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Electron-beam-driven switching

1 l« ~0.1-10ps

SLAC linac beam
28 GeV
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THz Coherent Transition Radiation from the LCLS
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Short pulse THz sources based on coherent synchrotron radiation
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Simulations

Time-dependent current

H. Loos et al.
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Generation of ultrashort, ultraintense single-cycle fields
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Scaling with charge and pulse duration
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Peak energies of ~0.3 mJ

E-fields ~ 0.2 volt/angstrom; B fields~ 10 T
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Interference/Reference
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THz nonlinear response and nonlinear autocorrelations
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Electric field amplitude (a.u.)
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Ferroelectric perovskite oxides
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Photovoltaic response

Yang et al. Nature Nano (2010)
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Ultrafast photovoltaic response in PbTiO; thin films

Time-dependent structural changes driven by photo-induced currents and fields

0.065
5 0.060
S
>
2
S 0.055
<
©
9
© 0.050(
E‘_é
0.045}
-60 —-40 -20 0 20 40 60 80 100
time [ps]
t=-2ps t=6ps t=16ps

Ny

Intensity (a.u.)
—- N

—

09

1001 |

P P P

Hole position

Time

Time (ps)

D. Daranciang et al., PRL, 108, 087601 (2012)



THz emission spectroscopy of photo-induced currents
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Electron-beam-driven switching
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FACET experiments: 75 nm PZT/SRO electrode/STO

Overview of the sample

Optical micrograph: Short
bunch shot location
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PZT/STO (no electrode)

Overview of the sample
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X-ray & CO on Ru(001)
electron beam

Existing laser THz radiation
table setup /b/

UHV Chamber with
Ru(001) surface

A. Nilsson et al.



Conclusions, Future Directions, and Acknowledgements

1. Many novel opportunities for accelerator-based sources of single-cycle THz
radiation (1-10 THz range)

2. Opportunities for coupling to existing x-ray sources

e-beam/x-rays

3. Novel triggers, new directions in control of materials: E>breakdown fields,
piezoelectric, electrostrictive -> large amplitude acoustic responses; P~ 1 GPa.
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