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Is there new physics out there somewhere?

Very high precision calculations & measurements of Fundamental
quantities may help answer this

Anomalous magnetic dipole moment of the Muon ay =
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- BNL E821 experiment saw 3.6c discrepancy with SM value for muon anomalous
magnetic moment ay
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What is the origin of the discrepancy?  Could it indicate new physics?
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Experimental Sensitivity?

» Could better precision experiments help?
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Ongoing effort in the experimental community
- Fermilab E989 experiment

- J-PARC E34 experiment

Set to decrease experimental errors by factor 40
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On Theory side:

Have we included all SM contributions and taken care of all theory uncertainties?

Contributions from SM:
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What BSM scenario could be responsible for this anomaly?

Plethora of viable BSM scenarios able to accommodate g-2 anomaly

Focus for this talk: Dark Photon A’

Kinetic mixing with SM photon
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Has been extensively searched for at low energy experiments
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SRAVAVAVAVAVAVAV Visible Decays
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BABAR collaboration: Phys.Rev.Lett. 113 (2014) no.20, 201801 NA 48 collaboration: Phys.Lett. B746 (2015) 178-185
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Invisible Decays
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BABAR collaboration: Phys.Rev.Lett. 119 (2017) no.13, 131804
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BABAR collaboration: Phys.Rev.Lett. 119 (2017) no.13, 131804

1072

1073

Invisible Decays

X
A, /\/\/\/\/\/\/\/
109 HHHH\HHH*,A;W

Dark Photon explanation for
g-2 is ruled out

=

107 1072

BBMEN
NATIO L LABORATORY

m,. (GeV) 1072 102 107!
T 40 GeV

10



Maybe we can look to the dark sector for help

Consider pseudo-Dirac Dark Fermions x1 & X2
States are splitby A = my —my

Couple inelastically with the dark photon and heavier state decay
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Izaguirre, Krnjaic & Shuve: Phys.Rev. D93 (2016) no.6, 063523
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Search Strategies

Dirt
X
etector
X1 Up-Scattering7I \(2 Decay

Electron Beam Dump: SLAC E137

X1— — X2 2 X1
A e’
_ e
Electron-Positron Colliders: BABAR, BELLE II
o / x2 decay either inside
Y °© WW\/\ or outside detector
e~ = A
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Izaguirre, Krnjaic & G.M (arXiv:1805.XXXX)

my = 3 myi,€-,&p = 0.1

Preliminary

Dark photon
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BUT, what about Dark Matter?
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Izaguirre, Krnjaic & G.M (arXiv:1805.XXXX)
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mpy & 3 m$1 . ' gH2 ( D & 01 Izaguirre, Krnjaic & G.M (arXiv:1805.XXXX)
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Main take-away?

X1
We can look for

these Displaced tracks
" with BABAR DATA
X2
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Conclusions

- Is the Dark Photon Contribution to muon g-2 completely dead, dead?
Most Certainly NOT

- Semi-Visible decay channel opens up narrow parameter space in which
to search for Signal

- BABAR & Belle II should search for this signal

Why am [ so excited about this?

If nothing is found, we would kill the dark photon contribution to g-2
dead dead.

Definite Progress
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Back up Slides
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How does this help for muon g-2

Muon
g-2 line
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Izaguirre, Kahn, Krnjaic & Moschella: Phys.Rev. D96 (2017) no.5, 055007

For what mass splittings can we still explain muon g-2?

What new signals can we expect?
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For the Inelastic Dark Matter

Izaguirre, Kahn, Krnjaic & Moschella: Phys.Rev. D96 (2017) no.5, 055007
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