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Purpose: To improve the engy outpu of the lagr proton accelerator. To investigdtow targetposiion andthicknessnfluence the
final protonenegy. To identify which set of laseparaneters are moscrucial © obtaining higher poton enegies.

Method and Materials: The expeimental setup for generabn of laseracceérated protons hdgen edesigned. The lassystem is
a chain ofamplifiers @palte of ddivering up © 25TWin a 40fs pulse. The highowerlaser pusesare delivered to a thin {um —
20um) Al or 7.5um polyamide (GzH1004N>), targetin a shielded vacum chamberWhen helaser beamis focused by an offaxis
parabaic mirror of focal lengthof 15 am, thelight intensty on the targetexceeds 210 W/cn?. All expaiment are coduckd at
oblique (45) incidene with p-polaiized ight. Theenergy of the generated protosssampled by a rangetfirand the transmitted
beam isregistered on a CR39 triadetector

Results: The proton spctra fom targets wih varying thicknessandcomposiion have beemecorded. Tie maximum probn enegy in
excess of2MeV was obtanedfor a 15um Al target stuated ®um behind the focal plane of #laser beamComparisorstudy in7pum
Al and 7.5um polyamidetargetshasheencondicted, resilting in slightly higher probn flux from the aluminuntarget and no
measurale energy dference Applying a sinplified hed-transfer mdel o targetdestriction we estimated that the laser fpelse is
at alevel sufficient to destroyAl target d thicknessbdow 14.5um.

Conclusion: The acekration of potonsusing 25TW ultra-shortlaser plsesto energiesn excess oRMeV has ber experimentally
demongrated. The inflen@ of various interation paameterson the final proton energy has lee evaluatedThese expeimental
results ag a newsteptowardthe geneation of therapetit proton beans with contolled charactasticsusing lases.



