Using synchrotron radiation to gain
atomic level insight into materials
for solar cells
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Solar cells and electricity generation
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Solar cells — market today, new technologies
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Light-to-electricity conversion process
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Synchtrotron facilities
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Photoelectron spectroscopy

L3"//6%1(AC
03, .$F11,391 L31O) " (AL
L ——
= =, (SI(AQL

I"#$%"&%'
e GIBENS . T5=J1
*1()'-$)*,-*#' |nten5ity
012345

R RS FIL,3919)$PS(1(*, ) 1$-7*
ED.DISO(I98-880(C*,-)10

I Core levels (element and chemistry specific)
I Valence levels

Clean surface

&7,83" GLO LMAGPS(L" 3+ (5. (+*<$-88(1("*,-)

UPPSALA
UNIVERSITET

®
“'leé - [0%&(,+1)"*%)



Research overview

Time-resolved
photoelectron

A spectroscopy on real
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What are the fundamental
properties of new materials?

What are the properties of
interfaces (e.g. energy alignment)?

What are the mechanisms behind
degradation?

What are the interface properties
under device operation?

How do charges move and how
fast?

How do charges move in a real
device?
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Stability of lead halide
perovskites
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Photoelectron spectroscopy of A
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Perovskite solar cell A
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Dynamics of charges: 4
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Dynamics in PbS quantum dot cs]
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Summa ry Photoelectron spectroscopy to gain atomic level
insight into energy conversion process in solar cells
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I Use insights to develop materials and devices
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