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Astronomy Education in Germany

X/ Dr. Susanne Hiittemeister E:Z/ PRELL

resents a rich and

Ger m a nJ/Ziverse landscape
of astronomical activities. This offers chances for
advances in many outreach activities, but also
occasional problems, often in coordination. Here,
1 give an overview of the structure of German
astronomy, as well as formal and informal aspects of
astronomy education. I conclude with an outlook to
the activities planned in Germany in connection with
the International Year of Astronomy 2009.

BEAZYEHSRNMNRES » ERHET
L& —FHRERXEHE  BAHF LB A -
AKX M FBEEERAEERRIHE B M » &K
PAJE Bl #1742009 23K K 4R 0 37 B 15 A48 4 o

Germany is a central European country with a
population of slightly above 80 million people. It is
characterized by significant demographic changes,
most importantly a decline a birth rate and a fairly
high rate of immigration. Both trends have profound
effects on education in general and astronomy
education in particular. Education in Germany is
made more diverse by the country’ s federal structure:
The 16 states forming the federal republic are the
entities in charge of education. Thus, the conditions
for astronomy education differ from state to state. The
situation is still somewhat special in the 5 formerly
communist ‘New States’ that joined the federation
after the breakdown of the GDR (German Democratic
Republic, East Germany) in 1989.
BEE—ENRPEBRER - AOKBZR

NFBEA » BEXFENSBRERHRATER
ROEE » BRIRXXNHAS - BEE—BREFD
HIRVEIR - H16EINATHEN » FINEERZERH
B AEEMNXXAEIKREEARE - FhIR
1989 ERIBIERS R AN N AR LN -

Professionally, astronomy is taught at 37 research institutes
and universities. Usually, it is a part of physics, and many

‘ Departments of Physics and Astronomy’  are found
at major universities. Max-Planck-Institutes and a few
state observatories focus more strongly on research, but
are still involved in teaching. The ‘Council of German
Observatories’  is a loose association of the professional
institutions, while most German astronomers, mostly
researchers, but including a number of teachers, amateurs
and planetarians, are organized in the “ Astronomical
Society’ . This dual structure leads to complications and
sometimes makes it difficult to say who actually represents
astronomy and astronomers in Germany.

EEFERE - B37TEMBRBNANBER
RNRE - RXZHEY)IEMERE > HILEEEEMN
RE > RNBEEHRYEBEXIRA - ER
MAREN B HTEATIAIAT (Max-Planck-
Institutes) F—LEINIIRNSRISERAFEINE
SHEZNE - BEANAFFEE (Council of German
Observatories) = —{EFHEBEFEMERMAT ~ FREWRY
B SHAKEBIDIRIATAE - BBEFZH
Bl ~ REREGBMEREASHEN T KXEE - 8
EESRBENTEMIT - BNRERDEER
BHIFRKREEAIRETR -

Many amateur astronomers are organized in clubs.
A probably incomplete count shows 148 astronomy
clubs and public observatories all over the country,

ranging from large, well equipped observations — two
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run 1-meter-telescopes — to small associatioﬁLs
consisting of a few people only. Most amateur
organizations, besides pursuing sometimes
quite sophisticated observational programs —
are involved in outreach at some level. The
umbrella organization of German amateur
astronomers is the ‘ Association of Friends of
Astronomy’ , with about 4000 individual and
institutional members. The association has 18
sections, ranging from meteor observations,
studies of planets, comets and deep sky objects,
to astrophotography and spectroscopy. A journal
is published, and the association organizes

the annual National Astronomy day. German
amateurs have excellent resources for teaching
in terms of expertise, knowledge and instrumentation.
However, one has to keep in mind that almost all
amateur astronomers are working on a voluntary basis
and have — sometimes heavy — other obligations.

A BRI EHFZHREREEEREMN » —
DN ERTENMETRRREEE 1488 X E
LEAMBENNERNE » (EEBIFRIERBUIKER
RIARN SR RBHARNGRE - KEMDIAYEER
HRIEER T BRPETREHAVENAIETEN - HEBE
EREEHR AR - SRR B RAVRERE
# (umbrella organization) BMWANZRIHE ' B
BANEEEER4000CE - SEHEEE1E/)
18 HIFREEAZEHE 1728 - B2 - &KX
ZEXREAVIAFE ~ RKZANCGER - @RS RS
IR—1DERT]) » BESRREERNH - BERVEERT
AEFRAFENESOEEBREENHEER B
ERFILEBPRA » FBRRANBRNITFERE
TREEE - tPIASEBEHENTIFGRE -

Similar to most European countries, and also Taiwan,
observational astronomy in Germany is plagued by
light pollution. Fig. 1 shows an image of central Europe
making it obvious that truly dark skies are virtually
impossible to find. Clearly, this affects the ways
students — and the population in general — relate to the
sky. Few students living in a metropolitan region have

ever seen the Milky Way. Some kindergarten students
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do not believe that the stars are real when they see them

— often for the first time — in a planetarium program.
Many people are missing an important aspect of nature
that their grandparents still took for granted. Thus,
astronomy education includes the very basic goal of
making both children and adults aware of the sky and its
wonders, sometimes for the first time.
RENBMEMER - 88— - £8AIX
X2 FZIBRENCERE > EE—IJHEME
BIfEFREBIREE N ENEEE NI EERY - 1EFE
B YBLENAEARBENHE - TEESEN
BERRRIRBIRT > MOKER/NARESESE
—REERENBIEERTAHEEEREN
B - BRI AEBE T HREAAXBERIRZRAVH
2 At XXABEXESKRETHER » #/)
ZHNAERERHAZEZENENT R -

Kindergarten and Elementary Schools
SDHERIAL N

An awareness is growing that astronomy and science
education in general should start early, even in

kindergarten, attended by 3 to 5-year olds. This is



a new realization in Germany, where, till recently,
kindergarten was not a place for any formal education
at all, but rather an extended playground. It turns out,
however, that even — or may be especially — young
children are already intensely curious about their
surroundings and sometimes well capable of grasping
basic astronomical concepts. However, kindergarten
teachers almost completely lack training in any
science, let alone astronomy, and often are afraid to
touch a subjects they do not know well. The science
training of educators of young children is just starting.
RERFIREREI AN BHEEZE —EhF
In > BEEEENHMEFCI-55K - TS —(E
HHVERA] » —BRRONHERTLANE—EENNS
HUZAT » REELEISAVAERR - SUEFSTRcHY/ VARR
EHEENRERIMEESS » WEHEBEZER
KIZRIEET] - (BB UHERZEME R 225
ERZENHRAY - BERAN - fiEEEREEES
RATEHVERIZ - HRIELLHETRIRIZFIBRIERS -

Elementary school in Germany is — in most states —
attended by 6 to 10-year old children and consists of four
grades. The scientific knowledge of the — overwhelmingly
female - teachers is only slightly better than what is found
in kindergarten educators. For example, the author, time
and time again, is surprised by the fact that many teachers
have no idea of how the seasons come about, and often
are convinced that the distance of the Earth to the Sun is
the decisive factor. This is even more of a problem since
especially 8 to 12-year olds represent a great age range
to work with on science. They are old enough to follow
complex arguments and stay focused. In some cases, they
have already assembled an impressive factual knowledge
about astronomy. However, they need guidance to integrate
what they know into a coherent picture. The teacher can
provide this help only rarely. Thus, visits to planetaria or
astronomers coming to the schools and providing a few
lessons (Fig. 2 shows students in such a situations) can be
of great benefit to children at this age range.
EREAEMIRYINE - /NEDRIETFR - 28
EFEHTIR6E108 - HEIZHEXIT » FIRIR
BRI SRS —LE - HI0 » 5T 20EME

RPUEZEHR LR IEHT » FIEEHEEM
IBIRBGRVEERE B RE MRS - SR —(ERAH
BE - RIS E 125 B a2 BRI BT B
FHNBECELAIRE LEMNFRMIREGEE -
ERLEESE - tFIERETLIRERAR AR -
ERBEMLFEIES KRB SEBESHRHAMELE
B » BRIVFEIRVEEE N ERTELY -
It » SEREREFRLBREREIERFE—LERIE
(BZ) » WELFHhENSZEE BRI -

There are exemplary projects illustrating how
astronomy education on an elementary school level
can be done. For example, in  ‘ Astronomy on-site’ ,
a professional astronomer visits elementary schools.
The initiative was started by a single individual, who
found that the demand was enormous. Somewhat
reluctantly, he was provided with a few university
students as teaching assistants. By now, the team visits
more than a 100 classrooms per year.

HelB—L5 8N 5 /) B RS
RNHE - Flal MEAWRXZ ] (Astronomy on-
site) - SEFTEHUXNBRRR - tER
EREFKRERZH  BRE-LEXBEXRTELD
2 W EEEEEEEh8RE—REYIR -

Children’ s Universities (Fig. 3) are growing in
popularity all over Germany. In these projects,
universities invite 8 — 12-year-olds to visit the campus
and attend special lectures once or twice per year. In most
cases, the lecture halls are filled to capacity and beyond.
Astronomy is a popular subject on these occasions.

BELE (B=) NEIEEREIMIETN
R BEXRERREB1-2G8EES- 12BN REER
FRSENESINERIFRE - KXE—EZENIRYE
B EESEFENABEBEAZENTE -

As a final example, ‘Universe Awareness for Young
Children (UNAWE)’ is an international project, in
fact a cornerstone of the Year of Astronomy, that targets
disadvantaged children aged 4 — 10 years and aims to
introduce them to the wonders of the universe by games,
songs and hands-on activities. The founders of UNAWE

may have had mostly third world countries in mind. But
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[E—(L) ~ An astronomical project taking place in
the classroom FEFIRIGR -

[& = (#) ~ Children in a lecture hall: Children” s

universities are successful all over Germany. a3
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of course there are disadvantaged children in a country

like Germany, too. In many cases they originate in

migrant families, speak poor German and are exposed to
few, if any, intellectual stimuli at home. The first German
UNAWE project has been launched with great success.
mE—ERFTE [RERHTE
Awareness for Young Children - fEEfEUNAWE) » B
—ERFRETE - FELEERNENES » $1¥14-10
BHVFFREELIEEY - IS BN FIMNE KT
FHIEFE - EFTEINRILBEARDEF =L FFEH
X > BRARENFEBREAIKEBRRTE - ~
AERBREDS ARV BEEIHENNE - £—E
EIEEEMRY [5PERATE ) STESRMIIAY -

High Schools &M

The German school system is different from almost all

(Universe

others by separating students after fourth grade, based
on their perceived academic promise, sorting them into
different types of secondary schools. Only one of them,
Gymnasium, allows the students to easily and directly
attend university after graduation. While reformation of
this system has been a hot topic of German politics for
decades, and some transparency has been reached, the
system remains problematic, especially since it has been
shown that social background plays an important role in
the choice if secondary school a given student will attend.
R ZRIEEMERRAE » EAFERULE
KB HIRARER - ISBE D ANTERERH
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Astronomy is not usually a part of the curriculum in any
of the various types of secondary schools. It may find its
way into the classroom in small bits and pieces as part of
geography or philosophy lessons, or — most frequently

— through physics. While the integration of astronomy
into physics makes excellent sense given that modern
astronomy is astrophysics, there is a drawback: Polls
among students consistently show physics to be among
the least popular subjects. Students consider physics to
be ‘dry’ , ‘boring’ and ‘difficult’ .Astronomy,
by association, faces the danger of being judged the same
way. On the other hand, the early fascination of many
students with astronomy can be used to gain their interest
for physics, too, especially if hands-on observations and/
or visits to a planetarium are included.

AN BEEEREEEE N EREN D
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RN — - BERRYIEBEEMEZIRME 2
2y EmEEH » XXEKEEEEEAHTY
e - Efis—0EMmS - BIULUIRSIFFZRAEE



“VL
RIS ¥ Y IE X - 5RlEnS EIREAIsY
SEIERENESERERE -

In many cases, this chance represented by astronomy
is not taken. Teachers often feel that the curriculum
does not leave time fora ‘non-central’ topic like
astronomy. A few schools offer astronomy as optional
subjects, but these are a small minority, at least in the
states of (former) West Germany. All too often, the
only astronomy the students are exposed to are the
law of gravitation and Kepler’ s laws, presented as
a part of regular physics classes. Modern aspects of
astronomy play almost no role on many classrooms.
Ll 5 | 3% ¥ 2K SORX B ER Y £ = 0 SRR A A
HEFIEEE B RIBEINKERGIFEEMR
BUKNE - B—LEEREHXNAREFISE
2R BETEVH > ZDERIFEEFTERYNE
TERNER - BEREEBINIXNEEBS
M7 NER - SEREEWESN—ERMD
RARNBREZMEERERBER -

The five new states are a somewhat different case: During
the rule of communism, astronomy was a compulsory,
independent subject in 10th grade. While the motivation
of this was ideological, trying to prove that a religious
heaven is not found in the sky, the regular presence of
astronomy in the curriculum led to a great number of
fairly well equipped school observatories and small
planetaria. Many of those are struggling for survival after
reunification, with fewer resources available. Some of the
new states have abandoned the compulsory astronomy
classes, some are still retaining it. Initiatives supporting
the continuing existence of astronomy classes are
widely supported, also by the professional astronomical
community. Of course, the reasons are not ideological
anymore, but rather argue for astronomy as an important
part of general world knowledge and a fascinating way of
introducing students to science.
EFHMAR L EINERNEAIAR T - BEEH
ERET » XXBEI0FRE—EBIIELUER
FIE - EENREZHEERTHTENZE -
HERILERRAENKECXRZERZ AR
B - BT XN BRRESERRE THFIRNEAN

[&PY ~ A combination of a school and a public observatory: The
Robert-Mayer-Observatory in Heilbronn. # & E 0 FIB T
KA : (iiHeilbronnfRobert-Mayer KX & °

NERWEREE » ERARK—% > AREREMR
KBBHNRNEMNEREEERFEVPIL - X
Lo EREMB MR R EREE » HERINDERE
BLRE - FREXNRERRIEZMSF » &
EEENANEEETRN - EARRTERIERERIR
BE > ARXXZRANEBEERN—IR - HESI
BBLEARSZBEEA—ERS | ARSI -

The study of astronomy at a high school level is
greatly aided by the presence of a school observatory.
Beyond the many small observatories in East Germany,
a few, sometimes very well equipped, also exist in
the West — Fig. 4 shows an example. The existence of
most of these observatories critically depends on the
tireless efforts of individual teachers and also students.
The excellent quality of their work stands witness to
their success. In most cases, school observatories are
run by both teachers and students in voluntary working
groups, outside regular classroom activities.
SHREENANZEIZRDRERNX
Y& RIRBEFZNDEXXEN > RN
B-LERESNSERAXES (BMM) - B8&/hX
NEaFERIRRERER N2 E NFFEHAYES
73 - {EFIFT A R R R REMFIAINID - —
RME » BRANGEZERE LINHIEMF
LRI —EEIE -

A special opportunity is starting to arise for — so far —
a few students: The chance to use professional quality

1 — 2 meter telescopes remotely, carrying out their
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[E T ~ The northern MONET telescope, at McDonald
Observatory in Texas. The telescope can be run remotely from
classrooms in Germany. i/ 3% B/ McDonald XX & 1Y
MONETSE 5 » FJ 8 85 PR 288 o R T o i 42

own observing programs. The MONET project is an
example. Supported by a private foundation, two 1.2
meter robotic telescopes were erected in Texas and
South Africa. Fig. 5 shows the northern telescope.
50% of the observing time goes to high schools. The

students run the telescope in real time through a simple

web interface and are also in charge of data reduction,
thus learning basic skills in image processing, and,
more importantly, how to plan and carry out a small

research project.

Bl REE—(EIFhNWEEER1-2KE
ERRIMEFLEIRE - KETHRMABESHERAIE
£ - MONETEER—EMIF » ER—EMAKE
BIR > =EEINAEIERLRE T —H01.2KE
BEERE - BRARRENAIERE » B50%HY

SERFEFBREARSHER - 2EEB8—E/HE
REETEIFREERRLEITIDONEN » U

I RBEERRENELRKRE  EEBHRUMQ
RREIFIHIT— &) HIBATRETE -
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Robotic telescopes are run by universities, which

Universities

collaborate with high schools. This shows an example
for a different, and increasingly important, aspect

of German astronomy education: The active role
universities are starting to play. The motivation of
astronomy (and physics) departments at universities
throughout Germany is — at least to some degree - self-

interest. The number of physics students is stagnating
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on a level that is too low to meet the demarﬁf of the job
market outside academia. This is consequence of the
low popularity of high school physics, and can be partly
remedied by allowing the students to do more hands-
on work and introduce them to astronomy. Since many
high schools do not seem to be up to the job, universities
try to do it themselves, by running  ‘project weeks’
for interested students or offering classes, sometimes on
astronomy, in dedicated labs located on the campus of
a major university or a national research institute like
the German Center for Aerospace Research. Sometimes
the projects are geared especially toward girls, since the
percentage of female students in physics and astronomy
is still alarmingly low and rising only slowly.
BEEEREHAERREF - EAIFEAES
{E - ZRAD S EXXAESENENMZTHESZH
—H : KEREDEEENEE » AXIWIERS
BB R LR TREHA - MIERHIELEH
HERBS LAVERENER - ERRREAREE
SVENWABAIHE BRSO NILUSREE
BEIIFEFAIMENMRRABLEHE - &
SHRMFEAMEIRDBRAYSIN - EILFERKERE
17 BEEBNBEE T BB ERENE I
FoE (UEEIRZEAZEAIL) 285 TRIEME ) 3K
RHERE  BREXSGRE < IRAEMEMXXHIK
M2 EANREMENEEIE - RItERAES
BlZAREE LM -

Another recent and promising aspect concerns the
training and exchange of high school teachers in a
European context. Most countries that are part of the
European Union face similar challenges. Networks
of teachers may lead to solutions, and European
science fairs like

‘Science on Stage’ , which include

astronomy, are a source of continuing motivation.

S—ERIABYRIE®EZEIS P ZED
HYBIIRREEZ2 ¥ » K BRD SRV ER R BREEABEE
RIZAER - BEEERXABENTESINEIRE
HERRTE » MEINRRINREZRES (Science on
Stage) EE—ERHEENIRIAIR °

On a university level, both professional astronomers

and high school teachers are trained at 18 locations



throughout Germany. European integration also
reaches the universities: The German ‘Diploma’
is being replaced by the internationally recognized
bachelor and master’ s degrees. Astronomy is
attractive enough to ensure that there is no lack of
young astronomers. In fact, there are many more
candidates than (permanent) positions in astronomy.
This is in sharp contrast to the lack of future physicists
and engineers. The expectation is that students are
attracted to science by astronomy, but decide to pursue
a different, more secure and better paying, career in
physics or engineering in their professional life.
AEXBHREE » EEBE1EME T LIFIHR
BEXXNEFRNSHHED - BINEGHEEX
2 BRRENSUNKEREIREIANELT
BTEC - RXBHEEAIRSITI » IEIARDE
KRN ER - FE LXK ABLLRLESE
FKFKED » SMBRDRRAVIEBE RN TIZEM
T RUGEZNRVEILE - RATARIR £ SRR R ME
AREZHY > BT EBREBRENSHFIBEZE
MEAVIEN TERS - BEELANR -

A visit to one of the roughly 150 public observatories
in Germany can be a memorable and
motivating experience for students of all
ages. Some German amateur observatories
have excellent observational equipment,
often bordering on the professional level,

as evidenced by excellent pictures of, e.g.,
deep sky objects taken by amateurs (Fig.

6 shows an example). However, almost

all amateur associations also offer public
observing sessions on a regular basis. Their
educational resources are, in principle,
excellent. However, organized activities by
schools are often hampered by the necessity
to be at the observatory late at night, 3
requiring the cooperation of parents and

also the willingness of teachers to work at

.
[&7S ~ An

hours well outside their normal schedule.
FEEIREPHIE 1 SOERMIIRN S - HETEFE
BRVEEMS » SEhELERN eI —EEEE
SHFIERETAFIE R ITAVER - RLBEFRER
RN EBERRGHIERERE » BFEIEREKENE
% » BFISIEERRR N E G EFTRRIEESEEE
EHR (BN - BFPTEXRERRS ERR GG
REVAISR - (MFINHEERSIERAY - TN
Y EEE B2 E ISR RUBTIEEERAIRG - ERS
FEXRAECSANEENE CUISEN TIFRV=RE -

Planetaria E=5REE

This problem does not occur when visiting a
planetarium. Accordingly, visits by students in one
of the 21 professionally run German planetaria are
usually scheduled in the morning, when almost all
planetaria offer special programs for students.
ESHERERLCINBEREANEHE >
HINBLESLTERERRHEIEARL  ER
EEATERRBERRIRVEIR

German planetaria are loosely organized in a council
which includes 21 German and 3 Austrian institutions.
To become a council member, a planetarium has to have

10.000 visitors per year and at least one paid employee.

In addition to the ‘council planetaria’ , there is

‘amateur’

HEBRR SR MBIl 2 ANGC891 -

image of the edge-on spiral galaxy NGC 891.
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a similar number of very small school planetai*fia,
especially in former East Germany. Most of those are
struggling for survival. The council planetaria also vary
greatly in size, ranging from those with 60 seats and
about 10.000 visitors to those with 250 to 300 seats and
more than 100.000 (up to 300.000) visitors per year.
Fig. 7 shows Bochum planetarium, the author’ s home
institution and one of Germany’ s 9 large planetaria,
defined as possessing a dome with a diameter of 20
meters or more. Many planetaria are run by cities,
others are connected to science museums, universities or
even public observatories. All are dependent on public
financial support — tries to run planetaria commercially
have failed in the past, and seem to be only — if at all —
possible in a few Austrian tourist spots.
EENESERAMEN—BFZE

(council) » BEEZ21EBERIA{E A FIHE
% EMREE  —EEREEFIEAERL0,000
ARNBEDE—NUERNWET - Ry ZEERE

(council planetaria) Z% » BEHEHEAIRA/N
ERE > FHIZERIRR - KEMDHEREEE
BHRES > EEERENREMRCOBEL - &
F#Y10,000 SELAZE] 250-3001EFEN] ~ BFEE
100,000 AKX - BTCEBochumE%REE » EATERY
wig > ERRBENAZRREZ— - ENEESRER
BEEEEBE0KEE - 52 RREMEMMHEN
FEE » HHRIMNBIRNEE « AENEEEH
MR E - EFREEEHRERNESR - B8
DBEETEEEERNT » SEEFERIITFR
TEEMF RVER S CREFERNVIRYTIRE

Taken together, roughly 2 million people visit a
German planetarium each year — thus planetaria are

by far the most visited locations of astronomical
education and outreach. While all kinds of people visit
planetaria, it can be estimated that more than 500.000
students (K — 12) per year are among the audience. For
many students, sadly, one visit to a planetarium may
well be the only exposure to astronomy they will have
during their entire time at school.

AR - HITERREFNE2REE AN
BERE > RAILIEBIRLE - ERERRERE
SRR XA B AN BRI, - IRIBIGETRE
BEBR0E2E2HESRE  BRUBHZE - ¥
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&£ ~ Bochum planetarium, home institution of the author

FH TYENBochum K 5B -

REMDRVEREME - EHFIRBHRBSTRERME
—EERA—R -

All German planetaria are committed to astronomy
education. However, the landscape is changing,
driven by inevitable changes in technology. A modern
planetarium show encompasses much more than just the
starry sky — it is augmented by images filling the dome,
videos, sound, music and much more. In ‘classical’
planetaria, this is accomplished by — outdated — slide
projectors often combined with a few video projectors.
However, the vast majority of German planetaria either
has changed over to Full Dome Video technology or is
in the process of doing so within the next two to four
years. This may lead to a tendency toward an increased
amount of shows with little educational content.
Another trend, apparent in the US, is the appearance of
elaborate but also very costly productions — sometimes
astronomical and educational, sometimes less so —
done by a large planetaria or commercial ‘content
providers’ and then distributed. While cooperation
between planetaria is certainly needed, it will be very
interesting to see whether German planetaria will be
able to keep their individual profiles and approaches to
astronomy teaching over the coming years.
ERENXRELAFGERSIRANAS - 2
BIRHR VS RIRRE - ERRNAERIEAR - —EIR
KWERFTEENAREEZE  EERAXEESR
HEZ ~ BESE 8 BLFF - £EHRY
EREE > BERSENNVIEBRAEARS
RE(EEH - REASDRBEHNEREAZER



CUSESSREMT (Full Dome Video technology)
MEERIK-AFNENREELIBE] - ETTHE
EEW—EBR - ENEENHEMAEDEH
BNE - S—EBREHMEAEERINRIENE
AMESBUNER  EEAEEREE - ELER
EHANERENSHBEHREERIFRT - ER
ECENESERUER  EXESIFEEMIMAR
BERENERETRKESERBERNNEES
AUNEESEREE -

The International Year of Astronomy (IYA), declared
by IAU and UNESCO to celebrate the 400th
anniversary of Galileo’ s first systematic observations
of the sky using a telescope, presents a unique chance
to German astronomy and astronomy education.

The goal is to bring together the rich and diverse
astronomical landscape in Germany, and to create an
atmosphere where astronomy becomes visible to the
widest possible public on many different levels, from
the purely educational to the cultural.

RSB IA B E R SRR A XZE400
BE > BEXNBEENHEEARNHEES
2009F B EIKRKXE (International Year of
Astronomy » fEHBIYA) » ERFEERNINRN
HE—REBEBFIHE - BNERREEEREZT
XX BERBIMERSE—E  RIE—ESE
BANEZAEANEERY » ICEFNHEE
Xt BURREREIFTBAHEAR -

The German committee for the IYA 2009 is led by the
astronomer who also initiated the ‘Astronomy on-
site’ -project mentioned above. The author is also

a member. Of course, the well-known international
cornerstones will be implemented. In addition, the
committee has decided to divide the year into 4
quarters, in order to facilitate work with the media

and focus attention on different aspects of astronomy

education throughout the year. The first quarter will
introduce the main focus of the entire IYA: Looking
up to the sky. The second quarter will concentrate on

‘ Astronomy and Culture’ , while the third quarter
will present  ‘ Astronomical World Views’ . The
last quarter is immediately concerned with students:

‘ Astronomy at School’  is the main topic.

fBEAIYA2000ZEERHEER [RAXX

2 SENBUXNBERRETE » FEEHEEZE
Z— o HIYAPTEI ERVEIRRIE B RS S ERMALS
BIRIRN T @ BRIt - BT E—FEEEE
RENSFRRNEIEEBERXXABSHER
ZEER/RNFDRAEMEE - £—FEERISTHA
BREXNERNTE : TEEXZE] (Looking up
to the sky) ;i SB_PEERAGE DT RXAIE

(Astronomy and Culture) : E=[ERIEEZEIR

IR H5RER ] (Astronomical World Views)
FREERSHBLEBHNEE MEXNE )

(Astronomy at School) ©

Since the German government has just abandoned
the concept of specific ‘National Science Years’ ,
2009 will not be officially recognized as the Year
of Astronomy by German federal authorities, and
consequently, it will not be funded. However, the
Ministry of Science and Education will support
individual aspects of the IYA, most importantly a
major opening event in Berlin, the federal capital, and
‘Highlights of Physics’ , an annual hands-on event
for students that will focus an astronomy in 2009.
HREENN T NEZZERNBEFNER
2009 F ERBASZWIMMBBNER IR/ RKIE -
UMD EREENST - BRRZMASTH
(Ministry of Science and Education) EfEIEIK
AKX FERIREE) » REZRVZEEEHEMNEIFE
EIVA MYDIEAU#E%2 ) (Highlights of Physics) ©
DENBEY ) R —B2EBEFNEEEY
2009FIFEFFAERI L -

Largely, the success of the IYA will depend on activities
to be organized locally. To coordinate this, several
regional nodes have been founded, bringing together

professional and amateur astronomers as well as
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& /\ ~ One of the main events of IYA 2009, a large
exhibition on the Solar system, will take place in the
117m-high gasometer in the city of Oberhausen. 2009
BRI A EZAEE) - KB ARF RIS &1
Oberhausentfi #1178 R RV EAE R HY -

educators and communicators. Planning is advanced in
many of the nodes, with diverse programs taking shape.
‘Rhein-Ruhr’ , which the

author coordinates, consists of two universities, two

As an example, the node

planetaria and almost twenty public observatories and
astronomy clubs of various sizes. The events that are
being planned include, of course, active participation
‘100

hours of astronomy’ . But the scope is large: Projects

in appropriate cornerstone projects like the

range from a performance by a world-class symphonic
orchestra to public observations of the sun and the moon
in the midst of the pedestrian zones of the cities of the
region. A special highlight will be a major exhibition
on the solar system, in cooperation with the German
Aerospace Research Center, that will take place in a
gasometer (Fig. 8) built in 1929, 117 meters high, that
has become one of the most unusual exhibition centers
in Europe, visited by several 100.000 people per year.
EIRRNERIMIEAFUR R S IMEEIN L
B RYEIHANNR > fAEMERI T
2L SEENEGRANER > HERIBSTIFEM
KR TIFEMBRE—IE - SIELIFEFTSHIEAE
RIETT - (FEIEEEFRBMT - fINEEES
7Y E [Rhein-Ruhr) SHE_FTAZ ~ —{#E2
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Also, almost all German language planetaria will show
a planetarium program commissioned by the European
Space Agency ESA. Under the Title:

Sky: Advance into the invisible universe’ it will

‘Eyes in the

present cosmic discoveries from Galileo onward, with
a focus on the upcoming European space missions
Planck and Herschel, as well as the still somewhat
speculative Exomars lander. The show is intended to
convey the spirit of discovery to an audience of all ages,
but especially to students. It will be accompanied by
extensive teaching material and a traveling exhibition.
SN BTFERENESRERSENEE
MAERESSTRFNRSEE » BB TXZE
FRVER - FIEBARITFEL (Eyes in the Sky:
Advance into the invisible universe) » EAFETTIBHE
100 B8 B 20 BY = B8 BRI B R 2R BRI AY RN ZEEFS
DERBRANNEFA - EMBEABEEERR
RERa NAFHBNER > 5hIE8E - BE
BRI EEHEAZ2HNERA—EKTRE -

Despite the common activities, a successful IYA 2009
in Germany will be realized by hundreds of local
projects, making the rich and diverse landscape of
astronomy visible to a wide public. Hopefully, a lasting
strengthening of astronomy education and outreach will
be the legacy of IYA 2009.

bR T —AXEVEEISN - fBER2009 = IRR X F S
EEHAAEMBEITHREESTSE - LEEMNZ
TSN ZRMEANVHLEAR - KFIEAEI2009
FIRRXEREMY) » ERAXABNHEELET
—RRFFERIE -
Dr. Susanne Hiittemeister : f{ BA ¥+ 27 &
JoapR LS X 2
MAgz@L B4 s 22 PERTE



o EESCEA E

I R BT 1993$%£
ERENRILEBRZAL
%ir%ﬁﬁi%J%%E
o HER [ERAXE]
ARRER - FRENEEN
REBFE I TERBNE
B WA ELEREHRER
MABAE °

HrARE  AEEH
B B AR T RFT S AR B4
HERE KRR RSE  BRT
PRI R SCR R SRR o
T B EER B JRAR ST » BRI
I R AR S A BT TR
FEEERXRR - A%
APV S o 12 (oL 3% ] R ST 4B
HIRER

yNBE=SET 1 e Sl

f 4
*
¥ £

’ fﬁﬁﬁfﬁﬁgﬁﬁ%%m%mﬁ(g/launa Kea)[JRZRKIGFYI L3S (Submillimeter Array, SMA )

Bk HP]

BHEFOEHEE

B% EE F—'—‘rﬁ‘f‘ﬁﬁé‘ﬁ_ﬁﬁﬁ%ﬂ%ﬁ;ﬁwmm%

FARAMIRIRERYESRE (thought experiment) » F3
EENONEIBECETHREERE - ZSHME

EEREE—RREER - EIBEnRNS
BEs , (B2 %’%ﬁmlﬂf , E.Uo@é‘é%?%t i EENREFEES  MERILERTLER
RIS - MEREENAE R EEESR o oe e nRIE  SRINREERRNE

BaSE > NEEST=SpyRaespsy ., ~EoIUESERTEERRSISIEZEN

2B E AR IME s B 45 RIRIRYS -

2R EBEE > FBEERT » EYERR
2 EEFTEEX LLHRBREBEERAKEEES
BZE  INEFERIE (visualization) - fiEEIN

7 BRMEERERT  WIRKEMRAYIEE
i IR MEE B ZIERRRVARD » RAERIEH
I HYIE R B S L R RS RLERY S TR AR E AR
RNE - EREMHNERSH > PENESIEER
BT > MAR—EELIRYRA -

43



— AR XFIBRBAEMRRE
FRBIEETE 1986 T BERMIABYIBTR

Submillimeter Array, ALMA) 55 °
RIS EERE -
MERYTAE -

BEEENANERREAVEATE -

AMIBAMISMA °

AN-ES

» 1990 M 1993 F D RIIEFAFEAXBNYIERZEIEL
ERE T B > £1995FRIRIRZ ISR ANAT - SHEMAMARAVABECIERERKSE » BEF
B SEHEYIERIE (Array for Microwave Background Anisotropy, AMiBA) ~ REXKKMEEYEIR
# (Submillimeter Array, SMA)  BIRTIERISERRNEAKKIEYIERTE (Atacama Large Millimeter/

BLENEREEBRRMIRE - BNTEHREBER - RBEEEARARXXATZBIRVRE
MRTOE - MAXESNRISRSMBEEMONE > At thmSHEREENE

FEMERRERENNMRER R 2WE - — S TER  WSAMIBATISMAE EFEEEF
MR FAAVALMAHETEE2012F [ETUEER - SLEEANRFERENANER » UREHFEHERKX

EFRABERIET - REBER T AR EREEL 2N » LB EECEEEF - RE - E
IERVEETD - ERMMEERIREMA - BENEE - BRIt BB EEHEERR » HLOREE

PUHEZET - BT e B e S Stk I
ReELI %

44
XXEERT FPI+=H]

M 36 TAE R & B H
BRO TR LERA

FRAEASZZE EMAMIER - BRZRELUS
RRERZER/T  AUMEABRRBBIFZSHEE
ERVAGE - RREORAEFNBEABRITEL  BIR
BEERYEEEEYIENRL  IREZMETER
BREDEEME—EY - BRESVEEERT
RRE S BEARBERDNER - ERERRHENR
ERBRYVHRZER - BERAREAMEARS - BT
RAKBABIETS -

RRERMNBBEE  RAERT > S&HE
B EERES » MeMERENBER » MBS
REEVNEME - NBEBFT BT RESLERRNE
WIEEA - REREAEIE - Rt TIELAGX - —
FZANFE LR (Case Western Reserve University) B
SRS A MERMZEEKNZTERE (NASA) RYIASEET
2 FREIAESENRETERS - RENYERIT -
BRBRPARBEHTIER - ERER - ERFINE
B> RIEENESMYIIEEE: » ASRIRPIEGEIAYES -
BRI -




AR B EMEEE (Mauna Kea) » 221177 FHSHE T I S SRALRL
RZARBEIISMA

(##5%/ Derek Kubo)

#F B

FHEEIRE THISMA - (R BRIA4L)

(LEEEC R 71 1228 RORERIYAMiIBA
(##52/ Pablo Altamirano) °

(T IEDBL B0 LY 3 RARIIAMIBA
(S BafEA) -

NEER BT RIRBABLERIMECHIE - BEREBR
IRINBEE > HRIREERM - AMSLEEERILER!
AB - Rt XX FTRVRIZEERCAAES » mER LR
TFaRRBE -

OERERRAEZERN  IRRAZRBELRMTAVEERRE
B S EGHHE - FItIABEZR - MRERNEEEEBEH
RIBITHHNZELR - BEB=XITEFEXRRPZRN -
RERPERREERBREREZ XA IE » MtttEES
HENSHEI=EREESRMAENER -

REXNAT » F—EEEE
SMA » ER—E2EBERE  ARE
EEKEZEANEERIEEE - £
B AARNSENN SR RE
EEPIRMTEETARTRE -
AZENEZE S ERHNEFSHEDEME
FARVEE » EILEE TR RSCHRIEE
BATLIER - BREETBER
B M— &/ EFTHRIERET S E
A% - $IRERRRMIVEL - BT
LRBIEE - AtMRBEEEE R
ERBRF BRI ABEI]T -
REBEBOIR » F T HITEUTE
ZEHERR -

RAZEXNBRAESH - FILE
WERE—MEL S HKRBEARY
e MMEREA - BIRA [—
S—RIEN ) REkm - BEEEE—&

BEASH RS -

NERPEEEEBMAVERE
S - F— MMBISECRFEE - O
IR FTERATRIEH » BUIRE
LRGBS EE - F_MESSE
BRAVTIFRESOSERY - BRERIRAFA
EEHBWERZE(FRILEE » T
s EXERTIRERY ©

45



MEMBEREHEMEBMBEERNE
HER > AIEBELBMERBUMEENE
w0 RBNERUBEFEEEOQRER - HIt
FTEMERREMMAVER - MREEZRD
—RAVERSS - BRERNXNEREERKIE
HYSEIR » B2 RAAIERL ©

SN EEXRIMNVERRBENRKE
REEHEMIE  FEEREIRTENNR
B IDBYLCGERZER - FAILESERE
KWAESREEEDSLESIEE[E » UR
NI F EIDREM R » BREBE T2 EHRAY
TNENEIEK ~ FBEKAS ©

HEARNERRLE

MREFEABBXY ) IEREE
T RAESSEM - TRBR) -

BREERE > ANESYEN—Z 1
MERSN—;D » BN ARBHENEXY
MERNFET - ERsZrsnenEs g _ —
BAERSERFLENNGS  BECHRE P IR 25
SEGEE  REBEMESES . BRE AL RIS
LERITE L RARAR - HhSSENSE

EERNSEE . AEPEREEERLEX

VIES » EERNSBTEESRRBE - SiEkE MEITHRBYE  HEBEREBNLOIVRE -
BHSES 28 - MECHNEEENL EREDHERBIIA - MRDBZ » REH
B2 IR AS EMEMYIE » BB (e 5E o MMSUELLERLAE - FRIBERBERNRE
(MFATC - BEETTE  BE > UREEHE AT > BT ST LISGERYZEE -

(IBETD -

RSB R RIA ) - SRANEE AR ABXAT#
AEHE—BOE  EBEEEARRE -

E2 . MEREEEE  AEERAEY
CBFEREEENS - ARBAEINE
K . S TEERREHRI -

BRI R S ATTEIERE ERARAVEERE - IR
PREREREMBEIREKAICCD » ZMNEHERE
SEAERRBT SR LAV TANRE Y] - IBEEIEN
EAthsRl  BIZIKRARIE « RZERIE  SERIEE

FBEREHE SRR » oA FIOEE -
SRS - BEM)VBER  DFTUEES
EREENEZMESSS B2 THE

. e e R ICI A TR o= e S LU ) = PR =
FEIRES SRR P ERA - HS— RS PR p EA SR RS RE L EE T

46
AXEERTT Er71=57



Z HAR X

P& 75 78 HLBK
IR E FH
RAXFREKEE

PEGEHIK

BEEANZERRIAZE - SEIMIKETIRY
RSEAXRER - BAREBEEESE
BHEATENAE - BEER)WAZERERS
mAREMBAER TR EREERKRAE
2 AZEEENEERESR  MBREEIM
RARES  BEEELEAN

—RME  ERIUDR=K3E : 5ElE
£ #EEaNG - #EREE - KIHWER
FEAKE ~ EFKHE - BEWAFIZRIR
FERIEEEIR - BRIERAVETRIRKER
i - BIEE - BSEEREMIKENER &
EE—RFTRRAKREE19,0008 « —RFT A
RS 4,100 3 » 10 2FTRAEAYE 830 18 -

[EEERMIKTELNBEEESE - &
SERE (ABEGNII) S0%EERS
B MEENCRIEERBYRIEIE - I
RECRZERSHRENREREE - 18
BROMELEMERCIR » MILHEERE
BHINEHIRESLE  REXNREBBER

malEHR -

WIKBEEHREMNBARENKERNE
o —AEEEREDE—E_NEiE S
IERERMINER - TN TOESFAIEE
fic - —RRBEEXK 10 RENBEABEGEEM
K ERLBEERER 65% YR MIERE -
[EEHIAIEEME IR CEEE » 2MIRE L
REBIVEN KBS -

BRIZH Si8IE
FINE
fazhrt=1

2%/ SRHETT

eI ETE

B1609F M IBE RIS ERIFEORE
% 5 400 FRERFFTEMAR > KFEHES
BRERR BAEBRREIT(TER ?

NRHIMIR » BREEE KAV E
£ BEEREMEBAGRINE &
BB BEfTERMBEE « B1T2 )13
£ BEEREET - BMRABRNEER 5
OEREBRTRIEMIEE - EFIEEEEthIK
BOER » BIEIFUNEREMLSE » WX
BROINEEZHFAFEE (BFZ) -8B
BETAFIHV4.35ETF - LESN » AERTREBERHE
MEEENEENEE > NHREE  REE
H---5 - EffEENREZESNER -

BENAPTHIRMNXE » LERTRNNVE
HERT » WK~ NEEMER » FFRT

47



W I 22 5 1 B BB 1 3 O [ AE W U 7 T I I -
B lE A 10,000f8 2 % © 2P : NASA

RNBEER » DRIBEBERMINITR20EN
F o MUZEESR (M31) R=EBEE%R (M
33) » BRAREREAIRBTRNBISAMAR
5 » DRI FIKI240K 2608 S5 -

EIT10008XFLULE » ERREMEHEMN
ERE  FIEAEREL » ERTENEKR
BRI - MEERMI0ENFLUN - B—18
RARRKREE—SBER (Quasar) - EFIRIHNER
MIEEZRIAAK - Bl — B/ ESE
NBELHEEEXHEE ' EMREYERERE
ERHRES - IRBEREERR TR THE
EREZMTEETIR ? —MREIE » FHERXK
MMBEDMAR LRI - HFEREXE
[RERTEMEZER °

ANERHZEE

KERMEXSIEBIERER » RZEAAVE
EUTETENSTEE - BISEEXE AR
& BERZERIEPHFEE - MRSIA
TENEBRESAMIR - RFBEBES
ARV -

48
KX EERTT Er71=57

2009 6| ﬂﬂf%ﬁﬂf@ *

F—EZEE  EZEEEZENER - R
BHRENEMRELRERE - R—EHEFV/NKLIT
PO LERAISESHEE——RLIE | 75
R LN CEEDEZERNEE » [R5
LASIRFLFIIREIILEE - BSBAN  BeES
PRLERRREE ~ \BEEE ~ W5 ~ WKREE ~ B
FE~ SIREE ~ WAKEE------F - MERE  HX
BERAEE « REERNBZERKXIBERX
ROAFMENNESZA=A  ERESZEEHE
BHREREFEZ IR - BRIE=A%N » B
REH EEE—RIEBZE -

BR—FERAER ? BREELEERY
WS RATELER ? IFIiSF A StellariumERES
FRBJUBREELZE - BUARBIRSIE
AR ETEREIE |

mO A £ 38 : PR IEMER

AASBZA4RA198 (BB ) eeee EBA SR
AR ERR  RKHIRETH

SA3BA5A178 (JAB) e EHBA D Taels
RNAEHE: AXERKEER

6RA7B&R6A218 (AB) - EIBA  BBE

e D MERTE AT 2 R e P T A



i. "Q‘J ' ,.,. . ,
U ER T

= IR M
ANTT I=

IERTHHEZ LT

KR EEERDRKRIUAIORZE - B
MRMEEMEM—EPER - =ZAEMmAE - B
MBI RFFEE o B — BN AZEE — ELEE
ERRUSEEFRRYPIETZ 2 EE - FHHERRVEER
B> B—EAZEHENELE > REEREXY
FERBRERE » NEMRTRBARIBEREZIX
E - ERREEFNSCREEZE &8+
BEER - E——ENSEIIARRIZLE -

PO KA

BAYUEROEENBTSG » £
TORZERR » SREIRIBEAIBE—FZEINE
— o UREEDXEBRELENEAE—F
ERE— mEMBRE[ » MBEIIREE
EXIGERRFERALSXZE  EMBE=-F2H
MAENFEE—BIWER - 1 EKSIREERTHE
PYRYERE » F/RARIFEE - fEPEF2REEH » XFF
ER—EXT  EERRMEEAERLHARET
EANBRIFEBNITE » ARBLAFHESE -

EREER_+N\ER » XFEARKE
Z > RENERPERDERENNELUSE - £=F
SR KDBEEXRTER (ARERE @ B
ERARREZELE) » METKEETELER » i

N/ SRIEEE

REER—KR - ERAFIRREBUXRT—
fix » REXERREDREFHIMERD - EILi
ERRXTE - MESHEESRN - BIRER
RESNNZEINERZRE -

IR R EERIIZARAK - FEFEED AV
BLEERFIERXIBERRIMERD - FAAAF
RESXIBRYFIERMI - AIEEE/ERAIM
FB=FE2  DRILXIBRHREE M= » 0 218

49



#3Zubenelgenubi (EREE) » 2IREHE » (I
REB L 5 M B £/ Zubeneschamali (E/RIL
%) » 2RFFE - —BEEIRSFIMABRN -
EFRDH » SNBUMR—EEEE - %2R > 8l
WAPIBEN—IBHS -
—IEBRAREZNTS -

£ 2 w5 NS
R RFEFTKRAVE
BUMBERIEHANRE
HREFXM > JRER
—UXi - BEXE-R
FUMFEFME2AR
EENXTE-EEY
i pI AR A SR E S
Ll PN U N O
B BEEEE 0 X
FLEMATRAYXFE » BT
UXFERZEE LE
RISE -

EFREMEER > [ERLHPIMSH TR
X - EREENERMNE B EMAE
£ REERNASERRBEAN » ZIIMEE -
A DR THR - ABRVERDRAERN - &
MREERHN  BRIRAIAFIERMEE » Fid
—EEEAMLE - BREHWIER - FINAKE
¥ EEW) Bt EREAREBICEE > Sk
R TEm 5 AT EEFLIRE - BLL Uk
MR » —EEEIBOERN—T5

BREAAR » EEFRIIAMESEERT » IR
EHNZNRE T~ BZ2RRHK B

50
XXEERT FPI+=H]

SR  EEEFRR R - BRARHNR
W B CHFERPTRIS LR » sl EEH
1 BRERSES  RITEREA - BRI
£EE - BARANREEEKENEE 758
1B > thBFEREBIIA
BATEET - RILEEIA
o f——ERABNFR
BT H EBNEY - ERAX
FHUBEERRFREE ) B
ANBRRVETEZ IS » [
HEET —LEIT - - BEE
RERIALE  HHHMEES
» RILERTE B G AR —LE
RY) - ¥ EERISHER -

FEBEES—EAREA
%8 (RRDECIE !

RAE NEMEERZE
KIEHT  BERBAEEET
LN > BRIREARE > R
R —EEF DA W
NVER DM A ~ g ~ f5
i > WEEHIR KRR ESE 45
SREEART o EHHTEE T isERM - RE CihERE
TRUERY » BN EEREBHTNT TEHE -

MR35 RERHVEREREE N E - A KR AE
AN e | BRSENES - AZEMHEEZEEKE
HTEBEDARN—BEE - T v T —KE
& BREMKBLEZEE L SERIREtEa
FHANTESE  BEMMIERIEZRA
B REABREE I KENEE - 1) &
EEEHRE  FIEES—EXHABEDX
BRI R - BT EHHTRERERTS -

BT EEFFEAES T XKL  HHTR
1B T ERAL ) RARNUNE ST NE T HABTIH



E,.gnﬁ}_b i&n

GRRAXEELIABREE
2R BIFIS ~ QINFB  REAEEE
Bl KEAE - T —EABRE - TEELEFEL
R ABERFFRRRAE - [ERLHFIMSA

X NRAREED (7B B—i8 - EERRT
BB AR ERI R+ 08 » RI5—(EZ=E
—EEZIEMIRRTERET

BF » MR IR ENEALR > 1D
RBEANE » BOMESIMMAROER—T5 - g
EAFIEARERE - MIEEET  BEERR
R - MBS E - RIPIHRATA
BHEERZMMAT - BILHER AR - 2EIX
RES »

EIEIX ERERLM » B2 RXBMELE AE
HY—#AREE - B—XIEDEMAHAMIE » B
BEIRME NSERENEE  EEMAEE T —
IZRGNRVIRER o FAmERER » [ERHERR B
BEH  LAOMER  Bilal A~ FES - 1R
BT HRAF A B — AR SR K EF TR - SR EEHT
BERRBEH » ARERTHESECHIMI » TE

WX EECHES » ®IBN—T5& 1Y - [EEH
HIS L REEISEREN - KERAMEED T —@
2% [PRBMEERIWMIEEIE | B2
3 FAEETIERK - |

ELEBENMBFRTERENES SR » B
o THERIRIE ! ) - AR EWAMIHSEE
FEAG L —1E - ARRIENEH T IFEEUAY
SRK > PAPIEEYS - SRAEISMIRMENIFREE > B
WFEERME T EHMERM  RERE—
% WEIERWHEET  RRMEF—1F . %
BT —REE  BIMEIZIRM T AE - KK
NEFESEERAXENES  SRIEEEIEB
ERVEE - BRENKREURZEEIE - AKRE
EATHEBEAE  RESBRMERZEERR
RIVEENFE - BERRHEHE - BEbRO
FOtEBEIER - BHHTR T oS HRAVER - Bt
EELHES BTN » TR0 - B7RIRAE
HYRFFEE

AT HERTEEYY

51



N — " =D
==/ Cr g A

e\ ELi =) ey
7\ . T ‘Wl s

TillEE2009F IR X E » RN ETFHRIGESHELINER
TN E2XPALTRRNRBEFUEESE : DRIEEZTAI
HIER : [KZEEFE ] (Destiny in Space) ~ B33529H LR :
EEEB2IK] (Blue Planet ) EZ7H1HLEMR : [FEHEM
(Space Station) | EERKZ R = [FEFERE | (Cosmic Voyage)(E§
E 10 ERIER)

[RZE{EFE ) (Destiny in Space) RIMAX/AEITE19945F 75/
RS I AEERE RS EFATEATHELR - HEXHER
1980 FEZFERE » F19MFEZFRNERILE - LBRFATTE
1000EEE T RYFTM © 43BAZEZASHEE(E » BAIAZEAF LT
B2 325/ RS RIRSARIBESIER - EATREFPEREE
TUBEXRIIABZREBES |

TAAT > BAITUERREEZ T MRRAMRNEES
EERERRER  BEENASHBNHEENNEZZEEWER
EERFINEREEE N - E€—B/\TRSZERIR » &
EEARRSHAINII(Gula Mons) £77 : BEEMHRAMKRIMAXE NIEZ E R RN A ZE TR

ARSI S ENTEREANOERE &, mEr L meT | SR ERRE
HPER - BERG—B=FHROBE TRINENEEED jmows « s n Lo GEE

(Candor Chasma) ° EfEIRSEIKFRIFER—EMD - R sswyi5e F@risi » ZBE A8
ERXKIESEERARE | HEEEZEANEFRIRRIMAXE 2 B BB S » A TR HNER
REBEISEA BT ENRE T BMREIRTHRMIEA BN GRS S MRS |

NFHENERH » RICEITBERENEA B\ ugm 543 25 B 5 9 BE
TEBCPEELR - BARNSEFFEEMCENEE  —BEM 5, paetEs - RTR— B

* e

?ﬁ?”? ’ mECFE?E%—ﬂE‘E\EEﬁEEﬂﬂf%ﬂ%@&giﬁ_ﬁm%@ 71 Eﬁ ;%EE.& S iE % E%Z:L% ::lé E 4 Hﬁ *E mﬁ IHE ;E

[ - MEZEREZER R ZBIDEEEER
MEIREEES ANEMR - B
BIREAMFEAEENRRARER
RIRVRIE - MARKFIEHFRERE
EANBEFEENRRGHE |

BATRSRERT A — AL NTEE  TRIEHS
AEBNFESSEENE AP ERREN - B BT
BRIBPTERN RS B SE AT EEEET)
EVENBERE TS < SRS AR AZRSEEE
$ RO - BE— IR A REE T eV » 18
EXOMEBIEE  RRRE CRRRET SR e
SHE—BIISEURIE » SIS ISR E RS - AR ERTE ST 2R FRT A

52
XXEERT BLI+=H]



kit #

HR{TEERE

SHRHENTE - 1/15BKE%
BeaEHE  TEAHE-4.65818 - 2/5
~3/6HABSEIE-4.8% » MIOERRZHFE 2
BHIFE-4.2% » (BREEAIRH2BR8930"E0E
3TNEIRYSS" » B2 K | I AR B 5% B AR Eh
HEMRMEERR - SBTIBEABMAZR -
4BNRTBIRAEEREMESEZE - B-4 25 RER4
BERg=mM-4.7% » SEHE  RETAREER
BEMIRTAE R ZERV40" » FZARBITEHRE IS B Ak 4%

e -

s of b isgenl Nl

& — 1 20059 B B RS R R R

O TEMFELNTE » FHREHR
< 3/918 - BROR - EEREKVS.4AU © 3/ 6~11
ESTEHRARER  £120'E > NEIERFESD
Ed44" s 2~ AFEIRHRE I ENGIEE - ARE
HRGRZE » FRAEXEHT » RERIFEASX
ZE - BERMRIERAERN-3" BFRIOMIX - J
RINEDAEEAR » (FRENENEEEEFERSEN
%l » REHREBSF -

MAGRO - RERBARE  F

IKEMRREUBEERIRAIKE -
2ETFEE - KEIRBHEWEBIERTIRZE » 2/14F5K
BB IBZEISELL  BE-0.15F 2R ZEHE
K - 3SBRZ24BUBIABGMAZR - 4B 8%
HIRREBSASGEZ  EZEEN > 42688X

&~ : 20094 + R HIF R E R

BB - 52E0.15% - HEFKIARSH16E » 2%&X
ZEHEK -

- BIRAEBRELDRENES

(ﬁ) {Jwgmg A EBNEREE

1.2% » HEZ4AY » EREBETERRR

B —RR 2B KL SR » MHEEATR - RE

REEAGESE » HEAIHIRRERSEZE - 15

HI0EZHIEZE45E » ZE-2.0~-22% » 4 BAER
SRRECEREMEZER2RTS -

- W REKE=ER2BTIES
0\ BUBnEsSERER - 28 T2
E%) - B 2/ 1TERIREEER

53



%é%%‘% Observation Guide

= 5 i

54

[ = : 20092 H23HE R » —E#tHRERE

0.8 ; 224 FRIKANMEEE.7TAD 5 3/1)%E
BINENIE - BBERE - ZEREEHE
RIBHBNEHRE » KPZNAEEZSHKENMK
2 -BRBM2ATEMAESE » EEREBE=%
172 Hrp2/23HHA] - MEEBUEARKZ
E REMXESZNIVEER - NEFITEE
FETIEHNI~4ERRE - ZEBSER2/23EF
T1I0EARERISEBMBMAE » 8:408H ;
HEORHX  ERARNERS » EXRIBABEZE
KRBT LERBMERIEBEXRE ; BEE
RENINVERAR » URIERRENES -

KXEERT) E0T+ =47

(\
B

i 24 P A )

4/21~5/158f » E2RNETHEESEE
BN IWIHNE12%F» EE-45F MESE
MEBHLLEHRR : M2 250 A28 EME
ALEMEEASXRZER - HEREFRIR4/23-4/24
NZERRBEEMENENT -

3/20/19:44F 7 » KBAEFEKERE
THEOENFRE L » ZHEBILHIRES
2 - B ESMIKGRE  ERFER DR
BRXESUERDILFEIR - KBELHR 750X i
Rt - SHRMRHE BRBEZERL - D81
% BRZE4BH)  XREBK » IIRER®&2~
IR - EASXEERAN=AHIRNEEY
EHEH CHMEN T RIBIATENNSES

N OEET RIS LS AR
W BRI . BN EEEA RS

% RAETSEEEREERL » RGSHERZR
RERIHVTE2/90Y22:00~23:20 2 » BELURE N

FOEK ©
BRI RECTEZ—HRWE

[

&
Q (Ceres » RISRUVTR) 1R2/2508 » fiTh
2

C AFES . BEe% BRI - L

2009%2H9-105

i

¥TAR

¥, Bapomasl, NAZA's GEFC . 2004 Jal 87

B R e tpipm et
[EIPY : 200942 H9-10H 425 A & A Bk i~ =&




THEFEEERV2B35208 N8 » RHISSTELURRE
IS - BERKHETEBEAS UL ET
HOER o

EEMREWERE

EERVERERNE—FEE—

EEMESE (C/2007 N3(Lulin)) £15
MEEBaEHRC® > UERERE

R 2B¥MMAXRT » KELZEMFBE - 28
THERREENE » EETFEIF : LI E
BiRoR > BER2 24 2R T 2N ENIER

EEMEE R (C/2007 N3Lulin})
EXHE

& 1o« EEAKER RS B IE

Bt o QRIRIBRNIS  BEEFES , 3/16EHES M
9.1FAINGC 2301TEREEMEREI408D - 4
BER » REBIRREES-IFTE -

REEREWNEHFEE4/16~4/252

& SEMAHITES/22/198F » FIFZHR~

18 » BP EZHIBZHR~0LL EAVACER < 32

A » BRR423IZBREI~4AFFHIE - IR

#9230 ~ EBEIEEHIEC & » BIRSFHIEZ

Al - MBEEMEEHAZEN  REDIHFE
Rz -

MREEE T MEMERERA/15~4/280 » ST
AERTEE4/24 222085 » $EFMITIE « BEAX
g2, BEHBEE26P/Grigg-SkjellerupiR2008FE A
flEEs - (EHEAE » {HETZHRE0~402 » 1
FRMNERSESEMEMSMNEFER » WEE
BRIEAKRTE -

RIETE

2008 FEMIEEEUIB S —BERE » WS EHT
FER  ER—EERZEENEER - 2EEFNZ
REFRRNEXEERS -

ESRE  BEZAENSSETNIEAE
RERSMEZEL  IRNEALKENES
Tz BLRRATE 13 | 5LrEH
mgﬁgﬁﬁﬁgr%éj,ﬁg%ﬂmfy%
SEENARTR—BEE 1A ) > BENBX
VBN AE2ECNER il

Ma4 (REEE) ¥ DN i

NUEEEENE  YEEEEENTEE
 EEHFEENEENNHRBER - BEMIK
2B60055F - EEREER3.7FE » —MR)NERIER
JREMRENHTENEE - XRIBEAKF - &
HEHMAVIMTS A RIRIM T REIE TR HAYREE
ZX s AEREREmEZR MEFR) - ARE

Observation Guide %EED‘IB

55



%é%”‘;& Observation Guide

56

. ':t:irillimi i ‘ '-.IIII

BIZEYE/SEN &

ZER  RENKRILIEMEIFATEI260E » 8
HIFWRRERFEATE - RIEAR - ESEER
HEEK 7830008 F L h - BHERVE - MA4HIE
B e ENEZNET BTN EEERE

(Hyades) Tl » BRXBRIBRISKETIEM EH
BEBEHET-3EER] - —HItE—EEXD ¥
ERHEE  IERANZHNREmMEEMIRTED
BT ETHEER -

VAL

M3 (RILEE) 8 BN i
RIERLES BB S4B MAY i
b EELESEENKREEZ—  SEs5.8
%, EREBEPHEXETESS - BERNT
RE| > B8R NEEEAE - 1714FERBEBRNE

A XEEHTH F0+=H]

[E7S(E L)« ZAURSCERFE R 2 MA45E R
[B-EFET) s ARSI M135E 5

KIGE (Edmond Halley) %I7 »
EEBEMIRAY25,1006 5 - RE 10
BEE  BMRELEETILERSB
1005858 » NEMNHEBEE » tbX
BBl EEIEBE 7500185 L
BEZ  tABREBMABRREN
BEFI 2@ (#94.33¢5F) AVERACES
BN - MEETS005EEE ! 1974
FRERE—EFN A ERKER
EREBRERERARGNEE DAY

BiE-

EREN T{lﬁﬁ‘;%’;%ﬁbﬁ DR
B 5T A

11 H 2 [l



stronomical
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JEAREE L C/2007 N3 ( Lulin) FaﬁBTﬁ‘zsﬁ}fﬁFaﬁz&ib
A0G

IKF[H] : 2008 8 H 7H 20 : 47 ~21 : 48
L - ZJCRRETE T B IE
FBH + Canon 20D (IR/UVEEE— clear)

+ Vixen VC200L 1800mm + Reducer :F= 6.4 — 1280mm

IDAS/SEO LPS-P2-FFJt & 7 +EM200T2Jr

+Vixen 60s, f: 420mm+ SBIG-ST 4 + MaxIm DL& &E
AT

Light 1SO1600 EXP:150 ) * 1 frames NR=OFF

Light ISO 1600 EXP:211F)* 1 frames NR=OFF

Dark ISO 1600 EXP:311#) % 6 frames NR=OFF

FLAT ISO 400 EXP: AUTO +2 EV X 10 frames NR=OFF
HEIMEE 26,58 ~ 26,08 BECIEH] + 15080, 21170, 2117
515 E T + MaxIm DL 4.58, Photoshop CS, Registar 1.07
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B 200812 1 H 1905255 #Bh: S S AR IE R (EHR~ 1 2 A)
28%%: Nikon D50 DSLR + 50mm, /1.8  F&)¢:4F)

P K 7

W © 20084E 12 H 1 H &R 1907524 234 Canon EOS 400D DSLRIEE &Y, /5.6
Hofh - PEREE BOE - 12 7D (1S0800)
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0% CUNNIPES, ST 301 <

[REF < 20084E12 A 1H 1801943
0BG - =AU B B AR BA
#8#1 : Canon EOS 400D DSLR

+Canon EFS18-55mm—25mm , /4
& - 270(1S0200)

POKM_ERIERES  bREgE

REfE : 200812 H 1 H 1717597

G - AT 1 RS B AR A

#2384 : Canon EOS 400D DSLR
+Canon EF75-300mm—205mm , {/5

It : 2F0(1S0400)
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19:08:06 19:08:07

19:08:04

60
X XEERTT FT+ =5

19:08:06 19:08:07
H % R BERiA% Bk L) B L2 () #tr)il

IR - 200848 H 1 H & HuFF 198508730470~ 1910853 07F)

R rRETEAEE W Ea RSB E R ((FER e A )

#3#1 : Nikon D70 DSLR +Takahashi FC-50 (50/400, F8) [ H: 2 F 5
+Takahashi P-27738# H#EHE + Borg ND10000 & Fuji D3 KF7E 5t

Y+ 1/125F) (1S0200)

515+ Photoshop 7.0




WRHIRS 112K SC & (Mt Stromlo Observatory) 74 S BITEEBFELRG K E 22 E5t)I|

FEIH - 2006557 H31H B 19155543 HuEE - AR RRICESH, Western Creek Cotler Road
#3M : Nikon D70 DSLR +18-70mm,/3.5~4.5 (18mm,/3.5-4.5) [EE
it - 301D (1S0200)




