VARIABLE STARS

ASTROPHYSICS



REVIEW




VARIABLE STARS

» Intrinsic: physical changes
» Pulsating Stars
» Erupting Stars

» Extrinsic:

» Eclipsing binaries

» Rotating stars



NAMING VARIABLE STARS

» Bayer classification (a, B, v, 6...) + Constellation

» Brightness
» Argelander classification
» start with the letter Rm Z.
» RR ™ RZ, and then SS ™ SZ TT = TZ and so on until ZZ.

» A A= AZ BB = BZ, CC = CZ and so on until reaching QZ,
omitting J in both the first and second positions.

» Never: BA, CA, CB, DA or so on.
» 334 combinations of letters and numbers

» V335,V336, ...



CATALOGUE NAMES

» M 31

» NGC 4261

» PG 1544 + 488

» SDSS J114635.23+001233.5

» KIC (Kepler Input Catalogue): KIC #10227020

» KOI (Kepler Object of Interest): KOI - 730
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PULSATING VARIABLES

Image credit: Sachu Sanjayan
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CEPHEIDS
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» Type | PERIOD - LUMINOSITY RELATIONSHIP

» P =afew days - weeks

» Am = 0.1 -2 mag
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» Type Il (BL Her, W Vir, RV Tau)

» Low mass

: 3 5 10 30 50 100
» P=1-50 days Period (Days)
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Fundomental mode
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PERIOD - LUMINOSITY RELATIONSHIP
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RR LYRAE

» Old

» Low-mass

» Radially pulsating

» P=0.2-1 day

» Distance measures

» Amplitude & skewness
» RRab
» RRc

» RRd
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First overione Fundamental mode

P =0.4303827d P =0.5902023d

First overtone Fundamental mode

P =0.3749665d P =0.5030719d
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Light Curve for LMC Cepheid
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DISTANCE CALCULATION

» P=4.76 days
» m=15.56

» M=-3,6

d = 68 kpc



REFERENCES

» AAVSO Manual for Visual Observing of Variable Stars

» http://www.astrouw.edu.pl/~jskowron/ogle/PR/galactic-cepheids-p2idWz/

» https://www.space.fm/astronomy/starsgalaxies/cepheidlightcurves.html

» https://towardsdatascience.com/exploring-pulsating-variable-stars-with-
gaussian-process-regression-418fab1d3d04

» https://www.atnf.csiro.au/outreach/education/senior/astrophysics/
variable_types.html

» https://www.atnf.csiro.au/outreach/education/senior/astrophysics/
variable_pulsating.html

» http://www.astro.sunysb.edu/fwalter/PHY515/cepheidpl.html
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