Visual Observing

What I’ve learned from over 50 ye



Philosophy — Questions to ask...

* What does the night sky mean to me?
* What does astronomical observing mean to me?

* Why go out, in the dark, in the cold, away fr
family, to gaze into the black of night?



Astronomy as nature’s “big screen”

 Modern life is consumed by our “little screens”

 The night sky has always been there as our “big screen” ever since the
dawn of humanity.

 The night sky has been mankind’s clock, calendar, compass, and
companion for millennia.

e Exciting events happen on the “big screen” — lunar phases, planetary
alignments, eclipses, comets, novae, aurorae, etc.

* Predicting these events and their recurrences, and eventually
understanding these phenomena, became the focus for entire classes
of humans (shamans, oracles, astrologers, and eventually,
mathematicians, and scientists).



Astronomical Observing

* For me, astronomy is a source of grounding and orientation in an
otherwise dizzying and at times chaotic world. It has been the one
“constant star” in my life.

e Some of my earliest childhood memories was a fascination with
the moon in the sky.

* As a toddler, | remember taking the kitchen colander outside and
showing my mother how the colander was like the stars in the sky.

* | read beginning science and astronomy books voraciously.
* | pestered by parents endlessly to buy me a telescope.



Visual Observing

* |n 3% grade my parents finally bought me an inexpensive spyglass.
| was disappointed with the views of the heavens in this telescope
as it had poor optics and a very narrow field-of-view (and it was
hand-held, making pointing difficult).

* Further pestering tortured my parents into buying me a proper
telescope, a Sears Discoverer 2.4” refractor on an alt-az mount
(60mm aperture, 700 mm FL doublet objective) for my 8" birthday.

e It had 4 “eyelenses” - 20mm K, 6mm HM, 4mm SR and a 2x singlet
barlow. | soon learned that only the 20mm Kellher eyepiece was
of any use (35x).
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Visual Observing

* Despite the limitations of poor eyepieces and a flimsy mount, |
managed to “discover” Saturn, Jupiter, Mars, Venus, sunspots, the
lunar surface, and a handful of open clusters with my little refractor.
But galaxies and most nebulae eluded me.

* Over the next few years, directed Christmas and birthday gifts
afforded me a better mount (Edmund EQ mount), and four University
Optics Orthoscopic eyepieces to upgrade my Sears Discoverer.

* By the time | was in high school, | managed to purchase and majorly
renovate a used 8”, F/7 Newtonian on a Pacific Instruments EQ
mount, which | obtained from the Denver Astronomical Society’s
annual auction. This instrument was my golden ticket to the objects
of Messier, the NGC, and beyond.






Visual Observing

 Doing observational astronomy in the 60s and 70s meant le
the sky by using star charts, and star-hopping to find obj

e A30mm aperture A. Jaegers finder, and the “Skal
of the Heavens” star charts were my guides t
night sky

e Favorite book at the time: “The Sky
guide series).
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Visual Observing

50+ years later, here is what I’ve



The Telescope Mount

 The alt-az mount is king for visual use.
e John Dobson had it right — KISS principle

* The eyepiece stays at a constant orientation
ground (no rotation about the axis of the

* Typically, there is no need for a cou
* Inherently much more stable



The Telescope Mount

e Many alt-az mounts allow for tandem telescope mountin
field scope along with a long focal-length scope).

e Overmounting your telescopes makes for happ

* Technology now allows for extremely acc
tracking (plate-solving), so an EQ mo
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Tip - Velcro!

* One of the most useful things I've learned to make my o
life easier is the multiple uses for adhesive strips of

e Stuff stays secure and within reach.
 Eyepiece caps

* Finder caps

e Control paddles for mounts
* Dew heater controllers a
e Small tools

e Counterweight












The Telescope

* Question: What is the best telescope?
 Answer: The telescope that gets used!
e Second answer: The telescope that gets used!

 Longer answer: It mostly depends upon
really love to observe...

* All telescopes will provide wor
objects, but certain telesc
categories.



The Telescope

 Lunar/ Planetary / Double star work
 APO refractors
e Catadioptrics —a close second

* Open Clusters
e APO refractors
e Fast Newtonians for smaller c

e Globular Clusters
e Catadioptrics and



The Telescope

e Diffuse Nebulae
e Newtonians and SCTs

* Planetary Nebulae
e Catadioptrics and Newtonians

e Galaxies
e Newtonians and SCTs




The Telescope

e So what type of telescope do | use?
e All of them! (he replies sheepishly)

* However, imagine you could only keep a single instrument. Which
telescope would you choose?

e My answer: My TEC 140 mm triplet APO refractor on my DiscMounts
DMG6 alt-az mount. It’s the one that gets used, and it has a reasonable
aperture.

e However, | have an AstroTech 90 mm triplet APO refractor, which | use
even more than any of my other telescopes.

e Why? Because it takes me less than 60 seconds to have the 90 mm
APO ready to observe under the night sky. The TEC 140 refractor takes
me less than 5 minutes to set up.



Tip - Nylon thumbscrews on accessories

* Nylon thumbscrews can hold most accessories without any kind
of damage to eyepiece barrels, dovetalil rail, etc.

e Less of an issue with the latest equipment because most
manufacturers currently use eyepiece barrel compression rings,
even with their cheaper equipment.

* “Finder shoe mounts” are one of the big remaining culprits.

* Legacy equipment can be easily converted to nylon thumbscrews
with minimal effort.
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Finders

 I’'m a BIG fan of red-dot finders!

* I’'m going to be tarred and feathered for saying thi
nuge fan of the Telrad finder.
e Why? Because | prefer a single dotin the s

e Also, | find the Telrad’s weight and bul
telescopes

e Euclid goes mad in the ni
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Optical Finders

e Bigger is better!
* Higher magnification is better!

* Using a 60-80mm finder at a magnification of 20-
directly see all of the Messier, and a large porti
catalog

* The exceptions are fainter galaxies

* The greater light-gathering abili
for me to see fainter star
faintest of targets.









Tip - Tripod Hammocks

* These little gizmos have saved me from dropping eyepiece
eyepiece bolt cases, lens caps, flashlights, etc. onto t

 Anice place to lay your phone, the Pocket Sky At
observing list temporarily rather than going b
table.

* They are inexpensive and readily a
on every one of my tripods.






Eyepieces

* Eyepieces should be personally matched to the observer.
 There is no “one size fits all”.

 Apparent field-of-view is as much a personal pref
someone’s favorite color.

* The aging eye directly affects the choice

e Exit pupil size needs to match your entr
with age.

e Eye relief (if you need to wear
e Effective eye relief!

e Consider the resale



Eyepieces

* Entrance pupil of your eye...

e Can be measured at night under dark adaptation usin
Allen wrenches while observing a bright star.

e Calculating the exit pupil of your optics
 Focal Length of eyepiece in mm / F-ratio of t
* Telescope Aperture in mm / Magnificati

e Example:
e Formy 60mm, 700mm FL S
e The 20mm Keller eyepi
e Can also be calcul



Exit Pupil

* 4-7 mm EXIT PUPIL (Low Magnification)
* Advantages:

e Delivers the widest true field of view — ideal for
star fields, open clusters, and extended obje
large nebulae, and nearby galaxies suc

* Provides the brightest possible im
maximizing surface brightnes

e Best for rich-field viewi



Exit Pupil

 Disadvantages:

* If the exit pupil exceeds your dark-adapted pupil diameter, light is
wasted and the effective aperture of your telescope is reduced — a

/mm exit pupil is wasting aperture for an older observer whose pupil
only opens to 4-5mm

e Sky background appears brighter, reducing contrast on faint extended
nebulae under light-polluted skies

 Minimal magnification means minimal resolution — fine detail in
planets, globular clusters, and small nebulae is lost

e Central obstruction in reflecting telescopes creates a small central
shadow in the exit pupil at low powers, reducing contrast



Exit Pupil

e 2-4 mm EXIT PUPIL (Medium Magnification)
* Advantages:

* The sweet spot for most deep-sky observing — the optimal balance
between image brightness, contrast, and resolution

e Sky background darkens relative to objects, improving contrast on
nebulae, galaxies, and globular clusters

* Less affected by atmospheric seeing than higher magnifications
* Generally, the most comfortable range for extended observing sessions

 Optimal for detecting faint extended objects — the classic "2mm exit
pupil rule”is a reliable guideline many experienced observers use as a
starting point for any new object




Exit Pupil

* Disadvantages:

* Insufficient magnification for fine planetary detai
close double stars

e Some extended objects (like very large
clusters) may become too magnifi
of view



Exit Pupil

* 1 mm or less EXIT PUPIL (High to Very High Magnification)
* Advantages:

e Maximum resolution — fine planetary detail, lunar features, tight
double stars, and the cores of globular clusters can be properly
examined

e Sky background becomes very dark, which can actually improve
contrast on small, high-surface-brightness objects like planetary
nebulae, which pop dramatically against a darkened sky

* Excellent for splitting close double stars near the Dawes or
Rayleigh limit of the aperture



Exit Pupil

* Disadvantages:

* Sensitive to the atmospheric seeing — on all but the b
image simply falls apart at these magnifications, b
boiling mess. On most nights from most sites
0.5mm are effectively unusable

e Faint extended objects become di
brightness drops dramatically
large nebulae and galaxies



Exit Pupil

* Disadvantages:

* L ess forgiving of eye placement — the observer must hold thei
very precisely at the eye point, making viewing more tirin
uncomfortable over long sessions

e “Floaters” in your vision become quite bothers
bright planets and the moon.

e Mechanical imperfections in the mo
amplified

e Thermal air currents withi
become apparent an



Exit Pupil

* An experienced observer carries eyepieces covering a
ranges and selects the exit pupil dictated by the obj
conditions, and the night's atmospheric seei
defaulting to any single maghnification.



Tip - Focusers for Catadioptrics

* An add-on 10:1 reduction focuser which mounts to the vis
of your SCT makes focusing these fussy telescopes a |

e Gets rid of image shift.
e Allows very precise control of focus positi

 Moves the focal point further to the r
to bump the mirror cell with you






Observing comfort

e Observing chairs

e If you aren’t using an observing chair, you are missing out on one
of the best accessories which will make you a better observer.

A comfortable seated position lets you remain longer at the eyepiece,
allowing you to discern more detail and fainter objects.

* Being seated improves your ability to steady your gaze into the exit pupil
(less swaying means less blackout, and less kidney-beaning of your view).

* Being comfortable increases your total observing time before becoming
fatigued.

 Be sure to purchase an observing chair made for your telescope
type, and with enough vertical range to accommodate all eyepiece
positions.






Tip - Eyepiece Turrets

* When | first bought my TEC 140 APQO refractor in 2003, | was
intrigued by the TEC 5-eyepiece turret. | decided to buy it after
reading reviews and it’s one of the best purchases |I've ever made.
Unfortunately, TEC no longer makes these turrets, but Takahashi
manufactures a very nice 4-eyepiece turret.

* Eyepiece turrets are only for use on refractors and catadioptrics

* All of your eyepieces are immediately available, are parfocal, and
only a click-turn away.

* No more dropped eyepieces!









Observational planning

 Having a plan on what you wish to observe helps make the best of your
limited time under the stars.

* | check for transient events on most nights | observe: comets, new
novae and supernovae, bright asteroids, (eclipses, transits,
conjunctions, and occultations of the moons of Jupiter and Saturn).

* | make a note of any new and interesting objects | may have read about
online or in an astronomy magazine, with the plan to observe that
object in the future.

* There is a joy and sense of accomplishment when working through
established published observing lists, or a list you have created
yourself. The Astronomical League’s observing club lists are
outstanding.



Tip — OTA weights for Dobs

* Eyepieces of differing weights can cause problems with
Dobsonian telescopes either popping up, or nose-diving.

* Attaching a weight to the mirror box of a Dob can counterbalance
any weight inequities.

* | find that using a round, flat, iron 5# or 10# weight-lifting plate
with attached adhesive Velcro allows me to move the plate up and
down the middle of the mirror box on my Dob for balance.

e |t’'s very simple to shift the position of the weight to perfectly
balance the eyepiece weight.

 There is a big weight difference between a 31mm Type 5 Nagler
and an 11Tmm Type 6 Nagler!






Recording observations

 Recording your observations has many benefits:

* Documenting forces you to focus on the details of your observations,
making you a better observer.

e Creates arecord of a night’s conditions and observations for later review.
e Allows you to follow the progress of transient objects over time.

e Allows a comparison of the appearance of objects through different
instruments and apertures, as well as on different nights.

e Sketching objects will hone your observational skills even further.

 Recording your observations electronically allows you to search
the database for specific objects, instruments, locations, etc.



Electronic recording of observations

e | use a program called SkyTools4 to record my observatio

* This creates a fully searchable database of my obser
the program also includes observing lists and a
atlas with outstanding features.

e SkyTools4 is limited to the Windows O
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Plate-solving for pointing accuracy

e Use of a simple inexpensive imaging camera through a small guide
scope (20-40mm aperture) along with a small computer allows for
“plate-solving” the exact point in the sky in which the telescope is
pointed.

e | use a dedicated ZWQO ASlair imaging computer along with my
/WO AM5 mount (in alt-az configuration) as my plate-solving goto
setup.

e | use a ZWO 30mm guide scope with a ZWO ASI120 Mini
monochrome camera as my plate-solve imaging system.












Plate Solving

* Plate solving allows for dead-center pointing accuracy of the
telescope.

* Allows the use of high magnifications during goto slews, making it
unnecessary to start with a low-power telescopic view in order to
ensure the target is within the field-of-view of the telescope.

 The “PiFinder” system is available for Dobsonians, and does not
even require any axis encoders. |t uses plate solving and
accelerometers to assure “push-to” accuracy.

* | have no personal experience with the PiFinder, but have heard
good reviews.









Tip — Bungees for scope covers

e Using rope to tie down a telescope, a tarp, or a telescope cover
can lead to torn grommets, damage to the scope cover, or damage
to the telescope.

e Strong wind gusts can cause “parachuting” of covers, imposing
tremendous forces to the cover or anything it’s attached to.

 Bungees provide “give” allowing even strong forces to be mitigated
(For example: never try bungee jumping using a simple rope
versus a dedicated bungee — the outcome would “lack grace”).

 Wrapping a long and thin bungee cord (1/8”) several times around

your scope cover will prevent “parachuting” and tightly secure the
cover without causing any damage.
























Sky Quality Meter (SQM)

 The Sky Quality Meter (SQM) from Unihedron is a dedicate
for measuring the darkness of the night sky.

 Measures the brightness of the night sky in ma
arcsecond.

e Correlates to the Bortle Scale of sky d
Bortle 1-21.76 - 22.0 mag/arcsec?
Bortle 2-21.6-21.75
Bortle 3-21.3-21.6

Bortle 4 - 20.6 - 21.
Bortle 5-19.2



SQM

 The Sky Quality Meter (SQM) from Unihedron has different models.

e The SQM-L (with lens) is the best model for astronomers since it has
a narrower FOV and therefore works more like a “spot-meter”.

e |t has a FOV of about 15-20 degrees.

* You point it away from light domes and away from the bright parts of
the Milky Way during measurements to get a good impression of your
sky’s darkness.

| take 4-6 measurements in different parts of the sky and average
them to judge the overall sky darkness.

* | record the SQM measurement in my observing journal for the night.



uoJpeyidrl




Additional Tips

 Hockey pucks for replacement feet of Dobsonian gro

e Gooseneck red light holders for use at the tele
star charts.

e An astronomers “toolbox”.
























Philosophy

* Night's Claim

 She spreads her velvet darkness wide, pins stars like di
her gown— and |, forsaking warmth inside, step out
goes down.

e \What are the arms of earth and flesh to o
Way? She calls, and | am

e All daylight loves grow pa
consuming art— the night
surrender every part.
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