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Bogdan Kilar je torej deloval na strokovnem 
in poljudnoznanstvenem področju. Leta 
1961 je Oddelek za geodezijo na Fakulte-
ti za gradbeništvo in geodezijo kupil mali 
Zeissov planetarij, ki so ga postavili v Pri-
rodoslovni muzej. Kilar je na njem prika-
zoval razne simulacije astronomskih pojavov 
in dogodkov ter veliko predaval. Napisal je 
brošuro o ravnanju s tem planetarijem. Leta 
1969 so planetarij prestavili v osrednjo stav-
bo Univerze v Ljubljani, kjer je z njim začel 
upravljati Tehniški muzej Slovenije. V glav-
nem so ga uporabljali kot učni pripomoček 
pri pouku astronomije srednješolcev.
Skupaj z meteorologom Miranom Borkom 
je v letih 1947–1948 pri opazovanjih Sonca 

pomagal tudi našemu ljubiteljskemu astrofi-
ziku Ivanu Tomcu (1880–1950), in sicer na 
Tomčevi zvezdarni, ki jo je postavil v Lju-
bljani na Pražakovi 3 (danes je tam Pošta). 
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Dejstvo, da se v našem Osončju nahaja na 
tisoče majhnih nebesnih objektov, je pozna-
no vsakomur in odkritja novih asteroidov 
in kometov niso nič kaj presenetljivega. A 
vendar se še zgodi, da astronome kaj prese-
neti, tako kot se je zgodilo lani. Pri obdela-
vi podatkov, ki jih je posnel teleskop Pan-
-STARRS1, ki deluje v okviru projekta NE-
OO (Near Earth Object Observations, Opa-
zovanja zemlji bližnjih nebesnih objektov) in 
išče Zemlji bližnje nebesne objekte, so od-
krili prvi objekt, ki ni nastal v našem Oson-
čju. Objekt 1I/2017 U1 ali 1I/‘Oumuamua, 
katerega odkritje so uradno razglasili 19. 
oktobra leta 2017, je bil že od vsega začet-
ka nekaj posebnega in se je odkritju skoraj 
izmuznil. Ima tako zelo ekscentrično orbito, 
da jo je avtomatski program za obdelavo po-
datkov zavrnil kot nemogočo. Ekscentričnost 
orbite pove, ali je pot objekta okoli Sonca 
elipsa, parabola ali hiperbola. Objekti, ki 
imajo eliptično orbito, so del našega Oson-
čja, objekti s parabolično in hiperbolično or-
bito pa lahko Osončje zapustijo. 

1I/2017  U1 ali 1I/‘Oumuamua ima izje-
mno veliko ekscentričnost orbite, katere vre-
dnost znaša 1,199, to pomeni, da je orbita 
hiperbolična in da objekt ni vezan na naše 
Osončje. Povejmo, da ima večina kometov, 
ki niso periodični, vrednost ekscentričnosti 
orbite blizu 1. Njihove orbite so torej para-
bole. To tudi pomeni, da jih lahko manj-
še motnje izstrelijo iz Osončja, se pravi, da 
jim vrednost ekscentričnosti povečajo nad 
1, ali pa jih popolnoma vežejo na Osončje, 
kar pomeni, da jim vrednost ekscentrično-
sti zmanjšajo pod 1 in njihove orbite posta-
nejo elipse. Večina neperiodičnih kometov 
prihaja iz Oortovega oblaka, ki se razteza 
na razdaljah od 2.000 do 50.000 astronom-

skih enot in je nekakšen skladišče kometov 
našega Osončja. Sedaj se lahko vprašamo, 
kako vemo, da 1I/‘Oumuamua  ni prišel iz 
našega Osončja. Odgovor se skriva v izje-
mno veliki ekscentričnosti. Ta je tako veli-
ka, da je nemogoče, da bi jo lahko objekt 
pridobil znotraj našega Osončja. Poleg tega 
1I/‘Oumuamua leti s hitrostjo, ki ustre-
za hitrosti Sonca v Galaksiji. Poleg tega 
je 1I/‘Oumuamua prišel ravno v nasprotni 
smeri potovanja Sonca v Galaksiji, kar je 
najbolj pričakovano za medzvezdni objekt.
Ime asteroida 1I/‘Oumuamua se je v krat-
kem času po njegovem odkritju večkrat 
spremenilo. Na začetku so mu dali ozna-
ko C/2017 U1, ker so mislili, da je komet. 
Kljub večkratnim poskusom, da bi zazna-
li komo, so morali astronomi priznati, da 
objekt ne kaže površinske aktivnosti, se 
pravi izpustov materiala, kar je značilnost 
kometov. Zato so ga prekvalificirali v aste-
roid in tako je dobil ime A/2017 U1. Ko so 
bolj natančni izračuni njegove orbite poka-
zali, da objekt ni prišel iz našega Osončja, 
se je Mednarodna astronomska zveza (IAU) 
odločila, da bo takim objektom dala poseb-
no oznako. Predlagana je bila morda neko-
liko težko berljiva in nerodna oznaka, a so 
jo kljub vsemu sprejeli in od sedaj naprej 
bodo vsi medzvezdni objekti nosili oznako 
I (Interstellar, medzvezdni). Mednarodna 
astronomska zveza je tudi zelo hitro sprejela 
odločitev o končnem imenu asteroida, ki so 
ga predlagali njegovi odkritelji in se sedaj 
imenuje ‘Oumuamua (apostrof je del imena). 
Ime izvira iz havajščine in ga lahko preve-
demo kot »obiskovalec, ki od zunaj prihaja 
prvi«.  Tako se asteroid sedaj uradno ime-
nuje 1I/‘Oumuamua ali 1I/2017 U1 (‘Ou-
muamua).

1I/‘Oumuamua prvi odkriti medzvezdni 
obiskovalec
Mirko Kokole
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Da 1I/‘Oumuamua ni komet, so astrono-
mi ugotovili zelo zgodaj, saj ni kazal no-
bene značilnosti kometov. Ima tudi druge 
nepričakovane značilnosti. Astronomi so 
pričakovali, da bo njegovo površje podobno 
tistemu, ki ga imajo objekti Kuiperjevega 
pasu, se pravi, da bo rdečkaste barve. Ta je 
značilna za organske spojine, ki so jih dol-
go časa obsevali žarki gama. A so meritve 
pokazale drugače. Njegovo površje je le ra-
hlo bolj rdeče barve od Sonca in še najbolj 
spominja na asteroide iz skupine Trojancev. 
Danes mislimo, da je asteroid - tako kot 
drugi asteroidi - sestavljen večinoma iz ka-
mnine,  bogate z železom, ali pa  da ima 
ledeno sredico, ki jo prekriva vsaj pol metra 
debela anorgansko-organska skorja. 
Kar nekaj zmede je povzročila tudi svetlob-
na krivulja, ki je kazala, da se magnituda 
asteroida periodično spreminja skoraj za dve 
magnitudi. Iz tega so astronomi lahko ob 
nekaj predpostavkah o odbojnosti površja 

zaključili, da mora biti 1I/‘Oumuamua iz-
jemno podolgovate oblike in da je razmerje 
med velikim in manjšim premerom 6 : 1. 
Tako je asteroid še najbolj podoben cigari, 
veliki 230 metrov x 35 metrov x 35 metrov. 
Takšno razmerje radijev v našem Osončju 
ne obstaja, saj so do sedaj našli le objekte z 
razmerjem radijev 2 : 1. Bolj natančne ob-
delave svetlobne krivulje 1I/‘Omuamua so 
pokazale, da se ne vrti le okoli ene od svo-
jih glavnih osi, ampak se kotali. Iz tega so 
astronomi zaključili, da je verjetno nastal ob 
zelo nasilnem dogodku, najbolj verjetno ob 
trčenju dveh večjih objektov.
Še najbolj presenetljivo pa je, da je takih 
objektov, kot je ‘Oumumua, neverjetno ve-
liko. Astronomi so na podlagi statističnega 
računa ugotovili, da jih je v našem Oson-
čju znotraj orbite Neptuna kar deset tisoč, 
v enem kubičnem parsecu (1 parsec je pri-
bližno povprečna razdalja med zvezdami v 
galaksiji) pa jih je kar 1015. Lahko se vpra-

šamo, zakaj jih do sedaj še nismo odkrili, 
če jih je tako veliko. Odgovor se skriva v 
dejstvu, da preprosto nismo imeli dovolj 
močnih teleskopov in da ti objekti v Oson-
čju preživijo le dobrih deset let, kar pomeni, 
da imamo zelo malo časa za njihovo odkri-
tje. Tudi ‘Oumuamua se je skoraj izmuznil 
odkritju in so ga zaznali šele, ko je preletal 
perihelij in je že zapuščal Osončje. 
Za konec povejmo še nekaj bolj eksotičnih 
zanimivosti, ki so se zgodile ob odkritju 
asteroida 1I/‘Oumuamua. Celotna zgodba 
o njegovem odkritju in njegove značilnosti 

skoraj srhljivo spominjajo na zgodbo pisca 
znanstvene fantastike Arturja C. Clarka, 
ki v svojem romanu Srečanje z Ramo iz le-
ta 1973 opisuje odkritje vesoljskega plovila, 
ki je prišlo v naše Osončje iz medzvezdne-
ga prostora. Tudi tam so astronomi najprej 
mislili, da so odkrili komet, po pregledu 
svetlobne krivulje pa so zaključili, da je v 
resnici izjemno podolgovato vesoljsko plovi-
lo. In verjetno je prav ta zgodba mnoge med 
njimi, tudi poklicne astronome, pripeljala do 
pomisleka, da je ‘Oumuamua morda vesolj-
sko plovilo. Da bi bili popolnoma prepriča-

Tako si je umetnik predstavljal, kako bi lahko bil videti asteroid 1I/’Oumuamua, ki je prvi odkriti medzvezdni objekt. 
Je podolgovate oblike z razmerjem premerov okoli 6 : 1. Njegovo površje je rahlo rdečkaste barve in popolnoma brez 
ledu. Foto: European Southern Observatory/M. Kornmesser.

Nebo v februarju.
Datum: 15. 2. 2018. 
Čas: 22.00.
Kraj: Ljubljana.
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ni, so astronomi izvedli zelo natančne meri-
tve radijskih valov, ki prihajajo iz asteroida, 
in bi lahko zaznali oddajnike že z izjemno 
majhno močjo, le 0,08 vata. Na žalost se je 
pokazalo, da 1I/‘Oumuamua ne oddaja prav 
nobenih radijskih valov, se pravi, da je na-
vsezadnje le navaden asteroid. 
Kljub temu, da 1I/‘Oumuamua le ni vesolj-
sko plovilo, je njegovo odkritje pomembno, 
saj smo dobili prvo potrditev, da medzvez-

dni asteroidi obstajajo in da so lahko precej 
drugačni od tega, kar smo pričakovali. Pri 
tem je najbolj vznemirljivo, da lahko že v 
naslednjem letu pričakujemo odkritje nasle-
dnjega takega objekta. Morda bomo lahko v 
prihodnosti katerega tudi obiskali in bomo 
lahko tako prvič iz prve roke raziskali mate-
riale, ki niso nastali v našem Osončju.

Editorial
Tomaž Sajovic

Anniversaries
Upon the 80th Anniversary of Our Honorary Member 
Stane Peterlin
Kazimir Tarman
Stane Peterlin joined the Institute for Monument 
Protection of the People’s Republic of Slovenia as a 
biologist and botanist by occupation. His cooperation 
with botanist Angela Piskernik, head of the Institute, 
marked his professional career of a nature protection-
ist and he still remembers her fondly whenever her 
name comes up. When she retired in 1963 he took 
over the leadership of the Institute’s nature conserva-
tion unit. He was charged with the sensitive task of 
balancing wishes and requirements in nature conserva-
tion against hard opposition. At the very beginning he 
had to invest his efforts in defending the Soča River 
against the construction of the hydroelectric power 
plant Trnovo (1972), which he described in the ar-
ticle entitled Some thoughts on the plan for the storage 
power plant on the Soča (Proteus, 23 (6), 1965). At the 
same time he also published a booklet in a series of 
guidebooks to cultural and natural monuments of Slo-
venia: Triglav National Park, which was also translated 
into English. He was an important contributor to the 
Triglav National Park Act (1981), Natural and Cultural 
Heritage Act (1981) and similar legislative acts. I per-
sonally believe that his organisational and professional 
contribution to the Inventory of the Most Important 
Natural Heritage of Slovenia project (1972) was one of 
the most important and fundamental efforts in Slo-
venian nature conservation. It was the f irst compre-
hensive inventory of habitats and objects deserving 
protection and served as a source of knowledge for 
young nature protectionists, authors of handbooks and 

guidebooks to natural landmarks. The impact of his 
written legacy has not yet been surpassed.
Peterlin also created a fruitful parabiosis between the 
Institute and the Natural History Society of Slovenia. 
He served as editor-in-chief of the highly acclaimed 
Green Book on Threats to the Environment in Slovenia 
(1972) at the time when the general public was gradu-
ally becoming aware of the threats that accompany 
human interventions into the environment and its ex-
ploitation. The book soon became the basis underpin-
ning nature conservation measures. Peterlin also en-
joyed working with the young and promoted engage-
ment of young scientists in the protection of the en-
vironment, whether it was about air, water or soil. He 
systematically presented the nature conservation area 
in a series of articles entitled What Is Nature Conser-
vation (Proteus, 61, 1998/1999), which was to become 
a handbook. At the Curricular and Extracurricular 
Activities Centre he tried to implement the theory of 
nature conservation in practice. Although he came up 
with some good ideas, they were not received well. He 
returned to the Ministry of the Environment and Spa-
tial Planning in 1996, taking the position of adviser to 
the Government until his retirement in 2000.
For seven years, he served as editor-in-chief of Proteus, 
journal of the Natural History Society of Slovenia. 
Peterlin introduced new sections to Slovenia’s oldest 
peer-reviewed popular science journal. With the From 
the Proteus archive section he wanted to show how 
topical the journal was in following the latest devel-
opments in science during the decades since its incep-
tion, how it marked significant events and showcased 
the scientific breadth of its authors. Contributions in 
the section Nature this month: plant and animal of the 
month were to involve readers, especially the young, 
to become more aware of natural phenomena through 
the seasons. The Introducing the natural science mentors 

section was dedicated to presenting the most engaged 
and successful natural science teachers working with 
school children. With this content and by reviving the 
Natural sciences at school and The young naturalist sec-
tions he consolidated the role of Proteus in the learn-
ing process at school. His guidebooks to the natural 
landmarks of Slovenia serve a similar purpose. One of 
the latest uncovers nature in the immediate vicinity of 
his home: the Radensko Polje.

Zoology
Przewalski ’s Horse – the Last Wild Horse of the 
Eurasian Steppe
Martina Burnik Šturm
Przewalski's Horse (Equus ferus przewalskii), or takhi, 
as it is known in Mongolia, is the world’s only re-
maining truly wild horse. Driven to the brink of ex-
tinction in the late 1970s this charismatic horse sur-
vived in captivity in zoos across the world. Several 
factors contributed to its extinction in the wild: ex-
cessive hunting, competition with livestock for limited 
food resources and extreme weather conditions. It was 
thanks to careful breeding of these horses in captivity 
that enabled their reintroduction to their original na-
tive environment 25 years ago. The first Przewalski’s 
horses were released into the wild in Mongolia, fol-
lowed by less successful reintroductions in China and 
Kazakhstan, and more recently, two years ago in Rus-
sia. Today, there are already 700 of these fascinating 
animals living in the wild.

Zoology
New Discovery of Slovenian Researchers: New Meth-
od of Dolphin Identification
Tilen Genov
Researchers at Morigenos, Slovenian Marine Mammal 
Society, found that dolphins could be distinguished 
based on their faces, thus “inventing” a novel method 
of dolphin identif ication. They presented their f ind-
ings in a study published in the internationally ac-
claimed Marine Mammal Science, one of the most 
prominent scientif ic journals for studies of marine 
mammals. Individual identification plays an extremely 
important role in our understanding of biology, ecol-
ogy and behaviour of many animal species, including 
whales and dolphins. Being able to tell individuals 
apart can provide a valuable insight into basic biologi-
cal and scientific questions concerning these animals 
and is also highly relevant to science-based species 
conservation.

Marine ecology
Sardine (Sardina pilchardus) and Anchovy (Engraulis 
encarscolus) Eggs in the Slovenian Sea
Eva Horvat, Polona Pengal, Mihael J. Toman
Would you believe me if I told you that when you 

swim in the sea you are surrounded by a myriad of 
tiny, translucent eggs and juveniles of anchovy and 
other f ish whose parents spawned the night before? 
Our sea is a part of the Bay of Trieste in the north-
ern Adriatic, and here is where the sardine (Sardina 
pilchardus) spawns with low intensity in the winter, 
and anchovy (Engraulis encrasicolus) with high inten-
sity in the summer, this being one of its most impor-
tant spawning areas in the Adriatic. Due to various 
environmental conditions in the Adriatic sardine and 
anchovy eggs differ across areas, as females make sure 
that their offspring survives by producing eggs of dif-
ferent sizes. Recently, their survival has been threat-
ened by increasingly numerous jellyfish and comb jel-
lies that feed on fish eggs and juveniles; another major 
factor is the fact that sardine and anchovy stocks in 
the Adriatic Sea are overfished.

Entomology
Mountain Cicada in the Middle of Winter?
Matija Gogala
The last day of March last spring a friend of mine, 
entomologist and speleologist Slavko Polak, paid me 
a visit to show me one injured and one healthy and 
sound cicada larva. As he was digging around, search-
ing for a different “prey”, he found these two larvae 
under a spruce and thought I might be interested in 
seeing them. Naturally, I was delighted, for they are 
anything but easy to f ind during their long hidden 
life in the soil. Nor is it easy to identify the species a 
larva belongs to, as it cannot be reliably identified by 
visible morphological characters alone, even in adult 
cicadas. I therefore had to make sure it would survive 
and perhaps one day transform into an adult insect. I 
had two hibiscus plants in the room, so I picked the 
one in the larger pot for my plan. Cicadas are known 
to feed on xylem sap and are not picky when it comes 
to food. I also knew that an American expert, Prof. 
Thomas Moore, had been feeding and keeping cica-
das alive the same way, simply by buying a few potted 
indoor shrubs when he needed them. Of course they 
also have to be protected with a suitable net to keep 
them in place. The interesting thing, however, is that 
this particular cicada hatched in the middle of winter. 
According to some scientists (e.g. Kudryash, 1979), 
mountain cicadas take four to f ive years to become 
full grown. We had no idea how long ours had spent 
underground and how long it still needed to transform 
into a winged adult. In nature, it would obviously 
have matured the following spring, but we reduced 
this timeline by half a year, thanks to my warm apart-
ment. This also helps us to understand Kudryash’s in-
formation on four to f ive years that a larva needs to 
mature. It takes four years for it to transform when 
it’s warm and five when it’s cold. Our critter probably 
took four and half, giving me a lovely winter surprise!


