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Upgrade report 
 

1. Upgrade elastic backscatter lidar system  (LiSA) 
 
 The existing elastic backscatter lidar system – LiSA was realized for the remote 
detection of backscattered light on aerosol in the lower and free troposphere. The principle of 
lidar technique consists in sending a short pulse of light in the atmosphere and receiving the 
scattered radiation (on aerosols and molecules) as a function of distance. It is made up of 
three blocks: emitting block, receiving block and detections and acquisition block. 
 The emitting block consists of a YAG:Nd laser (emitting on two wavelengths: 1064 
nm and 532 nm) and emitting optics.   
 The receiving block consisting of a Cassegrain Telescope with 260mm main mirror 
diameter and 1054mm focal length used for collecting and directing the light to the detection 
modules. It’s design has the disadvantage of inducing a lot of noise (especially electronic 
noise) which significantly affects the signal to noise ratio in lidar measurements (decreasing 
this ratio, leads to a lower sounding distance). 
 The detection and acquisition block consists in two modules:  
• Detection module that included: two photomultiplier tubes (PMT-100 and PMT-83), the 

interference filters, turning mirrors, high voltage power supplies of PMTs (two units), low 
voltage power supplies of the PMTs amplifiers and the thermoelectric cooler of PMT- 83 
(two units) that is shown in the figure 1: 
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Figure 1: Optical layout for detection module 
 

 The photomultiplier PMT- 83 has the thermoelectric cooling system, quantum 
efficiency of photocathode 0.3% at 1064 nm and spectral response between 400 - 1100nm. 
The thermoelectric cooling system of PMT-83 photocathode (needed to reduce the PMT to 
-20°C) is necessary in order to reduce of the dark noise of the photomultiplier. The 
PMT100 photomultiplier, has the photocathode quantum efficiency of 10% at 532 nm and 
spectral response between 165 – 600nm 

• Aacquisition module consisting in ISA cards mounted on a 
PC with 12bit and 25MHz sampling rate.  

 
The upgrade:  
 The upgrade of the backscatter lidar system was realized to improve the performance 
of the system (higher signal to noise ratio and higher sounding distance) This upgrade consist 
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in the replacement of the two receiving modules (PMT – 83 and PMT – 100) with two PRM-
03 modules.  The technical specifications of these modules are described in Annex1. 
 

Advantages: 

• compact box which includes a photodetectors (use high sensitive PMT / APD), a 
controlled high voltage power supply of the photodetector, an amplifier, a 14-bit 
ADC, a circuit for measuring energy of a sounding pulse, and an USB interface for 
the connection to a computer (Figure 2).  

• Simple synchronization circuit 
• Single outside Si-photodiode or Pin-diode is needed for measurements 
• Programmable control High-Voltage power readjusts sensitivity of PMT module 
• High-speed USB interface guarantees 480 MS/s data transfer 

a) Design of inside detection module  b) Detection module front view 

Figure 2:  Photo-received modules – PRM-03 
 
 By combining the old emission module with the new detection and acquisition 
modules, the lidar system will be able to measure on two elastic channels (1064nm and 
532nm) in continuous mode operation. In addition, the use of the modules significantly 
increases the signal to noise ratio, leading to a better sounding distance (of over 15km).  
 A sounding distance of more than 15 km will enable new areas of applications, from 
the study of PBL structure and dynamics, to the study of aerosols in the troposphere. The 
dynamic range, stability and the accuracy of the raw lidar signals will be optimized for 
EARLINET applications.  This upgrade will also enable the extension of the measurement 
period (more than three hours).  
The optimization of the instrument is an important step in the development of EARLINET 
infrastructure for climatology studies. 
 

2. Upgrade UV backscatter scanning mini lidar (MILI) 
 Another important upgrade is the improvement of the UV backscatter scanning mini 
lidar (MILI) by cleaning the alignment of optical components inside the laser head. This 
upgrade meant to improve the output energy of the emitting module and to optimize the laser 
beam profile. The upgrade had improved the quality of the lidar signal and increased the 
sounding distance of the system.  
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3. Upgrade Raman Lidar system (RALI) 
 Several modifications were also realized to the Raman Lidar system (RALI) in 
order to improve the signal to noise ratio, to lower the overlap and to increase the quality of 
the signal.  
 First step was to change the field of view (FOV) of the telescope by means of 
changing the aperture of the telescope from 5 mm to 7 mm. By increasing the aperture, the 
dynamic range of the system had also increased, improving the performances in the lower 
part of the atmosphere (the PBL). 
 Another upgrade of the system was aiming improvement of the emitting optics. This 
upgrade consisted in changing one of the beam expanders at 1064 and 532 nm. The new and 
optimized beam expander had an important role in the emission of radiation by optimizing 
the beam profile on both wavelengths.  
 The third and most important upgrade of the system was the insertion of a special 
mechanical device for the calibration of depolarization channels (to ensure quantitative 
retrieval of optical parameters). 
 

4. Upgrade of the tropospheric ozone lidar (OLI) 
 Upgrade of the tropospheric ozone lidar (OLI) was also necessary for the 
improvement of the water supply mechanism (to ensure proper cooling of the laser for long-
time operation). This upgrade consisted in the increasement of the water flow by inserting a 
special pomp in front of the laser water inlet. This leads to a better cooling of the laser in 
long-time operation. Implementation of two water filters was also necessary in this type of 
cooling (secondary cooling system with opened loop water supply).  
 A second upgrade of OLI was aiming a software upgrade (to optimize quantitative 
retrieval of ozone concentration on real time basis). This new software had an improved 
algorithm for ozone concentration retrieval (the new algorithm is taking into account also the 
effect of aerosol extinction of that specific wavelength). 
   

5. Upgrade of the Aeronet Sunphotometer 
The sunphotometer is part of a large international monitoring network that requires 

good and reliable data - AERONET (Aerosol Robotic Network). To fulfill the requirements 
of this network, an upgrade was necessary. Part of the electronic box had to be modified to 
meet the demands. The upgrade took place during the spring and required changes in the 
controlling electronics and modifications to the robotic arm that was controlling the azimuth 
level.  

 

6. Software Upgrade for Lidar data processing 
This upgrade was necessary for implementation of the algorithms designed for 

acquisition, pre-processing, processing and analysis of the lidar data. These algorithms have 
been developed by the remote sensing department during DELICE. 
First Labview programming module is specific designated to allow the automated control of 
the lidar systems, acquisition and real time visualization of the pre-processed data. This way 
the capabilities of the lidar systems have been increased and are up-to date for the requests of 
the international networks. 

The second module is dedicated to lidar data processing, based on the basic software 
developed in the remote sensing department, similar with the ones used by the international 
lidar community. 
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The third module is related to the data handling procedures and data management 
after and during analysis process.  
Considering the complexity of this software upgrade for further development of the research 
potential in the active remote sensing area we requested on the online portal SEAP services 
for this specific software upgrade in Labview programming environment. Request for direct 
acquisition through SEAP was registered under no.DA2452644 – “Programare pachet 
produse software pentru sisteme de tip LIDAR”. A contract has been signed with the 
company DOLSAT CONSULT SRL for 5000 Euro. This contract has been fulfilled during a 
50 days period starting 06.12.2011 
 


