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. A bnef mtroductlon to the common
‘ | types of telescopes and the = ','..- i
- S:Magic Numbers‘ that define their .
o per'formance o
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," “use Millimetres (mm)
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: There are reaIIy only two' Given any .

tWQ you Can work out. what the thlrd IS -

caie -When worklng out the numbers you-

need to:use the same unlts we W|II
: ‘Remember to Convert mches to m|II|metres
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0.8 ThIS JSJUSt the dlameter of the prlmary.,

‘mirrorin’a reflectlng telescope or the .
I-ens in a refractlng telescope ' |

o The telescope tube will be a I|ttIe Iarger X0
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i nght rays from dlstant stars are parallgl,
| the. prlmary mirror or the objectlve Iens
brlngs them to a focus we will see.a -
dlagram later. - e

" The cnstance from the mirror or Iens tha
~the. light. comes to a focus is the Focal
Length L ~ . ' ?
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s The Fooal Ratlo f=|s found by dividing .
the focal Iength fI by the Dlameter D

—f = 40

., o Alternattvely we often have the dlame.ter

* end the Fooal Ratlo . ; -_ o ‘ -.

| .
B E g. the Kenley Telesoope is an 457 mm f4:the
. fooal Iengtht-ls therefore 457 Xd= 1828 mm.
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| % The magmflcatlon depends on both thg e
" - focal length of the telescope and the A
tocal length of the eyeplece | |

* The focal Iength of the eyepiece |.s ;
“’-; nOrmally markedonit . -
{ The Magnlflcatlon (M) is calculated by b

- dividing the telescope focal length by .
the eyeplece focal Iength
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8 Teleseopes W|th a Iow focal ratio are .

‘knawn as.fast or. rich field — they have
short focal Iengths & are compact

'_ . Telescopes witha long focal Iength are %

- knowh as slow — they have Ionger focal
Ie-ngths chyle normaIJy Ionger 0 gl
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e To obtaln a hlgh magnlflcatlon witha .
i :'teleSCOpe with a short focal Jength we .
..:'_.’_need an eyepiece with a short Iength

. "= These:have low eye relief .

e —And'are more expenswe than a Ionger T
- - .focal Iength - Sy ‘ g
Ay | .
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- The tmage brlghtness ( tor visual™" " g
ebservmg) depends on the exit pupll

- . -Thls is caleulate by leldmg the
. Dlameter D by the Magnlflcatton M

5 ~ The maximum bnghtness will be achleved‘
* = *when the eX|t pupilds equal to the eye's * -
L entry pupll-— about 7 mm for our. younger*
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s The hght captured rs proportlonal to D% '

e Dy | G

g 2 Thus a teJescope tW|ce as blg W|II capture e
4 tlmes the light=-1.5 magnlfudes |

= One 40° times the dlameter will, capture 1()0

'_ ﬂ tlmes more Ilght = 5 magnltudes A .
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£ e Rememberllght ls Iost at each reﬂecthn

o &when it passes through glass. ‘
B~ Modern glasses are quite good for: losses £%:

_ Alumlnlum is quite good ln the V|S|ble
"l. TG bre surfaces / elements the ~ *
- dimmer the image o A
¢ Glass surfaces should be ooated to .
: reduce the Ilght Ioss S
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The drmmest star th=at can be seen depends,
on both the teIescope dlameter as weII as the

magnlflcatron Gt i
~ =M, + 2.5 x [bg (D*10) +25x Iog (magmfrcatron) :

e e Where M, is the magnrtude of. the dimmest star that can pe
' _seen wrth the naked eye. £l ;

| * . =.ltis nor clearif M should be reduced when observmg from’ o
' k *light poIIuted srte' Sl ey . | s

el The Calculatlons are automatrcally done by e
SRR the spreadsheet I WI|| ihow you shertly '
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e For wide fleld views you may try usinga
:‘Iower magnlﬂcatlon — if this results inan.

| L' ,i{:'_eX|t pupll much blgger than'8 mm and

- You are using a reflecting telescope you
- -may-find‘that you see the secondary as

®  adark area | in the Centre of the fleld of "'7
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e The reselutlon of a tzelescope IS I|m|ted by th
 wave nature of light: = : Fl

.. Telescopes with a blgger dlameter have a.
better resolving power. AR

4,. _» The resolving power: (in ere seconds) can be
calculated by dividing 252 by D (mm).

‘ *—;However the atmosphere limits the resolution of ’ S
K teIescopes to-about 1 arc second therefore the .

oo+ o maximum practlca1 resolutlon |s achleved by a 250
A e mm Dlameter scope. * ; -
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: We have aIready-seen that the .

“maximum. resolutlon |s determlned by
the dlameter B) e

'_ - The maximum useable resolutlon s
equal to the Dlameter D in mm
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. The fleld of view & determlned ) e
d|VLd[ng the field of view of the eyeplece
by the magmﬂcatlon =



-

"-' . The secondary reduces contrast in the mag.e

_' - For examlnlng falnt detarI ona pIanet use a
refractor - - - SR

i .;— The smallef- the secondary the Iess effect |t has gy
- .chmitt Cassegralns & Maksutovs are at a- |
dlsadvantage here. - St i

'_ ’ t—,,The Iack of diffraction sprkes from the secondary ‘

support |mproves therr performance e

.. . ; e



e o have wrltten 3 spreadsheet which, ,
Calculates the detalls for a telescope

i - Tt will be.om the CAS web S|te forthose

who have Excel 97. Just download it
-and put the numbers in for your e ’ :
kﬂescope S ‘”f'j*-_fl
It also does oalculatlons for CDD s
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_ These areonly a summery of the s .«
* _f mam types a complete list Would ‘

. A0 take ail nlght '.'_;;_!_ |



Eyepiece




Flat Mirror

e

L

Primary Mirror*,
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. The Schmltt Cassegraln & the Maksutov are similar to | |
thls but they have ‘a ‘lens. at the front. that corrects for -
%) abe.rratlons clyle) supports the secondary mlrror "

- e Abdrs. SRR
) - i 4 s

Secondary Mirror

— Primary Mirror
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; ; The length of the‘telescope |G
: determlned by it's focal length - |

caie Schmltt - Cassegraln & I\/Iaksutov

telescopes are popular as the folded:,
Ilght path makes them shorter | ’ ;
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