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SUMMARY: Here, we give a short biography and summary of scientific contribu-
tions of Aleksandar Kubicela, a doyen of astronomy in Serbia, and an astrophysical

research pioneer at the Astronomical Observatory of Belgrade.

Additionally, we

evoke some of our memories concerning scientific collaboration with Aleksandar

Kubicela.
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1. SHORT BIOGRAPHY

On January 20, 2017 Dr Aleksandar Kubicela,
a doyen of astronomy in Serbia and one of the
founders of astrophysical investigations at the As-
tronomical Observatory of Belgrade, passed away.

Dr Aleksandar Kubicela (nickname Aks) was
born on March 22, 1930 in Bela Crkva as the second
child of father Djuro and mother Maria. He spent
his childhood and finished his primary education in
Bela Crkva (in 1941). After a break in education due
to World War II, he finished high school (Gimnaz-
ijja in Bela Crkva) on June 21, 1949, as an excellent
student.

He showed a great interest in astronomy and

in the same year (1949), he moved to Belgrade, where
he started to study astronomy (at the Faculty of Sci-
ence of Belgrade University). However, his financial
situation was very bad, and he had sought for a job
(to finance his studies). Naturally, first he tried to
find a job at the Astronomical Observatory of Bel-
grade and asked the authorities of Belgrade Obser-
vatory for such an opportunity.

© 2018 The Author(s).

From documents at the Astronomical Obser-
vatory of Belgrade (Radovanac 2012) one can see
that in the same year (1949) he was accepted upon
his written request, to be employed at the Astronom-
ical Observatory (as a student who is enrolled in the
first year of the study of astronomy)!. He received a
position of “Junior hydro-metheorogical technician”
and started to work at the Observatory as well to
study astronomy at the Faculty of Science of Bel-
grade University.

In 1952, he received a position as “Hydro-
geological technician”. From the archive of the As-
tronomical Observatory, it can be seen that he en-
listed military service from September 1957 until
November 1958, he again started to work at the
Astronomical Observatory from November 15, 1958
as the “Technical staff” of the Observatory (Docu-
ment 919/1 of the Astronomical Observatory issued
on November 15, 1958), but now as a member of the
Division for Solar activity.

From the document (issued in 1960) about
the work validation of the Astronomical Observatory
staff (filled by A. Kubicela), it can be seen that he
was involved in observations of variable stars, Sun
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activity and work in preparation for the solar eclipse
observations (February 15, 1961). He also wrote that
he was out of work around 30 days in order to pre-
pare exams.

One of the central Aleksander Kubicela’s tasks
in 1960s was observing the solar eclipse (in February,
1961). He was very active in planning the observa-
tions, and he proposed a new method for observa-
tions of solar chromosphere during the solar eclipse.
To perform the observations, he asked for a project
(to make a special instrument) and he was invited
to defend the project by giving a presentation to
the Committee for organization of Solar eclipse in
1961. The presentation was successful and he got
the project. He constructed the instrument (shown
in Fig. 1, left in the painting as the larger one) and
successfully observed the chromosphere during the
eclipse (see e.g. Kubicela 1968, 1970). This work,

as well as other activities in observational and in-
strumentation work, led to his promotion to a new
position. In 1962 (Document 246, February 23, 1962)
he was promoted to the position of “Independent ob-
server”.

He finished studies at the Faculty of Science
(major astronomy) on September 20, 1962 and got a
new position as the “Independent observer and the
person for scientific analysis of observed data” in the
group for variable stars. On November 19, 1962, he
was elected in the position of “Junior Research Assis-
tant”. For this position, he was elected by the Sci-
entific committee of the Astronomical Observatory
after a positive report about his scientific activity
written by Dr. Ivan Atanasijevi¢ and Dr. Vasilije
Oskanjan.

After four years, in 1966, he was elected to
the position of “Senior Research Assistant” (the re-
port was written by Pero Djurkovic, Milorad Protié¢
and Dr. Vasilije Oskanjan dated March 10, 1966;
the report was accepted by the Scientific Council of
the Astronomical Observatory in April 1966), and
soon after that (in June 1966) he became the Head
of the Astrophysical Group (which was formed in
1960). From the report for his new position, it is
clear that Aleksandar was involved in observations,
and showed special interest in the solar physics and
instrumentation.

In 1967, there was an opening for scientific
collaboration between Yugoslavia and India, which
gave him an opportunity to obtain specialization in
the solar physics. He got support from Yugoslav
and Indian governments to spend 18 months (1968-
1969) at the Kodaikanal Astrophysical Observatory,
at that time led by the very famous astronomer Dr.
Manali Kallat Vainu Bappu. K. V. Bappu advised
his work at the Observatory, and he specializated in
solar physics (mostly in solar granulations). The re-
sults of this work and additional investigations were
published in his PhD thesis (1973) entitled: “One
spectrographic approach to kinematical picture of
super-granular motion” (Jedan spektrografski prilaz
kinematickoj slici supergranularnog kretanja) super-
vised by Dr. Mirjana Vukiéevié-Karabin (Kubicela
1973). In the preface of the thesis, he wrote that
most of the work presented in the thesis was done at
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Kodaikanal Observatory with great help (and super-
vision) of K. V. Bappu.

After his specialization in India, he came back
to the Belgrade observatory and was nominated as
the head of the Astrophysical Group (again elected
by the Scientific Council of the Astronomical Obser-
vatory, report was written by Prof. Dr. Mirjana Vuki-
¢evié-Karabin, Pero Djurkovi¢ and Milorad Proti¢).

Finishing the PhD thesis, he asked the Scien-
tific Council of the Astronomical Observatory (No
1250, from November 26, 1973) to be elected to a
scientific position. However, due to some adminis-
trative issues and some unusual circumstances (in
the archive, there are a number documents show-
ing that it was a problem with administration, and
some personal relationships), the Committee for the
writing of the report for his scientific position was
formed in January 1976. The committee members

were Prof. Dr. Branislav Sevarli¢, Dr. Mirjana
Vukié¢evié-Karabin and Dr. Ilija Lukacevié. They
wrote a positive report which was accepted by the
Scientific Council of the Astronomical Observatory
in 1979. Finally, in May 1979, he got the Senior Re-
searcher (Vi§i naucni saradnik) position at the As-
tronomical Observatory. He remained in this scien-
tific position until his retirement (in 1990). It is in-
teresting that, even though he had all needed results
qualifying him for the Research Professor position,
he did not apply for it.

On personal request, he resigned from the po-
sition of the head of the Astrophysical Group in 1980,
but he still actively participated in the work of the
group. His interest was in astrophysical research,
first of all solar physics, and also the physics of stars.
He also worked in development of instrumentations
for the telescopes at Astronomical Observatory. He
improved telescope instrumentation at the Observa-
tory, for example he designed the telescope (Small
Refractor) for solar spectroscopy. Additionally, he
paid interest in all fields of astronomy, for example
since 1978, he led project of Astronomical Observa-
tory titled: “Physics of the motion of celestial bodies
and satellites”.

One of the important activities of Aleksandar
Kubicela was popularization of astronomy. He was
a very active member of the amateur Astronomical
Society “Rudjer Boskovi¢”, where he participated in
publishing the popular journal “Vasiona” and wrote
several popular texts for the journal. He also gave
a number of popular lectures in Planetarium of the
Society.

In 1990. he retired and officially finished his
work at the Astronomical Observatory, but he con-
tinued to work in astronomy and actively was in-
volved in the life of the Observatory and in popular-
ization of astronomy. He was a member of the Sci-
entific Council of the Astronomical Observatory, and
continued to work with younger colleagues. It is in-
teresting to note that looking at ADS author query,
one can find 92 references of Aleksandar Kubicela
(which is incomplete, first reference is since 1968),
and out of these 92, 44 references are dated after
1990. This indicates Aleksandar continued to work
actively and that he was very productive after his
retirement.



L. C. POPOVIC and 1. VINCE

Fig. 1.
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Aleksandar Kubicela (right) in the front of the painting “Solar eclipse in 19617 (painted by his

brother, academy-trained painter Petar Kubicela). In the bottom left corner of the painting, he stands by the
telescope he constructed specially for this event (see text). Photo collage by Dr. Viadimir Cadez.

2. MEMORIES OF ISTVAN VINCE

Aleksandar Kubicela, or as we nicknamed him,
Aks, was my supervisor at the beginning of my re-
search career, and later we became close coworkers
on various scientific and research tasks until his re-
tirement. He single-mindedly pursued an ambition
to create the best content, and he inspired me and
those around him to do so as well. Those of us
who were fortunate enough to have worked with him
were, and will always be, encouraged by his intel-
lectual curiosity and wisdom, his generous support,
his ability to find links between theoretical results
and observed data, and his drive to construct new
instruments or modernize old ones for astronomical
observations, which have been able to collect data
that were suitable to check theoretical results, hy-

potheses or answer questions under study. Through
his persistent and tireless approach to resolve dilem-
mas and problems which inevitably emerged in the
analysis of the observational results and passion with
which he approached the construction or reconstruc-
tion of observation equipment, he taught us how to
do the scientific-research in practice.

In the course of our decades-long cooperation
I have had the opportunity to follow and participate
in his research. By reading his scientific papers one
can learn about his research achievements. There-
fore, here I would rather write about my impressions
of his qualities that cannot be discovered by read-
ing his scientific articles, which are deprived of his
working spirit and give only as objective as possible
results. I would like to depict his personality recall-
ing: what I have learned from him, his influence on
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my cogitation, his research abilities, his achievements
in practical work, and all impressions that I kindly
bear in mind.

Aks and I first met in 1971, the year when
I was offered to develop (as the topic of my final
thesis at the Department of Astronomy) a computer
program for reduction and analysis of polarimetric
observation of flare stars observed at Astronomical
Observatory of Belgrade (Vince 1975). While I was
working on that task, essentially the inverse prob-
lem of determining the parameters of stellar light
polarization, Aks introduced me to the secrets of ob-
servation techniques. That was the first time I saw
how the inside of a photometer for observation of
polarization of stars really looks like. Of course, ev-
erything was different from that I imagined, based
on the schemes in the textbooks. Since then, I have
become seriously interested in the astronomical ob-
servational technique.

From him, I learned how all the problems that
occur during the processing of raw observation data
which are weighed by random, systematic and per-
sonal errors. That’s when I first encountered a prob-
lem of influence of observer’s personal impact on the
observed data and on the reduction of recorded sig-
nals of stellar light. Then I realized that this per-
sonal influence can never be completely eliminated.
I've learned that very short observer remarks writ-
ten in the observer’s notebook can be of crucial im-
portance in the reduction, analysis and interpreta-
tion of observed data. I have learned that every ob-
served value carries either directly or indirectly the
observer’s ”imprint” , and the duty of the person who
carries out the reduction of observations to convert
that data into a set of ”soulless” numbers or graphs,
i.e. to demonstrate the obtained results as real as
possible. 1 realized that the proper interpretation
of the reduced data is significantly more difficult for
the researchers who did not directly participate in
the observation or reduction. Also it became clear to
me why the researcher’s practical experiences is very
important for a proper theoretical interpretation of
the observed data, and vice versa, how a properly
interpreted theoretical result can inspire observers
to improve the observation procedure. Slowly but
surely, I began to understand the profound meaning
of the inscription on the facade of the main building
of the Astronomical Observatory ”Omnia in numero
et mensura’, which later became the motto of my
undergraduate lessons in the subjects of reduction
and analysis of astronomical observation.

In 1972, upon the successful completion of
studies, I got a job at the Astronomical Observatory
in the Astrophysics Group. Aks was at that time the
head of the Group. He just finished the renovation
of double-astrograph into a solar spectrograph. He
adapted the guiding telescope of double astrograph
into a Littrow-type spectrograph (Kubicela 1975).
Thus, it became a one of a kind, worldwide unique
equatorial solar spectrograph not described before in
any textbook on practical spectroscopy. So I had the
opportunity to learn in practice how a spectrograph
works, but, what was even more important for me, I
could see every part of it with my own eyes and touch
them with my hands. An incredible experience for a
beginner researcher!
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By adjusting the parameters of the telescope
and the optical grating, Aks, from an old telescope,
constructed a high quality spectrograph for a spe-
cific purpose (Kubicela 1975). This spectrograph
could have been successfully used only for measur-
ing the speed of large scale plasma features in the
solar photosphere by the Doppler method in a rela-
tively narrow spectral region; it was not a universal
spectrograph but dedicated to a very specific pur-
pose. In addition, Aks introduced another interest-
ing observation method. Specifically, by projecting
the solar disc image 30 cm in front of the entrance
slit of the spectrograph, the grating (in fifth spec-
tral order at the wavelength of blaze angel) cut out a
square shaped area from the solar disk image. This
then enabled an original optical averaging of veloc-
ities of small (granular and 5-minute oscillations)
and medium scale (supergranular) features; conse-
quently, the velocities of large scale structures could
be detected. By this method, a space filtering of
the desired scale of velocities was achieved. Through
the implementation of this original idea, the velocity
measurements in several thousand points on the so-
lar disk were avoided. The number of observations
was reduced to only about 40 selected areas on the
solar disk. Spectrograms in the vicinity of the 630.2
nm spectral region were recorded on photographic
film. Moreover, for the purpose of measuring the
Doppler shift of spectral lines, Aks reconstructed an
old long-screw position measuring machine. The po-
sitions of the spectral lines on photographic film were
determined by balancing the fluxes of artificial light
trough two windows positioned at the right and left
wing of the spectral line profile image. By doing this,
being again Aks’s particular solution, the repeata-
bility of the line position measurements was about 6
m/s, quite enough for the detection of the theoret-
ically predicted velocity of photospheric large-scale
plasma motion of about 20 m/s. Systematic errors
of the measured velocity values generated in the ob-
served square area by other large-scale motions like
solar differential rotation, apparent oscillation of so-
lar rotation axis, limb-effect, and daily changes of
wavelengths of telluric calibration lines were deter-
mined and corrected. The work on determining and
removing these systematic errors provided me with
tremendous experience in dealing with this kind of
erTor.

Aks accepted the ideas for observations of
other researchers too, and with great enthusiasm
aided the construction of appropriate observation de-
vices or adaptation of pre-existing instruments for
the purpose of the suggested observation. 1 re-
member the passion with which he worked on con-
verting the solar spectrograph into a solar scanning
monochromator in order to create a new observa-
tion program for monitoring the variation of the ab-
sorbed radiation energy in selected spectral line pro-
files during the solar activity cycles proposed by one
of our co-workers. Aks did not object to his (already
well-established), observation technique in order to
achieve a new, at the time, very actual research goal.
Again, as was his custom, he constructed an original
photo-electric scanner based on a metal wire circular
rheostat and rotating tipping glass cube in front of
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the focal plane of a Littrow lens (Arsenijevié 1988).
By rotating the glass cube the spectrum image was
shifted with respect to the exit slit of monochro-
mator. The solar irradiance (integrated solar light)
was created by using the pinhole camera (camera ob-
scure) method, where the spectrograph entrance slit
was used as the aperture of the pinhole camera. By
projecting the solar image on the optical grating via
the pinhole (without any optics), the integral spec-
trum of the entire solar disk was obtained.

Likewise, when we obtained a CCD cam-
era, without hesitating he turned, again, the solar
monochromator into a spectrograph. Thanks to his
intuition, we solved the problem of minimization of
the optical fringe system appearing on CCD images
caused by interference of quasi monochromatic light
(Kubicela et al. 1994). Simply, by approximately
aligning the incident angle of light falling on the
CCD chip surface, the fringes almost completely dis-
appeared. This method turned out to be much more
efficient in the case of quasi monochromatic images
than the usual method of flat-fielding. Of course,
this method has serious drawbacks: the tilting an-
gle depends on the wavelength and the CCD chip
surface largely was positioned out of camera focus.
Consequently, every time the wavelength range was
changed, it was necessary to adjust the slope of the
CCD chip. Fortunately, in our case the out-of-focus
problem was negligible since the focal ratio of pinhole
lens was about 50. After publishing this method, it
was introduced by several solar observers over the
world.

Aks enthusiastically accepted the proposals of
other researchers for the reconstruction of instru-
ments. He allowed making changes to the instru-
ments which he constructed and selflessly helped in
the realization of those changes and their success-
ful implementation. I remember when I suggested
the construction of an iodine vapor chamber as a
secondary standard for measurement of wavelength
variation of telluric lines in the solar spectrum; he
encouraged me, accomplished the necessary modi-
fication of the spectrograph and helped me during
several years of fulfilling and testing this wavelength
standard.

Aks, besides the construction of the solar spec-
trograph and related measuring instruments, partic-
ipated in the construction of a stellar polarimeter;
equipment for measuring the light polarization of
stars. The first, so called rapid polarimeter was con-
structed for observing the flare stars by using fast
modulating stellar light flux with a rapid rotating
polaroid filter (Oskanjan et al. 1965). Later, Aks
converted this A.C. polarimeter into a D.C. one, with
polaroid filter which was rotated with a frequency of
32 Hz. The modulated light flux was converted into
a photomultiplier electric signal, giving 64 sinusoidal
signals in seconds. Each sinusoid specifies the ampli-
tude and angle of the plane of polarization (param-
eters of polarization). The electrical signal then was
converted into a magnetic signal by a magnetic tape
recorder. The magnetic signal from the magnetic
tape was then converted again into electric signal in
the laboratory, which of course was modulated in
accordance with the frequency of rotation of the po-

laroid filter. This observation method, in principle,
allowed the monitoring of the changes of the polar-
ization parameters with extremely high temporal res-
olution, which was desirable especially during a flare
phases (that usually lasted only a few minutes). The
study of the variation of polarization during the flare
phase was the basic goal of the research. Of course, in
practice this high time-resolution was never achieved
due to the low value of the signal-to-noise ratio. The
increase of the signal-to-noise ratio was accomplished
by overlapping (averaging) a number of sinusoids in
a very unique way. Each sinusoidal signal with an
electronic switch (flip-flop) was subdivided into ten
slices, and with electricity from each slice a capac-
itor was filled. This procedure was repeated with
each successive sinusoid, summing the charge in each
capacitor. After finishing this procedure, by measur-
ing the voltage on these ten capacitors, values corre-
sponding to the same phase of the rotating polaroid
were obtained. These ten measured voltage values
define again a sin function, whose amplitude and
phase determined the parameters of stellar light po-
larization. The number of sinusoids for summing was
chosen by balancing between the required time res-
olution and the required signal-to-noise ratio. Since
the observed signal was recorded on the magnetic
tape the measurements could be repeated as many
times as necessary. All of the components of this
measuring device were placed in a large wooden com-
mode. One of our foreign coworkers, when he saw
this unusual measuring device, suddenly said: “This
is a wooden computer, isn’t it?”. Ever since then
we’ve nicknamed it: wooden computer.

Unfortunately, observation of flare star polar-
ization was terminated after about 10 years, because
of very low scientific productivity; the number of ob-
served flares was only a dozen over 10 years. In-
stead an observation program of the polarization of
Be stars and red super-giants was proposed. Aks
converted the quick A.C. polarimeter into a much
slower D.C. one (0.017 Hz), immediately (Kubicela et
al. 1976). About five years later, this slow polarime-
ter was modernized by recording the observed signal
on magnetic type in digital instead of analog form.
This innovation greatly accelerated the reduction of
polarimetric observations. At the beginning of the
90s of the last century, the polarimeter was once
again modernized by converting the observed am-
plified photomultiplier analog electrical signal into a
digital one by an AD converter, which was then col-
lected directly in a computer’s memory, allowing for
almost on-line determination of the observed param-
eters of stellar polarization (Skuljan et al. 1994). At
the end of the 90s, Aks constructed a new polarime-
ter on the basis of CCD camera as a detector (Vince
et al. 1997).

Inevitably, Aks had role in the construction of
measurement instruments for quantitative determi-
nation of the sky quality for the purpose of the se-
lection of a new astronomical observation site outside
of Belgrade. As a measure of sky quality, the relative
transparency of the atmosphere and the brightness
of the night sky were determined for several potential
observatory sites. For the purpose of measurements,
Aks assembled a portable electro-photometer, which
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was attached to an alt- azimuth mounted Maksutov
telescope. The description of this observing device
and some of the obtained results can be found in
an article by Arsenijevié et al. (1981). Additionally
Aks constructed a specific, two-channel scintillation-
meter for measuring the amplitude of stellar light
scintillation in two frequency ranges. From mea-
sured data, the determination of the distribution of
air turbulence eddy sizes was possible, which was cru-
cial for determination of seeing. Moreover, the mea-
sured scintillation defines the important component
of the random variation of detected stellar signal.
Therefore, it is very important to determinate the
signal-to-noise ratio. He accepted everyone’s ideas
of introducing new methods of measuring the sky
quality and enthusiastically helped constructing ap-
propriate measuring devices. I remember when I pro-
posed a method for measuring atmospheric turbidity
based on polarimetric measurements of scattered so-
lar (or moon) light in the Earth atmosphere (Vince
and Kubicela 1981). He constructed a measurement
instrument maximally adapted for outdoor working
conditions and measurements. He determined where
to place position measuring points in the sky by over-
lapping shadows of the edges of a triangular prism
projected on a flat platform, which was attached to
the collimator tube of polarimeter. Thus, circum-
spect calculations of the coordinates of each mea-
surement point and the Sun in spherical coordinate
system, which could not be performed in the re-
quired short time of the measurement interval with-
out using a computer, were avoided. In addition, the
method of selecting the point of observation in the
sky did not require a complicated re-adjustment of
the instrument before each measurement. We made
two such instruments, which served to measure the
relative turbidity of the atmosphere at potential lo-
cations for establishing an astronomical observation
station. Instruments were constructed in such a way
that non-experts could also perform measurements.
On the basis of this instrument, a project to mea-
sure and monitor global pollution of the atmosphere
above a geographic position, such as a city, an in-
dustrial area, or a tourist resort, was proposed. Al-
though the project was not accepted, near the center
of Belgrade on the roof of the Faculty of Electrical
Engineering building, testing and sporadic measure-
ments of air pollution were conducted in the course
of a few years.

Aks was an outstanding member of the ex-
pedition we organized in the frame of the project
aimed at selecting the location for a new high-
altitude astronomical observatory. With us, he tire-
lessly visited potential mountain sites in the former
Yugoslavia and performed measurements over sev-
eral years in the late 70s to select the best mountain
peak for a high-altitude astronomical observing sta-
tion. He was not only professionally, but also emo-
tionally, very attached to this project. For example,
from the peak of Rgajska Mountain, named “Jovan’s
Head” (Jovanova Glava), one of the selected poten-
tial places for a high-altitude station which he par-
ticularly preferred, he brought a stone weighting sev-
eral kilograms and hung it on the wall of our office
with the inscription “anti-foundation-stone of high-
altitude station”. This stone hung there for years
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as an inspiration to work if someone’s motivation di-
minished.

He has invested a lot of time and effort in this
project, and with great enthusiasm he fought to make
the dreams of Belgrade astronomers come true. He
proposed purchasing and specified the characteristics
of a mobile observatory from the company RAND,
which could be positioned in various potentially good
observing sites for a year or two, performing both as-
tronomical and astroclimate observations. His skill
largely contributed also to selecting a telescope of
appropriate performances for the new observatory
from the French company REOSC. In addition, he
contributed to the determination of telescope pavil-
ion characteristics and helped the engineering com-
pany Kirilo Savié¢ to design the building according
to astronomical microclimate requirements. Unfor-
tunately, because of the economic crisis in the former
Yugoslavia at that time, the purchase of mobile ob-
servatory and the planned delivery of the telescope
by REOSC failed. Still, his enthusiasm did not wave.
He was convinced that one day a modern astronom-
ical observation station will be built out of Belgrade
at a place with reasonable astroclimate conditions.
And, indeed, after almost thirty years, his dream
comes true. At the air distance of only about 3 km
from the “anti-foundation-stone”, at the Jabucevo
Peak of Vidojevica Mountain, a new high-altitude
astronomical station was established with two tele-
scopes. Unfortunately, due to illness he was not able
to visit this station to see the new telescopes, but
happily listened to my “reports” about the phases of
the building of the central house with offices and liv-
ing rooms, construction of the pavilions for the tele-
scopes, and purchasing and mounting new telescopes
and observation equipment. A few months before his
death, I promised that I would show him pictures of
the new observatory and telescopes. Unfortunately,
due to his passing away, this meeting with him didn’t
happen!

I would like to mention Aks’s unavoidable role
in planning research programs and the construction
of observation instruments for total eclipses of the
Sun. As a participant in a large international ex-
pedition that was organized for the observation of
the total solar eclipse on the island of Hvar in the
Adriatic Sea (at that time in the former Yugoslavia)
in 1961, he had prepared an unusual experiment to
track changes the intensity of chromospheric spectral
lines with height in the solar atmosphere (Kubicela
1968). For that purpose he linked a stellar spectro-
graph to one of the cameras of the double-astrograph
(Kubicela 1968). The edge of the lunar disk served
as a scanning screen in front of the chromosphere of
the Sun during the flash-phase of the eclipse. The
position of the Moon’s disk in front of solar disk de-
fined the observed height of the chromospheric layer
in the direction of the telescope’s line of sight. A pho-
tographic plate was used as the detector of the spec-
trum, which moved in the spectrograph’s focal plane,
synchronized with the movement of the lunar disk
in front of the chromospheric layer during the flash
spectrum phase of the eclipse. Through this method,
an interesting three-dimensional observed data set
(intensity, wavelength, chromospheric height) was
recorded on a single (in fact two-dimensional) pho-
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tographic plate (Kubicela 1970).

For the purpose of observing the total solar
eclipse of February 1980, Aks organized an expedi-
tion to the zone of totality in the central India. The
expedition aside from Aks and me counted four more
members. We performed three observational exper-
iments: flash spectra observation in the Mg II spec-
tral lines with a modern (at the time) multichannel
digital device (OMA), photographic observation of
partial phases, and photographic observations of po-
larization of the solar corona during the phase of to-
tality. For me, that expedition was one of the most
useful experiences in practical astronomy.

In the course of preparing an expedition to ob-
serve the total eclipse in July 1991 in Mexico, Aks
was engaged in preparing the observation programs
and in the construction of observational instruments.
In addition to the already established observation in-
struments, he constructed a very unusual one. It was
a light, portable spectrograph for observing the flash
spectra. We called it “squinty-eyed” because the in-
strument’s line-of-sight was realigned by several tens
of degrees away from the Sun. Unfortunately, the
expedition was not carried out because of the threat
of war conflicts in the former Yugoslavia.

Aks helped me in preparing the observation
programs and in conceptual solutions of observation
equipment for the total solar eclipse expeditions that
I organized in August 1999 in Serbia and Roma-
nia. Three expeditions were organized with more
than fifteen observation programs and participation
of about 50 scientists (astronomers, physicists, me-
teorologist and mathematicians), and about 40 am-
ateurs. Aks and I proposed four spectral observa-
tions during the flash phase of the eclipse (Vince
1999a, Vince 1999b): tracking the Balmer jump, the
continuum emission coefficient, electron density and
temperature variation with height in the solar atmo-
sphere with high time resolution (30-50 Hz) could
be determined. For that purpose, a slitless spectro-
graph fast CCD camera was prepared. Simultaneous
observation of the flash spectrum of hydrogen and
helium lines in vicinity of the 389 nm wavelength
region was planned, which could give the relative
abundance of helium in spicules. From these spectra
(using a suitable pair of spectral lines) the height of
the beginning of the FIP (First Ionization Potential)
effect could be determined as well. From the flash
spectrum observation of the Mn I 539.47 nm spec-
tral line by a Czerney-Turner spectrograph or by a
Fabry-Perot interferometer, the emission component
intensity distribution of this line with height could
be determined. With a Fabry-Perot device and with
physicists the observation of the sodium resonance
D-lines was planned. The goal of this observation
was the monitoring of the behavior of the absorp-
tion spectral lines at the second and third contact of
eclipse. In fact, it would be a repetition of Aks’s ex-
periment from 1961, but with a much more modern
equipment. By using this equipment to take solar
spectra consecutively very near and far from lunar
limb during the partial phase of eclipse, the sodium
abundance in the lunar atmosphere could be deter-
mined. Unfortunately, due to the bad meteorological
conditions these experiments were not successful.

After his retirement, Aks helped me in the reg-
ular optical adjustment of the solar spectrograph of
the Astronomical Observatory of Belgrade for many
years. We remained close until his death. With his
passing, I have suffered the loss of a great friend,
mentor, and source of inspiration.

3. MEMORIES OF LUKA C. POPOVIC

Personally, I met Aleksander in March 1992,
when I started working at the Astronomical Obser-
vatory. At that time he was retired, but he actively
worked, primarily in solar physics, and also in the
interpretation of observations of stellar polarization
(monitoring was performed with the Big Refractor
- the)z 65cm refractor of the Astronomical Observa-
tory).

It was interesting to discuss with him differ-
ent problems in astrophysics. He possed an immense
knowledge of astrophysics and much experience in
observation; he always paid interest to all fields of
astronomy. I remember the impact of the comet
Shumaker-Levy with Jupiter (see Popovié¢, Kubicela,
Arsenijevi¢ et al. 1995). Specially for this event, he
made an adapter for the Big Refractor to attach the
CCD camera (which was the first time it was used
at the Astronomical Observatory). I remember how
he and all of the observers were happy to get the
first CCD images of Jupiter with spots, caused by
the impact with fragments of the comet.

He was always ready to move to another field,
but solar physics was his preference in astronomy. I
also remember when we started to investigate active
galactic nuclei (in the middle of the 90s), he was more
than excited to learn about them but also tried to
combine his knowledge from solar physics, since the
background physics should be similar. He made an
original illustration of the AGN structure, and com-
pared the AGN and solar corona (“Co-Existence of
Two Plasma Phases in Solar and AGN Coronas”,
Kubicela et al. 1998). He was very helpful in under-
standing the AGN physics, and in the organization
of the scientific work in this field (the first papers
published from AGN group of Astronomical Obser-
vatory were co-authored with Aks, see Popovi¢ et al.
1995, 2001, and a number of papers after that). We
were the co-authors of 27 papers during our very in-
tense collaboration in the period 1993-2003, and for
me, it was a very great pleasure to work with Aks,
and learn from him. Our last project was to inves-
tigate the broad spectral lines of III Zw 2 in order
to provide some conclusions about kinematics of the
broad line region in this galaxy (see Popovié et al.
2003). We finished this project, and it was one of the
(if not the) last scientific papers he published, before
he really retired.

4. IN CONCLUSION

From 1949 to 2010 Aleksandar Kubicela was
very active in astronomy and set the foundations for
astrophysical research in Serbia. He had very signif-
icant scientific results, but he also was involved in
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popularization of astronomy and in instrumentation.
He gave a very important contribution to Serbian as-
tronomy, particularly as one of Serbian pioneers in
astrophysics in 1960s, when the scientific work in this
field started in Former Yugoslavia. We (who were
working and collaborating with him) will always re-
member Aleksandar as a very kind person, ready to
help younger colleagues and give some new ideas.
For the authors of this text, it was a great pleasure
to collaborate with Aleksandar-Aks, he was a very
good teacher and colleague, and also a friend. At
the end let us say that his passing is a great loss for
the entire astronomical community and especially for
astronomers from Serbia.
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Y pany ce pnpaje kparka Owmorpaduja u
OCBPT Ha Hayunu pan Asnekcanapa KyOuuese,
jemHOr On MMOHWPA ¥ aCTPOGUUKAM KUCTPAKUBA-
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wuMa Ha AcTpoHOMCKO] omcepBaropuju. Jlomar-
HO ayTopu m3HOCe cBoja cehama Besana 3a Hayd-
Hu pan ca Anercangpom KyGuuesnowm.



