Detection of laser accelerated
ions at the DRACO laser
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Laser-lonen acceleration at DRACO

Compact accelerator?
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Acceleration in a plasma!
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High field strength possible!
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Laser-lonen acceleration at DRACO

* 4 J Laser Energy
« 30fs (1fs =101°s) Pulse duration Intensity ~ 102! W/cm?2
« 3 um focus diameter
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Laser-lonen acceleration
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Laser-lonen acceleration

DRACO-
Pulse

MeV electrons




Laser-lonen acceleration

acceleration conventional laser
Electric field MV/m TV/m
Acceleration length m Um
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Properties of laser accelerated ions
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high acceleration gradients: 2 4 6 8 10 12 14 16 18

TV/m instead of MV/m - Energy [MeV]
compact sources

10'% to 10% ions per pulse « exponential or at least broad

» short ion pulses: femtosecond energy spectra
to picosecond at the source
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Status of the DRACO laser
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*Dresden laser acceleration source
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DRACO-Lab
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Particle diagnostics

radiochromic

Stack scintillator fia;ms
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Particle diagnostics

Energiedispersion
im Magnetfeld Detektor
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Particle diagnostics o

radiochromic

Stack scintillator fia;ms
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Radiochromic films VA [

250 pm thick

Proton Depth dose
beam profile




camera
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stacked
scintillators
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Outlook: 2 D pixel detector

=

Ty . . 2
q:¢ v Schnitt A-A 2.

N4

4,5 N o

< 45 e; | 1 M

SchnittB-B° | M

50
< >
2 9

¥
|
Schnittc-C' | ||| |||

Mitglied der Helmholtz-Gemeinschaft

Stephan Kraft e s.kraft@hzdr.de ® www.hzdr.de e HZDR



Outlook: 2 D pixel detector

45 CCD-
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(multiple filamentation of freely
propagating 100 TW beam in air)




