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Targets for Ultra-Intense Laser Pulses
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Nano-targetry at LMU

DLC Nanofoils

Carbon Nanotubes Foams
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A. Henig et al. Phys. Rev. Lett. 103, 245009 (2009).
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(in collaboration with MBI)
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Biomedical Applications

"A laser-driven nanosecond proton source for radiobiological studies."). Bin et
al., Appl. Phys. Lett. 101, 243701 (2012) (Cover Letter)




n
o

Foci per cell (f)
ny
o

proton number [a.u.]

. \'/erltical [mm]

0.5

5 0 5
horizontal [mm]

03 35 4 45 5 55 6 65 7

energy [MeV]

a,=2.2+1.3
a, = (24.241.2) Gy

a,=1.041.2
a, = (18.841.0) Gy!

HProtons
¢ X-rays

0.5 1 1.5 2

Dose (d) in Gy

* radiate 2-7 Gy (“lethal”) dose in one single ns pulse
* dose response curve from a single shot
* low laser energy (400 mJ, 10 Hz operable)
* low background radiation
* thick foils: few microSv / shot
e DLC: 1-2 microSv / 50 shot
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On the small divergence of laser-driven ion beams from nanometer thick foils. J.Bin, W.Ma et.al.
Phys. Plasmas 20, 073113 (2013)
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Underthick Targets
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Dense Electron Bunch Generation
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"Enhanced Laser-Driven lon Acceleration in the Relativistic Kiefer, D., A. Henig, et al. (2009). " European
Transparency Regime." Physical Review Letters 103(4) Physical Journal D 55(2): 427-432.

(in collaboration with LANL)
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generation of dense (ne~1-10n¢), attosecond short (~10nm thin)
relativistic electron bunches

Kiefer, et al. (2013). Nat Commun 4: 1763 (in collaboration with QUB,RAL)
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Frequency-upshift from Flying Mirrors
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For a monochromatic mirror:
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Kiefer, et al. (2013). Nat Commun 4: 1763 (in collaboration with QUB and RAL)
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Self-focusing in Relativistic Plasma 1
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Enhancement on the Intensity
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Ultrathin Carbon Nanotube Foam LMU

Freestanding UCNF UCNF on DLC Foils

Density: p=13~30 mg/cm?3

Thickness:  d=0.2~20 um



NCD Plasma from CNUF
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