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Light (MeV-GeV) mediator (to dark sector) searches  
are recently very active (utilizing various  

current/future accelerator & fixed target experiments)

DP (invisibly decaying)

DP (visibly decaying)

Figures from arXiv:1901.09966
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Model & ballpark parameters

• For the one possible interpretation of ATOMKI anomaly in the transitions 
of                  prefer:

• The interactions of the X boson with the SM fermions f are introduced by 
the effective Lagrangian:

• The coupling to the leptons, especially to electron, are stringently constrained 
by the beam dump experiment SLAC E141, the anomalous magnetic moment 
of the electron g − 2    :

• For the couplings to first generation quarks, the constraint from NA48/2 
for π 0 → Xγ requires protophobic condition:

• Taking both relations into account, we finally get the preferred value for 
up-type and down-type quark couplings:

<latexit sha1_base64="t4wDBzJCUUWlXRYxYqkhXZbeuA0=">AAACCHicbZDJSgNBEIZ74hbjFvXowcYgiIc4I0FzDPGSYwSzQDZ6OpWksWehu0YMwxy9+CpePCji1Ufw5tvYWQ4a/aHh56sqqut3Qyk02vaXlVpaXlldS69nNja3tneyu3t1HUSKQ40HMlBNl2mQwocaCpTQDBUwz5XQcG+vJvXGHSgtAv8GxyF0PDb0xUBwhgb1sodx0i22Ee4xLkPSPaVn1JDCjFQg6WVzdt6eiv41ztzkyFzVXvaz3Q945IGPXDKtW44dYidmCgWXkGTakYaQ8Vs2hJaxPvNAd+LpIQk9NqRPB4Eyz0c6pT8nYuZpPfZc0+kxHOnF2gT+V2tFOCh2YuGHEYLPZ4sGkaQY0EkqtC8UcJRjYxhXwvyV8hFTjKPJLmNCcBZP/mvq53nnIm9fF3Kl8jyONDkgR+SEOOSSlEiFVEmNcPJAnsgLebUerWfrzXqftaas+cw++SXr4xs+qZl7</latexit>

8
Be

⇤/4He

3



• Search for light vector boson at BESIII


• Search for light vector boson at Belle II (prompt)


• Search for light vector boson at Belle II (displaced)
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e�e+ ! J/ +X(! e+e�)

Three options using J/Psi 
for search of light vector boson X

<latexit sha1_base64="8okUFBf2/0pJhaq6zBA11SOWFjQ=">AAAB8XicdVBNS8NAEN34WetX1aOXxSJ4CkkMbb0VvXisYD+wDWWznbRLN5uwuxFK6b/w4kERr/4bb/4bN20FFX0w8Hhvhpl5YcqZ0o7zYa2srq1vbBa2its7u3v7pYPDlkoySaFJE57ITkgUcCagqZnm0EklkDjk0A7HV7nfvgepWCJu9SSFICZDwSJGiTbSXQ9SxXgi+tAvlR37olbx/Ap2bMepup6bE6/qn/vYNUqOMlqi0S+99wYJzWIQmnKiVNd1Uh1MidSMcpgVe5mClNAxGULXUEFiUMF0fvEMnxplgKNEmhIaz9XvE1MSKzWJQ9MZEz1Sv71c/MvrZjqqBVMm0kyDoItFUcaxTnD+Ph4wCVTziSGESmZuxXREJKHahFQ0IXx9iv8nLc92K7Zz45frl8s4CugYnaAz5KIqqqNr1EBNRJFAD+gJPVvKerRerNdF64q1nDlCP2C9fQIopZE/</latexit>✏e
<latexit sha1_base64="sYBcZcwRrJNmZjTCmJJZboOBChk=">AAAB8XicdVDLSgMxFM3UV62vqks3wSK4KkmRPnZFNy4r2Ae2Q8mkmTY0kwxJRihD/8KNC0Xc+jfu/BszbQUVPXDhcM693HtPEAtuLEIfXm5tfWNzK79d2Nnd2z8oHh51jEo0ZW2qhNK9gBgmuGRty61gvVgzEgWCdYPpVeZ375k2XMlbO4uZH5Gx5CGnxDrpbsBiw4WSQzosllAZIYQxhhnBtSpypNGoV3Ad4sxyKIEVWsPi+2CkaBIxaakgxvQxiq2fEm05FWxeGCSGxYROyZj1HZUkYsZPFxfP4ZlTRjBU2pW0cKF+n0hJZMwsClxnROzE/PYy8S+vn9iw7qdcxollki4XhYmAVsHsfTjimlErZo4Qqrm7FdIJ0YRaF1LBhfD1KfyfdCplXC2jm4tS83IVRx6cgFNwDjCogSa4Bi3QBhRI8ACewLNnvEfvxXtdtua81cwx+AHv7RMShJEx</latexit>✏c

<latexit sha1_base64="8okUFBf2/0pJhaq6zBA11SOWFjQ=">AAAB8XicdVBNS8NAEN34WetX1aOXxSJ4CkkMbb0VvXisYD+wDWWznbRLN5uwuxFK6b/w4kERr/4bb/4bN20FFX0w8Hhvhpl5YcqZ0o7zYa2srq1vbBa2its7u3v7pYPDlkoySaFJE57ITkgUcCagqZnm0EklkDjk0A7HV7nfvgepWCJu9SSFICZDwSJGiTbSXQ9SxXgi+tAvlR37olbx/Ap2bMepup6bE6/qn/vYNUqOMlqi0S+99wYJzWIQmnKiVNd1Uh1MidSMcpgVe5mClNAxGULXUEFiUMF0fvEMnxplgKNEmhIaz9XvE1MSKzWJQ9MZEz1Sv71c/MvrZjqqBVMm0kyDoItFUcaxTnD+Ph4wCVTziSGESmZuxXREJKHahFQ0IXx9iv8nLc92K7Zz45frl8s4CugYnaAz5KIqqqNr1EBNRJFAD+gJPVvKerRerNdF64q1nDlCP2C9fQIopZE/</latexit>✏e

<latexit sha1_base64="vCF3SFRXdG9cmd1AWAXF2wzzcYA=">AAAB/nicbVBNS8NAEJ3Ur1q/ouLJy2IR6qUmIupFKHoRTxXsBzShbLabunSzCbsboYSCf8WLB0W8+ju8+W/ctjlo64OBx3szzMwLEs6Udpxvq7CwuLS8Ulwtra1vbG7Z2ztNFaeS0AaJeSzbAVaUM0EbmmlO24mkOAo4bQWD67HfeqRSsVjc62FC/Qj3BQsZwdpIXXuviS7R7bGXKIYqxAuwzMjoqGuXnaozAZonbk7KkKPetb+8XkzSiApNOFaq4zqJ9jMsNSOcjkpeqmiCyQD3acdQgSOq/Gxy/ggdGqWHwliaEhpN1N8TGY6UGkaB6YywflCz3lj8z+ukOrzwMyaSVFNBpovClCMdo3EWqMckJZoPDcFEMnMrIg9YYqJNYiUTgjv78jxpnlTds6pzd1quXeVxFGEfDqACLpxDDW6gDg0gkMEzvMKb9WS9WO/Wx7S1YOUzu/AH1ucP88CUNg==</latexit>

V = J/ (cc̄)
<latexit sha1_base64="dGzsHcfyZwVA97bP/txvnLAUELg=">AAAB/nicbVBNS8NAEN34WetXVDx5WSxCvZRERL0IRS8eK9gPaEKYbDft0s0m7G6EEgr+FS8eFPHq7/Dmv3Hb5qCtDwYe780wMy9MOVPacb6tpeWV1bX10kZ5c2t7Z9fe22+pJJOENknCE9kJQVHOBG1qpjntpJJCHHLaDoe3E7/9SKViiXjQo5T6MfQFixgBbaTAPmzga+xRDQHBVeKFIHMyPg3silNzpsCLxC1IBRVoBPaX10tIFlOhCQeluq6Taj8HqRnhdFz2MkVTIEPo066hAmKq/Hx6/hifGKWHo0SaEhpP1d8TOcRKjeLQdMagB2rem4j/ed1MR1d+zkSaaSrIbFGUcawTPMkC95ikRPORIUAkM7diMgAJRJvEyiYEd/7lRdI6q7kXNef+vFK/KeIooSN0jKrIRZeoju5QAzURQTl6Rq/ozXqyXqx362PWumQVMwfoD6zPH0FAlGc=</latexit>

P = ⌘c(cc̄)

<latexit sha1_base64="ZOfTC3Ufkoz8RKLLNN3vTGf1Prs=">AAACDHicbVDLSgMxFM3UV62vqks3wSKIQjsjoi6LbsRVBfuAzljupJk2NJkZkoxQhn6AG3/FjQtF3PoB7vwb03YW2noh5HDOuSTn+DFnStv2t5VbWFxaXsmvFtbWNza3its7DRUlktA6iXgkWz4oyllI65ppTluxpCB8Tpv+4GqsNx+oVCwK7/Qwpp6AXsgCRkAbqlMs3VTcWDHs6gi7VEOH4GPs9kAIqEyv+yPjssv2ZPA8cDJQQtnUOsUvtxuRRNBQEw5KtR071l4KUjPC6ajgJorGQAbQo20DQxBUeekkzAgfGKaLg0iaE2o8YX9vpCCUGgrfOAXovprVxuR/WjvRwYWXsjBONA3J9KEg4dgkHzeDu0xSovnQACCSmb9i0gcJRJv+CqYEZzbyPGiclJ2zsn17WqpeZnXk0R7aR4fIQeeoiq5RDdURQY/oGb2iN+vJerHerY+pNWdlO7voz1ifP1MDmeY=</latexit>

J/ ! ⌘c + �/�⇤
<latexit sha1_base64="s3v6ZlmBqjJKqVsRBORU6m44ABQ=">AAAB/nicbVBNS8NAEN3Ur1q/ouLJy2IRBKEmIuqx6EU8VbAf0ISw2U7apZtN2N0IJRT8K148KOLV3+HNf+O2zUGrDwYe780wMy9MOVPacb6s0sLi0vJKebWytr6xuWVv77RUkkkKTZrwRHZCooAzAU3NNIdOKoHEIYd2OLye+O0HkIol4l6PUvBj0hcsYpRoIwX23u2JlyqGPZ1gDzQJKD7GncCuOjVnCvyXuAWpogKNwP70egnNYhCacqJU13VS7edEakY5jCtepiAldEj60DVUkBiUn0/PH+NDo/RwlEhTQuOp+nMiJ7FSozg0nTHRAzXvTcT/vG6mo0s/ZyLNNAg6WxRlHJtfJ1ngHpNANR8ZQqhk5lZMB0QSqk1iFROCO//yX9I6rbnnNefurFq/KuIoo310gI6Qiy5QHd2gBmoiinL0hF7Qq/VoPVtv1vustWQVM7voF6yPbwhwlD0=</latexit>

J/ ! ⌘c +X
<latexit sha1_base64="zasAH+8u68VwoDFwj+Q9W1kUJ9A=">AAAB+3icbVDLSsNAFJ3UV62vWJduBosgiDURUZdFN+Kqgn1Ak5bJ9KYdOpmEmYlYQn/FjQtF3Poj7vwbp4+Fth64cDjnXu69J0g4U9pxvq3c0vLK6lp+vbCxubW9Y+8W6ypOJYUajXksmwFRwJmAmmaaQzORQKKAQyMY3Iz9xiNIxWLxoIcJ+BHpCRYySrSROnYR2scY2ifY0zG+O/USxTp2ySk7E+BF4s5ICc1Q7dhfXjemaQRCU06UarlOov2MSM0oh1HBSxUkhA5ID1qGChKB8rPJ7SN8aJQuDmNpSmg8UX9PZCRSahgFpjMiuq/mvbH4n9dKdXjlZ0wkqQZBp4vClGPz5zgI3GUSqOZDQwiVzNyKaZ9IQrWJq2BCcOdfXiT1s7J7UXbuz0uV61kcebSPDtARctElqqBbVEU1RNETekav6M0aWS/Wu/Uxbc1Zs5k99AfW5w/PLpMC</latexit>

e+e� ! J/ 
<latexit sha1_base64="MDpnWmow9Q5uKprT+YzGRx5qjGw=">AAAB9HicbVDLSgNBEOz1GeMr6tHLYBAEMeyKqMegF48RzAOSNcxOepMhs7PrzGwgLPkOLx4U8erHePNvnDwOmljQUFR1090VJIJr47rfztLyyuraem4jv7m1vbNb2Nuv6ThVDKssFrFqBFSj4BKrhhuBjUQhjQKB9aB/O/brA1Sax/LBDBP0I9qVPOSMGiv5DdIyMcHHU1tn7ULRLbkTkEXizUgRZqi0C1+tTszSCKVhgmrd9NzE+BlVhjOBo3wr1ZhQ1qddbFoqaYTazyZHj8ixVTokjJUtachE/T2R0UjrYRTYzoianp73xuJ/XjM14bWfcZmkBiWbLgpTQeyj4wRIhytkRgwtoUxxeythPaooMzanvA3Bm395kdTOS95lyb2/KJZvZnHk4BCO4AQ8uIIy3EEFqsDgCZ7hFd6cgfPivDsf09YlZzZzAH/gfP4A1FyQ1g==</latexit>

X ! e+e�

<latexit sha1_base64="8okUFBf2/0pJhaq6zBA11SOWFjQ=">AAAB8XicdVBNS8NAEN34WetX1aOXxSJ4CkkMbb0VvXisYD+wDWWznbRLN5uwuxFK6b/w4kERr/4bb/4bN20FFX0w8Hhvhpl5YcqZ0o7zYa2srq1vbBa2its7u3v7pYPDlkoySaFJE57ITkgUcCagqZnm0EklkDjk0A7HV7nfvgepWCJu9SSFICZDwSJGiTbSXQ9SxXgi+tAvlR37olbx/Ap2bMepup6bE6/qn/vYNUqOMlqi0S+99wYJzWIQmnKiVNd1Uh1MidSMcpgVe5mClNAxGULXUEFiUMF0fvEMnxplgKNEmhIaz9XvE1MSKzWJQ9MZEz1Sv71c/MvrZjqqBVMm0kyDoItFUcaxTnD+Ph4wCVTziSGESmZuxXREJKHahFQ0IXx9iv8nLc92K7Zz45frl8s4CugYnaAz5KIqqqNr1EBNRJFAD+gJPVvKerRerNdF64q1nDlCP2C9fQIopZE/</latexit>✏e
<latexit sha1_base64="sYBcZcwRrJNmZjTCmJJZboOBChk=">AAAB8XicdVDLSgMxFM3UV62vqks3wSK4KkmRPnZFNy4r2Ae2Q8mkmTY0kwxJRihD/8KNC0Xc+jfu/BszbQUVPXDhcM693HtPEAtuLEIfXm5tfWNzK79d2Nnd2z8oHh51jEo0ZW2qhNK9gBgmuGRty61gvVgzEgWCdYPpVeZ375k2XMlbO4uZH5Gx5CGnxDrpbsBiw4WSQzosllAZIYQxhhnBtSpypNGoV3Ad4sxyKIEVWsPi+2CkaBIxaakgxvQxiq2fEm05FWxeGCSGxYROyZj1HZUkYsZPFxfP4ZlTRjBU2pW0cKF+n0hJZMwsClxnROzE/PYy8S+vn9iw7qdcxollki4XhYmAVsHsfTjimlErZo4Qqrm7FdIJ0YRaF1LBhfD1KfyfdCplXC2jm4tS83IVRx6cgFNwDjCogSa4Bi3QBhRI8ACewLNnvEfvxXtdtua81cwx+AHv7RMShJEx</latexit>✏c

<latexit sha1_base64="CcUbGxZCXXWq3WIOBFpID9mjuZ0=">AAAB83icdVDLSgMxFM34rPVVdekmWARXJSnSx67oxmUF+4C2lEx6pw3NZIYkI5Shv+HGhSJu/Rl3/o2ZtoKKHrhwOOde7r3Hj6UwlpAPb219Y3NrO7eT393bPzgsHB23TZRoDi0eyUh3fWZACgUtK6yEbqyBhb6Ejj+9zvzOPWgjInVnZzEMQjZWIhCcWSf1AfchNkJGasiHhSIpEUIopTgjtFohjtTrtTKtYZpZDkW0QnNYeO+PIp6EoCyXzJgeJbEdpExbwSXM8/3EQMz4lI2h56hiIZhBurh5js+dMsJBpF0pixfq94mUhcbMQt91hsxOzG8vE//yeokNaoNUqDixoPhyUZBIbCOcBYBHQgO3cuYI41q4WzGfMM24dTHlXQhfn+L/SbtcopUSub0sNq5WceTQKTpDF4iiKmqgG9RELcRRjB7QE3r2Eu/Re/Fel61r3mrmBP2A9/YJK6yRyg==</latexit>e✏c
<latexit sha1_base64="nPuzrNWIA8yBN8sEj1plD9QPuo0=">AAAB83icdVBNS8NAEN3Ur1q/qh69LBbBU0hqaOut6MVjBfsBTSib7aRdutmE3Y1QSv+GFw+KePXPePPfuGkrqOiDgcd7M8zMC1POlHacD6uwtr6xuVXcLu3s7u0flA+POirJJIU2TXgieyFRwJmAtmaaQy+VQOKQQzecXOd+9x6kYom409MUgpiMBIsYJdpIPmAfUsV4IgYwKFcc+7JRq3o17NiOU3erbk6qde/Cw65RclTQCq1B+d0fJjSLQWjKiVJ910l1MCNSM8phXvIzBSmhEzKCvqGCxKCC2eLmOT4zyhBHiTQlNF6o3ydmJFZqGoemMyZ6rH57ufiX18901AhmTKSZBkGXi6KMY53gPAA8ZBKo5lNDCJXM3IrpmEhCtYmpZEL4+hT/TzpV263Zzq1XaV6t4iiiE3SKzpGL6qiJblALtRFFKXpAT+jZyqxH68V6XbYWrNXMMfoB6+0TQc2R2A==</latexit>e✏e
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• Search for light vector boson at BESIII


• Search for light vector boson at Belle II (prompt)


• Search for light vector boson at Belle II (displaced)

<latexit sha1_base64="Ylh6rByYJO3XB2+kj4G37tUB9O4=">AAACD3icbVDLSsNAFJ34rPUVdelmsCiCWBMRdVl0I64q2Ac0MUymN+3QyYOZiVBC/8CNv+LGhSJu3brzb5y2WdTWAxfOnHMvd+7xE86ksqwfY25+YXFpubBSXF1b39g0t7brMk4FhRqNeSyaPpHAWQQ1xRSHZiKAhD6Hht+7HvqNRxCSxdG96ifghqQTsYBRorTkmQe3J04iGXZUjB1QxKO4OfmAhyNdx55ZssrWCHiW2DkpoRxVz/x22jFNQ4gU5UTKlm0lys2IUIxyGBSdVEJCaI90oKVpREKQbja6Z4D3tdLGQSx0RQqP1MmJjIRS9kNfd4ZEdeW0NxT/81qpCi7djEVJqiCi40VByrG+dxgObjMBVPG+JoQKpv+KaZcIQpWOsKhDsKdPniX107J9XrbuzkqVqzyOAtpFe+gQ2egCVdANqqIaougJvaA39G48G6/Gh/E5bp0z8pkd9AfG1y+9FJqR</latexit>

J/ ! ⌘cX ! ⌘ce
+e�

<latexit sha1_base64="xjVcfcyqH4q1hMvC6N1xin7B5gw="></latexit>

e�e+ ! `+`�J/ (! ⌘cX ! ⌘ce
+e�) (` = e, µ)

<latexit sha1_base64="S7NdzQI2v1APLCz7GWtcpqxujXI=">AAACDHicbVDLSgMxFM3UV62vqks3wSJUinVGRF0W3YirCvYBnWnJpHfa0MyDJCOUoR/gxl9x40IRt36AO//GTDsLrR4InJxzL8k5bsSZVKb5ZeQWFpeWV/KrhbX1jc2t4vZOU4axoNCgIQ9F2yUSOAugoZji0I4EEN/l0HJHV6nfugchWRjcqXEEjk8GAfMYJUpLvWIJukcYuhVsqxDfHNuRZLiC2+X0msraPtRTZtWcAv8lVkZKKEO9V/y0+yGNfQgU5UTKjmVGykmIUIxymBTsWEJE6IgMoKNpQHyQTjINM8EHWuljLxT6BApP1Z8bCfGlHPuunvSJGsp5LxX/8zqx8i6chAVRrCCgs4e8mGOdNG0G95kAqvhYE0IF03/FdEgEoUr3V9AlWPOR/5LmSdU6q5q3p6XaZVZHHu2hfVRGFjpHNXSN6qiBKHpAT+gFvRqPxrPxZrzPRnNGtrOLfsH4+AaFeZgd</latexit>

e�e+ ! J/ +X(! e+e�)

Three options using J/Psi 
for search of light vector boson X

<latexit sha1_base64="8okUFBf2/0pJhaq6zBA11SOWFjQ=">AAAB8XicdVBNS8NAEN34WetX1aOXxSJ4CkkMbb0VvXisYD+wDWWznbRLN5uwuxFK6b/w4kERr/4bb/4bN20FFX0w8Hhvhpl5YcqZ0o7zYa2srq1vbBa2its7u3v7pYPDlkoySaFJE57ITkgUcCagqZnm0EklkDjk0A7HV7nfvgepWCJu9SSFICZDwSJGiTbSXQ9SxXgi+tAvlR37olbx/Ap2bMepup6bE6/qn/vYNUqOMlqi0S+99wYJzWIQmnKiVNd1Uh1MidSMcpgVe5mClNAxGULXUEFiUMF0fvEMnxplgKNEmhIaz9XvE1MSKzWJQ9MZEz1Sv71c/MvrZjqqBVMm0kyDoItFUcaxTnD+Ph4wCVTziSGESmZuxXREJKHahFQ0IXx9iv8nLc92K7Zz45frl8s4CugYnaAz5KIqqqNr1EBNRJFAD+gJPVvKerRerNdF64q1nDlCP2C9fQIopZE/</latexit>✏e
<latexit sha1_base64="sYBcZcwRrJNmZjTCmJJZboOBChk=">AAAB8XicdVDLSgMxFM3UV62vqks3wSK4KkmRPnZFNy4r2Ae2Q8mkmTY0kwxJRihD/8KNC0Xc+jfu/BszbQUVPXDhcM693HtPEAtuLEIfXm5tfWNzK79d2Nnd2z8oHh51jEo0ZW2qhNK9gBgmuGRty61gvVgzEgWCdYPpVeZ375k2XMlbO4uZH5Gx5CGnxDrpbsBiw4WSQzosllAZIYQxhhnBtSpypNGoV3Ad4sxyKIEVWsPi+2CkaBIxaakgxvQxiq2fEm05FWxeGCSGxYROyZj1HZUkYsZPFxfP4ZlTRjBU2pW0cKF+n0hJZMwsClxnROzE/PYy8S+vn9iw7qdcxollki4XhYmAVsHsfTjimlErZo4Qqrm7FdIJ0YRaF1LBhfD1KfyfdCplXC2jm4tS83IVRx6cgFNwDjCogSa4Bi3QBhRI8ACewLNnvEfvxXtdtua81cwx+AHv7RMShJEx</latexit>✏c

<latexit sha1_base64="8okUFBf2/0pJhaq6zBA11SOWFjQ=">AAAB8XicdVBNS8NAEN34WetX1aOXxSJ4CkkMbb0VvXisYD+wDWWznbRLN5uwuxFK6b/w4kERr/4bb/4bN20FFX0w8Hhvhpl5YcqZ0o7zYa2srq1vbBa2its7u3v7pYPDlkoySaFJE57ITkgUcCagqZnm0EklkDjk0A7HV7nfvgepWCJu9SSFICZDwSJGiTbSXQ9SxXgi+tAvlR37olbx/Ap2bMepup6bE6/qn/vYNUqOMlqi0S+99wYJzWIQmnKiVNd1Uh1MidSMcpgVe5mClNAxGULXUEFiUMF0fvEMnxplgKNEmhIaz9XvE1MSKzWJQ9MZEz1Sv71c/MvrZjqqBVMm0kyDoItFUcaxTnD+Ph4wCVTziSGESmZuxXREJKHahFQ0IXx9iv8nLc92K7Zz45frl8s4CugYnaAz5KIqqqNr1EBNRJFAD+gJPVvKerRerNdF64q1nDlCP2C9fQIopZE/</latexit>✏e

<latexit sha1_base64="8okUFBf2/0pJhaq6zBA11SOWFjQ=">AAAB8XicdVBNS8NAEN34WetX1aOXxSJ4CkkMbb0VvXisYD+wDWWznbRLN5uwuxFK6b/w4kERr/4bb/4bN20FFX0w8Hhvhpl5YcqZ0o7zYa2srq1vbBa2its7u3v7pYPDlkoySaFJE57ITkgUcCagqZnm0EklkDjk0A7HV7nfvgepWCJu9SSFICZDwSJGiTbSXQ9SxXgi+tAvlR37olbx/Ap2bMepup6bE6/qn/vYNUqOMlqi0S+99wYJzWIQmnKiVNd1Uh1MidSMcpgVe5mClNAxGULXUEFiUMF0fvEMnxplgKNEmhIaz9XvE1MSKzWJQ9MZEz1Sv71c/MvrZjqqBVMm0kyDoItFUcaxTnD+Ph4wCVTziSGESmZuxXREJKHahFQ0IXx9iv8nLc92K7Zz45frl8s4CugYnaAz5KIqqqNr1EBNRJFAD+gJPVvKerRerNdF64q1nDlCP2C9fQIopZE/</latexit>✏e
<latexit sha1_base64="sYBcZcwRrJNmZjTCmJJZboOBChk=">AAAB8XicdVDLSgMxFM3UV62vqks3wSK4KkmRPnZFNy4r2Ae2Q8mkmTY0kwxJRihD/8KNC0Xc+jfu/BszbQUVPXDhcM693HtPEAtuLEIfXm5tfWNzK79d2Nnd2z8oHh51jEo0ZW2qhNK9gBgmuGRty61gvVgzEgWCdYPpVeZ375k2XMlbO4uZH5Gx5CGnxDrpbsBiw4WSQzosllAZIYQxhhnBtSpypNGoV3Ad4sxyKIEVWsPi+2CkaBIxaakgxvQxiq2fEm05FWxeGCSGxYROyZj1HZUkYsZPFxfP4ZlTRjBU2pW0cKF+n0hJZMwsClxnROzE/PYy8S+vn9iw7qdcxollki4XhYmAVsHsfTjimlErZo4Qqrm7FdIJ0YRaF1LBhfD1KfyfdCplXC2jm4tS83IVRx6cgFNwDjCogSa4Bi3QBhRI8ACewLNnvEfvxXtdtua81cwx+AHv7RMShJEx</latexit>✏c
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Search for X boson at BESIII
• BESIII is a resonant machine 

for J/Psi production

• BESIII have (currently) collected
<latexit sha1_base64="d8uWDNOfweSAFztl1xwQG14uGZk=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KpORNRl0Y24kAr2AU0Mk+mkHTqThJmJUEI2/oobF4q49TPc+TdO2yy09cCFwzn3cu89QcKZ0gh9W6WFxaXllfJqZW19Y3PL3t5pqTiVhDZJzGPZCbCinEW0qZnmtJNIikXAaTsYXo399iOVisXRvR4l1BO4H7GQEayN5Nt7t352c+wmiuXQVUxABz1kDsp9u4pqaAI4T5yCVEGBhm9/ub2YpIJGmnCsVNdBifYyLDUjnOYVN1U0wWSI+7RraIQFVV42eSCHh0bpwTCWpiINJ+rviQwLpUYiMJ0C64Ga9cbif1431eGFl7EoSTWNyHRRmHKoYzhOA/aYpETzkSGYSGZuhWSAJSbaZFYxITizL8+T1knNOauhu9Nq/bKIowz2wQE4Ag44B3VwDRqgCQjIwTN4BW/Wk/VivVsf09aSVczsgj+wPn8A9NKVWQ==</latexit>

NJ/ ⇠ 1010

• With the target integrated luminosity, The goal of BESIII is 
<latexit sha1_base64="UUGZfMVr9CbxcaWrIzfE0tP4iw8=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KpmRNRl0Y24kAr2AU0Mk+mkHTqThJmJUEI2/oobF4q49TPc+TdO2yy09cCFwzn3cu89QcKZ0o7zbZUWFpeWV8qrlbX1jc0te3unpeJUEtokMY9lJ8CKchbRpmaa004iKRYBp+1geDX2249UKhZH93qUUE/gfsRCRrA2km/v3frZzbGbKJZDVzEBkfOQIZT7dtWpORPAeYIKUgUFGr795fZikgoaacKxUl3kJNrLsNSMcJpX3FTRBJMh7tOuoREWVHnZ5IEcHhqlB8NYmoo0nKi/JzIslBqJwHQKrAdq1huL/3ndVIcXXsaiJNU0ItNFYcqhjuE4DdhjkhLNR4ZgIpm5FZIBlphok1nFhIBmX54nrZMaOqs5d6fV+mURRxnsgwNwBBA4B3VwDRqgCQjIwTN4BW/Wk/VivVsf09aSVczsgj+wPn8A9leVWg==</latexit>

NJ/ ⇠ 1011

• Just increasing S/B 
using ee recoil mass cut

• Form factor & Phase space factor <latexit sha1_base64="Ylh6rByYJO3XB2+kj4G37tUB9O4=">AAACD3icbVDLSsNAFJ34rPUVdelmsCiCWBMRdVl0I64q2Ac0MUymN+3QyYOZiVBC/8CNv+LGhSJu3brzb5y2WdTWAxfOnHMvd+7xE86ksqwfY25+YXFpubBSXF1b39g0t7brMk4FhRqNeSyaPpHAWQQ1xRSHZiKAhD6Hht+7HvqNRxCSxdG96ifghqQTsYBRorTkmQe3J04iGXZUjB1QxKO4OfmAhyNdx55ZssrWCHiW2DkpoRxVz/x22jFNQ4gU5UTKlm0lys2IUIxyGBSdVEJCaI90oKVpREKQbja6Z4D3tdLGQSx0RQqP1MmJjIRS9kNfd4ZEdeW0NxT/81qpCi7djEVJqiCi40VByrG+dxgObjMBVPG+JoQKpv+KaZcIQpWOsKhDsKdPniX107J9XrbuzkqVqzyOAtpFe+gQ2egCVdANqqIaougJvaA39G48G6/Gh/E5bp0z8pkd9AfG1y+9FJqR</latexit>

J/ ! ⌘cX ! ⌘ce
+e�
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Search for X boson at BESIII
• BESIII is a resonant machine 

for J/Psi production

• BESIII have (currently) collected
<latexit sha1_base64="d8uWDNOfweSAFztl1xwQG14uGZk=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KpORNRl0Y24kAr2AU0Mk+mkHTqThJmJUEI2/oobF4q49TPc+TdO2yy09cCFwzn3cu89QcKZ0gh9W6WFxaXllfJqZW19Y3PL3t5pqTiVhDZJzGPZCbCinEW0qZnmtJNIikXAaTsYXo399iOVisXRvR4l1BO4H7GQEayN5Nt7t352c+wmiuXQVUxABz1kDsp9u4pqaAI4T5yCVEGBhm9/ub2YpIJGmnCsVNdBifYyLDUjnOYVN1U0wWSI+7RraIQFVV42eSCHh0bpwTCWpiINJ+rviQwLpUYiMJ0C64Ga9cbif1431eGFl7EoSTWNyHRRmHKoYzhOA/aYpETzkSGYSGZuhWSAJSbaZFYxITizL8+T1knNOauhu9Nq/bKIowz2wQE4Ag44B3VwDRqgCQjIwTN4BW/Wk/VivVsf09aSVczsgj+wPn8A9NKVWQ==</latexit>

NJ/ ⇠ 1010

• With the target integrated luminosity, The goal of BESIII is 
<latexit sha1_base64="UUGZfMVr9CbxcaWrIzfE0tP4iw8=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KpmRNRl0Y24kAr2AU0Mk+mkHTqThJmJUEI2/oobF4q49TPc+TdO2yy09cCFwzn3cu89QcKZ0o7zbZUWFpeWV8qrlbX1jc0te3unpeJUEtokMY9lJ8CKchbRpmaa004iKRYBp+1geDX2249UKhZH93qUUE/gfsRCRrA2km/v3frZzbGbKJZDVzEBkfOQIZT7dtWpORPAeYIKUgUFGr795fZikgoaacKxUl3kJNrLsNSMcJpX3FTRBJMh7tOuoREWVHnZ5IEcHhqlB8NYmoo0nKi/JzIslBqJwHQKrAdq1huL/3ndVIcXXsaiJNU0ItNFYcqhjuE4DdhjkhLNR4ZgIpm5FZIBlphok1nFhIBmX54nrZMaOqs5d6fV+mURRxnsgwNwBBA4B3VwDRqgCQjIwTN4BW/Wk/VivVsf09aSVczsgj+wPn8A9leVWg==</latexit>

NJ/ ⇠ 1011
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Search for X boson at BESIII
• BESIII is a resonant machine 

for J/Psi production

• BESIII have (currently) collected
<latexit sha1_base64="d8uWDNOfweSAFztl1xwQG14uGZk=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KpORNRl0Y24kAr2AU0Mk+mkHTqThJmJUEI2/oobF4q49TPc+TdO2yy09cCFwzn3cu89QcKZ0gh9W6WFxaXllfJqZW19Y3PL3t5pqTiVhDZJzGPZCbCinEW0qZnmtJNIikXAaTsYXo399iOVisXRvR4l1BO4H7GQEayN5Nt7t352c+wmiuXQVUxABz1kDsp9u4pqaAI4T5yCVEGBhm9/ub2YpIJGmnCsVNdBifYyLDUjnOYVN1U0wWSI+7RraIQFVV42eSCHh0bpwTCWpiINJ+rviQwLpUYiMJ0C64Ga9cbif1431eGFl7EoSTWNyHRRmHKoYzhOA/aYpETzkSGYSGZuhWSAJSbaZFYxITizL8+T1knNOauhu9Nq/bKIowz2wQE4Ag44B3VwDRqgCQjIwTN4BW/Wk/VivVsf09aSVczsgj+wPn8A9NKVWQ==</latexit>

NJ/ ⇠ 1010

• With the target integrated luminosity, The goal of BESIII is 
<latexit sha1_base64="UUGZfMVr9CbxcaWrIzfE0tP4iw8=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KpmRNRl0Y24kAr2AU0Mk+mkHTqThJmJUEI2/oobF4q49TPc+TdO2yy09cCFwzn3cu89QcKZ0o7zbZUWFpeWV8qrlbX1jc0te3unpeJUEtokMY9lJ8CKchbRpmaa004iKRYBp+1geDX2249UKhZH93qUUE/gfsRCRrA2km/v3frZzbGbKJZDVzEBkfOQIZT7dtWpORPAeYIKUgUFGr795fZikgoaacKxUl3kJNrLsNSMcJpX3FTRBJMh7tOuoREWVHnZ5IEcHhqlB8NYmoo0nKi/JzIslBqJwHQKrAdq1huL/3ndVIcXXsaiJNU0ItNFYcqhjuE4DdhjkhLNR4ZgIpm5FZIBlphok1nFhIBmX54nrZMaOqs5d6fV+mURRxnsgwNwBBA4B3VwDRqgCQjIwTN4BW/Wk/VivVsf09aSVczsgj+wPn8A9leVWg==</latexit>

NJ/ ⇠ 1011

Covering ATOMKI desired region of  
is possible with the goal luminosity of BESIII

<latexit sha1_base64="sYBcZcwRrJNmZjTCmJJZboOBChk=">AAAB8XicdVDLSgMxFM3UV62vqks3wSK4KkmRPnZFNy4r2Ae2Q8mkmTY0kwxJRihD/8KNC0Xc+jfu/BszbQUVPXDhcM693HtPEAtuLEIfXm5tfWNzK79d2Nnd2z8oHh51jEo0ZW2qhNK9gBgmuGRty61gvVgzEgWCdYPpVeZ375k2XMlbO4uZH5Gx5CGnxDrpbsBiw4WSQzosllAZIYQxhhnBtSpypNGoV3Ad4sxyKIEVWsPi+2CkaBIxaakgxvQxiq2fEm05FWxeGCSGxYROyZj1HZUkYsZPFxfP4ZlTRjBU2pW0cKF+n0hJZMwsClxnROzE/PYy8S+vn9iw7qdcxollki4XhYmAVsHsfTjimlErZo4Qqrm7FdIJ0YRaF1LBhfD1KfyfdCplXC2jm4tS83IVRx6cgFNwDjCogSa4Bi3QBhRI8ACewLNnvEfvxXtdtua81cwx+AHv7RMShJEx</latexit>✏c
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Search for X boson at BESIII

• Sensitivity limit in the protophobic scenario
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• Search for light vector boson at BESIII


• Search for light vector boson at Belle II (prompt)


• Search for light vector boson at Belle II (displaced)

<latexit sha1_base64="Ylh6rByYJO3XB2+kj4G37tUB9O4=">AAACD3icbVDLSsNAFJ34rPUVdelmsCiCWBMRdVl0I64q2Ac0MUymN+3QyYOZiVBC/8CNv+LGhSJu3brzb5y2WdTWAxfOnHMvd+7xE86ksqwfY25+YXFpubBSXF1b39g0t7brMk4FhRqNeSyaPpHAWQQ1xRSHZiKAhD6Hht+7HvqNRxCSxdG96ifghqQTsYBRorTkmQe3J04iGXZUjB1QxKO4OfmAhyNdx55ZssrWCHiW2DkpoRxVz/x22jFNQ4gU5UTKlm0lys2IUIxyGBSdVEJCaI90oKVpREKQbja6Z4D3tdLGQSx0RQqP1MmJjIRS9kNfd4ZEdeW0NxT/81qpCi7djEVJqiCi40VByrG+dxgObjMBVPG+JoQKpv+KaZcIQpWOsKhDsKdPniX107J9XrbuzkqVqzyOAtpFe+gQ2egCVdANqqIaougJvaA39G48G6/Gh/E5bp0z8pkd9AfG1y+9FJqR</latexit>

J/ ! ⌘cX ! ⌘ce
+e�

<latexit sha1_base64="xjVcfcyqH4q1hMvC6N1xin7B5gw="></latexit>

e�e+ ! `+`�J/ (! ⌘cX ! ⌘ce
+e�) (` = e, µ)

<latexit sha1_base64="S7NdzQI2v1APLCz7GWtcpqxujXI=">AAACDHicbVDLSgMxFM3UV62vqks3wSJUinVGRF0W3YirCvYBnWnJpHfa0MyDJCOUoR/gxl9x40IRt36AO//GTDsLrR4InJxzL8k5bsSZVKb5ZeQWFpeWV/KrhbX1jc2t4vZOU4axoNCgIQ9F2yUSOAugoZji0I4EEN/l0HJHV6nfugchWRjcqXEEjk8GAfMYJUpLvWIJukcYuhVsqxDfHNuRZLiC2+X0msraPtRTZtWcAv8lVkZKKEO9V/y0+yGNfQgU5UTKjmVGykmIUIxymBTsWEJE6IgMoKNpQHyQTjINM8EHWuljLxT6BApP1Z8bCfGlHPuunvSJGsp5LxX/8zqx8i6chAVRrCCgs4e8mGOdNG0G95kAqvhYE0IF03/FdEgEoUr3V9AlWPOR/5LmSdU6q5q3p6XaZVZHHu2hfVRGFjpHNXSN6qiBKHpAT+gFvRqPxrPxZrzPRnNGtrOLfsH4+AaFeZgd</latexit>

e�e+ ! J/ +X(! e+e�)

Three options using J/Psi 
for search of light vector boson X

<latexit sha1_base64="8okUFBf2/0pJhaq6zBA11SOWFjQ=">AAAB8XicdVBNS8NAEN34WetX1aOXxSJ4CkkMbb0VvXisYD+wDWWznbRLN5uwuxFK6b/w4kERr/4bb/4bN20FFX0w8Hhvhpl5YcqZ0o7zYa2srq1vbBa2its7u3v7pYPDlkoySaFJE57ITkgUcCagqZnm0EklkDjk0A7HV7nfvgepWCJu9SSFICZDwSJGiTbSXQ9SxXgi+tAvlR37olbx/Ap2bMepup6bE6/qn/vYNUqOMlqi0S+99wYJzWIQmnKiVNd1Uh1MidSMcpgVe5mClNAxGULXUEFiUMF0fvEMnxplgKNEmhIaz9XvE1MSKzWJQ9MZEz1Sv71c/MvrZjqqBVMm0kyDoItFUcaxTnD+Ph4wCVTziSGESmZuxXREJKHahFQ0IXx9iv8nLc92K7Zz45frl8s4CugYnaAz5KIqqqNr1EBNRJFAD+gJPVvKerRerNdF64q1nDlCP2C9fQIopZE/</latexit>✏e
<latexit sha1_base64="sYBcZcwRrJNmZjTCmJJZboOBChk=">AAAB8XicdVDLSgMxFM3UV62vqks3wSK4KkmRPnZFNy4r2Ae2Q8mkmTY0kwxJRihD/8KNC0Xc+jfu/BszbQUVPXDhcM693HtPEAtuLEIfXm5tfWNzK79d2Nnd2z8oHh51jEo0ZW2qhNK9gBgmuGRty61gvVgzEgWCdYPpVeZ375k2XMlbO4uZH5Gx5CGnxDrpbsBiw4WSQzosllAZIYQxhhnBtSpypNGoV3Ad4sxyKIEVWsPi+2CkaBIxaakgxvQxiq2fEm05FWxeGCSGxYROyZj1HZUkYsZPFxfP4ZlTRjBU2pW0cKF+n0hJZMwsClxnROzE/PYy8S+vn9iw7qdcxollki4XhYmAVsHsfTjimlErZo4Qqrm7FdIJ0YRaF1LBhfD1KfyfdCplXC2jm4tS83IVRx6cgFNwDjCogSa4Bi3QBhRI8ACewLNnvEfvxXtdtua81cwx+AHv7RMShJEx</latexit>✏c

<latexit sha1_base64="8okUFBf2/0pJhaq6zBA11SOWFjQ=">AAAB8XicdVBNS8NAEN34WetX1aOXxSJ4CkkMbb0VvXisYD+wDWWznbRLN5uwuxFK6b/w4kERr/4bb/4bN20FFX0w8Hhvhpl5YcqZ0o7zYa2srq1vbBa2its7u3v7pYPDlkoySaFJE57ITkgUcCagqZnm0EklkDjk0A7HV7nfvgepWCJu9SSFICZDwSJGiTbSXQ9SxXgi+tAvlR37olbx/Ap2bMepup6bE6/qn/vYNUqOMlqi0S+99wYJzWIQmnKiVNd1Uh1MidSMcpgVe5mClNAxGULXUEFiUMF0fvEMnxplgKNEmhIaz9XvE1MSKzWJQ9MZEz1Sv71c/MvrZjqqBVMm0kyDoItFUcaxTnD+Ph4wCVTziSGESmZuxXREJKHahFQ0IXx9iv8nLc92K7Zz45frl8s4CugYnaAz5KIqqqNr1EBNRJFAD+gJPVvKerRerNdF64q1nDlCP2C9fQIopZE/</latexit>✏e

<latexit sha1_base64="8okUFBf2/0pJhaq6zBA11SOWFjQ=">AAAB8XicdVBNS8NAEN34WetX1aOXxSJ4CkkMbb0VvXisYD+wDWWznbRLN5uwuxFK6b/w4kERr/4bb/4bN20FFX0w8Hhvhpl5YcqZ0o7zYa2srq1vbBa2its7u3v7pYPDlkoySaFJE57ITkgUcCagqZnm0EklkDjk0A7HV7nfvgepWCJu9SSFICZDwSJGiTbSXQ9SxXgi+tAvlR37olbx/Ap2bMepup6bE6/qn/vYNUqOMlqi0S+99wYJzWIQmnKiVNd1Uh1MidSMcpgVe5mClNAxGULXUEFiUMF0fvEMnxplgKNEmhIaz9XvE1MSKzWJQ9MZEz1Sv71c/MvrZjqqBVMm0kyDoItFUcaxTnD+Ph4wCVTziSGESmZuxXREJKHahFQ0IXx9iv8nLc92K7Zz45frl8s4CugYnaAz5KIqqqNr1EBNRJFAD+gJPVvKerRerNdF64q1nDlCP2C9fQIopZE/</latexit>✏e
<latexit sha1_base64="sYBcZcwRrJNmZjTCmJJZboOBChk=">AAAB8XicdVDLSgMxFM3UV62vqks3wSK4KkmRPnZFNy4r2Ae2Q8mkmTY0kwxJRihD/8KNC0Xc+jfu/BszbQUVPXDhcM693HtPEAtuLEIfXm5tfWNzK79d2Nnd2z8oHh51jEo0ZW2qhNK9gBgmuGRty61gvVgzEgWCdYPpVeZ375k2XMlbO4uZH5Gx5CGnxDrpbsBiw4WSQzosllAZIYQxhhnBtSpypNGoV3Ad4sxyKIEVWsPi+2CkaBIxaakgxvQxiq2fEm05FWxeGCSGxYROyZj1HZUkYsZPFxfP4ZlTRjBU2pW0cKF+n0hJZMwsClxnROzE/PYy8S+vn9iw7qdcxollki4XhYmAVsHsfTjimlErZo4Qqrm7FdIJ0YRaF1LBhfD1KfyfdCplXC2jm4tS83IVRx6cgFNwDjCogSa4Bi3QBhRI8ACewLNnvEfvxXtdtua81cwx+AHv7RMShJEx</latexit>✏c
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Search for X boson at Belle II  
(prompt search)       

With the design integrated luminosity L = 50 ab−1,  we estimate NJ/Ψ = 1.75 × 107 
events for

Signal Bkg
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+

Search for X boson at Belle II  
(prompt search)       

• Event generation

• Energy resolution

Just required all final  
state leptons 
to be within  

ECL barrel region
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Search for X boson at Belle II  
(prompt search)       

Just required all final  
state leptons 
to be within  

ECL barrel region

• Sensitivity Limit

Covering ATOMKI desired region of      
 -> Not easy to be achievable even with      
                  of J/psi data in the prompt search.

<latexit sha1_base64="sYBcZcwRrJNmZjTCmJJZboOBChk=">AAAB8XicdVDLSgMxFM3UV62vqks3wSK4KkmRPnZFNy4r2Ae2Q8mkmTY0kwxJRihD/8KNC0Xc+jfu/BszbQUVPXDhcM693HtPEAtuLEIfXm5tfWNzK79d2Nnd2z8oHh51jEo0ZW2qhNK9gBgmuGRty61gvVgzEgWCdYPpVeZ375k2XMlbO4uZH5Gx5CGnxDrpbsBiw4WSQzosllAZIYQxhhnBtSpypNGoV3Ad4sxyKIEVWsPi+2CkaBIxaakgxvQxiq2fEm05FWxeGCSGxYROyZj1HZUkYsZPFxfP4ZlTRjBU2pW0cKF+n0hJZMwsClxnROzE/PYy8S+vn9iw7qdcxollki4XhYmAVsHsfTjimlErZo4Qqrm7FdIJ0YRaF1LBhfD1KfyfdCplXC2jm4tS83IVRx6cgFNwDjCogSa4Bi3QBhRI8ACewLNnvEfvxXtdtua81cwx+AHv7RMShJEx</latexit>✏c
<latexit sha1_base64="b2AowL3rtiz3Wx5qC9DftWITPc8=">AAACAHicbVC7SgNBFJ2NrxhfqxYWNoNBsDHMBlEbIWhjYRHBPCBZw+xkkgyZfTBzVwzLNv6KjYUitn6GnX/jJNlCEw9cOJxzL/fe40VSaCDk28otLC4tr+RXC2vrG5tb9vZOXYexYrzGQhmqpkc1lyLgNRAgeTNSnPqe5A1veDX2Gw9caREGdzCKuOvTfiB6glEwUsfeu8EXuEwIbgN/hARTL71Pjp20YxdJiUyA54mTkSLKUO3YX+1uyGKfB8Ak1brlkAjchCoQTPK00I41jygb0j5vGRpQn2s3mTyQ4kOjdHEvVKYCwBP190RCfa1Hvmc6fQoDPeuNxf+8Vgy9czcRQRQDD9h0US+WGEI8TgN3heIM5MgQypQwt2I2oIoyMJkVTAjO7MvzpF4uOaclcntSrFxmceTRPjpAR8hBZ6iCrlEV1RBDKXpGr+jNerJerHfrY9qas7KZXfQH1ucP+3OUwQ==</latexit>

L = 200 ab�1
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• Search for light vector boson at BESIII


• Search for light vector boson at Belle II (prompt)


• Search for light vector boson at Belle II (displaced)

<latexit sha1_base64="Ylh6rByYJO3XB2+kj4G37tUB9O4=">AAACD3icbVDLSsNAFJ34rPUVdelmsCiCWBMRdVl0I64q2Ac0MUymN+3QyYOZiVBC/8CNv+LGhSJu3brzb5y2WdTWAxfOnHMvd+7xE86ksqwfY25+YXFpubBSXF1b39g0t7brMk4FhRqNeSyaPpHAWQQ1xRSHZiKAhD6Hht+7HvqNRxCSxdG96ifghqQTsYBRorTkmQe3J04iGXZUjB1QxKO4OfmAhyNdx55ZssrWCHiW2DkpoRxVz/x22jFNQ4gU5UTKlm0lys2IUIxyGBSdVEJCaI90oKVpREKQbja6Z4D3tdLGQSx0RQqP1MmJjIRS9kNfd4ZEdeW0NxT/81qpCi7djEVJqiCi40VByrG+dxgObjMBVPG+JoQKpv+KaZcIQpWOsKhDsKdPniX107J9XrbuzkqVqzyOAtpFe+gQ2egCVdANqqIaougJvaA39G48G6/Gh/E5bp0z8pkd9AfG1y+9FJqR</latexit>

J/ ! ⌘cX ! ⌘ce
+e�

<latexit sha1_base64="xjVcfcyqH4q1hMvC6N1xin7B5gw="></latexit>

e�e+ ! `+`�J/ (! ⌘cX ! ⌘ce
+e�) (` = e, µ)

<latexit sha1_base64="S7NdzQI2v1APLCz7GWtcpqxujXI=">AAACDHicbVDLSgMxFM3UV62vqks3wSJUinVGRF0W3YirCvYBnWnJpHfa0MyDJCOUoR/gxl9x40IRt36AO//GTDsLrR4InJxzL8k5bsSZVKb5ZeQWFpeWV/KrhbX1jc2t4vZOU4axoNCgIQ9F2yUSOAugoZji0I4EEN/l0HJHV6nfugchWRjcqXEEjk8GAfMYJUpLvWIJukcYuhVsqxDfHNuRZLiC2+X0msraPtRTZtWcAv8lVkZKKEO9V/y0+yGNfQgU5UTKjmVGykmIUIxymBTsWEJE6IgMoKNpQHyQTjINM8EHWuljLxT6BApP1Z8bCfGlHPuunvSJGsp5LxX/8zqx8i6chAVRrCCgs4e8mGOdNG0G95kAqvhYE0IF03/FdEgEoUr3V9AlWPOR/5LmSdU6q5q3p6XaZVZHHu2hfVRGFjpHNXSN6qiBKHpAT+gFvRqPxrPxZrzPRnNGtrOLfsH4+AaFeZgd</latexit>

e�e+ ! J/ +X(! e+e�)

Three options using J/Psi 
for search of light vector boson X

<latexit sha1_base64="8okUFBf2/0pJhaq6zBA11SOWFjQ=">AAAB8XicdVBNS8NAEN34WetX1aOXxSJ4CkkMbb0VvXisYD+wDWWznbRLN5uwuxFK6b/w4kERr/4bb/4bN20FFX0w8Hhvhpl5YcqZ0o7zYa2srq1vbBa2its7u3v7pYPDlkoySaFJE57ITkgUcCagqZnm0EklkDjk0A7HV7nfvgepWCJu9SSFICZDwSJGiTbSXQ9SxXgi+tAvlR37olbx/Ap2bMepup6bE6/qn/vYNUqOMlqi0S+99wYJzWIQmnKiVNd1Uh1MidSMcpgVe5mClNAxGULXUEFiUMF0fvEMnxplgKNEmhIaz9XvE1MSKzWJQ9MZEz1Sv71c/MvrZjqqBVMm0kyDoItFUcaxTnD+Ph4wCVTziSGESmZuxXREJKHahFQ0IXx9iv8nLc92K7Zz45frl8s4CugYnaAz5KIqqqNr1EBNRJFAD+gJPVvKerRerNdF64q1nDlCP2C9fQIopZE/</latexit>✏e
<latexit sha1_base64="sYBcZcwRrJNmZjTCmJJZboOBChk=">AAAB8XicdVDLSgMxFM3UV62vqks3wSK4KkmRPnZFNy4r2Ae2Q8mkmTY0kwxJRihD/8KNC0Xc+jfu/BszbQUVPXDhcM693HtPEAtuLEIfXm5tfWNzK79d2Nnd2z8oHh51jEo0ZW2qhNK9gBgmuGRty61gvVgzEgWCdYPpVeZ375k2XMlbO4uZH5Gx5CGnxDrpbsBiw4WSQzosllAZIYQxhhnBtSpypNGoV3Ad4sxyKIEVWsPi+2CkaBIxaakgxvQxiq2fEm05FWxeGCSGxYROyZj1HZUkYsZPFxfP4ZlTRjBU2pW0cKF+n0hJZMwsClxnROzE/PYy8S+vn9iw7qdcxollki4XhYmAVsHsfTjimlErZo4Qqrm7FdIJ0YRaF1LBhfD1KfyfdCplXC2jm4tS83IVRx6cgFNwDjCogSa4Bi3QBhRI8ACewLNnvEfvxXtdtua81cwx+AHv7RMShJEx</latexit>✏c

<latexit sha1_base64="8okUFBf2/0pJhaq6zBA11SOWFjQ=">AAAB8XicdVBNS8NAEN34WetX1aOXxSJ4CkkMbb0VvXisYD+wDWWznbRLN5uwuxFK6b/w4kERr/4bb/4bN20FFX0w8Hhvhpl5YcqZ0o7zYa2srq1vbBa2its7u3v7pYPDlkoySaFJE57ITkgUcCagqZnm0EklkDjk0A7HV7nfvgepWCJu9SSFICZDwSJGiTbSXQ9SxXgi+tAvlR37olbx/Ap2bMepup6bE6/qn/vYNUqOMlqi0S+99wYJzWIQmnKiVNd1Uh1MidSMcpgVe5mClNAxGULXUEFiUMF0fvEMnxplgKNEmhIaz9XvE1MSKzWJQ9MZEz1Sv71c/MvrZjqqBVMm0kyDoItFUcaxTnD+Ph4wCVTziSGESmZuxXREJKHahFQ0IXx9iv8nLc92K7Zz45frl8s4CugYnaAz5KIqqqNr1EBNRJFAD+gJPVvKerRerNdF64q1nDlCP2C9fQIopZE/</latexit>✏e

<latexit sha1_base64="8okUFBf2/0pJhaq6zBA11SOWFjQ=">AAAB8XicdVBNS8NAEN34WetX1aOXxSJ4CkkMbb0VvXisYD+wDWWznbRLN5uwuxFK6b/w4kERr/4bb/4bN20FFX0w8Hhvhpl5YcqZ0o7zYa2srq1vbBa2its7u3v7pYPDlkoySaFJE57ITkgUcCagqZnm0EklkDjk0A7HV7nfvgepWCJu9SSFICZDwSJGiTbSXQ9SxXgi+tAvlR37olbx/Ap2bMepup6bE6/qn/vYNUqOMlqi0S+99wYJzWIQmnKiVNd1Uh1MidSMcpgVe5mClNAxGULXUEFiUMF0fvEMnxplgKNEmhIaz9XvE1MSKzWJQ9MZEz1Sv71c/MvrZjqqBVMm0kyDoItFUcaxTnD+Ph4wCVTziSGESmZuxXREJKHahFQ0IXx9iv8nLc92K7Zz45frl8s4CugYnaAz5KIqqqNr1EBNRJFAD+gJPVvKerRerNdF64q1nDlCP2C9fQIopZE/</latexit>✏e
<latexit sha1_base64="sYBcZcwRrJNmZjTCmJJZboOBChk=">AAAB8XicdVDLSgMxFM3UV62vqks3wSK4KkmRPnZFNy4r2Ae2Q8mkmTY0kwxJRihD/8KNC0Xc+jfu/BszbQUVPXDhcM693HtPEAtuLEIfXm5tfWNzK79d2Nnd2z8oHh51jEo0ZW2qhNK9gBgmuGRty61gvVgzEgWCdYPpVeZ375k2XMlbO4uZH5Gx5CGnxDrpbsBiw4WSQzosllAZIYQxhhnBtSpypNGoV3Ad4sxyKIEVWsPi+2CkaBIxaakgxvQxiq2fEm05FWxeGCSGxYROyZj1HZUkYsZPFxfP4ZlTRjBU2pW0cKF+n0hJZMwsClxnROzE/PYy8S+vn9iw7qdcxollki4XhYmAVsHsfTjimlErZo4Qqrm7FdIJ0YRaF1LBhfD1KfyfdCplXC2jm4tS83IVRx6cgFNwDjCogSa4Bi3QBhRI8ACewLNnvEfvxXtdtua81cwx+AHv7RMShJEx</latexit>✏c
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• The X boson can be boosted from the process                               and travels 
several millimeters before decaying into           in the Belle II detector.

cf) M. Duerr, T. Ferber, C. Hearty, F. Kahlhoefer, K. Schmidt-Hoberg and P. Tunney, JHEP 304 2002, 039 (2020)

Search for X boson at Belle II  
(displaced vertex search)       
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Transverse

(a.u.)

• The X boson can be boosted from the process                               and travels 
several millimeters before decaying into           in the Belle II detector.

Search for X boson at Belle II  
(displaced vertex search)       

<latexit sha1_base64="8kkbOB8LT+RLaZBbrHkByhpTbJ0=">AAAB/3icbVDLSsNAFJ34rPUVFdy4GSyCG0sivjZC0Y0LFxXsA9pYJtNpO3QyCTM3YolZ+CtuXCji1t9w5984bbPQ1gMXDufcy733+JHgGhzn25qZnZtfWMwt5ZdXVtfW7Y3Nqg5jRVmFhiJUdZ9oJrhkFeAgWD1SjAS+YDW/fzn0a/dMaR7KWxhEzAtIV/IOpwSM1LK3r/E5PnZwE9gDJJj46V1y4KYtu+AUnRHwNHEzUkAZyi37q9kOaRwwCVQQrRuuE4GXEAWcCpbmm7FmEaF90mUNQyUJmPaS0f0p3jNKG3dCZUoCHqm/JxISaD0IfNMZEOjpSW8o/uc1YuiceQmXUQxM0vGiTiwwhHgYBm5zxSiIgSGEKm5uxbRHFKFgIsubENzJl6dJ9bDonhSdm6NC6SKLI4d20C7aRy46RSV0hcqogih6RM/oFb1ZT9aL9W59jFtnrGxmC/2B9fkDjhqUig==</latexit>

L = 50 ab�1

any
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2012.04190 [hep-ph], K. Ban, Y. Jho, Y. Kwon,
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any

Constraint for minimal DP-type model
<latexit sha1_base64="7Burs5T9BH52SJxfEMdq29wGnC0=">AAACG3icbVDLSsNAFJ3UV62vqEs3g0VwY0mqqBuh6MZlBfuAJpTJ9KYdOnkwMxFKyH+48VfcuFDEleDCv3HaBh+tBwbOPede7tzjxZxJZVmfRmFhcWl5pbhaWlvf2Nwyt3eaMkoEhQaNeCTaHpHAWQgNxRSHdiyABB6Hlje8GvutOxCSReGtGsXgBqQfMp9RorTUNasOxJJxTSm+wN9Foosj7PiC0LSapcfZjwVds2xVrAnwPLFzUkY56l3z3elFNAkgVJQTKTu2FSs3JUIxyiErOYmEmNAh6UNH05AEIN10cluGD7TSw34k9AsVnqi/J1ISSDkKPN0ZEDWQs95Y/M/rJMo/d1MWxomCkE4X+QnHKsLjoHCPCaCKjzQhVDD9V0wHRAeidJwlHYI9e/I8aVYr9mnFujkp1y7zOIpoD+2jQ2SjM1RD16iOGoiie/SIntGL8WA8Ga/G27S1YOQzu+gPjI8v4DOgtA==</latexit>

✏c = ✏u = �2

3
✏e

BESIII

Belle II, prompt

Belle II, displaced
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Conclusion
• Search for light (MeV-GeV) gauge interaction is recently very active in both 

theoretical and phenomenological side.


• We study three options which are related to J/psi meson in BESIII and Belle II 
experiment.


• In BESIII, the expected data with the goal integrated luminosity can fully cover 
hadronic couplings suggested by X17 scenario and its protophobic constrained 
region.


• In Belle II, the prompt search can provide important information about light vector 
boson although it cannot beyond the current limits from previous searches.


• In Belle II, using the displaced vertex of the signal process, we expect the 
expected limit can cover a wide region of unexplored parameters, when we have 
a clear systematics in the 2-8mm of the transverse flight length of displaced 
vertex.



Thank you for your attention
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cf) Constraints from  
D-meson decays

2101.01865 [hep-ph]



cf) DP search using  
D-meson decays at LHCb

1509.06765 [hep-ph]

LHCb (Run 3)



Displaced vertex/possible 
bkgs at Belle II

cf) M. Duerr, T. Ferber, C. Hearty, F. Kahlhoefer, K. Schmidt-Hoberg and P. Tunney, JHEP 304 2002, 039 (2020)



Displaced vertex/possible 
bkgs at Belle II

cf) M. Duerr, T. Ferber, C. Hearty, F. Kahlhoefer, K. Schmidt-Hoberg and P. Tunney, JHEP 304 2002, 039 (2020)
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<latexit sha1_base64="DbRjns8WqJWSloKJ43W/sst1670=">AAACDnicbVDLSgMxFM3UV62vUZdugqVQKZYZEXVZdOOygn1AOy2Z9E4bmnmQZIQy9Avc+CtuXCji1rU7/8a0HaG2HggczrmXm3PciDOpLOvbyKysrq1vZDdzW9s7u3vm/kFdhrGgUKMhD0XTJRI4C6CmmOLQjAQQ3+XQcIc3E7/xAEKyMLhXowgcn/QD5jFKlJa6ZgE6pxg6JdxWIf7lJdzExTnhpGvmrbI1BV4mdkryKEW1a361eyGNfQgU5UTKlm1FykmIUIxyGOfasYSI0CHpQ0vTgPggnWQaZ4wLWulhLxT6BQpP1fmNhPhSjnxXT/pEDeSiNxH/81qx8q6chAVRrCCgs0NezLFOOukG95gAqvhIE0IF03/FdEAEoUo3mNMl2IuRl0n9rGxflK2783zlOq0ji47QMSoiG12iCrpFVVRDFD2iZ/SK3own48V4Nz5moxkj3TlEf2B8/gDWaJgu</latexit>

e�e+ ! e�e+ +X(! e�e+)

fiducial region 
for displaced search

<latexit sha1_base64="SPl883zbz/rF7ZUpadMOvUSXo1o=">AAACGXicbVC7SgNBFJ31GeNr1dJmMAixMOxKUAuLoI2dEcwDskmYnUySIbMPZu6KYdjfsPFXbCwUsdTKv3HyKDTxwIXDOfdy7z1+LLgCx/m2FhaXlldWM2vZ9Y3NrW17Z7eqokRSVqGRiGTdJ4oJHrIKcBCsHktGAl+wmj+4Gvm1eyYVj8I7GMasGZBeyLucEjBS23bKbe0BewCteK+Qpi3tyQDTBFJ8gb2AQJ8SoW/SvOu09HExPWrbOafgjIHniTslOTRFuW1/ep2IJgELgQqiVMN1YmhqIoFTwdKslygWEzogPdYwNCQBU009/izFh0bp4G4kTYWAx+rvCU0CpYaBbzpHt6pZbyT+5zUS6J43NQ/jBFhIJ4u6icAQ4VFMuMMloyCGhhAqubkV0z6RhIIJM2tCcGdfnifVk4J7WnBui7nS5TSODNpHByiPXHSGSugalVEFUfSIntErerOerBfr3fqYtC5Y05k99AfW1w/SGqAg</latexit>

P cut
sig. < O(10�4)



Pion misidentification bkg 
for low E (<0.6GeV) electrons



End of slides


