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VARIATIONS OF THE Ap STAR IN NGC 2169!

A period of 1956 had been determined by Maitzen & Lebzelter (1993) for the Aa and
uvby variations of the Ap star Rns11180 (Renson 1991) = NGC2169-9 (Cuffey & Me-
Cuskey 1956) = NGC2169-12 (Hoag et al. 1961). This value has been recently questioned
by Renson (1994), who favors a period of 09606 for the same data. However, these periods
are based on only 7 Aa observations (Maitzen & Lebzelter 1993), and on two series of
uvby data (Delgado et al. 1992) covering part of two nights.

Fortunately, four series of uvby CCD frames of the cluster had been secured during a
four-night interval in January 94, at the 91cm Dutch telescope of the La Silla observatory.

The amplitude of the variations decreases from about 015 in u down to about ™06 in
y, making the ultraviolet and blue channels the most interesting for the period analysis.
Figures 1 and 2 show the periodograms in, respectively, u and v.

Analysis of these data yields the following possible frequencies (periods):

fH=0321d7" (P =33111)
fr=06424d"" (P, = 19557)
fo=0797 471 (Py=19254)

Examination of the lightcurves indicates that the most probable is the second one, in
agreement with Maitzen & Lebzelter’s (1993) results.

It appears that fi = f,/2 corresponds to a period twice the favored period (P));
Jam fa/2; and fam 14 f,.

Hence fy, which had been proposed by Renson (1994), simply is a 1-day alias of fa.

By combining the 1994 data with those of Delgado et al. (1992), using the method
described by Manfroid & Renson (1994), we end up with a large series of possible values:

S =0.639795 £ 0.000012 + n x 0.0003364 d~!

with n < 10. This corresponds to P = 1956300 + 0900001 and aliases.

The v periodogram around frequency f, is shown in Fig. 3, while Figs. 4 and 5 show
the v and u complete light curves folded with P = 1956300. As a comparison, the v light
curve has been drawn in Fig. 6 for the best period found around 04606 (namely 0361861).

While our results do not unambiguously solve the problem of the period of NGC 2169-
9, they point toward a value close to the one proposed by Maitzen & Lebzelter (1993)
instead of the much shorter one favored by Renson (1994).

! Based on observations carried out at the ESO La Silla Observatory



.01
0.010
0.009
0.008 -

T T T T T T T T T T T T T T T T T T T

02 03 04 05 06 07 08 08 10 1T 12 13 14 15 16 17 18 1.9 20
frequency (1/d)

Figure 1. Periodogram in the u band for the 1994 data. The ordinate is the inverse of the chi-square
calculated in a two-sine fit (see Manfroid & Renson 1994).
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Figure 2: Pericdogram in the » band for the 1994 data.
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Figure 3: Periodogram around f; in the v band for the 1994 data and Delgado et al.’s (1992) data
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Figure 4: Lightcurve in the v band for the 1994 data {crosses) and Delgado et al.’s (1992) data (squares).
P = 1956300 and the phase origin is JD 2449279.0. Ticks on the ordinate axis are separated by 0™01.
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Figure 5: Same as Fig. 4 for the u band.
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Figure 6: Lightcurve in the v band for the 1994 data and Delgado et al.’s (1992) data. P = 0961861 and
the phase origin is JD 2449279.0
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