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History of Radio Astronomy Research
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the Nlcolaus Copernlcus University in Torun

Years 1956 - 2014
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Origins of the University and the Observatory

Mp Wdz & wmdnp Fa0ONRPY2YSNARA FNRY {0GS
of a group of 200 academic, administrative and technical staff.

24Juyl945 ! aY A& SaidlofAaKSR Ay ¢2 NIEZEWSZP
UMK-! YAGSNB & dSh aANCROicdabs CyprhisiNyhiversity=

UMK Astronomical Observatoegtablished1945
with two departments: Astronomy (Mbziewulsk) and Astrophysics (MWanowska

on4th December 1945 first astronon@gture givenby W.lwanowska

June 1947 the Draper astrograph arriveRinnice
the first sky photographs with it are taken on 24 July

1950 first astronomy graduate at UMK
Institute of Astronomyestablishedrom 1952

New Observatonpuildingcommisioned 1954
TSC 60/90 commissioned, 1962
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astronomer

Rectorof StefanBatoryUniversity in Vilnius
19361939

(USB was the secoroldestUniversityin Poland
1578/79

Astronomical Observatory establishad 1753

One of the founders of
the Nicolaus Copernicus Universitytirg NJ
Vice-Rectorfor the Organisation

Head of the UMK Astronomical Observato
19451952

Building UMK on the foundations of USB created an enormous opportt
for the development ofthe city of¢ 2 Nailw¥the whole Pomerania region



Doc. DrW.lwanowskand Prof. DAW.Dziewulskin 1949at the Draperastrograph

and in 1995 Pro¥W.lwanowskaat the 32m radidelescope
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Startedwith lecturesgivenby Prof. W. Iwanowskaer interestin radio astronomy,
seminarssheorganiseda team to build a solar radio telescod®g6):

MScS. GorgolewsKphysicist), from 1957, PhD 1960, habilitation 1965,
MScEng.K. Grzesiakelectronics engineer, physicist)til end of 1958

MScH. Iwaniszewsk{astronomer)until 1962 PhD 1962

t fdzaA GSOKYAOAlIYyasX AyOfdzRAYy3a Y21 A S|

Scientific objective: systematic monitoring of solar radio activity.

LYy @2t gAYy 3 ¢2NHzZ AY OGKS AO0ASYUATFTAO | (
1957 /1958

| 2y YSOUA2Yya GAUK LIKSY 2YSyclspadeyweathdt S 9 |

Start of RTL construction, challenges / difficulties and problems (1€E#59), R11b

Contactswith Warsaw University of Technology and PIT:

t NETD WD DNRaAIl | 2638
Importantconsultationson radio techniques and on the construction athningof antennas
and radioreceivers

1965¢ doctoraldissertation
08 w%weavYdzyid ¢ dzN

The team was joined by: aoruoRes A
%8 7Y dzy (physidgsdio@nt from 1958, MSc 1959, PhD 1965, emplatyRAN

MSc Jan Hanasfrom 1959, PhD 1963, employatiPAN PolishAcademyof Science)

MSc Bernard Krvaidrom 1965.PhD1973.emplovedat UMK
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S.Gofgélewski

Construction of RT tookplace in
Design ana@onstructionwassupervisedy:

MScEng. Kazimierz Grzesialeceivers
MScHenryklwaniszewskiantenna
MScS. Gorgolewskreceivers » —
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Elementsof the constructionwerebuilt at
the Physicepartment theObservatoryworkshops
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Detection of solar radio emission with Rlla, 6 February 1958;
Constructionfailure dueto anight stormon 2/3 March1958,rebuiltto RF1b.

Constructonof REY MH Y LI NYo62tAO0 yiaSyyl s 7
Offeredeasieroperation and greater resistance to tieathercondition

Dailymeasurements of the level of solar radio emission began orZRim 1959.
The antenna was repositioned every hour, giving 7 to 9 solar transits through the
Instrument beam each day. Observations were made at 127 MHz.

Calibrationused the radio sources Cassiopeia A and Cygnus A, whoderikikes
were well known.

The team of scientists working with RZ joined the international research
programme known as the International Geophysical Year 1957/1958.

FurtherRA team members joined only about ten years later
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Concept design and construction supepis!
By Henrykwaniszewski
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A Monitoring solar activity,
195860

OBSERWACJE RADIOWE SLONCA NA CZESTOTLIWOSCI 127 Mc/s
W% ROKU 1959

S. GORGOLEWSKI, J. HANASZ, H. INANISZEWSKI, Z. TURLO

Na Zjeidzie Referatowym PTA w czerweu 1959 roka donoszono, e w Obmserwatorium
Astronomiczaym UMK w Torusiu prowadzi sig obserwacje radiowe Slodca na czgstotli-
wodci 127 Me/s. W roka 1959 urzqdzenie sluigce do radiowych obserwacji Sloaca skladalo

nig z refllektora parabolicznego o arednicy 12 metréw ormz z nieprzelgczanego odbiomika
o liczbie szumowej 11 db z wategy 0,5 Mc/s. Wyniki obserwacji nq publikowane w postaci
tablic . Deenoych Danych® § , ,Zjewisk Niexwykiych™ [1] | stuig ze podetawg
do opraco waa.

Dla badenia zwigqzku migdzy zjawiskami sloneczoymi i geofizycanyml wzigto pod
“'.“;

1) ntatystyke zjawisk siezwyklych radiowych | rozblyskéw chromosferyczaych,

2) zaleinowé promieniowania radiowego od powierzchai plam,

3) koincydencje pomigdzy burzami sloneczoymi w pasmie metrowym a burzami geo-
magn ety czaymi,

1. W ciggu calego roku zanotowano 212 zjawisk siezwyklych réimych typéw na
czgutotliwogci 127 Me/s. Dla tych zjawisk poszukiwano odpowiednik éw na inaych czesto-
tliwosciach o takie wiréd rozblyskéw chromosferycrmych, Wybiersno tylko te zjawiska,
ktére wyprzedzaly zjawiska na czestotliwosci 127 Me/s o 10 min a opéinialy sie najwy-
iej o 3 min. Fakt takiego wyboru zjawisk na innych czestotliwodciach orsz rozblyskéw
chromosferyczaych do statyatyki tlumaczy siq tym, ie zjawiska na czestotliwodkei 127
Mec's wystepujq wysoko w koronie Slodca, natomiast wybrane do statystyki zjawiska na
innych czestotliwogciach oraz rozblyski chromosferyczme wystepujq blizej fowslery.
Czas przelotu czqstek wywolujgcych promieniowanie radiowe na réinych czestotliwos
ciach przez korong sloneczog odpowiada w przyblizeniu wybranemu zapémieniu. W biu-
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A Solar eclipse, 1961

RADIOWE OBSERWACJE ZACMIENIA SLONCA W DNIU 15 LUTEGO 1961 R.
NA FALACH O DLUGOSCI 236 cm 191,7 om

S. GORGOLEWSKI, J. HANASZ, H. IFANISZEWSKI, Z. TURLO

W czasie zaémienia Slosca w daiu 15 lutego 1961 roku dokonano pomiaréw radiowego
promieniowania Slogcs. na falach o dlugosci 236 em i 91,7 cm. Do obserwacji zostala
uiyta 12-metrowa antena paraboliczna Obserwatorium Astronomicznego UMK w Piwni-
cach. W czasie trwanis zaémienia antena byla prowadzona za Slodcen wedlug przygoto-
wanego uprzednio progmmu. Promieniowanie rejestrowano przy pomocy dwéch nieza-
leinych odbiomikéw polgqczonych z dwoma niezaleinymi systemami antenowymi zoaj-
dujgcymi sig w ognisku paraboloidu. Parametry zastosowanych odbiomikéw byly
nastepujqce: f, = 127.15 Me/s, Af, = S0 ke/s, Ty= 800°K, orez f, = 327 Mc/s, Af,»
= 4 Mc/s, Ty, = 3000° K. Metoda odbioru ‘polegala na szybkim przelgczanin wejscia
odbiormika pomigdzy antene a wzorcowe zrodlo szuméw.

Przy analizie uzyskanych wynikéw uwzgledniono efekt wywolany nieliniowo écig
odbiomikéw, przyczynek wywolany promieniowaniem Calaktyki oszacowano na podstawie
obserwacji tla w pobliiu Sloaca, ponadto dla krzywej zaémienia na 327 Mc/s z uwagi oa
stosunkowo wgskg charakterystyke antemy wzigqto pod uwage réwniez bledy wynikajqce
z braku cigglego prowadzenia anteny za ruchem Sloiaca. Na podstawie stalych obserwacji
Slojca na czostotliwogciach 127 Mc/s i 327 Mc/s prowadzonych w Obserwatorium Astro-
oomiczoym UMK przyjqto, ie zmiany strumienia Slonca w czasie zaémienia sq wywolane
jedynie zakrywaniem Slonca przez Ksigiyc.

Zaémienie na czestotliwo éci 327 Mc/s mialo przebieg symetryczaoy wzglgdem maksy-
malnej fazy optycznej. Minimalny zarejestrowany strumies wynosil 43,3% strumienis
catkowitego. Na 127 Mc/s moment meksymalnej fazy nastgpil 4%40°® po maksimum op-
tycznym. Minimaloy strumies wynosil 49,2% strumienia calkowitego. Maksymaloa faza ze-
¢mienis optyczaego wynosila 0.89 (8%00®11° UT.) (rys. 1).

Na podstawie uzyskanych krzywych zaémienia dokonano proby wyznaczenia rozkladu
jasnosci na dysku Slogca. Zostala przyjeta metoda polegajqca na pocrynieniu ogélaych
upraszczajgcych zalozea co do rozkladu jasnoici a nastgpnie sprawdzeniu, czy przyjete
zaloienia zoajdujq potwierdzenis ahaarwacvine

Wzglpdne natgzenie
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Detection of quietSun radio emission, 17 November 1958

GorgolewkjlwaniszewskiHanasz¢ dzN&ata AstronomicaVol. 12, p.75, 1962

https://www.urania.edu.pl/pliki/archiwvum/postepy_astronomii_1962.pdf

Monthly reports from the daily measurements were published from 1962 in tr
QuarterlyBulletinon SolarActivity (QBSA)

Significanimprovementf the dataquality and reliability of
the monitoringprogrammewasmadeby anew solarinterferometer
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Receliver systems for monitoring solar activity

Modernisation of the receiver and interferometer antennas (AJK, 1969)

Later, new receivers: Borkowski, Usowicz, Gorgolewski, 1980; K. Borkowski PhD, 197
e " e

327 MHz



Major advances in the quality of research methods, 1960 01970

British Council fellowship for S. Gorgolewski at MRA®@dnked under supervisiorof
Prof. Martin Rylen colaborationwith Prof. AnthonyHewish

Cambridgebservationsvere usedto prepareand topresentby S.Gorgolewskhe PhDthesis
GhOOdz GFGA2ya 2F GKS NI RA2 &2dz2NOS ¢ dzNHza , !
defendedat UMK in 1960Thiswas thefirst PhDthesisin radioastronomyin Pojgiel

From BritainSgo (1958/1959) sent several crates of equipment
bought from military surplus with his own money
saved from the fellowship stipend.

These included RF amplifiers, converters,

switches, radio valves, etc., also used at MRAO.

The components and the experience gained

brought a fundamental breakthrough

in the quality of the measuring equipment being built.
Higher stability, sensitivity and reliability wexehieved

In 1960 construction began on a large thieseenna:

iInterferometer for the 32 MHz band /
Thisresearchleadto habilitationof Dr S. Gorgolew§k1963
awl RA2 20aSNWVI GAZ2Y A 2;Lu'§
RadioAstronomyDivisionof the Institute of Astrqom e. dbee
Head of theDivisiorn Assoc. Prof. S. Gorgolewski. %

4 2 £ | NJ & dal
2stablishedn 196
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TROJANTENOWY SYSTEM INTERFERENCY JNY
OBSERWATORIUM ASTRONOMICZNEGO UMK NA FALE O DLUGOSCI 9,32 M

S. GORGOLEWSKI J. HANASZ, H. INANISZEWSKI, Z. TURLO

Dla obserwacji radiozréde! na falach rzgdu 9 metréw, zostal zbudowany w Piwnicach
duzy system interferencyjny. System ten sklada sig z 3-ch anten, srodki ktérych stanowig
wierzcholki trojkgta o podstawie 1399,.8m w kierunkv Wschod—~Zachéd i wysokosci 914,6m
w kierunku potudniowym. Anteny te tworzg potréjny interferometr o nastepujgcych bazach:
1) baza E~W 1399,8 m, 2) baza E~S 1183,8 m, 3) baza W—S 1121,0 m (rys. 1). Kaida

o 13998 m 3

O domet

Rys. 1. Plan sytuacyjny tréjantenowego systemu interferencyjnego

z anten potréjonego interferometru skiada si¢ z zespolu 8 dipoli o dlugosgci 0,75 A kazdy,
odleglych od siebie o A. Dipole te umieszczone sq wzdluz linii dwusiecznej kgta reflek-
tora naroinikowego o kgqcie rozwarcia 90° Szour dipoli podwieszony jest na odleglosci
0,35 A od linii przecigcia sig¢ pleszczyzn reflektora (rys. 2). Wymiary reflekwora kaidej

apteny wyposza 80 x 7 x 6 m. P
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Normalised amplitude of interference fringes
(fringe visibility function) for this interferometer, d=10@ p n <
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Fig. 2. The dependence of fringe amplitudes (A) on the scattered radius of Tau A (r).
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History of radio astronomy at UMK 1967 91975

Projects and plans for the 500th anniversary of the birth of
Nicolaus Copernicus (UMK, PAN):

1) 1965 UMK / PAN Radio Astronomy Centre d concept and
construction.
Large interferometer : 5F25 m or 3 F30 m, Bmax ~1500 m.

2) In 1968, a proposal from the USSR Academy of Sciences to PAN
d a space programme.

Assoc. Prof. S. Gorgolewski presents a radio spectrograph project
for 0.6 6 MHz, to be installed on an INTERKOSMOS satellite.

Built by the Institute of Aviation; funded by PAN; coordinated by

Dr J. Hanasz

Launched into orbit on 19 April 1973; operated for 6 months



Interkosmosc Copernicus 500In the late 1960s, astronomers from the USSR proposed
that Polish astronomers build and place in orbit a special satellite dedicated to
the 500th anniversary of the birth of Nicolaus Copernicus.

1 34200 tNPFP {® DNItRIASTtATA 2F t!b I LL
Assoc. Prof. Gorgolewski, with a proposal for collaboration. Assoc. Prof. Gorgolewski pr
'y S ELISNA Y SSbkar RadiofSpe&rBgraghk § 24 a (1 dzReé (G KS a2 f
The proposal was accepted, and the UMK Radio Astronomy Division team led by SGo
and the PAN First Laboratory team led by Dr Jan Hanasz began work on the project toc

The experiment was funded entirely by the Polish Academy of Sciences (PAN).

Dr J. Hanasz was the principal coordinator. Prototype components were made in Piwnic
GFt AIKGE OSNBAZ2Y 6l a odzZAiftd Fd GKS Lyada
PAN and UMK teams.

¢ KS ALISOUNRINI LK gt a f I dz
| 2 LISNY AOdza pnné al GSttAdS

on 19 April 1973.

The instrument operated for several (6+) months, returning unigue results to Earth.

OKSR Ay i(2c 2ND A

<

For many years it remained the first and most significant space project carried out by
Polish astronomers.
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Stored in the Radio Astronomy bundmg in lenlce , mw
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Copernican Anniversary 19ntinued
UMKcPAN Radio Astronomy Centre

1965 The original concept for the Radio Astronomy Division building in Piwnice evolved
by the end of 1965 into the concept ol BMKCPAN Radio Astronomy Centre

with a substantial building complex and modern radio telescopes.

Visits by the Director of the Investment Department of the Ministry of

HigherEducation, and later by PAN President Prof. J. Groszkqwskedfruitful and encouragir
They expressed full support for the idea of the Centre as an important scientific undertakin
within the Copernican anniversary celebrations.

Wdzy S mipctTd® ¢KS 'ayY wSOU2ZNI Ot NPFdP 5N KOOod
a preliminary concept for the UMKPAN Radio Astronomy Centre as a major investment

~ ~ Ve ~ N

O2yYSOUSR 6AGK GKS pnniK FYyABSNERINE 27

¢CKS 0SIFY O2YLINAA&ASR ! 434200 t NPFTdnd{ ® D2 NH?2
MScEng M. Kaczmarek (Director of UMK Administration).
The team was led by SGo; after his departure for the USA,IDdZANSI Br one year.

MdcCy ¢KS O2yOSLIi LINBLI NBR 0¢8
dzl I aT SgA Ol a4 F YSSGAy3a 27F i
and was approved for implementation.

CKS aAyAaliNERQa {OASYUATFTAO [/ 2dzy OAf Aa&aadzsSR
In January 1969 the UMK Senate approved the construction decision and added itaoY Q a
investment programme.

"'KS
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Early 1969: Assoc. Prof. Gorgolewski and D¢ dzNJdSieéd Leiden and Dwingeloo in the Netherlands witl
engineers from BIPROHU3pecialistA Y | Y Sy yl &G NHzO0dzNB&a 6Ay Of dzR
control systemsandreceiver equipment

Meetings and consultations with Prof. J. H. Oort and engingesggninglWWSRT 25 m antennas.

Full cooperation an@dpennesswasexperienced including access taletailed technicaldocumentation
These consultations led tpreparation of updated concept for the¢ 2 NHRAdIDaAstronomy Centre.
Thenewconceptg I & | LILINP OSR o6& UKS aAyAauaNRQa tftlyyAy

In 1970 SGo wamppointed associatgorofessor.

At the end of 1970, unfavourable decisions were taken by PAN, which withdrew its offeffib@icoe
the construction of the Centre.
This made it necessary to amend the earlier government resolutions.
The ambitious planto buildthe UMK ! b / SYGNB ¢l a Ll2ailldgtySR a&dzyi
a limited programme of building works was adopted as the first stage,
to meet the needs of the Radio Astronomy Division.

On 2 July 1971 the government resolution gpeparationsfor the 500th anniversary of the birth of Nicolat
Copernicus was updated, giving the green lightfmstructionof a complete building complex for
the Radio Astronomy Division, witlkompletion scheduledfor 31 August 1973.

1972;73. Design work (PW Urban Planning Studio) and coordination of the investment
by UMK (Investment Department) allowed construction crews to start work on 15 August 1972.

The building work (TPBO) was completed on schedule in the record time of one year.
OEFOuUufte Ay GAYS F2NJ GKS L!! 9EGNIEANHAMdaWNE DSY



History of radio astronomy at UMK, cont. 1967 061975

Recruitment of new Radio Astronomy Division staff ~ d mainly
astronomy graduates:

A. Kus (1967), A. Wolszczan (1969), Leszek Nowakowski (1970), Eng.
Jerzy Usowicz (1972), Kazimierz Borkowski (1972),

A. KOpa, Andrzej Marecki, Marian S
FEugeniusz Pazderski, G yna Gawro

Important studies at leading research centres of radio astronomy
A. Wolszczan leaves for a fellowship at MPIfR, 1972 31974

A. Kus leaves for the British  Council Copernicus 500 fellowship in
Cambridge, 1973/74

Ref.: B. Krygier, 025 Years of Radd/1985 Astr o



UMK / PAN Radio Astronomy Centre, construction of the centre q19//13
Centre concept 04.1969; Council of Ministers resolution 2 Julyd87&F RA 2 ! &G N2y 2

documentation completed in spring 1972; building construction andutt15.08.197231.08.1973

June 1973
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Fundamentals of radio interferometry were studied at Torun
aimed towards the proposeded 5x25m antenne interferometer
the attempt to make an aperure synthesis LF system at 45 MHz .
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Radio survey of the polar region at 43 MHz (1969-1973) AJK

43 MHz
fixed antenna




Radio survey of the polar region
at 43 MHz

aperture super -synthesis

ot 'Repositionable d movable antenna
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Currentdata U\Yplanecoverage
(archival data recovered in 2024 from observations made in 1973, ~40%)
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Data recorded on audi o magnetic t
Tape speed during recording: 1 cm/s
- Voltage -to -frequency converters (analogue => digital)

- Signal integration in one -minute intervals 16 bit values

Read-outon a ZK 140 tape recorder at speed of 19 cm/s

Read by ZAMP-72K unit, containing a set of counters,
and interface to a paper-tape puncher,

All el e ct r equipmend sinalogue and digital , designed and built by A.Kus 1990-1993
the work was supervised by Prof. S.Gorgolewski

Observation data were collected every night from January till June in 1973

a |






