Variable Stars and
Telescopes

Culpeper Astronomy Club Meeting
November 26, 2018
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Overview

* Introductions

* VVariable Stars (Mike Klosterman)

* Telescope Types

* Constellations: Auriga, Gemini, Taurus
* Observing Session



Observing Sessions

* Leonid Meteor Shower — 17/18 November
 Midnight — 3 a.m. (sky conditions deteriorated)
* Observed 12 meteors
* Very bright Leonid (-4 mag) at about 1 a.m.
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- What are Variabre' St-aké?j

«Variable Star Stars Wthh show varlatlons in. i;helr brlghtness over
time - * s
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_,._Intrmsm stars varlable due to internal changes wT'chm the star ..
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- What are Variabre' Starsf?

.

. l\/\agmtude brlgh’mess €an change from as Ilttlg as thousandths of
- magnitudes to as'mugh.as.20 magmtudes .

¢ Tlme'brlghtness change Zn ‘happenin matter”mc fractlon of =f
second to?ars = = By

40;000 varlabl$ in our galaxy (and a‘pprox. 10 OQO e
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~ Supernova
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~ Algol“The Dembnégtaﬁffﬁ
R = . Olde.st recgrd of a varlable star

b InCIUdEd in 3200 year old el
PERSEUS ancient Egyptian calendarof
o4 lucky and sinlucky days:
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 Historical Con_text; R T
S e Variable s;grs were partlcularly |mportant in early 20"
B century . : - Tl )
2~ PO Hénrlei;ta Swan Leavitt Dlscovered “Period - MW e sl
__Luminosity” relatignship while reviewing phot® rapdhlc' S
ou

.~ plates of cepheid Variables in Small Magellafic

* Pulsation period 6f a cepheid is dlrectlyielated toits
} median luminosity - el _
2 THe brlghterthe magnitude, the longer the perlod i 3
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- Why Observe Variable‘ St‘ar.'s.?.-,
».Provide a wealth ef mformatron about the rnternal structure of
stars, models of stellar evolutron and drstance determrnatron
* Systématic. observatrons d‘vera longer. perrod helps: "

*-TO determ§he the short- term and long-term, behavrbr of the stars .

 To constr‘uct th‘éoretrcal models - e 5 ‘_ '-'? 7

g é'ch on, variabig tars rmportant form_ o

» deriving steIIar proper;tie 6. g ,Mass; @ru iy oslty, temperature |
: dE‘xternal stry Ict re, ,»- i Gale a t‘“on“and their. evolutron o
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~ Light Curves - variation over time
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How to Observe Variable.Stars
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- How to Observe Variable Stars -

CCD Camera




~ Advantages to qull _S‘(.';'bpe} Observing t

=

1. Convenienk access to a telescope

; =Rl sufﬁciénfclzybi‘ig?tstérs, smiall telescopes Fhieve
- ™ same photometric acCuracy as that of large télescopes .

| 3.‘V\_[it§1 adyanced increasing sophisticdtions in opticsand  ©_ - . - .

‘$ -« .electronics it'is pessible for smaller telescopes todo what. = - .~ *
e ..;z:,;_.:s:,.-";__'IQrger'teIescogﬁesﬁoqld.-do in the past e e o i o 3

Shaict? : X B SRR e . = ]

R o Mgt TS 1
P B S Rl e o . S T - e .
2 Photometry of variable stars using.small télescopes is

y.convenient-andeasy. Long teprajects are specially
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Three Basic Telescope Types

Refractors have a lens at the front of the tube — it's the type you're probably
most familiar with

* Generally low maintenance, get expensive as the aperture increases .!J)

* An apochromat offers better optical quality (and is more expensive)
than an achromat of the same size

Refractor

Reflectors gather light using a mirror at the rear of the main tube

* For a given aperture, these are generally the least expensive type, but
you'll need to adjust the optical alignment every now and then — more
often if you bump it around a lot — but that adjustment (called )
collimation) is straightforward. Reflector

Compound (or catadioptric) telescopes, use a combination of lenses and
mirrors, offer compact tubes and relatively light weight

* Most popular designs is called Schmidt-Cassegrain

Comp'oﬁﬁd




Mounts — Most Important

e Alt-Az: On some mounts the scope swings left and
right, up and down, these are known as altitude-
azimuth (or simply alt-az) mounts

* Many reflectors come on a simple wooden platform,
known as a Dobsonian; a variation of the alt-az mount

e Equatorial: A more involved mechanism, designed
to track the motion of the stars by turning on a
single axis

* Tend to be larger and heavier than alt-az designs

* To use an equatorial mount properly you'll also need to
align it to Polaris, the North Star




Refractors

» Typical amateur refractor ranges
from 60mm to 6 inch

» Vary widely in focal length and
optical quality

« Achromats cost $100’s;
Apochromat’s cost $K’s

Celestron AstroMaster 90EQ -

90 mm ($249)

A\

L

Celestron Omni XLT 102 ﬁ} ;
Refractor Equatorial (5437)

i

Celestron AVX 6in Refractor
Telescope (S1439)



Reflectors

( .
- Typical amateur ranges from 4.5 inch , Sky-Watcher 10" Classic
to 12 inch Dobsonian ($499)

 Basic Newtonian reflector can be
mounted several ways

Celestron AstroMaster 114EQ
($199)

Apertura 8" Dobsonian
Telescope with Accessories
(S449)




Schmidt-Cassegrains

Celestron NexStar 5SE
Schmidt-Cassegrain
Computerized Telescope
(5599)

 Typical amateur ranges from 4
inch to 11 inch

Celestron CGX-L 1100 EdgeHD
Computerized Telescope ($6399)

Meade 8" LX90 ACF
(S1574)



Constellations

* The Winter Circle or Hexagon

« Orion can be used to locate
several Winter constellations
« Will explore several starting this
month:
 Auriga
« Gemini
e Taurus

Mid-February
8:30pm
Facing South




Auriga - “The Charioteer”

» Brightest star is Capella, the Goat Star
» Sixth brightest star in the sky

 To its right, a small, narrow triangle of 3rd

and 4th magnitude stars known as "the - . 46 a C;"-e“a" g

Kids” that form an asterism with Capella 2 o

» Deep Sky Objects:
« Several Open Star Clusters; young
Blue Dwarf Stars

« M36, M37, M38
» All about 4100 LY distant
» Flaming Star Nebula (IC 405)

 Emission Nebula about 1500 LY
distant




Gemini- “The Twins”

.‘ ——

* Gemini is associated with the Greek | | L 36
mythological characters Castor and Y I e
POIIUX; twin brothers born of the P llcaStzf’op o ¢
same mother but different fathers e xml .

-G E.M INILD' £ e Mebsuta

* Significant objects: CANCER |-
 Castor - a six star system with

three binary stars orbiting around
each other

M35 — Open Star Cluster
e Eskimo Nebula, NGC 2392




Taurus - “The Bull”

The red eye of Taurus (Aldebaran)
glares at Orion as it guards the Seven
Sisters (Pleiades) from Orion’s
advances

Larger of two open star clusters is the

Hyades
* V-shaped consisting of over 100 bright
and many faint stars
 Measures about 5 degrees in diameter

More famous open star cluster is the
Pleiades (M45)
Crab Nebula (M1) — Result of

Supernova that occurred in 1054

AURIGA | \

« Pleiades
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Meteor Showers

« Some of the best are listed below along with dates when
the most meteors are visible

Quadrantids, January 3-4 (Comet 2003 EH1)
Lyrids, April 22-23 (Comet Thatcher)

Perseids, August 12-13 (Comet Swift-Tuttle)
Orionids, October 20-21 (Halley’s Comet)
Leonids, November 17-18 (Comet Tempel-Tuttle)

Geminids, December 13-14 (Asteroid 3200
Phaethon)

Ursids, December 23-24 (Comet 8P/Tuttle)

« The name of each shower refers to the constellation to
which the meteors trace their apparent paths
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Upcoming Events

* Next Meeting: January 28, 2019

* Plan to focus on the historical contest of
astronomy next year as well as continue
constellation familiarization

* Open for select topics and presenters
* Geminid Meteor Shower — December 13/14
e Ursid Meteor Shower — December 23/24



