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1.1. Figure: Electromagnetic spectrum [4] 
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. Figure: Photoelectric experiment scheme  
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4.1. Figure: Spectral response of Si-m solar cell under glass [1] 

 

 

. Figure: AM 1.5 spectra [11]
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5.1. Figure: Different types of Si structures used in photovoltaics [16] 
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. Figure: The diamond crystal lattice of silicon. (a) Spatial illustration with covalent bonding and (b) projection view. [11] 

⎯ 

⎯ 

⎯ 

⎯ 

⎯ 

⎯ 

 



20 
 

⎯ 

⎯ 

⎯ 

⎯ 

⎯ 

5.3. Figure: Polycrystalline silicon structure [1] 

5.4. Figure: A 10 x 10 cm2 multicrystalline wafer. The 
wafer has been textured so that grains of different 

orientation show up as light and dark  [1]

 

5.5. Figure: Comparing polycrystalline (left) to monocrystalline (right) [17] 
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5.6. Figure: Amorphous silicon solar cell device structure [11]
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6.1. Figure: Comparison of ideal and non-ideal solar cell 
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. Figure: Concept of a monochromator [19]
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. Figure: SuperK Extreme supercontinuum laser [21]
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. Figure: SuperK VARIA tunable filter from NKT Photonics [22] 

 

7.4. Figure: Light beam induced current (LBIC) method setup [23] 
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8.1. Figure: Measuring setup for the experimental part with lasers and a Si-m type solar module visible 
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8.2. Figure: Measuring apparatus with the lock-in amplifier method 
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8.3. Figure: Paramters of Si-m and Si-polycrystalline PV modules 

 

8.4. Figure: RS Pro Si-m solar module [24] 
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8.5. Figure: Parameters of the used amourphous silicon solar modules 

 

8.6. Figure: Exiom EX-150P-36 150W 12V polycrystalline solar panel [25] 
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8.7. Figure: Perovskite solar cell prepared for the experiment with golden contacts 

 

8.8. Figure: 3D printed enclosure for the perovskite solar cell with contacts 

 

8.9. Figure: Electrical contacts visible on the 3D printed enclosure for testing perovskite solar cells 
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9.1. Figure: Table with measured and calculated data for monocrystalline silicon solar cells 
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9.2. Figure: Comparing measured spectral responsivity with the reference data for monocrystalline Si cells 
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9.3. Figure: Table with measured and calculated data for polycrystalline silicon solar cells 

 

9.4. Figure: Comparing measured spectral responsivity with the reference data for Si-p cells 
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9.5. Figure: Table with measured and calculated data for a-Si solar cells 
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9.6. Figure: Comparing measured spectral responsivity with the reference data for a- Si cells 
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9.7. Figure: Table with measured and calculated data for perovskite solar cells 
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9.8. Figure: Comparing measured spectral responsivity with the reference data for perovskite cells 
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9.9. Figure: Table with measured and calculated data for monocrystalline silicon solar cells 
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9.10. Figure: Comparing measured and reference data for Si-m cells with nano-ampere method 
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9.11. Figure: Table with measured and calculated data for polycrystalline silicon solar cells 

 

9.12. Figure: Comparing measured and reference data for Si-p cells with nano-ampere method 
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9.13. Figure: Table with measured and calculated data for amorphous silicon solar cells 

 

9.14. Figure: Comparing measured and reference data for amorphous Si cells with nano-ampere method 
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9.15. Figure: Table with measured and calculated data for perovskite solar cells 

 

9.16. Figure: Comparing measured and reference data for perovskite cells with nano-ampere method 
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10.1. Figure: Comparison of measured SR data with two different methods for different λ for Si-m cells 

As we can see from figure 10.1. there is a slight difference between the values of SR at 532 nm.  

 

10.2. Figure: Comparison of measured SR data with two different methods for different λ for Si-p cells 
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10.3. Figure: Comparison of measured SR data with two different methods for different λ for a-Si cells 

 

10.4. Figure: Comparison of measured SR data with two different methods for different λ for perovskite cell 
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10.5. Figure: Table with comparison of method data in absolute percentual figures 
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11.1. Figure: Homogeneity of light beam induced current between individual cells for Si-m 

 

1

2

3

4

5

6

7

8

90

20

40

60

80

100

1

2

3

4

5

6

7

8

9

y-axis cells

R
el

at
iv

e 
in

te
n

si
ty

 o
f 

sh
o

rt
 c

ir
cu

it
 c

u
rr

en
t 

[%
]

x-axis cells

Homogeneity of light beam induced current between cells



49 
 

 

11.2. Figure: Homogeneity of light beam induced current between individual cells for Si-p 

  

 

11.3. Figure: Homogeneity of light beam induced current at 447,9 nm for Si-m cells 
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11.4. Figure: Homogeneity of light beam induced current at 532 nm for Si-m cells 

 

 

11.5. Figure: Homogeneity of light beam induced current at 635,2 nm for Si-m cells 
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12.1. Figure: Measured values of SR for Si-m cell 

 

12.2. Figure: Measured values of SR for Si-p cell 
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12.3. Figure: Comparing SR cell response to reference and whole module values for Si-m 

12.4. Figure: Comparing SR cell response to reference and whole module values for Si-p 
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13.1. Figure: Comparison of SR with AM1.5 for Si-m cells 

13.2. Figure: Comparison of SR with AM1.5 for Si-p cells 
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13.3. Figure: Plot of the four key irradiance E(λ) values and the product with spectral responsivity [29] 
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