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Introduction Results

* Nowadays high-energy particle accelerators suffers two major problems: The injected power must be limited to avoid
cavity breakdown and their enormous size (and consequently, their cost).
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Dielectric Laser-driven Accelerators (DLAs) work under a different, novel acceleration concept to propel particles to high

energies [1]. Dielectric materials possess a higher damage threshold than metals [2]. This feature allows for more intense

electric fields inside the structure, enhancing the accelerator’s performance. In 2013, it has been the first demonstration of Fat St

a high accelerating gradient using a grating DLA [3], surpassing the values commonly found in RF cavities.
Generally, the accelerating structure 1s fed using optical lasers. Thanks to their short wavelength, the accelerator Electric field map for a waveguide with gap equals to 400 pm (left), and 150 um (right).

dimensions can be reduced by several order of magnitudes. On the other hand, operating at these frequencies pose several
The waveguide’s geometry dictates the propagation and transmission of the

terahertz pulse. The THz pulse will be transmitted or not according to the Y, —
waveguide’s gap value (distance between the upper and lower parts of the cutoff 2a
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challenges quite difficult to solve in practice [4]. C

Thanks to the advance of the terahertz (THz) science in the last decades, they offers several advantages compared with

waveguide, parameter ‘¢’ in equation).

infrared (IR) lasers, while keeping the benefits of structure-based laser-driven accelerators.

A high percentage of laser-structure coupling is needed to attain high-gradient accelerators. Our work combines a simple Multi-cycle terahertz pulse
optical system to focus the generated THz pulse and a homemade metallic waveguide to generate a THz electric “ et
field suitable for particle acceleration. ACC. CHANNEL (red) 1 ﬂ n ﬂ ﬂ — Exit
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| Left: Probes position inside the waveguide to study the pulse evolution inside the waveguide. Right: Electric field at
: the probes positions. The values are normalized to the entrance’s peak electric field.

THz pulse: Simulation vs Experiment
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Experimental and simulation pulse for the entrance focus configu-

ration. The shape resemblance between the pulses can be noted.
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Multi-cycle THz Pulse Generation and Focusing

Electron acceleration can be attained by combining a multicycle THz source (ppLN in this case) and a home-made
waveguide, to couple the laser pulse to a Dielectric Accelerator structure by feeding the symmetric waveguide with two

Perlodlcally-poled pulses laterally.
A six-cycle terahertz pulse is generated using a 6 pairs of ppLLN Lithium Niobate (PPLN) G
waftfers by quasi-phase-matched (QPM). The crystal consists of 12 The optimization of the DLA AF = —° , 6.200 >ynehronous particle acceleration
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An electric field suited for particle acceleration was generated using a multi-cycle terahertz pulse with a metallic
waveguide.

Simulations reproduce very well the experimental results. Simulations can provide insight of the accelerating structure
when the experimental techniques are unviable, and they can be used for
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The devised structure performance could be further improved by employing higher pump intensities, waveguide and

Photo of waveguide alignment by using visible light. A clear diffraction DLA optimizations.

pattern can be observed on the laser’s blocker
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