Start-Up of the VT-2004 Programme
— from Idea to VT-Day

VENUS
TRANSIT
wes 2004

A unigque
Science
Discovery
Programme

Efe [ [N

¥ This Programme is part of
the European Science Week,

the Euro mission

SCIENCE WEE

www.vt-2004.0rg

Richard West
VT-2004 ISC & ESO

EUROPEAN




Start-Up of the VT-2004 Programme
— from Idea to VT-Day

The Background
VT-2004 Start-Up
June 8, 2004 - the VT-Day!
VT-2004 Follow-Up

VENUS
TRANSIT
s 2004

A unigque
Science
Discovery
Programme
M A

vart of

nission

SCIENCE WEE

www.vt-2004.0rg

Richard West
VT-2004 ISC & ESO

EUROPEAN




The Background
VT-2004 Start-Up

June 8, 2004 - the VT-Day!

VT-2004 Follow-Up

How Big is the World?

Copernicus (1543)
-The planets move around
the Sun

Tycho Brahe (~1576-96)
-Very accurate observations
of the planets’ motions

Johannes Kepler (~1600-31)
-The orbits of the planets
and their relative sizes

We just need to measure ONE distance in km
in order to know the size of the solar system!
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Admonitio ad Astronomos. 1631. 389

refractio radiormin solarium nulla pertingit, aut penitus evanescet, aut vix con-
spici cinereo colore poterit, praesertim circa medium,

De gliis Solis interseptionibus, quae hoc anno 1631, contingent.

Seripseram  Admonitionem ad curiosos rerum coelestium satis prolixam
de incursu Veneris ¢t Merveurii in discum Solis mensibus Novembri et De-
cembri, eratque animus, ean admonitionem huie Ephemeridi in vestibulo prae-
mittere.  Cum vero Bartschius, collega meus in cowputandis Ephemeridibus
et nunc, quod felix faustumque sit, ctiam gener, cui Ephemerida dederam
Frankofurtum deportandam, cum is inquam moras sibi videret objectas in per-
ficiendo itinere doleretque Ephemerila quo ego tempore promiseram non ex-
hiberi posse publice, consilium cepit non ingratum, Admonitionem illam scor-
sim typis exscriptan nundinis  autumnalibus Lipsensibus  vulgo communi-
candi caque opera temporis damnum pensandi. Bgo itaque, receptis jam quas
illi ferendas dederam Ephemeridibus, actum agere dedignatus sum, contentus
admonitione lrac emtoris, ut paginam dictaw upud bibliopolas requirat operi-
que Ephemeridum (quod quidem per ejus paginac absentiam nibil de sua
perdit integritate) si videbitur conjungat.

Haec , Admonitie® bis typis exensa est, prius (1629) Lipsiae (,Joun-Albertus Min-
zelius excudebat®), postea (1630) Francofurti yapud Godefridum Tampschium  luscriptio
vditionis Lipsiensis talis est:

Joannis Kepleri,
Muthematici Caesarei ete
De raris mirisque anni 1631 Phaenomenis,

Veneris puta et Mercurii in Solem incursu, Admonitio ad Astronomos
reramque coelestium studiosos.

Which distance? How?

In 1629, Johannes Kepler
informs his colleagues
astronomers about

transits of Mercury and
Venus in front of the Sun in
1631

The transit of Mercury on November 7,
1631, was observed in Paris by Gassendi.

Kepler predicted a conjunction of Venus
and the Sun on December 6, 1631, In
reality, it happened 9 hours later than he
predicted. It was observable only from
Asia. No observations were reported of
this transit.
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(1619-1641)
predicted a “probable” transit of
Venus on

(December 4 in the

Gregorian calendar). He was

lucky enough to observe it in
Hoole (35 km north of Liverpool)

- half an hour before sunset.
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ARTICLE I

Containing Doflor Havrrey's Differtation on the methed of
Sinding the Sun's parallax and diflance from the Earth,
by the tranfit of Venus cver the Sun's Dife, June the b2h,
1761, Franflated from the Latin in Motte’s Abridge-
meént of the Philofopbical Tranfaclions, Fol. I. pag. 2433
with additipnal notes.

There are many things exceedingly paradoxical, and that feem quite
incredible to the iliiterace, which yet by means of mathematical prin-
ciples may be calily folved.  Scarce any problem will appear more Ezrd.
and difficult, than that of determining the diftance of the Sun from
the Earth very near the truth : but even this, when we are made ac-
quainted with fome exact obfervations, taken at places fixed vpon, and
chofen before-hand, will without much labour be effected. And this
is what I am now defirous te lay before this lluftrious focieey * (which
I foretcll will continue for ages) that I may explain before-hand to young
Afltronomers, who may p-crﬁapﬁ live to obferve thefe things, the methed
whereby the immenfe diftance of the Sun may be truly clained, to
within a five hundredth pert of what it really is,

It is well Known that the diftance of the Sun
different Aftfonomers fuppofed different, accordin
moft pidbable from the belt conjedture that each
and his followers, as allo Ccérmﬁ'm and Tycho Bry
1200 {émidiameters of the Earth : Kepler 500 ng

* The Royal Society.

Which distance? How?

The English scientist

(1656-1743) is the first to observe
a complete Mercury transit in 1677
at the island of St. Helen. Following
the idea suggested by Gregory in
1663, he develops a method to
determine the distance to the Sun
from the measurements of transit
durations, as observed from two
sites that are very far from each
other.

His text is published in 1716 (in
Latin: “Singular method to precisely
determine the Sun’s parallax or its
distance to Earth by observations of
Venus on the Sun"). He calls for an
international collaboration of all
astronomers to observe the Venus
transit on June 6, 1761.
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Tobolsk (Siberia)

Islands of Rodriguez and Mauritius (Indian Ocean)
Pondicherry, Tranquebar and Calcutta (India)

St. Helen Island (Atlantic Ocean)

Cape of Good Hope (Southern Africa)

St. John (New Foundland)

Batavia (Indonesia)

Beijing (China)

+ all over Europe by many travelling scientists

‘ a truly international effort!
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Venus Transit 2004
DOT - La Palma

A Venus “aureole” was first
described by the famous
Russian natural scientist
(1711 -
1765) in his "Apparition of
Venus on the Sun, as
observed from the Imperial
Saint-Petersburg Academy
of Sciences on May 26th,
1761". He correctly
interpreted this
phenomenon as the
refraction of the sunlight
in an atmosphere
surrounding Venus.
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Results from Venus Transits
in the past centuries

1639 94,000,000 km
1761 138,540,000 km
1761/1769 151,217,000 km

1874/1882 149,670,000 km

~2000 149,597,870.691 km
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o transit

Usually when
Venus

overtakes the
Earth there is

Exact alignment: no exact
very rare! alignment
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1631 1761 1874 2004 2117
1639 1769 1882 2012 2125
| | | |

v ' T, ' '

8 1211, 8 105 12 8 1211, 8 105 12 8

There are only 10 Venus Transits
during 500 years
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Venus transits with the help of Lalande’s new astronomical
tables. This handwritten page by Delambre concerns the June
2004 transit.

Around 1785, Jean-Baptiste Delambre (1749-1822), a student
of Joseph-Jérome de Lalande (1732-1807), recalculated all the
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A public science discovery programme

= Learn about the Solar System

= Learn about distances in the Universe

= Forward-looking science — Exoplanets

= Re-enact a historical scientific exercise

= Appreciate the scientific method

= Collectively obtain a scientific result
based on geographically distributed
observations

= History, philosophy, mathematics, etc

= Sociological aspects
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June 8, 2004 - the VT-Day! The Partner Organisations
VT-2004 Follow-Up

= European Southern Observatory (ESO)

= European Association for Astronomy Education
(EAAE)

= Institut de Mécanique Céleste et de Calcul des
Ephémeérides (IMCCE)/Observatoire de Paris

= Astronomical Institute of the Academy of
Sciences of the Czech Republic

= [National Nodes to be identified later]

I’.@vatolre
de Paris
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On June 8, 2004, planet Venus will pass in front of the Sun. This event, a “transit”, is extremely
rare - the last one occurred 121 years ago. Easily observable in Europe, it will most certainly
generate unprecedented attention from the media and the public. This project aims at
and interest in European science through large-scale

pedagogic action, specially geared towards the importance of uncertainty in scientific observations,
the leading European role in the discovery of and
This project will set up a of individuals (teachers, students, amateur
astronomers, etc.), and institutions (planetariums, science centres, etc.). It will encourage them to
participate in real-time measurements of one of the most fundamental astronomical parameters,
the distance from the Earth to the Sun. It will explain the relation of this event to a current front-
line research area, the search for extra-solar planets by the transit method; the only one, which, in
the near future, will enable the discovery of Earth-size planets and thus possibly, alien habitable
worlds. The project will throughout Europe, and also in Africa
and Asia, by observing the same rare celestial event, debating it via web and adding local
observational contributions to a large, common database.
The project is centred on the

and its implication in the search for

life, and on the to ensure the highest
return. The Internet will be the main vector of interaction. To emphasize the sociological
importance of this event, a will be launched. The project will be thoroughly

in a Final Event during the Science Week.

“"VENUS TRANSIT IN JUNE 2004: EXOPLANETS AND THE SIZE OF THE WORLD” - May 2003
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* Transform curiosity into knowledge and interest in
Science and the way it works

= Sensitise to the basis of the measurement of the

Universe

= Sensitise to the uncertainty of a scientific measurement

= Emphasise extra-solar planet research

= Sensitise to scientific steps (methods) and international

collaboration

= Sensitise to the stellar nature of the Sun

= Invite the public to approach the history of sciences

= Disseminate information about the structure and

movements in the Solar System
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» Students and Teachers
= Amateur Astronomers
= The Media

= General Public

VENUS
TRANSIT
June 8 2 004

A unique
Science
Discovery
Programme

¥ ERmE

This Programme is part of
the European Science \Week,
an Initiative by
the European Commission

WWW.VE-2004.0rg
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Key Elements

= Consult Experts from Target Groups

= Establish (or Rely on Existing) Networks

= Web-based Information and Reporting System

= Design Teaching Materials

= Include Public Competitions

= Establish Major Observing Campaign for All

= Strong Real-Time Actions on June 8, 2004

= Evaluate ("Venus Transit Experience” Nov. 2004)
= Produce and Disseminate Final Report with
“Lessons Learned” and Recommendations
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Al Orion bo  organizir.
Mariboru celoten cas tr
Astronomski observator
bosta opazovanje orgat
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Programme promotion
Technical advice
National Website
National Activities
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» Das war der

# Dt “enus Transit

Nati_pnaler Knoten
fiir Osterreich

Das Sonnenobservatorium
Kanzelhohe der Universitat Graz wurde
van der ESO als nationaler Knoten
ausgewshlt um Weranstaltungen und
Infarmationen in Osterreich zu
koordinieren. Sternwarten, Astronomische
“ereinigungen aber auch interessierte
Laien sind eingeladen mitzumachen
Sonnenobservatorivin Kanzelioiie

A-9521 Treffon

Tel.: 04248 2717

Fax: 04248 2717 15
http://www.kso.ac.at
venus@kso.ac.at

Kontakt: Wolfyang Otruba
Weitere Infos zum

beseech you,

i .
“Crigenent’
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JATMNPOIPAMATA

BHAMAHVE - MACAXK DT HABNVDKABAN [podeTeTe ceaHaTa MHdoprayral

Esponefickata ofipasosaTenHa nporpama "Macay Ha Ferepa 2004" MMa 33 UEN A8 NPEAMSEMIKA HHTEPECA HA MIAAWTE X0pa 0T
EBpona, Ha MHBMTEMMTE - SCTROHOMH H HA WHPOKATS OBLLECTEEHOCT KB €AHO MHOO PRAKD H KPACHBO SCTPOHONHHECKD CHEHTHE
C OFPOMHD 3HAYSHHE B ACTPOHOMMATA,

Ha 8 roHm 2004 roamHa NNaHETaTa BEHEDS WE MHHE NPEA AHCKE HE CNBHUETO. Tas HeoBHKHOBEHAS CPelLa, TOBS "NpeMHHaEEHE"
& Hab/AEEE MHOMD PAAKD - NPBAHOTO MPEMHHAEEHE M BMno Npean 121 roamkn, BoAko NPeMHHAEEHE & NPeANSEHKEAN ronan
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Venuksen ylikulku 8.6.2004

Tiistaina 8.6. on ndhtivilld crindin harvinainen tapahtuma, Vienus kulkee Auringon od
Ylikulku alkaa aamulla kello 8:n jElkeen ja noin kello 8.40 plancetta on siirtynyt koko
Auringon cteen. Tapahtuma pafittyy noin kuusi tuntia mydhemmin kello 14:n jilkeen.
Ylikulku nikyy tdydellisend koko Eurcopassa ja lihes koko Aasiassa ja Afrikassa.

THANSIT
2004

Tapahtuma on eritiin harvinainen, sillé viimeksi Venuksen ylikulku on niihty vuosina
ja 1882, Asia on myds hmnn]llsc;u kiinnostava, sillE Venuksen ylikulun Iarkka Iuna
tirkeid
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Passsggio di Venere 004 |

Istituto Nazionale di Astrofisica - INAF
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Ti & rimasto qual
dubbio? Scrivici clic
aui

il passaggi Venere

11 passaggio di Venere s
& terminato, & durato olf
ore, dalle 7.20 alle 13.2

Grazie alle favorevoll
condizionl meteo sl & poy
vedere da tutt Tealia.

Se vuol vedere Il filmato
dell'evento val nella sez!
“Cosa sl & visto™ che
qul sotto

-
%

ESO per
scuola e amatori

8 giugno 2004:
iI pamnqlo di

erefore, with all my strength, to attend to it diligently .

Jeremiah Horroc!
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Advisory Meetings and Related Goals

= With Teachers (Luxembourg), January 2004

= With Media (Munich), March 2004

= \With National Nodes (Munich), April 2004

= With Amateur Astronomers (Brandys), May 2004

= To obtain good advice on how to serve the needs
of the various communities and groups

= To sensitize these communities to the many

opportunities of the Venus Transit 2004
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Website

Teaching materials
Promotional materials
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= 8 Press Communications

= High-End Animations for
broadcasters and
stock footage

» 33 Information Sheets
(short and long
versions)

For immediate release

Summary

Qn June 8, 2004, lYenus - the Earth’s sister planet - will pass in front of the Sun. This event, a ‘tran
1882, 122 years ago, Easily observable in Europe, Asia, Africa and Australia, it is lkely to attract the
and, indeed, all over the world.

On this important occasion, the European Southern Qbservatory (ES0) has joined forces with &
Education (EAAE), the Institut de Mécanique Céleste et de Calcul des Ephémérides (IMCGE
as the Astronomical Institute of the Academy of Sciences of the GCzech Republic o establish
education programme. [t is supported by the European Conumission in the framework of the E
takes advantage of this extraordinary celestial event o expose the public - in 3 well-considered, inte,
fundamental issues at the crucial interface between society and basic science.

Evervhody bnows what fHime it s, but nobody can tall what it is,

Cur evolving Universe has four esse
with great precision,

Measurement of time, &ny regularly repeated phenomenon 3
phenomena as units of time:




The Background .
VT-2004 Start-Up The VT-2004 Network

June 8, 2004 - the VT-Day!

VT-2004 Follow-Up Regions in Europe
Austria Latvia Sweden

Belgium Luxembourg Switzerland
Bulgaria FYR Macedonia Turkey

Croatia Malta United Kingdom
Cyprus Moldova Yugoslavia (Serbia
Czech Republic Monaco and Montenegro)
Denmark Netherlands
Estonia Norway

Finland Poland

France Portugal

Germany Romania

Greece Russia

Hungary Slovakia

Ireland Slovenia

Italy Spain
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VT-2004 Follow-Up Regions outside Europe

Algeria United States of America
Australia Uruguay
Brasil Venezuela
Canada
Egypt

India

Japan
Mexico

New Zealand
P.R.China

Sri Lanka
Thailand

8 JUNE 2004
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Projection Method

Support to Observers

= Observing Guidelines
= Safety Advice
= Software Tools, e.q.,
* Timing
* Image Processing
= VT-2004 FORUM (web)
= \/T-2004 Observing Campaign Opportunities
= Advice for Preparations for the “Day of the Transit”
» Advice for Related Public/Educational Activities
= Photo Archive with “"Photo of the Day”




The Background

June 8, 2004 - the VT-Day!
VT-2004 Follow-Up

Information (diff. levels)
Registration of Observers
Commented Webcast
Live Reporting of Results
Photo Archive

Art Gallery

Theme of the Week

ESO OUTREACH HOME

ESD

OUTREACH
EDUCATIONAL OFFICE
PROGRAMMES

CATCH A STAR

FAST 2002
QUESTIUII\INAIRE 2001
YENUS TRANSIT 2004
Introduction

Latest News
Background

Themes of the Week

Dbserving Campaign
Results

Safety 1

Students and Teachers
Media

Amateurs

Kids' ArB;i
¥T-2004 Network
In Your Region
How to Participate
¥ideo Contest

A Gallery
Writings

Photos
Animations

Dav of the Transit

'ESO. Astronomy made,in Eur B2 A = W =

INDEX

AE‘:QJ . . o’ :{’
]}Jg EUROPI!N Sou’

4 =
HELP | NEWS

r @valﬂcﬁrs

Enjoy the Venus Transit
via the Central Display :
LIVE Images & Comments

Theme 13 (Week of November 1 - 7, 2004): The Distance to the Sun

Location of VT-2004 Observing
Campaign Registered Participants

Az will be remembered, the
WT-2004 programime setup a
unigue, international netwark of
ohservers to observe the Yenus
Transit event on June & 2004, A
stated goal of this ¥T-2004
Observing Campaign was to
re-enact the histarical
determination of the distance to the Sun the Astranomical Unify by
collecting timings of the four contacts made by these observers and
combining them in a calculation of the AU

Here is a brief overview of the impressive results. All details about the
calculations are available in a number of reparts, now accessible via the
"WT-2004 Observing Campaign Results” webpage

Alarge number of groups of observers registered; atthe end, there were

SERVATORY
4=
sEarcH | I  GO!

The Transit is (

VT-2004 News

November 2, 2004: Today, ES0 Pres
Release 26/04 has been published
addition to announcing the results of
¥T-2004 Observing Campaign,
cantaing information about the "venus
Transit Experience” conferance that w
take place in Paris on November 5-7,
hringing together the main paricipant:
this project from many diffierent Eurom
cauntries. A main aim is to discuss th
impact of the project, identifying possi
differences from country to country ant
showing how to share good practices
future.

October 29, 2004 The full repart an tt
determination ofthe distance from the
to the Sun (the Astronomical Unif) by

tmeans of ohgerations of the Venus T
on.June 8, 2004, by mare than 2500 g



The Background
VT-2004 Start-Up

sday. 08 June 2004 @ 12:02:07 M eteozat 'WEFAX [vizible] - Tuesday, 08 June 2004 & 120807
— P : : ok TTICE
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VT-2004 Start-U = ~
June 8, it P Life at the VT-2004 Center

VT-2004 Follow-Up

ESO HQ - Garching (Germany)

= starting at 02:30 in the morning
= 5 specialists (astronomers + IT)
= 2 students from European School
= AGAPE observing team outside

= technical service team on call o S __
= end of hot phase at ~15:00 s Y g5 06, 2004

= many hundreds of mirror sites

= select and display images/videos
= write related comments

= interact with VT-2004 FORUM

» react on suggestions

= visits by media (print, TV)

)

i, ei— B
. ,: :

08.06.2004 =

e
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WT-2004 Mo, of registered 2043

participants :

Mo, of observers with timings
Mo, of timings sent

Official value of 1 AL,

Calculated AL
Dispersian

Ahsolute Difference :

49
g2

149597370
krm
1523589959
krm
+ 25618172
krm

3292099 km

Difference as percentage: 2,201 %

Dutch Cpen Telescope
June 8, 2004, 11:09 UT

Canary Izland, Spain

Last update: 2004 Jun 02 09:03 CEST

(thiz page refreshes automatically)

On-line
AU Calculation

Central
Display

AN

Primary Partner Webcasts
Observatories

% Agape - ESO H

P

e HEARNY

Trondheim-2 Norwegian Network
showing Wenus at the edge!

June 3, 2004, 05:40 UT
Trondheirm [(Morway)
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75 m webhits in total

VENUS
TRANSIT

A unique
Science
Discovery

F'l‘Og ramme
B

WWW.VE-2004.0rg

~240 “regions”/countries on all continents

~5 m webhits in UK, Germany etc.

Photo Archive with ~600 photos (some animated)

Video Archive with ~20 video sequences

= Art Gallery with >400 (children’s) drawings

= 2763 registered observing teams



The Venus Transit 2004 Programme

pairs

Method No. of 1 Astronomical Unit Difference from
timings (km) “true” value (km)
On-line 4367 | 149,529,684 + 55,059 -68,186
(constrained)
Post-transit | 500 | 149 507,347 £173,437 -90,523
(non-constrained)
Post-transit 583 | 149,608,708 + 11,835 +10,838
(non-constrained)
Delisle 4386 | 149840958 £310,577 +243,088
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= Drawings received until June 30 (prizes)

= Contact timings received until July 10

= "Photo of the Day” until August 8

= "Theme of the Week” from August 9

= \Video Contest entries until September 15

= \Video Laureates announced on October 6

= Photos received until October 15

= "Venus Transit Experience” - November 5-7, in
Paris, with evaluation and recommendations
for the future

* Final Report by January 2005 (incl. DVD)

= Travels by Video Contest winners early 2005
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VT-2004 Start-Up -
June 8, 2004 - the VT-Day! I think that...

VT-2004 Follow-Up

The VT-2004 programme was:

= 3 great and enriching, uniqgue experience

= a lot of hard work by many dedicated individuals

= 3 very ambitious undertaking, uniting a large

number of people of all ages, from many countries and

from all parts of society

= with @ major impact within Europe (but less outside)

= not without some shortcomings, e.g., not completely
successful in spreading the message and gaining
wide support in all countries and regions,

= but an extremely useful pilot project by which much
experience has been gained for “the next time”!



SCIENCE WEEK

THANK YOU!

The VT-2004 programme owes its success, in particular, to:

. , co-discoverer of the first known exoplanet, who in March 2002

urged ESO to “do something in connection with the Venus Transit in 2004”

= the for providing important resources without which VT-2004
could not have been realised in the way it was

» the for their wholehearted

encouragement and support _

= great people at the many , who provided indispensable

inspiration and organisation at the national and regional level

= very generous and helpful in

the Czech Republic, France, Germany and Luxembourg VENUS

» legions of dedicated at Europe’s schools TRANSIT

= innumerable, highly motivated and

» hundreds of and other

who conveyed the great excitement

= wonderful, inspiring and hard-working colleagues on
the o
= and, not least, those famous
who paved the way for us A



