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Forthcoming Events

WEA Star gazing ourse
Thursdays 7.30 pm at the Observatory
7" Februaryi 14" March
(Enrolment necessary)

Public Open Days

These will comprise a talk or film show
and observations if clear.

Bank Holiday Monday, Z7May, 10 am to 12 noon

(to observe the Sun)

Thursdays evenings from 23uly (from 9 pm) to 29

August (from 8.30 pm in August).
Thursday, 3T October, from 6m.

Monday, 11" November 1.00 to 2.00 pm
(Transit of Mercury)

Additional open evenings and talks may be arran
and will be announced via the media and on
Astronomy Section websitejww.astronomy.org.gg
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Section meetings
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every Tuesday evening at 8.00 pm,
often with a discussion topic startiag
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Also the last Saturday evening of eac
month if clear,except summeifor
observing and photpaphy
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EDI T ORAGRBODUCTION

A new closed Facebook page has been set up for Astronomy Section members to communicate with each other.
Facebook and go tGuernsg Astronomy Society Members Growjick on+ Join group If you are an Astronomy Section
member you will then be approveg a page administratas a member of the Group.

The Astronomy Sectionds annual subs ®t ®p tGiuem niesi Abs 80
and sentto the Honorary Treasurer, Peter Langford, Fief L'Eveque, Rue de la Boullerie, St Andrew's, Guernsey GY(
Tel : 239575 Alternatively it can be sent t 60920ACCND.U |

70602964, Reference Your name. Be sure to include your name as reference. It would also be helpful if an email wa
the Treasurer gimlang@cwgsy.net

Members of the Section must be members of Laégd&uernesiaise. You can join or renew subscriptions to La Société a
headquarters at Candie Gardens (Tuesday, Thursday or Saturday mornings, 10.30 am to 12 noon),
www.societe.org.gg/abatjoin.html.

I n | a sSagittareid sadl ghe decision had been made to publish it in A4 format, and distribute it primarily thre
digital means. In the event, it was decided to publish it as adogrgl A5 booklet. This year, however, it is beitigtributed
by emai l and on the Sectionds website as a pdf file,

advantage of working hyperlink8strocalendarsvill no longer be provided, but will be available for purchase.

In addition to the normal Tuesday evening meetings for discussion and obseriiagjbéen decided to hold meetings on tt
last Saturday of each montéxcept for the summerhese will be dedicated to observing and astrophotograpitywill be
led by Jean Dean.

Congratulations to member Pieter Durman for winning the £1000 Griff @Hlbwrsary awarded by La Société Guernesiais
Pieter is studying natural sciences at Cambridge University.

| am again grateful to those who have submitted articles for this 2019 issue. Please keep them coming. Adiskebecal
published on the website aty time of the year.

David Le Conte

SECRETARYO®S RBPORT 201

Our annual business meeting was held a little later than, usua8” February. There were no major changes in roles and |
remained Section Secretary and Treasurer. As announced lastrgairDewding planned to step down from his role as
Events Coordinator at the end of March and | took on that function for the remainder of the year.

Educational and outreach events for the generimits17pysdn | i
and continues to be fully subscribed. David Le Conte has coordinated this course for the entire time but is suppaated &
members (this year Frank Dowding, Jason Hill Peter Langford, Elaine Mahy and Jean Dean) who give their time in
preparation and delivery to continue to make this 6 week course a success. Unfortunately, cloudy skies often make the
observational aspects of this course a challenge!

Astrophotography content was included in the WEA course for the first aindea detiled Astrophotography 6 week course
was constructed and coordinated by Jean Dean and held during May. Later in the year there was sufficient interest fro
Channel Islands Astrophotography Group to run a shorter, less technical, introductory cocinsa@khplace in November.

In the summer months, particularly for the entire length of the school summer holidays we organise public open evenin
which are always well attended. During the winter we focus on groups, be it youth groups, schools ef@hageany social

clubs and Womendés Institutes. As mentioned earlier, I
of our fAwinter serieso at the end of March. He kdsars n
active part by presenting a topic too and his dedication to this task will be sorely mi¢séds year 6 s event

January Notre Dame School (2 visits)
February | Capelles Primary School.

March La Hougette School, Ladies College (Y&ar two visits), Guer nsey Sc
College &' Form

April Nature Guernsey Family Day

May Solar Open Day Melrose Year 3 Science,

July Open Evening

August Open Evening (x 5)
November | Halloween Open Evening 4™ Guernsey Beavers, 1@ubs Cobo Guides, North
Explorer Scouts
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These events could not take place without the support of members including: Frank Dowding, David Le Conte, Jason |
Elaine Mahy, Owain Catton, Debby Quertier, Jessica Harris, Geoff Falla, Paul Gavey, Jean DadarvegmPieter
Durman. This is quite an undertaking with many people giving up their time to encourage an interest in science.

The Nature Guernsey initiative was set up by La Société in the Autumn 2017 as a vehicle to seek wider public appeal «
Sodété and in particular encourage families to take part in events and to join the organisation. Nature Guernsey is abo
sections working together, rather than in isolation, to organise events and show what La Société has to offer. | have be
strong supprter of this initiative from the outset and section members supported these events too. Although it must be :
that the weather has not been kind to Nature Guernsey events this year but, of course, as astronomers we are used to
event in Augustvas cancelled because of bad weather and had been planned to run from early morning (bird ringing) tc
observing the Perseid meteor shower in the evening.

The Halloween Open Evening in 2017 was a huge success and was no different in 2018. It wasl &atiffieiGuernsey
event in 2018 but a pilot event in 2017. This was run over the October half term and started early in order to encourage
children to visit. We decided to produce Halloween themed flyers for the event and we were joined by the Entaotidogy
(with moth trap), Bat Group (who organised walks in the nearby lanes with bat detectors), and the Pollinator Project on
with information and insect hotels. Some of us dressed for the occasion (lots of children were dressed up!) and the
Observadry site was decorated with pumpkin lanterns. The weather was very showery and | had to close the Observat
twice early in the evening which made for a stressful event! There was no Moon this year which simplifies public obser
when queues arerg, but at least Mars was visible for the entire evening.

The summer open evenings were mostly blessed with fine weather, and in particular the first three evenings were very
attended. We were very fortunate with the position of the planets tdoyentus, Mars, Jupiter and Saturn visible at some
point on one or more evenings. Two astronomical events occurred'dil7a total lunar eclipse (a nearly central eclipse
and longest this century!) and the closest approach of Mars to Earth sinca20@8th events created media interest. Our
Open Evening was the day before'{pénd we were filmed for a news item to be broadcast the following evening. Sadly,

there was |l ittle footage used but our telescopes | ool
We have been fortunate for visiting speakers this year which have been due to collaboration with others islands. Our fil
Robin Catchpole from the Institute of Astronomy at C:
SunandCl i mat e Changeo which was an information packed |

people! Before the event Robin showed me photographs of his laboratory at Cambridge which is essentially a large
spectrograph where sunlightr @ven moonlight !) can be projected via an external coelostat through a hole in the wall be
being split into component parts.

Sark had organised for two visiting astronomers to be on hand for the Perseid meteor shower in August and by assistir
the | ogistics we were able to utilise both of them so0
Jodrell Bank Radio Observatory and perhaps was, to my knowledge, the first radio astronomer we have had to speak i
Guernsey. mé6s tal k was entitled AProving Einstein RightOo
hi mself, most modestly, as the fATime Lordo of Jodrell
interferometry projects sucts MERLIN where the timing and processing of signals is critical. Once again the Frossard
Lecture Theatre at Candie Museum was filled to capacity.

The second astronomer visiting Sark was Robin Scagell who is the author of a number of popular astrakeemdbmorent
president of the Society for Popular Astronomy. He was the guest astronomer at our Open Evening and gave a presen
about current discoveries in the Solar System to a smaller audience in our more modest meeting room at the Observat
Robin took photographs to compare the night sky in Sark and Guernsey. The Guernsey night sky looked very compare
Sark, despite the lights from the West Show being noticeable.

Frank Dowding gave an excellent talk about Mars at the Frossard LectuteeT keank was asked to do this at short notice
for the Guernsey Photographic Festival, and his talk
Reconnaissancerfiter curated by Xavier Barral.

The Channel Islands Group of Professidn Engi neer s organised a talk by geo
University i n November, whose talk was entitled AWhy
wastelando. Dr Mikhail c¢hal |l kemgteedoletctiteria assessingovhetherhife wilfibk a |
formed on a planet.

Regular talks when we meet on a Tuesday evening have not been so forthcoming this year. The rule is, however, shot
evening be clear then we observe with the telescopes amabgehis has been the case with the clear summer evenings. C
again we have used Royal Institution lectures to supplement our talks. Some higinéghtbe table below.

The Bethlehem Star David Le Conte
The Concept of Mass RI lecture




Launch of $aceX Falcon Heavy Live stream
Astronavigation Jason Hill

Next generation space vehicles Frank Dowding
The SaroLycle David Le Conte
Newtonian cosmology Peter Langford
Astronaut Mike Massimo RI interview
Mars Exploration: Curiosity and Beyond RI ledure

Our two social events of the year are usually the barbecue in August (which is coincident with the Perseid meteor shov
the Christmas meal which was held at Moores Hotel in December. The barbecue was not held because we were supp
Nature Guernsey Family Day and we planned to open the Observatory for public viewing but sadly the weather interve
this did not happen either.

Colin Spicer
Astronomy Section Secretary

ASTRONOMICAL EVENTS IN 2019

The main highlight year will be a transit Mercury on 11 November. There will also be a total lunar eclipse on
January, coinciding with a supermoon.

PLANETS
Mercury will be visible in the periods around its greatest elongations:

Date Elongation Direction Time
27 February  18° Eastern Low in West After sunset
11 April 28° Western Low in East Before sunrise
23 June 25° Eastern Low in West After sunset
09 August 19° Western Low in East Before sunrise
20 October 25° Eastern Low in West After sunset
28 November 20° Western Low in East Before sunrise
On the evening of 18 June Mercury wil/ be just O

On 11 November there will be a transit of Mercury across the face of the Sun for 5% hours, almost four h
which will be visible from our location. It will start at 12.35 pithe small black disc of the planet will be see
crossing from the Sunbés | eft si déransitddingat8.2O pm.clhedransi
will end at 6.00 pm, but by then the Sun and Mercury will have set, at 4.30 pm. \Wkeomiver, have seen mos
of the transit.

It is dangerous to stare at the Sun or to observe it through any optical instrument. At jussddbads the disc of
Mercury is too small to see through eclipse glasses, so magnification will be requiree)esgape or binoculars.
Theymust however, be protected by specialist sol at
equipment to provide safe observation, including a heliostat which projects a solar image onto a screen.

Transits ofMercury are quite rare, but occur much more frequently than transits of Venus. The last trar
Mercury was in 2016, and we were fortunate to observe it on that occasion, as we were in 2003. (The 200
happened during our nigtitne.) We will hae to wait until 2032 for the next one!

Venuswi | | start the year as t-tawn skyMeaching greptess wester elongati
(47 ) on 06 January. It wi || be at super i oaveningskyj
for the rest of the year. On the morning of 01 February a very thin crescent Moon will lie between Saturn,
and Jupiter low in the southeast sky.

A pdf file of diagrams showingpparitions of Mercury and Venad sunrise or sunset, progutfor theYearbook of
Astronomy areat : https://www.yearbookofastronomy.com/mercwenus2019.pdf

Mars will start the year as an evening object in the west, decreasing udel@ind disappearing by July. It will
reach solar conjunction on 02 September, reappearing in October in the east before sunrise. It will remain
and small object during the year, not reaching opposition until October 2020.
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At the beginning of theyear Jupiter will be a morning object in the southeast before sunrise. It will ree
opposition on 10 June in Ophiuchus, and will then remain an evening object until for the rest of the year, h

never reaching a high altitude. On the eveningof 0§ Aus t i t wi | | be just 1.6
During the summer we wil/ have good views of th
andthe GreatRed Spot ansi t, shadow and occultati on e vdasnga

Java script alhttp://www.skyandtelescope.com/vgpntent/observindgools/jupiter_moons/jupiter.htndn theSky &
Telescopeavebsite. (You may neetd register ahttp:/Ainyurl.com/24kp25and remember to enter the date in the L
format: month/day/year). They can also be found in the 2019 BAA Handbook (pa§8% @hey can be simulated
on software such ast&ryNight (ttp://www.starrynightstore.cory/ and some of the many astronomy app
including theJupiterMoonsapp ($2.99) by Sky & Telescope, which also gives the transit times of the Great
Spot. The Spt 6 s transit t i nhdps/wanrskyandtdlescope.eom/ahisdrvandydelestigbcetsto-
watch/transitimesof-jupitersgreatred-spot/(again using the US date format).

Saturn will start the year in conjunction with the Sun, and therefore invisible. It will start appearing in Febr
low in the southeast before sunrise, rising earlier as the months go by. Oppesitmmon 09 July in Sagittarius,
the planet rising as the Sun sets, and visible all night, but with a maximum altitude of only 18°. It will remain \
as an evening object for the rest of the year. The rings are at a good angle for observaiieirightest moons,

especially Titan, should also be visible.

Saturn has several close visual encounters with the Moon this year. The first is on the morning of 02 Febrt
the Moon rises in the soutkast at 06.16 am Saturn will be behind itereeging from this very brief occultation at
06.30 am. The second is on 29 March aB0d., when Saturn will be 0.6 a
9.30 pm Saturn wil/ be 0.8 -wsthove the Moon, very

Uranus will be at opposition in Aries on 28 October, at magnitude Bl&ptune will be at opposition irAquarius
on 10 September, at magnitude 7.8.

PHASES OF THE MOON
New Moon First Quarter  Full Moon Last Quarter

Jan 06 Jan 14 Jan 21 Jan 27

Feb 04 Feb 12 Feb 19 Feb 26

Mar 06 Mar 14 Mar 21 Mar 28

Apr 05 Apr 12 Apr 19 Apr 26

May 04 May 12 May 18 May 26

Jun 03 Jun 10 Jun 17 Jun 25

Jul 02 Jul 09 Jul 16 Jul 25

Aug 01 Aug 07 Aug 15 Aug 23

Aug 30 Sep 06 Sep 14 Sep 22

Sep 28 Oct 05 Oct 13 Oct 21

Oct 28 Nov 04 Nov 12 Nov 19

Nov 26 Dec 04 Dec 12 Dec 19

Dec 26
SUPERMOONS
Socall ed O0supermoonBéowmchappement o heoiFm¢il de wi t h
(6perigeed), and therefore appear | arger than u

February, and 21 March.
DWARF PLANETS AND ASTEROIDS

Pluto will reach oppositia on 14 July in Sagittarius, at magnitude 1€2reswill be at opposition on 29 May in
Scorpius, with magnitude 6.8he other three dwarf planetsr(s, Makemake and Haumeae too faint to be seen
in most amateur telescopes.

The brightest asteroifega will reach opposition on 11 November, when it will begnitude 6 in Cetus, and
about 6 from the Full Mo on.
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ECLIPSES

Every year there are at least four eclipses: two solar and two lunar. This year there are three solar and t
eclipses, but onlthe lunar ones are visible from Guernsey.

Our best eclipse this year is a total lunar one on the night of 20/21 January in the early hours of the morni
Moon will start entering the penumbra of ,withte Moanr
then at an altitude of 41 . -etlipsebeingdt35.12 amnThe Moonowith ledy
the umbra at 06.50 am (being then just 10 abowve
central elipse, the Moon being towards the top of the shadow. If you want to watch just the main part of the «
| suggest good times would be 4.30 to 6.00 am. It should be a nice sight in binoculars, especially as it coincit
a Osupermoonod.

The secondunar eclipse is a partial one, on 16 July. The penumbral part of the eclipse starts while the Moon
below the horizon. The umbral part starts as the Moon rises, at 9.00 pm, in theasiutfiaximum eclipse occurs
at 10.30 pm, the Moon then beif§% eclipsed. The umbral phase ends at midnight, and the penumbral ph:
01.20 am. Times for this eclipse are in BST.

The solar eclipses occur on 06 January (a partial one, not visible from Guernsey), 02 July (a total one visikt
the South Pacifiand South America), and 26 December (an annular solar eclipse visible in the UAE, Oman.
and Asia). Be sure to take precautions not to look at the Sun directly unless your eyes and/or telescope are
protected by a specialist solar filter.

OCCULTATIONS

Saturn will be occulted on the morning of 02 February. For details see above.

LUNAR CONJUNCTIONS

The best conjunctions of the Moon and the bright planets, with their positions and separations are:

03 January Jupiter Low in east before sunrise 18°
12 January Mars Southwest in evening 5.5°
01 February  Venus Low in southeast before sunrise 5.8°
29 March Saturn Low in southeast in early morning 0.9°
02 April Venus Low in southeast before sunrise 3.1°
20 May Jupiter Very low in southeast afte sunset 2.9
22 May Saturn Very low in southeast around midnight 1.4°
19 June Saturn Low in south in morning 0.9°
13 July Jupiter Low in south after sunset 1.3°
16 July Saturn Very low in southwest before sunrise  2.3°
09 August Jupiter Low in southwest in evening 1.6°
08 September Jupiter Low in south after sunset 2.3°
03 October Jupiter Low in southwest in evening 1.0°
05 October Saturn Low in south in evening 1.1°
26 October Mars Very low in west after sunset 3.9°
24 November Mars Southeast befoe sunrise 3.6°
28 November Venus & Jupiter Low in souttvest after sunset 1.0&2.4°
29 November Saturn Low in southwest after sunset 2.1°
23 December Mars Low in southeast before sunrise 2.6°

PLANETARY CONJUNCTIONS
The best conjunctions between planetith their positions and separations, are:

22 January Venus and Jupiter  Morning in the east 2.5°
18 February  Venus and Saturn  Morning in the east 1.0°
10 April Venus and Neptune Morning in the east 0.3
18 May Venus and Uranus  Morning in the soutfeast 1.1
18 June Mercury and Mars  Very low in northhwest after sunset 0 . 2
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METEORS

The Quadrantids will peak on the night of 03/04 January, with about 10 per hour, the Moon being
favourable. The&Perseidswill peakon the night of 12/13 August, with sor88 per hour, but the bright Moon will
affect visibility of the fainter ones. The normally richest annual showerG#rainids, will peak on the night of

13/14 December, but the Full Moon will badly affect visibility. By shielding the Moon it may stdbbksible to see

about 20 per hour.

There are, of course, minor meteor showers during the year, and sporadics may be seen at any time. Fc
details see the 2019 BAA Handbook, pgd®L. More details are ahttps://www.imo.net/files/meteer
shower/cal2019.pdf

COMETS

Comet 46P/Wirtanen may be a nal@e object at the beginning of the year, fading to a binocular objec
February, and still a telescopic object into March. Being in Wapr, it will be wellplaced for observation.

Detailed comet predictions for 2019 are avail abl
Section:http://www.ast.cam.ac.uk/~jfflmeds19.pdf Also check the Heavensbove website lfeavensabove.com
for star charts showing comet positions, and use programs such as StarryNight for detailed location charts.

THE SUN

We are now well past thearimum of the sunspot cycle in 2014, but there can still be outbursts of activity, not
of sunspots but also of coronal holes and coronal mass ejections, which can result in displays of the aurora
(and australis) at high latitudes. Detailssafhspot numbers are\atww.ips.gov.au/Solar/1/6and reatime views of
the Sun are afttps://umbra.nascom.nasa.gov/newsite/images.ororal alerts, with lots of other information,
are atwww.spaceweather.cam

EQUINOXES AND SOLSTICES
The following are the dates and times of the equinoxes and solstices in 2019:

Vernal Equinox 20 March 21.58 UT
Summer Solstice 21 June 15.54 BST
Autumnal Equinox 23 September 07.50 BST
Winter Solstice 22 December 04.19 UT

SATELLITES

The International Space Station (ISS) is regularly visible from Guernsey, looking like a very bright star crossi
skies fom west to east. Also of interest are flashes from the Iridium satellites (which occur virtually every r
and periodic launches of ISS servicing craft. Many other, fainter, satellites appear every night. Details of th
and directions of visibity (together with sky charts and much more) can be obtained Wweaw.heavens
above.comlinked from our webpageww.astronomy.org.gg/iss.htm

WEA COURSE

The At ronomy SectweoanldsWBANGEl arsi 8azi ngod course at
February to 14 March. It is usually oveubscribed, so early enrolment is recommendedw8e®.wea.org.ggor
telephore 237888.

OPEN DAYS

The Observatory will be open to the public again for a number of evenings during the year, including v
openings on Thursdays during the summer school holidays (25 July to 29 Awguaigipssiblyon Thursday31
October We will also most likely open during the day on 27 May to observe the[®i1nilsof these and any other
open eventwill appear on our website and will be sent to the local media.

REFERENCES

SkyMap PrandStarry Night Prosoftware
Generalhttp://astropixels.com/ephemeris/astrocal/astrocal2019gmt.html
http://www.seasky.org/astronomy/astronogalendai2019.html
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http://www.timeanddate.com/

Lunar occultationdhttp://asa.usno.navy.mil/SecA/olist19.html

Mercury elongationshttps://www.fourmilab.ch/images/3planets/elongation.html

Equinoxes, etdattps://greenwichmeantime.com/longesty/equinoxsolstice20102019/

Planetary conjunctiongittps://inthe-sky.org/article.php?term=conjunction&year=2019

Royal Astronomical Society diary, 2019
The Handbook of the British Astronomical Assatodn, 2019

David Le Conte

CALENDAR OF ASTRONOMICAL EVENTS IN 2019

Month Date Time Event
Jan- March All night Comet 46P/Wirtanen
January 03 05.20 UT Earth at perihelion (147,099,766 km)
January 03 Before sunrise |[Jupi ter conjuncti o
January | 03/04 Quadrantid meteor shower (favourable)
January 06 Morning Venus at greatest
January 12 Evening Mars conjunction with Moon (5.5°)
January | 20/21| 2.357 7.49 am | Total lunar eclipse
January 21 All night Supermoon
Jaruary 22 Morning Venus and Jupiter
February 01 Morning Saturn, Moon, Venus and Jupiter close
February 02 6.167 6.30 am | Saturn occultation by Moon.
February 07 19.30 UT WEA course starts at Observatory
February 18 Morning VenusandSaur n conj unct
February 19 All night Supermoon
February 27 After sunset Mercury at greatest eastern elongation
March 14 19.30 UT WEA coursei final class
March 20 22.00 UT Vernal Equinox
March 21 All night Supermoon
March 31 01.00 UT BST garts
March 29 Morning Saturn and Moon conjunction (0.9°)
April 02 After sunset Venus conjunction
April 10 Morning Venus and Neptune
April 11 Before sunrise | Mercury at greatest western elongation
May 18 Morning Vens and Uranus con
May 20 After sunset Jupi ter conjunct.i
May 22 Midnight Saturn conjunction
May 29 All night Ceres at opposition (magnitude 6.8)
June 10 All night Jupiter at opposition
June 18 Evening MercuryO . 2 above Mar |
June 19 Morning Saturn conjunctio
June 21 16.50 BST Summer Solstice
June 23 After sunset Mercury at greatest eastern elongation
July 04 23.11 BST Earth at aphelion (152,104,278 km)
July 09 All night Saturn abpposition
July 13 After sunset Jupi ter conjunct.i
July 14 All night Pluto at opposition (magnitude 14.2)
July 16 Before sunrise |Sat ur n conjuncti o
July 16/17| 21.00- 01.20 BST | Partial lunar eclipse
July 25 Evenirg Observatory Open Evenings start
August 09 Evening Jupiter conjunctio
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August 12/13 Perseid meteor shower (unfavourable)
August 09 Before sunrise | Mercury at greatest western elongation
August 29 Evening Observatory Open Days end
Sepgember | 02 Invisible Mars at solar conjunction
September| 08 After sunset Jupiter conjuncti o
September| 10 All night Neptune at opposition (magnitude 7.8)
September| 21 16.55 BST Autumnal Equinox
October 03 Evening Jupiter conjunction wit Moon (1.0°)
October 05 Evening Saturn conjunction with Moon (1.1°)
October 26 After sunset Mars conjunction w
October 28 All night Uranus at opposition (magnitude 5.7)
October 27 02.00 BST BST ends
October 20 After sunset Mercury at geatest eastern elongation
November | 11 12.35- 16.30 UT | Transit of Mercury
November | 11 All night Vesta at opposition (magnitude 6)
November | 24 Before sunrise |[Mar s conjunction w
November | 28 Before sunrise | Mercury at greatest western el@atign
November | 28 After sunset Venus & Jupiter conjunction with Moon
November | 29 After sunset Saturn conjunction
December | 13/14 Geminid meteor shower (unfavourable)
December | 22 04.21 UT Winter Solstice
December | 23 Before sunrise |Marsc onj uncti on with
ASTROPHOTOGRAPHY

The Hubble Space Telescope (HST) has been orbiting the Eart
25 years now and has provided a wealth of astronomical data i
form of images of deep space objects that have fascin
scientists, leading to a much greater understanding of the form
of the universe and how it works.

HST images have also brought the universe to life for the ge
public. Images such as tideillars of Creatioithat was released 2
years ago strikca highly resonant chord with the public. Asig
from being a very dramatic image it was scientifically significa
as it helped us to understand the very nature of creatio
scientists nounfdineed in anveaviroBraenttver
similar to tte pillars.

Deep space imaging within the visible wavelengths is not limite
orbiting telescope platforms or large ground based rese
facilities, it can be done by amateur astronomers with a DS
camera and their telescope. The advantage of puttidipital
sensor onto a telescope is that a much deeper, detailed ¢
image can be acquired when compared to a faint, monoch
view through an eyepiece.

In 2018 the Observatory ran two workshops teaching local Hubble Space Telescope image of the Eagle
astronomers and photographers how to tdkep space images bSodzZ I Wt Affl NBR 27
with a DSLR camera attached to a telescope. To acquire images

there are a few challenges that must be overcome:

Firstly, deep space objects are so far away that the photons arriving from it are few and far between so any noise v
image is very noticeable and a single image has a very low signal to noise ratio. Astrophotographers have to learr
remove the noise using techniques pioneered by NASA and other research observatories. Calibration images are us
measure fixd pattern electronic noise generated by the camera itself and vignetting caused by the optics. Once the r
been modeled mathematically it can be subtracted from the images. Random shot noise (named after German physic
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Schottky) is removedy taking multiple images and stacking them to form one final image, which can have a total integ
time of many hours.

The second issue is the fact that the Earth is rotating; in Guernsey we are moving at a staggering 675 mph! To caunt
movement and hold a deep space target stationery on a camera sensor for exposures that might be up to 30 minu
specialist tracking mount is required which has to be vg
precisely aligned with the celestial north pole.

Here are some of the imagesdalon the courses.

Whirlpool Galaxy (Messier 51) and NGC 5195 in t
constellation Canes Venatici. This is a classic grand de
spiral galaxy with graceful winding arms, which are long la
consisting of stars, dust and gas. The red areas are
molecular cloud complexes that are rich in new star form
materials including hydrogen gas. The blue regions are a
of young hot stars. It is thought that the arms of the Whirlp
Galaxy are particularly prominent because of the effects of
close ewoounter with the small, yellowish galaxy, NGC 51
sitting at the end of one of the arms. Scientists believe
small galaxy is pulling on the arm causing tidal forces t
trigger new star formation. Total integrated imaging time
110 minutes.

Bodéds Gal axy (Messier 81) e
82) in the constell ati omn c
8 the left) is another classic grand design spiral galaxy wi
B spiral arms and sinuous dust lanes winding all the way do
into its nucleus. Therms contain lots of young, hot blue
stars and the central bulge contains much older, redder s
and a black hole some 15 t
central black hole.

The Cigar Galaxy dn theright) is a starburst galaxy, so
; called because of gt extraordinarily high rate of star

formatlon The red centre is hydrogen and infrared light indicating rapid star formation, which is due to gravite

interactions with its neighbour Bodeds gal axy. Tot al

The Hercles Cluster (Messier 13)ight,is a great globular cluster of
over 100,000 stars all bound tightly together by their mutual gra
The stars within the cluster are evolved red and blue giant stargs
are thought to be 12 to 13 billion years old, which iscairas old as
the universe. Total integrated imaging time was 35 minutes.

The Orion Nebula (M42) and Running Man Nebula (NGC 19
1975, 1977pn the next pagtorm part of the Orion Molecular Cloug
Complex, which is one of the closest star forming regions to us.
Conplex is a mixture of emission, reflection and dark nebulosity.

The centre of the Orion Nebula is home to four bright stars callec
Trapezium that light up and shape the hydrogen rich emis
nebulosity. The Running Man Nebula is dominated by
characteristic blue colour of young hot starlight reflecting off
interstellar dust that is laced with hydrogen emission nebulos
which resembles a man running. Weaving through the nebulag
dense lanes of dust that block the starlight from behifatal
integrated imaging time 75 minutes.
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The Cave Neaba

TheOrion and Running Man Nebulae

The Cave Nebula (SH255) in the constellation of Cepheus lies along the plane of our Milky Way and has formed :
boundary of the massive Cepheus B molecular cloud complex where stars are born. This maggedsin the HST palette
where individual gasses are mapped to red, green and blue. The teal colours are oxygen and the gold colours su
hydrogen, which are the building blocks for new stars. Total integrated imaging time 17.5 hours.

Jean M Dean

Image credits

Hubble Space Telescope image offha g | e Rikails of ICieatidi NASA.

Whirlpool Galaxy, Bodeand Cigar GalaxiedHercules Globular ClusteAstrophotography Workshgp\pril 2018.
Orion Nebula Astrophotography Workshoiovember2018

The Cave Nebulalean M Dean, October 2018

Jean will be runnindurther atrophotographygourses. Contact her gindean@cwgsy.ndor details.

Congratulations to Jean f or (nahe Veil §eblagselectednBkgatNightthaglzine ds ¢
Photo of the Month for December 20(8age 28) Also for running two successful astrophotography courses. | was
pleased that my picture of the International Space Station crossing the disc of the Sun appetieaoimy Nownagaine in
September 201¢age 99) Ed.

NEW TELESCOPE

In the simmerof 2018 theSection purchasea Celestron Nexstar 8SEdstope. It is a 200mm
diameter 8hmidtCassegrain optical tube mounted on a single fork arm altiagheuth
computerised GOTO basghe optical tube has a focal length of 2m and /10 optical speed. {§
GOTO system is designed for an easy quickupelby pointing the telescope at any three brigt ™
objects in the night sky. From this it will locate itself and then allow the user tdlamy
target in the 40,000 object database (subject to visibility above the horizon), which include
solar system bodies, Messier and NGC objectssatattion of stars.

For those interested in astrophotography the optical tube can be removed andedroptmt
theS e ¢ t Bkywatther HEQ5 mount. There is a Celestron field flattener/reducer, which
allows it to be used at a focal length of 1.26m and /6.3 optical speed.

For anyone who would like to learn how to use this mount then come alafigsday
meeting ora meeting held on tHast Saturday oéachmonth. The telescope is very easy to learn, quick to set up and grea
to use.

Jean Dean

The Section is also purchasin@kywatcher 80 mm refractoi. Ed.
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GROTE REBER (1911- 2002) i A PIONEER OF RADIO ASTRONOMY

Grote Reber was born in Wheaton, lllinois in 1%nd died in Tasmania in 2002, two days short of his 91st birthday. Dul
the 1930s he almost single handedly invented the science of radio astronomy as we know it today. Yet outside radio a
observatories his name is almost unknown.

At schoolanduni ver sity Grote Reber was an active amateur
before he was 16, one of the qualifications for which was being able to read Morse code at 10 words per minute o
Shortly thereafter he wagranted a radio station licence under the sighh WI9GFZ. In those days the focus of the amate
radio enthusiast was in the design and construction of equipimabilities that would come in very handy later on. H
graduated in electrical engineerimgri what is now the lllinois Institute of Technology in 1933. Good fortune meant tha
had no formal education in astronoiinptherwise he might have been directed into a more orthodox area of research; ir
he was able to do entirely his own thing.

Karl Janskyi descri bed by Reber as fAthe right man at 7 had beerr

employed by Bell Labs in tryintp discover the source of shweve atmospheric interference. This was an important probl
in radio bobadcasting during the early 193Gsnd by examining the residual signal left in the chart recordings Jan
discovered radio waves coming from the Milky Way. Janksy initially thought that as the signal appeared to rise in the
dawn, cross the merigh at noon and set in the west it must be caused by Boindirectly, but probably indirectly from solar
heating of the upper atmosphere. Happily, the referees of his first paper took so long to review it that the signalemas
crossing due south dt30am and it became clear that the signal was following sidereal time and was, in fact, correlate
the Milky Way.

Reber wanted to join Jansky at Bell Labs to conti nale
interference was so weak that Bell Labs could not justify spending any more money on the gwdjestis shut down. Reber
then consulted the optical astronomers Arnold Struve at Yerkes Observatory and Harlow Shapley at Harvard; Struve h
heard of the pbnomenon, but Shapley had. Although Shapley wanted to investigate the thattesources at Harvard were
already spread too thinly and he couldnét justify st
radio astronomy resedr project.

Reber worked in the radio industry in Chicago in t
1930s and that put him in contact with salesmen fr
the major thermionic valve manufacturers.
particular, he was able to persuade the representd
of RCA to let him have a magnetrdmat operated at
wavelength of 6¢cni a very short wavelength eve
today. With hindsight it was perhaps unsurprising t
Reber could not detect any radio signals of a cos
origin at that wavelength. He then tried a recei
working at 30cm wavelengthhis time although he
could still not detect any celestial radiation he
able to detect very strong signals from motor
ignition systems. Things were improving.

..........

In order to make an efficient receiver, the receivi
dipole aerial should look at the fassing dish and
nowhere else. A circular waveguide of about hali
wavelength in size is ideal for housing the acti
dipole i in other words it needs to be put in a c&" -
Reber discovered that the biggest aluminium sheets commercially available weremiddéeand about 12 feet long. This
meant that one could be rolled into a can 6 feet long and about 4 feet wide; this corresponds to a frequency of about
and so this is what Reber used to observe the sky. In 1938 Reber turned on his equipmefitdiotirtes at this frequency
and discovered that during the day the motor car ignition noise was very loud; so loud, in fact, that it swamped elsgyth
During the night, however, when the town of Wheaton went to bed and no cars were beinddriliscovered that when the
Milky Way went past the beam of the focussing dish of his telescope there was a definite and distinct signal.

When these early results were being examined the optical astronomers were obtaining resolutions of arc minute
seconds; Reber could manage resolution of about five degrees. It was, therefore, virtually impossible even to tell v
certainty what was the source of a particular signal. Remember that all of his early work was conducted using the
valves and at transistorsso there was a large amount of thermal noise and not much gain in the amplification. Sadl
intensity of the celestial radiation at the higher frequencies that would have given greater resolution was so low
amplifiers Reberwas si ng si mply didndét have the performance.
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Reber was able, however, to construct a satisfactory receiver that operated at 480MHz using improved equipment
available after the War. This threefold increase in the working frequency is significalttsophically speaking, if a
comparative survey is to be conducted there is no point simply increasing the frequency by a factor of 1.5; the dif
would be so slight as to make the exercise somewhat futile. A factor of two is the very least thatemsdesd a factor of
three is almost guaranteed to show some new structure or features in the signals.

In the 1950s Reber moved to Tasmaniane of the places on the Earth that has a particularly transparent ionosphere a
as looking out towards thateresting centre of the Milky Way. His ashes were divided and sent to various radio astro
observatories around the world; some are housed in the Control Room at Jodrell Bank.

Jason Hill

APOLLO 8 TLI

July 2019 marks the 50 anniversary of the Apasl 11 Moon landing, and there will no doubt be many commemorations
was preceded, however, by the Apollo 8 flight to the MaorDecember 2018 the first time man had left the Earth
completely for another object in space.

The Command Module pilot for Aglo 11 was Michael Collins, and he w#se HoustorbasedCapsule Communicator
(CAPCOM) for Apollo 8i the only person allowed to speak to the astrondutsis autobiographarrying the Fire(a copy
of which I have with his signature and a dedicatiom#) he said"Even some of the things which happen on the grou
during a flight are magic, such as watching Apollo 8 carrying men away from the earth for the first time in hi
an event in many ways more aimspiring than landing on the modn.

| was one of the few people to see firgtnd the momentous eve
of the Apollo 8 TLIT the TransLunar Injectionrocket burnwhich
sent the spacecraft out of Earth orbit towards the Moon21
December 1968,mal it seems thak wasthe only one tghotograph
it.

At t he ti me I was Manager
Astrophysical Observing Station on 10,8@@t Mount Haleakala
on the island of Maui, Hawaii, with its massive Bak&mn
satellitetracking camerai an f/1, 20Ginch aperture Schmid
instrumen, weighing 3 tons and standing-fé&et tall. Having
predictions that the event would take place just above our sou
horizon | decided to attempt photography. | set up a direct telep
link wi t h t he Observatoryos
Massachus&t, which in turn hada direct link with the Mission

Control Center in Houston, so that | could getteak updates of the
time and position of the TLI.

| selected two members of my team to assist in the operation, the
performed as predicted, and sgcceeded in getting dozens of
pictures in the couple of minutes from just before the rocket firing
until the spacecraft disappeared behind the mounthiese are the
only pictures which exist of the moment men first left the Edrttey
received wide puixity at the timel in newspapers and magazines
such aslimeandLife. A coupleof themarereproduced hereand
more, together vtih myfull account, can be seen tre
Smithsoniands Nati onaédbsitdat r an
https://tinyurl.com/y9cz2hgn

To this dayt remains the most wonderful sight | have ever seen.
David Le Conte
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PHOTOGRAPHING THE AURORA BOREALIS

Seven years agny wife and | went on a Hurtigruten ship up the Norwegian coast in sefitieh aurora borealis or northern
lights. The trip was just short of a disaster, with a force 12 gale, a ship which broke down, and thick cloud cover. theMNo
2018 we decided to try again, choosing an astrondeaevoyage, and going all the way fradergen to Kirkenes on the
Russian border and back agaitwelve days in all.

This time thgourney was a total success. Astronomer lan Ridpath gave daily lectures and in the evening was on the to
keeping a watch for the aurorae so that passecgeid be

alerted.He pointed out that they are not associated with

sunspots, as commonly believed, but on the solar wind

created especially by coronal holes and coronal mass

ejections, with a twalay advance warning. Displays from

spaceweather.com gave ications of the position and

extent of the auroral oval and the likelihood of aurorae.

In short, we saw the ligk on seven successive evenings,
several of which were quite spectacular, with swirling
masses of green, sometimes tinged with red. | took many
pictures, a couple of which are reproduced harkll
account of the journegnd photography, with more
pictureswill appear on a link from thAstronomy Section
website.

David Le Conte
QUIZ QUESTION

Where can you see the Sun, Meon, the Southern Cross and Venus together in a cluster? Answer otbpage

DE LA RUE OCEAN ON MARS

In 1867 English astronomer Richard Proctor prepared a map of
Mars and assigned names to the Martian featunetiding De
La Rue Ocean named after therenowned Guernselyorn
astronomical photographer Warren De La Rue. The rather
unofficial names which favoured English astronomensiere
replaced in 1919 by the International Astronomical Union, and
De La Rue Ocean is now known Biare Erythraeum(Arabian

Sea) having been referred to as such by Percival Lowe
map of Mars
DLeC

SourcesSociety for the History of Astronomy Bulletissue 30,
Autumn 2018, p 17.
Geography of MarsWikipedia.

THE CURIOUS CASE OF JOHANNES VON GUMPACH

When | lecturd and wrote about Guernsey astronomers in Z8&8ittarius JanMar, 2013, p9) | was unaware of
this gentleman, and only found out about him a couple of yearstl@gtks to a communication from historiar
Gregory Stevens Cox who had been researching idreesl of Victor Hugo. Von Gumpach was a neighbour
Hu g andhe 1860swho referred to him as an astronomer. Intrigued, | set out to find out more about him, anc
struck gold by the acquisition of a lett@ritten from him while in Guernseyo no kss than Guernseyman Warre
De La Ruéan London the latter beinghen Secretargf the Royal Astronomical Society.

It turns out thattheseft yl ed 6 Bar ond von Guoampher isevenadsubtas tavwhether th

was hs real name. 8lf-opinionated,he was prolific in publicatiorbut given to fanciful ideas about astronomy

Scathing about Ne wt o B éngaged indeagthy, lamdly owery,aarrespandence with thd
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