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The Femtosecond Science group

* Femtosecond Science was established at the CSIR during 2007

* The goal is to use femtosecond and related technologies to do
relevant research aimed at solving real-world problems

* The group is active in the following fields:

Page 3

Femtosecond pump probe (transient absorption) spectroscopy
Femtosecond laser ionisation time of flight mass spectrometry
Development of femtosecond diagnostics

Femtosecond micromachining

Femtosecond Laser Induced Breakdown Spectroscopy (femto-LIBS)
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Diffusion equation:
Tn(r,t)

it = DNn(r, t)
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Basics of Laser Induced Breakdown Spectroscopy
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Basic principle of Experiment: depth profiling
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Experimental set-up for hole drilling

He-Ne
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Fs-laser ablated holes in Graphite Hole diameter  120um
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Fs-laser ablated holes in silver paint Hole diame
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Fs-laser ablated holes in silicon carbide Hole di
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SIC 512 pulses 29ud/pulse
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SIC
1024 pulses
@ 29pud/pulse,
F~14Jcm

~18 én diameter
~15 én depth
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Al foll
512 pulses
@ 30pJ/pulse,
F~14 Jcm

~ 25 @n attop
~ 9 dn at bottom
~ 7 d@n depth
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Experimental set-up for Laser Induced
Breakdown Spectroscopy

Photomultiplier
tube

He-Ne ﬁ
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Continuum dominates the initial plasma
emission
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10 successive pulses on a silver layer on SIC
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LIBS from Ag paint on glass
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LIBS from Ag paint on glass
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Ungated LIBS spectra: zoom into UV
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Conclusions
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Depth profiling seems feasible using this technique for
reasonably thin layers up to a few mm’s

Much more work needs to be done on the laser ablation
removal characteristics of Ag and SiC

We can only view one spectral line at a time with the
present spectrometer. We will have access to a
spectrometer with gated ICCD camera in the near future
(Andor spectrometer and 5ns gate ICCD)

Femto-LIBS has some advantages which are being
Investigated for future diagnostic solutions: low mass
ablation rate, pulse to pulse stability, low continuum, pulse
shaping
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