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Gowernor Hunt Aker

Governor HuntAker was born on Dec 24, 19%Gov! { S NE  iritl Mih$ ARr Corps during World

War Il. After the war he became an assistant football coach at Northern Arizona University and then
gra | GSFOKSNJ YR O2FOK {0 {Hewelt2adMid&bedoheh&sistanOK 2 2
superintendent of public instruction at the State capital in Phoenix. In 1964 he became the director of
youth programs for the Secretary of the Interidraer, starting in 1986he served as the mayor of

Safford and was a member of the Safford High School Scholarship and Educational Fouhrtation.
passed way on June 30, 1993. His resting place is the Safford Cemetery.

To those that knew him Gov Aker wiasown for his incredible dedication and commitment to Arizona,
his sense of humor, his love of golf, and his love of the people he represented.

BRI RS XS

GOVERNOR HUNY
2ND LT s

DEC 24 1917

Source: Various public records, including Congressional Recdfd;diifress, Page S9053
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Introduction

The Gov Aker telescope is a reseattdss telescope that is presently used primarily for public

education. It is hoped that through this manual that the telescope enjoys a strong level of usage, as this
is what benefits the telescope the rsb Operators should not Heesitantto use the telescope, being

mindful of a reasonable number of safety precautions that are highlighted in this manual.

CKA& YlydzZadt A&d AYyGSYyRSR (G2 RSaONAROGS K2g (Parkdza$S
Campus of Eastern Arizona College. In addition to describing how to use the telescope, this manual
describes how to troubleshoot problems that may be encountered along the way.

Users of this manual are encouraged to provide feedback and suggestitime MGIO Director at the
email address on the front page. This manual is for the collective benefit of all Tinsley users, so all are
encouraged to help in edits, corrections, and updates to this manual!

Dedication Plaque on the Gov Aker Telescope
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Overview

The Gov Aker telescope was manufactured by the Tinsley Telescope corporation, and is often referred to
a4 GKS ac¢AyatsSe ¢StSaodz2L5¢ o LG Aa | NBaSlINOK Of
was donated by Steward Obsatery, University of Arizona, for public education at Discovery Park.

The primary telescope hasa &S § SNJ 6 Hné | LISNIdzZNBo 2F | Of I aaAol ¢
specifications here). It provides a single corrected focal plane atas®egrain foci.

4021 GKIFIG A&a Ffaz dzasSR |
0SSt Sad2L5 0

Q)¢

Thereisalsoa® NBFNI OGAy3a (St
telescope, and a guide scope for the §iai H 1 €

The optical assembly is supplemented by a collection of small finder scopes which aid the operator in
locating objects in the sky.

The telescope rides on a large equatorial mount, which allows the telescope to finely track objects with
a single trackingnotor. This gives the telescope the ability to follow objects for an indefinite period of
time, useful for showing large number of person the same object.

The telescope isrptected by adome made by the Ash Mafacturing company of Plainfield, lllinois

The purpose of the dome is to protect the telescope from weather when not in Tike shutter is an

GdzLd F ¥R RABINIAKdzi G SNI RSaA3ay o ¢KS G(G2L) aKdzidSNI Fdz f
dome to create an opening for the telescope to Idbfough. The bottom shutter is manually cranked

out allowing for observation of objects located low in the skirne dome enclosure can be ventilated by

a done ventilation fan. This is useful to pull cool night air down through the dome, particuthdy if

telescope is warm from the prior day. Use of the dome ventilation fan can improve the steadiness of

the images viewed by the telescope.

The telescope has a collection of eyepieces, barlow lenses, filters, and other optical accessories that are
used to view various objects.

The telescope has a video system which allowstieed images from the telescope to be projected by
the projector in the Jupiter Room. This allows for persons to see images from the telescope without
having to climb the stes to the telescope, and facilitates lectunesingreattime images of objects.

The telescope has a numbergggecialized instrument packages as described following.

The telescope has a Daystar Hydrogen Alitex 6ystem. This allows thé5 NI ftéldscOde ® be
configures to shovexquisite solar detail, such as prominences and flares.
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The telescope has a Santa Barbara Instruments Gro@pC3ID Imaging system which can be used for
scientifiegrade imagery.
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Telescope Startup

The steps tastarting up the Aker telescope are detailed in the steps below. A summary of these steps is
posted in the dome.

SAFETY NOTE: Itis important to follow these steps carefully each and every time, even those
that are familiar with the telescope.

SAFETNOTE: The telescope is very sensitive to inclement weather conditions. Do not open
the dome shutters if any of the following are present:

1 High winds

1 Dust

9 Rain or other forms of precipitation

It is generally accepted observatory practice that acceptabtaditions must exist for a
meaningful period of time (>30 minutes) before opening the dome. Rain, winds, and dust may
stop momentarily, and appear to be acceptable. It is important to ensure that the good
conditions are persistent before proceeding.

1. Enter the telescope silo from the doorway at the rear of the Jupiter Room at Discovery Park.
The Discovery Park staff should be contacted to schedule access for use of the telescope.

2. Turn on the light upon entering the silo then proceed up the stairngeliering the telescope
space.

3. Use a step ladder to gain access to the shutter power cord plug. Plug this into the outlet and

you will hear some electrical clicks; these clicks are norifiad image below shows the shutter
power cord plug and control steh:
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4. Turn the switch attached to the cord so that dome top shutter begins to open. Allow the top
shutter to continue to open. The top shutter will stop on its own so allow it to run until it stops.

5. Switch the dome shutter switch to the middle (neutral) position and disconnect the dome power
cord. The dome will not rotate as long as the dome shutter power cord is plugged into the
power socket. You will heatectrical clicks as you unplug; this amal.

6. Move the ladder to the right of the lower door of the shultter.

7. Climb the ladder and unplug the dome ground cafdleis connector is shown in the image
below:
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8. Handcrank the lower shtter door to the open position. The dome shutter should be lowered
where it is approximately level with the horizon; lower than this is not necesddrg.crank is
shown in the image below:

9. Store the ladder in a safe location.

10. Install the rightangS RAF 32y f YANNRNI yR S@SLIASOS Id GKS
Connect the safety strap from the diagonal mirror to the bottom of the mirror cell. Check that
all securing screws are tighthe diagonal mirror/eyepiece installed in the t&depe is shown
below:
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11. Remove the covers from the finder scopes.
12. Install the Telrad finder if you choose to use it.
13.h LISy GKS YANNRNI O2@SNJ F2NJ GKS wné¢ (StSadz2LiSo

finder scopes first, then the bungeext to the stairs.Image below shows the bungee next to
the finders which is done first:
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14. Turn on the power to the telescope control cabinet using the black switch at the rear (south) of
the control cabinet. When you do this a red light on the opposite (north) side of the control box
should come on.The first image below shows the switch ahé second image shows the red
light.
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15. Verify that the Right Ascension (RA) tracking motor is on. Verify by hearing noise from the
telescope, and/or check that a small LED at the top, south side of the control cabinet is lit. If the
telescope is notracking, simply press the little clear button below, and the telescope should
start tracking. Confirm the little LED went out.

To reiterate look at the images below: If the LED is out, then the telescope should be tracking
and you should hear noiseom the telescope tracking motor. If the LED it lit, then the

telescope will not be tracking. TheA G (G f S LlJdzAKodzi G2y &agAd0OK 16
used to toggle between these two states. So, if you find that the telescope is not trattkdnig,
likely the reason why.
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16. Ensure that the declination tangent arm for the telescope is in the midrange of its travel. If it is
not, use the hand paddle to unclamp DEC and use the North/South buttons (pick one) to drive it
the appropriate diection.

17. If desired, turn on the dome ventilation by flipping on its switch.

18. At this point you are ready to operate the telescope and view objects!!
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Operating the Telescope:
To operate the telescope you must do two things:
1) Move the telescope to an object, and
2) lock the telescope onto the object so it will track on it.
This is done as described below.
1. Verify that the telescope is operating, and the tracking system is on.
2. ltis usually a good idea to rotate the domeand to the new object before moving the
telescope. This way you can see the object when yolesgeaiming the telescope, and are not

having to juggle aiming the telescopdile haggling with the dome.

To rotate the dome simply use the toggle button the hand paddle as shown in the image
below:

3. Have one hand (or a person as a helper) maintain a handle on the white padded bar attached to
0KS NBIFIN 2F GKS Hné (StSadz2LSo

SAFETY NOTE: Do not unclamp the telescope without one person mairgaitold on the
telescope at all times!

SAFETY NOTE: Do not allow the telescope to point downward, meaning the front end of the
telescope points lower than the rear of the telescope.
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SAFETY NOTE: The end of the declination shaft will pass very cltse goardrail at certain
locations. Ensure that none has their hand on the guardrail in that situation.

4. Use the hand paddle to unclamp the RA and DEC clutches. Do not try to move the telescope
until the noise from both clutches has quieted, indingtihat the clutches have been fully

released. At this time the telescope is free to move!

5. Slowly move the telescope to aim at the new object. This may necessitate looking through
finders thenthe main telescope

6. Once the object is otarget, use thenand paddle switches to clamp the RA and DEC clutches.
Keep the telescope steady until the clutches are fully clamped, and become quiet.

7. You can use the hand paddle to make fine adjustments in pointing once you generally have the
object in view.
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Recommended Objectfor Observing

The goal of all this the fun part!--is using the Tinsley telescope to show objects to the public and
fellow enthusiasts! This section describes what objects are ideal to show guests for a particular night.
With experience you can add more objects to your own list, so consider this to be simply the small
number of showpieces thatill get you off and running!

Rest assured that you do not need to be an expert astronomer to share the night sky with others. If you
do not know much about an object, persons will not really mind, as objects in the night sky speak for
themselves. You will have done a wonderful job simply making it possible for the telescope to be in use!

The Mooniswithout a doubtthe most spectacularm2 SOG4 (2 aK2¢xX yR Ad I avYdz
accessible. You can plainly tell if it isaypseeing it in the sky with your eyand caraim theTinsleyat
it with ease

Typical telescope view of the Moon

The Moon came into existence whemMars-size planet crashed into the early EdrtRragments orbited

the Earth and coalesced within just several weeks to become the Moon. The dark areas visible today at
GKS Y22y IINB OFtftSR alNAFX FNRY [ I {AKhotidveSllagad ¢ KSe@
layers can be up to 10 km (6.2 miles) thick, higher than Mount Everest. Some facts about the Moon:

Diameter: 3 476 km (27% of Earth)

Distance to Earth: 384 000 km (199,000 miles)
Mass: 7.350 x 10E19 tons (1.2% of Earth)
Density: 3.341 @m3 (61% of Earth)

! Information in this section from www.astronomysource.com
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Satum is probably second only to the Moon in terms of amazem@rite public are truly astounded to
see the rings of Saturn, making it second to only the Moon as a spectacular object to show the public.

Typical telescope view 8haturn

Saturn is probably the most enigmatic of all planets. Its rings have given awe to many peoglawino

the first time. Since Saturn is double as far from the Sun than Jupiter, it receives only a quarter of the

light. While it has almost the siz&o WdzLJA G SNE { I G dzZNy Qa f I NHESNJ RAalGl yO!
the eyepiece. We tend trying to compensate by increasing magnification, but this multiplies air layer
disturbances as well.

With a very small telescope or under not so good seehgRA G A2y as { I GdzNyQa NRARyYy3Ia&
G S I Nidfactgthis is what Galileo saw when he first looked at Saturn with his telescope. He concluded
GKFG (KS&aS twdclodeEnéonsodzitlier salé&of Saturn, but two years later the moons wer

gone, and again two years later the moonsafgpeared We know today, thati KS & RA &l LILIS | NI y O
caused by looking at the ring edge on but it was very confusing for Galileo at that time. With the Tinsley
GKS &SI NEE FNB Of SigMémanet $Sy a4 GKS NAy3Ia OANDE A

Surrounding Saturis what appears aa collection of faint stars- the moons of Saturn. The brightest of
these is Titan, a moon comparable in size to Mercury and having an atmosphere. Image below shows
typical arrangemenof the moors’.

%Image by Stephen Roche of Waterford, Ireland.
http://www.astronomycameras.com/blog/archive/20080410/stepheache-saturnwith-its-moons/
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Titan isthe onlg ¥ { | { dzNtyatisirea3oAadly &asy to identify. It is far brighter than all of the
others. Some facts about Saturn:

Saturn isa gas giant, and has over 62 moons, with Titan and Rhea as the largest ones. Saturn has
a verylow density, in fact if we could build a bathtub large enough to hold Saturn, it would
float on the surface.

Diameter: 123 000 km (9.4 x Earth)
Mass: 0.569 x 10E24 tons (95 x Earth)
Density: 0.67 g/cm3 (24% of Earth)
Distance from Sun: 9.54 AU

Jupiteramd S& S@OSNEB2yS gAGK AGa O2fttSOGA2Y 2F avYlff Y2;
with its belts.

Jupiter, typical telescope view

Jupiter is the largest planet in our solar system. It is a very bright and exciting object to observe. Four
moons can be seen even with small telescopes or binoculars. The Tinsley shows Jupiter as a large and
spectacular planet. If the turbulence is low and some cloud bands are visible, it might be possible to see
some fine cloud details and the great red sp&@ome facts about Jupiter:

Jupiter is a gas giant with over 100 moons. The four largest are lo, Europe, Ganymede, Callisto.
They are also called the Galilean modMhen Galileo saw the movement of the moons he
could no longer accept a geocentric modéthe universe.

Diameter: 142 980 km (11.2 x Earth)
Mass: 1.899 x 10E24 tons (318 x Earth)
Density: 1.32 g/cm3 (24% of Earth)
Distance from Sun: 4.95 AU
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FindingJupiter and Saturn:

WdzLJA G SNJ | YR

{ I ddzNyy OKI y3Ss

t20FGA2ya

atz2zgote

A small amount of web surfing will indicatden andif they are up. Most timegou will be fortunate
that at leastone of the two of them will beip. The chart below indicates the constellations where
Jupiter and Saturn will be for the following years. These plaaggisar adright and obvios stars in
these constellations:

2014
Jupiter

Saturn

2015
Jupiter

Saturn

2016
Jupiter

Saturn

2017
Jupiter

Saturn

2018
Jupiter

Saturn

2019
Jupiter

Saturn

Jan
GEM
LIB

Jan
LEO
SCO

Jan
LEO
OPH

Jan
VIR
OPH

Jan
LIB
SGR

Jan
OPH
SGR
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Feb
GEM
LIB

Feb
CNC
SCO

Feb
LEO
OPH

Feb
VIR
OPH

Feb
LIB
SGR

Feb
OPH
SGR

Mar
GEM
LIB

Mar
CNC
SCO

Mar
LEO
OPH

Mar
VIR
SGR

Mar
LIB
SGR

Mar
OPH
SGR

Apr
GEM
LIB

Apr
CNC
SCO

Apr
LEO
OPH

Apr
VIR
SGR

Apr
LIB
SGR

Apr
OPH
SGR

May
GEM
LIB

May
CNC
SCO

May
LEO
OPH

May
VIR
SGR

May
LIB
SGR

May
OPH
SGR

June
GEM
LIB

June
LEO
LIB

June
LEO
OPH

June
VIR
OPH

June
LIB
SGR

June
OPH
SGR

Jul
CNC
LIB

Jul
LEO
LIB

Jul
LEO
OPH

Jul
VIR
OPH

Jul
LIB
SGR

Jul
OPH
SGR

Aug
CNC
LIB

Aug
LEO
LIB

Aug
VIR
OPH

Aug
VIR
OPH

Aug
LIB
SGR

Aug
OPH
SGR

Sep
CNC
LIB

Sep
LEO
LIB

Sep
VIR
OPH

Sep
VIR
OPH

Sep
LIB
SGR

Sep
OPH
SGR

Oct
LEO
LIB

Oct
LEO
SCO

Oct
VIR
OPH

Oct
VIR
OPH

Oct
LIB
SGR

Oct
OPH
SGR

Nov
LEO
LIB

Nov
LEO
SCO

Nov
VIR
OPH

Nov
LIB
OPH

Nov
LIB
SGR

Nov
OPH
SGR

Dec
LEO
LIB

Dec
LEO
OPH

Dec
VIR
OPH

Dec
LIB
SGR

Dec
OPH
SGR

Dec
SGR
SGR
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2020 Jan Feb Mar Apr May June Jul Aug Sep Oct Nov Dec
Jupiter  SGR SGR SGR SGR SGR SGR SGR SGR SGR SGR SGR SGR
Saturn . SGR SGR SGR CAP CAP CAP SGR SGR SGR SGR SGR SGR

2021 Jan Feb Mar Apr May June Jul Aug Sep Oct Nov Dec
Jupiter CAP CAP CAP CAP AQR AQR AQR AQR CAP CAP CAP AQR
Saturn CAP CAP CAP CAP CAP CAP CAP CAP CAP CAP CAP CAP

2022 Jan Feb Mar Apr May June Jul Aug Sep Oct Nov Dec
Jupiter AQR AQR AQR PSC PSC PSC CET CET PSC PSC PSC PSC
Saturn CAP CAP CAP CAP CAP CAP CAP CAP CAP CAP CAP CAP

Marsis often requested but rarely is a suitable objette only exception is possibly when Mars makes
a close pass of the Earttglled anopposition but that is a relatively rare occurrenc&lars will appear
Fa F ONRIKGEZ NBR aaidlFNE Ay (KS aleée NRaAvya@: 2LII2aAd

1 May 22, 2016
T July 27, 2018
91 October 13, 2020

It isniceto view Mars a month or two around these above dates. Otherwise Mars will appear
disappointingly small and featureless owing to its relatively small size and great distance.

As is the caseithh Mars, other planets are typically small and faint, and are not recommended in
general.

Next, there are objects such as double stars, multiple star systems, star clusters, nebula, and galaxies.
These can be surprisingly large and bright. Theseargrertant particularly without the Moon, Saturn,

and Jupiter present.

Following are a collection of objects suitable for the Tinsley Telescope.
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Mizar and Alcoris the double star at the bend of the handle of the Big Dipper.

Northeast, March Evenings

“Big Dipper”

EarthSky.org

Point your telescope at the handle bend and what you see are not one but two Blerdrighter one is

aAl I NE GKS RAYYSNJ aAadlINIAa ! fO2N®» ¢KS& NB Ifaz
can distinguish these two stars with bare eyes.h$kS LISNB 2y a (GKSNB (2 ass
stars with their unaided eyes! If the seeing conditions are good, choose high magnification and take a

closer look at Mizaryou will see that Mizar itself has another clesenpanion star.The imag below
shows an actual photo of Mizar A, ickase companion Mizar & the topand Alcorat the bottom:

Some additional facts about Mizar and Alcor:

Constellation: Ursa Major, UMa

Magnitude (Mizar/Alcor): 2.2 /4.0
{SLINIFOGAZ2YY MmOy

Distance: 83 Lig years

Mass (Mizar/Alcor): 7.7 /2 x Sun, Diametért /1.8 x Sun
Luminosity: (Mizar/Alcor): 63 /13 x Sun
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On the next pagés a listof recommended objects faxachparticular month. Objects that aréold can
be observed if the moon is bright. Sowiethe fainter objects get washed out by the light of a bright
moon, and thus should be avoided if the moon is up.

Albireois the fifth brightest star in the constellation Cygnus the Swan

Cygnus

Aquila

With naked eye it appears to be single star but a teleseepelves it as a double star. Both stars offer a
striking color contrast. The brighter star shines in an orange/yellow color, the smaller starn blue

Albiero, as seen through a telescope

When observing colorful stars, it can be beneficial to dogbimewhat out of focus. Since the star disks
become larger, colors become more prominent. The reason for this is that a larger number of color
receptors in the eyes can collect color information. Play with your focuser and see what works best for
you! At tis point it is unknown whether the stars are optical doubles or gravitational linked and

orbiting each other. The brighter star itself has a very close companion, too close though to be resolved
with a telescope. Some additional facts:

% http://www.themcdonalds.net/richard/index.php?title=Finding_Albireo
4 Image Credit- Hunter Wilson
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Constellation: Cygus, CYG
Magnitude: A 3.2, B 5.8
{SLI NI GA2Y op
Distance 390 / 390 Light years
Mass: 5/ 3.2 x Sun

Diameter: 16/ 2.7 x Sun
Luminosity: 950/ 120 x Sun

The Orion Nebulas part of the constellation Orion. This truly beautiful nebula can be foundoglstv
hNA2yQa o0Stfd Fa°® F LINIG 2F hNA2yQa &a62NR

Site of the -
Orion Nebula

It is one of the brightest nebulae and is visible to the naked eye.

M42 (and M43) @ Anglo-Australian Observatory ~ Photo by David Malin

Because M42 is over an arc minute wide use your lowest magnification to ensure it fits in the field of

view. The four stars atits cédtNJ F NB OF f t SR G ¢ NI LIST Adzyé s GKSe& SySN
which leads to this beautiful spectacl®ue to its brightness the Trapezium stars draw #hé & S NI S N& Q
attention, but scanning the area around them, you will see many smaller starse of ionized gas.

Orion nebula is the closest region of massive star formation to the Earth. It hosts protoplanetary discs

and brown dwarfs. New stars and planets are born here right now. The strong radiation emitted by the

° http://amazing-space.stsci.edu/news/archive/2006/0141.php
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Trapezium stars is so pewul that young neighbor stars are pushed into the form of an egg. Some
additional facts:

Constellation:Orion, ORI
Magnitude: 4.0

{ATSY cp Ecn
Distance 1,344 Light Years
Diameter: 24 Light Years
Mass: 2,000 x Sun

The Andromeda Galaxyelongs to the cortsllation AndromedaThe constellation of Andromeda

appears as a double curved line of stars that departs from the northeast angle of the Great Square of
Pegasus. It is an important constellation, south of the constellation of Cassiopeia and west of the
constellation of Perseus. It does not contain any first magnitude star. It can be easily found, crossing the
constellation of Cassiopeia from Polar Star. In autumn, it can be seen high up in theastith

The Andromeda Galaxy the farthest object that can be seen with bare eyes.

® Text and image courtesy of ESi@tps://www.eso.org/public/outreach/eduoff/cas/cas2002/cas
projects/france_andromeda_1/
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It is so large that it will most certainly exceed the fieldhs telescope view (binoculars have sufficient
viewing angle)so focus on the inner core. Itafascinating moment taking a peakaatother Galaxy for
the first time. The core is very bright and the surrounding areas can be seen Aibelwndromeda
Galaxy is a spiral galaxy has an estimated 1 Trillion stars (Milky WgyQ0@illion). Its center
comprises a massive black whofendromeda Galaxy and the Milky Way are moving towards each
other. They will merge in about 4.5 Billion years. Some other facts:

Constellation: Andromeda, AND
Magnitude: 3.44

Distance 2.54 Million Light Years
Mass: 11.5 x Milky Way Galaxy

The HerculesSlobular Clusteties in the constellation Hercules. i A a | f a#MoEy 2630 KE da

Df 206 dzf I NJ / f dza G SNE o ¢KS Df206dzf F NJ/ fdzaiSNE fA1S
and offersbeautiful view even for small telescopeln the Tinsley it is spectacular!
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http://messier.seds.org/Pics/More/m31caltech.jpg

M-13 Telescope View

LG Aa | oAG Y2NB OKFffSy3aay3da (42 TFTAYR | SNDdzZ Sa Df 2
stars of the constellation Hercules that build a trapezoid. M13 lies on the line betwaéteEculis and

%SGl 1 SNOdzZA Adad ¢KSaS IINB GKS {¢2 MavéhIMEbitiowards KS Y Se@
Eta on the Et&Zeta line and you have found this beautiful globular cluster. If you have difficulties to find
G¢KS YSealzrBéami iRy oMNSRIF FyR ! NOGdzZNHza KSf LJP 5NI ¢
YySeaiz2yS¢é Aa t20FGSR lo2dzi 2yS GKANR GKS RA&GEYOS

e Efarfi Rastaban

” Santa Maria de Montmagastrell Observatory, http://santamariaobservat ory.blogspot.com/2009/09/m13 -image-031-m-f49-
newtonian -reflector.html
8 http://messier.seds.org/map/Her.html
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Despite its age, Hercules Globular Cluster has not changed its form much. Pressure of star radiation
pushing stargpart and gravity force pulling them together resulting in an equilibrium. The stable
conditions were thought to be beneficial for possible forming of life. In 1974 a radio message was sent
to the Hercules Cluster with the large Arecibo radio telescope.didital message included information
about man, earth and the solar system. Some facts abot8M

Constellation: Hercules, HER
Magnitude: 5.8

Distance 25,100 Light Years
Diameter: 168 Light years
Mass: 600,000 times Sun
Age: ~13Billion years

The Doubé Clusteris one of the most spectacular sights, with two clusters of stars in close proximity.
They are about 800 light years apart but due to their position in the sky, they fit both in the view of a
telescope at low power

The Double Cluster belongsthe constellation Perseus. It can be easily found with the help of the
O2yaidSttlGAz2y [/ laaA2LISAI ® Wwdzad F2tt2¢ GKSg AYYySNJI €
Delta) about two third of the way to the next bright star, and you will finel Double Cluster.

Northeast, Autumn Evenings

Cassiopeia the Queen

Navi,

Ruchbah
.

Perseus Double
Perseus Double & Cluster NGC 869
Cluster NGC 884 *

EarthSky.org

o http://messier.seds.org/Pics/Jpg/n0869.jpg
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The Greeks knew about the object as early as 130 BC, but the true nature of it was not discovered not
before the telescope was invented. Some additional facts:

Constellation: Perseus, PER
Magnitude: 4.2

Distance (NGC 869): 6,8Dight Years
Distance (NGC 884): 7,600 Light Years
Age (NGC 869): SMillion years

Age (NGC 884): 3.2 Million years

The Gamma Leonidouble star system is a pair of bright stars in Leo the Lion. Gamma Leonis is a star
aeaidsSy taz 1yz2alyé ®a liKSe AdelghdsyommidE éf &o,atis®@ 6 I NR a
second star above Regulus.

Through a telescope you will see two very close, bright stars:
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Gamma Leonis
N

S

0CT 22,2006 - 11:20 UT
SkyView Pro 6LT EQ - 6" f/8 Newtonian
10 mm Sirius Plossl + 2X Barlow: 240X / 12 TFOV
Sketch by Jeremy Perez

Gamma Leoni#é has at least one planet orbiting it, and possibly tvdm November 6, 2009, the

discovery of a planetary companion around primary star Garfirhaonis was announc®d The planet

KFa Iy 2NBAGIE LISNA2R 2F nHdedp RlI@a |yR LINB&adzYl o6f @
studies hint at a second companias well.

Some additional facts about Gamma Leonis:

Constellation: Leo, LEO
Magnitude: A2.28, B 3.51
Separation 4.5

Distance 130 / 13Qight years
Spectral Types: A=K1; B=G7
Mass:A = ?? B =2PSun
Diameter A=23 B =?? x Sun
Luminosity: A 480B = ?% Sun

Yh58G80GA2y 2F | tflySil NE-1ULeénisAbtrgnbrayyind ANBptysi®eo: A24.S 3IA L y
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The Crab Nebulé part of the constellation Taurus the Bull. The Crab Nebula is also knowsi.ad Ms
fascinating object can be found just near the horns of Taurus the Bull as shown in the chaft:below

e 4 Menkar g

LY &2dz Oy FTAYR GKS tfSAIFRSa &Gl N Of dza i SNE
contains the bright red star Aldebaran, then the Crab Nebula is in the vicinity.

Image of the Crab Nebufa

" http://messier.seds.org/map/Tau.html
2 This superb image of the Crab Nebula M1 was obtaineBidbby Middletorwith a 12.5inch Newtonian on an
AP1200 mount. It was exposed for 60 minutes on hypered Kodak PJ 400 film.
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The Crab Nebula, Messier 1 (M1, NGC 1952)ei most famous and conspicuous known supernova
remnant, the expanding cloud of gas created in the explosion of a star as supernova which was observed
in the year 1054 AD. The supernova was noted on July 4, 1054 A.D. by Chinese astronomers as a new or
"guest star," and was about four times brighter than Venus, or about#®agccording to the records, it

was visible in daylight for 23 days, and 653 days to the naked eye in the night sky. It was probably also
recorded by Anasazi Indian artists (in presday Arizona and &v Mexico), as findings in Nagaj

Canyon and White Mesa (both Arizona) as well as in the Chaco Canyon National Park (New Mexico)
indicate; there's a review of the research on the Chaco Canyon Anasazi art online. In addition, Ralph R.
Robbins of the University of Texas has found Mimbres Indian art from New Mexico, possibly depicting

the supernova?’

The nebulous remnant was discovered by John Bevis in 1731, who added it to his sky atlas,
Uranographia BritannicaCharles Messier independenttyund it on August 28, 1758, when he was

looking for comet Halley on its first predicted return, and first thought it was a comet. Of course, he

soon recognized that it had no apparent proper motion, and cataloged it on September 12, 1758. It was
the disovery of this object which caused Charles Messier to begin with the compilation of his catalog. It
was also the discovery of this object, which closely resembled a comet (1758 De la Nux, C/1758 K1) in his
small refracting telescope, which brought him teetidea to search for comets with telescopes. Messier
acknowledged the prior, original discovery by Bevis when he learned of it in a letter of June 10, 1771.

The nebula consists of the material ejected in the supernova explosion, which has been spread over
volume approximately 10 light years in diameter, and is still expanding at the very high velocity of about
1,800 km/sec. On November 9, 1968, a pulsating radio source, the Crab Pulsar (also cataloged as
NP0532, "NP" for NRAO Pulsar, or PSR 0531+21Jietearded in M1 by astronomers of the Arecibo
Observatory 306neter radio telescope in Puerto Rico. It has now been established that this pulsar is a
rapidly rotating neutron star: It rotates about 30 times per second! This period is very well investigated
because the neutron star emits pulses in virtually every part of the electromagnetic spectrum, from a
"hot spot” on its surface. The neutron star is an extremely dense object, denser than an atomic nucleus,
concentrating more than one solar mass in a vaduof 30 kilometers across. Its rotation is slowly
decelerating by magnetic interaction with the nebula; this is now a major energy source which makes
the nebula shining; as stated above, this energy source is 100,000 times more energetic than our sun.

Someadditional facts:

ConstellationTaurus, TAU
Magnitude: 8.4

{ATSY nun EHdn
Distance ~6,500 Light Years
Diameter: ~5.5 Light Years
Mass: ~4.& Sun

®For entire sectionhttp://messier.seds.org/m/m001.html
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Calendar foRecommended Bright Objects
January
1 Andromeda Galaxy
1  Orion Nebula

February
9 Orion Nebula
1 CrabNebulaSupernova Remnant

March
9 Orion Nebula
1 Crab Nebul&upernova Remnant
1 Gamma Leonis Double Star

9 Orion Nebula
Gamma Leonis Double Star

 Gamma Leonis Double Star

1 M-13 Globular Cluster in Hercules

July
1 M-13 Globular Cluster in Hercules

August

1 M-13 Globular Cluster in Hercules

91 AlbieroBlue and Orang®ouble Star in Cygnus
September

1 M-13 Globular Cluster in Hercules

91 AlbieroBlue and Orang®ouble Star in Cygnus

October
1 AlbieroBlue and Orang®ouble Star in Cygnus
1 Andromeda Galaxy

November
1 Andromeda Galaxy
1 Double Cluster in Perseus/CasseiopéGC 884 & NGC 869)

December
1 Andromeda Galaxy
91 Double Cluster in Perseus/Casseioaei
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Telescope Shutdown
This section describes how to secure the telescope at the egdwfobserving session
1. Pack and stow any observing systems such as the remove video system, solar viewing
equipment, CCD imaging equipment, and other equipment. This section assumes that
equipment has already been secured.
2. Turn off dome ventilation fan if it is in use.
3. Use the hand paddle to unclamp the RA and DEC clutches. Do not try to move the telescope
until the noise from both clutches has quieted, indicating that the clutches have been fully

released. At this time the telescope is free to move.

4. Move the telescop such that the bubble levels indicate that the telescope is pointing straight
up. This is shown in the image below:

5. Use the hand paddle switches to clamp the RA and DEC clutches. Keep the telescope steady
until the clutches are fully clamped, abécome quiet. This will stow the telescope at zenith.

6. Remove the right angle diagonal mirror and eyepiece from the telescope and return to the
storage cabinet.

7. Turn off the reticle to the finder if it has been turned on.

8. Remove and store the Telraishder if you used it.

9. /f2aS GKS YANNERNI O20SNE FT2N GKS wné ao0z2LIS=3
first, and the bungee closest to the finders last.
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10. Rotate the dome to the north. The yellow arrow on the dome should point approxiynitel
black stripe on the dome wall, as shown in the image below.

11. Move a ladder adjacent to the lower shutter hand crank.

12. Climb the ladder and hand crank the lower shutter closed. Be sure to close the bottom shutter
before the top shutter i€losed!

13. Connect the ground conductors for the dome, as shown in the image below:
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14. Plug the shutter motor power and close the top shutter. It will stop automatically.

15. Turn off power to the telescope control cabinet; switch on the south side ofdimérol cabinet.
Confirm the light on the north side of the cabinet goes out.

16. Make one last check that all seems put away and as you found it.

17. Turn off the lights as you exit the silo and enter the Jupiter Room.
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