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Searches for Long-Lived Particles

• Motivated by dark matter, new experimental proposals: 
search for light dark sector particles.

• Light neutralinos, briefly: RH neutrinos
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• 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, EPJ C62 (2009) 547

• Drop SUSY GUT assumption relating       and      , set 
determinant of neutralino mass matrix to zero, solve for 
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0.7 eV < M�̃0
1
< 10GeV LSP must decay (RPV)
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Search for Light Longlived Neutralino

• Mass range we consider here: MeV - few GeV

• Production: similar to neutrino experiments

• Produce a meson via strong interaction in hadronic collision

p+ p ! D± +X
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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 in (remote) detector
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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:

• Compare with potential at: ATLAS

CODEX-b
FASER
MATHUSLA
AL3X
ANUBIS
MoEDAL-MAPP
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Proposed SHiP Experiment Parameters

p
s = 27GeV;
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distance to detector: 68.8m;   detector length: 60m

integrated luminosity: protons on target1020
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RA = 2.5m; RB = 5m
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Neutralino Production via Rare Meson Decay

• At SHiP energies large charm and bottom production rates

Ncc̄ = 9⇥ 1016
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HardQCD:hardccbar

Pythia, FONLL



Herbi Dreiner, IRN, 11/2020

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

• Depending on          and  dominant                neutralino will 
decay to various mesons

LiQjD̄k
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• Only one coupling which allows prod. and decay: �0
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�m ⇡ 4MeV
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<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>
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Possible Scenarios

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



Herbi Dreiner, IRN, 11/2020

CODEX-b

FASER

MATHUSLA

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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AL3X

<latexit sha1_base64="Ag57piOv8N+AuQ4rUb1x2Z2Eq48=">AAACEnicbVDLSsNAFJ34rPUVdekmWASFEpJiUZBC0Y2LLirYBzQhTCbTduhMEmYmQgn9Bjf+ihsXirh15c6/cdJmUVsPXDiccy/33uPHlAhpWT/ayura+sZmYau4vbO7t68fHLZFlHCEWyiiEe/6UGBKQtySRFLcjTmGzKe4449uM7/ziLkgUfggxzF2GRyEpE8QlEry9POGF9TsilN2GJRDzlI2KTvXDW9Yq5qV6rzs6SXLtKYwlomdkxLI0fT0byeIUMJwKBGFQvRsK5ZuCrkkiOJJ0UkEjiEawQHuKRpChoWbTl+aGKdKCYx+xFWF0piq8xMpZEKMma86swvFopeJ/3m9RPav3JSEcSJxiGaL+gk1ZGRk+RgB4RhJOlYEIk7UrQYaQg6RVCkWVQj24svLpF0x7app3V+U6jd5HAVwDE7AGbDBJaiDO9AELYDAE3gBb+Bde9ZetQ/tc9a6ouUzR+APtK9fCTyceQ==</latexit>

Ld = 12m, Lh = 5.25m
<latexit sha1_base64="K3tRyPibXwU99VIlBC2w7Md+zZQ=">AAAB+3icbVDLSgMxFM3UV62vsS7dBIvgQsqMVHQjFN10WcE+oDOUTJppQ5PMkGTEMsyvuHGhiFt/xJ1/Y6adhbYeCBzOuZd7coKYUaUd59sqra1vbG6Vtys7u3v7B/ZhtauiRGLSwRGLZD9AijAqSEdTzUg/lgTxgJFeML3L/d4jkYpG4kHPYuJzNBY0pBhpIw3tauumUXcvvXOPIz2RPOXZ0K45dWcOuErcgtRAgfbQ/vJGEU 44ERozpNTAdWLtp0hqihnJKl6iSIzwFI3JwFCBOFF+Os+ewVOjjGAYSfOEhnP190aKuFIzHpjJPKFa9nLxP2+Q6PDaT6mIE00EXhwKEwZ1BPMi4IhKgjWbGYKwpCYrxBMkEdamroopwV3+8irpXpju6s59o9a8Leoog2NwAs6AC65AE7RAG3QABk/gGbyCNyuzXqx362MxWrKKnSPwB9bnD5Drk4I=</latexit>

H = 4.15m

Alice

MoEDAL-MAPP

ANUBIS (Atlas/CMS)

<latexit sha1_base64="qB4R1IJN98sj3A0hPGyGWQOC7Pw=">AAACDHicbVDLSsNAFJ34rPVVdekmWAQXUhIxKEih6MaFiwr2AU0sk+mkHTqThJkboYR+gBt/xY0LRdz6Ae78GydtFtp6h4HDOedy7z1+zJkCy/o2FhaXlldWC2vF9Y3Nre3Szm5TRYkktEEiHsm2jxXlLKQNYMBpO5YUC5/Tlj+8yvTWA5WKReEdjGLqCdwPWcAIBk11S+WbquO4x67AMJAiFeMLN3swoICrzr1LmCTaZVWsSZnzwM5BGeVV75a+3F5EEkFDIBwr1bGtGLwUS2CE03HRTRSNMRniPu1oGGJBlZdOjhmbh5rpmUEk9Q/BnLC/O1IslBoJXzuzpdWslpH/aZ0EgnMvZWGcAA3JdFCQcBMiM0vG7DFJCfCRBphIpnc1yQBLTEDnV9Qh2LMnz4PmScV2Ktbtabl2mcdRQPvoAB0hG52hGrpGddRABD2iZ/SK3own48V4Nz6m1gUj79lDf8r4/AE4rpp6</latexit>

L = 55m; ✓ = 5�

<latexit sha1_base64="M1NgMHvhOQhCcPlYhwD/BUtye+w=">AAACKHicbZDLSsNAFIYnXmu9RV26GSyCi1ISabWbYsGNywr2Ak0Ik8m0HTqThJlJoYSCL+PGV3Ejoki3PomTtovaemDg5/vPcM75/ZhRqSxramxsbm3v7Ob28vsHh0fH5slpS0aJwKSJIxaJjo8kYTQkTUUVI51YEMR9Rtr+8D7z2yMiJI3CJzWOictRP6Q9ipHSyDPvmDeo2VWn6HCkBoKnfFKEjgOZN6pVbpZxRoOsubxMPbNglaxZwXVhL0QBLKrhmR9OEOGEk1BhhqTs2las3BQJRTEjk7yTSBIjPER90tUyRJxIN50dOoGXmgSwFwn9QgVndPlHiriUY+7rzmxDuepl8D+vm6he1U1pGCeKhHg+qJcwqCKYpQYDKghWbKwFwoLqXSEeIIGw0tnmdQj26snronVdsisl67FcqNef53HkwDm4AFfABregDh5AAzQBBi/gDXyCL+PVeDe+jem8dcNYRHgG/pTx8wv9qqXE</latexit>

lh = 18m,

lv = 56m

dh = 14m
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Basic Parameters of Experiments
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Right Handed Neutrino N

<latexit sha1_base64="IZ8g8GygxN1KujskGn4GSq5Fq6E=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPBi8cKpi20oWy2k3bp7ibsboQSCv4CLx4U8eof8ua/MWl70NYHA4/3ZpiZFyaCG+u6305pbX1jc6u8XdnZ3ds/qB4etUycaoY+i0WsOyE1KLhC33IrsJNopDIU2A7Ht4XffkRteKwe7CTBQNKh4hFn1BZST6WVfrXm1t0ZyCrxFqQGCzT71a/eIGapRGWZoMZ0PTexQUa15UzgtNJLDSaUjekQuzlVVKIJstmtU3KWKwMSxTovZclM/T2RUWnMRIZ5p6R2ZJa9QvzP66Y2ugkyrpLUomLzRVEqiI1J8TgZcI3MiklOKNM8v5WwEdWU2TyeIgRv+eVV0rqoe1d19/6y1mg8zeMowwmcwjl4cA0NuIMm+MBgBM/wCm+OdF6cd+dj3lpyFhEewx84nz+66o5t</latexit>⌫• N mixes with SM neutrinos, replace     in SM meson decays by N

• Reverse, also to get N decays

Minimal Scenario

Extended EFT Scenarios

• Extra production and decay modes
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Results
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ATLAS

• Much shorter decay length

• high luminosity, high energy

• assumed efficiency:     .10�3
<latexit sha1_base64="8tj8NK4ik3D2AmZyoZydZ0iYvHo=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBoPgxbBrFD0GvHiMYB6QrGF2MpsMmZ1dZnqFsAT8BS8eFPHq93jzb5w8DppY0FBUddPdFSRSGHTdbye3srq2vpHfLGxt7+zuFfcPGiZONeN1FstYtwJquBSK11Gg5K1EcxoFkjeD4c3Ebz5ybUSs7nGUcD+ifSVCwShaqem5D9lZZdwtltyyOwVZJt6clGCOWrf41enFLI24QiapMW3PTdDPqEbBJB8XOqnhCWVD2udtSxWNuPGz6bljcmKVHgljbUshmaq/JzIaGTOKAtsZURyYRW8i/ue1Uwyv/UyoJEWu2GxRmEqCMZn8TnpCc4ZyZAllWthbCRtQTRnahAo2BG/x5WXSOC97lfLl3UWpWn2axZGHIziGU/DgCqpwCzWoA4MhPMMrvDmJ8+K8Ox+z1pwzj/AQ/sD5/AFmHY9c</latexit>
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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
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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

ANUBIS

MoEDAL-MAPP

AL3X

• Similarly for RH Neutrinos


