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MICROLAS

» Tolkien’s “The Lord of the Rings”:
“Legolas’ very small brother.”
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Laser ablation and propulsion

Shortpulse and ultra-short pulse ablation
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Simulation of Laser-Matter Interaction

Hydrodynamic simulations with Polly-2T code (JIHT-RAS Moscow)
1D-Two-Temperature Model for Laser-Matter-Interaction with Metals
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Polly-2T simulations
A =1064nm,9 = 0° circ.pol, ® = 1.49]/cm?, Al

Propulsion: Short pulse vs. ultrashort pulse laser ablation
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The challenge of surface quality

ps-MICROLAS vs. ns-MICROLAS
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ps-laser material processing provides smooth holes
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ps- and ns-MICROLAS tradeoff has to be found

* Process: spallation VS. vaporization
» Surface roughness: ,hice* VS. ,,nasty“l
» Specific impulse: low VS. high

Target: copper

® ~ 4.5 J/cm?
10 ps

0.35 pm

-0.35 pm




DLR.de ¢ Chart 14 > PINA 2015 — The MICROLAS concept > Stefan Scharring > September 16, 2015

The challenge of thrust noise

Thrust characteristics of
ns-MICROLAS
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Coupling coefficients of sim. and exp. are comparable
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Thrust-noise of ns-MICROLAS vs. LISA requirements

* Pulse duration
t=8ns

» Laser-wavelength
A=1064 nm

e Aluminum

* Pulse rate
f=1kHz

i DLR

10

o
o o
— — —

IIIIIIII IIIIlIJ IIIIIIITIIIlljll IIIIIII‘ L

1E-4

1E-5

Thrust noise, uN/\Hz

1E-6

Y)

runa @ 26.5 uN
run b @ 28.0 uN

LISAreq.

0.01

0.1 1
Frequency, Hz

10



DLR.de ¢ Chart 17 > PINA 2015 — The MICROLAS concept > Stefan Scharring > September 16, 2015

The optimum working point

Process parameter
optimization
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Specific impulse depends on material and pulse
duration
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Thrust-to-laser-power ratio shows minor dependence

on pulse duration
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The MICROLAS concept

Precise thrust generation in the uN range by laser
ablation
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