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PS green beam strikes a 
thin metal target driving 
off electrons 
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1 Protons in a narrow half I n 
angle cone are accelerated 
up to several MeV by the 
field 
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aser Performance 

Pulse duration - 600 fs 
Green energy >1 J 
Power 1.5 0.3 TW 
Focal Spot - 2.4 pm x 2.7 pm for l/e2 

diameter with f/2 off-axis parabola 

Target irradiance - 3 x 1019 W/cm2 
Pre-lase contrast 350 ps prior to the 

main pulse -lolo 

Number of target shots - 55 
Targets: Au, 0.5 - 25 pm thick 

Al, 3 - 25 pm 
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Autocorrelator Pulse Width. 
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This typical autocorrelator trace shows a 
FWHM -0.78 ps and corresponds to a pulse width 
of -550 fs. 

Main-pulse to prelase contrast in the green is 
measured to be lo1' at 350 ps prior to the main 
pulse. This is made possible by four Pockel cells, 
including two on the input to the regenerative 
amplifier, and a rattle plate for removing 1054-nm 
light. The 1-a contrast at the same time is -lo7. 



Laser Spot Size 
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Diameters, 1/e2 = 2.70, 2.45 pm 



Proton Diagnostics 

Faraday cup time-of-flight 
detector 

CR39 nuclear particle track 
detectors 



Faraday Cup Data 

- 

to scope 

I 

-30 VDC 

0 10 

Time (ns) 
20 

Photoelectron current from x rays mark t = 0. 
The proton current beginning at 5 ns implies -600 
keV protons. 

but the signal is lower by -4OX. 
For Au targets, the bulk cutoff energy is higher 



At the foot of the Faraday cup trace 
is a faster component! 

Digital oscilloscope data show a population of fast 
protons leading the slower bulk distribution. The 
high-energy cutoff for this superthermal tail is 
nearly 6 MeV. 
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Yield Correc ed for Secondary Electrons 
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1) M. Rosler, Nucl. Instrum. Methods Phys. Res. B 
115, 278,1996. 
2) E. Steinbauer, A. Schinner, and 0. Benka, Nucl. 
Instrum. Methods Phys. Res. B 171,291 2000. 

Integrating under the blue curve, we find -5 x lo9 
protons in the energy range 0.2 - 2 striking the 
cathode. This is a lower bound. 
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