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© Need a very large number of primary particles © Need a clean initial state (i.e. single electrons
(10?Y electron on target) with high repetition rate)
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Requirements for Indirect Dark Matter Studies
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Beam repetition rate: 10
Beam Energy: 10-20 GeV GHz Energy Efficiency

Beam of single electrons




Dielectric Laser Acceleration




How DLAtrack6D works?

Electric Field Calculation

It A,, = mfiAy, the synchronous spatial harmonic of
the electric field is given by
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If assume m = 1,
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j Calculating Beam Parameters
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Requirements for Indirect Dark Matter Studies




e Beam energy: 100 MeV Beam DynamiCS

e _aser energy: 1 GV/m

e Energy gain: 7 MeV | l 100
e Number of macro-cells: 5 x 30 — LossX B —~—
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Beam repetition rate: 3 GHz
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Accelerator in Laser Cavity

laser cavity I |
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Enables the recycling of laser energy,

Facilitates energy-efficient acceleration of
high-repetition-rate beams,

Requires efficient couplers to direct the
laser into the accelerating structure.
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OPTIONS TO GENERATE THE ELECTRON BEAM

Extraction from a storage ring Superconducting accelerator

LCLS [I-SLAC
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https://doi.org/10.1103/PhysRevAccelBeams.20.111302
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: Half-view of
Single Cell the Structure

® The parameters k_, ky, and e, can be calculated for a single cell using CST Studio Suit (or vice versa).

® These parameters can change along the structure (homogenous structure) or stay identical (non-
homogenous structure).
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e Beam energy: 10 MeV Beam DynamiCS

e|_aser energy: 200 MV/m
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