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Organic-Inorganic Halide Perovskites
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Optical Properties of CH;NH,Pbl;
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Solution Processing of CH;NH;Pbl; Thin-Films
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(Usually encapsulated to
avoid influence of O, & H,0)

Perovskite Solar Cells
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Motivation: Ultralight Solar Cell Arrays for Space
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Motivation: Ultralight Solar Cell Arrays for Space
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Motivation: Ultralight Solar Cell Arrays for Space
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Perovskite/CIGS based multijunction solar cells:
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Perovskite based Single and Tandem Photovoltaics
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Proton Irradiation
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Proton Irradiation
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In-situ measurements of the degradation of J__,
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In-situ Characterization of PV Performance

; pref
norm. JJ/Jqg

ref
oc

norm. V _/V

norm. FF/FF

1.02 n -
20 MeV . -
el | %M%%WM‘
MeV Z
0.95 | 68 Me :
1.02 R =
3 /!\. “
1,00 } -.=-—-:-<‘.\\-./).—-\;p~g{./
0.98 -
1.02 1
N B !
1.00F w— -.—-.—-.fJ.—J.—E:i&UﬁL
i 1 proton irradiation
0.98 | 1 & light illumination
Bhey — In-elastic scattering
o ' | P .80 Instable isotopes
O0F o=——— Q.-?__i_\-r— :{,}i\f { i | Be’, Na22, Na24, K2,
' K43 Rb100, Rp10L
0.98 " Y N .-' Inlll J123 Tgl23 pp201
10" 10"

® (p/lem?)

16



A < 103 Bq = Characterization @ AM1.5
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After 3 weeks, A < 10 Bq
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Dark J-V characteristics

Increase in rectification ???

0.0

0.5
voltage (V)

- reduced recombination after
irradiation ?

= L

ref N 68

eV

0.0

0.5
voltage (V)

19



Photoluminescence Decay
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Spectral Photoluminescence
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- v T T ] L]
35} 2 =505 nm ,"\

| f=12mJiem® § ‘0.
30F : >

20 MeV .
25 FFWHM = 56 nm_* a s

ref

0 A A M
650 700 750 800
wavelength (nm)

850

— Suggests increased

recombination after irradiation

with 68 MeV

21



Vo decay
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Apparent lifetime due to trapping and detrapping ??

PHYSICAL REVIEW

VOLUME 97, NUMBER 2

JANUARY 15, 1955

Trapping of Minority Carriers in Silicon. I. P-Type Silicon

J. A. HornBECK AND J. R. HAYNES
Bell Telephone Laboralories, Murray Hill, New Jersey

(Received October 11, 1954)
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Trapping & Detrapping ?
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Motivation: Ultralight Solar Cell Arrays for Space
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Motivation: Ultralight Solar Cell Arrays for Space
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Perovskite/CIGS based multijunction solar cells:
* Highly efficient * Lightweight
* Flexible e Stowable
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