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Abstract 

In this research, the spectral response of solar cells within the 

wavelength range (340-760nm), the results have been 

illustrated the wavelength (650nm) has maximum output power 

(Pmax) of the solar cell compared to the wavelengths (473-

532nm), so (7 mW) has been obtained at the intensity (70 

w/m2), also the (Pmax) of solar cell with laser wavelengths have 

more than the output power of the solar spectrum for the same 

wavelengths.  The study of the power conversion confirm that 

light emitting diode has maximum output power )260 mW( by 

using laser with wavelength (650 nm), and (110-155 mW) for 

(473-532 nm)  respectively . The study also show laser 

wavelengths (650 nm) have minimum charging time compare 

to wavelengths (473-532 nm). 

 Keywords: Solar Power; Solar cell; laser; spectral response; 

Wireless Power Transmission. 

 

INTRODUCTION 

Human needed for energy is always increasing rapidly, so 

conventional energy sources which rely on coal, oil, gas and 

nuclear power plants is associated with many economic and 

environment challenges. Power consumption is assumed to be 

1.5-3 times greater at middle of current century than now day.  

The average rate of using energy today is about sixteen tera 

watt more than eighty percent comes from   petroleum products. 

The Earth catches about 17x1016 watt of power from sun from 

that mount only about half reaches the surface of earth)[1].  

The Exploitation of solar energy on the surface of the earth 

faces many problems such as low energy density, so the 

collection of solar energy required very large building. 

Moreover these establishments would prevent sunlight from 

reaching the ground which eventually causes change in the 

local thermal equilibrium from another  blocked of Cloud also 

has another challenge of solar energy collection on the earth’s 

surface. to over come these problems  solar energy can 

collected more easily in space. 

The concept of collection solar energy in space and then 

transfer to the earth was suggested at early of the space age [2].  

“Space Solar Power” (SSP) depends on uninterrupted energy 

reaching from the sun then transform directly into electric 

power by using solar cells or indirectly by means of thermal 

power. 

The electricity power may convert into microwaves as was 

suggested at the dawn of the space age which would then be 

power-beamed to the earth. Antenna transmits and directs 

microwave beam to rectenna which convert the microwave 

energy to DC electricity.  in 1975 NASA succeeded to   

transferring about thirty kilo watt of microwave beam to more 

than one mile and transformed to electricity power with about 

total efficiency 82% ,so only eighteen percent was of energy 

was lost[3].   

Another method depend on converting the electricity produce 

in space to laser   which guided to earth and converted to 

electric power by using solar cells[4].  However laser beaming 

is more reliability than microwaves systems in many respects 

like high direction, large distance, compact in size and not 

heavy devices for both transmission and receiver 

system .moreover laser beaming is more safe than 

microwave[5,6,7].  

In this paper spectral response and effect of laser wavelengths 

on maximum output of solar cell have been studied, the study 

also includes investigation of the conversion efficiency of 

photovoltaic cells.  

 

EXPERIMENT PART 

The experiment part can be divided in three parts first study the 

Spectral Response P (λ) of number of solar cells with spectrum 

range (340-740) nm at room temperature. The light in this part 

of experiment    passes through the (monchromator) for 

selecting the wavelength of light source falling on the solar cell, 

the Spectral Response obtained by   measuring the power of 

incident wavelength by using power meter type (sanawa) and 

voltage of solar cell for certain wavelength .     

in the second part of  Experiment is investigated solar cell 

parameters as illustrated in fig (1-1  ) beam of selected laser 

wavelength (λ=650,532,475 nm) by using negative lens and 

numbers of attenuators to obtaining different intensities (10-70 

w/m2).the intensity  measured by  ISOTECH model 

ISM400(Taiwan), then parameters of solar cells have been 

analyzed by used solar panel analyzer  PROVA 200 model 

200INC  (Taiwan), after input the value of surface area in 

square meters of the panel and the measured values of solar 

radiation intensity in.( W/m2) The data which acquired from 

these solar cells have been analyzed   to choice one solar cell 

that has maximum power Pmax.. The parameters of this solar cell 
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has been compared with direct measurements at a sunny day 

with different time intervals of the day the adjusted values of 

same intensity (10-70 w/m2), by using filters to obtain same 

wavelengths that measured by laser beam. All measurements 

carry out at ambient temperatures 25 oC. 

The third part of experiment is to investigate the conversion of 

photovoltaic power from laser (λ=650,532,475 nm)  to electric 

power which have been done by supplying the out of solar cell 

first to light emitting diode (led) and secondly by measuring 

time that required to charging rechargeable battery. The two 

investigating methods have been done at intensity (70 W/m2). 

 

Figure 1-1: 

 

RESULTS AND DISCUSSION  

The spectral response of solar cells (A,B,C and D) at room 

temperature of wavelength range (340-790) nm is shown in Fig 

2. 

 

 

Figure 2 
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Note from Figure (2) that the spectral response of four cells 

have maximum value around  (660) nm and additionally at 

(380-480-520-580) nm while it diminished  beyond 700 nm. 

 

The results can be explain as 

Short wavelength has high generation rate of electron hole pairs 

on the other hand increase in wavelength led to decrease in    the 

generation rate. This can be also explained by the fact that 

absorption coefficient is inversely proportional to wavelength 

[8].  

 So photon is absorbed from the area near the surface of solar 

cell, but the loss of recombination at the surfaces is more 

effective for the short wavelength and the carriers generated 

near the cell surface are absorbed by the surface carriers 

consisting of dangling bands [9,10] 

Beyond the wavelength (532 nm), the increasing in spectral 

response can be attributed to the fact that the most generated 

carriers are close to the p-n junction, so the spectral response 

has maximum value at (660 nm) attenuation has minimum 

value,  so the current get higher  for all solar cells.  Generally 

spectral response beyond (660 nm) has been diminished  due to 

insufficient energy needed to create an electron- hole  pairs  

Figure )3( shows the maximum power (Pmax) of the solar cell as 

a function of the wavelengths  at intensity (70 w/m2), as shown 

Pmax increasing with intensity for certain wavelength which can 

be explain by increase intensity mean increasing number of 

photons that incident on  the surface of solar cells and thus 

increase electron – hole  generated. Among three laser 

wavelengths (473-532-650 nm) it is obviously as shown in fig. 

that wavelength (650 nm) have maximum (Pmax)   and also clear 

that solar cell (C) has higher output power generated among 

other cells, so it has chosen for the rest of the tests. This result 

clearly identical to the spectra response which confirms that 

(650 nm) is the best wavelength to obtain the maximum output 

for all cells. 

 

 

Figure 3 

 

Figure 4: shows the maximum power (Pmax) of the solar cell for 

the solar spectrum with the same laser wavelengths (650-532-

473 nm) by using the filters at same intensity 70 w/m2.  

 

Figure 4: shows that the maximum power (pmax) of the solar 

cell for  all wavelengths is lower than laser wavelengths at 

same intensity . 

Figure (5) shows that the optical output power of light emitting 

diode (led) as function to laser wavelengths, it clearly that 

power of led has maximum value  at the wavelength (650 nm). 

This corresponding to Figure (5)  

 

Figure 5 

 

Fig. (6) show that time required to charge the battery for 

wavelength (650nm) is less than the wavelengths (532 nm) and 

(473 nm), this is due to the fact that the output power of the 

solar cell from  the wavelength of 650 nm is higher than the 

wavelengths . 

 

 

CONCLUSIONS 

The study show the spectral response of solar cells used in 

research within the wavelength range (340-760 nm), has the 

maximum value at wavelength (660 nm), and it diminished  

beyond 700 nm. The study also shows among three laser 

wavelengths (473-532-650 nm) used in this study the 

wavelength (650 nm) have the maximum output power (Pmax) 

of all solar cells. The study confirms the maximum output 
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power of solar cell with laser wavelengths is more than the 

output power of the solar spectrum for the same wavelengths.  

the study of the power conversion confirm that laser with 

wavelength (650 nm) has best result than  wavelengths (473-

532nm) . 
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