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“The last thing | said to him was; 'Whatever
you do, don't look at the sun through this
thing'."

David Buckley, SAAO
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Some other Telescope Parameters

S (in radians/length unit) = 1/ F (length unit )
So,
S (radians/mm) = 1/ F (mm)

 |n more useful units for astronomers:
— Use arcseconds (1 / 3600% of a degree; 2 mrradians = 360 ©)
— So, 1 radian = 206,265 arcsecs

s (arcsec/mm) = 206265 / F (mm)
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Some other Telescope Parameters

Example: at the prime focus of a 4m telescope with an f/3 primary,
focal length, f = f ratio x aperture = 12m = 12000mm

S0,

scale = 206265/12000 = 17.2 arcsec/mm

Homework:
What's the plate scale for SALT?
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Some other Telescope Parameters

Approximated by size of mirror, but usually a litt e less due to
obstructions _(optical and mechanical)

« Sometimes also defined as brightness

3. Focal Ratio ( f/number )
fl# = focal length/diamter= F/D

 Refer to “slow” (high number) and “fast” (low numbe r) f-
ratios
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nebulae)

e Defined as:
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 Typically telescope apertures are  circular
 From interference, a diffraction pattern is produced
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Question: what are the units?
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Some other Telescope Parameters
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e Ignoring atmospheric
effects, the resolution of an
ideal telescope Is just
defined by its size
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Some other Telescope Parameters

— Other diffraction effects
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Some other Telescope Parameters

Plane |
wavefront

Turbulent air

Corrugated
wavefront
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delta function diffraction disk seeing

Geometric Optics  Wave Optics Real Atmosphere
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Optical axis Eyepiece

Focal plgne

Objective
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 «a = field angle (FoV); f, =telescope focal length; f, = eyepiece focal
length; y, is the telescope aperture diameter (entrance pupil)  ;y, is the
exit pupil diameter (matched by eyepiece to diamete r of eye pupil);
magnification = da = f/f,
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white light

Y|
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Yerkes refractor in 1895

achromat achromatic image

Correction in an achromat
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» Dispersive properties of glasses
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Diagonal flat

\

Prime focus Paraboloid primary

Eyepiece

 Example of Newtonian reflector
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C AU ] Ul 11U ally alicU C Madlu
reflector), completed in 1948 in Pretoria.
Moved to Sutherland in 1974.
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Prime focus Hyperboloid Paraboloid  ]mage

Eyepiece

 Example of Cassegrain reflector
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Gnerally “slow” beams (~f/10- ___  Y {
20) f ::!!I]JUU]]JLI.““U_L
— SAAO 1/9-mis /18 _- r,« E.
Typically aberrations (primarily g

coma & astigmatism) limit the
useable field of view

Can correct for this using
addition “corrector” optics
(lenses)

Modification of Cassegrain
(Ritchey-Chretian) gives larger
FoV
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« Example of Gregorian reflector
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Corrector plate Curved image surface Spheroid
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» Clever design to “pre-aberrate” the wavefront such th

primary will focus FoV, but on a spherical focal su rface.
 Primary mirrors are fast (f/2, or less)

« Why? Because it can deliver a

27 Feb 2012
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Vega Spectra Slice Plot 20040805
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Corrector lens Alummmed Spheroid Image
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» Like a Schmidt, but uses spherical __ corrector
« Exactly balances the spherical aberration of the pr  imary
e But limited in size (meniscus corrector)
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Incoming ngni

Allows for heavy [ /5dd .
iInstrumentation to be > /i J e
easily supported N /4y W A Torvary miror

Cassagrain locus F-A0gc00
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PF: Prime focus

M1 Primany mirrar

CF: Casseqgrain focus

M2: Secondary mirror

MF: Masmuth focus

‘ 2 M2 Tertiany mirror
FCF:Folded Cass egrain (oo 5

changing instruments

focus
Y X
v .
FCF
~
FCF
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These telescopes have the largest light grasp

Some also use adaptive optics to get sharper images,
particularly at longer wavelengths (IR)
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