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Time-Resolved Optical Spectra of the Laser Induced Indium Plasma 
detected using a Streak Camera 
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Abstract   
In this paper, we present the time-resolved spectral studies of plasma emission from the indium target [1 - 4]. 
The plasma plume formed at the surface of an indium target in air has been produced using a Q switched pulsed 
Nd:YAG laser at 1064 nm with a pulse duration of 5 ns. Optical emission from the target has been acquired 
using a streak camera [2]. In order to record the indium emission lines from the plasma plume, the detection 
system (spectrograph and streak camera) have to be synchronized with the Q switched Nd:YAG laser [1]. In the 
early stage of laser induced plasma, the emission spectra are dominated by background continuum spectra due to 
bremsstrahlung radiation and recombination. The emission lines corresponding to electron transitions in In I and 
In II are superimposed on the continuum of radiation as the plasma is cooled. The elemental analysis and plasma 
parameters (electron number density and electron temperature) could be determined from the indium emission 
spectra. Elemental analysis of the sample based on the optical emission spectra from the laser induced plasma is 
known as laser induced breakdown spectroscopy (LIBS). We present time-resolved LIBS spectra of atomic (In 
I) and ionic (In II) indium lines recorded in time range from 500 ns to 20 μs. In Fig.1 is presented the indium 
LIBS spectrum with the spectral range from 200 nm to 650 nm. The study of indium lines showed in this paper 
could be useful for detecting indium in electronic waste [2]. Our LIBS measurements are applicable for any 
multielemental analysis in environmental physics, food quality and ecology [2, 3].    

 
 

                                          
 
 
 
 
 
 
 
 
 
 
 
                                          Figure 1. LIBS signal acquired from indium sample. 
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Abstract The results of experimental and theoretical research for electron interaction with molecules that are 

analogue to DNA components are reported for the incident energies from 40 eV to 300 eV. Molecules used as 

targets are: furan, 3-hydroxytetrahydrofuran (3HTHF) and pyrimidine which are analogue to deoxyribose sugar 

and pyrimidine bases in DNA, respectively.  The measurements were performed using a cross beam technique, 

for scattering angles from 20º to 110º. Experimental procedure was included measurements of relative 

differential cross sections (DCSs), absolute DCSs and distribution of kinetic energy of positive ions. Relative 

elastic DCSs were measured as a function of both the angle and the incident electron energy and the absolute 

DCSs were determined using the relative flow method. Energy and kinetic energy distribution of positive ions 

formed upon electron induced ionization of pyrimidine, DNA pyrimidine bases analogue molecule, are also 

reported. The calculations of electron interaction cross sections are based on a corrected form of the 

independent-atom method, known as the SCAR (Screen Corrected Additivity Rule) procedure, using an 

improved quasifree absorption model. Calculated results agree very well with the experiment, which confirm 

validity of both type of results in this energy and angular range. Results, experimental and theoretical, for furan, 

THF [1] and 3HTHF are compared and on the absolute scale these DCS are very close, showing similar 

redistribution of scattered electrons on all three target molecule.  
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