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Results recently published

“Here we report high-gradient (beyond 250 MeV m−1) acceleration of 
electrons in a DLA. Relativistic (60-MeV) electrons are energy-modulated 
over 563 ± 104 optical periods of a fused silica grating structure, powered by 
a 800-nm-wavelength mode-locked Ti:sapphire laser.”
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.001 m long (2013)
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Grating DLA
(Dielectrics, laser fields)

A promising technology: DLA



 Minimal material dispersion 

 Field incident normal to beam path

 Slab geometry ideal for heat removal

 Capable of GeV/m gradients!

Proof of principle structure



Laser acceleration in free space?






Periodic field reversal inside grating






Experiment schematic



Experimental setup
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Laser-induced energy modulation: off
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Laser-induced energy modulation: on
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Laser-induced energy modulation

E.A. Peralta et al., Nature (2013) doi:10.1038/nature12664
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Maximum gradient measurement
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Maximum gradient measurement
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300 MeV/m gradients in first demonstration

E.A. Peralta et al., Nature (2013) doi:10.1038/nature12664



What’s next?



J. Breuer and P. Hommelhoff, PRL 111 134803 (2013)

Our goal is an all-optical DLA-based LINAC



Low-β DLA demonstrated at MPQ



Low-β DLA efforts at Stanford

- LaB6 thermal source (10-100keV)

- Dual side illumination capability.

- 6-axis sample holder.

- Backscattered SEM imaging mode for 
quickly aligning samples.

- 90 deg. bending magnet spectrometer 
with ~4eV resolution.

(Ken Leedle, Prof. Jim Harris)



DLA-based beam position monitor

Check out Ken Soong’s poster!
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Attosec-scale electron bunches



Conclusion

• We have developed and fabricated a variety of prototype 
accelerator structures.

• We have successfully performed a proof of concept 
demonstration with very promising results.

• We have created a new setup for testing of low-β structures 
at Stanford. 

• We have developed several designs for DLA-based 
components that are required to operate a full LINAC

• Experimental efforts are currently underway to demonstrate 
the BPM structure at SLAC (see Ken Soong’s poster!)
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