
UNINA99101593869033211. Record Nr.

Titolo Longitudinally Polarised Terahertz Radiation for Relativistic Particle
Acceleration / / by Matthew. J Cliffe

Pubbl/distr/stampa Cham : , : Springer International Publishing : , : Imprint : Springer, ,
2017

ISBN 3-319-48643-8

Descrizione fisica 1 online resource (XIII, 150 p. 86 illus., 67 illus. in color.)

Collana Springer Theses, Recognizing Outstanding Ph.D. Research, , 2190-
5053

Disciplina 539.73

Soggetti Particle acceleration
Physics
Particle Acceleration and Detection, Beam Physics
Applied and Technical Physics

Lingua di pubblicazione Inglese

Formato

Edizione [1st ed. 2017.]

Livello bibliografico

Nota di bibliografia

Nota di contenuto

Includes bibliographical references at the end of each chapters.

Sommario/riassunto

Introduction -- Literature Review -- Background Theory --
Experimental Apparatus -- Radiation Propagation Simulation -- ALICE
Energy Modulation Induced by Terahertz Reaction (AEMITR) --
Generation of Longitudinally Polarised Terahertz Radiation with a
Photoconductive Antenna -- Generation of Longitudinally Polarised
Terahertz Radiation in Non-Linear Optical Crystals -- Conclusions and
Future Work.
This book elaborates on the acceleration of charged particles with
ultrafast terahertz electromagnetic radiation. It paves the way for new,
and improves many aspects of current, accelerator applications. These
include providing shorter electron bunches for ultrafast time-resolved
pump-probe spectroscopy, enabling complex longitudinal profiles to
be imparted onto charged particle bunches and significantly improving
the ability to synchronise an accelerator to an external laser. The
author has developed new sources of terahertz radiation with attractive
properties for accelerator-based applications. These include a radially
biased large-area photoconductive antenna (PCA) that provided the
largest longitudinally polarised terahertz electric field component ever
measured from a PCA. This radially biased PCA was used in conjunction
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with an energy recovery linear accelerator for electron acceleration
experiments at the Daresbury Laboratory. To achieve even higher
longitudinally polarised terahertz electric field strengths, and to be able
to temporally tune the terahertz radiation, the author investigated
generation within non-linear optical crystals. He developed a novel
generation scheme employing a matched pair of polarity inverted
magnesium-oxide doped stoichiometric lithium niobate crystals, which
made it possible to generate longitudinally polarised single-cycle
terahertz radiation with an electric field amplitude an order of
magnitude larger than existing sources.


