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imposed by the constraint on <Ep> (IL - the laser intensity, X - the laser wavelength), attaining the required 
conversion efficiency with the currently known techniques of laser-driven proton acceleration is difficult. 
Very recently, a novel highly efficient scheme of laser acceleration of dense matter called laser-induced cavity 
pressure acceleration (LICPA) has been proposed [1]. In this scheme, a target placed in a cavity is irradiated 
by a laser beam introduced into the cavity through a hole and accelerated along a guiding channel by thermal 
pressure created in the cavity by the laser-produced plasma or by the photon pressure of the laser radiation 
trapped in the cavity. Extremely high energetic efficiency of LICPA in the thermal pressure regime has been 
demonstrated in the experiment on the high-power PALS laser facility [1], 
In this contribution, the possibility of highly efficient generation of proton beams using LICPA in the photon 
pressure regime is investigated by means of particle-in-cell simulations. In the simulations, a 2co Nd:glass laser 
beam of circular or linear polarization and ILA2< 1020Wcm 2pm2 has been used as a proton driver. In particular, 
it is demonstrated that the circularly polarized laser driver can produce in the LICPA scheme ultraintense 
(Ip~1021W/cm2) and dense proton bunches of a relatively narrow energy spectrum with conversion efficiency 
well above 20%. The effect of laser intensity, the target thickness and the cavity length on the proton beam 
parameters is examined. 
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An intense laser pulse interacting with a thin foil produces separate bunches of high energy electrons and ions. 
At ultra-high intensities the energies of the accelerated particles are way above the threshold for the electron-
positron pair production in the electron-ion collisions [1] The problem of laser induced pair production in the 
interaction with a foil received recently some attention [2], as there are hopes this might become a practical and 
prolific source of positrons. 
In this note we consider the problem of laser-induced positron production in a setting with a thin foil of low-Z 
material, as is often the case in the targets prepared primarily for the study of particle acceleration process. 
Our motivation is that the positron signal is an important complement of the electron and ion signals in the 
laser-foil interaction and therefore should be thoroughly studied. Additionally, the phase space distribution of 
the produced positrons could carry important information on the details of laser-plasma interaction within 
the target, shedding additional light on the fine details of the particle acceleration process. As a first step 
we consider the case of circularly polarized pulse, incident on a thin (1-50 pm) target of low Z fully ionized 
plasma. To estimate the positron production we solve numerically the equations of motion for collisionless 
plasma in one spatial dimension [3]. We assume for simplicity that initially the plasma is quiescent and take the 
advantage of the fact that translational energies of electrons and ions accelerated by the laser pulse are typically 
much larger than any thermal energies. We provide estimates which in principle could be verified in the laser 
acceleration experiments. 
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