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Urgmnizing. our thinking
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Qrqmizing. our thinking
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DECAY-INDEPENDENT CONSTRAINTS
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Makmg/ Dark. Photons
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An Array of Opportun
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Status ~Today (published results)
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Status ~Today (published results)

A' — Standard Madel
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BaBar 2008

Re-interpretation by theorists of a BaBar analysis

looking for ps
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KLOE & WASA@COSY 2011-13

Use rare meson decays
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MAMI KLOE BaBar 2014

New analysis in full
dataset, using e*e” and
LU channels

fixed-target in Mainz

Many new data runs A ISR
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MAMI BaBar 2014

fixed-target in Mainz A’ ISR New analysis in full

Many new data runs dataset, using e*e” and
LU channels

Fixed-target proposals
for 2015-17
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FIXED-TARGET ADVANTAGES
Fixed-Target
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Continuous Electron Beam Accelerator Facility

® Delivers beam up to 6 GeV to 3 experimental halls

Halls A,C up to 100 pA
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WHERE DO THE DARK PHOTONS GO?

A’ Production
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Test-Run Science Data and Resonance Search
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http://arxiv.org/abs/arXiv:1108.2750
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HPS: RESONANCE + VERTEX SEARCHES

Field region, 0.5t0 1.5T Calorimeter ~ Muon detector (future addition)
Tungsten Si Strip Tracker
Target
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Momentum and Vertex Trigger and Particle ID
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Projections for 2015-17

APEX & DarkLight
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Q’é Matter in the Dark Sector
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Annthiltion & the CMB
Caveats
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DM PRODUCTION AT LOWER

A'— x x decay constrained by BaBar search
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DM PRODUCTION AT LOWER

ENERGIES
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DM PRODUCTION...
AND DETECTION
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PAST, PRESENT AND FUTURE DM
SEARCHES AT PROTON BEAMS

Other Experiments
DM prod. through TT° decay

LSND NC scattering on electrons
800 MeV p, 102 POT 170 T mineral oil detector
30 m off-axis

/ . .
o m, =1 MeV ¢ fixed to obtain relic abundanqe i SNOMEY, oS
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[Batell, Pospeloyv, Ritz "09] [deNiverville, Pospelov, Ritz ’| I]
slide from Dave McKeen, FNAL New Perspectives on Dark Matter ,.
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PAST, PRESENT AND FUTURE DM
SEARCHES AT PROTON BEAMS

MiniBooNE Beam-dump mode: Setup

Beam spot position in beam

[ ]
Y\O(LD ® < off target mode (~1 mm spread)

. -Target is 1 cm diameter
Airgap ——s -Air gap between target and

- 1 and n decay quickly (to new vector horn inner conductors ™1 cm
bosons and subsequently dark matter)

- The charged mesons are absorbed
before decaying.

50 m Fe dump
Dark matter travels ~515 m

Be target
50 m decay pipe (Air)

Beam off-target mode reduces the neutrino background by a factor of ~40.

slide from Ranjan Dharmapalan, FNAL New Perspectives...
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PAST, PRESENT AND FUTURE DM

SEARCHES AT PROTON BEAMS
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Searches are being developed for T2K,
MicroBoone, LBNE, ...
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ELECTRON BEAM DUMPS IN ACTION

E137 @ SLAC (1982)
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NEXT STEPS

e First generation of searches for visibly
decaying dark photons ~2015-17

— Future experiments may close the gaps in
coupling & reach higher masses

e Proton- and electron-beam-dump searches
for dark photons decaying invisibly running
& under development

* Realistic near-term goal: test g-2 “preterred”
region for any branching ratio between
visible & invisible decays
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