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The number of known Galati �eld double-mode RR Lyrae stars (type RRd) hasgrown rapidly (Wils, 2006) thanks to the automati surveys suh as the Northern SkyVariability Survey (NSVS; Wozniak et al., 2004) and the All Sky Automated Survey(ASAS-3; Pojmanski, 2002). The number of known RRd stars south of the equator ishowever still lower than in the northern sky, while the study of Wils, Lloyd & Bernhard(2006) has shown that the number of RRab stars brighter than magnitude 14, is aboutone third higher in the southern hemisphere, based on the above mentioned surveys.A searh for multiperiodiity in all the RR Lyrae stars found by ASAS-3 was thereforearried out to identify the \missing" RRd stars. It was possible to identify seven moreRRd stars for whih Table 1 lists the fundamental light urve parameters. It inludesvalues for the invariant Fourier parameters and for the generalized phase di�erenes G1;1and G�1;1 of the ross oupling terms f0 + f1 and f1 � f0 respetively, as de�ned byPoretti and Pardo (1997). Formal unertainties are given between parentheses in units ofthe last signi�ant deimal. Also listed are the 2MASS (Cutri et al., 2003) olour index,the Galati latitude b in degrees and the position and the total proper motion � derivedfrom the UCAC2 atalogue (Zaharias et al., 2004). The position for GSC 8758-1831was taken from 2MASS. The eletroni version of the IBVS ontains diret links to theASAS-3 soure data.The stars GSC 6368-0742 and GSC 8833-1048 are also known as NSV 13710 andNSV 14764 respetively.The plots in Fig. 1 give the phase diagrams for the new double-mode RR Lyrae stars forthe fundamental mode and the �rst overtone mode, in both ases prewhitened for the othermode and its harmonis and linear ombinations of the frequenies. The fundamentalmode of GSC 6108-0220 has an espeially low amplitude.The Petersen diagram in Fig. 2 with the known Galati �eld double-mode RR Lyraestars (from Wils, 2006 and this paper) together with those found in the Galati Bulge(Moskalik & Poretti, 2003; Pigulski et al., 2003; Mizerski, 2003) and the Galati fore-ground stars to the Sagittarius dwarf galaxy (Cseresnjes, 2001) shows a lear trend withan almost onstant period ratio at longer periods and a rapidly dereasing period ratiotowards smaller periods. Two stars stand out with a larger period ratio than expeted.These are bul s39 1568 (Mizerski, 2003) and vd5f715 (Cseresnjes, 2001), both probablyhave a quite di�erent metalliity (Popielski et al., 2000).
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Figure 1. Phased light urves for the fundamental mode (left panels) and �rst overtone (right panels)periods of the new RRd stars, based on ASAS-3 data.
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Table 1: Charateristis of the new double-mode RR Lyrae starsGSC 7019-0641 6108-0220 8758-1831 0526-0586 6368-0742 7509-0299 8833-1048VASAS3 12.43-13.42 11.93-12.74 12.27-13.42 13.01-14.22 12.87-14.22 12.79-14.04 12.39-13.41Period F (d) 0.58823(7) 0.54452(6) 0.47907(5) 0.47722(5) 0.47302(5) 0.49785(6) 0.56680(7)Period 1O (d) 0.43860(4) 0.40644(4) 0.35636(3) 0.35498(3) 0.35206(3) 0.37102(3) 0.42249(4)Period ratio 0.7456(1) 0.7464(1) 0.7439(1) 0.7438(1) 0.7443(1) 0.7452(1) 0.7454(1)Amplitude ratio 1O/F 2.2(2) 6.0(10) 1.5(2) 1.3(1) 1.5(1) 1.6(2) 1.9(2)R21(F) 0.22(9) � � � 0.29(8) 0.15(8) 0.16(8)R21(1O) 0.22(4) 0.19(3) � 0.17(7) 0.10(5) 0.25(5) 0.17(4)�21(F) 3.57(33) � � � 4.24(18) 4.99(31) 3.99(34)�21(1O) 5.21(17) 4.82(6) � 5.23(19) 4.52(3) 4.82(19) 4.64(25)G1;1 4.23(37) 4.86(17) 3.64(9) 4.35(10) 4.26(5) 4.64(14) 3.87(3)G�1;1 3.49(9) � 2.81(14) 4.85(24) 3.11(53) 3.52(12) 3.37(10)b �60.6 +40.8 �20.1 �29.2 �42.7 �66.2 �61.7RA (2000) 03h05m27:s64 12h25m09:s50 18h40m35:s32 21h07m26:s08 21h27m21:s17 23h04m49:s09 23h56m21:s77De (2000) �30Æ58038:007 �21Æ39052:005 �53Æ50032:001 +01Æ10017:006 �19Æ07059:001 �33Æ45014:003 �53Æ29021:009� (mas/yr) 25 7 � 22 43 29 14J �Ks 0.30 0.29 0.25 0.24 0.25 0.27 0.27
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Figure 2. Petersen diagram for the known Galati RRd stars.
With these newly identi�ed RRd stars, there are now 9 known in the northern skybrighter than magnitude 14, ompared to 13 south of the equator. The latter does nottake into aount the stars near the entre of Milky Way, whih are fainter and in arowded region so that they are not detetable by either ASAS-3 or NSVS. The fainterstars EM and EN Dra have not been inluded in the number for northern RRd's. Thesenumbers are in line with the ratio found for the RRab stars.The total number of RRd stars brighter than magnitude 14 depends on the omplete-ness of the searh for RR Lyrae variables in general, espeially for RR variables, amongwhih most RRd variables will be found. Wils et al. (2006) give an estimated 75% for theompleteness ratio of ASAS-3 RR variables (and 92% for RRab variables). The om-pleteness ratio for the RR stars found in NSVS data is lower, but in the northern skymore RRd stars have been found that ould not be identi�ed in the NSVS data. Overall,it may be assumed that at least 75% of all RRd stars brighter than magnitude 14 havebeen disovered.The distribution of all Galati RRd stars aross the sky in Galati oordinates isgiven in Fig. 3.Aknowledgements: This researh has utilised the ASAS-3 publi photometry at-alogue and the SIMBAD and VizieR databases operated at the Centre de Donn�ees As-tronomiques (Strasbourg) in Frane. Use was made of the data produts from the TwoMiron All Sky Survey, whih is a joint projet of the University of Massahusetts and theInfrared Proessing and Analysis Center/California Institute of Tehnology, funded by theNational Aeronautis and Spae Administration and the National Siene Foundation.

Referenes:Cseresnjes P., 2001, A&A, 375, 909Cutri R.M., et al. 2003, Expl. Suppl. To the 2MASS All Sky Data Release,http://www.ipa.alteh.edu/2mass/releases/allsky/do/explsup.htmlMizerski T., 2003, Ata Astron., 53, 307Moskalik P., Poretti E., 2003, A&A, 398, 213Pigulski A., Kolazkowski Z., Kopaki G., 2003, Ata Astron., 53, 27



IBVS 5698 5

 

Sgr foreground
Galactic field

Bulge

         

North

180 225 270 315 0 45 90 135 180
0

+30

+60

-30

-60

Figure 3. Distribution of the Galati RRd stars in Galati oordinates (the entral horizontal linerepresents the Galati equator).
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