Academicianul Isaac Bersuker

La Chisindu, la invitatia Societatilor chimistilor si fizicienilor din Moldova, in perioada 5-15
septembrie, a sosit acad. [saac Bersuker, autorul fenomenului de tunelare divizatd, care este singura
descoperire din Moldova inregistrata in 1978 in ,Registrul de stat al URSS”.

El va sustine doua prelegeri, va participa la doua seminare in laboratorul de chimie fizica si
cuantica al Institutului de Chimie si isi va expune opinia pe retelele de socializare despre situatia si
perspectivele dezvoltarii stiintei in Moldova.

Academicianul Isaac Bersuker s-a nascut la 12 februarie 1928 la Chisinau intr-o familie de
meseriagi. In anul 1952 a absolvit Facultatea de Fizica si Matematicd a Universitatii de Stat din Chisinau,
jar In 1957, doctorantura la Universitatea de Stat din Leningrad. Tn perioada 1953-1959 a activat la
Institutul de Invatatori din Soroca si la Institutul Pedagogic de Stat ,,Alecu Russo” din Balti.

In anul 1959, la invitatia primului presedinte al Academiei de Stiinte a Moldovei, lachim Grosul, se
transfera la Institutul de Chimie, unde s-a manifestat din plin talentul sau de cercetator si organizator al
investigatiilor stiintifi ce. In perioada 1962-1964 este director adjunct al Institutului de Chimie pentru
probleme de stiintd. Dupa sustinerea in 1964 a tezei de doctor habilitat in stiinte fi zico-matematice,
fondeaza Laboratorul de Chimie Cuantica, pe care il conduce aproape 30 de ani, pand in 1993. Isaac
Bersuker a fondat Scoala stiintifica de Chimie Cuantica in Republica Moldova.

Academicianul Isaac Bersuker este unicul savant din Moldova, investigatiile caruia s-au
soldat cu descoperirea stiintifica, inregistrata in 1978 in ,,Registrul de Stat al URSS” cu titlul
»Fenomenul de scindare-tunel a nivelelor energetice ale sistemelor poliatomice in stare de
degenerare electronica”. A contribuit esential la dezvoltarea teoriei generale a efectului Jahn-Teller,
elaborarea teoriei vibronice a feroelectricitatii, a metodei semiempirice cvasirelativiste de calcul a
sistemelor moleculare si a metodei electrono-conformationale de prognozare a relatiilor ,,structura-
activitate”, precum si cercetarile efectelor vibronice in reactivitatea chimica si in spectroscopie.
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Deosebit de actuale sunt cercetarile sale Tn domeniul chimiei coordinative cu aplicarea principiilor
fundamentale si ale mecanicii cuantice pentru elucidarea problemelor privind reactivitatea chimica,
structura electronicd a moleculelor reactante, a complexului activat si a starii de tranzitie in cataliza,
modelarea sistemelor moleculare care contin metale tranzitionale. Prof. Isaac Bersuker a propus utilizarea
asa-numitei metode electrono-conformationale computationale la identifi carea farmacoforilor si
prognozarea bioactivitatii in farmaceutica.

Tn total, Isaac Bersuker este autor a peste 600 de lucriri stiintifice. Ideile sale sunt continuate de
numerosi discipoli, inclusiv 50 de doctori si 10 doctori habilitati, pe care Isaac Bersuker i-a tutelat si
indrumat cu multd grija si afectiune. Printre acestia sunt doctorii habilitati Boris Tukerblat, Beniamin
Vehter, Victor Polinger, Serghei Borsci, Mihail Kaplan etc. Discipolii sai activeaza in diferite centre
stiintifi ce din Franta, Belgia, Spania, SUA, Israel, Turcia.

Din 1993 lIsaac Bersuker este profesor la Universitatea Texas din Austin (SUA). Rezultatele
cercetarilor sale au fost prezentate la peste 150 de conferinte si simpozioane internationale, el a tinut
prelegeri la circa 40 de universitati din diferite tari ale lumii. Este membru a numeroase societati stiingifi
ce internationale, membru al colegiilor redactionale ale unor prestigioase reviste stiintifi ce in domeniu.
Desi, in ultima perioada, mai multa vreme se afla in SUA, mentine legaturi permanente cu ASM, contribuie
la obtinerea granturilor internationale, participa la proiectele comune, sustine tinerii savanti prin
organizarea stagiilor peste hotare, acordarea consultatiilor, recenzarea lucrarilor.

Pentru meritele sale stiintifice, academicianul Isaac Bersuker a fost distins cu Premiul de Stat,
decorat cu ,,Ordinul de Onoare”, cu medalia ,,David Ben Gurion” (Israel), cu medalia ,,LL.A.
Ciugaev” (A.S. a Rusiei). In 1992, Centrul International Biografic din Cambridge (Marea Britanie)
i-a acordat titlul de ,,Om al Anului”.

Scoala Jahn-Teller din Chisinau

In a doua jumitate a secolulu XX Efectului Jahn-Teller a devenit tematica de baza a studiilor teoretice
efectuate in cadrul Laboratorului de Chimie Teoretica (Cuanticd) al Institutului de Chimie al Academiei
de Stiinte a URSS, Filiala din Moldova (mai tarziu, Academia de Stiinte a Moldovei). Sub conducerea
academicianului Isaak Bersuker (de la fondare in 1964 si pana in 1993) s-a formulat abordarea generala
privind instabilitatea si distorsiunile sistemelor poliatomice, s-a dezvoltat conceptul de interactiune
vibronica, s-au descoperit si continud sa se descopere noi aplicatii ale efectelor EJT, PEJT si RT la o
varietate de probleme in fizica, chimie si biologie. Acestea includ spectroscopia alfa, tranzitiile de faza
structurald, feroelectricitatea, stereochimia si chimia cristalelor, activitatea chimica si reactivitatea,
transferul de electroni in compusii cu valentd mixtd etc. Mai tarziu, conducerea laboratorului si
continuitatea acestor studii au fost preluate de profesorul, doctor habilitat in stiinte fizico-matematice lvan
Ogurtov si de doctorul 1n stiinte chimice Natalia Gorincioi. In cercetarile colaterale, au fost elaborate noi
metode cuanto-chimice combinate de modelare a diverselor procese cu transfer de sarcina, teoria vibronica
a activarii moleculelor mici prin coordinare cu introducerea constantelor vibronice orbitale si s-a propus
utilizarea metodei electron-conformationale computationale pentru identificarea farmacoforului si
predictia bioactivitatii si toxicologiei in proiectarea mai multor medicamente.
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Rezultatele obtinute au o semnificatie ,,globald” in teoria structurii materiei.

* In mai mult de o jumitate de secol de dezvoltare intensiva si extensiva, Efectul Jahn-Teller a avansat de
la o caracteristica specifica a sistemelor poliatomice cu stari electronice degenerate la un instrument
general de rezolvare a problemelor structurale aplicabil oricirui sistem molecular si solid. Impreun, EJT
si PEJT sunt singura sursa de instabilitate si de Spargere Spontana a Simetriei in materie.
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I. B. Bersuker obtained his scientific degrees of “Candidat of Sciences” (~Ph.D.) and
“Doctor of Sciences” (~doctor habilitat) in 1957 and 1964, respectively, from Leningrad
University, Chair of Prof. V. A. Fock, one of the authors of the Hartree—Fock method. From
1964 to 1993, I. B. Bersuker headed the Laboratory of Quantum Chemistry at the Institute
of Chemistry of the Academy of Sciences of the USSR, Moldavian Branch (later, Academy
of Sciences of Moldova), in Kishinev. He is a full Member of this Academy. From 1993, I.
B. Bersuker has been a Senior Research Scientist and Adjunct Professor of the University
of Texas at Austin. In his Ph.D. dissertation, he revealed the influence of core polarization
on optical transitions in atoms (a 1957 paper is still cited in the literature).

His main interests afterward were in the Jahn—Teller (JT), pseudo-JT (PJT), and
Renner—Teller effect theory and a variety of their applications. Among his main
achievements in this field, presented by 370 original publications, including 15 books and
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about 30 major reviews, he predicted tunneling splitting in JT systems, proved that the JT
and PJT effects are the only source of structural symmetry breaking in polyatomic systems,
revealed the hidden JT and PJT effects, created the vibronic theory of ferroelectricity and
structural phase transitions,

introduced orbital vibronic constants, predicted the coexistence of trigonal and tetragonal
JT distortions, revealed the plasticity effect in stereochemistry, worked out a variety of
applications of the JT and PJT effects, including the theory of vibronic activation by
transition metals in coordination compounds, biological systems, and mixedvalence
clusters, and revealed new classes of multiferroics and bistability materials for electronics.
In collateral attempts, he suggested and worked out a method of combined
guantum/classical (QM/MM) modeling for large organometallic and metallobiochemical
systems with charge transfer between the QM and MM fragments, and a more “application
oriented” electron-conformational method of pharmacophore identification and bioactivity
prediction in drug design and toxicology. He has supervised more than 50 Ph.D. candidates,
he serves on many Scientific Councils and Editorial Boards, has received a variety of
awards for scientific merit, including the Medal of Honor and the State Prize Laureat
(Moldova), and he is the author of the USSR registered Scientific Discovery N 202 (1979).

Research and Professional Experience:

In his Ph. D. dissertation |. B. Bersuker revealed the influence of core polarization on
optical transition in atoms (a 1957 paper is still cited in the literature). His main interests
afterward were in the Jahn-Teller (JT), pseudo JT (PJT), and Renner-Teller effect theory,
and a large variety of their applications. Among his main achievements in this field, he
predicted the tunneling splitting in JT systems, proved that the JT and PJT effects are the
only source of structural symmetry breaking in polyatomic systems, identified the hidden
JT and PJT effects, predicted the coexistence of trigonal and tetragonal JT distortions in T-
term JT effect, created the vibronic (PJT) theory of ferroelectricity, discovered the role of
spin in spontaneous polarization of crystals and new classes of multiferroics with magnetic-
ferroelectric crossover, related vibronic energy level degeneracies to multi-conical

intersections and Berry phase, revealed the role of JT and PJT effects in mixed-valence



compounds, worked out methods of evaluation JT effect parameters from ultrasonic
experiments.

For materials with JT and PJT effects, revealed novel specific properties, including
magnetic-dielectric bistability, origin of buckling in 2D systems, giant flexoelectricity,
permittivity, electrostriction, and polar nanoregions in paraelectric phases of ferroelectric
perovskites.

In a more chemical oriented series of publications, he worked out methods of
calculation of PJT induced molecular instabilities, introduced the plasticity effect in
stereochemistry, revealed the origin of puckering in molecular systems, showed that
bending of linear molecules is induced by the PJT effect (not Renner-Teller effect), worked
out a variety of other chemical applications of the JT and PJT effects, including the theory
vibronic activation by transition metals in coordination compounds, biological systems, and
mixed-valence clusters, explored the role of the PJT effect in hemoglobin oxygenation,
revealed the chemical-structural origin of musk fragrance activity, suggested and worked
out a method of combined quantum/classical (QM/MM) modeling for large organometallic
and metallo-biochemical systems with charge transfer between the QM and MM fragments,
and a more “application oriented” Electron-Conformational method of pharmacophore

identification and bioactivity prediction in drug design and toxicology.
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