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Neutrino masses require new physics beyond the Standard Model 
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RH neutrinos at the EW scale are a target for collider searches
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         also mixing suppressed See-saw limit is a hard target for collider
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The naive see-saw scaling can be modified with              RH neutrinos
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<latexit sha1_base64="QSTXVjREyHU385KUmUOtqyNX6HQ=">AAAB6nicbZDLSgMxFIbPeK3jrerSTbAIrspMF+qmWHTjsqK9QDuUTJppQzPJkGSEMvQR3LhQxKW+i3s34tuYXhba+kPg4//PIeecMOFMG8/7dpaWV1bX1nMb7ubW9s5ufm+/rmWqCK0RyaVqhlhTzgStGWY4bSaK4jjktBEOrsZ5454qzaS4M8OEBjHuCRYxgo21bkW51MkXvKI3EVoEfwaFiw+3nLx9udVO/rPdlSSNqTCEY61bvpeYIMPKMMLpyG2nmiaYDHCPtiwKHFMdZJNRR+jYOl0USWWfMGji/u7IcKz1MA5tZYxNX89nY/O/rJWa6DzImEhSQwWZfhSlHBmJxnujLlOUGD60gIlidlZE+lhhYux1XHsEf37lRaiXiv5p0bvxCpVLmCoHh3AEJ+DDGVTgGqpQAwI9eIAneHa48+i8OK/T0iVn1nMAf+S8/wAre5C3</latexit>

n = 2

Different lifetime  
regimes possible

<latexit sha1_base64="86SjMVJR24dgYHpan9WGH1vty6k=">AAAB/nicbVDLSgNBEJyNrxhfq+JJkcEgCELY9aBehKAXjwmYB2SX0DuZJENmdpeZWSEuAS9+iBcPinjNd3jzG/wJJ4+DJhY0FFXddHcFMWdKO86XlVlYXFpeya7m1tY3Nrfs7Z2qihJJaIVEPJL1ABTlLKQVzTSn9VhSEAGntaB3M/Jr91QqFoV3uh9TX0AnZG1GQBupae894CvsAY+7gE8xw14HhICmnXcKzhh4nrhTki8eDMvfT4fDUtP+9FoRSQQNNeGgVMN1Yu2nIDUjnA5yXqJoDKQHHdowNARBlZ+Ozx/gY6O0cDuSpkKNx+rviRSEUn0RmE4BuqtmvZH4n9dIdPvST1kYJ5qGZLKonXCsIzzKAreYpETzviFAJDO3YtIFCUSbxHImBHf25XlSPSu45wWnbNK4RhNk0T46QifIRReoiG5RCVUQQSl6Rq/ozXq0Xqx362PSmrGmM7voD6zhD9fEl9U=</latexit>

z = ↵+ i�

Prompt

Displaced
Stable

andSolve for

With

<latexit sha1_base64="44QALumyOEjSMpqD3hNy9ckOp1s="></latexit>

c⌧ ⇠ 5 m

✓
10�10

✓2

◆✓
10 GeV

mN

◆5

<latexit sha1_base64="ef0sUNq1rRhbfrCv5lHtS4v7ZB4=">AAACBXicbVDLSsNAFJ3UV62vqEtdDBbBVUlE1GXRjRulgn1AE8JkOmmHzkzizEQoIRs3/oobF4q49R/c+TdO2yy09cCFwzn3cu89YcKo0o7zbZUWFpeWV8qrlbX1jc0te3unpeJUYtLEMYtlJ0SKMCpIU1PNSCeRBPGQkXY4vBz77QciFY3FnR4lxOeoL2hEMdJGCux9TxDoqXupMy+SCGc88ESaZ9fBTZ4HdtWpORPAeeIWpAoKNAL7y+vFOOVEaMyQUl3XSbSfIakpZiSveKkiCcJD1CddQwXiRPnZ5IscHhqlB6NYmhIaTtTfExniSo14aDo50gM1643F/7xuqqNzP6MiSTUReLooShnUMRxHAntUEqzZyBCEJTW3QjxAJgxtgquYENzZl+dJ67jmntac25Nq/aKIowz2wAE4Ai44A3VwBRqgCTB4BM/gFbxZT9aL9W59TFtLVjGzC/7A+vwBXVuZIg==</latexit>

6=
r

m⌫

MN
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The naive see-saw pheno can be modified by additional NP at a scale 
<latexit sha1_base64="Ne6deVXAkE7rC/NcpX6qTY4ymaU=">AAAB+HicbVDLSgMxFM34rPXRUcGNm2ARXJUZF+qy1I0LkRbsA9phyGQy09AkMyQZoQ79EjcuFHHhxm/wC9y58VtMHwttPRA4nHMu9+YEKaNKO86XtbS8srq2Xtgobm5t75Ts3b2WSjKJSRMnLJGdACnCqCBNTTUjnVQSxANG2sHgcuy374hUNBG3epgSj6NY0IhipI3k26XetQmHCPbiGHL/xrfLTsWZAC4Sd0bK1YPGN32rfdR9+7MXJjjjRGjMkFJd10m1lyOpKWZkVOxliqQID1BMuoYKxIny8snhI3hslBBGiTRPaDhRf0/kiCs15IFJcqT7at4bi/953UxHF15ORZppIvB0UZQxqBM4bgGGVBKs2dAQhCU1t0LcRxJhbboqmhLc+S8vktZpxT2rOA3TRg1MUQCH4AicABecgyq4AnXQBBhk4AE8gWfr3nq0XqzXaXTJms3sgz+w3n8AeOOWBA==</latexit>

⇤ � mN
<latexit sha1_base64="ZogH6fDe8nC+fzwzYm/HroiBRJo=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeiCB5bsLbQhrLZTtq1m03Y3Qgl9Bd48aAgXv1H3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHDzpOFcMWi0WsOgHVKLjEluFGYCdRSKNAYDsY38z89hMqzWN5byYJ+hEdSh5yRo2Vmrf9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTO C01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU145WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdVr1b1vGatUr/O8yjCCZzCOXhwCXW4gwa0gAHCM7zCm/PovDjvzseiteDkM8fwB87nDy7ajQI=</latexit>

E

<latexit sha1_base64="X4QpbKl84QvCE8aapPUMSFMIl1A="></latexit>

SM+N +
X

n>4

1

⇤n�4
O

n

<latexit sha1_base64="XSQZdF6KE7NdRmL/uTa7KJQ7E9Q=">AAAB73icbVBNS8NAFHypX7V+VT16WSyCp5JIQY9FLx48VLCm0Iay2by0SzebsLsRSumP8OJBQbz6d7z5b9y2OWjrwMIwM499b8JMcG1c99spra1vbG6Vtys7u3v7B9XDo0ed5ophm6UiVZ2QahRcYttwI7CTKaRJKNAPRzcz339CpXkqH8w4wyChA8ljzqixkt+7s9GI9qs1t+7OQVaJV5AaFGj1q1+9KGV5gtIwQbXuem5mgglVhjOB00ov15hRNqID7FoqaYI6mMzXnZIzq0QkTpV90pC5+ntiQhOtx0lokwk1Q73szcT/vG5u4qtgwmWWG5Rs8VGcC2JSMrudRFwhM2JsCWWK210JG1JFmbENVWwJ3vLJq8S/qHuNuufdN2rN66KPMpzAKZyDB5fQhFtoQRsYjOAZXuHNyZwX5935WERLTjFzDH/gfP4Ao+GPlg==</latexit>

⇤

<latexit sha1_base64="CSznM3u+TB2hjvyS8lZkLD9IBHk=">AAACAnicbVDNSgMxGMzWv1r/Vr0IXoJF8CBlVwoKXopePFawttBdlmyabUOTbEiyQin14qt48aAgXn0Kb76N2XYP2joQMsx8Q/JNLBnVxvO+ndLS8srqWnm9srG5tb3j7u7d6zRTmLRwylLViZEmjArSMtQw0pGKIB4z0o6H17nffiBK01TcmZEkIUd9QROKkbFS5B4EUtPT4DKQg/zqRAHPgl5qdORWvZo3BVwkfkGqoEAzcr9sDmecCIMZ0rrre9KEY6QMxYxMKkGmiUR4iPqka6lAnOhwPN1gAo+t0oNJquwRBk7V34kx4lqPeGwnOTIDPe/l4n9eNzPJRTimQmaGCDx7KMkYNCnM64A9qgg2bGQJworav0I8QAphY0ur2BL8+ZUXSfus5tdrvn9brzauij7K4BAcgRPgg3PQADegCVoAg0fwDF7Bm/PkvDjvzsdstOQUmX3wB87nD2HUlqo=</latexit>

 , �, Xµ . . .

<latexit sha1_base64="GTIOfDGXQJKZBELr3VgDH6cyT9U=">AAAB+XicbVDLSsNAFJ3UV62PRl26GSyCq5JIQZdFUdwIFVtbaEKZTCft0JlJmIdQQ7/EjQsFceufuPNvnLZZaOuBC4dz7uXee6KUUaU979sprKyurW8UN0tb2zu7ZXdv/0ElRmLSwglLZCdCijAqSEtTzUgnlQTxiJF2NLqc+u1HIhVNRFOPUxJyNBA0phhpK/XcciAMzALJ4f3t1XVz0nMrXtWbAS4TPycVkKPRc7+CfoINJ0JjhpTq+l6qwwxJTTEjk1JgFEkRHqEB6VoqECcqzGaHT+CxVfowTqQtoeFM/T2RIa7UmEe2kyM9VIveVPzP6xodn4cZFanRROD5otgwqBM4TQH2qSRYs7ElCEtqb4V4iCTC2mZVsiH4iy8vk/Zp1a9Vff+uVqlf5HkUwSE4AifAB2egDm5AA7QABgY8g1fw5jw5L8678zFvLTj5zAH4A+fzB0xtkqs=</latexit>

⌫SMEFT<latexit sha1_base64="qfRTHLfSe5vNCk7MLnO+yuAUoKk=">AAAB6HicbZC7SgNBFIbPxltcb1FLm8EgWIVdC7UJBm0sEzAXSJYwOzmbjJm9MDMrhCVPYGOhiK0+jL2N+DZOEgtN/GHg4//PYc45fiK40o7zZeWWlldW1/Lr9sbm1vZOYXevoeJUMqyzWMSy5VOFgkdY11wLbCUSaegLbPrDq0nevEOpeBzd6FGCXkj7EQ84o9pYtXK3UHRKzlRkEdwfKF682+Xk7dOudgsfnV7M0hAjzQRVqu06ifYyKjVnAsd2J1WYUDakfWwbjGiIysumg47JkXF6JIileZEmU/d3R0ZDpUahbypDqgdqPpuY/2XtVAfnXsajJNUYsdlHQSqIjslka9LjEpkWIwOUSW5mJWxAJWXa3MY2R3DnV16ExknJPS05NadYuYSZ8nAAh3AMLpxBBa6hCnVggHAPj/Bk3VoP1rP1MivNWT89+/BH1us37fqQAw==</latexit>=

<latexit sha1_base64="5NSjpSJ4sV2UBjAIr5IkIAEkmKU=">AAACBnicbVDLSsNAFJ3UV62vqEtdDBbBVUmkoBuh6CarWsHaQhPDZDJph04mYWYilJCNG3/FjQsFces3uPNvnD4W2nouFw7n3MvMPUHKqFSW9W2UlpZXVtfK65WNza3tHXN3704mmcCkjROWiG6AJGGUk7aiipFuKgiKA0Y6wfBq7HceiJA04bdqlBIvRn1OI4qR0pJvHuYuRgxeF37edAp4AZu6nHs3RH3o+GbVqlkTwEViz0gVzNDyzS83THAWE64wQ1L2bCtVXo6EopiRouJmkqQID1Gf9DTlKCbSyydXFPBYKyGMEqGbKzhRf2/kKJZyFAd6MkZqIOe9sfif18tUdO7llKeZIhxPH4oyBlUCx5HAkAqCFRtpgrCg+q8QD5BAWOngKjoEe/7kRdI5rdn1mm3f1KuNy1keZXAAjsAJsMEZaAAHtEAbYPAInsEreDOejBfj3fiYjpaM2c4++APj8wcIq5bL</latexit>

ONH = NNH
†
H

<latexit sha1_base64="V3DAlAUROHqDSvnFmSlQiuyUvvc=">AAACGHicbVDLSgMxFM3UV62vUZdugkVwVWakoBuh1I2rWsHaQmccMmnahiaZIckIZZi/cOOvuHGhIG67829M2xG09cCFk3PuJfeeMGZUacf5sgorq2vrG8XN0tb2zu6evX9wr6JEYtLCEYtkJ0SKMCpIS1PNSCeWBPGQkXY4upr67UciFY3EnR7HxOdoIGifYqSNFNiV1MOIwZssSBv1DF7CBvQUHXD0kHo88USSGaUe/DwCu+xUnBngMnFzUgY5moE98XoRTjgRGjOkVNd1Yu2nSGqKGclKXqJIjPAIDUjXUIE4UX46uyuDJ0bpwX4kTQkNZ+rviRRxpcY8NJ0c6aFa9Kbif1430f0LP6UiTjQReP5RP2FQR3AaEuxRSbBmY0MQltTsCvEQSYS1ibJkQnAXT14m7bOKW6247m21XKvneRTBETgGp8AF56AGrkETtAAGT+AFvIF369l6tT6sz3lrwcpnDsEfWJNvhGyfWQ==</latexit>

ONB = N�µ⌫NBµ⌫

<latexit sha1_base64="ZoijVDghvbpC1YduoTUCN3mvexQ=">AAAB6nicbZDLSsNAFIZP6q3GW9Wlm8EiuCqJYHVTLLpxWdFeoA1lMpm0QyeTMDMRSugjuHGhiEt9F/duxLdxello6w8DH/9/DnPO8RPOlHacbyu3tLyyupZftzc2t7Z3Crt7DRWnktA6iXksWz5WlDNB65ppTluJpDjyOW36g6tx3rynUrFY3OlhQr0I9wQLGcHaWLdB5bRbKDolZyK0CO4MihcfdiV5+7Jr3cJnJ4hJGlGhCcdKtV0n0V6GpWaE05HdSRVNMBngHm0bFDiiyssmo47QkXECFMbSPKHRxP3dkeFIqWHkm8oI676az8bmf1k71eG5lzGRpJoKMv0oTDnSMRrvjQImKdF8aAATycysiPSxxESb69jmCO78yovQOCm55ZJz4xSrlzBVHg7gEI7BhTOowjXUoA4EevAAT/BscevRerFep6U5a9azD39kvf8AIMuQsA==</latexit>

d = 5Only two operators at 

UV

(a.k.a. see-saw portal)
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<latexit sha1_base64="5NSjpSJ4sV2UBjAIr5IkIAEkmKU=">AAACBnicbVDLSsNAFJ3UV62vqEtdDBbBVUmkoBuh6CarWsHaQhPDZDJph04mYWYilJCNG3/FjQsFces3uPNvnD4W2nouFw7n3MvMPUHKqFSW9W2UlpZXVtfK65WNza3tHXN3704mmcCkjROWiG6AJGGUk7aiipFuKgiKA0Y6wfBq7HceiJA04bdqlBIvRn1OI4qR0pJvHuYuRgxeF37edAp4AZu6nHs3RH3o+GbVqlkTwEViz0gVzNDyzS83THAWE64wQ1L2bCtVXo6EopiRouJmkqQID1Gf9DTlKCbSyydXFPBYKyGMEqGbKzhRf2/kKJZyFAd6MkZqIOe9sfif18tUdO7llKeZIhxPH4oyBlUCx5HAkAqCFRtpgrCg+q8QD5BAWOngKjoEe/7kRdI5rdn1mm3f1KuNy1keZXAAjsAJsMEZaAAHtEAbYPAInsEreDOejBfj3fiYjpaM2c4++APj8wcIq5bL</latexit>

ONH = NNH
†
H

<latexit sha1_base64="V3DAlAUROHqDSvnFmSlQiuyUvvc=">AAACGHicbVDLSgMxFM3UV62vUZdugkVwVWakoBuh1I2rWsHaQmccMmnahiaZIckIZZi/cOOvuHGhIG67829M2xG09cCFk3PuJfeeMGZUacf5sgorq2vrG8XN0tb2zu6evX9wr6JEYtLCEYtkJ0SKMCpIS1PNSCeWBPGQkXY4upr67UciFY3EnR7HxOdoIGifYqSNFNiV1MOIwZssSBv1DF7CBvQUHXD0kHo88USSGaUe/DwCu+xUnBngMnFzUgY5moE98XoRTjgRGjOkVNd1Yu2nSGqKGclKXqJIjPAIDUjXUIE4UX46uyuDJ0bpwX4kTQkNZ+rviRRxpcY8NJ0c6aFa9Kbif1430f0LP6UiTjQReP5RP2FQR3AaEuxRSbBmY0MQltTsCvEQSYS1ibJkQnAXT14m7bOKW6247m21XKvneRTBETgGp8AF56AGrkETtAAGT+AFvIF369l6tT6sz3lrwcpnDsEfWJNvhGyfWQ==</latexit>

ONB = N�µ⌫NBµ⌫and                                          give new decay for     and
 Primary target for future Higgs and     factories!!!

<latexit sha1_base64="s6pTa8T8X3Gg47Mg4wifng9iKQU="></latexit>

�(h ! NN) ' 1

2⇡

v2

⇤2
mh

s

1� 4
m2

N

m2
h

<latexit sha1_base64="jX6gpwbAoDIO90EKtv9gTi4DD/k=">AAAB6nicbZDJSgNBEIZrXOO4RT16aQyCIIQZD+pFDHrxGNEskIyhp1OTNOlZ6O4RwpBH8OJBEY/6Lt69iG9jZzlo4g8NH/9fRVeVnwiutON8W3PzC4tLy7kVe3VtfWMzv7VdVXEqGVZYLGJZ96lCwSOsaK4F1hOJNPQF1vze5TCv3aNUPI5udT9BL6SdiAecUW2sG7w7bOULTtEZicyCO4HC+Yd9lrx92eVW/rPZjlkaYqSZoEo1XCfRXkal5kzgwG6mChPKerSDDYMRDVF52WjUAdk3TpsEsTQv0mTk/u7IaKhUP/RNZUh1V01nQ/O/rJHq4NTLeJSkGiM2/ihIBdExGe5N2lwi06JvgDLJzayEdamkTJvr2OYI7vTKs1A9KrrHRefaKZQuYKwc7MIeHIALJ1CCKyhDBRh04AGe4NkS1qP1Yr2OS+esSc8O/JH1/gNFTpDI</latexit>

e+

<latexit sha1_base64="0VG/CwQct7sLPDm+cOu0J85eeQg=">AAAB6nicbZC7SgNBFIbPeo3rLWppMxgEG8OuhdqIQRvLiOYCyRpmJ2eTIbMXZmaFsOQRbCwUsdR3sbcR38bJpdDEHwY+/v8c5pzjJ4Ir7Tjf1tz8wuLScm7FXl1b39jMb21XVZxKhhUWi1jWfapQ8AgrmmuB9UQiDX2BNb93Ocxr9ygVj6Nb3U/QC2kn4gFnVBvrBu8OW/mCU3RGIrPgTqBw/mGfJW9fdrmV/2y2Y5aGGGkmqFIN10m0l1GpORM4sJupwoSyHu1gw2BEQ1ReNhp1QPaN0yZBLM2LNBm5vzsyGirVD31TGVLdVdPZ0Pwva6Q6OPUyHiWpxoiNPwpSQXRMhnuTNpfItOgboExyMythXSop0+Y6tjmCO73yLFSPiu5x0bl2CqULGCsHu7AHB+DCCZTgCspQAQYdeIAneLaE9Wi9WK/j0jlr0rMDf2S9/wBIVpDK</latexit>

e�

<latexit sha1_base64="vnMZMZbKER8STGyVLR8oR55tg1o=">AAAB6HicbZC7SgNBFIbPxltcb1FLm8EgWIVdC7URgzaWCZgLJkuYnZxNxsxemJkVwpInsLFQxFYfxt5GfBsniYUm/jDw8f/nMOccPxFcacf5snILi0vLK/lVe219Y3OrsL1TV3EqGdZYLGLZ9KlCwSOsaa4FNhOJNPQFNvzB5Thv3KFUPI6u9TBBL6S9iAecUW2s6k2nUHRKzkRkHtwfKJ6/22fJ26dd6RQ+2t2YpSFGmgmqVMt1Eu1lVGrOBI7sdqowoWxAe9gyGNEQlZdNBh2RA+N0SRBL8yJNJu7vjoyGSg1D31SGVPfVbDY2/8taqQ5OvYxHSaoxYtOPglQQHZPx1qTLJTIthgYok9zMSlifSsq0uY1tjuDOrjwP9aOSe1xyqk6xfAFT5WEP9uEQXDiBMlxBBWrAAOEeHuHJurUerGfrZVqas356duGPrNdvGf2QIA==</latexit>

Z
<latexit sha1_base64="msOesA/y98jbqMlUyZIGgeXcuvY=">AAAB6HicbZC7SgNBFIbPxltcb1FLm8EgWIVdC7URgzaWCZgLJEuYnZxNxsxemJkVwpInsLFQxFYfxt5GfBsnl0ITfxj4+P9zmHOOnwiutON8W7ml5ZXVtfy6vbG5tb1T2N2rqziVDGssFrFs+lSh4BHWNNcCm4lEGvoCG/7gepw37lEqHke3epigF9JexAPOqDZWtd8pFJ2SMxFZBHcGxcsP+yJ5/7IrncJnuxuzNMRIM0GVarlOor2MSs2ZwJHdThUmlA1oD1sGIxqi8rLJoCNyZJwuCWJpXqTJxP3dkdFQqWHom8qQ6r6az8bmf1kr1cG5l/EoSTVGbPpRkAqiYzLemnS5RKbF0ABlkptZCetTSZk2t7HNEdz5lRehflJyT0tO1SmWr2CqPBzAIRyDC2dQhhuoQA0YIDzAEzxbd9aj9WK9Tktz1qxnH/7IevsBLzWQLg==</latexit>

h

<latexit sha1_base64="bgRbS1Lw+uNI0Tx97eOVyByN76A=">AAAB6HicbZC7SgNBFIbPxltcb1FLm8EgWIVdC7URgzZWkoC5QLKE2cnZZMzshZlZISx5AhsLRWz1YextxLdxklho4g8DH/9/DnPO8RPBlXacLyu3sLi0vJJftdfWNza3Cts7dRWnkmGNxSKWTZ8qFDzCmuZaYDORSENfYMMfXI7zxh1KxePoRg8T9ELai3jAGdXGql53CkWn5ExE5sH9geL5u32WvH3alU7ho92NWRpipJmgSrVcJ9FeRqXmTODIbqcKE8oGtIctgxENUXnZZNAROTBOlwSxNC/SZOL+7shoqNQw9E1lSHVfzWZj87+slerg1Mt4lKQaIzb9KEgF0TEZb026XCLTYmiAMsnNrIT1qaRMm9vY5gju7MrzUD8qucclp+oUyxcwVR72YB8OwYUTKMMVVKAGDBDu4RGerFvrwXq2XqalOeunZxf+yHr9BgfNkBQ=</latexit>

N
<latexit sha1_base64="f5txdE5ZNl4Ce9YXIwWUXahbvE4=">AAAB6nicbVC7SgNBFL3rM8ZXVLCxGQyCVdi1UMsQGytJ0DwgWcLsZDYZMju7zNwVQsgn2FgoYmvrX/gFdjZ+i5NHoYkHLhzOuZd77wkSKQy67peztLyyurae2chubm3v7Ob29msmTjXjVRbLWDcCargUildRoOSNRHMaBZLXg/7V2K/fc21ErO5wkHA/ol0lQsEoWun2pu21c3m34E5AFok3I/niYeVbvJc+yu3cZ6sTszTiCpmkxjQ9N0F/SDUKJvko20oNTyjr0y5vWqpoxI0/nJw6IidW6ZAw1rYUkon6e2JII2MGUWA7I4o9M++Nxf+8ZorhpT8UKkmRKzZdFKaSYEzGf5OO0JyhHFhCmRb2VsJ6VFOGNp2sDcGbf3mR1M4K3nnBrdg0SjBFBo7gGE7BgwsowjWUoQoMuvAAT/DsSOfReXFep61LzmzmAP7AefsBq/ORGA==</latexit>

N1

<latexit sha1_base64="O3Bv/4Enltl6gLXps4jFkhpspT0=">AAAB6nicbVC7SgNBFL0bXzG+ooKNzWAQrMJuCrUMsbGSBM0DkiXMTmaTIbMzy8ysEJZ8go2FIra2/oVfYGfjtzh5FJp44MLhnHu5954g5kwb1/1yMiura+sb2c3c1vbO7l5+/6ChZaIIrRPJpWoFWFPOBK0bZjhtxYriKOC0GQyvJn7znirNpLgzo5j6Ee4LFjKCjZVub7qlbr7gFt0p0DLx5qRQPqp9s/fKR7Wb/+z0JEkiKgzhWOu258bGT7EyjHA6znUSTWNMhrhP25YKHFHtp9NTx+jUKj0USmVLGDRVf0+kONJ6FAW2M8JmoBe9ifif105MeOmnTMSJoYLMFoUJR0aiyd+oxxQlho8swUQxeysiA6wwMTadnA3BW3x5mTRKRe+86NZsGhWYIQvHcAJn4MEFlOEaqlAHAn14gCd4drjz6Lw4r7PWjDOfOYQ/cN5+AK13kRk=</latexit>

N2

<latexit sha1_base64="bgRbS1Lw+uNI0Tx97eOVyByN76A=">AAAB6HicbZC7SgNBFIbPxltcb1FLm8EgWIVdC7URgzZWkoC5QLKE2cnZZMzshZlZISx5AhsLRWz1YextxLdxklho4g8DH/9/DnPO8RPBlXacLyu3sLi0vJJftdfWNza3Cts7dRWnkmGNxSKWTZ8qFDzCmuZaYDORSENfYMMfXI7zxh1KxePoRg8T9ELai3jAGdXGql53CkWn5ExE5sH9geL5u32WvH3alU7ho92NWRpipJmgSrVcJ9FeRqXmTODIbqcKE8oGtIctgxENUXnZZNAROTBOlwSxNC/SZOL+7shoqNQw9E1lSHVfzWZj87+slerg1Mt4lKQaIzb9KEgF0TEZb026XCLTYmiAMsnNrIT1qaRMm9vY5gju7MrzUD8qucclp+oUyxcwVR72YB8OwYUTKMMVVKAGDBDu4RGerFvrwXq2XqalOeunZxf+yHr9BgfNkBQ=</latexit>

N

<latexit sha1_base64="vnMZMZbKER8STGyVLR8oR55tg1o=">AAAB6HicbZC7SgNBFIbPxltcb1FLm8EgWIVdC7URgzaWCZgLJkuYnZxNxsxemJkVwpInsLFQxFYfxt5GfBsniYUm/jDw8f/nMOccPxFcacf5snILi0vLK/lVe219Y3OrsL1TV3EqGdZYLGLZ9KlCwSOsaa4FNhOJNPQFNvzB5Thv3KFUPI6u9TBBL6S9iAecUW2s6k2nUHRKzkRkHtwfKJ6/22fJ26dd6RQ+2t2YpSFGmgmqVMt1Eu1lVGrOBI7sdqowoWxAe9gyGNEQlZdNBh2RA+N0SRBL8yJNJu7vjoyGSg1D31SGVPfVbDY2/8taqQ5OvYxHSaoxYtOPglQQHZPx1qTLJTIthgYok9zMSlifSsq0uY1tjuDOrjwP9aOSe1xyqk6xfAFT5WEP9uEQXDiBMlxBBWrAAOEeHuHJurUerGfrZVqas356duGPrNdvGf2QIA==</latexit>

Z

<latexit sha1_base64="ix+kh+EAH/WTfqb5qNa4TQAX+kg="></latexit>

�(Z ! N1N2) '
1

16⇡2

1

6⇡⇤2
s2wm

3
Z

Loop suppressed

Production not suppressed by   …    Decay still induced by the mixing

[Craig+ 2001.00017]

<latexit sha1_base64="vnMZMZbKER8STGyVLR8oR55tg1o=">AAAB6HicbZC7SgNBFIbPxltcb1FLm8EgWIVdC7URgzaWCZgLJkuYnZxNxsxemJkVwpInsLFQxFYfxt5GfBsniYUm/jDw8f/nMOccPxFcacf5snILi0vLK/lVe219Y3OrsL1TV3EqGdZYLGLZ9KlCwSOsaa4FNhOJNPQFNvzB5Thv3KFUPI6u9TBBL6S9iAecUW2s6k2nUHRKzkRkHtwfKJ6/22fJ26dd6RQ+2t2YpSFGmgmqVMt1Eu1lVGrOBI7sdqowoWxAe9gyGNEQlZdNBh2RA+N0SRBL8yJNJu7vjoyGSg1D31SGVPfVbDY2/8taqQ5OvYxHSaoxYtOPglQQHZPx1qTLJTIthgYok9zMSlifSsq0uY1tjuDOrjwP9aOSe1xyqk6xfAFT5WEP9uEQXDiBMlxBBWrAAOEeHuHJurUerGfrZVqas356duGPrNdvGf2QIA==</latexit>

Z

<latexit sha1_base64="8vOwdho95gjdiANhFCsJAI3H2Uo=">AAAB7XicbZA9SwNBEIbn4lc8v6KWNotBsAp3FmojBm0sI5gPSI6wt9lL1uztHbtzQgj5DzYWithY+FPsbcR/4yax0MQXFh7ed4admTCVwqDnfTm5hcWl5ZX8qru2vrG5VdjeqZkk04xXWSIT3Qip4VIoXkWBkjdSzWkcSl4P+5fjvH7HtRGJusFByoOYdpWIBKNorVoLexxpu1D0St5EZB78Hyiev7tn6eunW2kXPlqdhGUxV8gkNabpeykGQ6pRMMlHbiszPKWsT7u8aVHRmJtgOJl2RA6s0yFRou1TSCbu744hjY0ZxKGtjCn2zGw2Nv/LmhlGp8FQqDRDrtj0oyiTBBMyXp10hOYM5cACZVrYWQnrUU0Z2gO59gj+7MrzUDsq+ccl79orli9gqjzswT4cgg8nUIYrqEAVGNzCPTzCk5M4D86z8zItzTk/PbvwR87bNwUzkmo=</latexit>

✓

<latexit sha1_base64="vnMZMZbKER8STGyVLR8oR55tg1o=">AAAB6HicbZC7SgNBFIbPxltcb1FLm8EgWIVdC7URgzaWCZgLJkuYnZxNxsxemJkVwpInsLFQxFYfxt5GfBsniYUm/jDw8f/nMOccPxFcacf5snILi0vLK/lVe219Y3OrsL1TV3EqGdZYLGLZ9KlCwSOsaa4FNhOJNPQFNvzB5Thv3KFUPI6u9TBBL6S9iAecUW2s6k2nUHRKzkRkHtwfKJ6/22fJ26dd6RQ+2t2YpSFGmgmqVMt1Eu1lVGrOBI7sdqowoWxAe9gyGNEQlZdNBh2RA+N0SRBL8yJNJu7vjoyGSg1D31SGVPfVbDY2/8taqQ5OvYxHSaoxYtOPglQQHZPx1qTLJTIthgYok9zMSlifSsq0uY1tjuDOrjwP9aOSe1xyqk6xfAFT5WEP9uEQXDiBMlxBBWrAAOEeHuHJurUerGfrZVqas356duGPrNdvGf2QIA==</latexit>

Z

<latexit sha1_base64="jX6gpwbAoDIO90EKtv9gTi4DD/k=">AAAB6nicbZDJSgNBEIZrXOO4RT16aQyCIIQZD+pFDHrxGNEskIyhp1OTNOlZ6O4RwpBH8OJBEY/6Lt69iG9jZzlo4g8NH/9fRVeVnwiutON8W3PzC4tLy7kVe3VtfWMzv7VdVXEqGVZYLGJZ96lCwSOsaK4F1hOJNPQF1vze5TCv3aNUPI5udT9BL6SdiAecUW2sG7w7bOULTtEZicyCO4HC+Yd9lrx92eVW/rPZjlkaYqSZoEo1XCfRXkal5kzgwG6mChPKerSDDYMRDVF52WjUAdk3TpsEsTQv0mTk/u7IaKhUP/RNZUh1V01nQ/O/rJHq4NTLeJSkGiM2/ihIBdExGe5N2lwi06JvgDLJzayEdamkTJvr2OYI7vTKs1A9KrrHRefaKZQuYKwc7MIeHIALJ1CCKyhDBRh04AGe4NkS1qP1Yr2OS+esSc8O/JH1/gNFTpDI</latexit>

e+

<latexit sha1_base64="0VG/CwQct7sLPDm+cOu0J85eeQg=">AAAB6nicbZC7SgNBFIbPeo3rLWppMxgEG8OuhdqIQRvLiOYCyRpmJ2eTIbMXZmaFsOQRbCwUsdR3sbcR38bJpdDEHwY+/v8c5pzjJ4Ir7Tjf1tz8wuLScm7FXl1b39jMb21XVZxKhhUWi1jWfapQ8AgrmmuB9UQiDX2BNb93Ocxr9ygVj6Nb3U/QC2kn4gFnVBvrBu8OW/mCU3RGIrPgTqBw/mGfJW9fdrmV/2y2Y5aGGGkmqFIN10m0l1GpORM4sJupwoSyHu1gw2BEQ1ReNhp1QPaN0yZBLM2LNBm5vzsyGirVD31TGVLdVdPZ0Pwva6Q6OPUyHiWpxoiNPwpSQXRMhnuTNpfItOgboExyMythXSop0+Y6tjmCO73yLFSPiu5x0bl2CqULGCsHu7AHB+DCCZTgCspQAQYdeIAneLaE9Wi9WK/j0jlr0rMDf2S9/wBIVpDK</latexit>

e�

<latexit sha1_base64="8vOwdho95gjdiANhFCsJAI3H2Uo=">AAAB7XicbZA9SwNBEIbn4lc8v6KWNotBsAp3FmojBm0sI5gPSI6wt9lL1uztHbtzQgj5DzYWithY+FPsbcR/4yax0MQXFh7ed4admTCVwqDnfTm5hcWl5ZX8qru2vrG5VdjeqZkk04xXWSIT3Qip4VIoXkWBkjdSzWkcSl4P+5fjvH7HtRGJusFByoOYdpWIBKNorVoLexxpu1D0St5EZB78Hyiev7tn6eunW2kXPlqdhGUxV8gkNabpeykGQ6pRMMlHbiszPKWsT7u8aVHRmJtgOJl2RA6s0yFRou1TSCbu744hjY0ZxKGtjCn2zGw2Nv/LmhlGp8FQqDRDrtj0oyiTBBMyXp10hOYM5cACZVrYWQnrUU0Z2gO59gj+7MrzUDsq+ccl79orli9gqjzswT4cgg8nUIYrqEAVGNzCPTzCk5M4D86z8zItzTk/PbvwR87bNwUzkmo=</latexit>

✓

…but suppressed by 
<latexit sha1_base64="XSQZdF6KE7NdRmL/uTa7KJQ7E9Q=">AAAB73icbVBNS8NAFHypX7V+VT16WSyCp5JIQY9FLx48VLCm0Iay2by0SzebsLsRSumP8OJBQbz6d7z5b9y2OWjrwMIwM499b8JMcG1c99spra1vbG6Vtys7u3v7B9XDo0ed5ophm6UiVZ2QahRcYttwI7CTKaRJKNAPRzcz339CpXkqH8w4wyChA8ljzqixkt+7s9GI9qs1t+7OQVaJV5AaFGj1q1+9KGV5gtIwQbXuem5mgglVhjOB00ov15hRNqID7FoqaYI6mMzXnZIzq0QkTpV90pC5+ntiQhOtx0lokwk1Q73szcT/vG5u4qtgwmWWG5Rs8VGcC2JSMrudRFwhM2JsCWWK210JG1JFmbENVWwJ3vLJq8S/qHuNuufdN2rN66KPMpzAKZyDB5fQhFtoQRsYjOAZXuHNyZwX5935WERLTjFzDH/gfP4Ao+GPlg==</latexit>

⇤

<latexit sha1_base64="msOesA/y98jbqMlUyZIGgeXcuvY=">AAAB6HicbZC7SgNBFIbPxltcb1FLm8EgWIVdC7URgzaWCZgLJEuYnZxNxsxemJkVwpInsLFQxFYfxt5GfBsnl0ITfxj4+P9zmHOOnwiutON8W7ml5ZXVtfy6vbG5tb1T2N2rqziVDGssFrFs+lSh4BHWNNcCm4lEGvoCG/7gepw37lEqHke3epigF9JexAPOqDZWtd8pFJ2SMxFZBHcGxcsP+yJ5/7IrncJnuxuzNMRIM0GVarlOor2MSs2ZwJHdThUmlA1oD1sGIxqi8rLJoCNyZJwuCWJpXqTJxP3dkdFQqWHom8qQ6r6az8bmf1kr1cG5l/EoSTVGbPpRkAqiYzLemnS5RKbF0ABlkptZCetTSZk2t7HNEdz5lRehflJyT0tO1SmWr2CqPBzAIRyDC2dQhhuoQA0YIDzAEzxbd9aj9WK9Tktz1qxnH/7IevsBLzWQLg==</latexit>

h
<latexit sha1_base64="vnMZMZbKER8STGyVLR8oR55tg1o=">AAAB6HicbZC7SgNBFIbPxltcb1FLm8EgWIVdC7URgzaWCZgLJkuYnZxNxsxemJkVwpInsLFQxFYfxt5GfBsniYUm/jDw8f/nMOccPxFcacf5snILi0vLK/lVe219Y3OrsL1TV3EqGdZYLGLZ9KlCwSOsaa4FNhOJNPQFNvzB5Thv3KFUPI6u9TBBL6S9iAecUW2s6k2nUHRKzkRkHtwfKJ6/22fJ26dd6RQ+2t2YpSFGmgmqVMt1Eu1lVGrOBI7sdqowoWxAe9gyGNEQlZdNBh2RA+N0SRBL8yJNJu7vjoyGSg1D31SGVPfVbDY2/8taqQ5OvYxHSaoxYtOPglQQHZPx1qTLJTIthgYok9zMSlifSsq0uY1tjuDOrjwP9aOSe1xyqk6xfAFT5WEP9uEQXDiBMlxBBWrAAOEeHuHJurUerGfrZVqas356duGPrNdvGf2QIA==</latexit>

Z
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- Majorana nature allows for same-sign lepton from
<latexit sha1_base64="+yaOSwxfe4qyJiHjAkSG+FJW5lw=">AAACAXicbVDLSgMxFM3UV62vUTeCIsEiCEKZEVGXRTeuSgv2AZ2xZNJMG5rJjElGKEPdiH/ixoUirgr+hTu/wZ8wfQjaeiDkcM69JOd4EaNSWdankZqZnZtfSC9mlpZXVtfM9Y2KDGOBSRmHLBQ1D0nCKCdlRRUjtUgQFHiMVL3OxcCv3hIhacivVDciboBanPoUI6WlhrlVgAXoqBA6hLHrw5/r+KZhZq2cNQScJvaYZPM7/dLXw26/2DA/nGaI44BwhRmSsm5bkXITJBTFjPQyTixJhHAHtUhdU44CIt1kmKAH97XShH4o9OEKDtXfGwkKpOwGnp4MkGrLSW8g/ufVY+WfuQnlUawIx6OH/JhBnXhQB2xSQbBiXU0QFlT/FeI2EggrXVpGl2BPRp4mlaOcfZKzSrqNczBCGmyDPXAAbHAK8uASFEEZYHAHHsEzeDHujSfj1XgbjaaM8c4m+APj/Rtytpir</latexit>

NN ! `+`+4q
- Negligible background due to lepton number conservation in the SM
- Clean channel with ~20% of decay rate

Higgs run 
<latexit sha1_base64="xC+raOqKDdYoSGXQ5kOyuwpGnLo=">AAACAXicbVC7SgNBFJ31GeNr1UbQYjAIVmE3+AIRghZqZQTzgOwSZieTZMjM7DozK4QlNv6IhY2FIrb+RTp7P8TJo9DEAxcO59zLvfcEEaNKO86XNTU9Mzs3n1pILy4tr6zaa+slFcYSkyIOWSgrAVKEUUGKmmpGKpEkiAeMlIP2ed8v3xOpaChudSciPkdNQRsUI22kmr3pqTupoYKnMLfveCeJJzm8IKVuzc44WWcAOEncEcnktw96V9/XT4Wa3fPqIY45ERozpFTVdSLtJ0hqihnppr1YkQjhNmqSqqECcaL8ZPBBF+4apQ4boTQlNByovycSxJXq8MB0cqRbatzri/951Vg3jv2EiijWRODhokbMoA5hPw5Yp5JgzTqGICypuRXiFpIIaxNa2oTgjr88SUq5rHuYdW5MGmdgiBTYAjtgD7jgCOTBJSiAIsDgATyDV/BmPVov1rv1MWydskYzG+APrM8fuluY0w==</latexit>p
s = 240 GeV

<latexit sha1_base64="aYFmvOmWWMjW2wiArl6t0zDD7dM=">AAAB9HicbVDJSgNBEO1xjXGLetRDYxA8hRnB5SIEvejJCGbBZAg9nZ6kSXfPpLsmEEK+w4uHiHj1Y3Lz7ofYWQ6a+KDg8V4VVfWCWHADrvvlLC2vrK6tpzbSm1vbO7uZvf2SiRJNWZFGItKVgBgmuGJF4CBYJdaMyECwctC+HfvlLtOGR+oJejHzJWkqHnJKwEp+zXQ0YIOvsaw/1zNZN+dOgBeJNyPZ/NH56P77YVioZ0a1RkQTyRRQQYypem4Mfp9o4FSwQbqWGBYT2iZNVrVUEcmM358cPcAnVmngMNK2FOCJ+nuiT6QxPRnYTkmgZea9sfifV00gvPL7XMUJMEWni8JEYIjwOAHc4JpRED1LCNXc3oppi2hCweaUtiF48y8vktJZzrvIuY82jRs0RQodomN0ijx0ifLoDhVQEVHUQS9oiN6crvPqvDsf09YlZzZzgP7A+fwBVgiU2A==</latexit>p
s = mZZ-pole run

- Direct limits well beyond attainable sensitivity from precision measurements
- Test of NP in the multi-TeV regime for 

<latexit sha1_base64="hJ4WEMTxrwHdfVFaWeebSaKNSso=">AAAB7nicbVC7SgNBFL3rM66vqKXNYBCswq6F2ohBGwuLCOYByRJmZ2eTIbOzw8ysEJZ8hI2FIhY2/om9jfg3Th6FJh64cDjnXO4jlJxp43nfzsLi0vLKamHNXd/Y3Nou7uzWdZopQmsk5alqhlhTzgStGWY4bUpFcRJy2gj7VyO/cU+VZqm4MwNJgwR3BYsZwcZKjfaNjUa4Uyx5ZW8MNE/8KSldfLjn8u3LrXaKn+0oJVlChSEca93yPWmCHCvDCKdDt51pKjHp4y5tWSpwQnWQj9cdokOrRChOlS1h0Fj93ZHjROtBEtpkgk1Pz3oj8T+vlZn4LMiZkJmhgkwGxRlHJkWj21HEFCWGDyzBRDG7KyI9rDAx9kOufYI/e/I8qR+X/ZOyd+uVKpcwQQH24QCOwIdTqMA1VKEGBPrwAE/w7Ejn0XlxXifRBWfaswd/4Lz/AGzSkp8=</latexit>

⇤ [See  Caputo+ 1704.08721 for related LHC analysis]

- Consider displaced decay within                              with  
<latexit sha1_base64="IOAvsSavWpb3HKA8g4iMo4X6yTQ=">AAACCnicbVDLSgMxFM3UV62vUZduYosgKGXGhQpuim5cuKhgHzAzlEyatqFJZkgywjB07calv+HGhSJu/QJ3/RvTh6CtBy6cnHMvufeEMaNKO87Qyi0sLi2v5FcLa+sbm1v29k5dRYnEpIYjFslmiBRhVJCappqRZiwJ4iEjjbB/NfIb90QqGok7ncYk4KgraIdipI3UsvdvoE8F9Jyy619kvuQQ88Ex/HnwQdCyS07ZGQPOE3dKSpWif/Q0rKTVlv3ltyOccCI0Zkgpz3ViHWRIaooZGRT8RJEY4T7qEs9QgThRQTY+ZQAPjNKGnUiaEhqO1d8TGeJKpTw0nRzpnpr1RuJ/npfoznmQUREnmgg8+aiTMKgjOMoFtqkkWLPUEIQlNbtC3EMSYW3SK5gQ3NmT50n9pOyelp1bk8YlmCAP9kARHAIXnIEKuAZVUAMYPIBn8ArerEfrxXq3PiatOWs6swv+wPr8BhDDm5k=</latexit>

L 2 [0.1 cm, 1 m]

- See                      for the prompt and collider stable cases2011.04725

https://arxiv.org/pdf/2011.04725.pdf
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[Liao+ 1612.04527]
At any            many more operators…

<latexit sha1_base64="/jF19KH9iBCPV9fwIoupZ6dCCCc=">AAAB6nicbZC7SgNBFIbPxltcb1FLm8EgWIVdi8QmGLSxjGgukCxhdnY2GTI7u8zMCmHJI9hYKGKp72JvI76Nk0uhiT8MfPz/Ocw5x084U9pxvq3cyura+kZ+097a3tndK+wfNFWcSkIbJOaxbPtYUc4EbWimOW0nkuLI57TlD68meeueSsVicadHCfUi3BcsZARrY90G1XKvUHRKzlRoGdw5FC8+7Gry9mXXe4XPbhCTNKJCE46V6rhOor0MS80Ip2O7myqaYDLEfdoxKHBElZdNRx2jE+MEKIyleUKjqfu7I8ORUqPIN5UR1gO1mE3M/7JOqsNzL2MiSTUVZPZRmHKkYzTZGwVMUqL5yAAmkplZERlgiYk217HNEdzFlZeheVZyyyXnxinWLmGmPBzBMZyCCxWowTXUoQEE+vAAT/BscevRerFeZ6U5a95zCH9kvf8AIk+QsQ==</latexit>

d = 6 They induce additional decay modes…

…that can dominate over the mixing 

- Four-fermi operators give 
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- Interesting target for multi-TeV collider

<latexit sha1_base64="4d0mjqcX0pAYlhevenLT5Ed+lHw=">AAACCHicbVC7TsMwFHXKq5RXgJEBiwqJqUpQBYwVLAwMRaIPqQmV4zitVduJbAepijKy8CssDCDEyiew8Te4bQZoOZLlo3PuvfY9QcKo0o7zbZWWlldW18rrlY3Nre0de3evreJUYtLCMYtlN0CKMCpIS1PNSDeRBPGAkU4wupr4nQciFY3FnR4nxOdoIGhEMdJG6tuHnqIDjqC5OPQiiXCm8sy7MRNCdF/P+3bVqTlTwEXiFqQKCjT79pcXxjjlRGjMkFI910m0nyGpKWYkr3ipIgnCIzQgPUMF4kT52XSRHB4bJYRRLM0RGk7V3x0Z4kqNeWAqOdJDNe9NxP+8XqqjCz+jIkk1EXj2UJQyqGM4SQWGVBKs2dgQhCU1f4V4iEwa2mRXMSG48ysvkvZpzT2rObf1auOyiKMMDsAROAEuOAcNcA2aoAUweATP4BW8WU/Wi/VufcxKS1bRsw/+wPr8Aa2KmcI=</latexit>

� ⇠ s

⇤4
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Two interesting channels:               and <latexit sha1_base64="RCoKYNpwS1RcyQ5HK0R+VW8RiYw=">AAAB+HicbVBNS8NAEN34WetHox69LBbBU0lE1GPRiyepYD+gCWWy3bRLdzdhdyPU0F/ixYMiXv0p3vw3btsctPXBwOO9GWbmRSln2njet7Oyura+sVnaKm/v7O5V3P2Dlk4yRWiTJDxRnQg05UzSpmGG006qKIiI03Y0upn67UeqNEvkgxmnNBQwkCxmBIyVem7lDgcmwYHMggEIAT236tW8GfAy8QtSRQUaPfcr6CckE1QawkHrru+lJsxBGUY4nZSDTNMUyAgGtGupBEF1mM8On+ATq/RxnChb0uCZ+nsiB6H1WES2U4AZ6kVvKv7ndTMTX4U5k2lmqCTzRXHGsX11mgLuM0WJ4WNLgChmb8VkCAqIsVmVbQj+4svLpHVW8y9q3v15tX5dxFFCR+gYnSIfXaI6ukUN1EQEZegZvaI358l5cd6dj3nrilPMHKI/cD5/AAjLkrE=</latexit>

N ! ⌫�
<latexit sha1_base64="KHCxj6lhN4eHLxufOyQcM5uPrMU=">AAAB8HicbVDLSgMxFL1TX7W+qi7dBIvgqsyoqMuiG1dSwT6kHUomzbSheQxJRihDv8KNC0Xc+jnu/BvTdhZaPRA4nHMvuedECWfG+v6XV1haXlldK66XNja3tnfKu3tNo1JNaIMornQ7woZyJmnDMstpO9EUi4jTVjS6nvqtR6oNU/LejhMaCjyQLGYEWyc93KKuVegUxb1yxa/6M6C/JMhJBXLUe+XPbl+RVFBpCcfGdAI/sWGGtWWE00mpmxqaYDLCA9pxVGJBTZjNDp6gI6f0Uay0e9KimfpzI8PCmLGI3KTAdmgWvan4n9dJbXwZZkwmqaWSzD+KU45cyGl61GeaEsvHjmCimbsVkSHWmFjXUcmVECxG/kuaJ9XgvOrfnVVqV3kdRTiAQziGAC6gBjdQhwYQEPAEL/Dqae/Ze/Pe56MFL9/Zh1/wPr4BNxiPXw==</latexit>

N ! 3f

<latexit sha1_base64="jX6gpwbAoDIO90EKtv9gTi4DD/k=">AAAB6nicbZDJSgNBEIZrXOO4RT16aQyCIIQZD+pFDHrxGNEskIyhp1OTNOlZ6O4RwpBH8OJBEY/6Lt69iG9jZzlo4g8NH/9fRVeVnwiutON8W3PzC4tLy7kVe3VtfWMzv7VdVXEqGVZYLGJZ96lCwSOsaK4F1hOJNPQF1vze5TCv3aNUPI5udT9BL6SdiAecUW2sG7w7bOULTtEZicyCO4HC+Yd9lrx92eVW/rPZjlkaYqSZoEo1XCfRXkal5kzgwG6mChPKerSDDYMRDVF52WjUAdk3TpsEsTQv0mTk/u7IaKhUP/RNZUh1V01nQ/O/rJHq4NTLeJSkGiM2/ihIBdExGe5N2lwi06JvgDLJzayEdamkTJvr2OYI7vTKs1A9KrrHRefaKZQuYKwc7MIeHIALJ1CCKyhDBRh04AGe4NkS1qP1Yr2OS+esSc8O/JH1/gNFTpDI</latexit>

e+

<latexit sha1_base64="0VG/CwQct7sLPDm+cOu0J85eeQg=">AAAB6nicbZC7SgNBFIbPeo3rLWppMxgEG8OuhdqIQRvLiOYCyRpmJ2eTIbMXZmaFsOQRbCwUsdR3sbcR38bJpdDEHwY+/v8c5pzjJ4Ir7Tjf1tz8wuLScm7FXl1b39jMb21XVZxKhhUWi1jWfapQ8AgrmmuB9UQiDX2BNb93Ocxr9ygVj6Nb3U/QC2kn4gFnVBvrBu8OW/mCU3RGIrPgTqBw/mGfJW9fdrmV/2y2Y5aGGGkmqFIN10m0l1GpORM4sJupwoSyHu1gw2BEQ1ReNhp1QPaN0yZBLM2LNBm5vzsyGirVD31TGVLdVdPZ0Pwva6Q6OPUyHiWpxoiNPwpSQXRMhnuTNpfItOgboExyMythXSop0+Y6tjmCO73yLFSPiu5x0bl2CqULGCsHu7AHB+DCCZTgCspQAQYdeIAneLaE9Wi9WK/j0jlr0rMDf2S9/wBIVpDK</latexit>

e�

<latexit sha1_base64="bgRbS1Lw+uNI0Tx97eOVyByN76A=">AAAB6HicbZC7SgNBFIbPxltcb1FLm8EgWIVdC7URgzZWkoC5QLKE2cnZZMzshZlZISx5AhsLRWz1YextxLdxklho4g8DH/9/DnPO8RPBlXacLyu3sLi0vJJftdfWNza3Cts7dRWnkmGNxSKWTZ8qFDzCmuZaYDORSENfYMMfXI7zxh1KxePoRg8T9ELai3jAGdXGql53CkWn5ExE5sH9geL5u32WvH3alU7ho92NWRpipJmgSrVcJ9FeRqXmTODIbqcKE8oGtIctgxENUXnZZNAROTBOlwSxNC/SZOL+7shoqNQw9E1lSHVfzWZj87+slerg1Mt4lKQaIzb9KEgF0TEZb026XCLTYmiAMsnNrIT1qaRMm9vY5gju7MrzUD8qucclp+oUyxcwVR72YB8OwYUTKMMVVKAGDBDu4RGerFvrwXq2XqalOeunZxf+yHr9BgfNkBQ=</latexit>

N

<latexit sha1_base64="bgRbS1Lw+uNI0Tx97eOVyByN76A=">AAAB6HicbZC7SgNBFIbPxltcb1FLm8EgWIVdC7URgzZWkoC5QLKE2cnZZMzshZlZISx5AhsLRWz1YextxLdxklho4g8DH/9/DnPO8RPBlXacLyu3sLi0vJJftdfWNza3Cts7dRWnkmGNxSKWTZ8qFDzCmuZaYDORSENfYMMfXI7zxh1KxePoRg8T9ELai3jAGdXGql53CkWn5ExE5sH9geL5u32WvH3alU7ho92NWRpipJmgSrVcJ9FeRqXmTODIbqcKE8oGtIctgxENUXnZZNAROTBOlwSxNC/SZOL+7shoqNQw9E1lSHVfzWZj87+slerg1Mt4lKQaIzb9KEgF0TEZb026XCLTYmiAMsnNrIT1qaRMm9vY5gju7MrzUD8qucclp+oUyxcwVR72YB8OwYUTKMMVVKAGDBDu4RGerFvrwXq2XqalOeunZxf+yHr9BgfNkBQ=</latexit>

N

<latexit sha1_base64="amMVT+vAmiqocnb6R0pE/0znvaU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseiF48V7Qe0oWy2m3bpZhN2J0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6xEnC/YgOlQgFo2ilh55K++WKW3XnIKvEy0kFcjT65a/eIGZpxBUySY3pem6CfkY1Cib5tNRLDU8oG9Mh71qqaMSNn81PnZIzqwxIGGtbCslc/T2R0ciYSRTYzojiyCx7M/E/r5tieO1nQiUpcsUWi8JUEozJ7G8yEJozlBNLKNPC3krYiGrK0KZTsiF4yy+vktZF1atV3fvLSv0mj6MIJ3AK5+DBFdThDhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzifP2CJjdw=</latexit>⌫

<latexit sha1_base64="amMVT+vAmiqocnb6R0pE/0znvaU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseiF48V7Qe0oWy2m3bpZhN2J0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6xEnC/YgOlQgFo2ilh55K++WKW3XnIKvEy0kFcjT65a/eIGZpxBUySY3pem6CfkY1Cib5tNRLDU8oG9Mh71qqaMSNn81PnZIzqwxIGGtbCslc/T2R0ciYSRTYzojiyCx7M/E/r5tieO1nQiUpcsUWi8JUEozJ7G8yEJozlBNLKNPC3krYiGrK0KZTsiF4yy+vktZF1atV3fvLSv0mj6MIJ3AK5+DBFdThDhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzifP2CJjdw=</latexit>⌫

<latexit sha1_base64="UD0zqrn256RR3QuXxywn+gfuMJI=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Rj04jGCeUCyhN7JbDJmZnaZmRVCyD948aCIV//Hm3/jJNmDJhY0FFXddHdFqeDG+v63t7K6tr6xWdgqbu/s7u2XDg4bJsk0ZXWaiES3IjRMcMXqllvBWqlmKCPBmtHwduo3n5g2PFEPdpSyUGJf8ZhTtE5qdPooJXZLZb/iz0CWSZCTMuSodUtfnV5CM8mUpQKNaQd+asMxasupYJNiJzMsRTrEPms7qlAyE45n107IqVN6JE60K2XJTP09MUZpzEhGrlOiHZhFbyr+57UzG1+HY67SzDJF54viTBCbkOnrpMc1o1aMHEGqubuV0AFqpNYFVHQhBIsvL5PGeSW4rPj3F+XqTR5HAY7hBM4ggCuowh3UoA4UHuEZXuHNS7wX7937mLeuePnMEfyB9/kDiJGPGg==</latexit>�

<latexit sha1_base64="UD0zqrn256RR3QuXxywn+gfuMJI=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Rj04jGCeUCyhN7JbDJmZnaZmRVCyD948aCIV//Hm3/jJNmDJhY0FFXddHdFqeDG+v63t7K6tr6xWdgqbu/s7u2XDg4bJsk0ZXWaiES3IjRMcMXqllvBWqlmKCPBmtHwduo3n5g2PFEPdpSyUGJf8ZhTtE5qdPooJXZLZb/iz0CWSZCTMuSodUtfnV5CM8mUpQKNaQd+asMxasupYJNiJzMsRTrEPms7qlAyE45n107IqVN6JE60K2XJTP09MUZpzEhGrlOiHZhFbyr+57UzG1+HY67SzDJF54viTBCbkOnrpMc1o1aMHEGqubuV0AFqpNYFVHQhBIsvL5PGeSW4rPj3F+XqTR5HAY7hBM4ggCuowh3UoA4UHuEZXuHNS7wX7937mLeuePnMEfyB9/kDiJGPGg==</latexit>�

<latexit sha1_base64="jX6gpwbAoDIO90EKtv9gTi4DD/k=">AAAB6nicbZDJSgNBEIZrXOO4RT16aQyCIIQZD+pFDHrxGNEskIyhp1OTNOlZ6O4RwpBH8OJBEY/6Lt69iG9jZzlo4g8NH/9fRVeVnwiutON8W3PzC4tLy7kVe3VtfWMzv7VdVXEqGVZYLGJZ96lCwSOsaK4F1hOJNPQF1vze5TCv3aNUPI5udT9BL6SdiAecUW2sG7w7bOULTtEZicyCO4HC+Yd9lrx92eVW/rPZjlkaYqSZoEo1XCfRXkal5kzgwG6mChPKerSDDYMRDVF52WjUAdk3TpsEsTQv0mTk/u7IaKhUP/RNZUh1V01nQ/O/rJHq4NTLeJSkGiM2/ihIBdExGe5N2lwi06JvgDLJzayEdamkTJvr2OYI7vTKs1A9KrrHRefaKZQuYKwc7MIeHIALJ1CCKyhDBRh04AGe4NkS1qP1Yr2OS+esSc8O/JH1/gNFTpDI</latexit>

e+

<latexit sha1_base64="0VG/CwQct7sLPDm+cOu0J85eeQg=">AAAB6nicbZC7SgNBFIbPeo3rLWppMxgEG8OuhdqIQRvLiOYCyRpmJ2eTIbMXZmaFsOQRbCwUsdR3sbcR38bJpdDEHwY+/v8c5pzjJ4Ir7Tjf1tz8wuLScm7FXl1b39jMb21XVZxKhhUWi1jWfapQ8AgrmmuB9UQiDX2BNb93Ocxr9ygVj6Nb3U/QC2kn4gFnVBvrBu8OW/mCU3RGIrPgTqBw/mGfJW9fdrmV/2y2Y5aGGGkmqFIN10m0l1GpORM4sJupwoSyHu1gw2BEQ1ReNhp1QPaN0yZBLM2LNBm5vzsyGirVD31TGVLdVdPZ0Pwva6Q6OPUyHiWpxoiNPwpSQXRMhnuTNpfItOgboExyMythXSop0+Y6tjmCO73yLFSPiu5x0bl2CqULGCsHu7AHB+DCCZTgCspQAQYdeIAneLaE9Wi9WK/j0jlr0rMDf2S9/wBIVpDK</latexit>

e�

<latexit sha1_base64="bgRbS1Lw+uNI0Tx97eOVyByN76A=">AAAB6HicbZC7SgNBFIbPxltcb1FLm8EgWIVdC7URgzZWkoC5QLKE2cnZZMzshZlZISx5AhsLRWz1YextxLdxklho4g8DH/9/DnPO8RPBlXacLyu3sLi0vJJftdfWNza3Cts7dRWnkmGNxSKWTZ8qFDzCmuZaYDORSENfYMMfXI7zxh1KxePoRg8T9ELai3jAGdXGql53CkWn5ExE5sH9geL5u32WvH3alU7ho92NWRpipJmgSrVcJ9FeRqXmTODIbqcKE8oGtIctgxENUXnZZNAROTBOlwSxNC/SZOL+7shoqNQw9E1lSHVfzWZj87+slerg1Mt4lKQaIzb9KEgF0TEZb026XCLTYmiAMsnNrIT1qaRMm9vY5gju7MrzUD8qucclp+oUyxcwVR72YB8OwYUTKMMVVKAGDBDu4RGerFvrwXq2XqalOeunZxf+yHr9BgfNkBQ=</latexit>

N

<latexit sha1_base64="bgRbS1Lw+uNI0Tx97eOVyByN76A=">AAAB6HicbZC7SgNBFIbPxltcb1FLm8EgWIVdC7URgzZWkoC5QLKE2cnZZMzshZlZISx5AhsLRWz1YextxLdxklho4g8DH/9/DnPO8RPBlXacLyu3sLi0vJJftdfWNza3Cts7dRWnkmGNxSKWTZ8qFDzCmuZaYDORSENfYMMfXI7zxh1KxePoRg8T9ELai3jAGdXGql53CkWn5ExE5sH9geL5u32WvH3alU7ho92NWRpipJmgSrVcJ9FeRqXmTODIbqcKE8oGtIctgxENUXnZZNAROTBOlwSxNC/SZOL+7shoqNQw9E1lSHVfzWZj87+slerg1Mt4lKQaIzb9KEgF0TEZb026XCLTYmiAMsnNrIT1qaRMm9vY5gju7MrzUD8qucclp+oUyxcwVR72YB8OwYUTKMMVVKAGDBDu4RGerFvrwXq2XqalOeunZxf+yHr9BgfNkBQ=</latexit>

N

<latexit sha1_base64="2MjD4KkHKZBHXEUJKWol2ZCTDi0=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cK9gPaUDbbSbt0swm7G6GE/gUvHhTx6h/y5r9x0+agrQ8GHu/NMDMvSATXxnW/ndLa+sbmVnm7srO7t39QPTxq6zhVDFssFrHqBlSj4BJbhhuB3UQhjQKBnWByl/udJ1Sax/LRTBP0IzqSPOSMmlzqoxCDas2tu3OQVeIVpAYFmoPqV38YszRCaZigWvc8NzF+RpXhTOCs0k81JpRN6Ah7lkoaofaz+a0zcmaVIQljZUsaMld/T2Q00noaBbYzomasl71c/M/rpSa88TMuk9SgZItFYSqIiUn+OBlyhcyIqSWUKW5vJWxMFWXGxlOxIXjLL6+S9kXdu6q7D5e1xm0RRxlO4BTOwYNraMA9NKEFDMbwDK/w5kTOi/PufCxaS04xcwx/4Hz+AA8MjkA=</latexit>

`

<latexit sha1_base64="welsyGpmTqrsLYbPwnQAGP4bbI4=">AAAB7XicbVC7TgMxENzjGcIrQEljESFRRXcIAWUEDWWQyENKTpHP8SUmPvtk7yFFUf6BhgKEaPkfOv4GJ7kCEqYazexqZydKpbDo+9/eyura+sZmYau4vbO7t186OGxYnRnG60xLbVoRtVwKxesoUPJWajhNIsmb0fB26jefuLFCqwccpTxMaF+JWDCKTmp0ImpI3C2V/Yo/A1kmQU7KkKPWLX11epplCVfIJLW2HfgphmNqUDDJJ8VOZnlK2ZD2edtRRRNuw/Es7YScOqVHYu0Oa4Vkpv7eGNPE2lESucmE4sAuelPxP6+dYXwdjoVKM+SKzQ/FmSSoyfR10hOGM5QjRygzwmUlbEANZegKKroSgsWXl0njvBJcVvz7i3L1Jq+jAMdwAmcQwBVU4Q5qUAcGj/AMr/Dmae/Fe/c+5qMrXr5zBH/gff4AGxqO0g==</latexit>

f̄
<latexit sha1_base64="vONHv6irClAb1ijOlijlnZazvfU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUCPvlilt15yCrxMtJBXLU++Wv3iBmaYTSMEG17npuYvyMKsOZwGmpl2pMKBvTIXYtlTRC7WfzQ6fkzCoDEsbKljRkrv6eyGik9SQKbGdEzUgvezPxP6+bmvDGz7hMUoOSLRaFqSAmJrOvyYArZEZMLKFMcXsrYSOqKDM2m5INwVt+eZW0LqreVdVtXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBzJeM7w==</latexit>

f
<latexit sha1_base64="2MjD4KkHKZBHXEUJKWol2ZCTDi0=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cK9gPaUDbbSbt0swm7G6GE/gUvHhTx6h/y5r9x0+agrQ8GHu/NMDMvSATXxnW/ndLa+sbmVnm7srO7t39QPTxq6zhVDFssFrHqBlSj4BJbhhuB3UQhjQKBnWByl/udJ1Sax/LRTBP0IzqSPOSMmlzqoxCDas2tu3OQVeIVpAYFmoPqV38YszRCaZigWvc8NzF+RpXhTOCs0k81JpRN6Ah7lkoaofaz+a0zcmaVIQljZUsaMld/T2Q00noaBbYzomasl71c/M/rpSa88TMuk9SgZItFYSqIiUn+OBlyhcyIqSWUKW5vJWxMFWXGxlOxIXjLL6+S9kXdu6q7D5e1xm0RRxlO4BTOwYNraMA9NKEFDMbwDK/w5kTOi/PufCxaS04xcwx/4Hz+AA8MjkA=</latexit>

`

<latexit sha1_base64="vONHv6irClAb1ijOlijlnZazvfU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUCPvlilt15yCrxMtJBXLU++Wv3iBmaYTSMEG17npuYvyMKsOZwGmpl2pMKBvTIXYtlTRC7WfzQ6fkzCoDEsbKljRkrv6eyGik9SQKbGdEzUgvezPxP6+bmvDGz7hMUoOSLRaFqSAmJrOvyYArZEZMLKFMcXsrYSOqKDM2m5INwVt+eZW0LqreVdVtXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBzJeM7w==</latexit>

f

<latexit sha1_base64="welsyGpmTqrsLYbPwnQAGP4bbI4=">AAAB7XicbVC7TgMxENzjGcIrQEljESFRRXcIAWUEDWWQyENKTpHP8SUmPvtk7yFFUf6BhgKEaPkfOv4GJ7kCEqYazexqZydKpbDo+9/eyura+sZmYau4vbO7t186OGxYnRnG60xLbVoRtVwKxesoUPJWajhNIsmb0fB26jefuLFCqwccpTxMaF+JWDCKTmp0ImpI3C2V/Yo/A1kmQU7KkKPWLX11epplCVfIJLW2HfgphmNqUDDJJ8VOZnlK2ZD2edtRRRNuw/Es7YScOqVHYu0Oa4Vkpv7eGNPE2lESucmE4sAuelPxP6+dYXwdjoVKM+SKzQ/FmSSoyfR10hOGM5QjRygzwmUlbEANZegKKroSgsWXl0njvBJcVvz7i3L1Jq+jAMdwAmcQwBVU4Q5qUAcGj/AMr/Dmae/Fe/c+5qMrXr5zBH/gff4AGxqO0g==</latexit>

f̄

Displaced region Multi-TeV sensitivity!!!
- See                      for the prompt and collider stable cases2201.11754

https://arxiv.org/pdf/2201.11754.pdf
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Many experiments are sensitive to 
<latexit sha1_base64="5wF0rb7hP37odYGJ6Lp2hebTcb8=">AAACDXicbVDLSsNAFJ3UV62vqEs3g1WoC8tERAU3RTfurGAf0IQymU7aoTNJmJkIJeQH3Pgrblwo4ta9O//GaZuFth64cDjnXu69x485Uxqhb6uwsLi0vFJcLa2tb2xu2ds7TRUlktAGiXgk2z5WlLOQNjTTnLZjSbHwOW35w+ux33qgUrEovNejmHoC90MWMIK1kbr2AXE1TqCrmICpSzCHt1nFQccOQkfuZepKAUXWtcuoiiaA88TJSRnkqHftL7cXkUTQUBOOleo4KNZeiqVmhNOs5CaKxpgMcZ92DA2xoMpLJ99k8NAoPRhE0lSo4UT9PZFiodRI+KZTYD1Qs95Y/M/rJDq48FIWxommIZkuChIOdQTH0cAek5RoPjIEE8nMrZAMsMREmwBLJgRn9uV50jypOmdVdHdarl3lcRTBHtgHFeCAc1ADN6AOGoCAR/AMXsGb9WS9WO/Wx7S1YOUzu+APrM8fOuiZwA==</latexit>

c⌧ ⇠ O(10� 100) m

<latexit sha1_base64="UpTw7oBAndAPsQee3/mFi2yT9Yg=">AAACHnicbVDLSgMxFM3UV62vqks3wSK4KjPFqhuh1I2rWsE+oNMOmTRtQ5PMkGSEMsyXuPFX3LhQRHClf2Om7UJbDwTOPedebu7xQ0aVtu1vK7Oyura+kd3MbW3v7O7l9w+aKogkJg0csEC2faQIo4I0NNWMtENJEPcZafnj69RvPRCpaCDu9SQkXY6Ggg4oRtpIXr4cuxgxeJv0yl5cqybwCtY8B7qKDjnqxS6PoCuixIglWPXSOi29fMEu2lPAZeLMSQHMUffyn24/wBEnQmOGlOo4dqi7MZKaYkaSnBspEiI8RkPSMVQgTlQ3np6XwBOj9OEgkOYJDafq74kYcaUm3DedHOmRWvRS8T+vE+nBZTemIow0EXi2aBAxqAOYZgX7VBKs2cQQhCU1f4V4hCTC2iSaMyE4iycvk2ap6JwX7buzQqU6jyMLjsAxOAUOuAAVcAPqoAEweATP4BW8WU/Wi/VufcxaM9Z85hD8gfX1AxOMoT8=</latexit>

O
5
NB = N1�

µ⌫N2Bµ⌫

<latexit sha1_base64="lk+UlvCnnvBpUtfv8KVu0PTsG8k=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0mKqMeiF09SwX5AG8pmu2mX7m7C7kYooX/BiwdFvPqHvPlv3KQ5aOuDgcd7M8zMC2LOtHHdb6e0tr6xuVXeruzs7u0fVA+POjpKFKFtEvFI9QKsKWeStg0znPZiRbEIOO0G09vM7z5RpVkkH80spr7AY8lCRrDJpPthAw2rNbfu5kCrxCtIDQq0htWvwSgiiaDSEI617ntubPwUK8MIp/PKINE0xmSKx7RvqcSCaj/Nb52jM6uMUBgpW9KgXP09kWKh9UwEtlNgM9HLXib+5/UTE177KZNxYqgki0VhwpGJUPY4GjFFieEzSzBRzN6KyAQrTIyNp2JD8JZfXiWdRt27rLsPF7XmTRFHGU7gFM7Bgytowh20oA0EJvAMr/DmCOfFeXc+Fq0lp5g5hj9wPn8AJSWNpg==</latexit>

N2
<latexit sha1_base64="giqLWZCUoU9EToNU3AYjK9Psp9c=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRiyepaD+gDWWznbRLN5uwuxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrK6tbxQ3S1vbO7t75f2Dpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGN1O/9YRK81g+mnGCfkQHkoecUWOlh7ue1ytX3Ko7A1kmXk4qkKPeK391+zFLI5SGCap1x3MT42dUGc4ETkrdVGNC2YgOsGOppBFqP5udOiEnVumTMFa2pCEz9fdERiOtx1FgOyNqhnrRm4r/eZ3UhFd+xmWSGpRsvihMBTExmf5N+lwhM2JsCWWK21sJG1JFmbHplGwI3uLLy6R5VvUuqu79eaV2ncdRhCM4hlPw4BJqcAt1aACDATzDK7w5wnlx3p2PeWvByWcO4Q+czx/NS417</latexit>

N1

<latexit sha1_base64="UD0zqrn256RR3QuXxywn+gfuMJI=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Rj04jGCeUCyhN7JbDJmZnaZmRVCyD948aCIV//Hm3/jJNmDJhY0FFXddHdFqeDG+v63t7K6tr6xWdgqbu/s7u2XDg4bJsk0ZXWaiES3IjRMcMXqllvBWqlmKCPBmtHwduo3n5g2PFEPdpSyUGJf8ZhTtE5qdPooJXZLZb/iz0CWSZCTMuSodUtfnV5CM8mUpQKNaQd+asMxasupYJNiJzMsRTrEPms7qlAyE45n107IqVN6JE60K2XJTP09MUZpzEhGrlOiHZhFbyr+57UzG1+HY67SzDJF54viTBCbkOnrpMc1o1aMHEGqubuV0AFqpNYFVHQhBIsvL5PGeSW4rPj3F+XqTR5HAY7hBM4ggCuowh3UoA4UHuEZXuHNS7wX7937mLeuePnMEfyB9/kDiJGPGg==</latexit>� <latexit sha1_base64="lO7QnefqA5PckRH8QnbruW5ZrEE="></latexit>

c⌧ ' 0.5 m

✓
0.1

�

◆3 ✓ ⇤

100 GeV

◆2 ✓0.1 GeV

mN1

◆3
<latexit sha1_base64="pQPmAmRgi1nMe3zMGhLnRrfOkUg=">AAACEXicbZBNS8MwGMfT+TbnW9Wjl+AQdnG0Q9SLMPTiSSa4F1hLSbN0C0vakqTCKP0KXvwqXjwo4tWbN7+NWVdBNx8I+fH/Pw/J8/djRqWyrC+jtLS8srpWXq9sbG5t75i7ex0ZJQKTNo5YJHo+koTRkLQVVYz0YkEQ9xnp+uOrqd+9J0LSKLxTk5i4HA1DGlCMlJY8s+YMCFMIXkAnEAin3EtvvEZ2nN92lqU/4JlVq27lBRfBLqAKimp55qcziHDCSagwQ1L2bStWboqEopiRrOIkksQIj9GQ9DWGiBPppvlGGTzSygAGkdAnVDBXf0+kiEs54b7u5EiN5Lw3Ff/z+okKzt2UhnGiSIhnDwUJgyqC03jggAqCFZtoQFhQ/VeIR0gno3SIFR2CPb/yInQadfu0bt2eVJuXRRxlcAAOQQ3Y4Aw0wTVogTbA4AE8gRfwajwaz8ab8T5rLRnFzD74U8bHN/c+nR8=</latexit>

� =
mN2 �mN1

mN1

The decay length is controlled by the mass splitting 

For                        dominant production via meson decay

FASER, MATHUSLA, ANUBIS, CODEX-b, MoEDAL-MAPP, AL3X, FACET, SHiP, SND@LHC…

Can they test this scenario? Focus on the simplest case:no mixing and only          . 
<latexit sha1_base64="UpTw7oBAndAPsQee3/mFi2yT9Yg=">AAACHnicbVDLSgMxFM3UV62vqks3wSK4KjPFqhuh1I2rWsE+oNMOmTRtQ5PMkGSEMsyXuPFX3LhQRHClf2Om7UJbDwTOPedebu7xQ0aVtu1vK7Oyura+kd3MbW3v7O7l9w+aKogkJg0csEC2faQIo4I0NNWMtENJEPcZafnj69RvPRCpaCDu9SQkXY6Ggg4oRtpIXr4cuxgxeJv0yl5cqybwCtY8B7qKDjnqxS6PoCuixIglWPXSOi29fMEu2lPAZeLMSQHMUffyn24/wBEnQmOGlOo4dqi7MZKaYkaSnBspEiI8RkPSMVQgTlQ3np6XwBOj9OEgkOYJDafq74kYcaUm3DedHOmRWvRS8T+vE+nBZTemIow0EXi2aBAxqAOYZgX7VBKs2cQQhCU1f4V4hCTC2iSaMyE4iycvk2ap6JwX7buzQqU6jyMLjsAxOAUOuAAVcAPqoAEweATP4BW8WU/Wi/VufcxaM9Z85hD8gfX1AxOMoT8=</latexit>

O
5
NB = N1�

µ⌫N2Bµ⌫

<latexit sha1_base64="k4/W23kLDkFqE2VOVBq2UV7Q9+s=">AAACAnicbVBNS8NAEN3Ur1q/op7Ey2IRPJVERAUvRQ96kgr2A5oQNttpu3Q3CbsboYTixb/ixYMiXv0V3vw3btsctPXBwOO9GWbmhQlnSjvOt1VYWFxaXimultbWNza37O2dhopTSaFOYx7LVkgUcBZBXTPNoZVIICLk0AwHV2O/+QBSsTi618MEfEF6EesySrSRAntPBLfY46CUYgK73kXmSYGvoTEK7LJTcSbA88TNSRnlqAX2l9eJaSog0pQTpdquk2g/I1IzymFU8lIFCaED0oO2oRERoPxs8sIIHxqlg7uxNBVpPFF/T2REKDUUoekURPfVrDcW//Paqe6e+xmLklRDRKeLuinHOsbjPHCHSaCaDw0hVDJzK6Z9IgnVJrWSCcGdfXmeNI4r7mnFuTspVy/zOIpoHx2gI+SiM1RFN6iG6oiiR/SMXtGb9WS9WO/Wx7S1YOUzu+gPrM8f7VuWfQ==</latexit>

mN . 1 GeV

<latexit sha1_base64="VeKlLpA9elKfa1zVxjn7PbUwt7g=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomIeix68diC/YA2lM120q7dbOLuRiihv8CLB0W8+pO8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtJ1Sax/LejBP0IzqQPOSMGivVH3ulsltxZyDLxMtJGXLUeqWvbj9maYTSMEG17nhuYvyMKsOZwEmxm2pMKBvRAXYslTRC7WezQyfk1Cp9EsbKljRkpv6eyGik9TgKbGdEzVAvelPxP6+TmvDaz7hMUoOSzReFqSAmJtOvSZ8rZEaMLaFMcXsrYUOqKDM2m6INwVt8eZk0zyveZcWtX5SrN3kcBTiGEzgDD66gCndQgwYwQHiGV3hzHpwX5935mLeuOPnMEfyB8/kD3UOM+g==</latexit>q

<latexit sha1_base64="NzV3syf7kxD6za5/mJH5qnm+FpM=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKqMegF48RzAOSJcxOZpMx81hnZoWw5B+8eFDEq//jzb9xkuxBEwsaiqpuuruihDNjff/bK6ysrq1vFDdLW9s7u3vl/YOmUakmtEEUV7odYUM5k7RhmeW0nWiKRcRpKxrdTP3WE9WGKXlvxwkNBR5IFjOCrZOa3Qhr9NgrV/yqPwNaJkFOKpCj3it/dfuKpIJKSzg2phP4iQ0zrC0jnE5K3dTQBJMRHtCOoxILasJsdu0EnTilj2KlXUmLZurviQwLY8Yicp0C26FZ9Kbif14ntfFVmDGZpJZKMl8UpxxZhaavoz7TlFg+dgQTzdytiAyxxsS6gEouhGDx5WXSPKsGF1X/7rxSu87jKMIRHMMpBHAJNbiFOjSAwAM8wyu8ecp78d69j3lrwctnDuEPvM8fK8aO3Q==</latexit>

q̄

<latexit sha1_base64="XZiOPvdPzFCirjIXobWecfmTm6Q=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRixehgv2ANpTNdtMu3Wzi7kQooX/CiwdFvPp3vPlv3LY5aOuDgcd7M8zMCxIpDLrut1NYWV1b3yhulra2d3b3yvsHTROnmvEGi2Ws2wE1XArFGyhQ8naiOY0CyVvB6Gbqt564NiJWDzhOuB/RgRKhYBSt1M66jEpyN+mVK27VnYEsEy8nFchR75W/uv2YpRFXyCQ1puO5CfoZ1SiY5JNSNzU8oWxEB7xjqaIRN342u3dCTqzSJ2GsbSkkM/X3REYjY8ZRYDsjikOz6E3F/7xOiuGVnwmVpMgVmy8KU0kwJtPnSV9ozlCOLaFMC3srYUOqKUMbUcmG4C2+vEyaZ1Xvouren1dq13kcRTiCYzgFDy6hBrdQhwYwkPAMr/DmPDovzrvzMW8tOPnMIfyB8/kDtL2PwA==</latexit>

M
<latexit sha1_base64="uHO2tF8ruDolzOrCYtZNl6BSF8E=">AAAB8HicbVBNS8NAEJ34WetX1aOXxSJ4kJKIqMeiF48V7Ie2oUy2m3bpbhJ2N0IJ/RVePCji1Z/jzX/jts1BWx8MPN6bYWZekAiujet+O0vLK6tr64WN4ubW9s5uaW+/oeNUUVansYhVK0DNBI9Y3XAjWCtRDGUgWDMY3kz85hNTmsfRvRklzJfYj3jIKRorPXT6KCWeksduqexW3CnIIvFyUoYctW7pq9OLaSpZZKhArduemxg/Q2U4FWxc7KSaJUiH2GdtSyOUTPvZ9OAxObZKj4SxshUZMlV/T2QotR7JwHZKNAM9703E/7x2asIrP+NRkhoW0dmiMBXExGTyPelxxagRI0uQKm5vJXSACqmxGRVtCN78y4ukcVbxLiru3Xm5ep3HUYBDOIIT8OASqnALNagDBQnP8ApvjnJenHfnY9a65OQzB/AHzucP+p2P3g==</latexit>

! , Z
<latexit sha1_base64="3DqplWEdlUgkg4ffhv+PY9Y/fKk=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9Vj04kkq2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dlZW19Y3Ngtbxe2d3b390sFhU8epYthgsYhVO6AaBZfYMNwIbCcKaRQIbAWjm6nfekKleSwfzThBP6IDyUPOqLHSw12v2iuV3Yo7A1kmXk7KkKPeK311+zFLI5SGCap1x3MT42dUGc4ETordVGNC2YgOsGOppBFqP5udOiGnVumTMFa2pCEz9fdERiOtx1FgOyNqhnrRm4r/eZ3UhFd+xmWSGpRsvihMBTExmf5N+lwhM2JsCWWK21sJG1JFmbHpFG0I3uLLy6RZrXgXFff+vFy7zuMowDGcwBl4cAk1uIU6NIDBAJ7hFd4c4bw4787HvHXFyWeO4A+czx/Oz418</latexit>

N2

<latexit sha1_base64="giqLWZCUoU9EToNU3AYjK9Psp9c=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRiyepaD+gDWWznbRLN5uwuxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrK6tbxQ3S1vbO7t75f2Dpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGN1O/9YRK81g+mnGCfkQHkoecUWOlh7ue1ytX3Ko7A1kmXk4qkKPeK391+zFLI5SGCap1x3MT42dUGc4ETkrdVGNC2YgOsGOppBFqP5udOiEnVumTMFa2pCEz9fdERiOtx1FgOyNqhnrRm4r/eZ3UhFd+xmWSGpRsvihMBTExmf5N+lwhM2JsCWWK21sJG1JFmbHplGwI3uLLy6R5VvUuqu79eaV2ncdRhCM4hlPw4BJqcAt1aACDATzDK7w5wnlx3p2PeWvByWcO4Q+czx/NS417</latexit>

N1

<latexit sha1_base64="UD0zqrn256RR3QuXxywn+gfuMJI=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Rj04jGCeUCyhN7JbDJmZnaZmRVCyD948aCIV//Hm3/jJNmDJhY0FFXddHdFqeDG+v63t7K6tr6xWdgqbu/s7u2XDg4bJsk0ZXWaiES3IjRMcMXqllvBWqlmKCPBmtHwduo3n5g2PFEPdpSyUGJf8ZhTtE5qdPooJXZLZb/iz0CWSZCTMuSodUtfnV5CM8mUpQKNaQd+asMxasupYJNiJzMsRTrEPms7qlAyE45n107IqVN6JE60K2XJTP09MUZpzEhGrlOiHZhFbyr+57UzG1+HY67SzDJF54viTBCbkOnrpMc1o1aMHEGqubuV0AFqpNYFVHQhBIsvL5PGeSW4rPj3F+XqTR5HAY7hBM4ggCuowh3UoA4UHuEZXuHNS7wX7937mLeuePnMEfyB9/kDiJGPGg==</latexit>!

<latexit sha1_base64="giqLWZCUoU9EToNU3AYjK9Psp9c=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRiyepaD+gDWWznbRLN5uwuxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrK6tbxQ3S1vbO7t75f2Dpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGN1O/9YRK81g+mnGCfkQHkoecUWOlh7ue1ytX3Ko7A1kmXk4qkKPeK391+zFLI5SGCap1x3MT42dUGc4ETkrdVGNC2YgOsGOppBFqP5udOiEnVumTMFa2pCEz9fdERiOtx1FgOyNqhnrRm4r/eZ3UhFd+xmWSGpRsvihMBTExmf5N+lwhM2JsCWWK21sJG1JFmbHplGwI3uLLy6R5VvUuqu79eaV2ncdRhCM4hlPw4BJqcAt1aACDATzDK7w5wnlx3p2PeWvByWcO4Q+czx/NS417</latexit>

N1

<latexit sha1_base64="giqLWZCUoU9EToNU3AYjK9Psp9c=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRiyepaD+gDWWznbRLN5uwuxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrK6tbxQ3S1vbO7t75f2Dpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGN1O/9YRK81g+mnGCfkQHkoecUWOlh7ue1ytX3Ko7A1kmXk4qkKPeK391+zFLI5SGCap1x3MT42dUGc4ETkrdVGNC2YgOsGOppBFqP5udOiEnVumTMFa2pCEz9fdERiOtx1FgOyNqhnrRm4r/eZ3UhFd+xmWSGpRsvihMBTExmf5N+lwhM2JsCWWK21sJG1JFmbHplGwI3uLLy6R5VvUuqu79eaV2ncdRhCM4hlPw4BJqcAt1aACDATzDK7w5wnlx3p2PeWvByWcO4Q+czx/NS417</latexit>

N1

<latexit sha1_base64="5wF0rb7hP37odYGJ6Lp2hebTcb8=">AAACDXicbVDLSsNAFJ3UV62vqEs3g1WoC8tERAU3RTfurGAf0IQymU7aoTNJmJkIJeQH3Pgrblwo4ta9O//GaZuFth64cDjnXu69x485Uxqhb6uwsLi0vFJcLa2tb2xu2ds7TRUlktAGiXgk2z5WlLOQNjTTnLZjSbHwOW35w+ux33qgUrEovNejmHoC90MWMIK1kbr2AXE1TqCrmICpSzCHt1nFQccOQkfuZepKAUXWtcuoiiaA88TJSRnkqHftL7cXkUTQUBOOleo4KNZeiqVmhNOs5CaKxpgMcZ92DA2xoMpLJ99k8NAoPRhE0lSo4UT9PZFiodRI+KZTYD1Qs95Y/M/rJDq48FIWxommIZkuChIOdQTH0cAek5RoPjIEE8nMrZAMsMREmwBLJgRn9uV50jypOmdVdHdarl3lcRTBHtgHFeCAc1ADN6AOGoCAR/AMXsGb9WS9WO/Wx7S1YOUzu+APrM8fOuiZwA==</latexit>

c⌧ ⇠ O(10� 100) m

The signature is a single photon

FASER capable of tagging this final state. What’s about other experiments?
Experimental input welcome!!!
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Conclusions

- Beyond the minimal see-saw paradigm many more opportunities for LLPs

- For decay lengths                                collider searches are effective 
- Higgs and Z factories can test multi-TeV regimes in the 
- Higher sensitivity with respect to indirect precision measurements                      

- with             RHN lifetime can span many order of magnitude in  <latexit sha1_base64="UjaD9/zBxZh7IA7EKbSqx3kvyoE=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9Vj04rGCaQttKJvtpF262YTdjVBCf4MXD4p49Qd589+4bXPQ1gcDj/dmmJkXpoJr47rfztr6xubWdmmnvLu3f3BYOTpu6SRTDH2WiER1QqpRcIm+4UZgJ1VI41BgOxzfzfz2EyrNE/loJikGMR1KHnFGjZX83hBJvV+pujV3DrJKvIJUoUCzX/nqDRKWxSgNE1TrruemJsipMpwJnJZ7mcaUsjEdYtdSSWPUQT4/dkrOrTIgUaJsSUPm6u+JnMZaT+LQdsbUjPSyNxP/87qZiW6CnMs0MyjZYlGUCWISMvucDLhCZsTEEsoUt7cSNqKKMmPzKdsQvOWXV0mrXvOuau7DZbVxW8RRglM4gwvw4BoacA9N8IEBh2d4hTdHOi/Ou/OxaF1zipkT+APn8wcGP44r</latexit>� 2
<latexit sha1_base64="kdJLap+M1r6xuRng/7eTUihAvdk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUkP1yxa26c5BV4uWkAjnq/fJXbxCzNEJpmKBadz03MX5GleFM4LTUSzUmlI3pELuWShqh9rP5oVNyZpUBCWNlSxoyV39PZDTSehIFtjOiZqSXvZn4n9dNTXjjZ1wmqUHJFovCVBATk9nXZMAVMiMmllCmuL2VsBFVlBmbTcmG4C2/vEpaF1Xvquo2Liu12zyOIpzAKZyDB9dQg3uoQxMYIDzDK7w5j86L8+58LFoLTj5zDH/gfP4A2LeM9w==</latexit>n <latexit sha1_base64="5k+XsVWEPp2+IKQUusjhV5qAkE8=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cKpi20oWy2m3bpZhN2J0IJ/Q1ePCji1R/kzX/jts1BWx8MPN6bYWZemEph0HW/ndLa+sbmVnm7srO7t39QPTxqmSTTjPsskYnuhNRwKRT3UaDknVRzGoeSt8Px3cxvP3FtRKIecZLyIKZDJSLBKFrJZz2kWb9ac+vuHGSVeAWpQYFmv/rVGyQsi7lCJqkxXc9NMcipRsEkn1Z6meEpZWM65F1LFY25CfL5sVNyZpUBiRJtSyGZq78nchobM4lD2xlTHJllbyb+53UzjG6CXKg0Q67YYlGUSYIJmX1OBkJzhnJiCWVa2FsJG1FNGdp8KjYEb/nlVdK6qHtXdffhsta4LeIowwmcwjl4cA0NuIcm+MBAwDO8wpujnBfn3flYtJacYuYY/sD5/AHfVY66</latexit>c!

-           operators in the                 induce extra production and decay modes  
<latexit sha1_base64="naJ3MNLAiToWy7n/LsxwF4WDhzE=">AAAB9XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKqMegKF6EiHlBdg2zk9lkyMzsMjOrhCX/4cWDIl79F2/+jZPHQaMFDUVVN91dYcKZNq775eQWFpeWV/KrhbX1jc2t4vZOQ8epIrROYh6rVog15UzSumGG01aiKBYhp81wcDH2mw9UaRbLmhkmNBC4J1nECDZWuvdlmvlKoLuby6vaqFMsuWV3AvSXeDNSghmqneKn341JKqg0hGOt256bmCDDyjDC6ajgp5ommAxwj7YtlVhQHWSTq0fowCpdFMXKljRoov6cyLDQeihC2ymw6et5byz+57VTE50FGZNJaqgk00VRypGJ0TgC1GWKEsOHlmCimL0VkT5WmBgbVMGG4M2//Jc0jsreSdm9PS5Vzmdx5GEP9uEQPDiFClxDFepAQMETvMCr8+g8O2/O+7Q158xmduEXnI9v4yySHA==</latexit>

! SMEFT
<latexit sha1_base64="I0ply85K7wA0s6L4wQr7vSRodLU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1JMUvXisaD+gDWWzmbRLN5uwuxFK6U/w4kERr/4ib/4bt20O2vpg4PHeDDPzglRwbVz32ymsrK6tbxQ3S1vbO7t75f2Dpk4yxbDBEpGodkA1Ci6xYbgR2E4V0jgQ2AqGt1O/9YRK80Q+mlGKfkz7kkecUWOlh/D6vFeuuFV3BrJMvJxUIEe9V/7qhgnLYpSGCap1x3NT44+pMpwJnJS6mcaUsiHtY8dSSWPU/nh26oScWCUkUaJsSUNm6u+JMY21HsWB7YypGehFbyr+53UyE135Yy7TzKBk80VRJohJyPRvEnKFzIiRJZQpbm8lbEAVZcamU7IheIsvL5PmWdW7qLr355XaTR5HEY7gGE7Bg0uowR3UoQEM+vAMr/DmCOfFeXc+5q0FJ585hD9wPn8AwTaNcw==</latexit>

d > 4

- Larger decay length can be tested by displace facilities
- Simplest signature has a single photon. Challenging! is it feasible?
- Many more channels to be explored including interplay with the mixing 

<latexit sha1_base64="03hV09dZgE2jkn2SJ1i4T3f0HSA=">AAACFXicdZDLSgMxFIYz9VbrbdSlm2ARXMiQKa0KbopuXLioYC/QGUomTdvQZGZIMkIZ+hJufBU3LhRxK7jzbcz0ghf0QMjP959Dcv4g5kxphD6s3MLi0vJKfrWwtr6xuWVv7zRUlEhC6yTikWwFWFHOQlrXTHPaiiXFIuC0GQwvMr95S6ViUXijRzH1Be6HrMcI1gZ17CPkuN5Z6kkBiRhDj1OlFBPw6kvOfTHu2EXkVJCpEkROdpcrcEYq0J0QhIpgVrWO/e51I5IIGmrCsVJtF8XaT7HUjHA6LniJojEmQ9ynbSNDLKjy08lWY3hgSBf2ImlOqOGEfp9IsVBqJALTKbAeqN9eBv/y2onunfopC+NE05BMH+olHOoIZhHBLpOUaD4yAhPJzF8hGWCJiTZBFkwI803h/6JRctxjB12Xi9XzWRx5sAf2wSFwwQmogktQA3VAwB14AE/g2bq3Hq0X63XamrNmM7vgR1lvn4okndc=</latexit>

0.1 cm ! L ! 1 m
<latexit sha1_base64="naJ3MNLAiToWy7n/LsxwF4WDhzE=">AAAB9XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKqMegKF6EiHlBdg2zk9lkyMzsMjOrhCX/4cWDIl79F2/+jZPHQaMFDUVVN91dYcKZNq775eQWFpeWV/KrhbX1jc2t4vZOQ8epIrROYh6rVog15UzSumGG01aiKBYhp81wcDH2mw9UaRbLmhkmNBC4J1nECDZWuvdlmvlKoLuby6vaqFMsuWV3AvSXeDNSghmqneKn341JKqg0hGOt256bmCDDyjDC6ajgp5ommAxwj7YtlVhQHWSTq0fowCpdFMXKljRoov6cyLDQeihC2ymw6et5byz+57VTE50FGZNJaqgk00VRypGJ0TgC1GWKEsOHlmCimL0VkT5WmBgbVMGG4M2//Jc0jsreSdm9PS5Vzmdx5GEP9uEQPDiFClxDFepAQMETvMCr8+g8O2/O+7Q158xmduEXnI9v4yySHA==</latexit>

! SMEFT
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Conclusions

- Beyond the minimal see-saw paradigm many more opportunities for LLPs

- For decay lengths                                collider searches are effective 
- Higgs and Z factories can test multi-TeV regimes in the 
- Higher sensitivity with respect to indirect precision measurements                      

- with             RHN lifetime can span many order of magnitude in  <latexit sha1_base64="UjaD9/zBxZh7IA7EKbSqx3kvyoE=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9Vj04rGCaQttKJvtpF262YTdjVBCf4MXD4p49Qd589+4bXPQ1gcDj/dmmJkXpoJr47rfztr6xubWdmmnvLu3f3BYOTpu6SRTDH2WiER1QqpRcIm+4UZgJ1VI41BgOxzfzfz2EyrNE/loJikGMR1KHnFGjZX83hBJvV+pujV3DrJKvIJUoUCzX/nqDRKWxSgNE1TrruemJsipMpwJnJZ7mcaUsjEdYtdSSWPUQT4/dkrOrTIgUaJsSUPm6u+JnMZaT+LQdsbUjPSyNxP/87qZiW6CnMs0MyjZYlGUCWISMvucDLhCZsTEEsoUt7cSNqKKMmPzKdsQvOWXV0mrXvOuau7DZbVxW8RRglM4gwvw4BoacA9N8IEBh2d4hTdHOi/Ou/OxaF1zipkT+APn8wcGP44r</latexit>� 2
<latexit sha1_base64="kdJLap+M1r6xuRng/7eTUihAvdk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUkP1yxa26c5BV4uWkAjnq/fJXbxCzNEJpmKBadz03MX5GleFM4LTUSzUmlI3pELuWShqh9rP5oVNyZpUBCWNlSxoyV39PZDTSehIFtjOiZqSXvZn4n9dNTXjjZ1wmqUHJFovCVBATk9nXZMAVMiMmllCmuL2VsBFVlBmbTcmG4C2/vEpaF1Xvquo2Liu12zyOIpzAKZyDB9dQg3uoQxMYIDzDK7w5j86L8+58LFoLTj5zDH/gfP4A2LeM9w==</latexit>n

-           operators in the                 induce extra production and decay modes  
<latexit sha1_base64="naJ3MNLAiToWy7n/LsxwF4WDhzE=">AAAB9XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKqMegKF6EiHlBdg2zk9lkyMzsMjOrhCX/4cWDIl79F2/+jZPHQaMFDUVVN91dYcKZNq775eQWFpeWV/KrhbX1jc2t4vZOQ8epIrROYh6rVog15UzSumGG01aiKBYhp81wcDH2mw9UaRbLmhkmNBC4J1nECDZWuvdlmvlKoLuby6vaqFMsuWV3AvSXeDNSghmqneKn341JKqg0hGOt256bmCDDyjDC6ajgp5ommAxwj7YtlVhQHWSTq0fowCpdFMXKljRoov6cyLDQeihC2ymw6et5byz+57VTE50FGZNJaqgk00VRypGJ0TgC1GWKEsOHlmCimL0VkT5WmBgbVMGG4M2//Jc0jsreSdm9PS5Vzmdx5GEP9uEQPDiFClxDFepAQMETvMCr8+g8O2/O+7Q158xmduEXnI9v4yySHA==</latexit>

! SMEFT
<latexit sha1_base64="I0ply85K7wA0s6L4wQr7vSRodLU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1JMUvXisaD+gDWWzmbRLN5uwuxFK6U/w4kERr/4ib/4bt20O2vpg4PHeDDPzglRwbVz32ymsrK6tbxQ3S1vbO7t75f2Dpk4yxbDBEpGodkA1Ci6xYbgR2E4V0jgQ2AqGt1O/9YRK80Q+mlGKfkz7kkecUWOlh/D6vFeuuFV3BrJMvJxUIEe9V/7qhgnLYpSGCap1x3NT44+pMpwJnJS6mcaUsiHtY8dSSWPU/nh26oScWCUkUaJsSUNm6u+JMY21HsWB7YypGehFbyr+53UyE135Yy7TzKBk80VRJohJyPRvEnKFzIiRJZQpbm8lbEAVZcamU7IheIsvL5PmWdW7qLr355XaTR5HEY7gGE7Bg0uowR3UoQEM+vAMr/DmCOfFeXc+5q0FJ585hD9wPn8AwTaNcw==</latexit>

d > 4

- Larger decay length can be tested by displace facilities
- Simplest signature has a single photon. Challenging! is it feasible?
- Many more channels to be explored including interplay with the mixing 

<latexit sha1_base64="03hV09dZgE2jkn2SJ1i4T3f0HSA=">AAACFXicdZDLSgMxFIYz9VbrbdSlm2ARXMiQKa0KbopuXLioYC/QGUomTdvQZGZIMkIZ+hJufBU3LhRxK7jzbcz0ghf0QMjP959Dcv4g5kxphD6s3MLi0vJKfrWwtr6xuWVv7zRUlEhC6yTikWwFWFHOQlrXTHPaiiXFIuC0GQwvMr95S6ViUXijRzH1Be6HrMcI1gZ17CPkuN5Z6kkBiRhDj1OlFBPw6kvOfTHu2EXkVJCpEkROdpcrcEYq0J0QhIpgVrWO/e51I5IIGmrCsVJtF8XaT7HUjHA6LniJojEmQ9ynbSNDLKjy08lWY3hgSBf2ImlOqOGEfp9IsVBqJALTKbAeqN9eBv/y2onunfopC+NE05BMH+olHOoIZhHBLpOUaD4yAhPJzF8hGWCJiTZBFkwI803h/6JRctxjB12Xi9XzWRx5sAf2wSFwwQmogktQA3VAwB14AE/g2bq3Hq0X63XamrNmM7vgR1lvn4okndc=</latexit>

0.1 cm ! L ! 1 m
<latexit sha1_base64="naJ3MNLAiToWy7n/LsxwF4WDhzE=">AAAB9XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKqMegKF6EiHlBdg2zk9lkyMzsMjOrhCX/4cWDIl79F2/+jZPHQaMFDUVVN91dYcKZNq775eQWFpeWV/KrhbX1jc2t4vZOQ8epIrROYh6rVog15UzSumGG01aiKBYhp81wcDH2mw9UaRbLmhkmNBC4J1nECDZWuvdlmvlKoLuby6vaqFMsuWV3AvSXeDNSghmqneKn341JKqg0hGOt256bmCDDyjDC6ajgp5ommAxwj7YtlVhQHWSTq0fowCpdFMXKljRoov6cyLDQeihC2ymw6et5byz+57VTE50FGZNJaqgk00VRypGJ0TgC1GWKEsOHlmCimL0VkT5WmBgbVMGG4M2//Jc0jsreSdm9PS5Vzmdx5GEP9uEQPDiFClxDFepAQMETvMCr8+g8O2/O+7Q158xmduEXnI9v4yySHA==</latexit>

! SMEFT

<latexit sha1_base64="5k+XsVWEPp2+IKQUusjhV5qAkE8=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cKpi20oWy2m3bpZhN2J0IJ/Q1ePCji1R/kzX/jts1BWx8MPN6bYWZemEph0HW/ndLa+sbmVnm7srO7t39QPTxqmSTTjPsskYnuhNRwKRT3UaDknVRzGoeSt8Px3cxvP3FtRKIecZLyIKZDJSLBKFrJZz2kWb9ac+vuHGSVeAWpQYFmv/rVGyQsi7lCJqkxXc9NMcipRsEkn1Z6meEpZWM65F1LFY25CfL5sVNyZpUBiRJtSyGZq78nchobM4lD2xlTHJllbyb+53UzjG6CXKg0Q67YYlGUSYIJmX1OBkJzhnJiCWVa2FsJG1FNGdp8KjYEb/nlVdK6qHtXdffhsta4LeIowwmcwjl4cA0NuIcm+MBAwDO8wpujnBfn3flYtJacYuYY/sD5/AHfVY66</latexit>c!


