TR 29 4B
F3E WM ANANF—HIFEITFT—OBMLHE
Seminar on Advanced Energy Engineering Science

FTEROEEY | ST 3 X BT I F—2Bs L2, Wm0 BT RE o —BIc/2 0 30T,
BoTBMNEREEET LS, ZENRL LTFET,

Xf G FEER - REREFAE (B, L) BXOHME
H Bf: 20174 6H9H (&) 14:50~16:10
B T KRPETHBR 2 PSekze=
ZEVE#& © Nicholas Dover 181 (JSPS ¥Rl oE &)
BRI IE B R BRI BTSRRI AT

FHEH H © Abrief introduction to high intensity laser plasma interactions and accelerators

TTANTY ko

Modern high power lasers can reach peak powers above 1 petawatt (1 PW = 10" W), approximately 1 million times
the instantaneous total output of a typical power station (~GW), albeit for a very, very short time (~1074 — 107%s). At
the same time, these laser pulses can be focused down to a spot smaller than a human hair. This tight spatial
confinement of laser energy results in incredibly high energy density at the focus. Matter placed here can therefore
reach extreme conditions unattainable by any other means on earth. Electrons are quickly stripped from ions, and due
to their high charge-to-mass ratio are rapidly accelerated by the huge electromagnetic fields of the focused laser,
reaching relativistic energies within less than 1 um.  One application of this is rapid spatial separation of electrons and
ions, which can itself generate large electrostatic fields dwarfing those that can be generated by, for example,
accelerating cavities in particle accelerators. These interactions can therefore be used to miniaturise accelerators, and

can produce accelerated beams difficult to achieve by conventional means.

In this seminar, I will give an introduction to some of the fundamental concepts which underpin the interaction of high
intensity lasers with plasma, and an overview of the different research areas enabled by high power laser technology.
I will then describe the principles of laser-plasma accelerators, current state-of-the-art research and outlook and

challenges for the future, with a particular focus on laser-plasma ion sources, which is my principle research theme.

Finally, I will briefly discuss education and current research themes in physical and plasma science in universities in
the United Kingdom, and give a short perspective on the opportunities and challenges of working in a highly

international and competitive research area as a young scientist.

HEGAN  PELSE(E  (watanabe@aees.kyushu-u.ac.jp)
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