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Double-mode pulsators, and double-mode RR Lyrae stars (type RRd) in partiular,are very important in the study of pulsation models. Although they are abundant in theMagellani Clouds (Alok et al., 2000) and Galati globular lusters (e.g. Walker andNeme, 1996), very few Galati Field RRd stars are known. The online edition of theGeneral Catalogue of Variable Stars (GCVS, Kholopov et.al., 2003) only lists �ve RRdstars (new GCVS type RR(B)). A few other �eld and faint Galati Bulge RRd stars havebeen disovered sine, but there is still an apparent lak of relatively bright RRd stars inthe Southern hemisphere and with negative Galati latitudes.By examining the publily available data for the Southern RR Lyrae stars disoveredby the ASAS3 survey (Pojmanski, 2002), we found four previously unknown double-modeRR Lyrae stars.Table 1 lists fundamental light urve parameters for the four stars, derived from theASAS3 data. It inludes values for the invariant Fourier parameters and for the gener-alized phase di�erenes G1;1 and G�1;1 of the ross oupling terms f0 + f1 and f1 � f0respetively as de�ned by Poretti and Pardo (1997). Formal errors are given betweenparentheses in units of the last signi�ant deimal. Also listed are the Galati latitudeb in degrees, the total proper motion � derived from the UCAC2 atalogue (Zaharias etal., 2004), and Tyho-2 (H�g et al., 2000) and 2MASS (Cutri et al., 2003) olour indies.The eletroni version of the IBVS ontains diret links to the ASAS3 soure data.GSC 4868-0831 is the brightest RRd star known thus far. The amplitude of the �rstovertone is muh higher than that of the fundamental mode for this star. For the otherstars the amplitudes of both modes are more alike.For GSC 7411-1269 the additional ross-oupling frequenies 2f0 + f1, f0 + 2f1 and2f0 + 2f1 are present in the power spetrum.GSC 8403-0647 is the Southern omponent of a lose pair separated by 1100, whihthe ASAS3 amera annot resolve. The ASAS3 average position is in fat about midwaybetween the two stars, but slightly loser to GSC 8403-0647 (40% of the distane), sothat the latter is most probably the brightest of the two in V . This is on�rmed bytheir UCAC2 magnitudes. The 2MASS atalogue indiates that the ompanion is slightlybrighter in near infrared wavelengths (J = 11:94 ompared to J = 12:01), but is alsomuh redder with J � Ks = 0:62. Due to its redness, it is unlikely that the ompanionis the RR Lyrae variable. The pair is most probably physially unrelated, as shown bytheir UCAC2 proper motions.
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Table 1: Charateristis of the four new double mode RR Lyrae starsStar GSC 4868-0831 GSC 7411-1269 GSC 8403-0647 GSC 8936-2145VASAS3 10.45�11.05 11.95�13.00 12.05�12.80 12.25�13.25HJD Maximum 2452940.85 2452789.60 2453108.83 2452614.70Period F (d) 0.56391(11) 0.46126(7) 0.46781(6) 0.51721(9)Period 1O (d) 0.42079(6) 0.34247(4) 0.34778(4) 0.38521(5)Period ratio 0.7462(2) 0.7425(1) 0.7434(1) 0.7448(2)R21(F) 0.11(4) 0.20(2) 0.17(4) 0.23(3)R21(1O) 0.21(2) 0.18(2) 0.19(4) 0.14(2)�21(F) 4.00(19) 4.10(8) 3.91(23) 3.95(10)�21(1O) 4.90(7) 4.82(4) 5.05(11) 4.68(4)Amplitude ratio 1O/F 2.45(10) 0.98(2) 1.05(6) 1.37(5)G1;1 4.26(8) 4.01(2) 4.28(10) 3.99(9)G�1;1 3.68(8) 3.88(7) 3.35(21) 3.86(5)b +23.8 �11.8 �30.7 �17.0� (mas/yr) 54.6(1.7) 36.2(2.3) 13.7(3.0) 28.2(4.6)(B � V )T 0.41 �0.30 �0.07 �J �Ks 0.30(3) 0.30(4) 0.23(4) 0.31(3)

The plots in Figs. 1 to 8 give for eah of the stars the phase diagram for the fundamentalmode and the �rst overtone mode, in both ases prewhitened for the other mode and itsharmonis.
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Figure 1. ASAS3 phased light urve for the fun-damental period of GSC 4868-0831. Figure 2. ASAS3 phased light urve for the �rstovertone period of GSC 4868-0831.
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Figure 3. ASAS3 phased light urve for the fun-damental period of GSC 7411-1269. Figure 4. ASAS3 phased light urve for the �rstovertone period of GSC 7411-1269.
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Figure 5. ASAS3 phased light urve for the fun-damental period of GSC 8403-0647. Figure 6. ASAS3 phased light urve for the �rstovertone period of GSC 8403-0647.
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Figure 7. ASAS3 phased light urve for the fun-damental period of GSC 8936-2145. Figure 8. ASAS3 phased light urve for the �rstovertone period of GSC 8936-2145.
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