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Searches for Long-Lived Particles

• Motivated by the problem of dark matter, several new 
experimental proposals to search for light dark sector particles.

• This talk is about a well motivated supersymmetric scenario, 
which can be searched for in these experiments

• Neutralinos: mixture of bino, wino and higgsinos
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<latexit sha1_base64="Bh53ZkvW/3i8zVakbbi2tRv3iiU=">AAAB+3icbVBNS8NAEJ34WetXrEcvwSJ4KCVpC3oRil48VrAf0Maw2W7apZtN2N2IJeSvePGgiFf/iDf/jds2B219MPB4b4aZeX7MqFS2/W2srW9sbm0Xdoq7e/sHh+ZRqSOjRGDSxhGLRM9HkjDKSVtRxUgvFgSFPiNdf3Iz87uPREga8Xs1jYkbohGnAcVIackzSwM8pg+2l9Irp1Kr1CuNzDPLdtWew1olTk7KkKPlmV+DYYSTkHCFGZKy79ixclMkFMWMZMVBIkmM8ASNSF9TjkIi3XR+e2adaWVoBZHQxZU1V39PpCiUchr6ujNEaiyXvZn4n9dPVHDpppTHiSIcLxYFCbNUZM2CsIZUEKzYVBOEBdW3WniMBMJKx1XUITjLL6+STq3q1Ku1u0a5eZ3HUYATOIVzcOACmnALLWgDhid4hld4MzLjxXg3Phata0Y+cwx/YHz+AISIksw=</latexit>

Supersymmetry:
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Very Light Neutralinos

SUSY GUTs: M1 =
5
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tan2 ✓WM2 ⇡ 1

2
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<latexit sha1_base64="accKNOqs194yAp99+iVToMicd8A="></latexit>

Chargino search at LEP-II:

µ, M2
>⇠ 100GeV

<latexit sha1_base64="jerKJOocx3gl6D6oysV8Wk3Blso=">AAACGHicbVBNS8NAEN34WetX1aOXxSJ4KDWpgp6k6EEvQgX7AU0om+20XbqbhN2NUEJ+hhf/ihcPinjtzX/jpu1BWx8MPN6bYWaeH3GmtG1/W0vLK6tr67mN/ObW9s5uYW+/ocJYUqjTkIey5RMFnAVQ10xzaEUSiPA5NP3hTeY3n0AqFgaPehSBJ0g/YD1GiTZSp3Dqirjklu47FbfkKk3oUAJPrtLEVUyk2LFtowuiB1Ikt9BIO4WiXbYnwIvEmZEimqHWKYzdbkhjAYGmnCjVduxIewmRmlEOad6NFURmLelD29CACFBeMnksxcdG6eJeKE0FGk/U3xMJEUqNhG86sxvVvJeJ/3ntWPcuvYQFUawhoNNFvZhjHeIsJdxlEqjmI0MIlczciumASEK1yTJvQnDmX14kjUrZOStXHs6L1etZHDl0iI7QCXLQBaqiO1RDdUTRM3pF7+jDerHerE/ra9q6ZM1mDtAfWOMfjZOffQ==</latexit>

M�+
1
> 94GeV

<latexit sha1_base64="aFbCmU6duN8SvpqTXz4P2Hs+bdM=">AAACBnicbVDLSsNAFJ3UV62vqEsRBosgKCWpBXUjRRe6ESrYBzQxTKaTdujkwcxEKCErN/6KGxeKuPUb3Pk3TtostPXAhcM593LvPW7EqJCG8a0V5uYXFpeKy6WV1bX1DX1zqyXCmGPSxCELecdFgjAakKakkpFOxAnyXUba7vAy89sPhAsaBndyFBHbR/2AehQjqSRH371xEgsP6P2hY6bnZzXryPKRHHA/uSKt1NHLRsUYA84SMydlkKPh6F9WL8SxTwKJGRKiaxqRtBPEJcWMpCUrFiRCeIj6pKtogHwi7GT8Rgr3ldKDXshVBRKO1d8TCfKFGPmu6sxuFNNeJv7ndWPpndoJDaJYkgBPFnkxgzKEWSawRznBko0UQZhTdSvEA8QRliq5kgrBnH55lrSqFfO4Ur2tlesXeRxFsAP2wAEwwQmog2vQAE2AwSN4Bq/gTXvSXrR37WPSWtDymW3wB9rnD/0ZmDA=</latexit>

M1
>⇠ 50GeV

<latexit sha1_base64="8FLvY7xB1VnuRwXmA/1fmpPs2ng=">AAACD3icbVA9SwNBEN3zM8avqKXNYlAsJNxFRSsJWmgjRDAfkDvC3maSLNm9O3b3hHDcP7Dxr9hYKGJra+e/cZNcoYkPBh7vzTAzz484U9q2v625+YXFpeXcSn51bX1js7C1XVdhLCnUaMhD2fSJAs4CqGmmOTQjCUT4HBr+4GrkNx5AKhYG93oYgSdIL2BdRok2UrtwcNt2XKUJHUjgyUWauIqJFJ/a7pEriO5LkVxDPW0XinbJHgPPEicjRZSh2i58uZ2QxgICTTlRquXYkfYSIjWjHNK8GyuIzFbSg5ahARGgvGT8T4r3jdLB3VCaCjQeq78nEiKUGgrfdI5uVNPeSPzPa8W6e+4lLIhiDQGdLOrGHOsQj8LBHSaBaj40hFDJzK2Y9okkVJsI8yYEZ/rlWVIvl5zjUvnupFi5zOLIoV20hw6Rg85QBd2gKqohih7RM3pFb9aT9WK9Wx+T1jkrm9lBf2B9/gDCJZx8</latexit>

M�0
1

>⇠ 46GeV
<latexit sha1_base64="JeQr05t4eMaeqssWnwSsMQ/UBSI=">AAACGHicbVDLSgNBEJz1GeMr6tHLYBA8SNyNQT1J0INehAjmAdm4zE46yZCZ3WVmVgjLfoYXf8WLB0W85ubfOHkcNLGgoajqprvLjzhT2ra/rYXFpeWV1cxadn1jc2s7t7NbU2EsKVRpyEPZ8IkCzgKoaqY5NCIJRPgc6n7/euTXn0AqFgYPehBBS5BuwDqMEm0kL3dy5yUu7bFH23NSV2lC+xJ4cpkmrmIixaUz99gVRPekSG6glnq5vF2wx8DzxJmSPJqi4uWGbjuksYBAU06Uajp2pFsJkZpRDmnWjRVEZivpQtPQgAhQrWT8WIoPjdLGnVCaCjQeq78nEiKUGgjfdI5uVLPeSPzPa8a6c9FKWBDFGgI6WdSJOdYhHqWE20wC1XxgCKGSmVsx7RFJqDZZZk0IzuzL86RWLDinheJ9KV++msaRQfvoAB0hB52jMrpFFVRFFD2jV/SOPqwX6836tL4mrQvWdGYP/YE1/AHoH6BQ</latexit>

PDG Neutralino Bound:
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• Drop SUSY GUT assumption, set determinant of neutralino 
mass matrix to zero:

• Always has a solution (for real parameters)

Massless Neutralinos

• Light neutralino dominantly bino, avoid inv. Z-decay constraint

• In fact massless neutralino consistent with all data.
HD, Heinemeier, Kittel, Langenfeld, Weber, Weiglein, EPJC62(2009)547
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Cosmological Bounds

Lee-WeinbergCowsik-McClelland

excluded for 
stable �0

1
<latexit sha1_base64="x8MUhchOz7z0Box4Fcl6kVZQ0lM=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9Fj04rGC/cA2ls120i7dbMLuRiih/8KLB0W8+m+8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6mfqtJ1Sax/LejBP0IzqQPOSMGis9ZF025I9uz5v0SmW34s5AlomXkzLkqPdKX91+zNIIpWGCat3x3MT4GVWGM4GTYjfVmFA2ogPsWCpphNrPZhdPyKlV+iSMlS1pyEz9PZHRSOtxFNjOiJqhXvSm4n9eJzXhlZ9xmaQGJZsvClNBTEym75M+V8iMGFtCmeL2VsKGVFFmbEhFG4K3+PIyaVYr3nmlendRrl3ncRTgGE7gDDy4hBrcQh0awEDCM7zCm6OdF+fd+Zi3rjj5zBH8gfP5AxdQkIg=</latexit>

• In this range       must decay, R-Parity Violation �0
1

<latexit sha1_base64="x8MUhchOz7z0Box4Fcl6kVZQ0lM=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9Fj04rGC/cA2ls120i7dbMLuRiih/8KLB0W8+m+8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6mfqtJ1Sax/LejBP0IzqQPOSMGis9ZF025I9uz5v0SmW34s5AlomXkzLkqPdKX91+zNIIpWGCat3x3MT4GVWGM4GTYjfVmFA2ogPsWCpphNrPZhdPyKlV+iSMlS1pyEz9PZHRSOtxFNjOiJqhXvSm4n9eJzXhlZ9xmaQGJZsvClNBTEym75M+V8iMGFtCmeL2VsKGVFFmbEhFG4K3+PIyaVYr3nmlendRrl3ncRTgGE7gDDy4hBrcQh0awEDCM7zCm6OdF+fd+Zi3rjj5zBH8gfP5AxdQkIg=</latexit>

:
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susy intro

Supernova Cooling Constraints
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Search for Light Longlived Neutralino

• Mass range MeV - few GeV

• Production: similar to neutrino experiments

• Produce a meson via strong interaction in hadronic collision

p+ p ! D± +X
<latexit sha1_base64="l/Dmoc+8E+Gn+B8fMO2LW0Oix+I=">AAAB+XicbVDLSgMxFM3UV62vUZdugkUQCmWmCros6sJlBfuAzlgyaaYNTTIhyRTK0D9x40IRt/6JO//GtJ2Fth64cDjnXu69J5KMauN5305hbX1jc6u4XdrZ3ds/cA+PWjpJFSZNnLBEdSKkCaOCNA01jHSkIohHjLSj0e3Mb4+J0jQRj2YiScjRQNCYYmSs1HNdWZGBSeDdUyA5rMBOzy17VW8OuEr8nJRBjkbP/Qr6CU45EQYzpHXX96QJM6QMxYxMS0GqiUR4hAaka6lAnOgwm18+hWdW6cM4UbaEgXP190SGuNYTHtlOjsxQL3sz8T+vm5r4OsyokKkhAi8WxSmD9tVZDLBPFcGGTSxBWFF7K8RDpBA2NqySDcFffnmVtGpV/6Jae7gs12/yOIrgBJyCc+CDK1AH96ABmgCDMXgGr+DNyZwX5935WLQWnHzmGPyB8/kDnU+SVw==</latexit>

D± ! K± + �0
1

<latexit sha1_base64="/9Dn08SkOPaj+yX7xgghpb2Odhw=">AAACAnicbVDLSgMxFM34rPU16krcBIsgCGWmCros6kJwU8E+oDMdMmmmDU0yQ5IRylDc+CtuXCji1q9w59+YTrvQ1gOBwzn3cnNOmDCqtON8WwuLS8srq4W14vrG5ta2vbPbUHEqManjmMWyFSJFGBWkrqlmpJVIgnjISDMcXI395gORisbiXg8T4nPUEzSiGGkjBfb+dcdLOPR0DG9zduLhPu04gRvYJafs5IDzxJ2SEpiiFthfXjfGKSdCY4aUartOov0MSU0xI6OilyqSIDxAPdI2VCBOlJ/lEUbwyChdGMXSPKFhrv7eyBBXashDM8mR7qtZbyz+57VTHV34GRVJqonAk0NRyqAJPO4DdqkkWLOhIQhLav4KcR9JhLVprWhKcGcjz5NGpeyelit3Z6Xq5bSOAjgAh+AYuOAcVMENqIE6wOARPINX8GY9WS/Wu/UxGV2wpjt74A+szx/4PZXe</latexit>

• Consider rare decays of meson to light neutralino
*

*
• Search for decays of long-lived neutralino
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Search for Light Long-Lived Neutralino

• Have analyzed these scenarios in various experimental set-ups

• Proposed fixed-target exp.: SHiP

• Proposed new detectors at the LHC: CODEX-b

FASER

MATHUSLA

AL3X

• Compare with potential at: ATLAS
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Search for Light Long-Lived Neutralino
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Proposed SHiP Experiment Parameters

p
s = 27GeV;

<latexit sha1_base64="yMq87Lu7xCUCdWKrvCy0ElSmARU=">AAACA3icbVDLSsNAFJ3UV62vqDvdBIvgQkpShQoiFF3osoJ9QBPKZDpph85M4sxEKCHgxl9x40IRt/6EO//GSZuFth64cDjnXu69x48okcq2v43CwuLS8kpxtbS2vrG5ZW7vtGQYC4SbKKSh6PhQYko4biqiKO5EAkPmU9z2R1eZ337AQpKQ36lxhD0GB5wEBEGlpZ6558p7oRKZXlRr7rHLoBoKllzjVnreM8t2xZ7AmidOTsogR6Nnfrn9EMUMc4UolLLr2JHyEigUQRSnJTeWOIJoBAe4qymHDEsvmfyQWoda6VtBKHRxZU3U3xMJZFKOma87syPlrJeJ/3ndWAVnXkJ4FCvM0XRREFNLhVYWiNUnAiNFx5pAJIi+1UJDKCBSOraSDsGZfXmetKoV56RSvT0t1y/zOIpgHxyAI+CAGqiDG9AATYDAI3gGr+DNeDJejHfjY9paMPKZXfAHxucPssaXjA==</latexit>

distance to detector: 68.8m;   detector length: 60m

integrated luminosity: protons on target1020
<latexit sha1_base64="Liv3FeDHcbhycJtqiCmCoSq8mlg=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoMeCF48V7Ae0sWy2k3bpZhN2N0IJBf+CFw+KePX3ePPfuGl70NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvsn99iMqzWN5byYJ+hEdSh5yRo2V2p77kNXcab9ccavuDGSVeAtSgQUa/fJXbxCzNEJpmKBadz03MX5GleFM4LTUSzUmlI3pELuWShqh9rPZuVNyZpUBCWNlSxoyU39PZDTSehIFtjOiZqSXvVz8z+umJrz2My6T1KBk80VhKoiJSf47GXCFzIiJJZQpbm8lbEQVZcYmVLIheMsvr5JWrepdVGt3l5V6/WkeRxFO4BTOwYMrqMMtNKAJDMbwDK/w5iTOi/PufMxbC84iwmP4A+fzB2g2j1s=</latexit>

RA = 2.5m; RB = 5m
<latexit sha1_base64="deUJjNnNZAgv7pNphSRWGXYd8wo=">AAACFHicbVDLSsNAFJ34rPUVdelmsAiCUpKqKEih6sZlLfYBTQiT6bQdOpPEmYlQQsFfcOOvuHGhiFsX7vwbJ20XtvXAhcM593LvPX7EqFSW9WPMzS8sLi1nVrKra+sbm+bWdk2GscCkikMWioaPJGE0IFVFFSONSBDEfUbqfu869esPREgaBneqHxGXo05A2xQjpSXPPKx4l8VC/tQ5cjhSXcETPrhw7mPUghXvqjihe2bOyltDwFlij0kOjFH2zG+nFeKYk0BhhqRs2lak3AQJRTEjg6wTSxIh3EMd0tQ0QJxINxk+NYD7WmnBdih0BQoO1b8TCeJS9rmvO9ML5bSXiv95zVi1z92EBlGsSIBHi9oxgyqEaUKwRQXBivU1QVhQfSvEXSQQVjrHrA7Bnn55ltQKefs4X7g9yZVKj6M4MmAX7IEDYIMzUAI3oAyqAIMn8ALewLvxbLwaH8bnqHXOGEe4AyZgfP0CGNaeCg==</latexit>
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Neutralino Production via Rare Meson Decay

• At SHiP energies large charm and bottom production rates

Ncc̄ = 9⇥ 1016
<latexit sha1_base64="3ASzQxwixPCqGmzo5QpRxkhoLwI=">AAACBHicbVDJSgNBEO1xjXEb9ZhLYxA8hZkoLgch4MWTRDALZMahp9OTNOlZ6K4RwjCgF3/FiwdFvPoR3vwbO8tBEx8UPN6roqqenwiuwLK+jYXFpeWV1cJacX1jc2vb3NltqjiVlDVoLGLZ9oligkesARwEayeSkdAXrOUPLkd+655JxePoFoYJc0PSi3jAKQEteWbp2suo4xOJaX5x7gAPmcK2dZfZJ7lnlq2KNQaeJ/aUlNEUdc/8croxTUMWARVEqY5tJeBmRAKnguVFJ1UsIXRAeqyjaUT0MjcbP5HjA610cRBLXRHgsfp7IiOhUsPQ150hgb6a9Ubif14nheDMzXiUpMAiOlkUpAJDjEeJ4C6XjIIYakKo5PpWTPtEEgo6t6IOwZ59eZ40qxX7qFK9OS7Xag+TOAqohPbRIbLRKaqhK1RHDUTRI3pGr+jNeDJejHfjY9K6YEwj3EN/YHz+ACqql4k=</latexit>

Nbb̄ = 2⇥ 1013
<latexit sha1_base64="E7XgNmF96AycfNXIzkBqxxHoWbQ=">AAACBHicbVDLSsNAFJ3UV62vqMtuBovgqiStoBuh4MaVVLAPaGKYmU7aoZNJmJkIJQR046+4caGIWz/CnX/j9LHQ1gMXDufcy7334IQzpR3n2yqsrK6tbxQ3S1vbO7t79v5BW8WpJLRFYh7LLkaKciZoSzPNaTeRFEWY0w4eXU78zj2VisXiVo8T6kdoIFjICNJGCuzydZBhDyMJcX5R8zSLqIKuc5e59TywK07VmQIuE3dOKmCOZmB/ef2YpBEVmnCkVM91Eu1nSGpGOM1LXqpogsgIDWjPUIHMMj+bPpHDY6P0YRhLU0LDqfp7IkORUuMIm84I6aFa9Cbif14v1eG5nzGRpJoKMlsUphzqGE4SgX0mKdF8bAgikplbIRkiiYg2uZVMCO7iy8ukXau69Wrt5rTSaDzM4iiCMjgCJ8AFZ6ABrkATtAABj+AZvII368l6sd6tj1lrwZpHeAj+wPr8ARftl30=</latexit>

HardQCD:hardccbar

Pythia
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Neutralino Decay
• Light neutralino will decay via LQD to meson + lepton

• Depending on          and  dominant                neutralino will 
decay to various mesons

LiQjD̄k
<latexit sha1_base64="g6h8xhJ0a7Q1EyD+Hyyt9W27yyM=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lqQY9FPXjw0IL9gDaGzXbTrt1swu5GKaH/w4sHRbz6X7z5b9y2OWjrg4HHezPMzPNjzpS27W8rt7K6tr6R3yxsbe/s7hX3D1oqSiShTRLxSHZ8rChngjY105x2Yklx6HPa9kdXU7/9SKVikbjT45i6IR4IFjCCtZHubz3W8B56Ppbo2ht5xZJdtmdAy8TJSAky1L3iV68fkSSkQhOOleo6dqzdFEvNCKeTQi9RNMZkhAe0a6jAIVVuOrt6gk6M0kdBJE0JjWbq74kUh0qNQ990hlgP1aI3Ff/zuokOLtyUiTjRVJD5oiDhSEdoGgHqM0mJ5mNDMJHM3IrIEEtMtAmqYEJwFl9eJq1K2TkrVxrVUu0yiyMPR3AMp+DAOdTgBurQBAISnuEV3qwn68V6tz7mrTkrmzmEP7A+fwCp+pH3</latexit>

M�0
1

<latexit sha1_base64="Fjrw+92FcBopKmpEbM8NvypLbLw=">AAAB83icbVBNS8NAEJ34WetX1aOXxSJ4KkkV9Fj04kWoYD+giWGz3bRLN7thdyOU0L/hxYMiXv0z3vw3btsctPXBwOO9GWbmRSln2rjut7Oyura+sVnaKm/v7O7tVw4O21pmitAWkVyqboQ15UzQlmGG026qKE4iTjvR6Gbqd56o0kyKBzNOaZDggWAxI9hYyb8Lc58M2aMbepOwUnVr7gxomXgFqUKBZlj58vuSZAkVhnCsdc9zUxPkWBlGOJ2U/UzTFJMRHtCepQInVAf57OYJOrVKH8VS2RIGzdTfEzlOtB4nke1MsBnqRW8q/uf1MhNfBTkTaWaoIPNFccaRkWgaAOozRYnhY0swUczeisgQK0yMjalsQ/AWX14m7XrNO6/V7y+qjesijhIcwwmcgQeX0IBbaEILCKTwDK/w5mTOi/PufMxbV5xi5gj+wPn8AW0CkUg=</latexit>

• Only one coupling which allows prod. and decay: �0
112

<latexit sha1_base64="uIAatMh4/SEL7wIST8gu7GTQKLU=">AAAB9XicbVDLSgMxFL1TX7W+qi7dBIvoqsxUQZcFNy4r2Ae0Y8lk0jY0kxmSO0oZCn6GGxeKuPVf3Pk3po+Fth64cDjnXHJzgkQKg6777eRWVtfWN/Kbha3tnd294v5Bw8SpZrzOYhnrVkANl0LxOgqUvJVoTqNA8mYwvJ74zQeujYjVHY4S7ke0r0RPMIpWuu9IGw3paTfzvMq4Wyy5ZXcKsky8OSnBHLVu8asTxiyNuEImqTFtz03Qz6hGwSQfFzqp4QllQ9rnbUsVjbjxs+nVY3JilZD0Ym1HIZmqvzcyGhkzigKbjCgOzKI3Ef/z2in2rvxMqCRFrtjsoV4qCcZkUgEJheYM5cgSyrSwtxI2oJoytEUVbAne4peXSaNS9s7LlduLUrX6NKsjD0dwDGfgwSVU4QZqUAcGGp7hFd6cR+fFeXc+ZtGcM6/wEP7A+fwBorqSVw==</latexit>

�m ⇡ 4MeV
<latexit sha1_base64="B7hiHWppKEZuVLdxmj4COHsZT3E=">AAACCHicbVA9SwNBEN3zM8avU0sLF4NgIeEuBrQMaGEjRDAfkDvC3maSLNm9O3b3xHAEbGz8KzYWitj6E+z8N+4lKTTxwcDjvRlm5gUxZ0o7zre1sLi0vLKaW8uvb2xubds7u3UVJZJCjUY8ks2AKOAshJpmmkMzlkBEwKERDC4yv3EHUrEovNXDGHxBeiHrMkq0kdr2gXcJXBMsPBLHMrrHZe/EE0T3pUivoT5q2wWn6IyB54k7JQU0RbVtf3mdiCYCQk05UarlOrH2UyI1oxxGeS9REBM6ID1oGRoSAcpPx4+M8JFROrgbSVOhxmP190RKhFJDEZjO7EY162Xif14r0d1zP2VhnGgI6WRRN+FYRzhLBXeYBKr50BBCJTO3YtonklBtssubENzZl+dJvVR0T4ulm3KhUnmYxJFD++gQHSMXnaEKukJVVEMUPaJn9IrerCfrxXq3PiatC9Y0wj30B9bnD05kme0=</latexit>

}
<latexit sha1_base64="XhvMnopX/s7vHIsQUk9hJA34+zU=">AAAB6XicbVDLSgNBEOyNrxhfUY9eBoPgKexGQY8BLx7jIw9IljA7mU2GzM4uM71CWPIHXjwo4tU/8ubfOEn2oIkFDUVVN91dQSKFQdf9dgpr6xubW8Xt0s7u3v5B+fCoZeJUM95ksYx1J6CGS6F4EwVK3kk0p1EgeTsY38z89hPXRsTqEScJ9yM6VCIUjKKV7nvTfrniVt05yCrxclKBHI1++as3iFkacYVMUmO6npugn1GNgkk+LfVSwxPKxnTIu5YqGnHjZ/NLp+TMKgMSxtqWQjJXf09kNDJmEgW2M6I4MsveTPzP66YYXvuZUEmKXLHFojCVBGMye5sMhOYM5cQSyrSwtxI2opoytOGUbAje8surpFWrehfV2t1lpf6Qx1GEEziFc/DgCupwCw1oAoMQnuEV3pyx8+K8Ox+L1oKTzxzDHzifP6T3jXw=</latexit>

s̄
<latexit sha1_base64="neG/cbe//0tCn+QERxq0wXUppyE=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKexGQY8BLx4jmAckS+idzCZjZmeWmVkhhICf4MWDIl79H2/+jZPHQRMLGoqqbrq7olRwY33/28utrW9sbuW3Czu7e/sHxcOjhlGZpqxOlVC6FaFhgktWt9wK1ko1wyQSrBkNb6Z+85Fpw5W8t6OUhQn2JY85ReukRidCTUy3WPLL/gxklQQLUoIFat3iV6enaJYwaalAY9qBn9pwjNpyKtik0MkMS5EOsc/ajkpMmAnHs2sn5MwpPRIr7UpaMlN/T4wxMWaURK4zQTswy95U/M9rZza+Dsdcppllks4XxZkgVpHp66THNaNWjBxBqrm7ldABaqTWBVRwIQTLL6+SRqUcXJQrd5elavVpHkceTuAUziGAK6jCLdSgDhQe4Ble4c1T3ov37n3MW3PeIsJj+APv8wdT3I9c</latexit>

K±
<latexit sha1_base64="VCR5hgQUZAg9RfOfxXSOCzC0API=">AAAB7HicbVBNSwMxEJ34WetX1aOXYBE8ld0q6LHgRfBSwW0L7VqyabYNTbJLkhXKUvAfePGgiFd/kDf/jenHQVsfDDzem2FmXpQKbqznfaOV1bX1jc3CVnF7Z3dvv3Rw2DBJpikLaCIS3YqIYYIrFlhuBWulmhEZCdaMhtcTv/nItOGJurejlIWS9BWPOSXWScHtQyeV3VLZq3hT4GXiz0kZ5qh3S1+dXkIzyZSlghjT9r3UhjnRllPBxsVOZlhK6JD0WdtRRSQzYT49doxPndLDcaJdKYun6u+JnEhjRjJynZLYgVn0JuJ/Xjuz8VWYc5Vmlik6WxRnAtsETz7HPa4ZtWLkCKGau1sxHRBNqHX5FF0I/uLLy6RRrfjnlerdRblWe5rFUYBjOIEz8OESanADdQiAAodneIU3pNALekcfs9YVNI/wCP4Aff4AyMyPEA==</latexit>

L2Q1D̄2
<latexit sha1_base64="9EHZ4R1t9NvnQCilRZDPsV13HNg=">AAAB9XicbZBLSwMxFIXv1Fetr6pLN8EiuCozo6DLgi5cuGjBPqAdh0yaaUMzmSHJKGUo+DPcuFDErf/Fnf/GdNqFth4IfJxzQ25OkHCmtG1/W4WV1bX1jeJmaWt7Z3evvH/QUnEqCW2SmMeyE2BFORO0qZnmtJNIiqOA03Ywuprm7QcqFYvFnR4n1IvwQLCQEayNdX/ruw3f6QVYomvf9csVu2rnQsvgzKECc9X98levH5M0okITjpXqOnaivQxLzQink1IvVTTBZIQHtGtQ4IgqL8u3nqAT4/RRGEtzhEa5+/tGhiOlxlFgJiOsh2oxm5r/Zd1Uh5dexkSSairI7KEw5UjHaFoB6jNJieZjA5hIZnZFZIglJtoUVTIlOItfXoaWW3XOqm7jvFKrPc3qKMIRHMMpOHABNbiBOjSBgIRneIU369F6sd6tj9lowZpXeAh/ZH3+AMsIkcw=</latexit>

µ⌥
<latexit sha1_base64="o1JoMNcsVrRWMIEjYGtYYMyj5J0=">AAAB7nicbVBNSwMxEJ2tX7V+VT16CRbBU9mtgh6LXjxWsB/QXUs2zbahSTYkWaGU/ggvHhTx6u/x5r8xbfegrQ8GHu/NMDMvVpwZ6/vfXmFtfWNzq7hd2tnd2z8oHx61TJppQpsk5anuxNhQziRtWmY57ShNsYg5bcej25nffqLasFQ+2LGikcADyRJGsHVSOxTZYyhUr1zxq/4caJUEOalAjkav/BX2U5IJKi3h2Jhu4CsbTbC2jHA6LYWZoQqTER7QrqMSC2qiyfzcKTpzSh8lqXYlLZqrvycmWBgzFrHrFNgOzbI3E//zuplNrqMJkyqzVJLFoiTjyKZo9jvqM02J5WNHMNHM3YrIEGtMrEuo5EIIll9eJa1aNbio1u4vK/WbPI4inMApnEMAV1CHO2hAEwiM4Ble4c1T3ov37n0sWgtePnMMf+B9/gBimI+Z</latexit>



Herbi Dreiner, Corfu, 9/2019

Possible Scenarios

• Kinematically must also take lepton mass into account
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Geometry of the Decay
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Results: Benchmark I



Herbi Dreiner, Corfu, 9/2019

Results: Benchmark V



Herbi Dreiner, Corfu, 9/2019

CODEX-b

FASER

MATHUSLAH

L=25m

LHCb

Ld = 14m
<latexit sha1_base64="GkeodZfp8mRUNYugr+MWkHYBguY=">AAAB+3icbVDLSgMxFM34rPU11qWbYBFcSJmpBd0IBTcuXFSwD+gMQyaTaUOTzJBkxDIU/BI3LhRx64+482/MtF1o64ELh3PuJScnTBlV2nG+rZXVtfWNzdJWeXtnd2/fPqh0VJJJTNo4YYnshUgRRgVpa6oZ6aWSIB4y0g1H14XffSBS0UTc63FKfI4GgsYUI22kwK7cBtGV2/DOPI70UPKcTwK76tScKeAyceekCuZoBfaXFyU440RozJBSfddJtZ8jqSlmZFL2MkVShEdoQPqGCsSJ8vNp9gk8MUoE40SaERpO1d8XOeJKjXloNouEatErxP+8fqbjSz+nIs00EXj2UJwxqBNYFAEjKgnWbGwIwpKarBAPkURYm7rKpgR38cvLpFOvuee1+l2j2mw+zeoogSNwDE6BCy5AE9yAFmgDDB7BM3gFb9bEerHerY/Z6oo1r/AQ/IH1+QNT5pRk</latexit>

L=470m
Ld = 10m

<latexit sha1_base64="4K7jjP+DDHjUyoh7rNLkI16nDO8=">AAAB+3icbVDLSgMxFM3UV62vsS7dBIvgQspMFXQjFNy4cFHBPqAzDJlM2oYmmSHJiGUY8EvcuFDErT/izr8x03ahrQcuHM65l5ycMGFUacf5tkorq2vrG+XNytb2zu6evV/tqDiVmLRxzGLZC5EijArS1lQz0kskQTxkpBuOrwu/+0CkorG415OE+BwNBR1QjLSRArt6G0RXruOdehzpkeQZzwO75tSdKeAyceekBuZoBfaXF8U45URozJBSfddJtJ8hqSlmJK94qSIJwmM0JH1DBeJE+dk0ew6PjRLBQSzNCA2n6u+LDHGlJjw0m0VCtegV4n9eP9WDSz+jIkk1EXj20CBlUMewKAJGVBKs2cQQhCU1WSEeIYmwNnVVTAnu4peXSadRd8/qjbvzWrP5NKujDA7BETgBLrgATXADWqANMHgEz+AVvFm59WK9Wx+z1ZI1r/AA/IH1+QNNppRg</latexit>

R=1m

Ld = 200m
<latexit sha1_base64="glx70e2MVIibnrSV4Ei7+UARx4w=">AAAB/HicbVDLSgMxFM3UV62v0S7dBIvgQspMFXQjFNy4cFHBPqAzDJlMpg1NMkOSEcpQ8U/cuFDErR/izr8x03ahrQcuHM65l5ycMGVUacf5tkorq2vrG+XNytb2zu6evX/QUUkmMWnjhCWyFyJFGBWkralmpJdKgnjISDccXRd+94FIRRNxr8cp8TkaCBpTjLSRArt6G0RXDcfxTj2O9FDynE8Cu+bUnSngMnHnpAbmaAX2lxclOONEaMyQUn3XSbWfI6kpZmRS8TJFUoRHaED6hgrEifLzafgJPDZKBONEmhEaTtXfFzniSo15aDaLhGrRK8T/vH6m40s/pyLNNBF49lCcMagTWDQBIyoJ1mxsCMKSmqwQD5FEWJu+KqYEd/HLy6TTqLtn9cbdea3ZfJrVUQaH4AicABdcgCa4AS3QBhiMwTN4BW/Wo/VivVsfs9WSNa+wCv7A+vwBwQqUmw==</latexit>

Lv = Lh = 100m
<latexit sha1_base64="Mkxhn/ckwimZGrLx5UZChvZ6wuU=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXEhJqqCbQsGNiy4q2Ac0IUymk3bozCTMTAolFMRfceNCEbd+hjv/xknbhbYeuHA4517uvSdMGFXacb6tldW19Y3NwlZxe2d3b98+OGypOJWYNHHMYtkJkSKMCtLUVDPSSSRBPGSkHQ5vc789IlLRWDzocUJ8jvqCRhQjbaTAPq4Ho2o9GFRdx/EuPI70QPKMTwK75JSdKeAyceekBOZoBPaX14txyonQmCGluq6TaD9DUlPMyKTopYokCA9Rn3QNFYgT5WfTBybwzCg9GMXSlNBwqv6eyBBXasxD05lfqBa9XPzP66Y6uvEzKpJUE4Fni6KUQR3DPA3Yo5JgzcaGICypuRXiAZIIa5NZ0YTgLr68TFqVsntZrtxflWq1x1kcBXACTsE5cME1qIE70ABNgMEEPINX8GY9WS/Wu/Uxa12x5hEegT+wPn8AiSeWJA==</latexit>

ATLAS

ATLAS
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CODEX-b

FASER

MATHUSLAH

7/3/2019 FASER approved

L=25m

LHCb

Ld = 14m
<latexit sha1_base64="GkeodZfp8mRUNYugr+MWkHYBguY=">AAAB+3icbVDLSgMxFM34rPU11qWbYBFcSJmpBd0IBTcuXFSwD+gMQyaTaUOTzJBkxDIU/BI3LhRx64+482/MtF1o64ELh3PuJScnTBlV2nG+rZXVtfWNzdJWeXtnd2/fPqh0VJJJTNo4YYnshUgRRgVpa6oZ6aWSIB4y0g1H14XffSBS0UTc63FKfI4GgsYUI22kwK7cBtGV2/DOPI70UPKcTwK76tScKeAyceekCuZoBfaXFyU440RozJBSfddJtZ8jqSlmZFL2MkVShEdoQPqGCsSJ8vNp9gk8MUoE40SaERpO1d8XOeJKjXloNouEatErxP+8fqbjSz+nIs00EXj2UJwxqBNYFAEjKgnWbGwIwpKarBAPkURYm7rKpgR38cvLpFOvuee1+l2j2mw+zeoogSNwDE6BCy5AE9yAFmgDDB7BM3gFb9bEerHerY/Z6oo1r/AQ/IH1+QNT5pRk</latexit>

L=470m
Ld = 10m

<latexit sha1_base64="4K7jjP+DDHjUyoh7rNLkI16nDO8=">AAAB+3icbVDLSgMxFM3UV62vsS7dBIvgQspMFXQjFNy4cFHBPqAzDJlM2oYmmSHJiGUY8EvcuFDErT/izr8x03ahrQcuHM65l5ycMGFUacf5tkorq2vrG+XNytb2zu6evV/tqDiVmLRxzGLZC5EijArS1lQz0kskQTxkpBuOrwu/+0CkorG415OE+BwNBR1QjLSRArt6G0RXruOdehzpkeQZzwO75tSdKeAyceekBuZoBfaXF8U45URozJBSfddJtJ8hqSlmJK94qSIJwmM0JH1DBeJE+dk0ew6PjRLBQSzNCA2n6u+LDHGlJjw0m0VCtegV4n9eP9WDSz+jIkk1EXj20CBlUMewKAJGVBKs2cQQhCU1WSEeIYmwNnVVTAnu4peXSadRd8/qjbvzWrP5NKujDA7BETgBLrgATXADWqANMHgEz+AVvFm59WK9Wx+z1ZI1r/AA/IH1+QNNppRg</latexit>

R=1m

Ld = 200m
<latexit sha1_base64="glx70e2MVIibnrSV4Ei7+UARx4w=">AAAB/HicbVDLSgMxFM3UV62v0S7dBIvgQspMFXQjFNy4cFHBPqAzDJlMpg1NMkOSEcpQ8U/cuFDErR/izr8x03ahrQcuHM65l5ycMGVUacf5tkorq2vrG+XNytb2zu6evX/QUUkmMWnjhCWyFyJFGBWkralmpJdKgnjISDccXRd+94FIRRNxr8cp8TkaCBpTjLSRArt6G0RXDcfxTj2O9FDynE8Cu+bUnSngMnHnpAbmaAX2lxclOONEaMyQUn3XSbWfI6kpZmRS8TJFUoRHaED6hgrEifLzafgJPDZKBONEmhEaTtXfFzniSo15aDaLhGrRK8T/vH6m40s/pyLNNBF49lCcMagTWDQBIyoJ1mxsCMKSmqwQD5FEWJu+KqYEd/HLy6TTqLtn9cbdea3ZfJrVUQaH4AicABdcgCa4AS3QBhiMwTN4BW/Wo/VivVsfs9WSNa+wCv7A+vwBwQqUmw==</latexit>

Lv = Lh = 100m
<latexit sha1_base64="Mkxhn/ckwimZGrLx5UZChvZ6wuU=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXEhJqqCbQsGNiy4q2Ac0IUymk3bozCTMTAolFMRfceNCEbd+hjv/xknbhbYeuHA4517uvSdMGFXacb6tldW19Y3NwlZxe2d3b98+OGypOJWYNHHMYtkJkSKMCtLUVDPSSSRBPGSkHQ5vc789IlLRWDzocUJ8jvqCRhQjbaTAPq4Ho2o9GFRdx/EuPI70QPKMTwK75JSdKeAyceekBOZoBPaX14txyonQmCGluq6TaD9DUlPMyKTopYokCA9Rn3QNFYgT5WfTBybwzCg9GMXSlNBwqv6eyBBXasxD05lfqBa9XPzP66Y6uvEzKpJUE4Fni6KUQR3DPA3Yo5JgzcaGICypuRXiAZIIa5NZ0YTgLr68TFqVsntZrtxflWq1x1kcBXACTsE5cME1qIE70ABNgMEEPINX8GY9WS/Wu/Uxa12x5hEegT+wPn8AiSeWJA==</latexit>

ATLAS

ATLAS
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FASER: Feng, Galon, Kling, Trojanowski. PRD 97 (2018) 035001

CODEX-b: Gligorov, Knapen, Nachman, Papucci, Robinson.

PRD 97 (2018) 015023

MATHUSLAH:  Chou, Curtin, Lubatti. PLB 767 (2017) 29
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susy intro

Be
nc

hm
ar

k 
I

CODEX-b

FASER

MATHUSLAH

L = 3ab�1
<latexit sha1_base64="BhJqQfyoO9EL4fKdeyHi7kaPaHA=">AAACCHicbVDLSsNAFJ3UV62vqEsXBovgQkvSCroRCm5cuKhgH9DEMplO2qEzkzAzEUoIuHHjr7hxoYhbP8Gdf+Mk7UJbD1w495w7zL3HjyiRyra/jcLC4tLySnG1tLa+sbllbu+0ZBgLhJsopKHo+FBiSjhuKqIo7kQCQ+ZT3PZHl5nfvsdCkpDfqnGEPQYHnAQEQaWlnrnvMqiGCNLkOr2oucd5K1gC/fQuOXHSnlm2K3YOa544U1IGUzR65pfbD1HMMFeIQim7jh0pL4FCEURxWnJjiSOIRnCAu5pyyLD0kvyQ1DrUSt8KQqGLKytXf79IIJNyzHw9me0pZ71M/M/rxio49xLCo1hhjiYfBTG1VGhlqVh9IjBSdKwJRILoXS00hAIipbMr6RCc2ZPnSatacWqV6s1puV5/mMRRBHvgABwBB5yBOrgCDdAECDyCZ/AK3own48V4Nz4mowVjGuEu+APj8wex9Jop</latexit>
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susy intro

Be
nc

hm
ar

k 
I

CODEX-b

FASER

MATHUSLAH

L = 3ab�1
<latexit sha1_base64="BhJqQfyoO9EL4fKdeyHi7kaPaHA=">AAACCHicbVDLSsNAFJ3UV62vqEsXBovgQkvSCroRCm5cuKhgH9DEMplO2qEzkzAzEUoIuHHjr7hxoYhbP8Gdf+Mk7UJbD1w495w7zL3HjyiRyra/jcLC4tLySnG1tLa+sbllbu+0ZBgLhJsopKHo+FBiSjhuKqIo7kQCQ+ZT3PZHl5nfvsdCkpDfqnGEPQYHnAQEQaWlnrnvMqiGCNLkOr2oucd5K1gC/fQuOXHSnlm2K3YOa544U1IGUzR65pfbD1HMMFeIQim7jh0pL4FCEURxWnJjiSOIRnCAu5pyyLD0kvyQ1DrUSt8KQqGLKytXf79IIJNyzHw9me0pZ71M/M/rxio49xLCo1hhjiYfBTG1VGhlqVh9IjBSdKwJRILoXS00hAIipbMr6RCc2ZPnSatacWqV6s1puV5/mMRRBHvgABwBB5yBOrgCDdAECDyCZ/AK3own48V4Nz4mowVjGuEu+APj8wex9Jop</latexit>
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Benchmark I

CODEXb

MATHUSLAHFASER

max. sensitivity when:
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AL3X

ALICE

Gligorov, Knapen, Nachman, Papucci, Robinson
arXiv:1810.03636

Ld = 12m
<latexit sha1_base64="ydK42PLZb7q2ALstpFmd6wPOZfE=">AAAB+3icbVDLSgMxFM3UV62vsS7dBIvgQspMFXQjFNy4cFHBPqAzDJlMpg1NMkOSEcsw4Je4caGIW3/EnX9j+lho64ELh3PuJScnTBlV2nG+rdLK6tr6RnmzsrW9s7tn71c7KskkJm2csET2QqQIo4K0NdWM9FJJEA8Z6Yaj64nffSBS0UTc63FKfI4GgsYUI22kwK7eBtGV2/BOPY70UPKcF4Fdc+rOFHCZuHNSA3O0AvvLixKccSI0Zkipvuuk2s+R1BQzUlS8TJEU4REakL6hAnGi/HyavYDHRolgnEgzQsOp+vsiR1ypMQ/N5iShWvQm4n9eP9PxpZ9TkWaaCDx7KM4Y1AmcFAEjKgnWbGwIwpKarBAPkURYm7oqpgR38cvLpNOou2f1xt15rdl8mtVRBofgCJwAF1yAJrgBLdAGGDyCZ/AK3qzCerHerY/ZasmaV3gA/sD6/AFQxpRi</latexit>

Lv = 0.85m
<latexit sha1_base64="Ra6+1mtxq/9py4GEZYIZKbY0AaA=">AAAB/XicbVDLSsNAFJ3UV62v+Ni5CRbBhYSkKnYjFNy4cFHBPqAJYTKdtENnJmFmUqih6Ke4caGIW//DnX/jpO1CWw9cOJxzL3PmhAklUjnOt1FYWl5ZXSuulzY2t7Z3zN29poxTgXADxTQW7RBKTAnHDUUUxe1EYMhCilvh4Dr3W0MsJIn5vRol2Gewx0lEEFRaCsyD22B45djVC+/UY1D1BcvYODDLju1MYC0Sd0bKYIZ6YH553RilDHOFKJSy4zqJ8jMoFEEUj0teKnEC0QD2cEdTDhmWfjZJP7aOtdK1oljo4cqaqL8vMsikHLFQb+YJ5byXi/95nVRFVT8jPEkV5mj6UJRSS8VWXoXVJQIjRUeaQCSIzmqhPhQQKV1YSZfgzn95kTQrtntmV+7Oy7Xa07SOIjgER+AEuOAS1MANqIMGQOABPINX8GY8Gi/Gu/ExXS0Yswr3wR8Ynz9dppTw</latexit>

H = 5m
<latexit sha1_base64="GSg9oM1tc+qBfCdnu3L+CvXXAcY=">AAAB+HicbVDLSsNAFL3xWeujUZduBovgQkpSFd0IBTddVrAPaEKZTCft0JkkzEyEGgr+hxsXirj1U9z5N07aLrT1wIXDOfcyZ06QcKa043xbK6tr6xubha3i9s7uXsneP2ipOJWENknMY9kJsKKcRbSpmea0k0iKRcBpOxjd5n77gUrF4uhejxPqCzyIWMgI1kbq2aX6zaV35gmsh1JkYtKzy07FmQItE3dOyjBHo2d/ef2YpIJGmnCsVNd1Eu1nWGpGOJ0UvVTRBJMRHtCuoREWVPnZNPgEnRilj8JYmok0mqq/LzIslBqLwGzmCdWil4v/ed1Uh9d+xqIk1TQis4fClCMdo7wF1GeSEs3HhmAimcmKyBBLTLTpqmhKcBe/vExa1Yp7XqneXZRrtadZHQU4gmM4BReuoAZ1aEATCKTwDK/wZj1aL9a79TFbXbHmFR7CH1ifP15zk08=</latexit>

Lh = 5.25m
<latexit sha1_base64="N2lBE2L5SV/RhMCE6tjjEQBWbGs=">AAAB/XicbVDLSgMxFM34rPU1PnZugkVwIWWmWnQjFNy4cFHBPqAzDJk004YmmSHJCHUo+iluXCji1v9w59+YabvQ1gMXDufcS05OmDCqtON8WwuLS8srq4W14vrG5ta2vbPbVHEqMWngmMWyHSJFGBWkoalmpJ1IgnjISCscXOV+655IRWNxp4cJ8TnqCRpRjLSRAnv/JuhfVsuVqnficaT7kmd8FNglp+yMAeeJOyUlMEU9sL+8boxTToTGDCnVcZ1E+xmSmmJGRkUvVSRBeIB6pGOoQJwoPxunH8Ejo3RhFEszQsOx+vsiQ1ypIQ/NZp5QzXq5+J/XSXV04WdUJKkmAk8eilIGdQzzKmCXSoI1GxqCsKQmK8R9JBHWprCiKcGd/fI8aVbK7mm5cntWqtWeJnUUwAE4BMfABeegBq5BHTQABg/gGbyCN+vRerHerY/J6oI1rXAP/IH1+QNF+ZTh</latexit>
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AL3X



Herbi Dreiner, Corfu, 9/2019

ATLAS

• Assumptions: L = 250 fb�1
<latexit sha1_base64="a7HQwiV5ihq2XgImLgVH8yOI+70=">AAACCnicbVDLSsNAFJ3UV62vqEs3o0VwoSWpim6EghsXLirYBzSxTKaTduhMEmYmQgkBd278FTcuFHHrF7jzb5ykXWjrgQuHc+7l3nu8iFGpLOvbKMzNLywuFZdLK6tr6xvm5lZThrHApIFDFoq2hyRhNCANRRUj7UgQxD1GWt7wMvNb90RIGga3ahQRl6N+QH2KkdJS19x1OFIDjFhynV5UTy3nMBcET3wvvUuO7LRrlq2KlQPOEntCymCCetf8cnohjjkJFGZIyo5tRcpNkFAUM5KWnFiSCOEh6pOOpgHiRLpJ/koK97XSg34odAUK5urviQRxKUfc053ZnXLay8T/vE6s/HM3oUEUKxLg8SI/ZlCFMMsF9qggWLGRJggLqm+FeIAEwkqnV9Ih2NMvz5JmtWIfV6o3J+Va7WEcRxHsgD1wAGxwBmrgCtRBA2DwCJ7BK3gznowX4934GLcWjEmE2+APjM8frNmapg==</latexit>

• Detectable region between:

RI = 0.0505m
<latexit sha1_base64="4ObXB/sm75ZExCvjgrucHsykckg=">AAAB/3icbVDLSgMxFM3UV62vUcGNm2ARXEiZqRbdCAU3uqtiH9AZhkyatqFJZkgyQhkL+ituXCji1t9w59+YabvQ1gMXDufcS05OGDOqtON8W7mFxaXllfxqYW19Y3PL3t5pqCiRmNRxxCLZCpEijApS11Qz0oolQTxkpBkOLjO/eU+kopG408OY+Bz1BO1SjLSRAnvvNri+cEpOxal4xx5Hui95ykeBXTTiGHCeuFNSBFPUAvvL60Q44URozJBSbdeJtZ8iqSlmZFTwEkVihAeoR9qGCsSJ8tNx/hE8NEoHdiNpRmg4Vn9fpIgrNeSh2cwSqlkvE//z2onunvspFXGiicCTh7oJgzqCWRmwQyXBmg0NQVhSkxXiPpIIa1NZwZTgzn55njTKJfekVL45LVarj5M68mAfHIAj4IIzUAVXoAbqAIMH8AxewZv1ZL1Y79bHZDVnTSvcBX9gff4A/7+VOg==</latexit>

RO = 11m
<latexit sha1_base64="NnoXwh5CWWohsHTyrJb3CF/3oE8=">AAAB+3icbVDLSgMxFM34rPU11qWbYBFcSJmpgm6Eght3VrEP6AxDJs20oUlmSDJiGQb8EjcuFHHrj7jzb8y0XWjrgQuHc+4lJydMGFXacb6tpeWV1bX10kZ5c2t7Z9feq7RVnEpMWjhmseyGSBFGBWlpqhnpJpIgHjLSCUdXhd95IFLRWNzrcUJ8jgaCRhQjbaTArtwFN5eu6514HOmh5BnPA7vq1JwJ4CJxZ6QKZmgG9pfXj3HKidCYIaV6rpNoP0NSU8xIXvZSRRKER2hAeoYKxInys0n2HB4ZpQ+jWJoRGk7U3xcZ4kqNeWg2i4Rq3ivE/7xeqqMLP6MiSTURePpQlDKoY1gUAftUEqzZ2BCEJTVZIR4iibA2dZVNCe78lxdJu15zT2v127Nqo/E0raMEDsAhOAYuOAcNcA2aoAUweATP4BW8Wbn1Yr1bH9PVJWtW4T74A+vzBzellFI=</latexit>

Ld = 21.5m
<latexit sha1_base64="imAJUB7zMmenrv5CdsWatEdNdeQ=">AAAB/XicbVDLSsNAFJ3UV62v+Ni5CRbBhYSkKroRCm5cuKhgH9CEMJlM2qEzkzAzEWoo+iluXCji1v9w5984abvQ1gMXDufcy5w5YUqJVI7zbZQWFpeWV8qrlbX1jc0tc3unJZNMINxECU1EJ4QSU8JxUxFFcScVGLKQ4nY4uCr89j0WkiT8Tg1T7DPY4yQmCCotBebeTRBd1lz7zDv2GFR9wXI2CsyqYztjWPPEnZIqmKIRmF9elKCMYa4QhVJ2XSdVfg6FIojiUcXLJE4hGsAe7mrKIcPSz8fpR9ahViIrToQerqyx+vsih0zKIQv1ZpFQznqF+J/XzVR84eeEp5nCHE0eijNqqcQqqrAiIjBSdKgJRILorBbqQwGR0oVVdAnu7JfnSatmuyd27fa0Wq8/Teoog31wAI6AC85BHVyDBmgCBB7AM3gFb8aj8WK8Gx+T1ZIxrXAX/IHx+QM5XpTZ</latexit>

and
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ATLAS SHiP

• SHiP more sensitive by a factor of 2 in coupling. Why?

Ncc̄(SHiP) = 100⇥Ncc̄(ATLAS)
<latexit sha1_base64="lc42cNeRlq4exTaaqKXV/p6EZAM="></latexit>

,       correspondingly more �0
1

<latexit sha1_base64="LzwrH/VF79FvUvHWLamwoJtORaM=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKexGQY8BLx4jmAcka5idzCZDZmc3M71CWAJ+gxcPinj1d7z5N04eB00saCiquunuChIpDLrut5NbW9/Y3MpvF3Z29/YPiodHDROnmvE6i2WsWwE1XArF6yhQ8laiOY0CyZvB8GbqNx+5NiJW9zhOuB/RvhKhYBSt1OqwgXhwu163WHLL7gxklXgLUoIFat3iV6cXszTiCpmkxrQ9N0E/oxoFk3xS6KSGJ5QNaZ+3LVU04sbPZvdOyJlVeiSMtS2FZKb+nshoZMw4CmxnRHFglr2p+J/XTjG89jOhkhS5YvNFYSoJxmT6POkJzRnKsSWUaWFvJWxANWVoIyrYELzll1dJo1L2LsqVu8tStfo0jyMPJ3AK5+DBFVThFmpQBwYSnuEV3pyR8+K8Ox/z1pyziPAY/sD5/AFz0Y/6</latexit>

ATLAS has higher angular acceptance

Benchmark I
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Neutralino Boost

h�iSHiP = 30
<latexit sha1_base64="M+cRcCs0PU5IeAt8jF2KRzjFzXE=">AAACEXicbVDLSgMxFM3UV62vqks3wSJ0VWZaQTdCwU2XFe0DOqXcSdM2NMkMSUYoQ8EvcOOvuHGhiFt37vwb02kX2nrgwrnn3JB7TxBxpo3rfjuZtfWNza3sdm5nd2//IH941NRhrAhtkJCHqh2AppxJ2jDMcNqOFAURcNoKxtczv3VPlWahvDOTiHYFDCUbMALGSr180ecgh5xifwhCgK/Srpf4AsxIieS2xurT6VXF7eULbslNgVeJtyAFtEC9l//y+yGJBZWGcNC647mR6SagDCOcTnN+rGkEZAxD2rFUgqC6m6QXTfGZVfp4ECpb0uBU/f0iAaH1RAR2craoXvZm4n9eJzaDy27CZBQbKsn8o0HMsQnxLB7cZ4oSwyeWAFHM7orJCBQQY0PM2RC85ZNXSbNc8iql8s15oVp9mMeRRSfoFBWRhy5QFdVQHTUQQY/oGb2iN+fJeXHenY/5aMZZRHiM/sD5/AHVoJ4I</latexit>

h�iATLAS = 55
<latexit sha1_base64="1+TrqdpwdAcltnw/FPzyt7icHcY=">AAACEnicbVC7SgNBFJ2N7/iKWtoMBkGbsBsN2ggRGwuLiIkGsiHcnUw2Q2Zml5lZISwL/oGNv2JjoYitlZ1/4+RR+Dpw4dxz7jD3niDmTBvX/XRyM7Nz8wuLS/nlldW19cLG5rWOEkVog0Q8Us0ANOVM0oZhhtNmrCiIgNObYHA28m9uqdIsknUzjGlbQChZjxEwVuoU9n0OMuQU+yEIAb4ad53UF2D6SqSn9YvTqyw7qVQ6haJbcsfAf4k3JUU0Ra1T+PC7EUkElYZw0LrlubFpp6AMI5xmeT/RNAYygJC2LJUgqG6n45MyvGuVLu5FypY0eKx+f5GC0HooAjs52lT/9kbif14rMb3jdspknBgqyeSjXsKxifAoH9xlihLDh5YAUczuikkfFBBjU8zbELzfJ/8l1+WSd1AqXx4Wq9W7SRyLaBvtoD3koSNUReeohhqIoHv0iJ7Ri/PgPDmvzttkNOdMI9xCP+C8fwFFi546</latexit>

�max
ATLAS = 2.5

<latexit sha1_base64="yF72IuZGVIZC3P72UOnSaS0KZUw=">AAACE3icbVDLSsNAFJ3UV62vqks3wSKIi5BURTdCixsXLir2BW0NN9NpO3QmCTMTsYSAn+DGX3HjQhG3btz5N04fiLYeuHDuOXeYe48XMiqVbX8Zqbn5hcWl9HJmZXVtfSO7uVWVQSQwqeCABaLugSSM+qSiqGKkHgoC3GOk5vXPh37tlghJA7+sBiFpcej6tEMxKC252YNmFziHm7jJQfUEjzncJYn70xbLl8XrJDnLW8duNmdb9gjmLHEmJIcmKLnZz2Y7wBEnvsIMpGw4dqhaMQhFMSNJphlJEgLuQ5c0NPWBE9mKRzcl5p5W2mYnELp8ZY7U3y9i4FIOuKcnh6vKaW8o/uc1ItU5bcXUDyNFfDz+qBMxUwXmMCCzTQXBig00ASyo3tXEPRCAlY4xo0Nwpk+eJdW85Rxa+aujXKFwP44jjXbQLtpHDjpBBXSBSqiCMHpAT+gFvRqPxrPxZryPR1PGJMJt9AfGxzfh058k</latexit>

�max

SHiP
= 7.5

<latexit sha1_base64="meFX94RwjKzSE11uL9qKsecl23Y=">AAACEnicbVDLSsNAFJ3UV62vqEs3wSLopiRVqRuh4KbLivYBTS0300k7dCYJMxOxhIB/4MZfceNCEbeu3Pk3Th+Ith64cO45d5h7jxcxKpVtfxmZhcWl5ZXsam5tfWNzy9zeqcswFpjUcMhC0fRAEkYDUlNUMdKMBAHuMdLwBhcjv3FLhKRhcK2GEWlz6AXUpxiUljrmkdsDzuEmcTmovuAJh7s07fy0VxVaTdPzUuG0Y+btgj2GNU+cKcmjKaod89PthjjmJFCYgZQtx45UOwGhKGYkzbmxJBHgAfRIS9MAOJHtZHxSah1opWv5odAVKGus/n6RAJdyyD09OdpUznoj8T+vFSv/rJ3QIIoVCfDkIz9mlgqtUT5WlwqCFRtqAlhQvauF+yAAK51iTofgzJ48T+rFgnNcKF6e5Mvl+0kcWbSH9tEhclAJlVEFVVENYfSAntALejUejWfjzXifjGaMaYS76A+Mj2+DW57+</latexit>

4
p
25 ⇡ 2.2

<latexit sha1_base64="pocPraLngOaDcPE8rqrxm8gGXBM=">AAAB/3icbZDLSgMxGIUz9VbrbVRw4yZYBFdlZqzosuDGZQV7gZmhZNJMG5pJxiQjlrGgr+LGhSJufQ13vo3pZaGtBwIf5/whf06UMqq043xbhaXlldW14nppY3Nre8fe3WsqkUlMGlgwIdsRUoRRThqaakbaqSQoiRhpRYPLcd66I1JRwW/0MCVhgnqcxhQjbayOfRCoW6n9aph7Z6MApakU917F69hlp+JMBBfBnUEZzFTv2F9BV+AsIVxjhpTyXSfVYY6kppiRUSnIFEkRHqAe8Q1ylBAV5pP9R/DYOF0YC2kO13Di/r6Ro0SpYRKZyQTpvprPxuZ/mZ/p+CLMKU8zTTiePhRnDGoBx2XALpUEazY0gLCkZleI+0girE1lJVOCO//lRWh6Ffe04l1Xy7Xa47SOIjgER+AEuOAc1MAVqIMGwOABPINX8GY9WS/Wu/UxHS1Yswr3wR9Znz9GYJYC</latexit>

SHiP
= 25 x

ATLAS



Herbi Dreiner, Corfu, 9/2019

• In Benchmark V, relying on B-meson production, the expected 
sensitivity at atlas is the same (10% better)

Benchmark V

ATLAS SHiP
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Conclusions

• A light neutralino is a well-motivated supersymmetric scenario

• It is typically long-lived

• Have studied the potential for various experiments to search for it

SHiP

CODEX-b

MATHUSLA

FASER

ATLAS
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