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Outline of talk

• Background of the Femtosecond Science research group

• Why study the diffusion of silver in silicon carbid e?

• What is femto-LIBS and how can we study diffusion w ith it

• Outline of experiment

• Results to date

• Future work
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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:
• 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)



Page 4

SAIP 9-12 July 2008, University of Limpopo               
Femto group © CSIR  2008                      
www.csir.co.za

������������	
����
������

SUBSTANCE 
     TO BE        BARRIER OUTSIDE
CONTAINED

D =  0

D > 0

D >> 0 Barrier 
penetration

Diffusion equation:

)t,r(nD
t

)t,r(n 2Ñ=
¶

¶

����
��������������������
���
	�������
���������������

n

r



Page 5

SAIP 9-12 July 2008, University of Limpopo               
Femto group © CSIR  2008                      
www.csir.co.za

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

Femtosecond laser

Intensity 
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Fs-laser ablated holes in Graphite   Hole diameter 120µm
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Fs-laser ablated holes in silver paint   Hole diame ter 120µm
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Fs-laser ablated holes in silicon carbide   Hole di ameter 120µm
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SiC 512 pulses 29µJ/pulse
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SiC
1024 pulses 

@ 29µJ/pulse, 
F ~ 14 Jcm -2

~18 �é�é�é�ém diameter
~15 �é�é�é�ém depth
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Al foil
512 pulses 

@ 30µJ/pulse, 
F ~ 14 Jcm -2

~ 25 �é�é�é�ém at top
~ 9 �é�é�é�ém at bottom

~ 7 �é�é�é�ém depth
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Experimental set-up for Laser Induced 
Breakdown Spectroscopy
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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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Conclusions

• 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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