhYmxAJRuCt/zyKmlfVL16tX5fqzRu8jiKcAKncA4eXEED7qAJLSDwCM/wCm+OdF6cd+dj0Vpw8plj+APn8wcpIY7g</latexit>

d13

<latexit sha1_base64="E3Z/iQU/AdtsYQhQgel6Y+jsGHM=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9nVUj0WvXisYD+gXUo2m21js8mSZIWy9D948aCIV/+PN/+NabsHbX0w8Hhvhpl5QcKZNq777RTW1jc2t4rbpZ3dvf2D8uFRW8tUEdoikkvVDbCmnAnaMsxw2k0UxXHAaScY3878zhNVmknxYCYJ9WM8FCxiBBsrtcNBdlmbDsoVt+rOgVaJl5MK5GgOyl/9UJI0psIQjrXueW5i/Awrwwin01I/1TTBZIyHtGepwDHVfja/dorOrBKiSCpbwqC5+nsiw7HWkziwnTE2I73szcT/vF5qoms/YyJJDRVksShKOTISzV5HIVOUGD6xBBPF7K2IjLDCxNiASjYEb/nlVdK+qHr1av2+Vmnc5HEU4QRO4Rw8uIIG3EETWkDgEZ7hFd4c6bw4787HorXg5DPH8AfO5w8tso7j</latexit>

d34

• Alternatively, e.g. subjets, N-subjettiness basis or EFPs
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• Improve network architecture
Araz, Athanasakos, Ploskon, FR `25

Selyak et al. `21

• Alternatively, e.g. subjets, N-subjettiness basis or EFPs

• or change input features: Generally, more information      better
<latexit sha1_base64="oe/frwLLz9HrOaOJDgj18weP14Q=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseiF48V7Ae0oWy2k3bpZhN3N0Ip/QtePCji1T/kzX/jps1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4NvPbT6g0j+WDmSToR3QoecgZNZnUk/jYL1fcqjsHWSVeTiqQo9Evf/UGMUsjlIYJqnXXcxPjT6kynAmclXqpxoSyMR1i11JJI9T+dH7rjJxZZUDCWNmShszV3xNTGmk9iQLbGVEz0steJv7ndVMTXvtTLpPUoGSLRWEqiIlJ9jgZcIXMiIkllClubyVsRBVlxsZTsiF4yy+vktZF1atVa/eXlfpNHkcRTuAUzsGDK6jDHTSgCQxG8Ayv8OZEzovz7nwsWgtOPnMMf+B8/gAbn45N</latexit>

→=

<latexit sha1_base64="Gvbpf/Oim6ftU8X68VECKUWxrQs=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9kt0nosevFYwX5Au5RsNtvGZpMlyQpl6X/w4kERr/4fb/4b03YP2vpg4PHeDDPzgoQzbVz32ylsbG5t7xR3S3v7B4dH5eOTjpapIrRNJJeqF2BNORO0bZjhtJcoiuOA024wuZ373SeqNJPiwUwT6sd4JFjECDZW6oTDzKvNhuWKW3UXQOvEy0kFcrSG5a9BKEkaU2EIx1r3PTcxfoaVYYTTWWmQappgMsEj2rdU4JhqP1tcO0MXVglRJJUtYdBC/T2R4VjraRzYzhibsV715uJ/Xj810bWfMZGkhgqyXBSlHBmJ5q+jkClKDJ9agoli9lZExlhhYmxAJRuCt/ryOunUql69Wr+/qjRv8jiKcAbncAkeNKAJd9CCNhB4hGd4hTdHOi/Ou/OxbC04+cwp/IHz+QMnnI7f</latexit>

d12

<latexit sha1_base64="vI11q6oy/z6XwaAzHFq8syw8dCk=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9ktWj0WvXisYD+gXUo2m21js8mSZIWy9D948aCIV/+PN/+NabsHbX0w8Hhvhpl5QcKZNq777RTW1jc2t4rbpZ3dvf2D8uFRW8tUEdoikkvVDbCmnAnaMsxw2k0UxXHAaScY3878zhNVmknxYCYJ9WM8FCxiBBsrtcNBVrucDsoVt+rOgVaJl5MK5GgOyl/9UJI0psIQjrXueW5i/Awrwwin01I/1TTBZIyHtGepwDHVfja/dorOrBKiSCpbwqC5+nsiw7HWkziwnTE2I73szcT/vF5qoms/YyJJDRVksShKOTISzV5HIVOUGD6xBBPF7K2IjLDCxNiASjYEb/nlVdKuVb16tX5/UWnc5HEU4QRO4Rw8uIIG3EETWkDgEZ7hFd4c6bw4787HorXg5DPH8AfO5w8tsY7j</latexit>

d25

<latexit sha1_base64="78Fcuxp0YTx4E6rakWHXP/RRXgY=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9mVWj0WvXisYD+gXUo2m21js8mSZIWy9D948aCIV/+PN/+NabsHbX0w8Hhvhpl5QcKZNq777RTW1jc2t4rbpZ3dvf2D8uFRW8tUEdoikkvVDbCmnAnaMsxw2k0UxXHAaScY3878zhNVmknxYCYJ9WM8FCxiBBsrtcNBVrucDsoVt+rOgVaJl5MK5GgOyl/9UJI0psIQjrXueW5i/Awrwwin01I/1TTBZIyHtGepwDHVfja/dorOrBKiSCpbwqC5+nsiw7HWkziwnTE2I73szcT/vF5qoms/YyJJDRVksShKOTISzV5HIVOUGD6xBBPF7K2IjLDCxNiASjYEb/nlVdK+qHr1av2+Vmnc5HEU4QRO4Rw8uIIG3EETWkDgEZ7hFd4c6bw4787HorXg5DPH8AfO5w8wvY7l</latexit>

d45

<latexit sha1_base64="H5gMIuzQ4v+s/WNCZeH4SCBOW+g=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV2R6DHoxWOEvCBZwuxkNhkzj2VmVghL/sGLB0W8+j/e/BsnyR40saChqOqmuytKODPW97+9tfWNza3twk5xd2//4LB0dNwyKtWENoniSncibChnkjYts5x2Ek2xiDhtR+O7md9+otowJRt2ktBQ4KFkMSPYOqmV9LNGMO2Xyn7FnwOtkiAnZchR75e+egNFUkGlJRwb0w38xIYZ1pYRTqfFXmpogskYD2nXUYkFNWE2v3aKzp0yQLHSrqRFc/X3RIaFMRMRuU6B7cgsezPxP6+b2vgmzJhMUkslWSyKU46sQrPX0YBpSiyfOIKJZu5WREZYY2JdQEUXQrD88ippXVaCaqX6cFWu3eZxFOAUzuACAriGGtxDHZpA4BGe4RXePOW9eO/ex6J1zctnTuAPvM8fbdWPDQ==</latexit>pT1

<latexit sha1_base64="USKcn4+ToLUdyJ+FjOlK6wQeZNI=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9ktUj0WvXis0C9ol5JNs21sNlmSrFCW/gcvHhTx6v/x5r8x2+5BWx8MPN6bYWZeEHOmjet+O4WNza3tneJuaW//4PCofHzS0TJRhLaJ5FL1AqwpZ4K2DTOc9mJFcRRw2g2md5nffaJKMylaZhZTP8JjwUJGsLFSJx6mrdp8WK64VXcBtE68nFQgR3NY/hqMJEkiKgzhWOu+58bGT7EyjHA6Lw0STWNMpnhM+5YKHFHtp4tr5+jCKiMUSmVLGLRQf0+kONJ6FgW2M8Jmole9TPzP6ycmvPFTJuLEUEGWi8KEIyNR9joaMUWJ4TNLMFHM3orIBCtMjA2oZEPwVl9eJ51a1atX6w9XlcZtHkcRzuAcLsGDa2jAPTShDQQe4Rle4c2Rzovz7nwsWwtOPnMKf+B8/gBvWo8O</latexit>pT2

<latexit sha1_base64="OoMrwnDf1W3nm6bHom5+maNHeuY=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9lVqR6LXjxW6Be0S8mm2TY2myxJVihL/4MXD4p49f9489+YbvegrQ8GHu/NMDMviDnTxnW/ncLa+sbmVnG7tLO7t39QPjxqa5koQltEcqm6AdaUM0FbhhlOu7GiOAo47QSTu7nfeaJKMymaZhpTP8IjwUJGsLFSOx6kzcvZoFxxq24GtEq8nFQgR2NQ/uoPJUkiKgzhWOue58bGT7EyjHA6K/UTTWNMJnhEe5YKHFHtp9m1M3RmlSEKpbIlDMrU3xMpjrSeRoHtjLAZ62VvLv7n9RIT3vgpE3FiqCCLRWHCkZFo/joaMkWJ4VNLMFHM3orIGCtMjA2oZEPwll9eJe2Lqler1h6uKvXbPI4inMApnIMH11CHe2hACwg8wjO8wpsjnRfn3flYtBacfOYY/sD5/AFw348P</latexit>pT3
<latexit sha1_base64="cawNtVxWmrG4N/ArE9KsdOrYoXk=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9mVUj0WvXis0C9ol5JNs21sNlmSrFCW/gcvHhTx6v/x5r8x2+5BWx8MPN6bYWZeEHOmjet+O4WNza3tneJuaW//4PCofHzS0TJRhLaJ5FL1AqwpZ4K2DTOc9mJFcRRw2g2md5nffaJKMylaZhZTP8JjwUJGsLFSJx6mrdp8WK64VXcBtE68nFQgR3NY/hqMJEkiKgzhWOu+58bGT7EyjHA6Lw0STWNMpnhM+5YKHFHtp4tr5+jCKiMUSmVLGLRQf0+kONJ6FgW2M8Jmole9TPzP6ycmvPFTJuLEUEGWi8KEIyNR9joaMUWJ4TNLMFHM3orIBCtMjA2oZEPwVl9eJ52rqlev1h9qlcZtHkcRzuAcLsGDa2jAPTShDQQe4Rle4c2Rzovz7nwsWwtOPnMKf+B8/gByZI8Q</latexit>pT4

<latexit sha1_base64="Ohn+hRZfVrfkNCi6AU4Q65HatlM=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9kVrR6LXjxW6Be0S8mm2TY2myxJVihL/4MXD4p49f9489+YbvegrQ8GHu/NMDMviDnTxnW/ncLa+sbmVnG7tLO7t39QPjxqa5koQltEcqm6AdaUM0FbhhlOu7GiOAo47QSTu7nfeaJKMymaZhpTP8IjwUJGsLFSOx6kzavZoFxxq24GtEq8nFQgR2NQ/uoPJUkiKgzhWOue58bGT7EyjHA6K/UTTWNMJnhEe5YKHFHtp9m1M3RmlSEKpbIlDMrU3xMpjrSeRoHtjLAZ62VvLv7n9RIT3vgpE3FiqCCLRWHCkZFo/joaMkWJ4VNLMFHM3orIGCtMjA2oZEPwll9eJe2Lqler1h4uK/XbPI4inMApnIMH11CHe2hACwg8wjO8wpsjnRfn3flYtBacfOYY/sD5/AFz6Y8R</latexit>pT5

Sparse Laman graph,
minimal information,
translation/rotation invariant

<latexit sha1_base64="SrbiOBTL98w/M3kl+QhftnM0IyU=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV2R6DHoxWOEvCBZwuxkNhkzj2VmVghL/sGLB0W8+j/e/BsnyR40saChqOqmuytKODPW97+9tfWNza3twk5xd2//4LB0dNwyKtWENoniSncibChnkjYts5x2Ek2xiDhtR+O7md9+otowJRt2ktBQ4KFkMSPYOqmV9LNGddovlf2KPwdaJUFOypCj3i999QaKpIJKSzg2phv4iQ0zrC0jnE6LvdTQBJMxHtKuoxILasJsfu0UnTtlgGKlXUmL5urviQwLYyYicp0C25FZ9mbif143tfFNmDGZpJZKslgUpxxZhWavowHTlFg+cQQTzdytiIywxsS6gIouhGD55VXSuqwE1Ur14apcu83jKMApnMEFBHANNbiHOjSBwCM8wyu8ecp78d69j0XrmpfPnMAfeJ8/dW6PEg==</latexit>pT6

<latexit sha1_base64="Lvwj9+STSL9TW2CBBWFXF4Xc+Kg=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9nVUj0WvXisYD+gXUo2m21js8mSZIWy9D948aCIV/+PN/+NabsHbX0w8Hhvhpl5QcKZNq777RTW1jc2t4rbpZ3dvf2D8uFRW8tUEdoikkvVDbCmnAnaMsxw2k0UxXHAaScY3878zhNVmknxYCYJ9WM8FCxiBBsrtcNB5l1OB+WKW3XnQKvEy0kFcjQH5a9+KEkaU2EIx1r3PDcxfoaVYYTTaamfappgMsZD2rNU4JhqP5tfO0VnVglRJJUtYdBc/T2R4VjrSRzYzhibkV72ZuJ/Xi810bWfMZGkhgqyWBSlHBmJZq+jkClKDJ9Ygoli9lZERlhhYmxAJRuCt/zyKmlfVL16tX5fqzRu8jiKcAKncA4eXEED7qAJLSDwCM/wCm+OdF6cd+dj0Vpw8plj+APn8wcpIY7g</latexit>

d13

<latexit sha1_base64="E3Z/iQU/AdtsYQhQgel6Y+jsGHM=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9nVUj0WvXisYD+gXUo2m21js8mSZIWy9D948aCIV/+PN/+NabsHbX0w8Hhvhpl5QcKZNq777RTW1jc2t4rbpZ3dvf2D8uFRW8tUEdoikkvVDbCmnAnaMsxw2k0UxXHAaScY3878zhNVmknxYCYJ9WM8FCxiBBsrtcNBdlmbDsoVt+rOgVaJl5MK5GgOyl/9UJI0psIQjrXueW5i/Awrwwin01I/1TTBZIyHtGepwDHVfja/dorOrBKiSCpbwqC5+nsiw7HWkziwnTE2I73szcT/vF5qoms/YyJJDRVksShKOTISzV5HIVOUGD6xBBPF7K2IjLDCxNiASjYEb/nlVdK+qHr1av2+Vmnc5HEU4QRO4Rw8uIIG3EETWkDgEZ7hFd4c6bw4787HorXg5DPH8AfO5w8tso7j</latexit>

d34

<latexit sha1_base64="ibAIqNWW9/c+K+KOuuUjKOsiBUg=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEoseiF48V7Ae0oWw2m3btZjfsboQS+h+8eFDEq//Hm//GbZuDtj4YeLw3w8y8MOVMG9f9dkpr6xubW+Xtys7u3v5B9fCorWWmCG0RyaXqhlhTzgRtGWY47aaK4iTktBOOb2d+54kqzaR4MJOUBgkeChYzgo2V2tEg9/zpoFpz6+4caJV4BalBgeag+tWPJMkSKgzhWOue56YmyLEyjHA6rfQzTVNMxnhIe5YKnFAd5PNrp+jMKhGKpbIlDJqrvydynGg9SULbmWAz0sveTPzP62Umvg5yJtLMUEEWi+KMIyPR7HUUMUWJ4RNLMFHM3orICCtMjA2oYkPwll9eJe2LuufX/fvLWuOmiKMMJ3AK5+DBFTTgDprQAgKP8Ayv8OZI58V5dz4WrSWnmDmGP3A+fwAtsI7j</latexit>

d16

<latexit sha1_base64="R6aDvIkc/rM4h+EvqphT7VVwz+U=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9nVUj0WvXisYD+gXUo2m21js8mSZIWy9D948aCIV/+PN/+NabsHbX0w8Hhvhpl5QcKZNq777RTW1jc2t4rbpZ3dvf2D8uFRW8tUEdoikkvVDbCmnAnaMsxw2k0UxXHAaScY3878zhNVmknxYCYJ9WM8FCxiBBsrtcNBdlmfDsoVt+rOgVaJl5MK5GgOyl/9UJI0psIQjrXueW5i/Awrwwin01I/1TTBZIyHtGepwDHVfja/dorOrBKiSCpbwqC5+nsiw7HWkziwnTE2I73szcT/vF5qoms/YyJJDRVksShKOTISzV5HIVOUGD6xBBPF7K2IjLDCxNiASjYEb/nlVdK+qHr1av2+Vmnc5HEU4QRO4Rw8uIIG3EETWkDgEZ7hFd4c6bw4787HorXg5DPH8AfO5w8wvI7l</latexit>

d36

<latexit sha1_base64="thJrjph+N12VtC0iIlQQr1BYtVk=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9mtUj0WvXisYD+gXUo2m21js8mSZIWy9D948aCIV/+PN/+NabsHbX0w8Hhvhpl5QcKZNq777RTW1jc2t4rbpZ3dvf2D8uFRW8tUEdoikkvVDbCmnAnaMsxw2k0UxXHAaScY3878zhNVmknxYCYJ9WM8FCxiBBsrtcNBVruYDsoVt+rOgVaJl5MK5GgOyl/9UJI0psIQjrXueW5i/Awrwwin01I/1TTBZIyHtGepwDHVfja/dorOrBKiSCpbwqC5+nsiw7HWkziwnTE2I73szcT/vF5qoms/YyJJDRVksShKOTISzV5HIVOUGD6xBBPF7K2IjLDCxNiASjYEb/nlVdKuVb16tX5/WWnc5HEU4QRO4Rw8uIIG3EETWkDgEZ7hFd4c6bw4787HorXg5DPH8AfO5w8qp47h</latexit>

d23

<latexit sha1_base64="/zx0crOtQ8rw7nRjCTOX7yDjBlE=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9ktpXosevFYwX5Au5RsNtvGZpMlyQpl6X/w4kERr/4fb/4b03YP2vpg4PHeDDPzgoQzbVz32ylsbG5t7xR3S3v7B4dH5eOTjpapIrRNJJeqF2BNORO0bZjhtJcoiuOA024wuZ373SeqNJPiwUwT6sd4JFjECDZW6oTDrFafDcsVt+ougNaJl5MK5GgNy1+DUJI0psIQjrXue25i/Awrwwins9Ig1TTBZIJHtG+pwDHVfra4doYurBKiSCpbwqCF+nsiw7HW0ziwnTE2Y73qzcX/vH5qoms/YyJJDRVkuShKOTISzV9HIVOUGD61BBPF7K2IjLHCxNiASjYEb/XlddKpVb1GtXFfrzRv8jiKcAbncAkeXEET7qAFbSDwCM/wCm+OdF6cd+dj2Vpw8plT+APn8wcsLI7i</latexit>

d24
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Anomaly detection at the LHC

14

LHC benchmark data set

• Graph-based autoencoder

Certain sparse graphs 
perform best!

Araz, Athanasakos, Ploskon, FR `25
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Autoencoder complexity bias

15

99% Background, 
1% Signal

<latexit sha1_base64="KpahBrOzUPEmahXtxjYUT7jlDgQ=">AAACAXicbVA9SwNBEN2LXzF+RW0Em8UgWIU7kWgZtLGMYj4gCWFvM0mW7O0du3NiOGLjX7GxUMTWf2Hnv3GTXKGJDwYe783szjw/ksKg6347maXlldW17HpuY3Nreye/u1czYaw5VHkoQ93wmQEpFFRRoIRGpIEFvoS6P7ya+PV70EaE6g5HEbQD1leiJzhDK3XyBy2EB0xumeqGAeWSGWNd0ONOvuAW3SnoIvFSUiApKp38V6sb8jgAhdNnmp4bYTthGgWXMM61YgMR40PWh6aligVg2sn0gjE9tkqX9kJtSyGdqr8nEhYYMwp82xkwHJh5byL+5zVj7F20E6GiGEHx2Ue9WFIM6SQO2hUaOMqRJYxrYXelfMA042hDy9kQvPmTF0nttOiViqWbs0L5Mo0jSw7JETkhHjknZXJNKqRKOHkkz+SVvDlPzovz7nzMWjNOOrNP/sD5/AE1HZdl</latexit>

Random
classifier

Araz, Athanasakos, Ploskon, FR `25
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Autoencoder complexity bias

16

99% Background, 
1% Signal

99% Signal, 
1% Background

Exchange roles

<latexit sha1_base64="KpahBrOzUPEmahXtxjYUT7jlDgQ=">AAACAXicbVA9SwNBEN2LXzF+RW0Em8UgWIU7kWgZtLGMYj4gCWFvM0mW7O0du3NiOGLjX7GxUMTWf2Hnv3GTXKGJDwYe783szjw/ksKg6347maXlldW17HpuY3Nreye/u1czYaw5VHkoQ93wmQEpFFRRoIRGpIEFvoS6P7ya+PV70EaE6g5HEbQD1leiJzhDK3XyBy2EB0xumeqGAeWSGWNd0ONOvuAW3SnoIvFSUiApKp38V6sb8jgAhdNnmp4bYTthGgWXMM61YgMR40PWh6aligVg2sn0gjE9tkqX9kJtSyGdqr8nEhYYMwp82xkwHJh5byL+5zVj7F20E6GiGEHx2Ue9WFIM6SQO2hUaOMqRJYxrYXelfMA042hDy9kQvPmTF0nttOiViqWbs0L5Mo0jSw7JETkhHjknZXJNKqRKOHkkz+SVvDlPzovz7nzMWjNOOrNP/sD5/AE1HZdl</latexit>

Random
classifier
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<latexit sha1_base64="KpahBrOzUPEmahXtxjYUT7jlDgQ=">AAACAXicbVA9SwNBEN2LXzF+RW0Em8UgWIU7kWgZtLGMYj4gCWFvM0mW7O0du3NiOGLjX7GxUMTWf2Hnv3GTXKGJDwYe783szjw/ksKg6347maXlldW17HpuY3Nreye/u1czYaw5VHkoQ93wmQEpFFRRoIRGpIEFvoS6P7ya+PV70EaE6g5HEbQD1leiJzhDK3XyBy2EB0xumeqGAeWSGWNd0ONOvuAW3SnoIvFSUiApKp38V6sb8jgAhdNnmp4bYTthGgWXMM61YgMR40PWh6aligVg2sn0gjE9tkqX9kJtSyGdqr8nEhYYMwp82xkwHJh5byL+5zVj7F20E6GiGEHx2Ue9WFIM6SQO2hUaOMqRJYxrYXelfMA042hDy9kQvPmTF0nttOiViqWbs0L5Mo0jSw7JETkhHjknZXJNKqRKOHkkz+SVvDlPzovz7nzMWjNOOrNP/sD5/AE1HZdl</latexit>
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r

Araz, Athanasakos, Ploskon, FR `25
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Autoencoder complexity bias

17

99% Background, 
1% Signal

99% Signal, 
1% Background

Exchange roles

<latexit sha1_base64="KpahBrOzUPEmahXtxjYUT7jlDgQ=">AAACAXicbVA9SwNBEN2LXzF+RW0Em8UgWIU7kWgZtLGMYj4gCWFvM0mW7O0du3NiOGLjX7GxUMTWf2Hnv3GTXKGJDwYe783szjw/ksKg6347maXlldW17HpuY3Nreye/u1czYaw5VHkoQ93wmQEpFFRRoIRGpIEFvoS6P7ya+PV70EaE6g5HEbQD1leiJzhDK3XyBy2EB0xumeqGAeWSGWNd0ONOvuAW3SnoIvFSUiApKp38V6sb8jgAhdNnmp4bYTthGgWXMM61YgMR40PWh6aligVg2sn0gjE9tkqX9kJtSyGdqr8nEhYYMwp82xkwHJh5byL+5zVj7F20E6GiGEHx2Ue9WFIM6SQO2hUaOMqRJYxrYXelfMA042hDy9kQvPmTF0nttOiViqWbs0L5Mo0jSw7JETkhHjknZXJNKqRKOHkkz+SVvDlPzovz7nzMWjNOOrNP/sD5/AE1HZdl</latexit>

Random
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<latexit sha1_base64="KpahBrOzUPEmahXtxjYUT7jlDgQ=">AAACAXicbVA9SwNBEN2LXzF+RW0Em8UgWIU7kWgZtLGMYj4gCWFvM0mW7O0du3NiOGLjX7GxUMTWf2Hnv3GTXKGJDwYe783szjw/ksKg6347maXlldW17HpuY3Nreye/u1czYaw5VHkoQ93wmQEpFFRRoIRGpIEFvoS6P7ya+PV70EaE6g5HEbQD1leiJzhDK3XyBy2EB0xumeqGAeWSGWNd0ONOvuAW3SnoIvFSUiApKp38V6sb8jgAhdNnmp4bYTthGgWXMM61YgMR40PWh6aligVg2sn0gjE9tkqX9kJtSyGdqr8nEhYYMwp82xkwHJh5byL+5zVj7F20E6GiGEHx2Ue9WFIM6SQO2hUaOMqRJYxrYXelfMA042hDy9kQvPmTF0nttOiViqWbs0L5Mo0jSw7JETkhHjknZXJNKqRKOHkkz+SVvDlPzovz7nzMWjNOOrNP/sD5/AE1HZdl</latexit>
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What about the EIC?

Araz, Athanasakos, Ploskon, FR `25
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New physics searches at the EIC

18

• Constraints in the low-mass region 
within reach of the EIC

• Consider an exemplary BSM signal

• B-L model,          from gauged 
<latexit sha1_base64="venYGqMqYqHcv8fCOGLq4ld42Ek=">AAAB73icbVA9SwNBEJ31M8avqKXNYhBtDHci0TLExsIigvnA5Ah7m71kyd7eubsnhCN/wsZCEVv/jp3/xk1yhSY+GHi8N8PMPD8WXBvH+UZLyyura+u5jfzm1vbObmFvv6GjRFFWp5GIVMsnmgkuWd1wI1grVoyEvmBNf3g98ZtPTGkeyXszipkXkr7kAafEWKn1cNJNq2e3426h6JScKfAicTNShAy1buGr04toEjJpqCBat10nNl5KlOFUsHG+k2gWEzokfda2VJKQaS+d3jvGx1bp4SBStqTBU/X3REpCrUehbztDYgZ63puI/3ntxARXXsplnBgm6WxRkAhsIjx5Hve4YtSIkSWEKm5vxXRAFKHGRpS3IbjzLy+SxnnJLZfKdxfFSjWLIweHcASn4MIlVOAGalAHCgKe4RXe0CN6Qe/oY9a6hLKZA/gD9PkDJfuPaA==</latexit>

Z →
B↑L

<latexit sha1_base64="Fle7B5WVABpkLcd5TiktxSXLirg=">AAAB8XicbVBNT8JAEJ3iF+IX6tHLRmKCB0lLDHokePHgARMLRGjIdtnChu222d2akIZ/4cWDxnj133jz37hADwq+ZJKX92YyM8+POVPatr+t3Nr6xuZWfruws7u3f1A8PGqpKJGEuiTikez4WFHOBHU105x2Yklx6HPa9sc3M7/9RKVikXjQk5h6IR4KFjCCtZEe3bJz3k8bF3fTfrFkV+w50CpxMlKCDM1+8as3iEgSUqEJx0p1HTvWXoqlZoTTaaGXKBpjMsZD2jVU4JAqL51fPEVnRhmgIJKmhEZz9fdEikOlJqFvOkOsR2rZm4n/ed1EB9deykScaCrIYlGQcKQjNHsfDZikRPOJIZhIZm5FZIQlJtqEVDAhOMsvr5JWteLUKrX7y1K9kcWRhxM4hTI4cAV1uIUmuEBAwDO8wpulrBfr3fpYtOasbOYY/sD6/AH1Y4/S</latexit>

U(1)B→L

<latexit sha1_base64="shiTa3JQOujJPLlUoivGyCEZlh0=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KolI9Vj04rGi/YA2lM12067dbMLuRCihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg6bJk414w0Wy1i3A2q4FIo3UKDk7URzGgWSt4LRzdRvPXFtRKwecJxwP6IDJULBKFrp/rHn9Uplt+LOQJaJl5My5Kj3Sl/dfszSiCtkkhrT8dwE/YxqFEzySbGbGp5QNqID3rFU0YgbP5udOiGnVumTMNa2FJKZ+nsio5Ex4yiwnRHFoVn0puJ/XifF8MrPhEpS5IrNF4WpJBiT6d+kLzRnKMeWUKaFvZWwIdWUoU2naEPwFl9eJs3ziletVO8uyrXrPI4CHMMJnIEHl1CDW6hDAxgM4Ble4c2Rzovz7nzMW1ecfOYI/sD5/AH5342d</latexit>

j1

<latexit sha1_base64="SXGsJaxXXgTr3g/bB0p2Lt5iKRI=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHaJQY9ELx4xyiOBDZkdZmFkdnYz02tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIJHCoOt+O7m19Y3Nrfx2YWd3b/+geHjUNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbmZ+64lrI2L1gOOE+xEdKBEKRtFK94+9Sq9YcsvuHGSVeBkpQYZ6r/jV7ccsjbhCJqkxHc9N0J9QjYJJPi10U8MTykZ0wDuWKhpx40/mp07JmVX6JIy1LYVkrv6emNDImHEU2M6I4tAsezPxP6+TYnjlT4RKUuSKLRaFqSQYk9nfpC80ZyjHllCmhb2VsCHVlKFNp2BD8JZfXiXNStmrlqt3F6XadRZHHk7gFM7Bg0uowS3UoQEMBvAMr/DmSOfFeXc+Fq05J5s5hj9wPn8A+2ONng==</latexit>

j2

<latexit sha1_base64="xNbTxtfgDoC/DyF4+jr7rv/Rki4=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KolI9Vj04rEF+wFtKJvtpF272YTdjVBCf4EXD4p49Sd589+4bXPQ1gcDj/dmmJkXJIJr47rfztr6xubWdmGnuLu3f3BYOjpu6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8N/PbT6g0j+WDmSToR3QoecgZNVZqJP1S2a24c5BV4uWkDDnq/dJXbxCzNEJpmKBadz03MX5GleFM4LTYSzUmlI3pELuWShqh9rP5oVNybpUBCWNlSxoyV39PZDTSehIFtjOiZqSXvZn4n9dNTXjjZ1wmqUHJFovCVBATk9nXZMAVMiMmllCmuL2VsBFVlBmbTdGG4C2/vEpalxWvWqk2rsq12zyOApzCGVyAB9dQg3uoQxMYIDzDK7w5j86L8+58LFrXnHzmBP7A+fwB3auM/w==</latexit>p

• Electron + 3 jet signal (hadronic decay)

<latexit sha1_base64="XgtL8+YTlx3UnaTfaJylkF/Rkb0="></latexit>

Lint = gB→LZ
↑
µJ

µ
B→L

<latexit sha1_base64="3YvqDu0/8R3AAAAn47JxgZlRvTE=">AAACGnicbVDLSgMxFM3UV62vqks3wSK4scyIVDdCqRsRFy3YB3TqcCfNtKHJzJBkhDL0O9z4K25cKOJO3Pg3pu0sfB0IHM45l5t7/JgzpW3708otLC4tr+RXC2vrG5tbxe2dlooSSWiTRDySHR8U5SykTc00p51YUhA+p21/dDH123dUKhaFN3oc056AQcgCRkAbySs6V15aO7qe3LoiOXdVIrwANzIpwK4PMg0m2B2AEDDN4MArluyyPQP+S5yMlFCGuld8d/sRSQQNNeGgVNexY91LQWpGOJ0U3ETRGMgIBrRraAiCql46O22CD4zSx0EkzQs1nqnfJ1IQSo2Fb5IC9FD99qbif1430cFZL2VhnGgakvmiIOFYR3jaE+4zSYnmY0OASGb+iskQJBBt2iyYEpzfJ/8lreOyUylXGielai2rI4/20D46RA46RVV0ieqoiQi6R4/oGb1YD9aT9Wq9zaM5K5vZRT9gfXwBAemgQg==</latexit>

Jµ
B→L =

∑

f

Qf
B→Lf̄ω

µfwith

Athanasakos, Grieninger, Liu, 
Mangan, FR, Szafron - in preparation
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<latexit sha1_base64="aArolzKtOv5oF5h3yC6gF5C0hKA=">AAACD3icbVC7TsMwFHXKq5RXgJHFogIxoDZBqDBWsLAgFYk+pCaKHMdpTe0ksh2kKsofsPArLAwgxMrKxt/gthmgcCRL555zr67v8RNGpbKsL6O0sLi0vFJeraytb2xumds7HRmnApM2jlksej6ShNGItBVVjPQSQRD3Gen6o8uJ370nQtI4ulXjhLgcDSIaUoyUljzz0K47kg44co5h5ggOg3xW14vq2svoXe6ZVatmTQH/ErsgVVCg5ZmfThDjlJNIYYak7NtWotwMCUUxI3nFSSVJEB6hAelrGiFOpJtN78nhgVYCGMZCv0jBqfpzIkNcyjH3dSdHaijnvYn4n9dPVXjuZjRKUkUiPFsUpgyqGE7CgQEVBCs21gRhQfVfIR4igbDSEVZ0CPb8yX9J56RmN2qNm9Nq86KIowz2wD44AjY4A01wBVqgDTB4AE/gBbwaj8az8Wa8z1pLRjGzC37B+PgGKZecKA==</latexit> 1/
ω
d
ω
/d

M
ij

<latexit sha1_base64="TB5vFNjRzwN9eXblMyFMp8v/PEo=">AAAB/HicbVDLSgNBEJyNrxhfqzl6WQyCp7AbJHoMetCLEME8IFnC7KSTDJl9MNMrhmXzK148KOLVD/Hm3zhJ9qCJBQ1FVTfdXV4kuELb/jZya+sbm1v57cLO7t7+gXl41FRhLBk0WChC2faoAsEDaCBHAe1IAvU9AS1vfD3zW48gFQ+DB5xE4Pp0GPABZxS11DOLd73EqaTTThfhCZMbaKZuzyzZZXsOa5U4GSmRDPWe+dXthyz2IUAmqFIdx47QTahEzgSkhW6sIKJsTIfQ0TSgPig3mR+fWqda6VuDUOoK0JqrvycS6is18T3d6VMcqWVvJv7ndWIcXLoJD6IYIWCLRYNYWBhasySsPpfAUEw0oUxyfavFRlRShjqvgg7BWX55lTQrZadart6fl2pXWRx5ckxOyBlxyAWpkVtSJw3CyIQ8k1fyZkyNF+Pd+Fi05oxspkj+wPj8AadllMw=</latexit>

M12 [GeV]

Different jet radii
<latexit sha1_base64="gA+KaQ8q4BwMGmTB+QI+KZDk2aQ=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHaNQY9ELx7ByCOBDZkdemFkdnYzM2tCCF/gxYPGePWTvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCoqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7cxvPaHSPJYPZpygH9GB5CFn1Fipft8rltyyOwdZJV5GSpCh1it+dfsxSyOUhgmqdcdzE+NPqDKcCZwWuqnGhLIRHWDHUkkj1P5kfuiUnFmlT8JY2ZKGzNXfExMaaT2OAtsZUTPUy95M/M/rpCa89idcJqlByRaLwlQQE5PZ16TPFTIjxpZQpri9lbAhVZQZm03BhuAtv7xKmhdlr1Ku1C9L1ZssjjycwCmcgwdXUIU7qEEDGCA8wyu8OY/Oi/PufCxac042cwx/4Hz+ALAzjOE=</latexit>

R

Only large-    jets align 
<latexit sha1_base64="gA+KaQ8q4BwMGmTB+QI+KZDk2aQ=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHaNQY9ELx7ByCOBDZkdemFkdnYzM2tCCF/gxYPGePWTvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCoqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7cxvPaHSPJYPZpygH9GB5CFn1Fipft8rltyyOwdZJV5GSpCh1it+dfsxSyOUhgmqdcdzE+NPqDKcCZwWuqnGhLIRHWDHUkkj1P5kfuiUnFmlT8JY2ZKGzNXfExMaaT2OAtsZUTPUy95M/M/rpCa89idcJqlByRaLwlQQE5PZ16TPFTIjxpZQpri9lbAhVZQZm03BhuAtv7xKmhdlr1Ku1C9L1ZssjjycwCmcgwdXUIU7qEEDGCA8wyu8OY/Oi/PufCxac042cwx/4Hz+ALAzjOE=</latexit>

R
<latexit sha1_base64="4Gd+wV45NzNT0l77z3NO7j/KzbE=">AAAB+nicbVDLSsNAFJ3UV62vVJduBovoqiRFqsuiGzdCBfvANoTJdNIOnZmEmYlSYj7FjQtF3Pol7vwbp20W2nrgwuGce7n3niBmVGnH+bYKK6tr6xvFzdLW9s7unl3eb6sokZi0cMQi2Q2QIowK0tJUM9KNJUE8YKQTjK+mfueBSEUjcacnMfE4GgoaUoy0kXy7fOOnbi3rK8oh99P7k8y3K07VmQEuEzcnFZCj6dtf/UGEE06Exgwp1XOdWHspkppiRrJSP1EkRniMhqRnqECcKC+dnZ7BY6MMYBhJU0LDmfp7IkVcqQkPTCdHeqQWvan4n9dLdHjhpVTEiSYCzxeFCYM6gtMc4IBKgjWbGIKwpOZWiEdIIqxNWiUTgrv48jJp16puvVq/Pas0LvM4iuAQHIFT4IJz0ADXoAlaAINH8AxewZv1ZL1Y79bHvLVg5TMH4A+szx9dZJNx</latexit>

M12 → mZ→

<latexit sha1_base64="shiTa3JQOujJPLlUoivGyCEZlh0=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KolI9Vj04rGi/YA2lM12067dbMLuRCihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg6bJk414w0Wy1i3A2q4FIo3UKDk7URzGgWSt4LRzdRvPXFtRKwecJxwP6IDJULBKFrp/rHn9Uplt+LOQJaJl5My5Kj3Sl/dfszSiCtkkhrT8dwE/YxqFEzySbGbGp5QNqID3rFU0YgbP5udOiGnVumTMNa2FJKZ+nsio5Ex4yiwnRHFoVn0puJ/XifF8MrPhEpS5IrNF4WpJBiT6d+kLzRnKMeWUKaFvZWwIdWUoU2naEPwFl9eJs3ziletVO8uyrXrPI4CHMMJnIEHl1CDW6hDAxgM4Ble4c2Rzovz7nzMW1ecfOYI/sD5/AH5342d</latexit>

j1

<latexit sha1_base64="SXGsJaxXXgTr3g/bB0p2Lt5iKRI=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHaJQY9ELx4xyiOBDZkdZmFkdnYz02tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIJHCoOt+O7m19Y3Nrfx2YWd3b/+geHjUNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbmZ+64lrI2L1gOOE+xEdKBEKRtFK94+9Sq9YcsvuHGSVeBkpQYZ6r/jV7ccsjbhCJqkxHc9N0J9QjYJJPi10U8MTykZ0wDuWKhpx40/mp07JmVX6JIy1LYVkrv6emNDImHEU2M6I4tAsezPxP6+TYnjlT4RKUuSKLRaFqSQYk9nfpC80ZyjHllCmhb2VsCHVlKFNp2BD8JZfXiXNStmrlqt3F6XadRZHHk7gFM7Bg0uowS3UoQEMBvAMr/DmSOfFeXc+Fq05J5s5hj9wPn8A+2ONng==</latexit>

j2

<latexit sha1_base64="xNbTxtfgDoC/DyF4+jr7rv/Rki4=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KolI9Vj04rEF+wFtKJvtpF272YTdjVBCf4EXD4p49Sd589+4bXPQ1gcDj/dmmJkXJIJr47rfztr6xubWdmGnuLu3f3BYOjpu6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8N/PbT6g0j+WDmSToR3QoecgZNVZqJP1S2a24c5BV4uWkDDnq/dJXbxCzNEJpmKBadz03MX5GleFM4LTYSzUmlI3pELuWShqh9rP5oVNybpUBCWNlSxoyV39PZDTSehIFtjOiZqSXvZn4n9dNTXjjZ1wmqUHJFovCVBATk9nXZMAVMiMmllCmuL2VsBFVlBmbTdGG4C2/vEpalxWvWqk2rsq12zyOApzCGVyAB9dQg3uoQxMYIDzDK7w5j86L8+58LFrXnHzmBP7A+fwB3auM/w==</latexit>p

• B-L model,          from gauged 
<latexit sha1_base64="venYGqMqYqHcv8fCOGLq4ld42Ek=">AAAB73icbVA9SwNBEJ31M8avqKXNYhBtDHci0TLExsIigvnA5Ah7m71kyd7eubsnhCN/wsZCEVv/jp3/xk1yhSY+GHi8N8PMPD8WXBvH+UZLyyura+u5jfzm1vbObmFvv6GjRFFWp5GIVMsnmgkuWd1wI1grVoyEvmBNf3g98ZtPTGkeyXszipkXkr7kAafEWKn1cNJNq2e3426h6JScKfAicTNShAy1buGr04toEjJpqCBat10nNl5KlOFUsHG+k2gWEzokfda2VJKQaS+d3jvGx1bp4SBStqTBU/X3REpCrUehbztDYgZ63puI/3ntxARXXsplnBgm6WxRkAhsIjx5Hve4YtSIkSWEKm5vxXRAFKHGRpS3IbjzLy+SxnnJLZfKdxfFSjWLIweHcASn4MIlVOAGalAHCgKe4RXe0CN6Qe/oY9a6hLKZA/gD9PkDJfuPaA==</latexit>

Z →
B↑L

<latexit sha1_base64="Fle7B5WVABpkLcd5TiktxSXLirg=">AAAB8XicbVBNT8JAEJ3iF+IX6tHLRmKCB0lLDHokePHgARMLRGjIdtnChu222d2akIZ/4cWDxnj133jz37hADwq+ZJKX92YyM8+POVPatr+t3Nr6xuZWfruws7u3f1A8PGqpKJGEuiTikez4WFHOBHU105x2Yklx6HPa9sc3M7/9RKVikXjQk5h6IR4KFjCCtZEe3bJz3k8bF3fTfrFkV+w50CpxMlKCDM1+8as3iEgSUqEJx0p1HTvWXoqlZoTTaaGXKBpjMsZD2jVU4JAqL51fPEVnRhmgIJKmhEZz9fdEikOlJqFvOkOsR2rZm4n/ed1EB9deykScaCrIYlGQcKQjNHsfDZikRPOJIZhIZm5FZIQlJtqEVDAhOMsvr5JWteLUKrX7y1K9kcWRhxM4hTI4cAV1uIUmuEBAwDO8wpulrBfr3fpYtOasbOYY/sD6/AH1Y4/S</latexit>

U(1)B→L

• Signal cross section for 
<latexit sha1_base64="9x4yKc6iN6LU+GxpNdxh7txvqAA=">AAAB/HicbVDLSsNAFJ34rPUV7dLNYBFdlURKdSMUXeiygn1gG8JkOmmHzkzCzEQIof0VNy4UceuHuPNvnLZZaOuBC4dz7uXee4KYUaUd59taWV1b39gsbBW3d3b39u2Dw5aKEolJE0cskp0AKcKoIE1NNSOdWBLEA0bawehm6refiFQ0Eg86jYnH0UDQkGKkjeTbJe5nj6fjq6ozyXqSw1vSGvt22ak4M8Bl4uakDHI0fPur149wwonQmCGluq4Tay9DUlPMyLjYSxSJER6hAekaKhAnystmx4/hiVH6MIykKaHhTP09kSGuVMoD08mRHqpFbyr+53UTHV56GRVxoonA80VhwqCO4DQJ2KeSYM1SQxCW1NwK8RBJhLXJq2hCcBdfXiat84pbq9Tuq+X6dR5HARyBY3AGXHAB6uAONEATYJCCZ/AK3qyJ9WK9Wx/z1hUrnymBP7A+fwCy65Qt</latexit>

mZ→ = 40 GeV

Athanasakos, Grieninger, Liu, 
Mangan, FR, Szafron - in preparation
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<latexit sha1_base64="shiTa3JQOujJPLlUoivGyCEZlh0=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KolI9Vj04rGi/YA2lM12067dbMLuRCihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg6bJk414w0Wy1i3A2q4FIo3UKDk7URzGgWSt4LRzdRvPXFtRKwecJxwP6IDJULBKFrp/rHn9Uplt+LOQJaJl5My5Kj3Sl/dfszSiCtkkhrT8dwE/YxqFEzySbGbGp5QNqID3rFU0YgbP5udOiGnVumTMNa2FJKZ+nsio5Ex4yiwnRHFoVn0puJ/XifF8MrPhEpS5IrNF4WpJBiT6d+kLzRnKMeWUKaFvZWwIdWUoU2naEPwFl9eJs3ziletVO8uyrXrPI4CHMMJnIEHl1CDW6hDAxgM4Ble4c2Rzovz7nzMW1ecfOYI/sD5/AH5342d</latexit>

j1

<latexit sha1_base64="SXGsJaxXXgTr3g/bB0p2Lt5iKRI=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHaJQY9ELx4xyiOBDZkdZmFkdnYz02tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIJHCoOt+O7m19Y3Nrfx2YWd3b/+geHjUNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbmZ+64lrI2L1gOOE+xEdKBEKRtFK94+9Sq9YcsvuHGSVeBkpQYZ6r/jV7ccsjbhCJqkxHc9N0J9QjYJJPi10U8MTykZ0wDuWKhpx40/mp07JmVX6JIy1LYVkrv6emNDImHEU2M6I4tAsezPxP6+TYnjlT4RKUuSKLRaFqSQYk9nfpC80ZyjHllCmhb2VsCHVlKFNp2BD8JZfXiXNStmrlqt3F6XadRZHHk7gFM7Bg0uowS3UoQEMBvAMr/DmSOfFeXc+Fq05J5s5hj9wPn8A+2ONng==</latexit>

j2

<latexit sha1_base64="xNbTxtfgDoC/DyF4+jr7rv/Rki4=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KolI9Vj04rEF+wFtKJvtpF272YTdjVBCf4EXD4p49Sd589+4bXPQ1gcDj/dmmJkXJIJr47rfztr6xubWdmGnuLu3f3BYOjpu6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8N/PbT6g0j+WDmSToR3QoecgZNVZqJP1S2a24c5BV4uWkDDnq/dJXbxCzNEJpmKBadz03MX5GleFM4LTYSzUmlI3pELuWShqh9rP5oVNybpUBCWNlSxoyV39PZDTSehIFtjOiZqSXvZn4n9dNTXjjZ1wmqUHJFovCVBATk9nXZMAVMiMmllCmuL2VsBFVlBmbTdGG4C2/vEpalxWvWqk2rsq12zyOApzCGVyAB9dQg3uoQxMYIDzDK7w5j86L8+58LFrXnHzmBP7A+fwB3auM/w==</latexit>p

<latexit sha1_base64="aArolzKtOv5oF5h3yC6gF5C0hKA=">AAACD3icbVC7TsMwFHXKq5RXgJHFogIxoDZBqDBWsLAgFYk+pCaKHMdpTe0ksh2kKsofsPArLAwgxMrKxt/gthmgcCRL555zr67v8RNGpbKsL6O0sLi0vFJeraytb2xumds7HRmnApM2jlksej6ShNGItBVVjPQSQRD3Gen6o8uJ370nQtI4ulXjhLgcDSIaUoyUljzz0K47kg44co5h5ggOg3xW14vq2svoXe6ZVatmTQH/ErsgVVCg5ZmfThDjlJNIYYak7NtWotwMCUUxI3nFSSVJEB6hAelrGiFOpJtN78nhgVYCGMZCv0jBqfpzIkNcyjH3dSdHaijnvYn4n9dPVXjuZjRKUkUiPFsUpgyqGE7CgQEVBCs21gRhQfVfIR4igbDSEVZ0CPb8yX9J56RmN2qNm9Nq86KIowz2wD44AjY4A01wBVqgDTB4AE/gBbwaj8az8Wa8z1pLRjGzC37B+PgGKZecKA==</latexit> 1/
ω
d
ω
/d

M
ij

<latexit sha1_base64="TB5vFNjRzwN9eXblMyFMp8v/PEo=">AAAB/HicbVDLSgNBEJyNrxhfqzl6WQyCp7AbJHoMetCLEME8IFnC7KSTDJl9MNMrhmXzK148KOLVD/Hm3zhJ9qCJBQ1FVTfdXV4kuELb/jZya+sbm1v57cLO7t7+gXl41FRhLBk0WChC2faoAsEDaCBHAe1IAvU9AS1vfD3zW48gFQ+DB5xE4Pp0GPABZxS11DOLd73EqaTTThfhCZMbaKZuzyzZZXsOa5U4GSmRDPWe+dXthyz2IUAmqFIdx47QTahEzgSkhW6sIKJsTIfQ0TSgPig3mR+fWqda6VuDUOoK0JqrvycS6is18T3d6VMcqWVvJv7ndWIcXLoJD6IYIWCLRYNYWBhasySsPpfAUEw0oUxyfavFRlRShjqvgg7BWX55lTQrZadart6fl2pXWRx5ckxOyBlxyAWpkVtSJw3CyIQ8k1fyZkyNF+Pd+Fi05oxspkj+wPj8AadllMw=</latexit>

M12 [GeV]
<latexit sha1_base64="vCGJHK6KvJ+fQEhqgWEBAZw1dQc=">AAAB/HicbVDJSgNBEO2JW4zbaI5eBoPgKcyoRI9BD3oRIpgFJsPQ06kkTXoWumvEMCS/4sWDIl79EG/+jZ3loIkPCh7vVVFVL0gEV2jb30ZuZXVtfSO/Wdja3tndM/cPGipOJYM6i0UsWwFVIHgEdeQooJVIoGEgoBkMrid+8xGk4nH0gMMEvJD2It7ljKKWfLN452fO2WjsthGeMLuBxsjzzZJdtqewlokzJyUyR803v9qdmKUhRMgEVcp17AS9jErkTMCo0E4VJJQNaA9cTSMagvKy6fEj61grHasbS10RWlP190RGQ6WGYaA7Q4p9tehNxP88N8XupZfxKEkRIjZb1E2FhbE1ScLqcAkMxVATyiTXt1qsTyVlqPMq6BCcxZeXSeO07FTKlfvzUvVqHkeeHJIjckIcckGq5JbUSJ0wMiTP5JW8GWPjxXg3PmatOWM+UyR/YHz+AKj3lM0=</latexit>

M13 [GeV]
<latexit sha1_base64="X4+wFyAKm4kOLgZe7sTEgIJLcB8=">AAAB/HicbVDJSgNBEO1xjXEbzdHLYBA8hZko0WPQg16ECGaByRB6OpWkSc9Cd404DMmvePGgiFc/xJt/Y2c5aOKDgsd7VVTV82PBFdr2t7Gyura+sZnbym/v7O7tmweHDRUlkkGdRSKSLZ8qEDyEOnIU0Iol0MAX0PSH1xO/+QhS8Sh8wDQGL6D9kPc4o6iljlm462Tls9HYbSM8YXYDjZHXMYt2yZ7CWibOnBTJHLWO+dXuRiwJIEQmqFKuY8foZVQiZwJG+XaiIKZsSPvgahrSAJSXTY8fWSda6Vq9SOoK0ZqqvycyGiiVBr7uDCgO1KI3Ef/z3AR7l17GwzhBCNlsUS8RFkbWJAmryyUwFKkmlEmub7XYgErKUOeV1yE4iy8vk0a55FRKlfvzYvVqHkeOHJFjckocckGq5JbUSJ0wkpJn8krejLHxYrwbH7PWFWM+UyB/YHz+AKqKlM4=</latexit>

M23 [GeV]

Use full event information!

• B-L model,          from gauged 
<latexit sha1_base64="venYGqMqYqHcv8fCOGLq4ld42Ek=">AAAB73icbVA9SwNBEJ31M8avqKXNYhBtDHci0TLExsIigvnA5Ah7m71kyd7eubsnhCN/wsZCEVv/jp3/xk1yhSY+GHi8N8PMPD8WXBvH+UZLyyura+u5jfzm1vbObmFvv6GjRFFWp5GIVMsnmgkuWd1wI1grVoyEvmBNf3g98ZtPTGkeyXszipkXkr7kAafEWKn1cNJNq2e3426h6JScKfAicTNShAy1buGr04toEjJpqCBat10nNl5KlOFUsHG+k2gWEzokfda2VJKQaS+d3jvGx1bp4SBStqTBU/X3REpCrUehbztDYgZ63puI/3ntxARXXsplnBgm6WxRkAhsIjx5Hve4YtSIkSWEKm5vxXRAFKHGRpS3IbjzLy+SxnnJLZfKdxfFSjWLIweHcASn4MIlVOAGalAHCgKe4RXe0CN6Qe/oY9a6hLKZA/gD9PkDJfuPaA==</latexit>

Z →
B↑L

<latexit sha1_base64="Fle7B5WVABpkLcd5TiktxSXLirg=">AAAB8XicbVBNT8JAEJ3iF+IX6tHLRmKCB0lLDHokePHgARMLRGjIdtnChu222d2akIZ/4cWDxnj133jz37hADwq+ZJKX92YyM8+POVPatr+t3Nr6xuZWfruws7u3f1A8PGqpKJGEuiTikez4WFHOBHU105x2Yklx6HPa9sc3M7/9RKVikXjQk5h6IR4KFjCCtZEe3bJz3k8bF3fTfrFkV+w50CpxMlKCDM1+8as3iEgSUqEJx0p1HTvWXoqlZoTTaaGXKBpjMsZD2jVU4JAqL51fPEVnRhmgIJKmhEZz9fdEikOlJqFvOkOsR2rZm4n/ed1EB9deykScaCrIYlGQcKQjNHsfDZikRPOJIZhIZm5FZIQlJtqEVDAhOMsvr5JWteLUKrX7y1K9kcWRhxM4hTI4cAV1uIUmuEBAwDO8wpulrBfr3fpYtOasbOYY/sD6/AH1Y4/S</latexit>

U(1)B→L

• Signal cross section for 
<latexit sha1_base64="9x4yKc6iN6LU+GxpNdxh7txvqAA=">AAAB/HicbVDLSsNAFJ34rPUV7dLNYBFdlURKdSMUXeiygn1gG8JkOmmHzkzCzEQIof0VNy4UceuHuPNvnLZZaOuBC4dz7uXee4KYUaUd59taWV1b39gsbBW3d3b39u2Dw5aKEolJE0cskp0AKcKoIE1NNSOdWBLEA0bawehm6refiFQ0Eg86jYnH0UDQkGKkjeTbJe5nj6fjq6ozyXqSw1vSGvt22ak4M8Bl4uakDHI0fPur149wwonQmCGluq4Tay9DUlPMyLjYSxSJER6hAekaKhAnystmx4/hiVH6MIykKaHhTP09kSGuVMoD08mRHqpFbyr+53UTHV56GRVxoonA80VhwqCO4DQJ2KeSYM1SQxCW1NwK8RBJhLXJq2hCcBdfXiat84pbq9Tuq+X6dR5HARyBY3AGXHAB6uAONEATYJCCZ/AK3qyJ9WK9Wx/z1hUrnymBP7A+fwCy65Qt</latexit>

mZ→ = 40 GeV

Athanasakos, Grieninger, Liu, 
Mangan, FR, Szafron - in preparation
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Athanasakos, Grieninger, Liu, 
Mangan, FR, Szafron - in preparation

Signal

Preliminary

<latexit sha1_base64="RInp+9/AW2zTb02Dxg6Z7ig9iXw=">AAAB73icbVDLSgMxFL2pr1pfVZdugkVwVWekVDdCqRuXFe0D2qFk0kwbmsmMSUYoQ3/CjQtF3Po77vwb03YWWj0QcjjnXu69x48F18ZxvlBuZXVtfSO/Wdja3tndK+4ftHSUKMqaNBKR6vhEM8ElaxpuBOvEipHQF6ztj69nfvuRKc0jeW8mMfNCMpQ84JQYK3XuzupXTtmp9Isl+82B/xI3IyXI0OgXP3uDiCYhk4YKonXXdWLjpUQZTgWbFnqJZjGhYzJkXUslCZn20vm+U3xilQEOImWfNHiu/uxISaj1JPRtZUjMSC97M/E/r5uY4NJLuYwTwyRdDAoSgU2EZ8fjAVeMGjGxhFDF7a6Yjogi1NiICjYEd/nkv6R1Xnar5eptpVSrZ3Hk4QiO4RRcuIAa3EADmkBBwBO8wCt6QM/oDb0vSnMo6zmEX0Af3+jDjpg=</latexit>

S/B = 0.04

Weakly 
supervised
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Athanasakos, Grieninger, Liu, 
Mangan, FR, Szafron - in preparation

Signal

Additional cut on 
classifier output

Dashed: Fits excluding 
the signal region

Preliminary

<latexit sha1_base64="RInp+9/AW2zTb02Dxg6Z7ig9iXw=">AAAB73icbVDLSgMxFL2pr1pfVZdugkVwVWekVDdCqRuXFe0D2qFk0kwbmsmMSUYoQ3/CjQtF3Po77vwb03YWWj0QcjjnXu69x48F18ZxvlBuZXVtfSO/Wdja3tndK+4ftHSUKMqaNBKR6vhEM8ElaxpuBOvEipHQF6ztj69nfvuRKc0jeW8mMfNCMpQ84JQYK3XuzupXTtmp9Isl+82B/xI3IyXI0OgXP3uDiCYhk4YKonXXdWLjpUQZTgWbFnqJZjGhYzJkXUslCZn20vm+U3xilQEOImWfNHiu/uxISaj1JPRtZUjMSC97M/E/r5uY4NJLuYwTwyRdDAoSgU2EZ8fjAVeMGjGxhFDF7a6Yjogi1NiICjYEd/nkv6R1Xnar5eptpVSrZ3Hk4QiO4RRcuIAa3EADmkBBwBO8wCt6QM/oDb0vSnMo6zmEX0Af3+jDjpg=</latexit>

S/B = 0.04

Weakly 
supervised
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Preliminary

Athanasakos, Grieninger, Liu, 
Mangan, FR, Szafron - in preparation

Signal + background

Signal

Additional cut on 
reconstruction loss

Fully 
unsupervised
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Summary

• Various search strategies of new physics at the LHC

• Exploration of AI-based techniques at the EIC

• Potential impact on design

• Non-resonant searches using theory simulations, etc.


