Variable Stars

An iPhone Database Project
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Motivation

The Post-Genomic Era: Bioinformatics is a major scientific

endeavor driving research in biomedical science and drug
discovery.

The rise of survey astronomy: current and future wide-
field surveys across the spectrum creating massive
astronomical catalogues (and exciting opportunities for
in silico discovery through data-mining).

GOAL.: Create a generic framework for converting
modest data sets (< 1 million records) into an app for the
iOS platform (iPhone, iPod Touch, and iPad) that would
enable searching, sorting, and viewing of data (with data
analysis capability to follow).
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What are variable stars?

Variable stars are stars that
vary in brightness.

There are many different
kinds of variable stars.

Over 450,000 variable
stars have been
catalogued, most of them
within the last 10 years.
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Algol — an eclipsing binary

Primary
Eclipse JRpTRR o L)

Secondary
Eclipee

Apparent Magnitude

1 2
Time (days)

The Algol System
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Omicron Ceti (“Mira”) — Long Period Variable (LPV)

Mira (LPV)
1850-2000 (10-day means)
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Cepheid Variables — A Cosmic Yardstick

Brightness variation of 6-Cephei
3.6 - 4.3 Magnitude
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The AAVSO — www.aavso.org

About Us Community Variable Stars Observing

ContactUs FAQ  AAVSO Store
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Data

Getting Started

.AAVSO

American 'Association_of Variable Star Observers

e

CCD School Videos

CHOICE Courses  Donate

»

fEAW®

Information For

e General Public
e Observers
e Researchers

N

Active forum topics

AAVSOnet status, 2017-10-17
The "Kilonova" associated with the
neutron star binary merger GW170817

JAAVSO

The Journal of the American Association
of Variable Star Observers

Variable Star Observations in Database:

’ 5 and Counting ...

Last Observation Received:
14 sec ago by SET - Christopher Stephan (US)
FZDEL Oct17.0361 10.0Vis.
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Please use the photometry table for CCD observations.

https /Mvww.aavso.org/vsp/

Copyright ©2017 AAVSO
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Chi Cygni

A luminous red giant nearing the end of its life.”

LAl O

Visible with naked eye

Binoculars

Telescope

2022/04,

2021/01/01 2021/04/01 2021/07/01 2021/10/01 2022/01/91
U.T.C. Calendar Date

2020/10/91

2020/07/01
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* Only 400 million years to go before it evolves into a white dwarf.

>
=
wn
—
(D]
2
<
-
=
—
&}
=
n
<
]
<
-
5
Z




Finding Chi Cygni
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Declination

Finder Chart for Chi Cygni (x Cyg)
RA.=19h 50m 34s Dec = +32d 54m 51s mag(v) 3.3 -> 14.2
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Centre de Données astronomiques de Strasbourg
Strasbourg astronomical Data Center

0 @ o Simple Target | List Of Targets Fast Xmatch with large catalogs or Simbad
Sear.‘:h Criteria Target Name (resolved by Sesame) or Position: Target dimension:
Save in CDSportal Clear J2000 v 2 arcmin ¥
Keywords © Radius () Box size
= B/vsx/vsx
Tables Add — - -
e — [ 1 AAVSO International Variable Star Index VSX (Watson+, 2006-2014) SLETACRTPIIUNT]  20068ASS..25..47TW  ReadMe+ftp
B/vsx Post annotation
..VSX
..refs 1.B/vsx/vsx Variable Star indeX, Version 2017-10-16 (465200 rows)
..vsx_id
Choose Simple Constraintl List Of Constraints I Submit  Reset All
Query by Constraints Q applied on Columns (Qutput Order: @ + ) -)
Prefi P q
re er;':ss — 5 Show Sort Column Clear = Constraint Explain (UCD)
HTML Table E recno Record number assigned by the VizieR team. Should Not be used for identification. (meta.record)
b Cl(?rlrllcl(l)tl:nms OID Internal identifier, can be used to link out to the VSX database (Note 1) (meta.id)
Distance o n_OID (char) B indicates bibliography (in file " ® refs.dat"), V indicates an additional VSX name (in file vsx_id) (meta.ref.url)
Position angle 0
s ()fy) Name (char)  Variable star identifier (meta.id:meta.main)
Galactic A% [0,2] Variability flag (Note 2) (meta.note)
J2000 e . .
B1950 Type (char)  Variability type (see details of VSX type list) (meta.note:src.var)
Ecl. 12000 1_max (char)  Limit flag on max (meta.code.error)
.
(Il) . . .
© Sort by Distance max mag Magnitude at maximum, or amplitude (phot.mag)
+ order - u_max (char) Uncertainty flag on max (meta.code.error)
ot n_max (chary  Passband on max magnitude (Note 4) (meta.note)
Position in: i 8 o &
© Sexagesimal f_min (char)  [(]'(' indicates an amplitude (meta.code)
Decimal ° Reset All Clear (e e N T | AL TN TTA TR A AT s Submit
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Catalog

10:20 PM

Introduction Observing

Database

Resources
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AAVSO Diatom Software
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Favorites Visibility Preferences About

10:20 PM

Variability Types

The following type descriptions are as defined
by the General Catalogue of Variable Stars
(GCVS) which was the foundation for the

AAVSO's International Variable Star Index

(VSX) used in this application. Compiled by
the Sternberg Astronomical Institute in
Moscow, the GCVS remains one of the leading
resources for variable star information. (We
thank Dr. Nikolai Samus and the GCVS
Research Group for permission to include
their variable type descriptions in this app.)

Reference: N.N. Samus. et al.. General

Catalogue of Variable Stars. (Samus+ 2007-
2009), 2009yCat....102025S

Catalog Favorites Vigibility Preferences




Filtering

» Meta-data defines whether you can
filter on a particular column, and how
(Multi-Select, Numeric, Boolean)

* Number of hits is automatically
updated

Northeastern University

Click to edit filter criteria:

Category includes Variable

Right Ascension

Declination greater than 10

Type includes RR, RRAB, RRC, or RRD

Max less than 10

Max Passband includes V




Sorting

Name
Right Ascension

» Sortable fields are defined in meta- Declination

data Variable Type

Max

» Ascending/Descending/Off
Min
» Drag to reorder

Amplitude

Period

Catalog

ortheastern University 5
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Visibility: Astronomical Extensions

Options
Show only stars above horizon?
Show only stars visible at my latitude?

Show only circumpolar stars?

Time

Auto-detect Date and Time?

Date Oct 26, 2010

Time 12:14 PM

©

Visibility

O

—_—

Carrier =

Time
Auto-detect Date and Time?

Date

Time

Location

Auto-detect Locaton?
Latitude

Longitude

Visibility

O

UON

Oct 26, 2010

12:14 PM

42° 19' 33"

-71° 28' 31"

Where to find
me on a clear night!



Viewing
matches

* The summary table provides
a sorted list of all matching
variables

» Key information displayed:

name, type, range, period,
position
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Carrier = 12:55 PM

BD Cam

4.99V to 5.26V

iot Ara

5.18V to 5.26V

alf Oct

5.22Hp to 5.26Hp

rho Phe

5.17V to 5.27V

kap Cnc
5 29\/ frf,: g5 27\

2.2V 2.2/

QS Vul

5.15V to 5.27V

GN And

5.23V to 5.28V 0.0693 days

TZ Tri

5.19V to 5.28V

Catalog

SR

03h42m +63°13
BE

17h23m -47°28
EB

21h05m -77°01
DSCT

00h51m -50°59

ACV

09h08m +10°40
EAIGS
20h16m +23°31
DSCTC

00h30m +29°45

ELLIRS

02h12m +30°18




Project Significance

* Created a metadata-driven framework for querying small to
mid-sized datasets on the Apple iOS platform

* Provided research support for variable star observers and
amateur astronomy enthusiasts. This citizen science effort,
in turn, supports professional research in astrophysics and

cosmology.

* Learned how to build and deploy iOS applications on the
Apple Store, and gained insight on the market demand for
free vs. paid apps. (Free apps get 10-100x more downloads!)
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