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A High Spectral Resolution Lidar (HSRL) design study which will lead to a prototype is being developed 

for atmospheric monitoring in Ultra High Energy Cosmic Ray Observatories aiming to improve the 

accuracy of the measurement of the differential scattering coefficients of the aerosol and clouds in the UV 

region. The specification studies of the candidate Fabry-Perot receivers for the aerosol and molecular 

channel compatible with a pulsed SLM Nd:YAG laser at 355 nm are presented in this work.  Finally, a 

feasibility study to use the Fizeau type interferometer as an alternative-more accurate performance study 

method is also described.  
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This research has been co-financed by the European Union (European Social Fund – ESF) and Greek national funds 

through the Operational Program "Education and Lifelong Learning" of the National Strategic Reference Framework 

(NSRF) - Research Funding Program: Heracleitus II. Investing in knowledge society through the European Social 

Fund. 

 

1. Introduction 

We present an experimental set-up for atmospheric monitoring, in order to determine the 

aerosol to molecular ratio. In the figure below we present the experimental configuration of the 

HSRL prototype and a theoretical calculation of the backscattering laser signal being received 

by a Newtonian telescope (see Fig. 1).  

 

 
 

Figure 1. The experimental configuration of the HSRL prototype 

 

1.1 Fabry-Perot method 

The etalon plates have to meet the required performances, by means of parallelism and 

RMS flatness finesse over their reflective surfaces. Applying our recently developed method 

[1], we have measured the performance of the aerosol channel by recording fringe patterns by 

using a mercury multi isotopic light source in the near UV region mainly at 365 nm [2].  
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1.2 Fizeau method 

From the preliminary results obtained in prototype etalon plates, by means of deviations 

from ideal parallelism, we estimated a significant distortion on both substrates caused by the 

stresses developed by the deposited thin film layers. The resulted parallelism is of the order of 

λ/4 P-V for the whole area (70 mm in diameter). Using a narrower active area, i.e. 10 mm in 

diameter, we can achieve a much better performance up to λ/30 P-V. 

 

                                              

 

Figure 2. 

Left: Laboratory test with Fizeau  method. Photo of inteference fringes for coating mirrors with 

R=60% and laser 435nm. 

Right: MATLAB representation of results. We find flatness better than λ/4.  

 

1.3 Conclusions 

A HSRL design study has been done in this work. Our goal is to develop a prototype for 

atmospheric monitoring appropriate for Ultra High Energy Cosmic Ray Observatories. 

Candidate Fabry-Perot receivers for the aerosol and molecular channel compatible with a pulsed 

SLM Nd:YAG laser at 355 nm have been characterized.  Our study results using a Fizeau type 

interferometer characterization method seem promising.  

 

References 

[1]      N. Maragos et al. Proc. of ICRC 2011. 
[2]      F.A. Jenkins, H.E. White, Fundamentals of Optics (1976). 


