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In contradistinction to the main-stream fast ignition scenario based on collisional stopping in the compressed 
DT-fuel of relativistic electron beams (REB) in the 1-2 MeV energy range (ER) [1], we consider an ultra-
relativistic extention of the Malkin-Fisch [2] attempt at using REB in the several tenths of MeV ER, and stopping 
them in target through strong induced Langmuir turbulence. We stress therefore the additional and substantial 
contribution to REB stopping of strongly inelastic reactions such as the Trident production of electron-positron 
pairs.In the 100 MeV and higher ER bremsstrahlung turns significant and hard Gamma come also into play 
to enhance these processes. We thus specifically stress electro-disintegrating deuterons and tritons, firstly in 
nucleons and eventually at higher energy with negative pion production included. In the latter case, it seems 
attractive to consider pion-catalyzed DT fusion in a very dense and hot plasma with no sticking. This claim 
is supported by preliminary estimates based on Debyelike diatomic plasma orbitals. More interplays between 
Resulting positrons and pions of either sign are also seen to contribute to in situ stopping of ultra-relativistic 
REB.The latter would then drive efficiently a fast ignition target with a significantly reduced beam intensity and 
without hole boring issues. 

References 
[1] - C. Deutsch, H. Furukawa, K. Mima, M. Murakami and K. Nishihara, Phys. Rev. Letters, 77, 2483 

(1996), and also K.V. Starikov and C. Deutsch, Phys. Plasmas 14 022704, (2007). 
[2]- V.N. Malkin and N.J. Fisch, Phys. Rev. Letter. 89,125004 (2002). 

Th-6. 
Theoretical progresses on electron and ion acceleration and relativistic short-pulse generation at SIOM 

Baifei Shen 
State Key Laboratory of High Field Laser Physics, Shanghai Institute of Optics and Fine Mechanics, Chinese 

Academy of Sciences, P. O. Box 800-211, Shanghai 201800, China 

The triggering of wave-breaking in a three-dimensional laser plasma wake (bubble) with a nanowire is 
investigated. The Coulomb potential from the wire is used to disturb the wake field to initialize the wave-
breaking. Controlled electron acceleration in the bubble regime is controlled by optimizing the plasma density. 
The origin of beam disparity in emittance and betatron oscillation orbits, in and out of the polarization plane 

56 31st ECLIM • 6-10 September, 2010 - Budapest, Hungary 



c Abstracts - oral presentations ) 
of the drive laser of laser-plasma accelerators, is explained in terms of betatron oscillations driven by the laser 
field with simulation and a simple model [1]. Proton trapping and acceleration by an electron bubble-channel 
structure in high-intensity laser interaction with high density plasma is investigated by using three-dimensional 
particle-in-cell simulations. It is shown that protons can be trapped, bunched, and efficiently accelerated for 
appropriate laser intensity and plasma density, and the proton acceleration is enhanced if the plasma consists 
mainly of heavier ions such as tritium. Theory and simulation of ion acceleration with electrostatic shock is 
given in detail. Electrostatic shock driven by linearly and circularly polarized laser pulse are compared. Multi 
stage shock acceleration for ultra thin foils is used to increase the efficiency of laser acceleration [2]. The effect 
of plasma temperature of laser intensity is discussed. A sandwich target design with a thin compound ion 
layer between two light-ion layers and a micro-structured target design are proposed for obtaining efficiently 
monoenergetic heavy-ion beams [3], The foil thickness for light pressure acceleration is studied [4]. Quasi-
single- cycle relativistic laser pulse is generated by laser-foil interaction[5] 
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Laser-accelerated proton beams have numerous potential applications ranging from fundamental physics 
to medicine. Controlling and enhancing their brightness, energy etc is an extremely active area of current 
research. The work presented here details the results of a recent experiment exploring laser interactions with 
ultra-thin foils within the intensity range 1018 to 1020 Wcm 2 where both linear and circular polarisations and 
normal and oblique angles of incidence were investigated. Interesting scaling relations for the effect of intensity 
on the maximum proton beam energy is presented. In addition, observations of the effect of high and low 
contrast on ion beam collimation are also shown. 
This work was carried out using the Astra Gemini Laser, at the Rutherford Appleton Laboratory, which is a 
Ti:Sapphire Petawatt laser system with a repetition rate of 1 shot/minute. To make use of the high-repetition 
rate, micro-channel plates and ultra-fast scintillator spectrometers were implemented and details of the 
calibration method and preliminary results are also presented here. This detection method offers immediate 
feedback enabling the online optimisation of interaction conditions. 
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