(lens) (mirror)

(D)
p D?
eg., ApertureD=2m
D=1 m telescope

6 =122 /D radian
(diffraction limit)
Dawnes’ limit
(resolving power) p D
(What does resolving power mean anyway?)
g' =A /D=1 (nm)/4D(m)
e.g.,A =500nm=0.5 mm, g=1/ 8D(m)
D=1 m, g=0.125"

Diffraction Limit@ p A /D

D [m] O [*]~1/8D

10 0.0L g ~ several arcseconds

4 0.03

2 0.06 seeing) 1°

1 0.12
0.2 0.62

column water vapor
0.1 1.2 (inversion layer)
Spikes > diffraction
Airy disk ern of the supports of
i E?ét secondary mpfr%r Diffraction by a Diffraction by a square
circular gperture gperture, e.g., GAIA mission

/
"

II i Centra blurred spot
| seeing disk and halo from

___.-" 14, scattering of photonsfin
photographic emulsion

]

Diffraction pattern of a Image of a bright star
point source on a photograph




Telescope System

e Telescope = To collect light (or in general
EM radiation); areflector or refractor

e Analyser - image analyser or flux analyser or
spectrograph or polarimeter, or ...

» Detector - eye or photographic plate or
photoelectric device, or ...

Basic modes of operation

v Imaging --- picture; need good optics

v Photometry --- flux; good optics not critical

(refractor)

Oirective iy

Focal lemgth ol obgpative

Galilean telescope
exit pupil

A Pasgat v s i |

« For professional observing, a photographic
plate or electronic recording deviceis placed
inthefocal plane

el : >
- - » The speed of telescope system is determined
sl by the focal ratio ,FID
F: focal length of the objective lens;
] D: aperturesize
e *FD1t >
Keplerian telescope
. F/D~15 Refractors
plate scale . aret_r:ermf\l Ity stabl Zt oprt]i cal properties not
(astrometry) sensitive to temperature changes

« If re-imaging of the objective (e.g., by an
eyepiece) - amount of light actually into the
eyeisdetermined by the size of the exit pupil

» Most effective design, i.e., no waste of light

exit pupil = pupil of eye™ 8 mm

» Same consideration for other instruments; i.e.,
instrument entrance pupil should match
telescope exit pupil

* need little maintenance --- optics remains
aligned for years

=> star positions recorded on photographic
plates taken years apart and under different
temperature conditions can be precisely
measured = proper motions




chromatic aberration
light of different wavelengths > different focus

» Theobjectivecanbe
supported only round
its edge, not at the
center whereit isthe
thickest

>

» Thelargest refractor in
useisthel m (40 inch)
telescope at Y erkes
Observatory in
Wisconsin, USA

www.geocities.com/r bell.geo/
Y erkes/40inch.html

=> avery large, expensive domeis required.

(reflector)

A parabolic mirror, which
brings all the light from a point
sourceto afocusat asingle
point

Different secondary mirrors can
be used > avariety of foci

Typical primaryF/D~3

Reflectors do not have
chromatic aberration

Main foci used in reflecting telescopes

-> raysfrom the edge of
the lens cometo afocus
nearer the lens than do
rays through the center of
the lens>

=>» spherical aberration




 Hubble Space Telescope
; HST

Telescope Mounts
v

http://science.howstuffworks.com/tel escope5.htm

Telescope Mounts

e Equatorial mount

2>

>
disk or horseshoe

I

folk mounting,

Isaac Newton Telescope at La Palma, Spain. D=2.5m,
with a polar-disk/folk type of equatoria mount

Telescope M ounts

¢ Alt-azimuth mount

(zenith)




ESO Very Large Subaru telescopein
Telescope - anaray Hawaii, D=82m
of 4 telescopes, each

William Herschel O D=82m

Telescope, D=4.2m




