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Overview

i are we looking at & how

a tO filters




) What are we looking at?

Lons of different energy levels
i NQgths) excite receptors in our eye —
plerpretfs as “colour”

e or camera, only observing
B Flectro-Magnetic
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Night sky Is full of colours
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Legend

NI == eference star (Vega)
=== bright nebula (M27)
== im nebula (NGC7000)
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Including some we don’t want
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Altogether now...
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Your eye as a detecftor

aNs of years of evolution resulted in eyes
) just the visible light portion of the

— fhe Sun’s energy that
q's surface is centered

ex, the eye-
aofical dato




) Human eye spectral response

opfimized for “eat or be eaten” world
U Minated by the Sun
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Colour CCD specftral response

) 's used In video have wider response,
lgned as surrogate for human eye —
Oleasing” Image

—— > much better
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Filters

aC Of glass designed to make what we
KONt to see darker

e Wwant fo see easier to see




Special Filters

A special inferference type filters also

arration correction




) Example Application - Planets

from orbit

from Earth

. add Blue filter

add Green filter
add Red filter

add Magenta filter
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) Example Applicafion - Nebulae

no filter

.

niedium 'ban'd filter
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Transmittance (%)

Filter response nomenclature

wide band pass
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Luminous Transmissivity (%LT)

easure of generally how “dark™ a filter is

uch light it blocks), with 100% = clear
ed based on response of detector
oted assuming daytime use!

" detector

filter » Average brightness
[ response ™.

~ transmission weighted by
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How do they worke

e of glass held in an aluminum cell that
O YOour eyepiece/camera
or 2" (M48) standard sizes available

ith a dye or dyed gelatin
alyers of glass

vavelengths of light




INterference filters

incoming light incoming light y y
at wavelength at wavelength @ ] O S TO ] OO S Of
= Acut = Apass o .
alternating coafings
reflection at each reflection at each O n G g | O SS S U bSTI’CI Te
layer boundary layer boundary
is out-of-phase with is in-phase with
incoming light incoming light
each coafing has
flecti 1 1
costing different refractive
A - Apass/4 in d ex
coating #1 'I‘ \
coating #2 N
coating #1 A } 1
coating #2 |74 /. ||gh1- pOrﬂy reﬂeCTS OT
coating #1 \ \
AOCch boundary
glass é i
substrate
all
- coating #1 has S A OvelengTh
high refraction index
- coating #2 has
low refraction index
out-of-phase reflected light in-phase reflected light
reduces incoming light reinforces incoming light
> filter cuts this wavelength > filter passes this wavelength




Overwhelming choices

U AINES

ate with Wratten series of colour filters for film
yohy (circa 1910)

ed tfoday by a myriad of manufacturers
gc considered 56 different filters

e|atively new so cost to

ters (does not




How use...Planetary™

to Increase contrast of details
an help — IN THEORY

agdjusting video seffings

8|l scope types)




How use...Deepsky

qnetary, want to increase contrast

e depends on:
gxies/clusters, emission nebulae,

Al pollution




How fllters affect exposure

osky filter makes background darker, but
0 Nnebula is the same...net result Is nebula

® Darker

Measured Effect of Filter %LT On INT Time bCICl(g rou nd

(Galaxies + Nebulae)

24 ¢
of T T allows you to use
E egen
% 20 & \\/ :g Measured - Band Pass a |Onger |NT TO
= M d - High P .
T 15— awfo || Curvefit - Band-Pass further increase
g Curvefit - High-Pass .
Z a6l wdlo |\ Image contrast
214} \
= ; A. Hbgt
§)12% \\
_3 10% \
z 8 7
w oL "
o/
= 4 / :
3+  (100/%LT)"1. no filter
= ~
0 o covee | —9

0 10 20 30 40 50 60 70 80 90 100
Filter % Luminous Transmissivity (Mallincam)




Selecting a filter for deepsky

Emission
Nebulae (incl.
planetary neb.
& supernova

Best confrast comes from using the narrowest
deepsky filter your scope setup tracking will
support, with Halpha being the best. Adding an
IR cut will also help improve contrast.

remnants)

Galaxies Deepsky.fil’rers ’r‘hc’r qlso pass IR
globulorl Adding an IR are r.eqU|re.d, with wide ’ro.
clusters, open  cut can help med!um—wmle band pass filters
C|USTerS, improve working best. Evep more
reﬂecﬂ(')n contrast. Cpn’rros’r on golqmes from IR
nebulae high pass filters, if scope

tracking will support.




Some other effects of filters

A0 a filter will change your camera’s white

s normally give magenta cast, Halpha
atfic red, IR adds orange cast

better WB than others (eg. IDAS

e able to completely
N or sofftware conftrols

opftical train




Some other effects of filters

2 a filter will change your focus
Qount of refraction occurs through filter

giNng focus position slightly
Al for different filters

Olserving raises risk of

ol evemng SO




Pre‘l"l'y p|C'|'U &S # ] Light polluted sky (Ottawa)
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N P re -|"|-y p i C -l- U reS # 2 Semi-dark sky (Petawawaq)

Meade O-lll + BDRB (60sec INT, ~40 ERT)
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re-l"l-y plCTU reS # 3 Dark sky (Foymount)

fronomik UHC + IR cut (60sec INT, 82 BRT)
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, re -|"|-y p i C -|- U reS # 4 Dark sky (Foymount)
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V/IR Cut (45sec INT, O BRT)

era lens




L st words

e 1O experiment. Recommendations
ased on MY experience; yours

to buy one of
affordable general




