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Abstract Methodology of Nuclear Activation Results of Radiochromic Films Effective Generation of bremsstrahlung
To enhance the proton acceleration from interaction of high The number of reactions. N. induced b . with E> 45 MeV
_ _ _ , N, y protons is: . 19 2
intensity short-pulse laser with plasma, we have performed Shot on 10 um Au: 79.9J(17.2), 1.3x10™ W/cm?)
an experiment using near-critical density (NCD) foam N= N. [ o(E) - n,,(E)dE Shot on CHO 1000 wm + 6mm Ta: 70.0 J ( 2x101° W/crm?
targets stacked with metallic foils [1, 2]. 0 TEen P . - . . ] - 70.0J{ fem’)
Two different methods, namely Nuclear Activation Ny: Total number of irradiated nuclei 10.9 MeV 14.6 MeV 17.4 MeV 20.7 MeV 23.8MeV
Technique and Radiochromic Film Imaging Spectroscopy E.,: Threshhold energy of reaction —
were combined to characterize the proton beam. In the o(E): Reaction cross section Shot on CHO 310 um + Au 10 pm : 65.9J (17 J, 1.7x10%° W/cm?); . — s
former a multilayer detector of thin metallic foils with ny(E): Incident proton energy ~0.3%, delay 3 ns e
different energy thresholds for (p,xn)- reaction allows for distibution per area -- (y.n)-reaction P
reconstruction of proton spectral distribution over a wide Overview of cross section of selected nuclear reactions - . : \ X o0y e = 157 M6V
range of energy. It was experimentally verified that the 13.9 MeV 16.9 MeV o 21.9 MeV i verTs 1 N S
application of foam targets increases the number and cut-  |ts — 2 ool b @ 3n)reaction -
off energy of laser accelerated protons in comparison of 1000 S— i| || Ben=2205MeV," or,
thin metallic Targets. | e : . o 2 | e 7 gn)reaction g
Foam Targets stacked with thick high Z converter generated 800 :Zqzﬁpfi)wzﬂ 24.6 MeV 26.2 MeV 28.3 MeV 3 oo, M s Mev /
: , Ti(p.n)™V : ; %575 / (y,5n)-reactioin .
high energy Bremsstrahlung (E>45 MeV), which was 5 ey - Doy | " Egp = 37.42 MeV ™.
verified by the *73Ta(y, 5n)-reaction. g % tpenyr Protonspectra from Magenetspectrometer ™ /
In addition, backward proton acceleration in NCD foams *g e s smoaen Shoto7- A 10 _ w il K
with a cut off energy of 15 MeV was demonstrated. 2 400 —"hip g et o o - - - - T s
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Experimental Setup o T " | . Energy deposition smoothing using Foams
roton Energy (Me
PHELIX-Laser Parameters: 1 é'é'1'0'1'2'ﬁE'nie;g'yf/sh'Aji'z'z'2'4'2'6'2'8's'o T Energis/Mev 2 ® % Shot on 10 pm Pb: 80.3 )
. A =1052nm, StStrEC[t)‘,”e of atl' R ¢ & 2
BN e o ack Diagnostic .
e oy Comparison of Gammaspectrum of a shot to
. Pulse Duration:750+250 fs Foam+Foil Target with Foil Target Backward lon Acceleration
« E,=65-80 J (after compressor) _ 197 _ - :
e Erpyuy = 14-19J * The y-line of “75Au(p, 3n)-reaction only visible on shot on | I — ypu———
e dpyuw = 1241 - 1622 um Foam-+foil Target MeV W cm™2
. |L=(1-2)x1019 W/cm?2 - This Experiment 18 3-10%°
e a,=2.7-3.8 — Shoton ToumAL Habara, et al. [3] 15 ~2 - 1019
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