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To whom it may concern:

Re: Review of the Synopsis of the Doctoral Thesis of Denis Sh. SABIROV

It is with pleasure that | write in support of the award of the Doctorate in Physical Chemistry to Mr. Denis
Sabirov, after reading the synopsis of his doctoral thesis entitled ‘A Theoretical Study on Polarizability of
Fullerenes and Their Compounds’ and several of his papers.

In his doctoral research, Denis Sh. Sabirov has carried out theoretical and computational investigations of
one of the most important groups of organic semiconductors, fullerene compounds. His particular focus,
the polarizability of these molecules, is important scientifically and for a number of potential applications.
The joint use of density functional theory methods and additive schemes allowed him to extract
understanding of the “structure — polarisability” and “structure —anisotropy of polarisability” relationships
for fullerenes ions (Chapter 3), fullerene adducts (Chapter 4), fullerene oligomers (Chapter 5), and
endofullerenes (Chapter 6). The polarisahility of the mentioned compounds can deviate from linear law
with either negative or positive deviation. In the case of the fullerene adducts, Sabirov succeeded obtaining
an analytical expression to take account the nonlinear behaviour.

The author demonstrated that polarisability relates to the physicochemical processes and may be invoked
by material scientists for deeper understanding the processes in fullerene-containing systems. The non-
additivity of polarisability provides numerical estimates of the screening effect in endofullerenes whereas
anisotropy of polarisability of fullerene adducts correlates with the power conversion efficiency of organic
solar cells based on them. These features help to provide design rules for the development of improved
electronic devices and will continue be of great interest to the international scientific community studying
the science and application of molecular semiconductors.

The results presented in the Synopsis are, to my knowledge, a novel and sufficient contribution to the
physical chemistry of fullerenes. Based on the results, the author makes his own conception of the
polarizability of fullerene compounds. The results of the doctoral research are presented in the scientific
literature (including Royal Society of Chemistry journals PCCP and RSC Advances) and appropriately cited.

Based on the above, | consider that Denis Sh. Sabirov deserves the doctoral degree of Moscow State
University in the field of physical chemistry.

Yours sincerely,

Jenny Nelson FRS,
Professor of Physics, Imperial College London

Imperial College of Science, Technology and Medicine
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~ [ina npeaocTasneHna no mecty TpebosaHuA:

OT3bIB Ha aBTOpedepaT AOKTOpPCKOM AnccepTauumn dennca Cabupoea

Mocne npouTeHua aBTopedepaTa ero  [OKTOPCKOW — Aucceprauuu  «Teopetnyeckoe
UccnepoBaHue MoMIAPU3YEMOCTU GYNNEpPeHOB U UX NPOU3BOAHBIX» U HECKO/IbKUX €ro pabot A ¢
YAOBONBLCTBUEM NULLY B NOAAEPMKY NPUCYHAEHUA JOKTOPCKOM cTenexn B obnactu bM3nYeCcKo Xumum
r-Hy enucy Cabuposy.

B cBOEM AuccepTauMoHHOM wccneposakuyn, [enuc Cabupos nposesn TeOpeTUYEcKue W
BBINUCAUTENbHBIE WMCCNEAOBAHUA COEAMHeHWit dynnepeHoB — OAHOW W3  BaKHEWWMX rpynn
OpraHWyeckux noaynpoBOAHUKOB. B gokyce ero paboTbi NONAPU3YEMOCTb 3TUX MOJIEKY/ BaXKHA KaK C
Hay4HOM, TaK M, MOTEHLUMANbHO, C MPAKTUYECKOW TOUKW 3peHuA B paAe oTpacnei. CoBmecTHoe
WUCMONb30BaHUE METOA0B TeopuW OYHKLMOHENa NNOTHOCTW WM afAWUTUBHbIX CXeM NO3BOAW/IO aBTOpY
BLIABUTH OTHOLIEHMUA «CTPYKTYpPa—NoNAPHU3YEMOCTbY U «CTPYKTYpa—aHW30TPONMUA NONAPU3YEMOCTU» ANA
dynnepeHoBbIXx MOHOB (rnasa 3), dynnepeHoBbIX aaAyKTOB (rnaBa 4), ¢ynnepeHoOBbIX ONUrOMepoB
(rnasa 5) u 3HpodynnepeHos (rnasa 6). MMonAPM3yemMOCTb  YMOMAHYTHIX COeAUHEHUH umeer
MONOKUTENBHOE MW OTPULATENbHOE OTKIOHEHME OT JIMHEeWHOro 3aKoHa. B ciydae dynnepeHoBbIx
appyxtos, CabupoBy y4anocb MONYYUTb aHA/IMTMYECKOe BbIpaKEeHWe A1A  y4eTa HeNuHeiHoro

M ¥ MOXeT ObiTb npuB/eyeHa maTepuanosepamu ana 6onee rny6okoro nowu
_‘5 8 QynnepeH-copepKalmux cuctemax. HeaaAMTUBHOCTb NONAPU3YEMOCTH AaeT Boamn
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