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Statistical regularities in the development of the Lithuanian physics in the second half of the 20th century are considered.
After the extensive growth throughout the post-war period, the slowdown of a logistic character manifested itself in physics as
well as in all the Lithuanian science; it occurred much earlier than the disintegration of the USSR began. After the restoration
of Lithuania’s independence, the physicists due to their closer contacts with the Western science sooner adapted to the essential
transformation of the Lithuanian R&D system. Though the percentage of scientists in physics did not exceed 6-7%, their
contribution according to the number of papers included into ISI database and several other indicators reached 40-50% at the
beginning of the 1990s. However, during the last decade the representatives of some other fields of the Lithuanian science
have been actively integrating into the world science. The distribution of the age of physicists at the moment of conferring a
PhD degree can be described by a lognormal function. The share of women had fluctuated and did not show the tendency to

increase.
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1. Introduction

The post-war period was very fruitful and important
for the Lithuanian physics: its main directions were
formed, the main physical institutions and centres were
founded, physics took a leading position in the Lithua-
nian science. The history of this period is not written
yet. It should relay not only on the investigation of the
archival documents, memories of physicists, but on the
consideration of statistical data as well. Such a scien-
tometric investigation does not substitute the historical
analysis, but can essentially supplement it, reveal some
non-trivial, unexpected regularities.

In the post-war period, the official statistical year-
books have been published in Lithuanian since 1957
[1,2]. They contained some general data on scien-
tific activities. However, the information concerning
particular fields of science was presented only for the
period 1958-1975 (moreover, the information on both
physics and mathematics was put jointly and the same
academic degrees in these fields were conferred at that
time). Later, such data were made secret. There is a
gap in the official statistics of Lithuanian science for the
period of political crisis in the USSR and the restora-
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tion of Lithuania’s independence (1988-1989). Since
1990 the publication of the statistical yearbooks has
been resumed [3], also the special bulletins “Research
Activity” have been published [4]. Unfortunately, the
information concerning the Lithuanian science has be-
come even scarcer than in the Soviet period, some in-
dicators of science have been replaced several times.
As was shown in [5], the data on researchers given
by the official statistics were very inaccurate (many
unoccupied positions were counted, too, the staff of
higher schools was considered as full-time researchers,
etc.; the revised numbers were presented in [6]). Fur-
thermore, only the summed up data on the physical,
technological, and other fields of science were pub-
lished in these statistical yearbooks [3,4]. The most
complete information concerning the Lithuanian physi-
cists was compiled in the “Reference Book of Physi-
cists and Astronomers of Lithuania” [7]; there the short
scientific biographies of 810 scientists (with academic
degrees and/or academic titles) and other 63 distin-
guished physicists were presented. Data on citation of
Lithuanian physicists for the period 1945-1990, col-
lected from the “Science Citation Index”, were given
in [8]. The complete data on the papers, starting from
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Fig. 1. Variation of the number of researchers and PhDs during the
post-war Soviet period. Data from [1] and [2].

1990, have been included into the ISI database and ci-
tation counts are available on the Internet from the “ISI
Web of Science” — the part of the “ISI Web of Knowl-
edge” [9]. Its new part — the “Essential Science Indica-
tors” (ESI) provides the information on the ranking of
the fields of science for a particular country. Some ad-
ditional material on the contribution of the Lithuanian
physicists was given in [10-14]. The general trends of
the development of the Lithuanian R&D system were
investigated in [15, 16].

The aim of this paper is to systematise and analyse
the statistical data concerning the development of the
Lithuanian physics in the second half of the 20th cen-
tury.

2. Results and their discussion

Several years after the Second World War the bud-
get funding for science in Lithuanian SSR was allo-
cated only for the renewal of higher schools and for
solving the applied science problems. A small num-
ber of scientists were engaged in pedagogical activities.
However, from the beginning of the 1950s the funding
for physical, technical, medical, and some ideology-
related social fields of science increased. Their devel-
opment was one of the declared goals of the Soviet au-
thority. The extensive growth of the Lithuanian science
was possible due to its foundation laid during the pe-
riod of the pre-war independence. The existing rela-
tionships with the scientific and educational centres of
Russia and other republics of the USSR also played a
favourable role. The physicists were among the first
who began the scientific investigations after the war.

Since the middle of the 1950s the total number of re-
searchers in Lithuania has increased approximately ac-
cording to a logistic law: at first almost exponentially,
later — rectilinearly (Fig. 1). In the period from 1958
to 1975 (when the data on the particular fields were
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Fig. 2. Variation of the number of researchers in the field of physics
and mathematics during the period when such data were published.
Data from [1] and [2].

published) the number of researchers in physics and
mathematics increased by 8.3 times (Fig. 2; the num-
ber of physicists amounted to about two thirds of the
total), and their share in the R&D system of Lithua-
nia increased from 7% to 12%. In 1956 the first Insti-
tute of Physics and Mathematics (IPM) was organized,
in seven years its staff increased by more than seven
times. In 1967 on the basis of experimental depart-
ments of IPM the Institute of Semiconductor Physics
was organized, and in 1977 the IPM was divided into
the Institute of Physics and Institute of Mathematics
and Cybernetics. At that time mainly on the initiative
of the pioneers of the contemporary physics in Lithua-
nia P. BrazdZitinas and A. Jucys the main directions of
physics in Lithuania were selected and formed.

However, in the middle of the 1970s (about fifteen
years before the disintegration of the USSR) the num-
ber of researchers, candidates of sciences (PhDs), as
well as some other indicators of R&D system showed
a tendency to slow down and approach an asymptotic
limit. It indicated that already then the semiclosed, bu-
reaucratic, strictly controlled Soviet science met with
serious difficulties. Physics was not an exception, but
it had more reserves at its disposal (Fig. 2).

After the restoration of Lithuania’s independence
the scientific potential collapsed: the number of re-
searchers diminished by more than three times in a four
year period (Fig. 3; the corrected statistical data recal-
culated to the full-time equivalent are given). This hap-
pened due to the major social and economical changes,
inflation, reduction of the state financing, the broken
scientific relationships with the former USSR, and still
tenuous links of the most fields of Lithuanian science
with the Western science. Some researchers switched
to other better paid jobs at the commercial and govern-
mental structures. The brain drain of Lithuanian sci-
entists to the West was not significant at first. Pre-
dominantly the technicians and researchers without
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Fig. 3. Variation of the number of researchers and scientists (with
academic degrees or academic titles) after the restoration of Lithua-
nia’s independence. Figure taken from [6].
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Fig. 4. Distribution of publications by Lithuanian scientists that

were cited according to the “Science Citation Index” more than a

hundred times in 1945-1990, among the various fields of science.
Data from [8].

academic degrees changed their field of activity. Espe-
cially the staff of research laboratories at the semisecret
electronic enterprises related to the military—industrial
complex collapsed. On the other hand, the main poten-
tial was retained by the higher schools and the former
institutes of the Lithuanian Academy of Sciences.

Physicists were prepared to these dramatic changes
most of all, because even in the Soviet period they
had rather solid international relations. This is sup-
ported, for example, by the data on the Lithuanian sci-
entists cited during 1945-1990 in the journals of SCI
list for a hundred and more times: the share of physi-
cists amounted to 40% (Fig. 4).

In the transition period the physicists retained and
even consolidated their leading position in the Lithua-
nian science: according to some indicators their contri-
bution amounted to 40-50%. When in 1994 the Inter-
national Science Foundation allotted long-term grants
to the researchers of natural sciences of the former
USSR, the physicists received 52% of those (Fig. 5).
In 1997 the estimation of the activity of the state re-
search institutes and higher schools was carried out and
the corresponding detailed data were published [10].
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Fig. 5. Distribution of the International Science Foundation long-
term research grants allotted in 1994 to support the Lithuanian sci-
entists in transition period. Data from [12].

The papers produced by researchers from the four main
physical institutions (Vilnius University, Institute of
Semiconductor Physics, Institute of Physics, Institute
of Theoretical Physics and Astronomy) in the journals
with an impact index constituted 49% of all such publi-
cations [10]. In 1995 this contribution of all Lithuanian
physicists amounted to 45% as well [15].

After the number of researchers became minimal
in 1994, this indicator stabilized and even slightly in-
creased (Fig. 3). Later it began to diminish again —
due to the insufficient financing of the R&D system as
well as the brain drain of the gifted students and post-
graduate students to the Western countries. The latter
process accelerated when Lithuania joined the Euro-
pean Union (unfortunately, the reliable information on
the external brain-drain is not available).

However, the state funding for scientific institutions
depending on the number of publications in the inter-
national journals and the necessity to receive the EC
grants forced the representatives of other fields of sci-
ence to make considerable efforts to integrate into the
world science system. Thus, since about the middle
of the 1990s the contribution of Lithuanian physicists
to the publication of papers highlighted by the ISI has
tended to diminish (33.7% in 1999, 25.7% in 2001
[15]). Within the period 1995-2004 the physicists still
held the first place in the number of such papers but
yielded to the scientists of some other fields in the cita-
tions per paper (Table 1).

The two academic degrees conferred in the Soviet
period approximately correspond to the two contem-
porary degrees (though some inflation is noticeable).
Thus, the dynamics of conferring the two academic de-
grees may be considered for the whole period. Here-
after we will call these Doctor of Philosophy (PhD)
and Doctor of Sciences (DSc).

Up to 1953 the physicists had been receiving a PhD
degree not every year, in 1953-1966 every year sev-
eral physicists had received this degree, and only since
1967 — fifteen to thirty per year (Fig. 6). Two min-
ima, in 1976 and in 1994, were related with the tem-
porary suspension of conferring the degrees: in 1975
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Table 1. Contribution of various fields of the Lithuanian science to

the international science for the ten year period 1995-2004. The

numbers of papers in the ISI indexed journals and citations of these
papers are taken from [9].

Field of science Papers  Citations  Citations

per paper
Physics 1180 5726 4.85
Chemistry 894 3481 3.89
Engineering 490 1339 2.73
Materials science 471 968 2.06
Clinical medicine 397 3292 8.29
Biology and biochemistry 334 2930 8.77
Mathematics 308 397 1.29
Plant and animal science 231 806 3.49
Space science 131 508 3.88
Molec. biology, genetics 108 1604 14.85
Geosciences 81 361 4.46
Agricultural sciences 81 192 2.37
Microbiology 74 614 8.30
Computer science 73 65 0.89
Social sciences (general) 71 107 1.51
Neuroscience and behaviour 44 487 11.07
Immunology 41 445 10.85
Pharmacology, toxicology 40 186 4.65
Psychiatry, psychology 28 118 4.21
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Fig. 6. Dynamics of conferring the PhD degree in physics. Data
from [7].

the specialized councils (entitled to confer the aca-
demic degrees) underwent the reorganization, and in
the independent Lithuania the new system of confer-
ring was being arranged and implemented during more
than two years (at that time some physicists received
their degrees abroad).

The conferring of a PhD (Fig. 6) and particularly of
a DSc (Fig. 7) degree did not show the tendency to slow
down after the restoration of Lithuania’s independence:
the researchers in a position to earn a degree continued
their activities. The process of conferring the degrees
was stimulated by the lowered requirements, as well
as by the possibility to obtain degrees in all fields of
science in Lithuania. According to [7] throughout the
period from 1945 to 2000 a PhD degree was received

Number of DsSc
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Fig. 7. Dynamics of conferring the DSc degree in physics. Data

from [7].
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Fig. 8. Distribution of the age of physicists at the moment of re-
ceiving a PhD degree. Data from [7].

by 762 physicists and a DSc degree — by 114 (approxi-
mately one DSc to seven PhD).

The distribution of the PhDs by their age at the time
of receiving a degree (Fig. 8) can be approximately
described by a lognormal function: a sudden increase
with a maximum at the age of 29-32 (usually, the su-
pervisor and the postgraduate student himself did their
utmost to obtain the degree in a fixed time) and a slower
decrease of this curve corresponding to those who did
not succeed to present their thesis at the end of post-
graduate studies.

The distribution of the age of physicists at the time
of receiving the second academic degree has a different
character (Fig. 9). In the absence of a supervisor and
a definite term, the time interval spent on the more ad-
vanced work depends on various conditions: the scien-
tific and pedagogical activity of a person, the research
team working together with him, the available exper-
imental facilities or the possibility to use them at the
other scientific centres, etc. Thus, the main maximum
extends between 35 and 56 years. The small second
maximum corresponds probably to the rise of creativ-
ity of some scientists after the age of 50-55 [17].

The number of women who earned their PhD degree
annually was rather small and fluctuating, but, on the
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Fig. 9. Distribution of the age of physicists at the moment of re-
ceiving a DSc degree. Data from [7].
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Fig. 10. Annual share (%) of women physicists conferred a PhD
degree. Data from [7].
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Fig. 11. Distribution of the PhDs according to the graduated higher

schools. VU is Vilnius University, KTU/KPI is Kaunas Univer-

sity of Technology /Kaunas Polytechnical Institute, VPU/VPI is
Vilnius Pedagogical University / Vilnius Pedagogical Institute.

whole, the average value did not show a clear tendency
to increase (Fig. 10). Throughout the considered period
85 women became PhDs (11% of the whole number).
The role of various higher schools of Lithuania in
the training of scientists in the field of physics is il-
lustrated by Figs. 11 and 12. The distinct leader is
Vilnius University: about the three fourths of PhDs
graduated from this university. The smaller contri-
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Fig. 12. Distribution of the DsSc according to the graduated higher
schools. VU is Vilnius University, KPI is Kaunas Polytechnical
Institute, VPI is Vilnius Pedagogical Institute.

bution was given by Kaunas University of Technol-
ogy / Kaunas Polytechnical Institute, and Vilnius Ped-
agogical University / Vilnius Pedagogical Institute. 7%
of PhDs graduated from the higher schools of Russia,
mainly of Moscow and Leningrad.

3. Conclusions

The second half of the 20th century was the most im-
portant period in the history of the Lithuanian physics,
when its extensive growth and subsequently essential
transformation occurred. The number of physicists as
well as the total number of researchers in Lithuania in-
creased approximately according to a logistic law. Af-
ter the extensive growth, the development of R&D sys-
tem began to slow down and the number of researchers
tended to approach an asymptotic limit much earlier
than the disintegration of the USSR began. Through-
out the second half of the 20th century physics was
a leader in the Lithuanian science and had relatively
tight international links. As a result, the physicists were
better prepared for the essential changes following the
restoration of Lithuania’s independence, when the col-
lapse of scientific potential took place.

In the middle of the 1990s some indicators of the
contribution of physicists to the achievements of the
Lithuanian science attained up to 40-50%. By about
1995 the relative number of their papers in the journals
highlighted by the ISI increased, but later it began to
drop due to the intensive integration of the represen-
tatives of other fields of science into the international
system. The conferring of a PhD and especially a DSc
degree in physics did not show the sudden decrease af-
ter the restoration of Lithuania’s independence. The
distribution of the PhDs by their age at the moment of
receiving a degree can be approximately described by
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a lognormal function. On the other hand, the corre-
sponding distribution for the DsSc has a wider, sym-
metric shape. The average percentage of women who
were conferred the PhD degree remained almost on
the same level throughout the whole considered period.
The distinct leader in the training of scientists has been
Vilnius University.
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LIETUVOS FIZIKOS RAIDA XX A. ANTROJE PUSEJE: STATISTINE ANALIZE
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Santrauka

XX a. antroji pusé — svarbiausias Lietuvos fizikos plétojimo
etapas, jos pagrindiniy krypciy formavimo, integravimosi i pasau-
lio moksla laikotarpis. Dar neparaSyta §io laikotarpio istorija turéty
remtis ne tik dokumentais, atsiminimais, bet ir statistiniais duome-
nimis. Siame straipsnyje pateikiami ir analizuojami statistiniai duo-
menys apie Lietuvos fizikos raida XX a. antroje puséje, jos indeélj i
Lietuvos ir pasaulio moksla.

Fizikos augimas Lietuvoje pokario metais prasidéjo anksciau
negu daugelio kity mokslo Saky, ir ji tapo lydere. Mazdaug iki
1975 m. mokslo darbuotojy skaicius augo beveik eksponentiskai,
taCiau véliau — dél TSRS mokslo sistemos uzdarumo ir kity tro-
kumy — kitimas jgijo logistinj pobuidi. Vis délto fizikai sugebéjo
palaikyti neblogus rysius su Vakary Saliy mokslo centrais, tai jga-

lino juos geriau pasinaudoti atsivérusiomis po Lietuvos Nepriklau-
somybeés atklirimo platesnémis tarptautinio bendradarbiavimo gali-
mybémis, su maZesniais nuostoliais pragyventi reformy laikotarpi.
XX a. desimtojo deSimtmecio pradzZioje Lietuvos fiziky indélis i
pasaulio moksla pagal jvairius kiekybinius rodiklius — straipsniy
skaiCiy moksliniuose Zurnaluose su jtakos koeficientu, darby ci-
tuojamuma, gaunamus tarptautinius grantus — sudaré net 40-50%
viso Lietuvos mokslo indélio. Pastaruoju metu gerokai iSaugo che-
miky, matematiky, mediky rodikliai, bet fizikai dar pirmauja pagal
straipsniy, spausdinamy ISI saraso leidiniuose, skaiciy.

Straipsnyje taip pat pateikiami ir aptariami statistiniai duome-
nys apie fiziky disertacijy gynimo dinamika, amZiy disertacijos gy-
nimo metu, ivairiy aukstyjy mokykly indélj rengiant mokslininkus,
motery mokslininkiy procento kitima ir kita.



