
Question

Purpose

Can a magnifying glass increase the light intensity 
and make a solar cell more efficient?

To test whether a magnifying glass can increase the 
efficiency of solar cells.

Background Research

Fossil fuels are more efficient than renewable 
energy, but they pollute the environment. The power 
generated from renewable energy only accounts for 
about 14% of the world’s energy needs. Solar 
energy accounts for even less, it only generates 
2.1% of the US’s energy. Furthermore, different 
solar panels have different energy efficiencies. 
Monocrystalline silicon solar cells operate at 20%, 
polycrystalline solar cells are 15 to 17% efficient. 
Any method that increases the efficiency of solar 
cells will boost renewable energy.

Effect on Solar Cell Efficiency by a Magnifying Glass

Hypothesis

A magnifying glass will increase the light intensity 
which will make the solar cell more efficient.

Variables

Positive control:  Solar cell only (monocrystalline or 
polycrystalline silicon)
Independent variables:  Solar cell (monocrystalline or 
polycrystalline silicon) with a magnifying glass at the 
focal length (6 ⅜ in), solar cell with the magnifying 
glass 50% higher than the focal length (9 ½ in), and 
solar cell 50% below the focal length (3 ¼ in)
Dependent variables:
Voltage and current generated by the monocrystalline 
and polycrystalline silicon solar cells

Materials

● Magnifying glass
● Monocrystalline silicon solar cell
● Polycrystalline silicon solar cell
● Ring stand
● Multimeter detector

Procedure

1. Attach the monocrystalline solar cell to the ring 
stand and record voltage and current 5 times in 
sunlight between noon and 1 pm (Figure 1.A).

2. Place a magnifying glass so the focal point is a 
dot on the solar cell (6 ⅜ in) and record voltage 
and current 5 times (Figure 1.B).

3. Adjust the magnifying glass so it is 9 ½ inches 
above the solar cell and record voltage and 
current 5 times (Figure 1.C).

4. Adjust the magnifying glass so it is 3 ¼ inches 
above the solar cell and record voltage and 
current 5 times (Figure 1.D).
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Figure 1.  Solar cell setup in various conditions. (A) Solar cell, (B) 
magnifying glass with focal point on solar cell, (C) magnifying glass 
above focal point distance on solar cell, and (D) magnifying glass 
below focal point distance on solar cell.

5. Repeat steps 1-4 using polycrystalline silicon solar 
cell.

Table 1. Recorded voltage and current for tested conditions and 
calculated power for each trial.  

Solar cell efficiency is defined as the power generated 
by the solar cell divided by the power coming from the 
sun. To calculate the power generated by the solar 
cell, voltage is multiplied by current.  Table 1 shows 
empirical recordings of voltage and current for the 
tested conditions. 

The power generated in both monocrystalline and 
polycrystalline solar cells that did not use a magnifying 
glass was higher than the other conditions using a 
magnifying glass.

In Figure 2, the average power for each condition was 
used to calculate the average efficiency for each solar 
cell condition. The efficiency of monocrystalline and 
polycrystalline solar cells without the magnifying glass 
is higher than when the magnifying glass is applied.  
Additionally, the average efficiency of the 
monocrystalline silicon solar cells is higher than the 
polycrystalline solar cells.

Figure 2.  Bar chart illustrating average solar cell efficiencies for 
monocrystalline and polycrystalline solar cells with and without using a 
magnifying glass.

Conclusion

The main objective was to try to increase the solar 
cell efficiency using a magnifying glass. A surprising 
find was that the magnifying glass did not increase 
the efficiency of the solar cell. As shown in Figure 2, 
both monocrystalline and polycrystalline solar cells 
had about 15% and 10% efficiency.  However, using 
the magnifying glass reduced the solar efficiency to 
below 2.5%.  Potentially, this reduction in solar cell 
efficiency may be attributable to the fact that the 
area that the light strikes on the solar cell is smaller 
using a magnifying glass than without a magnifying 
glass as depicted in Figure 1.
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