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Science (IISc), Bangalore. He worked in
Y -Ker_fﬂforsehu'ngsanlage, Jilich, Germany, as a
| Visiting Scientist during 1984-1986. Since
| 1986, he has been a faculty member at Solid
| State and Structural Chemistry Unit of [ISc and
eurrenﬂy holds the .I NI Tata Chalr of IIS¢. His research interest spans the
science of strongly correlated eleetron gystems, primarily based on
__transmon metal compounds and semleonduetor nanocrystals using a
" de_ range of experlmental as Well as theoretical tools. He has published
more than 450 scientific papers and holds several patents. Heis an elected
Fellow of a]l three Smence Academies and the Engineering Academy in
f:lndla and The World Academy of Sciences (TWAS) and American
| Physrcal Socnety He has reeelvpd many national and international
awards and reeogmtlons 1nelud1ng multiple Honorig Causa Doctorate
| degrees. He has held anumber of aeademlc positions outside ofhis parent
organisation (IIS e) 1nelud1ng many Honorary/Guest/Visiting
. Professorships, suoh as Umvers1ty Professor of “Computational Material
| | :;Phy_: 87, Uruversrty of Vienna (May 2017), Guest Professor of Physics,
Uppsala Umversﬁy (2011 2016),Visiting Professor at Department of
 Complexity Science and Engineering, University of Tokyo (2001-2002),
Drstlngmshed Scientist of CSIR (2011-2016), MLS Chair Professor at
| IACS (2006-2009), Adjunct Professor at TIFR (2003-2009 and 2011-
| 2014), Honorary Professor at INCASR (2003-to date) and SNBNCBS
. (2014-2020), and Distinguished Visiting Professor (2009-2014) and
Eminent Visiting Fellow (2018-2023) at IACS Further details can be
found on his group webpage (http: /sscu.iisc.ac.in/people/DDSarma/).
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A new generation of photovoltaic materials: cams Fon

Organic-inorganic hybrid perovskites ; @ i
D.D.Sarma § I g
Lt =
i L ABSTRAGCT S. N. BOSE NATIONAL CENTRE FOR BASIC SCIENCES |
| il KOLKATA
t has been recently discovered that a class of materials based on organic-
I inorganic¢ hybrid methyl ammonium (MA) lead halides (M APDX,, with X =
1, Br, and C1) compounds can have extraordinary photovoltaic properties, Director |
: w1th efficiencies reaching beyond 22%6. In addition, these materials also have and i
many qther attractive features, such!as solution process ability. While a large Staff and students of S. N. Bose National Centre for Basw Sclences
_ part of the international effort is aimed at further improving the efficiency or to request the pleasure of you:l‘ company at the | |
unprove .other tec}mologmal aspects, such as the stability or to replace toxic Pb, | il
' ':there is also an intense effort in understanding the intrinsic properties of these BOSE-125 Dlstlngulshed L_ect_ure fi |
. compounds. Curiously enough, there does not appear to be any universally . _ il St i il
-accepted understanding of even the most basic properties of these materials. For by : fli _ S R e
. example, an intensely debated issue concerns the ability of permanent dipoles -' il R A ‘
| on organic moieties to give rise to polar fields, either in the normal state (as in Prof. D.D.Sarma

Solid State & Structural Chemistry |, |

. any femro electric material) or in the photo-excited state, contributing to its Tt b R L L

_Spectacular_photqvoltalc_pr_opertles. Even estimates of the excitoric binding

fi 'énergyfin these materials have proven to be controversial with various estimates | oﬁ _
differing by more than an order of magnitude. I shall discuss our own efforts Tiredelast 7% S i tattmbi e i k|
‘with MAPbX, and related compounds to understand physical properties of | | |
several of these hybrid materials. We use various techniques that are differently to celebrate _ i
sensitive to the polar nature of any given material, probing time-scales from the 125" Birth Anniversary of Professor Satyb_n_dra Nath Bdse 5

stal:lc down to a few hundred femto-seconds, both without and in presence of
photo-excitationto address several outstanding issues.
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