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Abstract—This paper describes a LIDAR for atmospheric measurement and probing (LAMP). The 
LAMP system is a commercial LIDAR unit that uses the design of boundary layer LIDAR (BLL), an 
optical radar  technology developed at the National Atmospheric Research Laboratory (NARL) for 
atmospheric applications. The LAMP technology is useful for remote monitoring of atmospheric 
particulate and clouds in the troposphere during nocturnal conditions.    
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I. INTRODUCTION 

LIDAR, stands for Light Detection And Ranging, is an active optical remote sensing instrument. It is an 
innovative technique that uses laser for probing the planetary atmosphere [1, 2, and 3]. Atmospheric LIDARs 
use narrow pulsed lasers. Flash-lamp pumping is generally employed in the generation of Q-switched lasers. 
Flash-lamp pumped (FLP) systems produce lasers at low repetition rates with high pulse energies. Several 
problems such as limited lifetime of flash-lamp and requirement of pump motors for driving deionised (DI) 
water to cool the laser cavities limit the applications of FLP systems in strategic fields.  Recent technologies 
employ semiconductor diodes as pump sources for solid-state lasing materials. These units built-in with 
accousto-optic modulator (AOM) produce pulse modulation in laser at high repetition rates.  Diode pumped 
solid-state (DPSS) lasers offer several advantages over conventional FLP types.  DPSS lasers generate 
radiations in Infrared (IR), visible and ultraviolet (UV) spectral bands. The commercially available DPSS lasers 
offer features like high pulse repetition rate, excellent beam profile, compact size, narrow pulsing, good spectral 
purity, long-life and stable output. Moreover, DPSS lasers operate with forced air cooling.   

Recently LIDARs were employed with Q-switched DPSS lasers for atmospheric investigations. Micro pulse 
LIDAR [MPL] is a version of DPSS laser based new generation LIDAR technology. In recent years, MPLs have 
become increasingly popular owing to their unattended operation and more suitable for long-term measurement 
of atmospheric parameters [4]. The MPL uses high repetition rate, low pulse energy lasers for atmospheric 
investigations [5].  

The MPL technology was successful globally in the studies of high altitude clouds [6], atmospheric aerosol 
[7], slow air motion [ 8], aerosol extinction [9], global monitoring of aerosols and clouds [10], boundary layer 
aerosol [11], internal boundary layer [12, 13], horizontal visibility [14], low humidity layer [15],  multilayer 
clouds  [16], aerosol studies in traffic [17] and in airborne studies [18]. 

In India, recently a portable LIDAR [19, 20] was successfully demonstrated at the National Atmospheric 
Research Laboratory (NARL) for atmospheric studies. The NARL is a Department of Space (DOS) unit 
operates several LIDAR instruments for atmospheric studies [21, 22, 23, and 24]. The portable LIDAR uses 
micro pulse operation and was developed under boundary layer LIDAR (BLL) project. The BLL was a popular 
LIDAR technology in India owing to “its” low-cost design and numerous applications in the scientific field. The 
BLL was constructed with several innovative features and was filed for intellectual property rights under ISRO 
in the year 2009 [25]. The BLL technology was successfully used by the Indian scientific community for studies 
on aerosol properties during low pressure [26] and foggy conditions [27], aerosol loading during cyclone [28], 
optical properties of aerosols and clouds [29], emissions from anthropogenic sources [30], aerosol mass 
concentrations associated with planetary boundary layer [31], long-range transport of aerosols from agriculture 
[32],  Influence of vehicular traffic on urban air quality [33], Long-range transport of dust aerosols [34], 
Radiative effects of elevated aerosol layer [35], Influence of boundary layer dynamics on pollutant 
concentrations [36], and atmospheric aerosol properties during biomass-burning events [37], aerosol particles 
seasonal variation over an Urban polluted-site [38] and washout of airborne particles with rain [39].  
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Similarly it switches-off the PMT unit when the temperature is beyond the specified limits of operation. A 
humidity sensor is fitted to telescope body. The electronic sensing unit also monitors the adverse operating 
conditions (temperature above 350C and relative humidity above 70%) of the telescope, Electronic rack and 
personal computer units. If temperatures and humidity exceeds the specified limits, “warning messages” appear 
on the computer display and LCD unit. After the temperature stabilizes within the specified range (150C to 
300C), the laser source and PMT can be switched “ON” manually by clicking the laser button and PMT button 
appearing on the computer display terminal, respectively. These sensors are connected to a controller that 
updates the status to the monitoring unit. Table 2.1 provides the environmental protection control arrangement 
made in LAMP during “its” operation. The arrangement of environmental protection control in LAMP monitors 
the system operation and informs the user with warning signs at abnormal conditions. 

Table -2.1 Environmental protection control 

Sl.Nr Device Condition Action 

1 Laser temperature <15 or >300C Switching OFF Laser 

2 Interface unit temperature <15 or >450C Warning 

3 Cabinet temperature <15 or >350C Warning 

4 Telescope temperature <15 or >350C Warning 

5 Telescope humidity ≥70% Warning 

6 Cabinet humidity ≥700% Warning 

 

Apart from the environmental protection control, the LAMP is provided with overload protection for the 
following sub-systems  

1. Interface Unit-mains supply 

2.    Photomultiplier tube power supply. 

3.    Personal computer (PC) 

An uninterrupted power supply (UPS) support is provided to the LAMP with a separate input and output 
protection. The UPS is connected to the computer for monitoring the power and battery backup status. If power 
fails, a set of warning messages is displayed on the liquid crystal display (LCD) in the client program. If the 
battery level falls to 10% of “its” capacity, then the system notifies the client program and immediately 
shutdowns the LAMP and “its” connected devices as a measure of safety. 

III. LAMP SYSTEM SOFTWARE 

     The LAMP operates on custom built software that is user friendly in nature. The software has two parts. 

      a) Server software 

      b) Client software 

a) Server software: The server software is loaded and runs on the main computer. This software automatically 
starts whenever the LAMP instrument is enabled. This software monitors the temperature, humidity and other 
parameters to ensure the LAMP instrument works properly. 

b) Client software: The client software is used for control of LAMP for atmospheric observations. It provides a 
means to control various devices connected, viewing the status of each device, starting the signal acquisition, 
and viewing the acquired data etc. 

      The client software retrieves all the required information from the server software. For this, the client 
software is configured to automatically connect to the server on startup. The server name is designated as 
LSXXX, where XXX is the serial number of the equipment & is available on the name plate fixed on the rack. 
The user can also run the software without connecting to the server. When the client software is not connected, 
it works in offline mode. In the offline mode, the users can view the data that already acquired, process the data, 
view the log files, etc. However, users cannot acquire data or view the device values, when the client software is 
in offline mode.  
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