Dundee Astronomical Society Meeting October 10th 2025 at the Mills Observatory

June Gilchrist DAS chair opened the meeting advising members that the Astronomer Royal for Scotland Prof Catherine Heymans will be giving a talk at the Steps Theatre Dundee Central Public Library on October 27th 6 to 7 pm. Prof Heymans will be talking about her passion for astronomy and how the Mills Observatory and other similar institutions are important for the community. Prof Heymans will also be a VIP guest at the Mills Observatory 90th anniversary celebration on October 28th. These are ticketed events and the DAS secretary has emailed members about this.
Tony Hayes has been busy producing a variety of free standing and wall mounted clocks available for sale at £10 each. These have been produced to celebrate the 70th anniversary of the DAS which occurs in 2026. These will be on display in the second half of the meeting and Tony will explain how to order these items for interested members.
June introduced Ricarda Beckmann ROE University of Edinburgh who will talk this evening about her research concerning black holes. Black hole spin and it’s key role in black hole and galaxy co-evolution.
Ricarda explained that all her research has been on black holes and that currently the key parameters are mass and spin. Spin is poorly understood and she works on modelling spin across time using computer simulations. It appears that more massive galaxies have more massive black holes. However, the mass of blackholes within a galaxy is negligible in comparison to the total mass of the galaxy.
1 Free cold gas around a central blackhole
2 The cold gas forms stars and is accreted by the blackhole
3 Black hole accretion leads to black hole feedback which re-injects energy to the galaxy
4 This heats and ejects gas into the galaxy
5 This shuts off star formation and black hole accretion
6 Once new cold gas forms the cycle begins again
Co-evolution
What happens to the gas as it falls into the black hole. The gas falls into the gravity potential of the black hole. This forms a hot accretion disc. Some gas continues to flow towards the black hole while other gas is radiated away or driven away in jets. This process is better described by general relativity.
The concept of innermost stable circular orbit is useful and on large scales we consider a maximum and minimum inflow rate.
Energy is lost through the accretion disc by the mechanism of radiation power jets.
The mass of the black hole and the spin determine the inner structure and frame dragging describes space-time rotating with the black hole spin. Prograde and retrograde space-time rotation is observed in the simulations. It is also possible to see no black hole spin but space-time rotation occurring. Radiation efficiency is determined by spin rate and at some spin rate it takes off rapidly.
The spin influences the balance between the black hole growth and galaxy regulation. Consider the spin of a massive black hole where the inner disc edge region of interest is very small. This can be measured in astronomical units so will be very difficult to observe. We could attempt to measure the temperature of the disc and it will increase in temperature towards the black hole but this is very difficult.
What about the velocity of the disc. Kepler’s laws apply.
The jets emanating from the disc are very powerful. Hercules A has jets which extend one million light years. The greater the spin the greater the jet power.
However, it is very complicated to model the jet power as there are many variables and it is hard to isolate the spin and the accretion rate.
Gravity waves have only been detected from merging black holes and these events typically last tens of milliseconds. They are characterised by large amplitude waves followed by a ring down like a damped oscillating system. These observations give information about the mass and orbit angle only.
The best way to measure velocity may be observations of line broadening from black hole accretion discs but we have a small number of observations.
What can we learn from simulations? Ricarda concluded the talk by summarising key findings from the simulations.
Simulations show that different accretion discs have different spin rates from which the black hole can spin up or down as gas flows into the disc.
Any one black hole will continually change the accretion disc spin state.
Spin jumps or sudden transitions can occur.
The simulations agree that the greater the mass the greater the spin rate.
For the most massive black holes the spin rate eventually reduces.
Mergers of blackholes make less of a difference over time.
Black hole spin creates galaxy growth and black holes and galaxies co-evolve.
The inner accretion disc appears to have the most impact on evolution and massive black holes tend to have the highest spin rates.
Retrograde space-time rotation is probably temporary.
Some galaxies just have bubbles with no jets emerging from the accretion disc.
Black hole jets pre-cess helping to inflate the bubbles.
Black holes modulate galaxies and vice versa. This is a correlation and not necessarily causality.
Galaxies grow in mass over time.
June thanked Ricarda Beckmann for an excellent up to date explanation of black hole research carried out in her simulation studies. The members then asked many questions about her talk before the tea break.
Following the tea break Tony Hayes showed the members his examples of free-standing mirror clocks, wall mounted clocks coasters and mugs which are commemorating the 70th anniversary of the society 1956-2026. Tony also asked members to send in some more images so he can finish the 2026 anniversary calendar.
Following this Phil Rourke gave a short presentation on the equipment and software he uses to obtain deep sky images. This covered the setup of the telescope mount, refractor imaging scope, the ZWO guide and imaging cameras and the ASIair mini wireless controller.
The ASIair mini provides DC power and USB connections to the cameras, dew heaters and also controls the Skywatcher mount. A wireless link connects with a tablet running the ASIair control software. This provides plate solving and guiding functions to carry out the imaging. Files are stored on the ASIair mini and downloaded later to a PC.
All processing is carried out in SIRIL astrophotography software. This work flow was demonstrated by showing screenshots of SIRIL in action.
Following this the meeting was closed.
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