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Sol 
23,000 per år 

Verdens  
energiforbruk 

16 TWår 
per år 

1-2 per år 

Jordvarme 

Vann 

3-4 per år 

Biomasse 

2-6 per år 

Vind 

25-70 per år 

Naturgass 

215 

Olje 

240 

Uran 

90-300 

Kull 

900 
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Source: PV Status report 2013 





Kilde: http://www.posterus.sk/?p=1247 



http://sambridge.wordpress.com/2011/10/05/solar-panels-have-never-been-cheaper/ 
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Silicon, for good or worse 



Silicon, for good or worse 

Energi 

X (mm) 



Source: www.limaproject.eu/wp4.php 

η = 19,6 % 

Hvor går energien? 



1. Båndgap 

2. IQE ≠ 100 % 

3. Refleksjon 

4. Thermalization 

5. Ikke-λ tap 19,6 % 

Hvor går energien? 

Si ≈ perfekt ? 

Max 30 % 



Silicon, for good or worse 

Si: 1.1 eV = 1100 nm 
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Silicon, for good or worse 

Si: 1.1 eV = 1100 nm 
GaAs: 1.4 eV = 890 nm 

400 800 1200 1600 2000 2400
0,0

0,2

0,4

0,6

0,8

1,0

1,2

1,4

 

 

S
o

le
n

e
rg

i 
(W

m
-2
n
m

-1
)

Bølgelengde (nm)

Air Mass 1.5



Silicon, for good or worse 

Si: 1.1 eV = 1100 nm 
GaAs: 1.4 eV = 890 nm 

Ge: 0.7 eV = 1800 nm 
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Silicon, for good or worse 

Si: 1.1 eV = 1100 nm 
GaAs: 1.4 eV = 890 nm 

Ge: 0.7 eV = 1800 nm 
Beste Si: 27.6 % (2005) 



Veien videre? Nye materialer? 

Billig 15 % 
vs 

Dyr 27.6 % 
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CuInGaSe (CIGS) 22.8 % 
CuZnSnS (CZTS) 11.1 % 

CdTe 19.6 % 
Amorf Si 13.4 % 
Polymer 11.9 % 

Beste Si: 27.6 % 
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Veien videre? Nye materialer? 
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Multi-junction solceller 
GaAs, III-V 



Multi-junction solceller 
GaAs, III-V 



Multi-junction solceller 
GaAs, III-V 

44 % 



Multi-junction solceller 
GaAs, III-V 



Multi-junction solceller 
GaAs, III-V 
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Veien videre? Nye materialer? 
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Tilpasse sollyset 



Absorber 

 
Emitter 

 

UV → 2 NIR 

 

UV → Vis 

Tilpasse sollyset 



Absorber 

 
Emitter 

 

2 IR → 1 NIR 

Tilpasse sollyset 



1 Bo Liu et al., Visible quantum cutting in BaF2: Gd; Eu via downconversion, Journal of Luminescence 101 (2003) 155–159 
2 Best frequency doublers (green laser pointers) www.unitedcrystals.com 

 

Down conversion 
(1→2) 

Up conversion (2→1) 
 

Assumptions: 
• 100 % Absorption 

• 194 % Down conversion1 

• 40 % Up conversion2 

• 30 % Luminescence loss 

η = 19.6 % → 22.3 % (24.7 %) 
 

Tilpasse sollyset 



Trenger vi nye materialer? Tja… 

27.6 % 



Trenger vi nye materialer? Tja… 


