APEX: Dark Photon Search

Evan McClellan

Jan 31, 2019



niverse is

Atoms Standard Model of Elementary Particles
4-6% three generations of matter interactions / force carriers
(fermions) (bosons)
Dark | 1] 1}
Matter mass | =2.2 MeVic2 =1.28 GeVic2 =173.1 Gevic? o ) =125.00 Gevic:
charge % % % 0 o
B% " @I @I @ @I ©
up J charm J top Jl gluon higgs
J
=4.7 MeVic? =96 MeV/c? =4.18 GeVic? o )
¥ % % o
‘OO O| @
down J strange J bottom J l photon
J
Neutrinos Dark =051 MeVic2 =105.66 MeVic? =1.7768 GeVic? =91.19 GeVic?
Matter 2}
10% - - - o 2
- QI O @I @3
7 P s
electron muon tau l Zboson | Lo
0z
Photons 0 —/ —J <1
15% g <2.2 eVic2 <1.7 MeV/c2 <15.5 MeVic? =80.39 GeVict LLI%
Pl @ @[ @ | @ |Ss
ol =
electron muon tau l <O
Atoms IilJ neutrino || neutrino || neutrino | W boson oY
12%

13.7 BILLION YEARS AGO
(Universe 380,000 years old)

R. Evan McClellan

Jan 31, 2019




Evidence for Dark Matter

3 Observational evidence
3.1 Galaxy rotation curves
3.2 Velocity dispersions
3.3 Galaxy clusters
3.4 Gravitational lensing

3.5 Cosmic microwave background

3.6 Structure formation

3.7 Bullet Cluster

3.8 Type la supernova distance measurements
3.9 Sky surveys and baryon acoustic oscillations
3.10 Redshift-space distortions

3.11 Lyman-alpha forest
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From Dark Matter to Dark Photons
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Dark Photon Experiments

Summary of dark photon experiments. (Dark Sectors 2016 Workshop:
Community Report, 1608.08632)
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APEX Phase Space Coverage
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Signal vs Background

Background vs. Signal Kinematics
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APEX Equipment: HRSes
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APEX Equipment: HRSes
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APEX Equipment: Septum Magnets
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APEX Equipment: Septum Magnets

Electron Trajectory through Septum field map(Septa-JB_map.table) By [Tesla]
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APEX Equipment: Detector Stack
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APEX Equipment: Target
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APEX Run Schedule

Access Status

Expected APEX Physics Beam
February 7th ..........ccccooiiiis March 15th
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APEX Current Status

m Detectors........cooeviiiiiiiiiiiii Operational

m Trigger/DAQ. ..o, Setup, Running Cosmics
B Septum. ... Installed, Testing

B SCiFi Installed, Cosmics Testing

m Target.......ooveeeeiiiiinn, Installed, Aligned, Vacuum

m Shifts.......oi Nearly Full!
mBeam..... Imminent
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Hall A BCM Readout
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Hall A BCM Analog Readout
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New Hall A BCM Digital Readout
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