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SUMMARY: We present a short biography and brief review of contributions of professor Mirjana
Vukiéevié-Karabin to the development of astrophysics education at the University of Belgrade and to
the research in physics of the Earth ionosphere and the Sun. The bibliography of her papers is given as
well. We hope that the review of the two aspects of her work will elucidate her important role in the

development of astrophysics in our country.
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1. INTRODUCTION

This fall, on October 2, professor Mirjana Vuki-
¢evié-Karabin, the first woman professor of astron-
omy at the University of Belgrade, the founder of
the Belgrade school of astrophysics and the pioneer
researcher of the influence of solar activity on the
Earth ionosphere has suddenly passed away. Profes-
sor Mirjana Vukic¢evié-Karabin brought out twenty
eight generations of students, who will remember her
for her devotion to astronomy, determination, sharp
spirit and intellect, and eagerness to help. She was
known to astronomers from all over the former Yu-
goslavia for her perseverance in developing the school
of astrophysics at the Department of Astronomy, Fac-
ulty of Natural Sciences and Mathematics, University
of Belgrade. Her work in solar physics had a signif-
icant influence on the development of this research
area in our country.

© 2020 The Author(s). Published by Astronomical Ob-
servatory of Belgrade and Faculty of Mathematics, University
of Belgrade. This open access article is distributed under CC
BY-NC-ND 4.0 International licence.

Fig. 1: Professor Mirjana Vukié¢evi¢-Karabin.
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2. BIOGRAPHY AND PROFESSORSHIP

Professor Mirjana Vukicevi¢-Karabin was born
on November 25, 1933 in Skopje, where her father
worked as a leading engineer on construction of a hy-
droelectric power station. She grew up in a harmo-
nious family as the only and beloved child of mother
Sonja and father Mihailo. From their love and sup-
port she drew stability and strength for life, and
with her innate optimism she grew up into a cheerful,
pleasant, settled and a resolute person.

Mirjana Vukiéevié-Karabin finished both elemen-
tary and high school in Belgrade as an excellent stu-
dent. In the 1952/1953 school year she enrolled stud-
ies of Physics at the Faculty of Natural Sciences and
Mathematics of the University of Belgrade. As a stu-
dent, in May 1956, she was employed as an associate
at the Mihajlo Pupin Institute in Belgrade, in the
Group for the Tonosphere. Upon graduation in Febru-
ary 1957 (average grade 9,0), she worked in the Mi-
hajlo Pupin Institute first as assistant and then as a
research associate. She received a grant from the In-
dian Government to spend the school year 1962/63 at
the National Physical Laboratory in New Delhi and
to work on her PhD thesis. Under the mentorship
of professor Ashesh Prosad Mitra she investigated
the influence of solar flares on Earth’s ionosphere.
She defended her doctoral dissertation ”Sudden Iono-
spheric Disturbances - SIDs and Methods of Their
Detection and Study” in 1965 at the Department of
Physics at the Faculty of Natural Sciences and Math-
ematics in Belgrade. Her work on the ionospheric ef-
fects following distant nuclear detonations, published
in 1963 in the Journal of Atmospheric and Terres-
trial Physics was quoted in the UNESCO Resolution
banning nuclear probes in the Earth’s atmosphere. It
presents the results of measurements of radio inter-
ference in India caused by a nuclear explosion, which
was carried out in the atmosphere over the island of
New Land (Novaya Zemlya, Soviet Union) at a dis-
tance of 12,000 km.

In January 1966 Mirjana Vukicevi¢-Karabin was
elected a principal research fellow at the Mihajlo
Pupin Institute.

While working at the Mihajlo Pupin Institute, she
probably never thought that her career would take
a completely new path. Namely, in 1966 she was
offered a position of assistant professor of General and
Theoretical Astrophysics at the recently established
study group for astrophysics (1962) at the University
of Belgrade. In 1968 she sailed into university waters
and dedicated her life to development of the studies in
astrophysics, thus creating one of the most esteemed
astrophysics study groups in Europe.

2.1. Beginnings of astrophysics in Serbia

In order to better understand professor Mirjana
Vukicevi¢-Karabin’s role in the mid 1960s let us re-
call briefly the state of astrophysics in Serbia in that
period.

The first astrophysical research in the former Yu-
goslavia was conducted at the Astronomical Obser-
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vatory of Belgrade (AOB)!. The studies of the Sun,
monitoring its activity and studying variable stars
have started in 1950s. Vasilije Oskanjan, who gradu-
ated from the Department of Astronomy at the Fac-
ulty of Natural Sciences and Mathematics in 1949,
started photometric research of variable stars in 1950.
While studying astronomy, Jelisaveta (Jeca) Arseni-

jevié? and Aleksandar (Aks) Kubicela® were em-
ployed at the Observatory as members of the Divi-
sion for Solar Activity with the task to participate
in the programme of observations of the Sun during
the International Geophysical Year, an international
scientific project that lasted from July 1, 1957 to De-
cember 31, 1958. Upon his return from a specializa-
tion in Armenia in 1959, V. Oskanjan initiated re-
search on the polarimetry of the UV Ceti type stars
at the Astronomical Observatory Belgrade. He re-
ceived his PhD degree in the field in 1961. Formally,
the Astrophysical Group was founded in mid-1960 by
Vasilije Oskanjan (Head of the Group), Jelisaveta Ar-
senijevi¢ and Aleksandar Kubic¢ela. However, in 1966
Oskanjan left Serbia. After his departure Jelisaveta
and Aleksandar managed to preserve the existence of
the Astrophysical Group and to continue the research
work in solar physics and physics of variable stars.
In 1972 Istvan Vince was employed at the AOB in
the Astrophysical Group and, since 1980s, the Group
has evolved, so that today 80% of the researchers em-
ployed at the AOB are engaged in astrophysics.

At about the same time, at the University of Bel-
grade there was a student of physics, Ivan Atanasi-
jevi¢ interested in astronomy. After completing his
studies in physics Ivan received his PhD in the field
of radio-astronomy in 1956 and became an assistant
professor at the Department of Physics at the Faculty
of Natural Sciences and Mathematics. He lectured a
course on astrophysics. In 1958/59 he transferred to
the Department of Astronomy and introduced astro-
physics as a separate subject. Jelena Milogradov-
Turin, who was his student and who graduated from
the Department of Physics in 1959, was employed as
a teaching assistant at the Department of Astron-
omy in 1960. The conditions were met and a new
study group Astrophysics was founded at the Depart-
ment of Astronomy in 1962. In 1964 Vasilije Oskan-
jan transferred from the AOB to the Department of
Astronomy at the Belgrade University and became
an assistant professor while Ivan Atanasijevi¢ became
an associate professor. However, at the beginning of
1966, during their professional training abroad, (pro-
fessor Atanasijevi¢ was in the Netherlands and as-

IThe first scientific papers in astrophysics among the Serbs
are published by Djordje Stanojevié¢ (1858-1921) during his
stay at the Meudon Observatory where he was working with
famous French astronomer Jules Janssen. In the period 1885-
1889 he published several papers on solar physics and spec-
troscopy in Communication a I’Academie des Sciences de Paris.

2Jelisaveta Arsenijevié - employed in July 1956, graduated
in April 1958, MSc degree in 1977 (on polarization of cold
supergiant stars)

3 Aleksandar Kubicela - employed in November 1958, grad-
uated in September 1962, PhD in 1973 (on super-granular mo-
tions)
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sistant professor Oskanjan at the Biurakan Observa-
tory in Armenia), both decided not to return to Ser-
bia. Moreover, the teaching assistant J. Milogradov-
Turin got a grant (1966-1969) from the University of
Manchester to work there on her MSc thesis in radio-
astronomy.

Thus, soon after the new study group was estab-
lished, the Department was left without teachers for
the newly introduced astrophysical subjects. More-
over, in 1966 the postgraduate studies in astronomy
and astrophysics began and the first students were
enrolled.

2.2. Professor Mirjana Vukiéevié-Karabin

and Belgrade school of astrophysics

Professor Branislav Sevarli¢, then the head of the
Department of Astronomy, invited Dr. Mirjana Vuki-
¢evié-Karabin, a principal research fellow at the Mi-
hajlo Pupin Institute, who defended her PhD thesis
on the influence of solar flares on the Earth’s iono-
sphere, to come to the Department of Astronomy as
the only teacher of astrophysics. In 1968 she was
elected assistant professor of General and Theoret-
ical Astrophysics, but she taught all astrophysical
subjects in a study group curriculum. Plans and pro-
grams in a written form did not exist, so Mirjana
Vukiéevié-Karabin, who was a physicist by education
and who had never attended such courses, faced a
difficult task and a huge challenge. Not only did she
bravely overcome this challenge but, developing the
Department of Astrophysics, she paved the way for
one of the most influential schools of astrophysics in
Europe.

She set up programs for both undergraduate and
the newly introduced (1966) graduate studies in as-
trophysics. In doing that she had a considerable help
of the greatest names of French astrophysics: aca-
demicians and professors J-C. Pecker and E. Schatz-
man, but also of J. Heyvaerts, P. Mein and P. Léna.
She met professor Jean-Claude Pecker when he vis-
ited the Department of Physics in Belgrade and gave
a lecture. Jean-Claude Pecker was a professor at
the Department of Theoretical Astrophysics at the
College de France. In 1960s there was a rapid de-
velopment of theory and modeling of stellar atmo-
spheres in the world, and key conferences were orga-
nized aimed at better understanding of the spectral
line formation in conditions far from the local ther-
modynamic equilibrium. Professors Shatzman and
Pecker participated actively in this research. More-
over, they laid the foundations of astrophysics teach-
ing in France in the 1960s. So, after the lecture of
professor Pecker in Belgrade Mirjana Vukiéevi¢-Ka-
rabin asked him for advice on preparation of educa-
tional materials for astrophysics students. He invited
her to come to France for a week. There she got
programs for courses of General and Theoretical As-
trophysics taught at the University of Paris and all
the literature needed. Thus, Mirjana Vukiéevi¢-Ka-
rabin had the best scientists she could learn from and
thanks to this the Department of Astronomy had the
same programs for these two important astrophysical
subjects as the most elite universities in Europe.

Mirjana Vukiéevié-Karabin was elected associate
professor in 1977 and full professor in 1983. In sev-

eral terms, she was the head of the Institute of As-
tronomy (the Department of Astronomy changed its
name several times). She organized the Department
of Astrophysics (1971) and was its head until her re-
tirement in 1996.

Professor Mirjana Vukic¢evié¢-Karabin was a men-
tor or committee member for several MSc and PhD
theses. She wrote two university textbooks: ”The-
oretical Astrophysics” (1994) and ”General Astro-
physics” (2004, 2010, with O. Atanackovié¢ as the
coauthor).

In the early 1980s, she institutionalized coop-
eration with professor Pecker, by signing a bilat-
eral agreement on scientific cooperation between Yu-
goslavia and France in the field of astrophysics.

Together with professor Sevarli¢, she organized bi-
lateral scientific cooperation with Hungary (Eo6tvos
Lordnd University - Budapest) and Czechoslovakia
(Ondrejov Observatory). Thus, professor Mirjana
Vukicevié-Karabin was especially meritorious for
raising the scientific and research staff in the new
fields of astrophysics in our country.

With colleagues from Czechoslovakia, with pro-
fessor Petkovi¢ from Zagreb and A. Kubicela (Astro-
nomical Observatory, Belgrade) she participated in
organizing the Hvar Observatory, where students of
astrophysics had a regular practice in observations.

With professor Sevarlié¢, she invested a lot of effort
in various activities related to high school astronomy
education. She constantly pointed out to the edu-
cational authorities in Serbia the necessity of teach-
ing astronomy in high school. She wrote two astron-
omy textbooks for the 4th grade of high school (one

of them with professor Branislav Sevarli¢ and Sofija
Sadzakov). At her initiative, classes in the method-
ology of teaching astronomy for astronomy students
were introduced. She took care of hiring astronomy
graduates and worked on curriculum revisions to en-
able graduate astronomers to get jobs as physics and
math teachers.

The main areas of her research were the iono-
sphere physics and solar physics. In her scientific
work in the field of solar physics, she collaborated
with colleagues from the Astronomical Observatory
in Belgrade, mostly with Dr. Kubicela. Professor
Mirjana Vukicevi¢-Karabin published about 40 sci-
entific papers, some of them in leading international
journals (Sol. Phys., Jour. Atm. and Terr. Phys.),
as well as in monographs and conference proceedings.
She led a scientific project of the Institute of Astron-
omy. She was a member of the International Astro-
nomical Union (IAU) and the Commission for Solar
Activity and Radiation and Structure of the Sun.

Professor Mirjana Vukicevié-Karabin was the
president of the Rector’s Expert Council for Astron-
omy, Astrophysics and Mechanics. She was a member
of editorial boards of journals Publication of the In-
stitute of Astronomy and Bulletin Astronomique de
Belgrade.

She participated in popularization of astronomy
by giving numerous lectures at the Kolarac People’s
University (KPU). At that time there wasn’t so much
information available as today and the students were
eager to hear the most recent news in astronomy by
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attending the lectures of their professors held at the
KPU. The latest discoveries when told by professor
Mirjana Vukiéevié-Karabin completely captured at-
tention of the audience. Each new astrophysical dis-
covery was an eagerly awaited solution to the riddle
posed at the beginning of her lecture, the solution
to an intricate detective task that astronomers were
working on. For her significant contribution, pro-
fessor Mirjana Vukiéevié-Karabin received the KPU
plaque in 1984.

After retirement in 1996 professor Mirjana Vu-
kiéevié-Karabin didn’t continue with research, but
she was working on both editions of the textbook
”General Astrophysics” with Olga Atanackovié¢ who
succeded her courses. The book was published in
2004, and its second edition in 2010. While working
on the textbook professor Mirjana Vuki¢evié¢-Karabin
and her former student Olga became also very good
friends.

Professor Mirjana Vukic¢evi¢-Karabin was always
sincerely interested in scientific and teaching paths
of her younger colleagues. Her dedication to the de-
velopment of the Belgrade school of astrophysics re-
sulted in more than 200 students of astrophysics who,
so far, successfully graduated from the Department of
Astronomy.

3. RESEARCH ACTIVITIES

At the beginning of professor Mirjana Vukiéevic-
Karabin’s working career, research was her main oc-
cupation. However, later she devoted much more
time to teaching. Mirjana Vukiéevi¢-Karabin’s con-
tribution to research in her teaching era also had a
significant managerial character.

Instead of citing some scientometrics quantitative
indicators of Mirjana Vukiéevi¢-Karabin’s research
work, we have decided to briefly present those results
from some selected articles that will show the reader
her research character and spirit, bearing in mind
that these were the modern research topics at the
moment of publication. We hope that these several
examples will clearly testify to the fact that Mirjana
Vuki¢evié-Karabin tried to follow modern research
trends and that she attempted to select from them
those current issues, whose solutions were significant
for the development of the studied field. She gladly
took part in creating appropriate research strategy
for such exploratory activities and happily partici-
pated in their implementation. Those interested in
her scientometrics facts can find them in the Bibliog-
raphy.

Mirjana Vukiéevi¢ Karabin’s research interests
can be divided into two areas: the Earth’s ionospheric
disturbances, and the Sun. The switch from the first
to the second topic was most likely due to her transfer
from the Mihajlo Pupin Institute to the Department
of Astronomy.

3.1. Research in the field of Earth’s

ionosphere

Mirjana Vukic¢evié-Karabin started her research
career at the Institute Mihajlo Pupin in the Group
for the Ionosphere. Her early published papers testify
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that her topic of interest was study of disturbances of
ionospheric layers detected by various methods and
using a number of different instruments. She studied
changes in ionospheric layers induced by solar activ-
ity and by severe and extreme events on Earth.

Along the investigation of the solar activity in-
fluence on the ionosphere, it is interesting to mention
the study of changes of ionospheric parameters during
the solar eclipses. For example, on the occasion of the
total solar eclipse on 15th February 1961, she partic-
ipated in probing the ionosphere above Belgrade (a
partial eclipse could be seen from Belgrade). From
the ionospheric data collected during the annular so-
lar eclipse on 20th May 1966 she determined the flux
of solar X- and UV radiation.

Another area of Mirjana Vukiéevié-Karabin’s re-
search interest is related to the study of influence of
solar flares (eruptions) on the ionosphere using vari-
ous methods that register sudden ionospheric distur-
bances (SIDs). As an example, out of several pa-
pers on the subject, let us focus on an article pub-
lished in JATPh (Mitra et al. 1964). During one year
stay at the National Physical Laboratory (NPhL),
New Delhi, India in 1962/63, Mirjana Vuki¢evié-Ka-
rabin participated in analysis of correlation between
solar optical flares, solar radio-bursts, and occurrence
of various indicators® of sudden ionospheric distur-
bances. It was found that not every optical flare of
class 2 and above would cause an SID. Only those so-
lar flares cause SIDs, which occur in the period when
the average daily value of Sun’s radio flux in the cen-
timeter domain is above a certain threshold. The
threshold value of 220 SFU (SFU = 10722 W/(m?
Hz)) for 3 GHz was determined by analysis of data
collected during the International Geophysical Year.
This result was interesting because an observational
criterion was established when the correlation be-
tween solar flares and SIDs disappears. An impor-
tant conclusion of the article in which the results of
this analysis are published is: ”In patrolling for solar
flares, it is thus advisable to watch periods when the
flux continuously exceeds the threshold value.”

Another interesting research topic from the pe-
riod of her stay at the NPhL refers to disturbances in
Earth’s ionosphere caused by distant nuclear explo-
sions. Preliminary results of these studies were pub-
lished also in the journal JATPh (Saha et al. 1963).
The paper presents the results of observations of dis-
turbances in the ionosphere that followed the Rus-
sian nuclear tests during August and September 1962.
Disturbances were detected in Delhi (India) by vari-
ous measurement techniques. An increase in critical
frequency of the ionospheric F2 layer (foF2) lasting
for several hours following the nuclear detonations
was observed. In some cases, abnormally low val-
ues of foF2 were noted one day after detonation. An
inversion of the enhancement of the magnitude of at-
mospheric noise levels of the measured radio signals
at 27 kHz and 100 kHz was observed after nuclear
detonations in comparison with observed magnitudes
caused by solar flares of medium intensity (class 2).

4Short wave fadeouts (SWFs), enhancement of low fre-
quency atmospherics (SEAs), sudden increases in cosmic noise
absorption (SCNA), magnetic crochets.
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Fig. 2: II workshop ” Astrophysics in Yugoslavia” held in September 1987 on the occasion of centenary of

the Astronomical Observatory of Belgrade.

Enhancement levels due to nuclear detonations were
greater at 100 kHz than at 27 kHz. As authors state
”The magnitude reversal of 27 Kc/s and 100 Kc/s
effects is an important distinguishing feature for a
nuclear detonation effect from a solar flare effect”.
At the time of this research (in the era of inten-
sive nuclear tests), such a possibility of discriminating
atomic explosion effects on the ionosphere from other
ones fell into pioneering methods.

By moving from the Mihajlo Pupin Institute to
the Department of Astronomy, Mirjana Vukicevié-
Karabin slowly abandoned the work in this interest-
ing solar radio-emission and ionospheric research, al-
though there were opportunities to continue working
in the field of radio observation of the Sun at the
Department of Astronomy. Namely, the Department
already had a radio-interferometer laboratory with
two radio-telescope antennas for observing the Sun.
This laboratory is still located at the Astronomical
Observatory of Belgrade and is supplemented with
additional antenna. We assume that Mirjana Vukice-
vié-Karabin’s interest in more contemporary research
areas was the main reason for her sluggish digres-
sive interest in solar radio astronomy and ionosphere.
Namely, Mirjana Vukic¢evié¢-Karabin’s scientific inter-
est was focused on studying large scale (of the order
of solar radius) motions of matter on the Sun.

3.2. Research in the field of solar physics

In 1970’s there were clear hints from researchers
that there should exist non-stationary streams of
small speeds (several tens of m/s) on the Sun, but
of huge sizes - of the order of solar radius. Mirjana
Vukicevié-Karabin and Aleksandar Kubicela aimed
at contributing to this research field with observa-
tional evidence of the existence of assumed streams.
Because of that, the double astrograph of the As-
tronomical Observatory of Belgrade was transformed
into a special solar spectrograph restricted for study-
ing the streams of matter on the Sun by measuring
the line-of-sight (radial) component of their velocity
vector using the Doppler method. For that purpose,
the influence of structures (granulation, oscillations,
supergranulation) of much smaller dimensions, but
much higher speeds (several hundred m/s) than those
intended to be measured had to be removed from
the measured velocity values. For that purpose, an
original method was applied: optical averaging, i.e.
spatial filtering. Spatial filtering of the desired ve-
locity scale was achieved by defocusing the image
of the Sun on the slit of the spectrograph. In this
way, the integration of solar radiation from a square
shaped surface (side length of 0.2 solar disk radius)
was achieved. Thus, the small scale velocities, in fact,
manifested themselves as random noise in these mea-
surements.
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As a part of analysis of observation, it was as-
sumed that the distribution of the average values of
the measured radial velocities completed in a suffi-
ciently long time interval (e.g. several tens of days or
months) with a heliocentric angle contains the mean
limb effect and the mean value of the radial compo-
nent of the velocity vector of some long-term station-
ary motion. It was declared that the averaged ra-
dial velocities of other structures (including the non-
stationary large scale features) within the observed
square are equal to zero.

The first results of the analysis of observations
during the autumn and winter observation seasons in
1974/75 yield the following three interesting conclu-
sions: (Kubicela and Karabin 1977)

(i) Non-monotonic distribution of radial velocity
(RV) in dependence on heliocentric angle (here-
after: the radial velocity curve); an obvious de-
viation from the so-called limb effect curve which
was generally accepted to be parabolic in shape. A
possible explanation may be the presence of a sta-
tionary photospheric meridional motion towards
the interior of the Sun near the equator and to-
wards the equator at some distance from it.
North-south asymmetry of the radial velocity
curve, which suggests the existence of a constant
meridional velocity of the photosphere from the
southern to the northern edge of the solar disk.
However, as the authors of the article pointed out,
this asymmetry is the result of an unreduced sys-
tematic error caused by the apparent annual oscil-
lation of the solar globe. Presumably, it was the
first case that the significance of this systematic
error is pointed out. Until then, this systematic
error had been neglected in reducing the measured
radial velocities on the Sun!

The change in structure of the distribution of devi-
ations of daily measured values of radial velocities
in several successive days along the central merid-
ian of the Sun from their multi-day /monthly mean
values indicates the possibility of existence of non-
stationary large-scale motions. Namely, the regu-
larity of changes in the obtained structure of ra-
dial velocity with heliocentric angle in consecutive
days can be interpreted as a result of the existence
of non-stationary large-scale motions.

Noticing that in the measurements of the radial
velocity of matter on the Sun with accuracy of about
a few m/s, the influence of the annual apparent pre-
cession of the Sun introduces unnegligible system-
atic error (up to £18 m/s), Aleksandar Kubicela and
Mirjana Vukiéevi¢-Karabin developed and published
a simple method to eliminate this systematic error
to an accuracy of +3.5%. Later they improved the
method by applying a more sophisticated approach
to this subject taking into account not only the influ-
ence of Earth’s revolution on measured velocities on
the Sun but also the influence of the difference in ori-
entations of the synodic and sidereal axes of rotation
of the Sun (Kubicela and Karabin 1983).

Observations of radial velocities of large-scale mo-
tions on the Sun were regularly performed until 1987.
The results of processing and analysis of these obser-
vations have been published in various journals and

(iii)
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conference proceedings (see Mirjana Vukiéevié-Kara-
bin’s bibliography).

Unexpected discoveries in the 1980s concerning
the variation of the solar constant and parameters of
some spectral lines of solar flux with solar activity cy-
cle contributed to the abrupt outbreak of large-scale
motions research at the Astronomical Observatory of
Belgrade. Namely, in the first half of 1980s, satellite
observations in the declining phase of solar activity
(1980-1986) definitely showed that the solar constant,
contrary to expectations, decreases with decreasing
solar activity. In addition, the results of long-term
observations initiated earlier (1976) indicated a slow
change in the equivalent width and depth of the pro-
file of some photospheric spectral lines of integral so-
lar radiation. From the observed data collected so
far, it could be inferred that the time scales of these
changes are at least of the order of duration of one
solar activity cycle or may even have a secular char-
acter.

Theoretical considerations based on these obser-
vations have made one guess that the photosphere
as a whole most likely has a slowly changing, so far
unidentified, component of some of its physical pa-
rameters.

Certainly, one of the unanswered questions re-
ferred to the diversity of the observed changes of the
parameters of different spectral lines. Encouraged by
these facts, and with aim to contribute to the expla-
nation of observed results, Mirjana Vukiéevi¢-Kara-
bin, Jelisaveta Arsenijevi¢ and Aleksandar Kubicela,
along with a widespread consultation with other solar
physicists in the world, planned an adequate research
program. In order to realize the observational part of
that program, the solar spectrograph was rearranged
into a scanning spectrometer, which interrupted the
program of long-term observation of radial velocities
on the Sun at the AOB. In 1990s, with the acqui-
sition of a new type of detector (CCD camera), the
solar spectrometer was again converted into a spec-
trograph.

So, in August 1987, at the AOB observations of
about 30 carefully selected spectral lines sensitive to
various photospheric parameters started within the
program entitled ”The Belgrade Program for Moni-
toring of Activity Sensitive Spectral Lines of the Sun
as a Star”. Some of selected lines showed changes,
while others did not exhibit significant variations
with solar activity. The observation program, with
some corrections in the selection of spectral lines,
lasted for about a decade. Mirjana Vukicevi¢-Kara-
bin participated in the analysis of the obtained obser-
vational data until 1993 when she published her last
article in that field with the co-authors. Whereas the
line of Mn I 539 nm, a line with an unusual profile
from the list of the observation program, remained
the subject of our research for about three decades!
The latest research results related to this line were
published in 2016. Theoretical research was also con-
ducted in order to find those variable parameters of
the photosphere that are responsible for the observed
changes of this spectral line.

About twenty of our researchers and students
worked on the research of the Sun as a star. They also
conducted research at a dozen observatories around
the world and attracted other researchers to partici-



PROF. MIRJANA VUKICEVIC-KARABIN (1933-2020)

pate in the study of the Sun as a star.

We hope that the selected research results pre-
sented in this section clearly testify to Mirjana Vuki-
¢evié-Karabin’s wise choice of contemporary research
tasks at a given moment.
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Sevarli¢, B.M.; Vukic¢evi¢-Karabin, M.; Sadzakov,
S.: 1975, Astronomija, textbook for the 4th grade of
the grammar school of natural sciences and math-
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ematics, Zavod za udzbenike i nastavna sredstva,
Beograd

Vukicevié-Karabin, M.: 1988, Astrofizika, text-
book for the 4th grade of vocational education, Nauc-
na knjiga, Beograd

Vukiéevié-Karabin, M.: 1994, Teorijska astrofizi-
ka, university textbook, Nauc¢na knjiga, Beograd

Vukicéevié-Karabin, M.; Atanackovié-Vukmano-
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1st edition, Zavod za udzbenike i nastavna sredstva,
Beograd

Vukiéevié-Karabin, M.; Atanackovié, O.: 2010,
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5. INSTEAD OF CONCLUSION

In this article, we presented the teaching and re-
search work of professor Mirjana Vukic¢evi¢-Karabin.
We highlighted only those results of professor Mir-
jana Vukicevié-Karabin’s work that illustrate well her
approach to teaching and research tasks. Some his-
torical data have also been provided to support the
significance of the topic under discussion.

Being the first woman professor of astronomy at
the University of Belgrade, Mirjana was dedicated to
teaching and successful in science. The best evidence
of her dedication and perseverance in development of
the Belgrade school of astrophysics is a great num-
ber of the students of astrophysics who upon gradu-
ation from the Department of Astronomy continued
their careers in astrophysics in Serbia and all over the
world. She will be dearly missed by all her students,
colleagues and friends.
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Cmpyunu waaHax

Y pany cy mpuxa3aHu KpaTka Ouorpadu-
ja m mpersen monpumuoca npod. Mupjane Byrwm-
hesuh-Kapabun passojy macraBe m3 acTpou-
3MKe Ha 0OeorpajaCKOM YHUBEP3UTETY U UCTPa-
RUBamUMa y ¢usunu 3emibpure jonochepe u CyH-

na. ara je m 6ubnmorpa¢uja meHUX pPaTOBA.
Hanmamo ce ma he oBaj mperisen mBa acmekra mbe-
HOT paja OCBETJUTU 3HAUA]HY YJIOTY KOjy je uMma-
Jla y pa3Bojy acTPO(U3UKe KOJ HAC.
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