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1. Introduction



RR Lyrae :

RR Lyrae stars (RRLs) are low-mass pulsating giant stars that have evolved away from the 

main sequence, and are on the intersection of the horizontal branch and the classical 

instability strip of the Hertzsprung–Russell diagram. 

Three different types(based on pulsation modes and shape of lightcurves (LCs) ): 

RRab type pulsates in the fundamental mode and has an asymmetric sawtooth shaped LC; 

RRc type pulsates in the first-overtone mode and has more sinusoidal LC than RRab; 

RRd type pulsates in both the modes and also has a sinusoidal LC.



Blazhko effect:

In addition to the pulsation, there is a long-term variation observed in all types of RRLs. This is 

called the Blazhko effect which is a quasi-periodic modulation of amplitude and phase of a LC.

Blazhko period (PB) is longer than the main pulsation period (P), and can be in the range of a few 

to a hundred days and for some, it is even longer than 1000 days. 

Data source:

In the halo region of the Milky Way, an equatorial strip with declination limits of ±1°27, and 

extending from R.A. ∼ 20h to R.A. ∼ 4h is known as the Sloan Digital Sky Survey (SDSS) Stripe 

82 region. Sesar et al. (2010) (S10) studied RRLs of the area using SDSS’s multi-band and multi-

epoch observations. This paper used the data of S10 and Zwicky Transient Facility (ZTF). 



2. Data and Analysis



For the 104 RRc stars published by S10 in the 

Stripe82 region, they find that eight of them 

were RRd type. 



In the study, they used the g-band data. The g filters of SDSS and ZTF are not identical but both can be calibrated to 

Pan-STARRS magnitude system. ZTF pipeline calibrates ZTF magnitudes to that of Pan-STARRS system (Masci et 

al. 2019), and Tonry et al. (2012) proved a way to calibrate SDSS magnitudes to that of Pan-STARRS. 

Period04 package (P04) was used to analyse the combined LCs. They searched for the dominating frequencies from 

the LCs. These frequencies were then fitted to a LC using the Fourier series:



Method:

The first step of the analysis in P04 was to determine the dominating pulsation frequency 

f1. Then the main frequency f1 and its significant number of (generally three) harmonics 

were subtracted from the LCs to prewhiten them. 

The second step was to search for the other significant frequency peaks in the 

prewhitened LCs. Each time, prewhitening included all the previously detected peaks 

subtracted simultaneously, to reduce the error.

Different Blazhko modulations appear as close frequency component(s) in the vicinity of 

radial mode frequency and its harmonics kf1 (k = 1, 2, . . .) as kf1 − fm and kf1 + fm. The 

modulation frequency fm is called the Blazhko frequency, and its inverse is the Blazhko

period PB. After prewhitening the LCs with kf1,these Blazhko side peaks emerge in the 

Fourier spectrum.
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3. Results and Discussion



Blazhko side peaks were found for 34 of the 96 stars of S10. 

The period P of BRRc stars were found to be in the range of 

0.261 to 0.432 d. 

For five stars, P values published in S10 were incorrect 

because their data were suffering the one day alias problem. 

Using the extended LCs, the correct periods were determined, 

which can be confirmed via folding the LCs. These stars are 

marked with an asterisk in Table.

Their 34 stars showing the Blazhko effect represent a 35.42% 

incidence rate. It is higher than any previously documented 

rates.



46% of all BRRc stars with single or multiple PB, show 

very long period Blazhko effect (PB > 1000 d). 

The PB is in the range of 12.808 and 3088 d. The latter 

value (although with a large error) is the longest Blazhko

period ever detected for an RRc star.



They plotted P against PB to check the presence of any 

correlation. 

Szczygiel & Fabrycky (2007) detected a bimodal distribution 

for the modulation period of the RRc stars in the ASAS 

Survey. The two maxima of the distribution are around ∼ 10 

and ∼ 1500 days, and there is a gap between the two groups 

(between ∼20 and ∼300 d) where there are hardly any stars. 

There may be two different physical origins behind the 

variations in the two groups. If it is true and the stars with 

‘classical’ Blazhko effect are only in the group of 10 days, 

and the long period group is something else.

This paper’s data series are mainly the long periods, so they 

have mostly obtained the long-period part of the bimodal 

distribution.



empirical equation:

k = 0.22 ± 0.024 d, and ϵ = 0.93 ± 0.002



4. Summary



⚫Using the S10 and ZTF, They found 96 RRc stars. And 34 of them display Blazhko

effect. The incidence rate of 35.42% is higher than any previously published values. 

⚫The shortest Blazhko period (PB) found is 12.808±0.001 d for SDSS 747380, while the 

longest is 3100±126 d for SDSS 3585856. And it is the longest PB ever detected. The 

vast majority (85%) of detected PB are above 200 days. The 8 BRRc stars show two 

Blazhko modulations, and one, SDSS 1482164, shows three modulations. 

⚫Period ratio P to PB shows a steep decreasing trend with increasing P due to a large 

number of long PB, which indicates that P is inversely proportional to PB.



Thank you!
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