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Welcome to this longer than usual Bulletin. As it is 30 years since the construction of the Liberation
Monument in St Peter Port there is a feature article about its design. Also to highlight: there are
two partial eclipses in March: lunar on 14" March and solar on 29t March. Details are given below.

Astronomy Meetings for March to June

The observatory will open at 7.30pm and talks will start at 8.00pm.

18t March

Black Holes by Robert Roue

This talk follows on from Rob’s fascinating talk last year: Black Holes Revealed, looking at M87,
the Event Horizon Telescope and very long baseline interferometry.

15t April
A brief introduction to widefield nightscapes by Martin Sarre
A ten-minute introduction to imaging the night sky with a digital camera and widefield lens.

Von Karman Lecture: Fixing Voyager: How NASA Restored Communications with Voyager 1
from Across the Solar System (recording)

The NASA Kepler mission has provided its final planet candidate catalogue, the K2 mission has
contributed another four years’ worth of data, and the NASA TESS mission has been churning
out new planet discoveries at a rapid pace. | will walk through the progress of the Kepler
occurrence rate calculations, including the latest understanding of the frequency of Earth-like
planets, and their implications for NASA’s next flagship mission, the Habitable Worlds
Observatory. | will present our new results from K2 and TESS, and outline how K2 and TESS
will able to push the stellar parameter space in which we can explore occurrence rates beyond
that examined by Kepler. Finally, | will highlight some of the pieces of the larger demographics
puzzle — occurrence rate results from the other techniques that probe different stellar and
exoplanet regimes — and progress to be made working to join those pieces together.

Speakers:
Kareem Badaruddin, Voyager mission manager, NASA JPL
Dr. Linda Spilker, Voyager project scientist, NASA JPL



15t April

Royal Institution Lecture: What is a White Hole (recording)

Step beyond the event horizon of a black hole, and descend into the infinite abyss, where
geometry folds and equations tighten around us. Witness the remnants of a star, dense and
distant, as we plummet further into the unknown. And at last, behold the birth of a white
hole, where time and space cease to exist. Renowned for his groundbreaking research in
guantum gravity and his contributions to loop quantum gravity, a theoretical framework that
seeks to reconcile general relativity and quantum mechanics, Carlo will unveil the uncertainty
and exhilaration of venturing into uncharted territory.

Speaker: Carlo Rovelli — lead scientist of the quantum group at the Centre de Physique
Theorique at Aix-Marseille University

29 April

Ocean Worlds by Jean Dean

At the moment the only world in our Solar System that we know has a habitable ocean is
Earth. However, the evidence is mounting for global oceans on some of the worlds in the
outer Solar System which may have all the requirements for habitability. This has led to the
JUICE and Europa Clipper space missions which are currently enroute to the Jovian System.

13t May

Universes multiverses and simulations (recording)

A tapestry of cosmic events stretching over the past 13.8 billion years have shaped our
existence in a vast universe. This lecture will explore how the computer simulations to study
the cosmos have developed in tandem with more down-to-earth pursuits like weather
forecasting. We will see how the resulting computer codes have unlocked our understanding
of the universe, from galaxies and black holes to the essence of matter. And the lecture will
conclude with a look at the multiverse and the contentious idea put forward by some
philosophers and scientists that we may already be living inside a simulation, Matrix-style.
The talk is based on the lecturer's critically-acclaimed book “The Universe in a Box”, published
in 2023.

Speaker: Andrew Pontzen, Professor of Cosmology at UCL




27t May

Von Karman Lecture: SPHEREX: Zooming Out to See the Big Picture (recording)

Meet NASA’s next cosmic mapmaker! SPHEREx — or the Spectro-Photometer for the History
of the Universe, Epoch of Reonization and Ices Explorer — will create a map of the universe
like none before. The space telescope will survey the sky in optical and near-infrared light,
creating an all-sky map every six months. This unique spectral survey will enable science
ranging from our solar system to the very beginnings of the universe.

For more information on SPHEREX please see the article below.

Speaker:
Dr. Jamie Bock, SPHEREX Principal Investigator, Caltech/NASA JPL

10t June

The end of the Universe (recording)

The Universe is expanding, increasingly so. Will this persist or will it collapse back on itself? If
it does expand forever, what happens to the galaxies? What is the long-term trajectory for
the ultimate in collapsed matter, black holes?

Speaker:
Professor Katherine Blundell OBE, Professor of Astrophysics at Oxford University and a
Research Fellow at St John's College.

24 June

Von Karman Lecture: Sulfur Crystals on Mars: Curiosity’s Happy Accident and Other Suprises
While the rover has previously detected sulfur-based minerals, this rock is made of pure,
elemental sulfur. Join us for a live conversation with Dr. Ashwin Vasavada, Curiosity’s project
scientist, to discuss the significance of the finding as well as other notable discoveries from
the mountain-climbing Mars explorer’s 12th year on the Red Planet. (recording)

Speaker:
Dr. Ashwin Vasavada, project scientist for the Curiosity rover, NASA JPL

Spring Stargazing

As we move into Spring the constellation of Leo sits nicely in the night sky; it is one of the
first forty-eight constellations catalogued by Ptolomy in 150B.C. Locating Leo is easy, find
the Plough and the two pointer stars Merak and Dubhe (the ones you would normally use to
find Polaris) and project the line in the opposite direction and you will find the constellation
of Leo. The stars forming the lion’s mane form the asterism as the Sickle, with the bright,
blue-white Regulus at the end of the handle. Regulus is 75 times larger than the Sun and
150 times brighter with an apparent magnitude of +1.35, making it the 21t brightest in the
night sky and thus a very good GOTO alignment star.



Leo contains several Messier objects including: the Leo Triplet of galaxies, M65, M66 and

NGC3628; and galaxies M95, M96 and M105.
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Also look for Bootes, the ox-driver, ploughman, or herdsman. The constellation is dominated
by the Kite asterism, with the 4t brightest star, red-giant Arcturus at the tail end, which is a

mere 46.7 light-years away.

The brighter regions of the Milky Way are also starting to become visible as darkness occurs,

with the core starting to show in the early hours.
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There are several open star clusters that are good viewing: Messier 35 and 37, and M44 the
Beehive Cluster. A mere 600 light-years away the Beehive Cluster is one of the closest star
clusters to our Solar System and it contains mostly young stars of about 600 million years old
(our Sun is 4.6 billion years old). The cluster spans about 15 light-years (which is about the
equivalent of 3 full moons) and contains around 1,000 stars.

There are also globular clusters which are collections
of 100,000’s stars tightly bound together by their
mutual gravity, which contain some of the oldest stars
in our galaxy. One of the most spectacular is the Great
Globular Cluster in Hercules, Messier 13. It is about
25,000 light years away and spans about 150 light-
years. At the centre, the stars are densely packed,
with approximately 100 stars in a cube with sides of
just 3 light years; for comparison the closest star to
the Sun is about 4 light-years away.

JMDean'

For more information on the night sky see: Night Sky Guernsey.

Lyrid Meteor Shower

The Lyrid meteor shower is a burst of meteor activity occurring around mid to late April. This
year they will peak on the night of the 22-23 April and will be visible between the 16-25 April.
The best time to see the shower is in the early morning of the peak day (23™) when the Moon
will be below the horizon until about 4am BST, making ideal conditions for observing the
maximum. Wait until after midnight when the radiant point, in the constellation of Lyra, will
have risen in the East. The later in the morning you wait, the higher the radiant will rise and
the fewer meteors will be hidden below the horizon. But the closer you get to
moonrise/sunrise the brighter the sky is going to become, so plan accordingly!

Meteors are small chucks of debris left in the wake of some celestial objects, like asteroids or
comets. When the Earth passes through this trail of material, it scoops up a number of these
pieces which fall into the atmosphere. These objects are moving extremely fast (about
50km/s) compared to the relatively still atmosphere. In fact, they fall so fast that the air in
front of them cannot get out of the way fast enough, instead getting rapidly squashed and
heating up. This causes the surface of the meteor to reach temperatures as high 1600°C,
glowing brightly, which is visible as a short-lived streak of light in the sky.

Most meteors are so small that they burn up well before they hit the ground. However, a
handful will get through, with the remnant left on the ground called a meteorite. The Lyrid
meteor shower is associated with long-period Comet C/1861 G1 Thatcher. It is the oldest
recorded meteor shower still visible today, and was first recorded in 687 BCE.


https://www.astronomy.org.gg/do-and-see/months-sky/tag:weather
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While the Lyrid meteors will be visible all across the sky, following their path backwards they
will appear to originate from the constellation of Lyra, the lyre, which contains the star Vega.
In reality the meteors have nothing to do with this distant group of stars. The direction they
appear to come from is dictated by the motion of the Earth and the debris itself.

All of the meteors are coming in approximately parallel to one another, like lanes of traffic on
a straight motorway. Our perspective makes them appear to travel sideways across the sky.
Just as a person standing on the central reservation of the motorway will have cars pass on
either side of them, the meteors will appear to diverge from the so-called radiant point in
Lyra and streak across the sky in all directions.

Very rarely a meteor will be particularly bright, with those appearing brighter than any of the
planets (Venus being typically the brightest) classed as a fireball.

Two Eclipses

Partial Lunar Eclipse 14" March: The sequence is as follows: the penumbral eclipse begins at
03:57; the partial eclipse - when the umbra contacts the Moon - begins at 05:09, when the
Moon will start to get red; the maximum will occur at 06:20, this is when the eclipse reaches
its greatest magnitude, while still just above the horizon at 1.4°; The total eclipse begins at
06:26, but the Moon will have started to set and being so low on the horizon there will be
some dimming of the light so it will be harder to see; the Moon sets at 06:31, so the waning
eclipse will not be visible. The sky will start to lighten at 05:16 with the start of nautical
twilight, followed by civil twilight at 05:53 and daylight at 06:25. All times are GMT.



03:57 Penumbral Eclipse begins (23.5])
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Partial Solar Eclipse on 29t March: the Sun will be in the south-east at the start and move
towards the south when the partial eclipse ends. It will start at 10:01, when the Moon’s
shadow touches the Sun. The maximum visible from Guernsey will be at 10:57 when 31% of
the Sun will be obscured, and the partial eclipse will end at 11:55. All times are GMT.

Sun

NEVER look directly at the Sun.
You can seriously hurt your eyes, and even go blind.
Use proper eye protection such as
solar eclipse glasses or a special solar filter.
Sunglasses are NOT safe.

Never look directly at the Sun, always use proper eye protection such as solar eclipse
glasses. Never use optical equipment to view the Sun unless it is fitted with appropriate
filters. The best place to buy filters is from a reputable telescope dealer, such as Rother
Valley Optics or First Light Optics.



Liberation Day 2025 and the story of the Liberation Monument

This year marks the 30™ anniversary of the construction of the
Liberation monument in St Peter Port.

Three thousand years ago Neolithic man erected stone
monuments on Guernsey, placing them as precisely as they
could, using the best technology available at the time. Some of
them can still be seen - great stones providing a memorial to
those ancient peoples.

These prehistoric monoliths were the inspiration for Guernsey
artist Eric Snell, who was commissioned by the States of
Guernsey to design a monument to commemorate the 50th
Anniversary of the Island's Liberation from Second World War
Occupation on the 9th May 1945.

La Longue Rocque/Hale Bopp

The Liberation Monument is precisely placed, to mark the path of the Sun on the 9th May
1995. The tip of the shadow of the 5-metre obelisk falls on a curve of stone seating
throughout the day, and provides a link between 1945, 1995, and each Liberation Day in the
future.




The obelisk is made up of 50 layers of Guernsey granite - one layer
for each year of freedom. The top layers are sheared away to
represent the five years of occupation endured by islanders. The
seating and platform are off-white French granite which enhances
the visibility of the shadow cast by the obelisk.

Inscriptions placed on the seating record the major events of the
9th May 1945: the signing of the surrender of the German forces
at 7.15 am, the landing of the British Liberating Force at 8.00 am,
and the unfurling of the Union Flag at 10.15 am.

Also recorded is Winston Churchill's memorable statement:
"Our dear Channel Islands are also to be freed today."

At the east end of the seating the words "Thanks be to God" are inscribed in English and
Guernsey-French.

The design of the Monument is not just specific to one day each year, but it is also unique to
Guernsey. Nowhere else would the Sun cast a shadow in the precise curve at the precise
times recorded by the inscriptions on the seating.

The curve of the seating, shape of the top of the obelisk and shadow positions on the seating
were precisely calculated by David Le Conte, FRAS on behalf of the Astronomy Section of La
Société Guernesiaise. It was positioned within about a hundredth of a degree (approximately
one millimetre), giving a precision of just a few seconds in time. The accuracy will change
slightly in the future, because of the effect of leap years, weathering, settlement, and changes
in the Earth's rotation and orbit. However, it should be reasonably accurate for several
hundred years - but only on the 9th May!
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The path of the tip of the shadow on the 9th of May.
The bend in the curve between 6.55 am and 7.00 am is where the shadow moves from the base to the seating.
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The Monument was planned as the focus of the
major celebrations commemorating the 50th
Anniversary of the Liberation, on the 9th May
1995. It is a marriage of art and science which
provides a lasting commemoration of Guernsey's
Liberation. In addition, it also serves a utilitarian,
as well as a commemorative purpose. It is in a
central location on the Harbour of St Peter Port,
near the centre of the town, and adjacent to the
departure point for boats to the other islands of
the Bailiwick of Guernsey. On most days of the
year it is thronged with people, enjoying the

sunshine and surroundings. Many may be indifferent to the fact that they are sitting on a
piece of the Island’s history, but the unique design of the Liberation Monument creates
tremendous interest and acknowledgement of Guernsey’s troubled past, and that wonderful
moment of freedom celebrated at this very spot over 50 years ago.

Before the unveiling, left to right: Phil Sebire (Granite Le Pelley, builders), David Le Conte, FRAS
(astronomical calculations and experiments), Eric Snell (artist/designer), Peter Dodsworth (Granite Le

Pelley), and Sean Harvey (Engineering Surveyor, States of Guernsey).

All credits: David Le Conte

If you wish to find out more about sundials that can be seen in Guernsey,
see Guernsey Sundials by David and Dorothy le Conte, available from the
Astronomy Section and La Société Guernesiaise, Candie Museum.
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Young and hungry newborn stars in the Orion Nebula

In the top right of this HST image is a binary star system comprising two protostars orbiting
each other. Each star grows as it gathers material from the disks of dust around them.

On the left is a jet ejected by a protostar (out of frame). This jet ploughs into the surrounding
gas and dust which is within the massive star-forming region of the Orion Nebula. This nebula
is home to hundreds of newborn stars.

12



Euclid discovers rare Einstein Ring

Euclid blasted off on its six-year mission to explore the dark Universe on 1 July 2023. Before
the spacecraft could begin its survey, the team of scientists and engineers on Earth had to
make sure everything was working properly. During this early testing phase, in September
2023, Euclid sent some images back to Earth. They were deliberately out of focus, but in one
fuzzy image Euclid Archive Scientist Bruno Altieri saw a hint of a very special phenomenon
and decided to take a closer look.

The Einstein Ring, an extremely rare phenomenon, turned out to be hiding in plain sight in a
galaxy not far away. The galaxy, called NGC 6505, is around 590 million light-years from Earth,
a stone’s throw away in cosmic terms. But this is the first time that the ring of light
surrounding its centre has been detected, thanks to Euclid’s high-resolution instruments.

13



The ring around the foreground galaxy is made
up of light from a farther out bright galaxy. This
background galaxy is 4.42 billion light-years
away, and its light has been distorted by gravity
on its way to us. The far-away galaxy has not
been observed before and does not yet have a
name.

Albert Einstein’s general theory of relativity
predicts that light will bend around objects in
space, so that they focus the light like a giant
lens. This gravitational lensing effect is bigger
for more massive objects — galaxies and clusters
of galaxies. It means we can sometimes see the
light from distant galaxies that would otherwise
be hidden.

If the alignment is just right, the light from the distant source galaxy bends to form a
spectacular ring around the foreground object. These Einstein rings are a rich laboratory for
scientists. Studying their gravitational effects can help us learn about the expansion of the
Universe, detect the effects of invisible dark matter and dark energy, and investigate the
background source whose light is bent by dark matter in between us and the source.

Asteroid Bennu Contains Building Blocks of Life

The chemical building blocks of life have been found in the grainy dust of asteroid Bennu, an
analysis reveals. Samples of the space rock, which were scooped up by a Nasa spacecraft
Osiris-Rex and brought to Earth, contain a rich array of minerals and thousands of organic
compounds.

These include amino acids, which are the molecules that make up proteins, as well as
nucleobases - the fundamental components of DNA. This does not mean there was ever life
on Bennu, but it supports the theory that asteroids delivered these vital ingredients to Earth
when they crashed into our planet billions of years ago. The same ingredients could also have
been similarly delivered to other worlds in our Solar System.

"What we've learned from it is amazing," said Professor Sara Russell, a cosmic mineralogist
from the Natural History Museum in London. "It's telling us about our own origins, and it
enables us to answer these really, really big questions about where life began. And who
doesn't want to know about how life started?"

14
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Grains of asteroid Bennu, contained in the sample mechanism.

New Super-Earth just 20 light-years away

A super-Earth is a typically a terrestrial planet, more
massive than Earth but lighter than Neptune. HD 20794d
is a super-Earth exoplanet that orbits a G-type star. Its
mass is 4.8 Earths, it takes 90.3 days to complete one
orbit of its star, and is 0.3499 AU distance from its star.

Over the past thirty years, astronomers have identified
more than 7,000 planets outside of our solar system — a
remarkable leap since the first exoplanet discovery in
1995. Yet, researchers estimate that countless more
remain undetected in our galaxy alone.

HD 20794 d

New image of the Cosmic Web

Aninternational team has captured an unprecedented image of a cosmic filament connecting
two galaxies. This observation which was hundreds of hours, was made using the MUSE
instrument installed on the Very Large Telescope in Chile. The filament shown, dates back to
when the Universe was about 2 billion years old, and it connects two actively forming galaxies.

15



The cosmic web, composed of dark matter filaments, serves as the framework of the
Universe. Galaxies form at the intersections of these filaments, where intergalactic gas fuels
star formation.

The team used computer simulations to compare their observations with theoretical
predictions. The results show remarkable agreement between current cosmological models
and observed data. This validation strengthens our understanding of gas distribution in the
Universe.

Davide Tornotti, a PhD student at the University of Milano-Bicocca, explains that this
observation allows for precise characterization of the filament's shape. For the first time,
researchers were able to directly measure the boundary between the gas in galaxies and that
of the cosmic web.

David Tornotti, University of Milano-Bicocca
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SPHEREX — the next cosmic mapmaker - launch

The Spectro-Photometer for the History of the Universe,
Epoch of Reionization and lces Explorer (SPHEREx) is a
planned two-year mission that will survey the sky in optical
as well as near-infrared light which, though not visible to the
human eye, serves as a powerful tool for answering cosmic
questions. Astronomers will use the mission to gather data
on more than 450 million galaxies, as well as, more than 100
million stars in our own Milky Way.

SPHEREXx will survey hundreds of millions of galaxies near and
far, some so distant their light has taken 10 billion years to
reach Earth. In the Milky Way, the mission will search for
water and organic molecules - essentials for life, as we know
it - in stellar nurseries, regions where stars are born from gas
and dust, as well as disks around stars where new planets
could be forming.

Every six months, SPHEREx will survey the entire sky using technologies adapted from Earth
satellites and interplanetary spacecraft. The mission will create a map of the entire sky in 102
different colour bands, far exceeding the colour resolution of previous all-sky maps. It also
will identify targets for more detailed study by future missions, such as NASA's James Webb

Space Telescope and Wide Field Infrared Survey Telescope.
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European Southern Observatories Extremely Large Telescope

ESQ’s ELT is bathed in the sunset light of Chile’s Atacama Desert. The construction of the ELT
began in May 2017 and is due to be completed and first light set for 2028.

From the vantage point in the photograph, the ELT’s white tube-like altitude structure is an
eyecatcher. The close-knitted truss structure at the bottom is the support cell of the ELT’s 39-
metre primary mirror, the largest telescope mirror ever made. The light it collects from the
cosmos will bounce off to the secondary mirror, which will be held in the central ring seen at
the very top of the picture. Light will then travel down again through the ELT’s central tower
and its three additional mirrors, before it reaches the scientific instruments that will be
located at the side of the telescope.

At first glance, with no humans for scale, the steel structure might look modest in size. But
the altitude structure alone is already more than 50 metres high, and the roof opening is 41
metres wide. The journey from the entrance to the ELT dome to the top, via the stairs and
walkways, takes about 30 minutes.

ESO/G. Vecchia

Clear Skies from the Astronomy Section Committee
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