
SCIENTIFIC ACHIEVEMENTS 
OF PROFESSOR J A C E K R Y C H L E W S K I 

(1947-2003) 

Jacek R y c h l e w s k i w a s born in 1947 at Poznań, Poland. He rece ived a Master ' s D e g r e e in 

Mathemat ics in 1969 a second M a s t e r ' s Degree, in Chemistry, in 1970, both d e g r e e s f r o m 

the A d a m M i c k i e w i c z Univers i ty in Poznań. In 1970 Dr. R y c h l e w s k i b e c a m e a research 

ass is tant at the Department of Chemis t ry of this Univers i ty . In 1971 he m o v e d to the Univer-

sity of W a r s a w and j o i n e d W ł o d z i m i e r z Kołos g r o u p in the Department of Chemis t ry there. In 

1975 he rece ived the PhD in chemis t ry f o r his dissertation, "Interact ion b e t w e e n the 

Univers i ty in Poznań w h e r e he b e c a m e an associate p r o f e s s o r in 1986, and a ful l p r o f e s s o r of 

theoretical chemistry in 1992. Since 1995, he w a s a l so made a ful l p r o f e s s o r of computat ional 

chemis t ry at the Institute for B ioorganic Chemis t ry of the Polish A c a d e m y of S c i e n c e s in 

Poznań. 

S ince 1974 J a c e k R y c h l e w s k i w o r k e d at var ious f o r e i g n sc ient i f ic institutions inc luding 

the Univers i ty of Florida in Gainesv i l l e (USA), Univers i ty of S h e f f i e l d (United K i n g d o m ) , 

Univers i ty of North Carolina at Chapel Hill (USA), and the Univers i ty of W y o m i n g at 

Laramie ( U S A ) . Profes sor R y c h l e w s k i ' s list o f sc ient i f ic publ icat ions contains o v e r 100 

original p a p e r s devoted to a broad range of p r o b l e m s in theoretical and computat ional chemis-

states of the hydrogen molecu le" . In 1974 he returned to the A. M i c k i e w i c z and 
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try and in molecular phys ics . He m a d e important contributions to such d i v e r s e f i e l d s as: the 

theory of molecular structure, the theoretical s p e c t r o s c o p y of the h y d r o g e n molecule, the 

theory of exci ted states and interactions be tween a molecule and external e lectromagnet ic 

f ie lds , the theory of adiabat ic approximat ion, appl icat ions of expl ic i t ly correlated funct ions in 

chemis t ry and physics , the theory of an atom in a molecule, the theory of molecular e f f e c t s in 

β-decay, the theory of the h y d r o g e n bond, the dimerizat ion of α - h y d r o x y a m i d e groups , 

conformat iona l s tudies of tartaric acid der ivat ives , h igh-per formance comput ing, and the par-

al lel izat ion of computational s tudies on both h o m o g e n e o u s and heterogeneous s y s t e m s . 

His most eminent scient i f ic achievement w a s the high-accuracy quantum mechanical treat-

ment of two-, three-, and four-electron molecular sys tems. By d e v e l o p i n g n e w approx imate 

s c h e m e s at the Born-Oppenheimer, adiabatic, nonadiabatic, and relat ivist ic levels of 

descr ipt ion he achieved accuracy matching the best contemporary exper iments . T h e s e w o r k s 

p r o v i d e d a weal th of theoretical data to inspire further d e v e l o p m e n t s of exper imenta l 

techniques . T o g e t h e r with his co-workers he d e v e l o p e d n e w methods b a s e d on expl ic i t ly 

correlated funct ions : the genera l ized J a m e s - C o o l i d g e and expl ic i t ly correlated Gauss ian 

funct ions. Us ing these methods he obtained the most accurate theoretical results ever found 

in molecular structure theory for such s y s t e m s as H 2 in the ground and exci ted states, HeH + , 

H 3

+ , H 3 , H 2

+ , LiH, and He 2. T h e s e results s e r v e as the re ference data both for theory and 

exper iment . 

A n o t h e r area of R y c h l e w s k i ' s act iv i ty w a s the theory of interaction of molecules with 

external f ie lds . He m a d e an important contribution to this theory by p e r f o r m i n g v e r y accurate 

calculat ions of molecular parameters such as the polar izabi l i ty, the magnet izabi l i ty, the rota-

tional g- factor , as wel l as the nuclear sh ie ld ing for the hydrogen molecule in its ground and 

exci ted states. His most spectacular f i n d i n g w a s the temperature-independent paramagnet i sm 

For his outs tanding contributions R y c h l e w s k i w a s a w a r d e d both the the Scient i f ic A w a r d 

of City of Poznań and the Polish Chemical Society Prize. Recently, he a lso s e r v e d as the 

a d v i s o r y editor of Progress in Theoret ical Chemist ry and Physics publ i shed by the K l u w e r 

A c a d e m i c Publ i shers . He w a s one of the f o u n d e r s and editors of Computat ional Methods in 

Science and T e c h n o l o g y and, as its e x e c u t i v e editor, spent cons iderab le e f f o r t in m a k i n g this 

j o u r n a l a v a l u a b l e one, not only for local scientists, but a lso for the international sc ient i f ic 

community . R y c h l e w s k i w a s a lso act ive at the international level . He w a s a m e m b e r of Man-

cal BH molecu le the a b o v e states are the only wel l-documented molecular states with such 

a property. It w a s then s u g g e s t e d that such paramagnet i sm might be v e r y c o m m o n a m o n g 

the exci ted states of diatomic molecules . T h e s e propert ies, as calculated by R y c h l e w s k i , can 

a lso s e r v e as re ference data. 

Recently, R y c h l e w s k i has been e n g a g e d in the theoretical s tudy of the adiabat ic approxi-

mation. In a ser ies of papers he has s h o w n that the double-minimum potential e n e r g y c u r v e s 

can a p p e a r as an e x c l u s i v e result of adiabat ic e f f e c t s . This w a s found in t w o pairs of s tates of 

of the h y d r o g e n molecule in its B and B' states. B e s i d e s the ground state of a hypotheti-

h y d r o g e n molecu le such as h and g, and 4s and The s a m e e f f e c t has been found v e r y 

recently for the r and states of H 2 . 



a g e m e n t Commit tee of C O S T D9 and D26 Act ions and coordinated the w o r k i n g g r o u p 

C O S T D 9 / 0 0 1 3 devoted to theory of expl ic i t ly correlated w a v e funct ions and their appl icat ions 

to the theoretical chemistry and phys ics . 

P r o f e s s o r R y c h l e w s k i devoted much of his talent and energy to educational and adminis-

trat ive act iv i t ies in science. Since 1992 he w a s e n g a g e d in creat ing tools for computat ional 

chemis t ry and phys ics in s u p e r c o m p u t i n g and n e t w o r k i n g centers in Poland. From 1993 until 

his death last year, he w a s the Chairman of the Council of Users of the Poznań Supercomput-

ing and N e t w o r k i n g Center. He w a s a lso the chairman of the PIONEER pro jec t for d e v e l o p i n g 

the computer sc ience infrastructure for the Polish scient i f ic community . He a l so s e r v e d as 

the a d v i s o r for the scient i f ic and innovat ive pol icy to the Minister of Science, Chairman of 

the State Commit tee for Scient i f ic Research. 

On M a y 27, 2 0 0 3 , a t the age of only f i f t y f i ve , Jacek R y c h l e w s k i passed a w a y s u d d e n l y 

w h i l e w o r k i n g in his scient i f ic laboratory on the book present ing the theory and appl icat ion of 

expl ic i t ly correlated w a v e funct ions - the topic to which he devoted most of his l i fe. 

His death is a great loss for both the Polish and the international sc ient i f ic communi t ie s . 
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