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Purpose: Laseraccelerated prions have great potetial for radation
therapy. This workinvestigates the dependsnaf the maximum proton
energy on thedsemulse durationThe resuts will demonstrée the relative
importanceof the laser intensitandenergy tathe charateristics of lagr
accelerategrotors.

M ethod and Materials: Ti:Sa lagr of 30TW (2J, 30§, 10° contrast rab)
was focalizdon thick aluminum targets20 microns) togenerate
polyenegetic proton beams wh energies up to #eV. Thelaserpulse
duration was chngedby increasinghe distancéetwesnthe two gratings
(using a tiplet offner @mpressoconfiguraion) from 30fsto 1.2ps.The
target thickness washosen to aval contast ratioeffect. Protons wee
detected usig a reaal time detector (combini@n of Micro Chamel Plate +
scintillator + Photomuliplier tube). Particle irCdl (PIC) simuations were
performed to cofirm the experimental result¥he lasererergy wastuned
by decreasinghe pumping energy of the thir@hplifier stage.

Results: Both experimental and FZ simulationresults siow thatthe
maximalproton energydecreases from 4 t» MeV with theincreasing pulse
duration fom 30 to 1200 fs. A decreasd a factor 40 on the laseintensity
results inadeaeaseon the proton energy glist a facor of 2. Furthe
experiments witithe same pulse durati@nd vaiable laserenegy showa
clear decreasefdhe maximum proton eneygwith the lagr energy.

Conclusion:

Our results ndicate that under certain experini@rconditions thdaser
pulse energy is a more ingptantfactor then thelase peak intensity. Smal
variations in laser intensgitshoutl not affed the groton maximum erergy
thatis crucid to radiation therapy. Bothi laser p& intensty and the
pulse erergy shold be optimized to achieviherapeutigroton bams.



