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With the advent of tabletop plasma accelerators, capable of delivering high quality relativis-

tic beams, the dynamics of colliding positron and electron bunches has known a resurgence of

interest. In such collision, beam disruption can occur in connection with three phenomena: the

increase of beam density due to self-pinching, synchrotron radiation arising from the acceler-

ation caused by the pinching forces (Beamstrahlung) and possible decay of hard photons into

electron-positron pairs.

The importance of disruption can be characterised by two dimensionless parameter A and

D. The square root of D is a measure of the number of plasma oscillation which occur during

the interaction. The three regimes have been identified [1, 2]: Small disruption regime (D<1),

transition regime (1<D<10) and confinement regime (D>10). The parameter A is related to the

original emittance of the beams. Using the PIC code OSIRIS [4], complemented with a particle

merging algorithm [5], we have investigated the disruption effect of electron-positron beams

and compared with the theoretical and numerical results of the pioneer work of Hollebeck,

Chen and Katsouleas [1, 2, 3]. The recent implementation of Radiation Reaction, QED photon

emission and pair production from photon decay in Intense field, into the OSIRIS framework

allow us to push our investigation one step ahead and thus to examine the quantum processes

that result from the initial beam pinching. Leveraging of OSIRIS-QED, we will show the typical

number, energy and angle distributions of photons and pairs than can be created.
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