Leavitt’s LawPlug-In for VStar

This VStar plug-in will determine the distance to a star. Right now the distance can only be
calculated for Classical Cepheid variables (DCEP) but the ability to calculate the distance to other
types of variables may be added in the future.

First, the plug in needs to be loaded from the tool menu. Select Plug-in Manager from the tool
menu. Your AAVSO username and password are required. In the Plug-in Manager, select
“Leavitt’s Law (Period-Luminosity Relationship) distance calculator” and click on install.
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Restart VStar after installation of the Plug-in.

Select your star from “New star from AAVSO database”. Type in the name of the star. The
default minimum and maximum JD will load data from the last 2 years of observations for that
star or select the JD range you are interested in then click ok. The prototype star for the Classical
Cepheid, Delta Cephei, is used in this example.
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From the tool menu select “Leavitt’s Law distance calculator”. Select a series to use in the
calculation. An input menu appears.

Variable Type
DCEP Y]

Absolute Mag Relationship
-1.29 - 2.78 * log10(period)

Period
5.3662660

Mean Apparent Mag
3.8428983
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There is a drop down menu for variable type. At this time the only variable type supported for
this particular Plug-in is DCEP. The next input is for the period. The default period is the period
obtained from VSX. If you prefer, you can calculate the period for the current range of data
that you have loaded by using DC DFT Standard Scan from the analysis menu.

] Power vs Frequency l Amplitude vs Frequency [ Data ] Top Hits l

Frequency Period Power Amplitude
0. 1861905 3 501.7187897 0.2595688
0.1839870 5.4351655 157.0352288 0.1448946
0.1887612 5.2977002 130.1889621 0.1311404
0.3727482 2,6827763 74.1124077 0.1003072
0.3701775 2.7014066 20.2059275 0.0516237
0.1814164 5.5121820 17.0440262 0.0476471
0.6272452 1.5942728 16.7216346 0.0472917
0.5589387 1,7891051 15.7243834 0.0461939
0.3753189 2.6644011 15.0171831 0.0445495
0.0025707 389.0025566 11,3463540 0.0404001
0.1421217 7.0362220 9.8714074 0.0361075
0.1913318 5.2265219 9.7686543 0.0353900
0.1520372 6.5773379 7.9625332 0.0327307
0.0047741 209.4629151 6.9108912 0.0307363
0.1369804 7.3003161 6.8974123 0.0300836
0.7451291 1.3420492 6.2862831 0.0290611
0.3892740 2,5688848 6.0265165 0.0282706
0.2574350 3.8844763 5.9552437 0.0282574
0.1347769 7.4196673 5.8522930 0.0280248
0.1703992 5.8685731 5.8201977 0.0275982
0.6760831 1.4790972 5.8093312 0.0276988
0.3830309 2.6107554 5.7357633 0.0274961
0.199043% 5.0240183 5.6624195 0.0273170
0.3147243 3.1773838 5.5023831 0.0268396
0.6709467 1.4904313 5.4927315 0.0270437 v
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The next input is the mean apparent magnitude. The default value is the mean apparent

magnitude for the range of observations that you have selected. Click ok. The computed
absolute magnitude and distance in parsecs and light years is displayed.



Absolute Magnitude
-3.3184887

Distance (parsecs)
270.5686042

Distance (light years)
882.0536496

Distance Modulus
10 ~ ({(apparent mag - absolute mag + 5) / 5)
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The distance will vary depending on the series used (visual, Johnson V, etc.), the range of data
used to calculate mean magnitude and period. Also shown in the distance box is the distance
modulus, the formula used to calculate the distance in parsecs.




