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New Results from LHCb
real data

2016 data, 1.6 fb-?

90% CL exclusion regions on [m(A’), €]

[ ] LHCOb

- Previous Experiments

102 101 1 10
m(A") [GeV ]

LHCDb collaboration (2017), arXiv:1710.02867
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produce dark photons
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dark photons decay

¥ Searches
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dark photons decay AG e, #

RS
&

10

K\\\ F = hadrons
F = KK

o(e" e $ F)
o(et e $ ut p¥)

1 IIIIII|
¥ | IIIIII|

[
<
I

1072

=
| 111 HHE==A ]

107



Beyond Dark Photons
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Beyond Dark Photons
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Recast
Dark Photon — Others

# (AO) BR(A®F) Efbciency($d
= #(X) BR(X—F) Efbciency($)

¥ Production ¥ Decay ¥ Lifetime
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Production
o (A’) BR(AG*F) Efbciency($d
= o (X) BR(X—F) Efbciency($%)
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Production

o (A’) BR(AG*F) Efbciency($d
= o (X) BR(X—F) Efbciency($%)

¥ Meson decay

X
V me Tvi xp _ (%)Z{TV[TV/QX]}Z

W\,\'\ I'vi arp e {TI'[T\//Q]}2

P
U(3) meson generator

No mixing between % and U(1k

Tr[TiQg: L]=0

1., 1.
T = Edlag{ 1,! 1,0} Q= %diag{Z,#l,#l} Q'L = Qe = gdiag{1,1,1}
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decay
# (AOBR(A’! F) Efbciency($d
= # (X) BR(X! F) Efpciency(%)
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dark photons decay
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vVector mesons
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decay
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EfPciency
# (AOBR(AG*F) Efficiency(Ta)
= # (X) BR(X—F) Efficiency(Ty)
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the expected number of observed AO decay

i SuBag
rEX(mA ) ) $XBX_>F | -

19



Dark Photon
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Beyond Dark Photon
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Beyond Dark Photon
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Beyond Dark Photon

U(1)s or U(1)y
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Invisible decay
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Summary

¥ photon — dark photon

¥ dark photon — general theories ( vector coupling )

¥ production and decay
date-driven method for the hadronic decay rates
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