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HOW COOPERATION ACHIEVED THE SHARPEST VIEW OF THE UNIVERSE

1 WA DONG [T/
40U ALMOST
DELETED EVERY-
THING! KEEP

778\ OUT OF M{ WY

WHY QIONT
YOU KEEP YOUR
HANDS OFF7

DO fOU THNK FIGHTING SEE, WORKING TOGETHER "THINK ABOUT
WLL SONVE THNGS? 15 ALNAYS THE BEST WAY OF RARIO ASTRONOMY,

CAN'T YOU TWO WORK DONG THINGS, AND SOME- RADIO WAVES ARE S0 LONG
TOGETHER? THAT...

TIMES THE ONLY WAL

THE ONIY WAY OF O2SERVING
THINGS INDETAIL IS5 To 2ULY
TELESC OPES HUNDREDS OF
METRES N PAMETER.
TMPOSSIELE!"

This document has been produced within the scope of the RadioNet3 Projects.
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THEREFORE, VERY DETALED ﬁ
OBSERVATIONS NEED SEVERAL WIDE-
SPREAD ANTENNAS, WORKING AS ONE,
OBSERVING THE SAME OBJECT IN THE
SKY. THIS SYSTEM 15 A RADIO INTERFERO-
METER AND HAS THE SAME ABLITY TO
DISCERN PETAUS A A TELESCOPE AsBle
AS THE MAXIMUM DISTANCE BETWEEN
THE ANTENNAS

- RADIO NTERFEROMETRY WAS INVENTED AFTER
WORLD WAR TT, IN AUSTRALIA IN 1946, WiTH THIS SEA
CUFF INTERFEROMETER, WHICH SIMULATED A

100-M RADIO TELESCOPE
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INTHE LATE 205 THE FIRST RARIO LINKED INTERFEROMETER WAS BUILT N
THE UK. THIS ALLOWED GREATER DISTANCES BETWEEN ANTENNAS THAN COULD
BE ACHEVED WITH CABLE CONNECTIONS,

ﬁ;’\ff AIREADY TOLO US )
EVERYTHING: THNGS THAT
LOOKED A5 ONE BUT WERE

OK, MUM WE'RE DONE

FIeHTNG. COULD You TWO INSTEAR STAR-LIKE
PLEASE STOP TALKING THINGS THAT TURNED OUT
ABOUT YOUR JOB FOR TO BE GIANT GALAXIES WITH

ONCE? BLACK HOLES INSIDE.,,

e

e ARE YOU SUREZ 4OU DON'T KNOW THAT THIS EXPERIMENT NVOLVED TRANSPORTING
PORTABLE ANTENNAS ON TRUCKS AND PERSUADING FARMERS TO LET THEM LISE A
CORNER OF THEIR FIELR LOTS OF RUBBER BOOTS AND MLUID INVOINED.,
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AND. T NEVER TOLD YOU HOW
THIS SCIENTIFIC COOPERATION
CROSSED NATIONAL BOUNDARIES,
REGARDLESS OF POLITICAL AND
PIPLOMATIC TENSIONS, JUST
SEEKING TO KNOW MORE ABOUT
OUR UNNERSE FOR EXAMPLE,

N 1964, THERE WAS NO PROBLEM
N STARTING A COLLABORATION
BETWEEN MANCHESTER AND
MOSCOW.*

WASN'T THAT PURING
THE COLO WAR?

ARE YOU SURE THIS 15
NOT JUST ABOUT You
"PRAISING" THIS “NTER-

FEROMETRIC THNG',
iff;“;.-'

et

ALY LOVE YOUR
WORK?

'
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& BECAUSE YOU LITER-
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HES! CAN YOU BELIENE IT7 IN THE 19605 NTERFEROMETRIC
EQUIPMENT WAS DELIVERED FROM THE IS TO RUSSIA, THERE
y SEEMS TO HAVE BEEN NO PROBLEMS GETTING THINGS FROM
P THE LIS TO RUSSIA EVEN DURING THOSE DIFFICULT TIMES,

~ / AS LONG AS [T WAS FOR RARIO ASTEM_’M‘(J’_’.’J/

WAS RADIO ASTRONOMY
THAT IMPORTANTZ

ALL SCIENTISTS USUALLY WORK OUTSIDE ;t;m
BOUNDARIES, IF THEY CAN; IN THIS CASE, RARIO
ASTRONOMY WOULD HAVE BEEN NCOMPLETE
WITHOUT NTERFEROMETRIC OBSERVATIONS
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“THEY LOOKED LIKE STARS IN OP TICAL OBSERNATIONS,
BUT ONCE RADIO ASTRONOMERS TRIED TO PETERMINE
THEIR DISTANCES [T TURNED OUT THEY WERE VERY FAR
AWNAY AND BiG, AND POWERF UL, A NEW CLASS OF OBJECTS,
WITH SUPERMASSIVE BLACK HOLES AND JETS, CALLED
‘QUASI STELLAR RADIO SOURCES' BECAUSE OF THEIR
APPEARANCE..."
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NOT AT ALL TT6 NOT ONIY ME; |
EVERYONE BACK THEN WAS C.ON-
VINCED THAT INTERFEROMETRY
WAS THE FUTURE OF RADIO
ASTRONOMY: YO ALREADY KNOW
THE STORY OF THE DISC.OVERY

OF QUAGARS IN 1963,

« WE KNOW THIS, WHAT T DION'T KNOW
15 THAT THEY WERE DISCOVERED
USiNG NTERFEROMETRY,



I | I | \!
IN FACT. RADIO ASTRONOMERS WERE TRYING TO USE EVEN WIDER SPACED ANTENNAS, SNCE
THE GREATER THE DISTANCE (CALLED THE BASELINE), THE BETTER IS THE ABLITY TO DISTIN-
GUISH SMALL DETAILS AND UNDERSTAND THE NATURE OF THE OBSERVED OBJECT. _/

_ [ -
"ON APRIL 7TH1975 N |— l:Famz. ASTRONOMERS DISCUSSED THE Poseraw]

THE CAFETERIA OF OF CRE 2
THE MAX PLANCK ATING A EUROPEAN VLET NETWORK.

ASTRONOMY, IN
GERMANY

IN 1967 THE FIRST VERY LONG BASELINE NTER-
FEROMETRY (VLBL) OBSERVATION BETWEEN
TWO EUROPEAN RARIO TELESCOPES WAS RUN;
THEY WERE THE LOVELL TELESCOPE (BACK THEN
MKT) IN THE UK AND THE ONSALA TELESC OPE, N
SWEDEN."

United
Kingdom
Iule o Man

Deutschiand
Germany

T =

da—ﬁw_.

AND ON OCTOBER ZND 19756 THE FIRST VLBL OBSERVATION
BETWEEN THREE EUROPEAN RADIO TELESC OPES (PWINGELOG
EFFEISBERG, ONSALA) WAS TAKEN, A GREAT SUC CESS!"
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& E g

T WISH IT WAS THAT SIMPLE. ENVERYBODY

France

Monkis Itahia
Italy
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"THE YEAR AFTER, THERE WAS THE FRST
TRANSATLANTIC VLBT OBSERVATION WITH
THREE ANTENNAS THIS TIME, LOCATED IN
WEST VIR GINIA, MASSACHUSETTS AND
SWEDEN,"

TWO OR MORE ANTENNAS WORK
TOGETHER? DIONT THEY JUST HAVE
TO AGREE ABOUT OBSERNING THE

SAME OBJECT AT THE SAME TIME?

HAD TO DO EXACTLY THE SAME THNGS
EVERYWHERE (POINTING THE ANTENNA,
CHANGING THE TAPES.)
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AT THE BEGINNING, DATA WERE
SENT TO THE US T0 BE COMBINED S e (e iy o g e
(CORRELATED) o L]

The Netherlands Foundatiss for Esdic Astrosomy (Westerbark)l, Netherlmeds

July 26, 1904 51;-£_|.a-— f A= Lﬁ

Eaz-Flanok-Iestitat fir Radicastronomis, Bomn, F.H.Q.

"AND ALL TELESC OPES HAD TO WORK PROPERLY R ... THE OPERATOR AT
FOR THE ENTIRE VLBL OBSERNVING TIME.. N THAT TELESC OPE 0OB-
ONCE, DURING A VLBL OBSERVATION, ALL SRR SERVED ALL WEEK-END:
TELESC OPES HAD PROBLEMS, EXCEPT ONE..." [N [T WAS ONLY IN THE END
g SRR THAT HE FOUND OUT

THE OBSERVATION

WAS LISELESS SINCE

HE WAG ALONE., "

{

July 24, 1984 AR Heeeoy.
[ ’l'

Suffield Radio Astronomy Laboratorfes, Jedrell Bank, Uoiversity of

"IN 1978, THE FIRST EUROPEAN "ON MARCH 5TH 1980, THE EUROPEAN VLEL

C.ORRELATOR. DEQICATED TO NETWORK (EVN) WAS BORN AND IN 1984 A

VLBT OATA WAS CREATED IN BONN® EUROPEAN CONSORTILUM WAS FORMELR
INCLUDING BOLOGNA, BONN, JODRELL BANK,
ONSALA AND WESTERBORK"

N0 o0 BADWHY WG THE | | |/ BECAUSE, N ORDER TOMAKE AN )
OBSERVATION USELESS? NTERFEROMETRIC OBGER\IAT!GV’:
AT LEAST TWO OPERATING yo=
ANTENNAS ARE NEEDED. /7

f
/
|

Fa

BESIVES, THE OB~
SERVATIONS WERE
COMENED IN PAIRS, THEREFORE
MISTAKES OR PROBLEMS IN ONE
DATA SET WOULD COMPROMISE
THE ENTIRE WORK.

"1 USED DATA FROM THIS NETWORK FOR MY THESIS WORK, WHICH T HAVE ALREADY
TOLD YOU ABOUT., SO MANY NIGHTS SPENT FOR DATA CORRELATION."
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AT THE BEGINNING, ASTRONOMERS ]
HAR TO &0 TO BONN N ORDER TO
MAKE THE CORRELATION OF THEIR
OWN DATA, SINCE THE CORRELATOR
WORKED ROUND THE CLOCK, BUT

THE OPERATORS COVERED ONLY &
HOURS PER DAY..

r AFTER THE OBSERVATION, THE TAPES WERE SENT T0 JIVE THERE WERE VERY
sT

RICT RULES FOR THE TIMING OF THESE DELINERIES, ALTHOUGH OF TEN THEY WERE
@, AND SOMETIMES THERE WERE PROBLEMS WITH THE CUSTOMS

S 22N
AND SOMETIMES
THIS WASN'T EASY, "

7

e

ﬂ*-—'-*il’_llfr‘l
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o N A TIME OF SPIES ™\
AND INTERNATIONAL
THATS FAR! NTELLIGENCE AGENCIES
F T WERE A
CUSTOMS OFFICER,
— | ".PURNG THE 19805, | WOULDWORRY A5
< ZtTHE DATA TAPES NEEDED WELL.... Bi& DATA
= 7| TO BE CHANGED EVERY
N HOUR..." J

T
“IN1993 THE JONT INSTITUTE FOR VLBL IN EUROPE (JIVE) WAS ESTABLISHER
WITH THE AIM OF BULDING AND OPERATING A CORRELATOR. FOR. EUROPEAN

NTERFEROMETRIC DATA AND AIS0 TO PROVIDE SUPPORT TO THE USERS OF

THE EVN NETWORK WHICH ALLOWED THE OBSERVATIONS TO BE COMBINER.."

HOU BOTH WOULD BE SURPRISED mot B3

TO KNOW THAT AT THAT VERY =

SAME TIME, AN ATOMIC. CLOCK _ =
WAS FLOWN TO A NEW OBSERVING | . =
SITE IN ORDER TO CONNECT THE T | E

TELESC OPE TO THE NETWORK. ' gunu
: IT WAS GIVEN A TICKET N THE S L mm—
-~ NAME OF MR. A. LLOCK!" s !
"... 50 THAT ALL THE WIDESPREAD ANTENNAS COULD BE USED AS A SINGLE, GIANT RADIO ENOUGH: THAT'S THE
TELESCOFE." END OF THE sTORY™
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ELEVENZ
_ HOW MANY ARE
\ THERE ALTOGETHER?

IN 2006 ELECTRONIEVLET BECAME
AVAILABLE ON THE NETWORK.

THE DATA TRANSFER FINALLY BECAME
QUICK: NOW ELEVEN ANTENNAS ARE
CONNECTED VIA OPTICAL FBER

o
\ LONCEPE ‘
WORKING GROUP OF RADIONETS TASK 3
"DUTREACH FOR THE GENERAL PUBLIC"
TEXE STEFANA VARANO

SCREENPLAY: STEFANIA VAR ANG ANGELO
ADAMO

DRAWINGS: ANGELO ADAMO

( £) SCIENZA EXPRESS EQIZION|, 2015
LICENCE CREATINE COMMONS BY-NESA

SINCE 1996 SOME BI6 PROJECTS NNOINING ';I'HE NETWORKING OF RARIO ASTRONOMY (AND
THE BUROPEAN VLBI NETWORK) HAVE OBTANED SIGNIFICANT FUNDING AND ARE C OORDINATED
BY EUROPEAN INFRASTRUCTURE, THIS IS THE CASE OF RADIONET3, COMPRISING 24 PARTNERS,

-

F | # .
+"RadioNet. {,%express THE END
"k



