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Coral Bleaching

https://www.theguardian.com/world/2017/jan/12/almost-75-of-japans-biggest-coral-reef-has-died-from-bleaching-says-report

The Guardian: “…70% of the Sekisei lagoon in Okinawa had been killed by a
phenomenon known as bleaching…”
“Coral bleaching occurs when unsually warm water causes coral to expel algae,
turning it white.”



Zero Net Energy Building 
(100% self-sustainability, zero CO2 emission) 

http://www.batteryjunction.com/lir2032----.html
http://elenoor.com/product/led-round-panel-light/

Novel Low-Cost High Efficiency 
(1) Solar Cells 

(2) Li-Ion Batteries
(3) LED Lighting

A Clean Sustainable Future



fabrication cost efficiency      lifetime

Hodes, Science 342, 317 (2013)

25.5% (NIST, Korea)

• Efficiency: 25.5%
(state of the art single-junction 
crystalline Si cells: ~26%)

3.8% 
(Miyasaka* et al., JACS 2009) 

• Cost: cheap raw materials 
+ low cost processes.

• Lifetime: a key issue 
under intensive 
investigation. 

Overall cost = / ( × )

Advantages of Perovskite Solar Cells
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Determination of real-space atomic structures of perovskites
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Determination of real-space atomic structures of perovskites
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Point defects

On average the density of
point defects is below 1%
(with respect to the number
of Br surface ions).
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High efficiency stable perovskite solar modules

In collaboration with Dr. Said Kazaoui (AIST, Japan).

Nat. Energy 5, 596 (2020)
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High efficiency stable perovskite solar modules

22.4 cm2 - solar module:
Efficiency = 16.6%

16.6%

11.4%

13.7%



High efficiency stable perovskite solar modules
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Without encapsulation



High efficiency stable perovskite solar modules

Nat. Energy 5, 596 (2020)

Without encapsulation

With encapsulation

Measured T90 Lifetime = 1570 hours
Estimated T80 Lifetime = 2860 hours



Thank you!


