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       Biophotonics, or the use of light to study organic matter, is an exciting field of study due to 

their relatively low sample loss during experimentation. Here, we present our findings on using 

the temperature of the plasma formed through laser-induced breakdown spectroscopy (LIBS) to 

distinguish plant species, as well as our preliminary work on nanostructure-enhanced Raman 

spectroscopy.  

In our LIBS experiment, we study the differences in plasma temperature of four different 

plants by measuring peak ratios of their constituent elements, namely calcium. Identifying plant 

species using LIBS is normally 

difficult because they share 

common compounds like 

cellulose or pectin, but by 

measuring peak ratios of other 

elements and extrapolating 

using a Boltzmann distribution 

for an optically thin plasma, we 

are able to calculate different plasma temperatures for different species of plants. 

Raman and Coherent anti-Stokes Raman (CAR) spectroscopies are powerful tools in detecting 

molecules present within a sample. However, it requires a longer acquisition time than is feasible 

for live biological samples such as bacteria or 

DNA due to the weak Raman signal1. By 

enhancing the signal, the required time can be 

lowered, making imaging of live cells possible. 

Previous work in the field of Raman spectroscopy 

have shown that the sample signal can be 

enhanced by metal surfaces2, and can be further 

enhanced by engineering the surface geometries 

for further confinement of electric field3. We 

show our preliminary work on using novel 

nanostructures and materials in order to confine 

the electric field created by our pump pulse to 

enhance the Raman and CARS signal. 

 

Figure 1. Schematic of laser-induced breakdown spectroscopy setup. 

Figure 2. Simulated image of gold "sawtooth" structure 
(yellow) on Si (red). 


