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Previous achievements:
el] I Experiment @ APRI GIST (Korea) up to 280 TW

beamlines
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For more information read:
« D. Margarone et al. PRL 109, 234801 (2012)
- D. Margarone et al. PRST 18, 017304 (2015) Ty S . N
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» Experiment @ LLC

beamlines Laser Lab experiment, LLC0002134. PI: Lorenzo Giuffrida

Laser parameters

« E, (before compression) =2 J
» E, (on target, after PM) = 475 mJ

RCF

PM holder Energy
Plasma Mirror I spectrometer

detector

beam

Energy spectrometer and CVD detector
For energy measurements
RCF
For spatial profile measurements
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SEM HV: 5.0 kV WD: 4.98 mm I FERA3 TESCAN

NS on the front
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Laser beam
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Experiment @ LLC
TOF measurements

Yield (V)
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CVD detector (@ 9°, 56 cm

Proton and ion signal is
partially overlapped

What about protons???

!

Deconvolution by Maxwell-
Boltzmann shifted functions
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" TOF measurements
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Colored curves are
estimation of the
proton signal
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10° ;

CVD detector results @ 9°

Experiment @ LLC
Energy distribution

Energy spectrometer results @ 0°

| acceleration mechanism
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Mylar 900 nm NS front side NS rear side
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Divergence

Inhomogeneity

Protons
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SEM HV: 10.0 kV WD: 10.00 mm ‘ |

SEM MAG: 25.8 kx Det: SE 2 pm
SEM MAG: 25.8 kx | Date(m/dl/y): 12/02/14

VEGA3 TESCAN

Performance in nanospace
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Experiment @ LLC
Grating targets
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Reference Grating 1 micron Grating 2 micron
r S T
4.3° L2 . 1.30.
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« Divergence reduced parallel to the grating orientation

« Stretched beam perpendicular to the grating

_ orientation I
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Reference target

Experiment vs 3D PIC simulations

2 um grating target
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In flat foil proton beam ~3 times denser

larger Coulomb repulsion and thermal expansion by hot electrons

Increasing the beam divergence
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3D PIC simulations: Electric field E

eli .

Reference target . Gratingtarget 2uymgap
: Transverse
; component of E
E L ;
grating 4 broader angular
5 distribution of
o8 | § protons
s RO SININYLE) (- (stretching effect)
e E field similar
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E !
grating i No difference in
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m Conclusions
Mylar covered by NS targets

1. NS front targets

v" Enhancement of the homogeneity; ©
v' Enhancement of the proton dose; ©
v No enhancement in the maximum proton energy ®

2. NS rear targets
v" Enhancement of the homogeneity; ©

Grating targets
1. Reduced proton beam divergence parallel to the grating orientation; ©
2. Stretched proton beam perpendicular to the grating orientation. ©

Spatial profile modulation and control with target engineering

Applications???
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