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Heavy Photon Search  
A Search for Dark Force Carriers

WIMP-like (thermal relic) DM can be as light as ~10 KeV, but if lighter than ~2 GeV,  
they aren’t WIMPs because they must interact with SM via a new light force carrier.

The Heavy Photon Search searches for this new mediator, a “dark photon” or A′.
A′ produced at heavily suppressed rate in any process producing energetic photons. 

The particle nature of Dark Matter  
 is a central puzzle in physics.

Experiments searching for new particles with  
Weak Interactions (WIMPs) have nearly exhausted  
the accessible parameter space.

Where haven’t we looked?

“Light Dark Matter” WIMPs



A! Production Kinematics
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Dark Bremsstrahlung

Heavier product (here A′) takes most of beam energy

Target
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• collimated

• soft
• wide-angle
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In most of the unexplored parameter space,  A′ is long lived, and will have 
macroscopic decay length in HPS - mm to cm or longer.
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The HPS Silicon Vertex Tracker
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The HPS Silicon Vertex Tracker
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Beam Conditions on Morning of 6/30 (after a long night!!)
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SVT can be overwhelmed with very low-level halo!
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HPS is still ahead of the pack… for now!

FIG. 22: Constraints on visibly-decaying mediators (shaded regions) and projected sensitivities of
currently running or upcoming probes (solid lines). Visible decays of the mediator dominate in the
m� > mA0 secluded annihilation regime. Courtesy R. Essig.
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A′ → SM in 2021?Current A′ Constraints
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In ~2022, LHCb Run 3 can cover most of this!!


