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For many years there has been an interest in âĂIJDirect Laser AccelerationâĂİ of electrons in

ultra-intense laser-plasma interactions. By this we mean electron acceleration that occurs when

a laser pulse interacts with an electron in the presence of an electromagnetic field that is self-

consistently generated due to the laser pulse disturbing the plasma. An example of such a field

would be the strong quasi-electrostatic field created as a laser pulse expels electrons to produce

an “ion channel”. As the electron energy accessible by DLA scales as a2
0, there is considerable

interest in the extent to which DLA accounts for the highly energetic component of the fast

electron population in the pre-plasma that is always present in laser-solid interactions.

In order to fully understand the role that DLA plays in laser-plasma interactions we need to

understand all the facets of it as an acceleration mechanism. The energy scaling has received a

lot of attention, as has the various field configurations under which it can occur. What has not

received so much attention is how adiabaticity breaking can occur, an in particular, how it can

occur so as to ensure a large irreversible energy gain.

Here we present some of our recent insights [1] into this problem by considering the interac-

tion of a laser pulse with an electron that is already undergoing a violent relativistic oscillation

in an ion channel. We show that adiabaticity breaking can be seen to occur very straighforwardly

and obviously in this scenario, and that this may be a conceptual template for a more general

view of adiabaticity breaking in DLA.
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