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Dark QCD

SU(3)⇥ SU(2)⇥ U(1)
<latexit sha1_base64="xGv12zMj2tFS5e9wwXDMWq9+FWU=">AAACBXicbZC7SgNBFIbPxluMt1VLLQaDkDRhNxG0DNpYRnSTQLKE2clsMmT2wsysEJY0Nr6KjYUitr6DnW/jJFlBE38Y+PjPOZw5vxdzJpVlfRm5ldW19Y38ZmFre2d3z9w/aMooEYQ6JOKRaHtYUs5C6iimOG3HguLA47Tlja6m9dY9FZJF4Z0ax9QN8CBkPiNYaatnHt86pVq5q1hAJdJc/WGnZJd7ZtGqWDOhZbAzKEKmRs/87PYjkgQ0VIRjKTu2FSs3xUIxwumk0E0kjTEZ4QHtaAyx3uSmsysm6FQ7feRHQr9QoZn7eyLFgZTjwNOdAVZDuVibmv/VOonyL9yUhXGiaEjmi/yEIxWhaSSozwQlio81YCKY/isiQywwUTq4gg7BXjx5GZrVil2rVG/OivXLLI48HMEJlMCGc6jDNTTAAQIP8AQv8Go8Gs/Gm/E+b80Z2cwh/JHx8Q3HyJYx</latexit>

• Dark QCD confines at some QCD-like 
scale.

(Ref: Schwaller et al arXiv:1502.05409) 
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Mesons: Baryons :

• Motivated by antisymmetric dark 
matter 

<latexit sha1_base64="gGOUOy1dtTFDEROyQjlH10IhfiQ=">AAACD3icbVC7SgNBFJ31bXytWtoMBiU2YVeCWooWWggqmAdkQ5idvYlDZh/M3BXDkj+w8VdsLBSxtbXzb5yNKTTxwMDhnHOZe4+fSKHRcb6sqemZ2bn5hcXC0vLK6pq9vlHTcao4VHksY9XwmQYpIqiiQAmNRAELfQl1v3ea+/U7UFrE0Q32E2iFrBuJjuAMjdS2d70LEw5YO6CeFiH1Qoa3nMnsclDyEO4xO4PaYK9tF52yMwSdJO6IFMkIV2370wtinoYQIZdM66brJNjKmELBJQwKXqohYbzHutA0NGIh6FY2vGdAd4wS0E6szIuQDtXfExkLte6Hvknm6+pxLxf/85opdo5amYiSFCHiPx91Ukkxpnk5NBAKOMq+IYwrYXal/JYpxtFUWDAluOMnT5Laftk9KFeuK8Xjk1EdC2SLbJMScckhOSbn5IpUCScP5Im8kFfr0Xq23qz3n+iUNZrZJH9gfXwDiuScXg==</latexit>

⇤d ⇠ O(GeV)

<latexit sha1_base64="Pu6jpPEp6jRKXu48ScXBUnk83WA=">AAAB+XicdVDLSsNAFJ3UV62vqEs3g0Wom5DUWuuu6MaVVDS20IYwmUzaoZMHM5NCCf0TNy4UceufuPNvnKYRVPTAhcM593LvPV7CqJCm+aGVlpZXVtfK65WNza3tHX13717EKcfExjGLec9DgjAaEVtSyUgv4QSFHiNdb3w597sTwgWNozs5TYgTomFEA4qRVJKr6wNJQyLgrV27djN/duzqVdM4Na3z5gk0DTNHTlpWvQWtQqmCAh1Xfx/4MU5DEknMkBB9y0ykkyEuKWZkVhmkgiQIj9GQ9BWNkFrnZPnlM3ikFB8GMVcVSZir3ycyFAoxDT3VGSI5Er+9ufiX109l0HIyGiWpJBFeLApSBmUM5zFAn3KCJZsqgjCn6laIR4gjLFVYFRXC16fwf3JfN6ym0bhpVNsXRRxlcAAOQQ1Y4Ay0wRXoABtgMAEP4Ak8a5n2qL1or4vWklbM7IMf0N4+AcZwkx8=</latexit>

⇥SU(Nd)



Dark QCD and The Hidden Valley

Hidden Valley equipped with its own 
simplified hadron spectrum.

(Ref: Schwaller et al arXiv:1502.05409) 

<latexit sha1_base64="DRQSFPJnRfxPs2pCg/YcHsfUgNI=">AAAB/3icbVDLSsNAFJ3UV42vqODGzWARKkhIRNRl0Y3LCvYBTQiT6aQdOsmEmYlQYhf+ihsXirj1N9z5N07aLLT1wOUezrmXuXPClFGpHOfbqCwtr6yuVdfNjc2t7R1rd68teSYwaWHOuOiGSBJGE9JSVDHSTQVBcchIJxzdFH7ngQhJeXKvxinxYzRIaEQxUloKrIO6l9Kgfwo9MeRFt237xDQDq+bYzhRwkbglqYESzcD68vocZzFJFGZIyp7rpMrPkVAUMzIxvUySFOERGpCepgmKifTz6f0TeKyVPoy40JUoOFV/b+QolnIch3oyRmoo571C/M/rZSq68nOapJkiCZ49FGUMKg6LMGCfCoIVG2uCsKD6VoiHSCCsdGRFCO78lxdJ+8x2L2z37rzWuC7jqIJDcATqwAWXoAFuQRO0AAaP4Bm8gjfjyXgx3o2P2WjFKHf2wR8Ynz/u1ZN0</latexit>

(⇡d, ⇢d, ...)

(Ref: Strassler et al hep-ph/0604261) 
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Constraining it consistently:

Allowed to decay 
promptly 



Hidden Valley Mediator

Pair production of heavy scalar bifundamental independent of dark coupling.  

Estimated from squark 
production



Dark Parton Showers
(Ref: arXiv: 1903.04497)
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Emerging Jets and LLP

! ⇡d ! q q̄

6

Shower

LLP

Phenomenology controlled by: 
<latexit sha1_base64="Y5ymiOBXNqKhOCiv5S0o/Ig4flc=">AAACEXicbVDLSsNAFJ34rPUVdelmsAgVpCRSVHBTdONGqGAf0IQwmUzaoTNJmJkIJeQX3Pgrblwo4tadO//GaZtFbT1w4cw59zL3Hj9hVCrL+jGWlldW19ZLG+XNre2dXXNvvy3jVGDSwjGLRddHkjAakZaiipFuIgjiPiMdf3gz9juPREgaRw9qlBCXo35EQ4qR0pJnVqvcy5yEekF+6lxBR6F09n3nZV0vC/L8xDMrVs2aAC4SuyAVUKDpmd9OEOOUk0hhhqTs2Vai3AwJRTEjedlJJUkQHqI+6WkaIU6km00uyuGxVgIYxkJXpOBEnZ3IEJdyxH3dyZEayHlvLP7n9VIVXroZjZJUkQhPPwpTBlUMx/HAgAqCFRtpgrCgeleIB0ggrHSIZR2CPX/yImmf1ezzWv2+XmlcF3GUwCE4AlVggwvQALegCVoAgyfwAt7Au/FsvBofxue0dckoZg7AHxhfv2ZZnMM=</latexit>

(m⇡d , ⌧⇡d , MXd)

(Ref: Schwaller et al arXiv:1502.05409) 



Long-Lived Particle Experiments
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LLP Experiments

<latexit sha1_base64="Wh1qlEKHI5YZkb+uDByTGULEEDY=">AAAB8XicbVDLSgNBEJyNrxhfUY9eBoPgKexKUI9BLx4j5IXJEmYnnWTI7Owy0yuGJX/hxYMiXv0bb/6Nk2QPmljQUFR1090VxFIYdN1vJ7e2vrG5ld8u7Ozu7R8UD4+aJko0hwaPZKTbATMghYIGCpTQjjWwMJDQCsa3M7/1CNqISNVxEoMfsqESA8EZWumhi/CEaR2a016x5JbdOegq8TJSIhlqveJXtx/xJASFXDJjOp4bo58yjYJLmBa6iYGY8TEbQsdSxUIwfjq/eErPrNKng0jbUkjn6u+JlIXGTMLAdoYMR2bZm4n/eZ0EB9d+KlScICi+WDRIJMWIzt6nfaGBo5xYwrgW9lbKR0wzjjakgg3BW355lTQvyt5luXJfKVVvsjjy5IScknPikStSJXekRhqEE0WeySt5c4zz4rw7H4vWnJPNHJM/cD5/AN9XkQ8=</latexit>

TeV
<latexit sha1_base64="3SEN3kBIXcnbN+2tHcXXMqBPRLA=">AAAB8XicbVDLSgNBEJyNrxhfUY9eBoPgKexKUI9BD3qMYB6YLGF20kmGzM4uM71iWPIXXjwo4tW/8ebfOEn2oIkFDUVVN91dQSyFQdf9dnIrq2vrG/nNwtb2zu5ecf+gYaJEc6jzSEa6FTADUiioo0AJrVgDCwMJzWB0PfWbj6CNiNQ9jmPwQzZQoi84Qys9dBCeML2BxqRbLLlldwa6TLyMlEiGWrf41elFPAlBIZfMmLbnxuinTKPgEiaFTmIgZnzEBtC2VLEQjJ/OLp7QE6v0aD/SthTSmfp7ImWhMeMwsJ0hw6FZ9Kbif147wf6lnwoVJwiKzxf1E0kxotP3aU9o4CjHljCuhb2V8iHTjKMNqWBD8BZfXiaNs7J3Xq7cVUrVqyyOPDkix+SUeOSCVMktqZE64USRZ/JK3hzjvDjvzse8NedkM4fkD5zPH8t8kQI=</latexit>

GeV
<latexit sha1_base64="EL5ILXqPQuGLgWyjEHWkzK+5B4c=">AAAB8XicbVDLSgNBEJyNrxhfUY9eBoPgKexKUI9BL16ECOaByRJmJ51kyOzsMtMrhiV/4cWDIl79G2/+jZNkD5pY0FBUddPdFcRSGHTdbye3srq2vpHfLGxt7+zuFfcPGiZKNIc6j2SkWwEzIIWCOgqU0Io1sDCQ0AxG11O/+QjaiEjd4zgGP2QDJfqCM7TSQwfhCdNbaEy6xZJbdmegy8TLSIlkqHWLX51exJMQFHLJjGl7box+yjQKLmFS6CQGYsZHbABtSxULwfjp7OIJPbFKj/YjbUshnam/J1IWGjMOA9sZMhyaRW8q/ue1E+xf+qlQcYKg+HxRP5EUIzp9n/aEBo5ybAnjWthbKR8yzTjakAo2BG/x5WXSOCt75+XKXaVUvcriyJMjckxOiUcuSJXckBqpE04UeSav5M0xzovz7nzMW3NONnNI/sD5/AHUppEI</latexit>

MeV
<latexit sha1_base64="OGPLJzMnntkM1h2G2bSNA/r/w7g=">AAAB+XicbVDLSgNBEOyNrxhfqx69DAbBU9iVoB6DXjxEiGAekCxhdjJJhsw+mOkNhiV/4sWDIl79E2/+jZNkD5pY0FBUdc90lx9LodFxvq3c2vrG5lZ+u7Czu7d/YB8eNXSUKMbrLJKRavlUcylCXkeBkrdixWngS970R7czvznmSosofMRJzL2ADkLRF4yikbq23UH+hGm1WiP3VOsp6dpFp+TMQVaJm5EiZKh17a9OL2JJwENk0jzRdp0YvZQqFEzyaaGTaB5TNqID3jY0pAHXXjrffErOjNIj/UiZCpHM1d8TKQ20ngS+6QwoDvWyNxP/89oJ9q+9VIRxgjxki4/6iSQYkVkMpCcUZygnhlCmhNmVsCFVlKEJq2BCcJdPXiWNi5J7WSo/lIuVmyyOPJzAKZyDC1dQgTuoQR0YjOEZXuHNSq0X6936WLTmrGzmGP7A+vwB2saTKQ==</latexit>

LLP Mass

<latexit sha1_base64="A4yrV5gh83ZdnVu0s9JpcP5+2hI=">AAACAXicbVDLSgNBEJz1GeMr6kXwMhgET2FXgnoM6kFvEcwDkhBmJ73JkNnZZaZXDEu8+CtePCji1b/w5t84eRw0saChqOqmu8uPpTDout/OwuLS8spqZi27vrG5tZ3b2a2aKNEcKjySka77zIAUCiooUEI91sBCX0LN71+O/No9aCMidYeDGFoh6yoRCM7QSu3cfhPhAdMru4kpDjTQUUhvykPazuXdgjsGnSfelOTJFOV27qvZiXgSgkIumTENz42xlTKNgksYZpuJgZjxPutCw1LFQjCtdPzBkB5ZpUODSNtSSMfq74mUhcYMQt92hgx7ZtYbif95jQSD81YqVJwgKD5ZFCSSYkRHcdCO0MBRDixhXAt7K+U9phlHG1rWhuDNvjxPqicF77RQvC3mSxfTODLkgBySY+KRM1Ii16RMKoSTR/JMXsmb8+S8OO/Ox6R1wZnO7JE/cD5/APsFlpU=</latexit> D
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<latexit sha1_base64="a5Z6wSuaKPuy5PODXiItfOqzD0k=">AAAB83icbVDLSgNBEJyNrxhfUY9eBoPgKexqUI9RLx48RDAPyC5hdtKbDJl9MNMrhiW/4cWDIl79GW/+jZNkDxotaCiquunu8hMpNNr2l1VYWl5ZXSuulzY2t7Z3yrt7LR2nikOTxzJWHZ9pkCKCJgqU0EkUsNCX0PZH11O//QBKizi6x3ECXsgGkQgEZ2gk10V4xOzy9rQzob1yxa7aM9C/xMlJheRo9Mqfbj/maQgRcsm07jp2gl7GFAouYVJyUw0J4yM2gK6hEQtBe9ns5gk9MkqfBrEyFSGdqT8nMhZqPQ590xkyHOpFbyr+53VTDC68TERJihDx+aIglRRjOg2A9oUCjnJsCONKmFspHzLFOJqYSiYEZ/Hlv6R1UnXOqrW7WqV+lcdRJAfkkBwTh5yTOrkhDdIknCTkibyQVyu1nq03633eWrDymX3yC9bHN27PkUw=</latexit>

AL3X

<latexit sha1_base64="FL4uEU/oPFKMhDl4HWG/Dw1/GiM=">AAAB+HicbVBNS8NAEN3Ur1o/GvXoZbEIXiyJFPVYWgVvVrAf0Iay2W7bpZtN2J2INfSXePGgiFd/ijf/jds2B219MPB4b4aZeX4kuAbH+bYyK6tr6xvZzdzW9s5u3t7bb+gwVpTVaShC1fKJZoJLVgcOgrUixUjgC9b0R9Wp33xgSvNQ3sM4Yl5ABpL3OSVgpK6d7wB7hKR6e3XdOq1McNcuOEVnBrxM3JQUUIpa1/7q9EIaB0wCFUTrtutE4CVEAaeCTXKdWLOI0BEZsLahkgRMe8ns8Ak+NkoP90NlSgKeqb8nEhJoPQ580xkQGOpFbyr+57Vj6F96CZdRDEzS+aJ+LDCEeJoC7nHFKIixIYQqbm7FdEgUoWCyypkQ3MWXl0njrOieF0t3pUK5ksaRRYfoCJ0gF12gMrpBNVRHFMXoGb2iN+vJerHerY95a8ZKZw7QH1ifP5VxkmU=</latexit>

CODEX-B

<latexit sha1_base64="y/yJ8YsxU3UR0nWNJFz4ITzyWMk=">AAAB9XicbVBNT8JAEN3iF+IX6tHLRmLiibTGqEfEi14MRgskUMl22cKG7bbZnaqk4X948aAxXv0v3vw3LtCDgi+Z5OW9mczM82PBNdj2t5VbWFxaXsmvFtbWNza3its7dR0lijKXRiJSTZ9oJrhkLnAQrBkrRkJfsIY/uBj7jQemNI/kHQxj5oWkJ3nAKQEj3beBPUF6fu1Wr25HuFMs2WV7AjxPnIyUUIZap/jV7kY0CZkEKojWLceOwUuJAk4FGxXaiWYxoQPSYy1DJQmZ9tLJ1SN8YJQuDiJlSgKeqL8nUhJqPQx90xkS6OtZbyz+57USCM68lMs4ASbpdFGQCAwRHkeAu1wxCmJoCKGKm1sx7RNFKJigCiYEZ/bleVI/Kjsn5eOb41KlmsWRR3toHx0iB52iCrpENeQiihR6Rq/ozXq0Xqx362PamrOymV30B9bnD8PDkgo=</latexit>

ANUBIS

<latexit sha1_base64="uHH+Ponvkr7yfI5vqm+cKKEbHYM=">AAAB+XicbVBNT8JAEN3iF+JX1aOXjcTEE2kNUY+gFw6aYKRAAg3ZLlvYsP3I7pRIGv6JFw8a49V/4s1/4wI9KPiSSV7em8nMPC8WXIFlfRu5tfWNza38dmFnd2//wDw8aqookZQ5NBKRbHtEMcFD5gAHwdqxZCTwBGt5o9uZ3xozqXgUNmASMzcgg5D7nBLQUs80u8CeIL2vNmrO4111intm0SpZc+BVYmekiDLUe+ZXtx/RJGAhUEGU6thWDG5KJHAq2LTQTRSLCR2RAetoGpKAKTedXz7FZ1rpYz+SukLAc/X3REoCpSaBpzsDAkO17M3E/7xOAv61m/IwToCFdLHITwSGCM9iwH0uGQUx0YRQyfWtmA6JJBR0WAUdgr388ippXpTsy1L5oVys3GRx5NEJOkXnyEZXqIJqqI4cRNEYPaNX9GakxovxbnwsWnNGNnOM/sD4/AF+JpLs</latexit>

MATHUSLA

<latexit sha1_base64="nDCF1l9NevzF7xgBC1BoUiUt+aA=">AAAB9HicbVDJSgNBEK2JW4xb1KOXxiB4CjMi6jEqise4ZIFkCD2dTtKkZ7G7JhiGfIcXD4p49WO8+Td2kjlo4oOCx3tVVNXzIik02va3lVlYXFpeya7m1tY3Nrfy2ztVHcaK8QoLZajqHtVcioBXUKDk9Uhx6nuS17z+5divDbjSIgwecBhx16fdQHQEo2gkt4n8CZPr8/uruxFp5Qt20Z6AzBMnJQVIUW7lv5rtkMU+D5BJqnXDsSN0E6pQMMlHuWaseURZn3Z5w9CA+ly7yeToETkwSpt0QmUqQDJRf08k1Nd66Hum06fY07PeWPzPa8TYOXMTEUQx8oBNF3ViSTAk4wRIWyjOUA4NoUwJcythPaooQ5NTzoTgzL48T6pHReekeHx7XChdpHFkYQ/24RAcOIUS3EAZKsDgEZ7hFd6sgfVivVsf09aMlc7swh9Ynz8fQpGv</latexit>

FASER

<latexit sha1_base64="qJpuzSJgTl9Dlwaf97cotrK5INg=">AAAB+HicbVDJSgNBEO2JW4xLRj16aQyCpzAjoh6jgniRxCULJEPo6fQkTXp6hu4aMQ75Ei8eFPHqp3jzb+wsB018UPB4r4qqen4suAbH+bYyC4tLyyvZ1dza+sZm3t7arukoUZRVaSQi1fCJZoJLVgUOgjVixUjoC1b3+xcjv/7AlOaRvIdBzLyQdCUPOCVgpLadbwF7hPSyfHtdvjsb4rZdcIrOGHieuFNSQFNU2vZXqxPRJGQSqCBaN10nBi8lCjgVbJhrJZrFhPZJlzUNlSRk2kvHhw/xvlE6OIiUKQl4rP6eSEmo9SD0TWdIoKdnvZH4n9dMIDj1Ui7jBJikk0VBIjBEeJQC7nDFKIiBIYQqbm7FtEcUoWCyypkQ3NmX50ntsOgeF49ujgql82kcWbSL9tABctEJKqErVEFVRFGCntErerOerBfr3fqYtGas6cwO+gPr8wfmpZKa</latexit>

FORMOSA

<latexit sha1_base64="5Ibb6ls+w1xMMT1lKrvjETVFmEA=">AAAB+HicbVDLSsNAFL2pr1ofjbp0M1iEuimJFHVZdOPOCvYBbSiT6aQdOpmEmYlQQ7/EjQtF3Pop7vwbJ20W2npg4HDOvdwzx485U9pxvq3C2vrG5lZxu7Szu7dftg8O2ypKJKEtEvFIdn2sKGeCtjTTnHZjSXHoc9rxJzeZ33mkUrFIPOhpTL0QjwQLGMHaSAO73A+xHhPM07tZ1Q3PBnbFqTlzoFXi5qQCOZoD+6s/jEgSUqEJx0r1XCfWXoqlZoTTWamfKBpjMsEj2jNU4JAqL50Hn6FTowxREEnzhEZz9fdGikOlpqFvJrOYatnLxP+8XqKDKy9lIk40FWRxKEg40hHKWkBDJinRfGoIJpKZrIiMscREm65KpgR3+curpH1ecy9q9ft6pXGd11GEYziBKrhwCQ24hSa0gEACz/AKb9aT9WK9Wx+L0YKV7xzBH1ifPxHHkrY=</latexit>

O(1m)

<latexit sha1_base64="l9E6qyfzgEuB9v/j+/CxzYvmAcQ=">AAAB+XicbVDLSgMxFL3js9bXqEs3wSLUTZmRoi6LbtxZwT6gHUomTdvQJDMkmUIZ+iduXCji1j9x59+YaWehrQcCh3Pu5Z6cMOZMG8/7dtbWNza3tgs7xd29/YND9+i4qaNEEdogEY9UO8SaciZpwzDDaTtWFIuQ01Y4vsv81oQqzSL5ZKYxDQQeSjZgBBsr9Vy3K7AZEczTh1nZ98RFzy15FW8OtEr8nJQgR73nfnX7EUkElYZwrHXH92ITpFgZRjidFbuJpjEmYzykHUslFlQH6Tz5DJ1bpY8GkbJPGjRXf2+kWGg9FaGdzHLqZS8T//M6iRncBCmTcWKoJItDg4QjE6GsBtRnihLDp5ZgopjNisgIK0yMLatoS/CXv7xKmpcV/6pSfayWard5HQU4hTMogw/XUIN7qEMDCEzgGV7hzUmdF+fd+ViMrjn5zgn8gfP5A4TckvA=</latexit>

O(10m)

<latexit sha1_base64="i7+ehNyi3NBF2tgd5ph+AbLQpN0=">AAAB+nicbVDLSsNAFL3xWesr1aWbwSLUTUmkqMuiG3dWsA9oQ5lMJ+3QySTMTJQS+yluXCji1i9x5984abPQ1gMDh3Pu5Z45fsyZ0o7zba2srq1vbBa2its7u3v7dumgpaJEEtokEY9kx8eKciZoUzPNaSeWFIc+p21/fJ357QcqFYvEvZ7E1AvxULCAEayN1LdLvRDrEcE8vZ1WXMcJT/t22ak6M6Bl4uakDDkaffurN4hIElKhCcdKdV0n1l6KpWaE02mxlygaYzLGQ9o1VOCQKi+dRZ+iE6MMUBBJ84RGM/X3RopDpSahbyazoGrRy8T/vG6ig0svZSJONBVkfihIONIRynpAAyYp0XxiCCaSmayIjLDERJu2iqYEd/HLy6R1VnXPq7W7Wrl+lddRgCM4hgq4cAF1uIEGNIHAIzzDK7xZT9aL9W59zEdXrHznEP7A+vwB+COTKg==</latexit>

O(100m)
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(Inspiration: LLP 10: “Why so many LLP detectors?”)
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Event Generation and Detector Acceptance

• Assuming background free, sensitivities 
can be representative of the confidence 

intervals.

• Simple detector Monte Carlo to estimate 
dark pion decays.
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Decay Kinematics & Reconstruction
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⇡d ! signalApplying cuts on visible energy & tracks to reduce any background  



1 100 104 106

10-5

0.01

10

c� (m)

N o
bs
/�

(fb
-
1 )

FASER Detector Acceptance, MX = 1 TeV

m� = 1 GeV

m� = 4 GeV

m� = 8 GeV

t-channel

X-production

1 100 104 106

10-5

0.01

10

c� (m)

N o
bs
/�

(fb
-
1 )

FORMOSA Detector Acceptance, MX = 1 TeV

m� = 1 GeV

m� = 4 GeV

m� = 8 GeV

t-channel

Forward Detectors and t-channel
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X-production

t-channel exchange is enhanced in the forward 
direction, where pair production is limited.

t-channel production not 
independent of dark coupling 



Summary

• Transverse detectors are more sensitive to EJ from pair production.  

• Sensitivities are enhanced in the forward region but production is dependent on the dark QCD coupling. 

• Emerging Jets (EJ) produce novel shower signatures in the low lifetime regime and mimic traditional 
LLP signatures at higher lifetimes, which can be probed at the various LLP experiments

• Visible decay products of the dark pion LLPs can add more complexity in the tagging stage.

Questions?


