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Society Notices

Dear Members,

Regrettably, the Committee have had to make the difficult decision to cancel our planned open evenings at Orwell Park
Observatory on Friday and Saturday 23/24 October. We failed to reach the threshold of members volunteering to help,
so could not run these events safely. If you had volunteered to help on these dates, can | please thank you for putting
your name forward.

The Committee have decided to move the event to a single evening, which will now be held on Saturday 13th
February 2027. This event is the most important outreach event for our society of the year. It raises public awareness
in astronomy and the Observatory and is an important fundraiser.

Please consider helping out, if you can, you do not need to be an expert in astronomy or the Observatory. We always
need help with car parking, meeting and greeting and operating telescopes on the sports field. If you would like to help
out, please let myself or any Committee Member know, with any role which you would be comfortable performing.

An observing highlight this month is Saturn, at opposition on October 4th. The planet’s altitude has been slowly
increasing over the last few years and the rings are starting to open up again. It should be a glorious sight in the
evening sky.

| hope to see you at one of our meetings in the coming month.

Thank you and clear skies!

Andy Gibbs, Chairman.

Committee 2026

Chairman  Andy Gibbs Set overall agenda for OASI, Chair committee meetings, Press and publicity
Secretary  Roy Gooding Outreach meetings (jointly with Chairman), observatory decoration
Treasurer  Paul Whiting Finance, Supervision of applications for grants. Visits by outside groups,

Observatory tours, public appreciation of astronomy, Outreach activities
Committee James Appleton Committee meeting minutes, Web site
Martin Cook Membership, Tomline refractor maintenance & user testing

Matt Leeks Safety & security
Peter Richards Lecture meetings

Mike Whybray Astronomy Workshops, Child protection officer, Orwell Park School Astronomy

Andy Willshere LiAbfarian
Adam Honeybell Newsletter

Paul Whiting OASI @ Newbourne

Committee Meeting

Our next Meeting takes place on Friday 27" November 2026 at 8pm via Zoom
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Society Contact details

Website: https://www.oasi.org.uk

Events: https://www.oasi.org.uk/Events/Events.php
Email queries: info@oasi.org.uk

Submissions for Newsletter: news@oasi.org.uk

Members-only message board: https://groups.io/g/OASI

Observatory (meeting nights only): %@ 07960083714

Social Media

For other astronomy news and astro pictures try our socials:

Facebook: https://www.facebook.com/groups/445056098989371
YouTube: https://www.youtube.com/@orwellastronomical425
WhatsApp: There is a WhatsApp group. Please email to be added.

We'd like to use social media a little more, since it’s a more direct and immediate way to interact with members and
potential members. Feel free to post pictures, comments or interesting articles. The more it’s used, the more other
people will be inclined to use it as well.

Articles for OASI News

News, pictures and articles for this newsletter are always welcome.
Please send tables as separate files in one of these formats (Excel, .csv, OpenOffice)

If you don’t feel up to writing a major article, perhaps you might write a short note for OASI News along the lines of
“This month | have mostly been observing/constructing/mending/reading/etc.”

Please send material for the OASI web site and newsletter e.g., observations, notices of events, general interest
articles, to news@oasi.org.uk

The CLOSING date is the 15th day of the month (i.e. 15" August).

The Newsletter archive is at www.oasi.org.uk/NL/NL form.shtml

Authors, please note that your articles will be publicly available worldwide!

Reproducing articles from OASI News

If you plan to reproduce an article exactly as per OASI News then please contact the Editor — otherwise, as a matter of
courtesy, please seek permission from and credit the original source/author. You may not reproduce articles for profit
or other commercial purpose.
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Meetings and events

oasi.org.uk

We have regular meetings on the 2" and 4" Monday of the month (usually) at Newbourne Village Hall, and every
Wednesday at Orwell Park. Night sky observing will usually take place when the skies are clear. See website for more

events.

Date, Time & Location

Contact

Event

Weekly, every Wednesday, from
20:00, Orwell Park Observatory,
Nacton

Martin Cook

Observatory open

Tuesday 6th October 2026 20:00 Orwell
Park Observatory.

tour@oasi.org.uk

Taster evening. £5 per head. Places must be booked in advance by
email: tour@oasi.org.uk .

Monday 12th October 2026 19:30
Newbourne Village Hall.

newbourne@oasi.org.uk

Newbourne meeting. Beginners and new members welcome! 19:30
Doors open. If this will be your first visit to a Newbourne meeting,
plus drop us a quick email first so that we know to expect you:
newbourne@oasi.org.uk .

Monday 19th October 2026 20:00 Zoom
lecture. (Login details are provided by
email to members.)

Pre-recorded talk by Katharine Mulrey, The Detection of Ultra-High-
Energy Cosmic Rays and Neutrinos Through Their Radio Signals.

Monday 26th October 2026 19:30
Newbourne Village Hall.

newbourne@oasi.org.uk

Newbourne meeting. Beginners and new members welcome! 19:30
Doors open. 19:45 Sky Notes by Bill Barton, FRAS, followed by Astro
News by Paul Whiting, FRAS. If this will be your first visit to a
Newbourne meeting, plus drop us a quick email first so that we know
to expect you: newbourne@oasi.org.uk .

26100ASINews
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OASI @ Orwell Park

There are regular meetings every Wednesday evening from 8pm. Access is controlled by a gate and a fob. The entrance
is gate 2 is on Church Road, What3Words is tour.fuse.banks

Access into the School Grounds and Observatory Tower
The route is as follows:

¢ Enter through gate 2 (gate 1 being the main gate) and
park inside as per the attached map.

¢ Enter the school through the double black doors as
indicated on the map. A key fob will be required to open
the door.

¢ Continue straight through the next two sets of double
doors.

e Turn left at the end of the short corridor then
immediately right.

¢ Pass through the single door and on your left you will
find the staircase leading to the observatory.

* On no account must you deviate from this route.

When leaving the observatory use the same route but in reverse. Please keep noise to a minimum as there are staff
quarters nearby.
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OASI @ Newbourne

newbourne@oasi.org.uk ] i

We meet at Newbourne Village Hall, Mill Lane, IP12 4NP
on the 2nd and 4th Mondays from 19:30.

lewbourne

What3Words scars.atlas.printing

Visitors are welcome but we do ask you to join the
Society after two visits.

http://www.oasi.org.uk/OASI/Membership.php

Newbourne dates for 2026

October 12 26(S) 2
November 09 23(S)
December 09 14

peoy HIuLAEA

We open up for all meetings at 7:30pm.

Astro News (A) / Sky Notes (S) at 7:45pm followed by any Talks (T), Workshops (W) and occasional Quiz (Q).

# indicates a change to the normal monthly pattern.

Forthcoming Outreach Programmes 2026

All members are welcome to come along and help out at these events — you don’t need to be an expert in the
subject, just some enthusiasm! Just respond to the email call for help prior to the event.

Please note that not all events are open to the public.

Saturday 5 December 2026 | 09-30-17:00 | Back to Basics - Aurora Special — Ipswich
Places MUST be booked

Kesgrave War Memorial Community Centre, Twelve Acre Approach,
Kesgrave, lpswich, IP5 1JF.

Places must be booked. Details and arrangements for booking.
Open to all
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BAA news, events & webinars

BAA: https://britastro.org/events/future-events

Events correct at time of publication, please go to website for latest information.

Date Event

Saturday 3 October Radio Astronomy Section Day Meeting
Saturday 24 October SPA Meeting - Northampton

Wednesday 28 October BAA Meeting and Annual General Meeting
Saturday 31 October The International Astronomy Show

Friday 13 November SPA residential weekend 2026

Saturday 12 December BAA Christmas Meeting

The BAA Radio Astronomy Section

The BAA Radio Astronomy Section have been enjoying talks, seminars and tutorials via Zoom and these
are available on the BAA YouTube channel https://www.youtube.com/user/britishastronomical/playlists.
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Sun, Moon and planets
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The Night Sky in October 2026

Event times are for Orwell Park Observatory at 52.0096°N, 1.2305°E. Times are GMT unless otherwise stated.

Sources: http://heavens-above.com/PlanetSummary.aspx http://heavens-above.com/moon.aspx

Object Date Rise Set Mag. [Notes
Sun 1 05:56 | 17:33
o
31 06:48 | 16:29
Moon 1 19:21 | 12:33 Perigee: 01 October 21:00
C Last Quarter: 03 October 13:25
New Moon: 10 October 15:50
Apogee: 16 October 22:59
First Quarter: 18 October 16:13
Full Moon: 26 October 04:12
Perigee: 28 October 18:14
31 20:52 13:12
Mercury 1 08:16 | 17:59 -0.1
g
31 07:53 | 16:34 2.8
Venus 1 09:22 | 17:34 -4.8
Q
31 06:04 | 15:31 -4.1
Mars 1 23:31 | 15:32 1.1
d
31 23:05 | 14:16 0.9
Jupiter 1 01:17 | 16:10 -1.9
fo1|
31 23:43 14:22 -2.0
Saturn 1 17:46 | 06:16 0.3
h
31 15:44 | 04:06 0.5
Uranus 1 19:25 | 11:32 5.7
B
31 17:24 | 09:29 5.6
Neptune 1 17:23 | 05:31 7.7
%
31 15:24 | 03:29 7.7
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Occultations during October 2026

https://iota-es.de/moon/grazing_descrx10I.htmland

http://www.lunar-occultations.com/iota/bstar/bstar.htm

Observers are encouraged to download and install the Occult software program [Windows only] to generate

predictions for their own particular site coordinates.

Meteor showers during October 2026

Name Date of Dates Max z Description
Maximum visible

Draconids 9 October 6-10 Oct 5 Slow meteors; best viewed in the
evening when Draco is high

Orionids 21 October 2 Oct-7 Nov 15 Fast meteors with fine trains from
Comet Halley; best after midnight, but
a 72% waxing gibbous Moon interferes
near the peak

Southern Taurids| 5 November 20 Sep-20 Nov 7 Low rates but occasional bright, slow

fireballs; associated with Comet Encke

See also https://www.rmg.co.uk/stories/topics/meteor-shower-guide

For radio observation, use reflections from Graves Radar on 143.049MHz or the Brams transmitter in Belgium on

49.97MHz and UK GB3MBA on 50.408MHz https://www.ukmeteorbeacon.org/Home

See also https://www.popastro.com/main_spal/meteor/radio-meteor-observing-2020/.

26100ASINews
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Source : https://heavens-above.com/Comets.aspx.

Comet Brightness Date of last Angular Constellation
reported separation from
observation sun
10P Tempel 2 8.0 2026-Aug-15 159.0 Piscis
Austrinus
220P McNaught 9.9 2026-Aug-16 102.0 Cetus
169P NEAT 11.4 2026-Aug-15 22.0 Leo Minor
88P Howell 13.8 2026-Aug-15 100.0 Aries
63P Wild 13.8 2026-Aug-02 26.0 Leo
C/2024 T5 ATLAS 14.4 2026-Aug-15 74.0 Lepus
29P Schwassmann-Wachmann 1 14.5 2026-Aug-13 28.0 Virgo
C/2024 J3 ATLAS 14.5 2026-Aug-15 109.0 Lyra
260P McNaught 14.6 2026-Aug-14 84.0 Taurus
C/2024 R4 PANSTARRS 14.7 2026-Aug-14 116.0 Cygnus
C/2023 R1 PANSTARRS 15.0 2026-Aug-15 86.0 Libra
78P Gehrels 15.1 2026-Aug-13 58.0 Orion
C/2021 G2 Atlas 15.5 2026-Aug-15 99.0 Hercules
24P Schaumasse 15.6 2026-Aug-02 79.0 Libra

26100ASINews
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Visible ISS passes >302 max altitude for October 2026

Source: http://heavens-above.com/PassSummary.aspx?satid=25544

Times are GMT.
Predictions are approximate (07/04/25) due to craft adjustments. Check the day before.
There are more passes than this, but they’re below 30 degrees, so will be harder to spot unless you have good
weather and can see the horizon. As with stella/planetary brightness, the more negative the magnitude, the

brighter it is.

) Start ) )

Brightness Highest point End
Date

(mag) Time Alt. Az. Time Alt. Az. Time Alt. Az.
180ct |-0.4 05:16 10° SwW 05:19 35° SSE 05:22 12° E
200ct |-1.6 05:19 16° WSW | 05:21 60° SSE 05:24 12° E
210ct |-14 04:34 43° S 04:34 47° SSE 04:37 12° E
22 0Oct |-2.3 05:21 21° WSW | 05:23 79° SSW 05:27 12° E
230ct |-2.3 04:36 64° SwW 04:36 71° S 04:39 12° E
24 0Oct | -2.3 05:23 21° w 05:25 81° WSW 05:29 12° E
250ct |-2.5 04:38 82° WSW | 04:38 82° WSW 04:41 12° E
26 Oct |-1.9 05:25 21° w 05:28 69° S 05:31 12° ESE
27 Oct | -2.5 04:40 78° SwW 04:40 78° SwW 04:43 12° ESE
28 Oct | -1.7 05:28 23° w 05:29 44° SSW 05:32 12° SE
29 Oct | -2.2 04:42 57° SSW | 04:42 57° SSW 04:45 12° ESE

26100ASINews
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Quantum Technology and Society’s Understanding since

its Inception

A short article from the library.
Andy Willshere

Like all new facets, quantum technology has developed from conceptual theory into a swiftly advancing technical
era of computerisation and worldwide communication. We have reached a point where society knows what it would
like to do, but isn’t sure that when they get to this point they can control it. Perhaps some don’t actually care too
much as long as profit is the key aspect. This short article is an attempt to broaden outlooks about our utopia.

We can consider that the conception of quantum theory begins in the early 19" century with Max Plank and Albert
Einstein, the former with his quantum hypothesis (1900) and the latter his photoelectric effect (1905). Later in the
century groundbreaking pieces of work giving rise to how quantum theory could be utilised in information process
and analysis was produced. In timeline order we have Erwin Schrodinger who in 1935 envisaged quantum
entanglement; Stephen Wiesner in 1968-70 introduced superdense coding , a quantum communication protocol;
Alexander Holevo in 1973 devised information extraction from quantum states and Paul Benioff with his quantum
Turing machine in 1980. All this work began to change our known standard physics into theoretical abstract ideas for
a skeleton structure for quantum data models.

We have now galloped into the time span from the 1990’s to today. Algorithms became one of the words of the
century. Advances began to prove that quantum computers could outperform classical types. It could be said that
perhaps a quantum leap had occurred. Quantum hardware began to develop across many different mediums. The
gubit became a bye-line in speed and data concentration. The foundation for quantum processors was being laid,
expeditious algorithm coding developed and qubit stabilisation improved. We had at last moved from possibility to
probability, from basic mathematics to calculus, from morse-code to superposition and entanglement.

Quantum communication is a key concept for ongoing paradigms. Transmission of information between remote
guantum systems without loss or degradation of data would transform cybersecurity, with photons being the carrier
of choice, with perhaps satellite links.

Already we have applications that include construction diagnostics and ecosystem monitoring. So as long as the
boundaries are pushed by the myriad of people working in these fields, in geological terms, quantum computers,
networks, sensors and communication devices are just around the corner.

From the early days of quanta, which were simply considered a theoretical possibility for information transmission,
guantum technology has evolved. The operational building blocks of this technology are:

1. Superposition: This can be considered as an equation that has several correct solutions. An example is a
qubit (quantum bit) which can be designated 0 or 1 or a linear combination of both states.

2. Entanglement: This considers that the quantum state of any particle in a given group cannot be considered
on its own, even when distances are very large.

3. Interference: This considers that amplitudes can either strengthen or cancel computational results.

These building blocks permit quantum devices to access many areas where conventional designs would falter. Multi
—particle system responses for example could be used in diagnosis of faults whether within humanity or throughout
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society. Quantum computing is gaining momentum, and showing that it is a multi-faceted host of new plans and

designs. However one of the most difficult problems to alleviate is to maintain logical qubits with an error rate
below that of physical qubits. This refers to qubits that have been encoded using a supply of physical qubits, and will
probably take several years to solve. Obtaining a satisfactory error rate, along with satellite linked networks and
business use quantum sensors, will provide researchers and scientists with a very heavy workload for the next few
years. The Holy Grail of quantum technology is fault accepted quantum computing, allowing for the stability of
logical qubits.

Al has become one of the buzz words in life. Well it will also be connected to quantum computing. Once error
correction has been solved, then speedy quantum Al will be to the forefront of society. It will perform tasks at a
much faster rate than at present and speed up most areas of human existence. From reading massive galaxy star
charts looking for anomalies, to checking medical results, finding new drugs for chronic iliness and to establish
climate modelling, Al and quantum computerisation will be involved. In fact it is difficult not to think of how Al will
enhance discovery from algorithms to zonal harmonics. This can be considered as a natural progression to quality of
life. Overall, combining the abilities of Al and quantum research will result in better designs in most requirements,
better quantum circuits, faster and better error code function and produce ideal qubit positioning maps for
manufacture.

Up to now we have only considered in basic terms what Al and quantum theory and computing can do for society.
What we haven’t considered is converting the labour personnel. Jobs such as administration and data analysis will
change to strategy and supervision. New roles such as quantum engineering, algorithm coding and auditing and
adaptation of educational systems will occur. These will require a great deal of funding but will enhance the quality
of existence in the future. One big political headache will be to regulate Al transparency and to make it accountable,
to institute an International standard and to provide the results to all. In the future Al will be established within
most facets of society.

Finally, will both Al and quantum computing have an impact on Astrophysics. The answer has to Yes! Considering the
speed at which these mediums operate, simulations and data analysis will give answers that conventional
computers cannot produce. Black holes, Neutron stars and stellar evolution can be viewed in greater detail and
simulations will produce more information. Theories that we have used for decades and expeditious reading of large
data sets can be tested. Finally, enhanced signal detection and planetary discovery. These are just a few thoughts
about the astrophysical future, without touching any aspect of space exploration and information transmission.

It looks as if the future is going to be wonderful, but | would suggest a line from a TV show “Be careful out there”.
References:

What is Logical Qubit

Timeline of quantum computing and communication - Wikipedia

The Evolution of Quantum Computing Technology

Thirty Years of Quantum Technology: The Growth of Computing, Communication, and Sensing (1995 to 2025) |

Quantum in South Carolina

[2605.29137] Quantum error correction and fault tolerance: A comprehensive tutorial

https://www.sciencenewstoday.org/ai-and-quantum-computing
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One Sky, Four Scopes

Steve McElvanney, with assistance from Claude

In July | sent round a slide pack proposing a second Seestar collaboration. | was hoping for eight telescopes. By the
time we had a clear night | had four, which | am told is the normal ratio for anything involving volunteers and the
British weather.

Four of us imaged the Bubble Nebula, NGC 7635, on the night of 8 September, from four gardens spread across
Suffolk and north Essex. Folding in a session of my own from four nights earlier, we finished with 8.41 hours of
usable data on a single object.

That number is worth pausing on, because one telescope could not have produced it. On 8 September from
Woodbridge the sky is properly dark — the Sun more than 18° down — for about six hours and forty-five minutes.
The four of us gathered 6.88 hours on that one night, and 8.41 with my earlier session folded in — more, from a
single night, than the night was long. And for scale within our own society, the best Seestar image of the Bubble in
the OASI archive runs to forty minutes — Paul Whiting’s, as it happens, and the picture | used to advertise the
project in the first place.

NGC 7635, the Bubble Nebula. 1,064 frames, 8.41 hours, four Seestar S50s, four gardens.

The people
Page 15 of 24
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Steve McElvanney Melton, near Woodbridge
Paul Whiting Felixstowe

Andrew Scott Wivenhoe, near Colchester
Steve Tetlow near Hadleigh

Four ZWO Seestar S50s, all on equatorial wedges, all with the internal dual-band filter, no two of us closer than
fifteen kilometres and the two extremes thirty-six kilometres apart.

That filter deserves a word, because the whole method depends on it. It passes only two narrow windows of the
spectrum: twenty nanometres around 656 nm, where hydrogen glows red, and thirty nanometres around 501 nm,
where doubly ionised oxygen glows blue-green. Everything else — streetlights, moonlight, the general glow of a
Suffolk sky — is blocked. An emission nebula like the Bubble radiates almost entirely in those two lines, so the filter
discards very little of the target and a great deal of the pollution, which is what makes this kind of imaging possible
from an ordinary back garden at all. It also means the finished picture is built from two colours rather than three:
the red channel carries hydrogen, and the green and blue channels both carry oxygen.

A word on software, since it runs through everything below. All processing after capture was done in PixInsight,
together with three commercial add-ons from Russell Croman Astrophotography that do specific jobs within it:
BlurXTerminator for deconvolution, StarXTerminator to separate the stars from the nebula so the two can be
developed independently, and NoiseXTerminator for noise reduction. None of them is free and none is a substitute
for integration time, but they have become close to standard equipment.

Steve McElvanney, Melton Paul Whiting, Felixstowe
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Steve Tetlow, near Hadleigh

Andrew Scott, Wivenhoe

Four gardens, four wedges, all pointing north.

We did this once before. In April 2025, Andy Gibbs, Neil Morley, Paul Whiting and | imaged NGC 2403 in
Camelopardalis with the same kind of telescope, and that first attempt is worth putting alongside this one:

April 2025 September 2026
Observers 4 4
Exposure 10s 20and 30s
Frames captured or received 1,539 1,154
Frames used 810 (53%) 1,064 (92%)
Integration 2.25h 8.41h

Nearly four times the integration. Two things changed. The Seestars now support EQ mode on a wedge, which
removes field rotation and allows exposures of 30 seconds instead of 10. And we threw away far fewer frames —
more on that below, because it was the mistake | most wanted to avoid repeating.

Why bother sharing

The arithmetic is simple and slightly unfair. Noise in a stacked image falls as the square root of the total exposure
time. Four hours is twice as good as one; nine hours is three times as good. There is no clever processing that
substitutes for it, and on a faint object like the Bubble’s outer shell the difference between two hours and eight is
the difference between a smudge and a structure.

The appendix sets out where that square root comes from, for anyone who wants the arithmetic rather than the
assertion.

What you cannot do alone is get eight hours in a single September night. What four people can do is get two hours
each on the same night.

There is also something the arithmetic does not predict. In every Seestar frame the star images come out slightly
elongated, and each unit elongates them in a slightly different direction. When four telescopes’ worth of data is
averaged, those directions partly cancel, and the stars in the combined image come out rounder than in any
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individual contributor’s. The measuring software fits an ellipse to the profile of each star, and the final master’s

fitted ellipses have an average eccentricity of 0.575 — which is a way of saying the typical star image is 22 per cent
longer than it is wide. The five datasets that went into it ran from 25 to 52 per cent. What the averaging does is even
the shape out rather than sharpen it: the combined star images are slightly wider across their short axis than the
best contributor’s, and that, as much as the cancellation, is what makes them rounder. | had not expected the
combination to beat all five, and it is a genuine argument for collaboration beyond simply piling up hours.

What we had to sort out

Four identical telescopes ought to produce four interchangeable datasets. They do not, and finding out why took
rather longer than the imaging.

They are not the same focal length. Every Seestar reports 250 mm in its file headers. Plate-solving one frame from
each unit gave 251.82, 251.90, 252.20 and 252.20 mm. It is only a 0.15% spread and it changes nothing you can see,
but the number in the header is wrong for all of them — and it is not just our four. Other owners’ Seestar images
posted online solve to 2.38 arcseconds per pixel, which is what our measured focal lengths give and not what the
nominal 250 mm would.

They do not know where they are pointing. Each telescope also records the sky coordinates it believes it is looking
at. Comparing those against the real position from a plate solve, all four were out by between ten and thirteen
arcminutes — roughly a third of the frame’s short dimension. The framing was fine; it was the telescope’s opinion of
the framing that was wrong. The practical consequence is that our four fields do not quite coincide: the solved
centres are spread over 5.9 arcminutes, and the region covered by all four is about 12% smaller than the best single
contributor’s frame.

| had assumed this was our fault and that asking everyone to frame more carefully would fix it. It would not. We all
did the same thing — searched for the object in the app and pressed go-to — and the telescopes landed in slightly
different places anyway. There is no more careful version of pressing go-to. The 12% is the price of the platform, not
a lapse in method.

The sites are not equally good. Paul’s Felixstowe garden is measurably the brightest and least transparent of the
four — about 12% more sky background and 46% more noise per frame than mine at Melton. That is not a criticism
of Paul, it is geography, and the software handles it: each frame is weighted by its own quality — by a measure built
from the star shapes, which penalises a smeared frame as well as a noisy one — so Paul’s contribute proportionally
rather than equally. Everybody’s data helps; some of it helps more.

We threw away 86 frames out of 1,154. In 2025 we discarded nearly half, on judgement, and | have since measured
what that cost. My own session on 4 September was the first time | did this, and | cut it from 192 frames to 131 by
eye. Measuring all 192 afterwards showed the trade was a poor one: the star sharpness improved by 10% and the
noise got 21% worse. That is the wrong side of the bargain for a faint target. This time the rule was arithmetic rather
than taste — reject a frame if its star sharpness falls far outside the night’s normal spread, or if the number of stars
detected drops below 70% of the night’s median, which is what a passing cloud looks like. Under that rule we kept
92%. A further four frames, shot at a shorter exposure at the start of my 4 September session and kept back as a
control, account for the rest of the difference between 1,154 frames received and 1,064 used.

Steve Tetlow lost the most — 49 frames, mostly in a bad patch around midnight where his star counts halved while
the sky brightness stayed flat, which is thin cloud rather than moonlight. He was asleep at the time, as one should be
when the telescope is doing the work, so we will never know for certain. His remaining 303 frames made the best
single dataset in the project: lowest noise, most stars detected and the roundest stars of the five, all at once.

Page 18 of 24
26100ASINews


http://oasi.org.uk/

oasi.org.uk
Three colours, one nebula

Those 131 frames are worth returning to, because they produced the oddest result of the project. | processed them
twice. The first version, which | posted to the OASI WhatsApp group on 5 September, came out violet. Reprocessed,
the very same frames came out teal. The combined 1,064-frame master came out red.

4 Sept, 131 frames: first 4 Sept, 131 frames: reprocessed All five datasets, 1,064 frames
attempt

The same object through the same filter. The difference is one processing step.
All three are honest attempts at the same data. What separates them is a single step: colour calibration.

That step deserves explaining, because on the face of it there is no reason it should change the colour of the nebula
at all. It never measures the nebula. It calibrates on stars, and only on stars. The tool is PixInsight’s
SpectrophotometricColorCalibration, usually shortened to SPCC, and it works because stellar spectra are known: the
European Space Agency’s Gaia satellite has surveyed nearly two billion stars from orbit and published spectra for
some 220 million of them, so the colour of almost any star in an amateur frame can simply be looked up. So for any
star in the frame you can predict how much light it ought to deliver into each of the three colour channels. Compare
that prediction against what the camera actually recorded, across a thousand or so stars, and you have measured
the response of the whole chain: filter, sensor and sky together. That response is a property of the equipment rather
than of whatever it happens to be pointed at, so the three numbers it yields — one multiplier each for red, green
and blue — apply to every pixel in the frame. The stars are the standard; the dust simply comes along for the ride.

There is a catch, and it is why this went astray. The Seestar’s dual-band filter passes two narrow windows, one at the
hydrogen line and one at the oxygen. Stars are continuum sources, radiating across the whole spectrum, so
calibrating a pair of narrow bands against broad-spectrum standards is an awkward business at best. SPCC has a
narrowband option that has to be ticked deliberately, and on my first attempt | had not ticked it. Left in its default
broadband mode the tool assumes the camera saw the whole spectrum through ordinary red, green and blue filters
rather than two narrow slices of it, and calibrates accordingly. That produced the violet. For the second attempt on
the same 131 frames, and for the final master, the box was ticked and the two wavelengths and bandwidths typed
in by hand. Run correctly on the 131 frames, it concluded that red and blue should each come down by about a
quarter relative to green — which leaves green dominant, and green is one of the two channels carrying the oxygen
signal. That is the teal. Run on the 1,064-frame master, the same step concluded that red should come down by two
per cent and blue rise by one, which is barely a correction at all. That is the red. The first two pictures are made from
identical frames, and the calibration is the largest difference between them — though not quite the only one.
Setting the black point at the end also works on each channel separately, because the sky has to finish neutral, and
on the deep master that step subtracted rather more from green and blue than from red, which made the nebula
about a third redder again. Both operations are doing legitimate arithmetic on measured quantities. Neither is
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anybody’s opinion about what colour a nebula ought to be.

The deep version is the one | trust, for a specific reason rather than taste. The calibration works by fitting a line
through the measured star colours against the catalogue ones. On the 131 frames — the second attempt, with the
filter correctly declared — that line came out sloping the wrong way, which is physically impossible and means the
fit itself had failed. So the teal was not a mode error like the violet; it was a correctly configured run on a dataset too
shallow to fit. On the 1,064-frame master the same line is clean and positive across 1,282 stars. A correction read off
a broken fit is not a calibration.

The star shapes

Every frame any of us took has slightly elongated stars, and this turned out to be the most interesting thing we
found.

The shape a star takes in an image has a name: the point spread function, or PSF. A star is effectively a point of light.
Even the largest stars subtend only a few thousandths of an arcsecond as seen from here — hundreds of times finer
than anything a telescope on the ground can separate, whatever its size — so no image of a star is a picture of the
star. Whatever shape it ends up as is a direct measurement of everything that spread the light on its way to the
sensor. That makes stars uniquely useful. They are the only objects in the frame whose true appearance is already
known, so they become the yardstick for everything else, and the term, PSF, turns up all over astrophotography
software for that reason. Two numbers describe the PSF between them: the full width at half maximum, or FWHM,
which is simply how wide the blob is measured halfway up and is the figure usually quoted as the seeing; and the
eccentricity, which says how far from circular it is.

The spreading comes in two kinds, and they can be told apart. The atmosphere spreads a star symmetrically, so the
blob stays circular. The mount and the optics drag it in one direction, which stretches that circle into an ellipse —
and an ellipse is what the fitting software measures. So the short axis of the fitted ellipse tells you what the
symmetric blurring alone would have produced, and what the instrument added is the amount that, combined with
that short axis the way independent blurs combine — square both, add, take the root — gives the long one. Using
the FWHM and eccentricity measurements allows us to calculate the symmetric blur and the instrument’s
contribution. See table below for the results for all five datasets in arcseconds:

Exposure Symmetric blur Instrument
Steve M, 4 Sept 30s 5.67 5.48
Steve M, 8 Sept 30s 6.44 5.72
Paul, 8 Sept 30s 6.46 5.95
Andrew, 8 Sept 20s 6.02 6.61
Steve T, 8 Sept 30s 6.39 5.84

The first column is mostly the atmosphere, though not purely — a 50 mm aperture cannot make a star sharper than
about 2.3 arcseconds however still the air is, and any focus error lands in the same column. The seeing on my own
two nights differed by 14%, but my telescope’s contribution moved by only 4%. Something that stays put while the
atmosphere changes around it is the instrument, not the sky. And all four instruments show it, at between 5.5 and
6.6 arcseconds.

The three of us imaging at 30 seconds on the same night also measured almost exactly the same blur — 6.44, 6.46
and 6.39 arcseconds — despite being up to 29 km apart. That agreement is worth noticing: the turbulence that

Page 20 of 24
26100ASINews


http://oasi.org.uk/

oasi.org.uk
limits us is high in the atmosphere and shared across the whole region, not something local to anyone’s garden.

Where does the elongation come from? Partly from the mount. If the telescope does not hold the star perfectly still
on the sensor, the star draws a short line during the exposure instead of a point, and a longer exposure draws a
longer line. On 4 September | happened to take four frames at 20 seconds before switching to 30, ten minutes apart
under identical conditions, and the smear scaled almost exactly with exposure time. That implies a steady drift of
about 0.23 arcseconds per second — fourteen arcseconds a minute, enough to drag a star some seven arcseconds
across the sensor during a thirty-second frame.

But not entirely, because part of it is in the optics. Measuring the same stars separately in the red and green
channels shows the red is stretched 24% more than the green. Nothing mechanical can be wavelength-dependent —
if the mount drags a star across the sensor, red and green photons take the identical path. So some of what we are
seeing is the telescope’s glass, not its motor.

The useful part for anyone else with an S50: this is a known problem and there is a candidate fix. Owners on the
Cloudy Nights forum have traced erratic tracking in EQ mode to insufficient friction between the S50’s small round
base and the smooth dovetail supplied with the wedge — the base creeps instead of tracking. One reported cross-
hatching the mating surface with a scribe and having no further trouble. It is worth ten minutes with a screwdriver
before blaming your polar alignment.

There is a happier postscript, and it is worth spelling out for anyone weighing up a Seestar as a first telescope. Much
of the blurring can be undone afterwards, by a technique called deconvolution. Because the point spread function
can be measured directly from the stars, software can work backwards from it and estimate what the frame would
have looked like before the light was spread. This is not sharpening in the photo-editing sense, which simply
exaggerates edges and invents nothing; deconvolution is an attempt to reconstruct what was actually there.
BlurXTerminator, mentioned earlier, measures the PSF from the image itself and deconvolves each colour channel
separately.

It handles our case unusually well, because a smear pointing the same way everywhere in the frame is the easiest
thing such software ever has to undo. Measuring the combined master before and after the step, the symmetric blur
fell by about half, from 5.88 arcseconds to 3.24, while the instrumental smear fell by two thirds, from 4.13
arcseconds to 1.42. That takes the typical star from 22 per cent longer than it is wide to 9 per cent. Deconvolution
removes the smear preferentially, which is what you would hope of an elongation pointing the same way across the
whole frame, and it is what turns the elongation from something you can see into something you have to measure
to find. It is worth being clear that none of this is a substitute for the hours: deconvolution recovers detail that is
present but smeared, and there has to be enough signal there for it to find.

And there is a certain irony in the whole business. The optics have not changed at all; what changed is that a
firmware update allowed the Seestar to be polar-aligned on a wedge, which removed field rotation and made 30-
second exposures possible. At 10 seconds the smear is around two arcseconds against five or six of blur and you
would never see it. Tripling the exposure roughly tripled the smear on my own unit — Andrew’s behaves differently
— and that is the only reason we found it. The problem became visible because the telescopes gained a capability,
not because they got worse.

What | would do differently

Agree an exposure length — and expect some units not to hold it. My original brief set 20 seconds as the group
standard, and | later asked everyone to use 30 if they could. Andrew’s Seestar would not: its own quality check kept
rejecting the longer frames, so it fell back to 20. That is consistent with what we measured, because his unit carries
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the largest instrumental smear of the four. A group standard is only meaningful if every telescope can actually meet

it, so ask people to report what they ended up using.

Accept that the fields will not match. | considered asking everyone to use the Seestar’s mosaic mode so each unit

covered a deliberately wider area, which would make the common region much larger. But a mosaic needs

something like four times the integration to reach the same depth, and on a faint target depth is the entire point.
Better to lose the 12% and keep the hours.

Don’t fix a date. We planned for the 12th. Clear Outside showed one clear Tuesday and cloud for the rest of the
week, so we moved everyone to the 8th at a day’s notice, and that is why the project happened at all. Capture when

you can and let the processing sort it out afterwards.

Measure before rejecting. The temptation to keep only the pretty frames is strong and it is usually wrong.

The numbers

A spreadsheet accompanies this article with the full contributor summary. Its first sheet lists each contributor’s site,

exposure length, frames received, frames rejected and used, and integration time. The remaining sheets carry the

working behind every number quoted here: which rejection criterion fired on each dataset, the seeing and trail

measurements session by session, what each contributor’s own master achieved, the four units’ serial numbers,

firmware versions and solved focal lengths, and the distances between the sites. If it does not reach you alongside

this article, | am happy to email a copy.

Against my own single-telescope session from 4 September:

One telescope, 4 Sept

All five datasets

Integration 1.53 h 8.41h
Frames 182 1,064
Stars detected 2,331 2,487
Background noise 3.59%x107° 1.43x107°

Noise there is a fraction of the camera’s full-scale range rather than a count of anything, so it is the ratio that

matters: 2.51 times lower. The square-root rule predicts 2.35x for that much extra exposure, and we did a little

better than that, because the pooled data is on average slightly cleaner per frame than that one night of mine was.

The more interesting comparison is against the best single contributor, because it shows what the collaboration

bought beyond sheer volume:

Best single master Combined
Background noise 1.00 0.58
Stars detected 2,338 2,487
Star width 6.29" 6.50"”
Star elongation 25% 22%
Instrumental smear 4.20” 4.13"
Usable field 895 x 1808 914 x 1716

26100ASINews
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Deeper, more stars, rounder stars — and stars very slightly wider, which is part of how they came out rounder.

Noise is quoted relative to the best single master, and every figure in the table is measured before deconvolution.
The field is much of a size with Steve T’s, though 12% smaller than the largest of the five, which was mine.

For a sense of how far this can go, a group calling itself the Seestar Collective has done the same thing on the same
object with about thirty contributors and 270 hours. We are four people and 8.41 hours, which is a long way behind
— but it is the same method, and it evidently keeps working as you add people.

Anyone who would like the full technical detail — every setting, every measurement, and a long and unflattering list
of the mistakes made along the way — is welcome to a copy of the working document. It runs to twenty-eight
pages, which tells you something about how much of astrophotography is actually arithmetic.

We will do this again. There is still room for another four telescopes.
Appendix — where the square root comes from

Two quantities matter. The signal S is the light from the object landing in a given pixel during one exposure. The
noise o is the random fluctuation about that value from one exposure to the next.

Stack N frames. The signal adds up in step, because every frame records the same object in the same place, so the
total is N x S. The noise does not, because it is random and independent from one frame to the next — and
independent random quantities add in quadrature, meaning their variances add rather than their standard
deviations. For N frames each carrying noise o:

Oww; = V(0?+0%+..+0%) =VN-0o
Divide one by the other and the signal-to-noise ratio after N frames is
SNR, = N-S/(VN-g) = VN -(5/0)

which is the square-root law. A hundred frames carry a hundred times the signal but only ten times the noise, so the
result is ten times cleaner than a single frame. It also explains why the returns diminish so brutally: to double the
quality you must quadruple the frames.

100 { == Total signal = NxS
= = Total noise = sqrt(N) x sigma

100 frames: 100x the signal

80

60

Arbitrary units

40 4

...but only 10x the noise

20 A

2 e -

0 20 40 60 80 100
Number of frames stacked, N

Signal and noise against the number of frames stacked. The gap between the two lines is the whole point of the
exercise.
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Growth with N Formula After 100 frames
Signal linear N-S x 100
Noise square root VN-o x 10
Signal-to-noise square root VN - S0 x 10

Where the noise comes from is worth a sentence, because it sets a floor nothing can get under. Light is grainy:
photons arrive at random, and a Poisson process has a standard deviation equal to the square root of its mean. A
pixel that collects 10,000 photons therefore carries about 100 photons of noise whether you like it or not, and no
processing removes it — it can only be outgrown by collecting more. On top of that sits read noise, added by the
camera electronics each time the sensor is read out, and that one is charged per frame rather than per second.
Three hundred ten-second frames and a hundred thirty-second frames hold the same fifty minutes of light, but the
first pays the read-noise toll three times as often. That is the quiet argument for longer subs, and the second reason
EQ mode mattered.

So much for theory. What we measured was this. Going from 761 frames to the full 1,064 took the integration from

5.85 hours to 8.41, and the square-root law predicts the noise should improve by v(8.41 /5.85) = 1.199. It improved

by 1.255 — slightly better than the law allows, because the dataset we added was the best of the five rather than an
average one, so it was not simply more of the same.

Across the whole project we fall short of the ideal, as everyone does. A single sub measures a noise of 2.19 x 10™*
and the finished 1,064-frame master 1.430 x 107>, an improvement of 15.3 times where a perfect V1064 would give
32.6. Just under half. Where the missing half goes we have not established. The ideal assumes a thousand identical
frames, and ours are not: the noisiest carry half as much noise again as the cleanest, and weighting them unequally
means the effective number of frames is smaller than the count. Registration onto a common pixel grid,
normalisation, and the absence of calibration frames will each take a share. Budgeting on roughly half the
theoretical figure is about right, and it is another reason to prefer real extra hours over clever processing.
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