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Norman G Matthew's death on 15th August, after a long illness, deprived the Society of one of its original and most influential members. His life had many
facets. From his early days as a boy soprano in St Paul's Church, York Place, to his later twin careers of cartographer and astronomer, he encompassed a wider
range of activities than most of us aspire to.

His education at Portobello High School (where his future wife was also a pupil) was followed by an apprenticeship as a cartographer with Bartholemews. On
completion of his training he was offered, and accepted, a staff appointment - the youngest-ever cartographer on Bartholemews permanent staff. During the
second world war he worked for military intelligence in the War Office - often on top secret projects - producing accurate, detailed maps of the European
coastline and elsewhere. These were often needed at short notice, necessitating many hours of long, painstaking work, sometimes far into the night. Such was
his ability that the War Office were reluctant to release him when the war was over.

Returning eventually to Edinburgh, he decided to become a freelance cartographer so that he could devote more time to his other interests. For the next 27 years
his exceptional skills were always in demand for maps for tourist boards, books and other special requirements.

Norman Matthew was intimately associated with the A.S.E. from its inception in 1924. He was Secretary from 1931 and Observatory Director from 1938,
holding both posts until ill health forced him to retire in 1973. He helped to establish much that we now take for granted - monthly and Lorimer lectures,
Observatory visits by school and other groups, public access during the Festival and much more besides. Always concerned to promote a wider interest in
astronomy, he gave countless lectures to schools throughout the length and breadth of Scotland. For many years he conducted workers' education and Edinburgh
University extra-mural courses at Calton Hill and he was the initiator of the Fellowship of Junior Astronomers (F.J.A.), an informal society for 12 to 13-year
olds. Many a young astronomer has had his interest kindled and sustained by Norman Matthew.

As astronomy correspondent of the Scotsman and the Guardian he, not only wrote the monthly star notes but, being the skilled cartographer that he was, also
prepared the accompanying charts.

He became a Fellow of the Royal Astronomical Society in 1939 and a Fellow of the Royal Society of Edinburgh in 1949. In 1976 he was awarded the
Astronomical Society of Edinburgh's Lorimer Medal for his work in promoting popular interest in astronomy in Scotland.
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Norman Matthew displayed the same qualities of careful workmanship and attention to detail in his leisure activities (telescope making, woodwork,
photography) that he brought to bear in his professional capacities as A.S.E. Secretary, Observatory Director, lecturer and cartographer. A sincere Christian and
a thoughtful and kindly man, he will be long remembered by his many friends and acquaintances.

He leaves a widow, a daughter and three granddaughters, to all of whom we offer our most sincere sympathy.

Society news
Meetings were held at Calton Hill on July 9 (Dr Taylor on Relativity), August 6 (Neil Bone on Meteors), and September 3 (Ron Veitch on the Planetary
Satellites). Beginners' sessions took place before each of these - Gerry Taylor on Comets, Neil Bone on Eclipses and on the analysis of observing results. The
big dome lecture hall is still out of commission, being re-roofed because of rotten timber, but if the Society is forced to use a temporary venue for the first of the
coming season's lectures, members will be informed. Nigel Henbest will be our first speaker, on October 1, with Supernovae. Before this, D. Gavine will take
the first beginners' meeting, on the Equatorial, and in November Neil Bone will demonstrate how to observe variable stars.

James Shepherd and Alasdair Campbell are to be congratulated on the fine exhibition at Calton Hill during the Festival. They put in a tremendous amount of
work, day and night, in renovating and cleaning the building and the instruments, preparing the displays and conducting visitors round the observatory. They
were assisted by several friends - Pete, the two Daves, John, Alison, Andy, Susan, Margaret, Madeleine, Sandy, Douglas and Robert McNaught, our thanks to
them all - and by members Omar Rahman, Gerry Taylor, Dave Gavine and Duncan Waldron. Alasdair's slide-tape commentary and James' amazing time-lapse
cloud film taken from the observatory roof were much admired by the many visitors. It is disappointing, however, that in such a big Society as ours, only a small
handful of members are sufficiently motivated to turn up and lend a hand.

The observing highlight of the season was the successful Perseid programme, during which the Society's three new cameras were in action. The cover
photograph shows a -5 mag Perseid fireball photographed from Haddington by Nora Jenkinson's team, but this same meteor was also caught by FOUR other
independent observers around Edinburgh - James Shepherd, Duncan Waldron, John Sim and Dave Gavine!

Recent publications by Society members :

J. S. Shepherd, "Lunar Eclipses, Lunar Luminescence and Transient Lunar Phenomena", J. Brit. astron. Assoc. 1982 92 (2) 66-68.

N. M. Bone, "Envelopes around the Earth", Popular Astronomy, July 1982

Observations
Noctilucent Cloud observed and photographed by N. Bone, D. Waldron and D. Gavine on July 4/5 and 21/21, the latter was a small display.
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Comet Austin 1982 g was observed from Hawaii on August 4 by Alan Pickup. Some observers here have since followed it with telescope and binoculars but
excellent photographs, clearly showing the tail, were taken by Duncan Waldron and are displayed at Calton Hill.

Aurora: homogeneous patches were observed from Peebles on July 18/19 by Michael Dickson, and on August 26/27 Dave Gavine and Dr Bill Samson (from
Dundee) saw faint rays from Joppa. There have been several magnetic storms which have unfortunately coincided with cloud over Scotland. Neil Bone
continues the routine work on active solar areas and on selected variable stars.

Making a reflecting telescope
by Nora Jenkinson and Stuart Urquhart

We wanted a decent reflecting telescope for our good observing site at Harperdean near Haddington, so we decided, because of lack of money, to build our own.
The kit, bought from David Hinds, contained an 8¾ inch (222 mm) mirror blank and tool, flat, pitch, rouge and grinding paste. Maybe we should have tackled a
smaller one first. First, a lot of background reading :

James Muirden, Beginner's Guide to Telescope Making, 
N. E. Howard, Handbook for Telescope Making, 
and articles in Scientific American.

Then we set to work, part-time on Saturdays, in Nora's kitchen. It took eighteen months, although most of the time seemed to be spent in drinking coffee, and
we learned by our mistakes.

The tool was mounted on an oil drum, and the mirror blank was first bevelled on the edge to prevent chipping. Stuart did most of the grinding, so as to maintain
a constant hand pressure. The rough grinding was completed when the depth of the curvature was indicated by the thickness of a piece of wire between the glass
surface and a ruler placed across the edges. After this everything was scrubbed with detergent to remove the rough grinding paste before the finer grindings, but
the work was set back three days by one particle of coarse grit which got in and made a scratch. Then we made the focal length a bit too short and had to flatten
the curve with the tool. The focal length was roughly found by wetting the disc and locating the centre of curvature with a candle and a screen.

Polishing was done with a pitch lap and rouge. The pitch had to be boiled to the proper consistency, as tested by the edge of a 1p coin impressed to a certain
distance by the weight of the hand, but this was difficult. We made eight laps in a single day, but none of them were good enough - they were all too soft. A
paper rim was put around the tool, the pitch was poured in in a spiral fashion, ¼-inch thick, then when sufficiently set the paper was removed. The lap was then
placed onto the mirror surface which was coated in a paste of rouge, water and detergent, worked onto the surface then left on top of it for an hour with a 1 kg
bag of sugar to press it down. It was moved slightly every ten minutes to prevent 'grab', i.e. the pitch sticking to the mirror, which can only be cured by
immersing the lot in water for a long time. One-inch squares were then cut, off-centre, with a saw, but if a bit of pitch came off, a new lap had to be made. Then
the lap was warmed for a few minutes in water, its soapy surface covered with a nylon mesh, and the mirror pressed down on it to cut a fine pattern on the pitch
surface to hold the rouge paste. The surface was then coated in rouge and glycerine, the mirror placed on top, and the edges sealed round with masking tape.
This was left overnight with an 8 kg weight (bags of sugar!) on top.
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At first we tried stone-polishing rouge, but this made scratches and set us back to fine grinding again. Opticians' rouge was found to be the best. The polishing
was done by a mixture of ¼-teaspoon of rouge to two teaspoons of water and detergent, in half-hour spells with 15 minutes of cold press between, using the 8 kg
weight. One-third strokes were used, with the operator moving round while turning the mirror, to avoid astigmatism. This took 8 to 9 hours of polishing time,
with occasional testing of the surface figure by the Mackintosh tester (described in Howard), a refinement of the Foucault light test. This indicates differences in
focal length between the edge and centre. At one point we had a turned-down edge (fig. 1) which needed fine grinding to remove.

The mirror was first figured by polishing and testing to a perfect sphere. The testing was done by an illuminated slit and a knife edge placed parallel, at the
centre of curvature. There were no serious lumps or hollows but we thought we had a "hill" at one stage. When the figure is spherical the mirror darkens
uniformly as the knife edge is moved across. Parabolising consists of slightly deepening the centre, using two-third strokes which overlap the middle. We did
this in spells of ½ a minute, between two minutes cold press, for a total of three minutes of polishing. A screen was then used (fig. 2) to expose zones at the
centre, at 31 %, 70 % and 95 %, to measure the differences in focal length between the centre of each zone, and we calculated the parabolic curve from a
formula.

When we were satisfied, the mirror was sent off to be aluminised, and we polished and figured the flat. Friends supplied the metal tube and a fork mount which
was fixed to the half-shaft of a car and embedded in concrete to make a very stable alt-azimuth mount. A finder was fitted. We now have a very fine telescope
which, in the opinion of independent observers, has a good performance, and we are now in the middle of making a second mirror. Perhaps we'll have a shot at a
12-inch after that!

A.S.E. Journal quiz
Duncan Waldron

1. These two constellations have had their names shortened. What was their full form? a) Vulpecula et ....., b) Norma et .......
2. What unit of measurement in astronomy corresponds to a distance of 3.26 light years?
3. Which star's name means literally "Mars' rival"?
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4. What are the most distant objects known to astronomers?
5. Who was the first man to produce a design for a reflecting telescope?
6. This astronomer worked as a comet-hunter, but is mainly remembered for his catalogue of star clusters and nebulae. Who was he?
7. Which long-period variable star is known as "The Wonderful"?
8. One of the old constellations was broken up to form three smaller ones: Carina, Vela and Puppis. What was the original one called?
9. What term is used to describe how much light is reflected from the surface of a planet?

10. The Crab Nebula is the remains of a supernova which was observed hundreds of years ago by Chinese astronomers. In what year?
11. Which astronomer formulated the three basic Laws of Planetary Motion?
12. ... and upon whose observations were his results based?

(answers).

Review: The Kingfisher astronomy book
N.M.B.

The Kingfisher Astronomy Book, by James Muirden, Kingfisher Books, (London), September 1982, pp. 189. hardback £3.95.

Beginners' guides to Astronomy probably represent the vast bulk of books on the subject presently available. The quality of these is extremely variable, and
many are already out-dated before they are published.

Muirden's Astronomy Handbook is certainly as well up-to-date as possible. In the introductory section on "The Amateur Astronomer", amateur discoveries as
recent as Comet Panther (December 1980) and Evans' supernova in NGC 1532 (February 1981) are mentioned.

The book is divided into a number of sections dealing with particular topics, in a fairly familiar pattern starting with an explanation of the sky's appearance, and
celestial sphere motions and positions. One feature which I found particularly pleasing was the large amount of practical advice and "things to do" - a good
example being the construction of a Foucault pendulum and its use to demonstrate Earth's rotation. Similarly, the section on the sun explains how to construct a
projection box from a shoe box.

The stars and their evolution are well covered in the next section, which is followed by discussion of nebulae and star clusters. As usual, a large section is
devoted to the constellations, with star maps to mag 4.5, also showing positions of deep-sky objects.

Unusually, the moon and planets are covered after the stars. Some Voyager pictures find their way into the sections on Jupiter and Saturn, but generally I felt the
planetary coverage was rather on the brief side. Comets, meteors and asteroids are adequately covered, with further observational hints. The "atmospheric
astronomy" section unfortunately gives the aurora a poor treatment, and the magnetosphere diagram is particularly uninformative.

A brief and reasonable overview of cosmology, including the quasar problem, is given in the section on "The Milky Way and Beyond". Finally, a few hints on
astrophotography are given; an unfortunate effect of the printing process is that all the stars in the sample constellation photographs appear to be the same
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brightness. Included in the final section are more excellent projects - construction of a sundial, and a cylindrical planetarium for which the necessary maps are
provided.

Appendices list key dates in the history of astronomy and space exploration, and provide a reasonable diary of events in the sky up to 1986. Valuable advice on
joining local societies, J.A.S. and B.A.A. is also given, along with a familiar reading list.

Overall, then, very much a standard beginners' book, but somewhat above average in presentation. Apart from the relatively minor criticisms mentioned above,
one or two printing errors creep into the text, but none of these are drastically misleading. It is particularly pleasing to see a beginners' book with such a
practical emphasis.

The Kingfisher Astronomy Handbook is good value by current prices, and should provide the enthusiastic beginner with plenty to do, even on cloudy nights.

The Calton Hill observatories, Part 3
by D. Gavine

By 1834 the main instruments; mural circle, transit circle and altazimuth, had been erected at Calton Hill with the aid of a government grant, but the
Astronomical Institution were in serious financial difficulties and were forced to make concessions. They were allowed to have a say in the choice of candidate
for the new joint post of Observer and Professor of Practical Astronomy, to assist in formulating his duties, and would still be allowed access to the building, but
they would also require, at their own expense, to publish an annual volume of observations to be submitted to the State.

The first "Royal Astronomer" was Thomas Henderson, born in Dundee in 1798. He studied mathematics with the rector of the Academy, Thomas Duncan (later
professor of mathematics at St Andrews), became a law clerk, and eventually secretary to the Lord Advocate in Edinburgh. Here, he was able to pursue his
astronomical interests at Calton Hill, under the guidance of Professors John Leslie and William Wallace, both active members of the Institution. During business
trips to London he attended the Royal Astronomical Society and made many friends, especially G. B. Airy and Sir James South, and soon became competent in
observing and computing. In 1824 he submitted to the Nautical Almanac an improved method for calculating occultations, and in 1830, a catalogue of stars near
the moon's path (for finding longitudes by lunar distances) to Sir James Clark Ross for the Arctic expedition. This earned him the gratitude of the Royal
Astronomical Society.

Henderson first tried, but failed, to obtain a post with the Nautical Almanac, then was persuaded by friends to take the directorship of the observatory at the
Cape of Good Hope. Although he spent only a year there, he and an assistant, Lieutenant Meadows, made some 10,000 star position observations and
collaborated with other observatories on new estimates of the solar and lunar parallaxes. Above all - he estimated the distance, i.e. the parallax of a star. To the
disapproval of the Admiralty he was forced to resign in 1833, worn out by overwork, petty colonial officialdom and the enervating climate. "A miserable
swamp, among slaves and savages" he described it. Influential friends - Airy, Baily, Sir Thomas Brisbane and the Astronomical Institution - persuaded Lord
Melbourne that Henderson was the most suitable person to take charge of the Edinburgh Observatory.

Henderson then, over the next ten years, made over 60,000 observations with his assistant, Alexander Wallace, but only about half were published in the first
five volumes of Edinburgh Astronomical Observations (1834-39) before bankruptcy hit the Institution again. At Edinburgh he also carefully reduced his Cape
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observations of α Centauri and in January 1839 he announced to the Royal Astronomical Society that a residual error of about 1" of arc could only be the
parallax of the star. Unfortunately F. W. Bessel had published a parallax for 61 Cygni only two months before, from observations with the heliometer at
Konigsberg. However, the two astronomers became good friends. Henderson greatly admired Bessel's genius and adopted his methods.

Henderson laboured under a heart condition, and on 23 November 1844 he died suddenly, worn out by overwork and the daily climb from 1 Hillside Terrace. He
had put up with poor observing conditions but still managed to contribute some 70 papers to journals and innumerable observations, a feat which astounded his
successor, Piazzi Smyth.

(to be continued)

1982 summer meteor projects - a preliminary report
by Neil Bone

Once again, our observing team in Scotland and the north of England has been very active over the period of the Perseid and δ Aquarid meteor showers, which
were as usual the subject of study by the B.A.A. Meteor Section. For once, the Scottish weather was fairly kind, providing clear, if somewhat windy conditions
for the nights around Perseid maximum. As a result, a record total of 2815 meteors have been reported, with many bright and spectacular Perseids and several
photographic successes. This report has been compiled relatively early, and so must be regarded as preliminary since results may still have to come in; it is
based on results from the following:

N. Bone, D. Gavine, N. Jenkinson, S. Urquhart, S. Jenkinson, J. Farquharson, F. Jenkinson, T. Markham, J. Sim, A. Smeaton, A. McBeath; A. Thomson, C.
Steele, T. Ferrie, J. Shepherd. 
Colin Steele's efforts from Dundee deserve a special mention in view of his perseverance on some very poor nights.

Results have been treated as for the 1980 and 1981 reports [1], to correct for the effects of haze, cloud and varying radiant altitude to produce standardised
theoretical zenithal hourly rates (ZHRs) - as would be observed, in other words, by an ideal observer in perfect skies with the radiant in the zenith.

Southern radiants
In late July, activity can be detected from several radiants in the Aquarius and Capricornus regions. Since these are low in the sky, rates are never spectacular.
This year, despite clear skies, few Capricornids, α Capricornids or ι Aquarids have been reported, and it is difficult to derive ZHRs for these. Analysis of the
magnitudes shows the ι Aquarids to be faint meteors, relative to the sporadic background, as was found in 1981.

δ Aquarids



09/07/2018 ASE Journal No 5

http://www.astronomyedinburgh.org/members/journals/05/ 9/13

The strongest shower in this part of the sky, with peak expected around July 28-29. The best available results show a low ZHR of about 5 from July 19-22, with
the highest rates between July 27-29 (Jul 27-28 16.0 ± 6.0; 28-29 10.2 ± 5.9; 29-30 15.6 ± 9.4). Low radiant altitude has kept the numbers down, and those
ZHRs are probably underestimates.

δ Aquarid magnitudes show an excess of bright meteors relative to the sporadic background (see Table 1). Indeed, the brightest meteor so far reported for the
project is a mag -8 δ Aquarid at 0114 UT on Aug 9-10, with a 10-second duration electric blue train, seen by Alastair McBeath from Morpeth. Relatively few
δ Aquarids showed persistent trains (5.2 %).

Other minor shower activity
The usual handful of Lacertids and Y Draconids was reported, with typically low rates. A number of fine, bright α Aurigids were seen from about Aug 19
onwards. The α Gygnids were included in the projects this year for the first time, with normal rates of one or two per hour reported.

Observations by T. Markham and N. Bone on Aug 25-26 suggest the possibility of a minor radiant near π Cephei at this time. The observers had previously
noted rates of 3 to 4 meteors per hour from this area during independent watches in 1979. Obviously, many more observations are essential before any such
radiant can be confirmed.

                -8  -7  -6  -5  -4  -3  -2  -1   0   1   2   3   4   5   Ave. 
               -------------------------------------------------------------- 
Perseids         0   1   2   5   8  12  37  68 143 249 343 342 187  20   1.8 
 
δ Aquarids       1   0   1   0   0   2   0   2   9  17  13  23  25   4   2.2 
ι Aquarids       0   0   0   0   0   0   0   0   0   1   2   7   6   0   3.2 
Capricornids     0   0   0   0   0   0   0   0   6   4   6  12   8   0   2.6 
α Capricornids   0   0   0   0   0   1   0   1   4   5   7   5   5   0   1.8 
α Cygnids        0   0   0   0   0   0   1   1   2   3  15  12  10   2   2.5 
Other minor *    0   0   0   0   0   0   1   3   2   4   8  11  16   2    - 
κ Cygnids        0   0   0   0   0   0   0   0   0   2   4   0   0   0  (1.5) 
 
Sporadics        0   0   0   0   0   2   1   9  23  52 115 174 142  25   2.7 
 
ALL              1   1   3   5   8  17  40  84 189 337 513 606 394  53  
 
(* γ Draconids, Lacertids and α Aurigids)  
 
   Mag.    Perseid    Sporadic      Aquarid 
   ---     -------    --------    --------- 
   -8         -          -           1.03 % 
   -7       0.07 %       -             - 
   -6       0.14         -           1.03 
   -5       0.35         -             - 
   -4       0.56         -             - 
   -3       0.85       0.36 %        2.06 
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   -2       2.61       0.18            - 
   -1       4.80       1.60          2.06 
    0      10.10       4.08          9.2 
    1      17.57       9.24         17.5 
    2      24.20      20.4          13.4 
    3      24.20      34.5          23.7 
    4      13.19      25.2          25.8 
    5       1.41       4.4           4.1 

TABLE I. Magnitude distributions from reliable observers.

Perseids
As in previous years, the vast majority of meteors reported were Perseids (1833 out of 2815, 65 %). Activity was seen as early as July 21-22, and as late as
Aug 25-26. The Perseids are well known for their large number of bright meteors, and 1982 was no exception; a couple of observers considered this year to
have been particularly good for bright Perseids. Some of the most interesting of these are listed in Table II:

    Date       UT   mag   comments                  visual observers 
  Aug 11-12   2209   -5   5s train, blue-white      AMcB 
              2223   -6   3s train                  AMcB 
              2250   -5   3s train, yellow          NB 
  Aug 12-13   2156   -7   flaring, cast shadow      NB TF 
              2314   -5   15s train, photo by DG    CS AMcB? 
                          JS JS DW NJetAl. 
              2329   -3   4s train, photo by DG     TF TM AS 
              0112   -3   6s train, yellow          TM AS 
  Aug 13-14   0217   -5   8s train, blue-white      AMcB 

TABLE II: Bright Perseids 1982

With many bright Perseids, it is not surprising that at least 24 meteors have been photographed. By far the most spectacular of these successes is the mag -5 at
2314 UT on Aug 12-13, photographed by 5 observers in the Edinburgh area, and probably also seen visually from Dundee and Morpeth! One of the photos (by
the Harperdean team) appears on the cover of this Journal, and all show the 3 flares near the end of the meteor's path. A good analysis of this meteor's
atmospheric path should be possible.

Perseid rates in 1982 were fairly normal, with our highest ZHR on Aug 12-13 around 61.5 ± 13.1. Rates at actual peak, during daylight in Britain, apparently
gave a ZHR in the high 80s, with no repeat of the very high peak in 1980. ZHRs on the nights either side of maximum were fairly high, 38.1 ± 9.2 and
37.3 ± 7.6 from the observations made under best conditions on Aug 11-12 and 13-14 respectively. Interference from a strong waning gibbous moon prevented
sufficient observations being made between late July and about August 10 for production of a rates curve.

Much valuable information on Perseid trains has also been obtained. Overall, 30.2 % of Perseid meteors showed trains, compared with 5.7 % of sporadics in the
equivalent period. Analysis of the Perseid trains shows that duration depends on the meteor's magnitude (brighter meteors generally have more persistent trains),
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and bright Perseids have trains more often than faint ones - see Table III and Fig. II. Few train data have been received for other showers active at this time,
unfortunately.

  mag.   average duration   % with trains 
  ---    ----------------   ------------- 
  -7          0.5s              100 
  -6          3.0               100 
  -5          7.4               100 
  -4          2.0                87.5 
  -3          2.3                91.6 
  -2          2.3                78.4 
  -1          1.9                75.0 
   0          1.5                59.4 
   1          1.2                41.4 
   2          1.0                25.4 
   3          0.9                11.1 
   4          0.5                 3.7 
   5           -                  0 

TABLE III

The success of the 1982 Perseid project in the north is encouraging, and it is hoped that observers will continue to put in an effort for the forthcoming Orionid
and Geminid showers (Oct 16-26 and Dec 7-15 respectively); both occur under very favourable conditions with regard to moonlight. Particular interest is being
shown in the Orionids by European observers as part of the International Halley Watch - indeed, meteor observers began their contributions to the IHW last
year! Details of the forthcoming projects will be available from me nearer the time.

Next year's Perseids will also be favourable with regard to moonlight, and will provide UK observers with a chance to see if the high rates of 1980 repeat. Many,
many thanks to all those who contributed the excellent results so far received, further reports would be welcomed.

Reference

1. Astronomical Society of Edinburgh Journals 2 and 3. 1981.
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Fig I.

Fig II. Relationship between magnitudes of Perseids 
and their train durations (dotted line), and between magnitude 

and percentage of meteors with trains (solid line).

Addendum

Since this report was printed, about another 200 meteors have been reported to the Northern Network by the observing team of Newcastle Astronomical Society.

http://www.astronomyedinburgh.org/members/journals/05/fig03f.jpg
http://www.astronomyedinburgh.org/members/journals/05/fig04f.jpg
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About the ASE Journal
Thanks to Professor Longair for making the facilities of the Royal Observatory available to the Society, and to Mr R. Fenoulhet for his assistance with the
production.

Editor: D. Gavine, 29 Coillesdene Crescent, EH15 2JJ. 031 657 2338.

Answers to quiz
1. (Vulpecula et) Anser, (Norma et) Regula. 2. Parsec. 3. Antares. 4. Quasars. 5. James Gregory. 6. Charles Messier. 7. Mira. 8. Argo Navis. 9. Albedo. 10. 1054.
11. Johannes Kepler. 12 Tycho Brahe.


