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Topics for this evening:
• [Safety: a)Newton/sun b) red light/night vision]
• 1] 400+ years of the ‘telescope’ in visible light

• 2] ‘Creation’ & Nucleosynthesis

• 3]  Local & other resources

• 4] In the sky diary



• Although ‘glass’ may have been discovered in earlier 
times, by the 17th Century it was being made & 
used for optical purposes.

• Dutch lensmaker Hans Lippershey (Jacob 
Metius/Sacharias Jansen ?) had combined lenses to 
produce the ‘telescopic’ effect 1608

• Galileo Galilei learned of this, and in 1609 devised 
such a device, and aimed it terrestrially & heavenly, 
producing upright images with a magnification up 
to 30x

• Thomas Harriot drew Moon at Syon 26th July 1609
• Kepler modified to increase mag, but inverted



Refracting telescopes generally use convex lenses. 
They have several  disadvantages

1] Chromatic aberration(now use doublets/triplets)
2] Weight-largest in practical use is Yerkes doublet 

(40in/102cm diameter, 500pounds, 62 feet focal 
length) in Wisconsin. Built 1895

3]‘Light gathering’ diameter vv mass of lens
4] ‘Sag’ of glass, and support tubes

Smaller examples used now in amateur models.
(demo)



Galileo’s refractor



Reflecting telescopes
Isaac Newton produced a telescope using a concave 

spherical reflecting surface around 1668.
In 1721 John Hadley improved on the ‘figuring’
of the mirror, by using parabolic shape.
Reflecting mirrors were made from an alloy of Copper & 

Tin called speculum, which could be easily cast, 
‘figured’ and polished.

Largest of this type, the Ross ‘Leviathon’ was 183cm(6ft) 
diameter, around 1845.

Mount Wilson’s 254cm/100in reflector was a new era of 
front silvered ‘glass’ mirrors (5715ft elev) [demo tape]

First light in 1917 remained largest till 1949 when 
Palomar 200in opened. [demo tape]

Multi-mirrors like the Keck pair now commonplace with 
‘active’ compensation for atmospheric instability.



• ‘Ideal’ Telescope qualities:
• 1] Stable mount isolated from main foundation
• 2] Weather/ wind protection
• 3] Highest elevation accessible & safe for staff
• 4] ‘Purest’ optics+ resilvering facility (Hobart,no !)
• 5] Thermal stability (air conditioning?)
• 6] Precision drive for rotating mount
• 7] Dedicated dark sky area eg Palomar (hmmn!)
• 8] ‘Kind’ weather (Greenwich, Herstmonceux etc)
• La Palma, Atacama, Mauna Kea, Kitt Peak etc
• 9] Spectroscopy add-on facility



Astronomical Observatories in the 
Hawaiian Islands

• aloha















• Approx $40,000 per night (Kecks)













Farewell from Paradise

Hasten back







• 2) CREATION ?



FOREBEARS
Old testament; Dr J Lightfoot (around 1643) proposed 3929 BCE that the ‘Universe’ 
starts. Archbishop Ussher suggests 22 October 4004 BCE, et al. Labelled Anno Lucis

Contemporary ideas: Joseph Fraunhofer in 1814 discovered dark lines in the Sun’s 
spectrum. Sirius & other stars had DIFFERING specta. (why?)
Polymath William Thomson(Lord Kelvin)1824-1907 thought Earth 20-40 myo. 
Proposed Sun a ‘cooling hot liquid’. Others postulated ‘burning coal or oil’

1869 Dmitri Mendeleev produced Periodic table of the then known Elements at St 
Petersburg State University

1904 Ernest Rutherford suggested sun’s output caused by radioactive decay(fission)
1920 Eddington proposed nuclear fusion H-> He (using Einsteins E=mc2);mass loss
1930 Further developed by Chandrasekhar and 1957 by Hans Bethe (Fe=AtNo 26)
1959 Margaret & Geoffrey Burbridge with William Foster & Fred Hoyle showed 
Elements synthesized in Stars (Strodes)





Current theory
‘Big bang’ 13.7 bya. Baryons ~5%. Dark Matter & 
Energy ? Nucleosynthesis (elements) in Stars
Galaxy formation. Milky Way ~ 8.8bya
Solar System~ 4.6 bya from ~ 2 preceding supernovae 
because we have Elements>Mass No 26

*******************
Carboniferous~300mya coal seams in Pangea, 
migrated North
Primates~ 65mya

ALL IS STARDUST



3)  Resources
• Space blog.gov.uk/2023/07
• nationaleclipse.com/maps
• www.space.com
• hantsastro.org.uk. Observatories Clan/Horndene
• Planetarium at Chichester
• Numerous sites & phone apps
• Gresham Lectures. Pro Chris Lintott Sept->zoom ?
• RASociety zoom lectures
• Planisphere, latitude dependant
• Sky & Telescope, Sky at Night etc magazines

http://www.space.com/


Planets July 2023



4) In the Sky July 2023 onward

19/20 July in West after sunset Mo Ma Me V
After middle of night Saturn, Neptune, Jupiter, Uranus in 
East
12/13 August Perseid shower (C. Swift-Tuttle debris)
After midnight best in NE.
~27 August Saturn at opposition
13/14 Dec Geminids (A. Phaethon)

**************
8 April 2024 TOTAL Eclipse sun, N America
12 Aug 2026 Total eclipse Spain
2 August 2027 Total eclipse Spain



• Happy skygazing

• Ps “There is absolutely nothing to be said in 
favour of growing old. There ought to be 
legislation against it” (Sir Patrick Moore)


