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RR Lyrae variables in Galactic globular clusters

I. The observational scenario
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Abstract. In this paper we revisit observational data concerning RR Lyrae stars in Galactic globular clusters, presenting fre-
quency histograms of fundamentalized periods for the 32 clusters having more than 12 pulsators with well recognized period
and pulsation mode. One finds that the range of fundamentalized periods covered by the variables in a given cluster remains
fairly constant in varying the cluster metallicity all over the metallicity range spanned by the cluster sample, with the only two
exceptions given by M 15 and NGC 6441. We conclude that the width in temperature of the RR Lyrae instability strip appears
largely independent of the cluster metallicity. At the same time, it appears that the fundamentalized periodsfireted by

the predicted variation of pulsators luminosity with metal abundance, indicating the occurrence of a correlated variation in the
pulsator mass. We discuss mean periods in a selected sample of statistically significant “RR rich” clusters with no less than
10 RRab and 5 RRc variables. One finds a clear evidence for the well known Od@stichotomy in the mean period Py, >

of ab-type variables, together with a similarly clear evidence for a constancy of the mean fundamentalized pdrisdn

passing from Oosterlfibtype Il to type | clusters. On this basis, the origin of the Oostértichotomy is discussed, presenting
evidence against a strong dependence of the RR Lyrae luminosity on the metal content. On the contrary, i) the continuity of
the mean fundamentalized period, ii) the period frequency histograms in the two prototypes M 3 (type I) and M 15 (type Il),
iii) the relative abundance of first overtone pulsators, and iv) the obsertiedetice between mean fundamentdP,, > and
fundamentalized periods Pf >, all agree in suggesting the dominant occurrence of a variation in the pulsation mode in a
middle region of the instability strip (the “OR” zone), where variables of Oosfétiipe | and type Il clusters are pulsating in

the fundamental or first overtone mode, respectively.
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1. Introduction The first pioneering attempt to link stellar evolution to pul-

Si he bi . by O 4939 lsati sation was given by Rood (1973), whose synthetic Horizontal
ince the pioneering paper by Oostai{ ), pulsation pe- Branch (SHB) simulations opened the way to a most relevant

riods of RR Lyrae variables in Galactic globular clusters hayg, o investigation but also revealed, at that time, an irre-

attracted the attention of several astronomers because of s Siable discrepancy between predicted and observed periods.
clear evolutionary signatures. Within the restricted sample ¢ isq16 was further investigated by several authors (see, e.g.,
clusters with a rich RR Lyrae population one finds a clegt,, 1, et al. 1987; Lee et al. 1990; Caputo et al. 1993; Lee
difference in the period distribution of the pulsators. In PaLt al. 1994 Demarque et al. 2001) who discussed several im-
ticular, the mean period of the fgndamental (RRgb) pUIsat‘H&rtant features such as the dependence of the RR Lyrae ab-
follows the so called Oosterffodichotomy, grouping below solute magnitudéy (RR) on metallicity and HB morphology,
(Oosterhd type I Ool) or above (Oosterffiotype Il O0ll) o herind-shift at fixed feective temperature, and tisecond

the value< Pz >= 0.6 day, or< logPay >= —-0.22. There ,, . yoter that, in addition to metal abundance, influences HB
is now a general agreement on the evidence that the dichot rphology

appears correlated with the cluster metallicity, the more metal , i
poor clusters (Ooll) having larger mean periods than mod- More recently, bc_)th the stellar evolution and the.pullsauon_
erately metal rich (Ool) ones. However, the origin of suctheory have greatly improved, whereas no exhaustive investi-

a behavior has raised a long standing debate which remagﬁ%ions have appeared in the relevant literature discussing syn-

thetic period distributions of RR Lyrae stars at various metal

unsettled. X ) S

content. On this basis, we planned to revisit this problem on
Send gfprint requests toM. Castellani, modern grounds, presenting in this first paper a discussion
e-mail:mkast@mporzio.astro.it of the observational scenario concerning RR Lyrae periods in
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Fig. 1. Period frequency histogram for the selected cluster sample. White and black bars give the contribution of fundamental and fundar
talized first overtone pulsators, respectively.

Galactic globulars. This is intended as a first step in a more In the following, we will take advantage of the careful
extended investigation we are performing on the basis of thatalogue of RR Lyrae data made available by Clement (see
predictions from updated pulsation models collated with SHBlement et al. 2001) to present an up-to-date compilation of
simulations. The theoretical framework will be presented aperiod frequency histograms for RR Lyrae stars in a selected
discussed in a series of forthcoming papers, together with temple of Galactic globular clusters. The last collection of
analysis of RR Lyrae stars in individual clusters. these histograms date back to more than fifteen years ago
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(Castellani & Quarta 1987: hereinafter CQ87) whereas in thehavior of pulsators in the large majority of clusters, indepen-
meantime observational data have been significantly improvddntly of the metallicity, with only a minor suggestion for a
In the next section we will present these histograms, discussimggsible shift toward smaller periods at the larger metallicities.
some relevant evidence to the light of current theoretical pidere we do not give too much relevance to such an evidence,
dictions. The behavior of mean periods will be investigated which will be better discussed in forthcoming papers relying
Sect. 3, with particular attention to the sample of clusters witin SHB procedures. We only notice that a constant minimum
a statistically significant RR Lyrae population. Section 4 wilberiod over the metallicity rangeé= 0.0001 to 0.001 is the one
deal with the origin of the Oosterktalichotomy, whereas brief predicted on the basis of HB stellar models, since an increase
remarks will close the paper. in metallicity is expected to decrease both luminosity and mass
in such a way to keep periods roughly constant, or at the most
to decrease periods hylogP ~ 0.01 (see Bono et al. 1995),
whereas a slight decrease of period is expected when further in-
To enlighten the role of period frequency histograms let useasing the metal content abaXe- 0.001. The above agree-
remind that both on theoretical and observational ground wreent between these predictions and observation supports the
know that within the instability strip one finds either first overtheoretical dependence of evolutionary parameters on metal-
tone (RRc) and fundamental (RRab) pulsators, with only firktity.
overtone or fundamental mode being unstable at the larger or By looking in Fig. 1 one finds two histograms which clearly
at the lower temperatures, respectively. Moreover, the periodfall outside the M 3 period range, as given by M 15 (and per-
a RR Lyrae pulsator can be quite firmly linked to the pulsatbiaps NGC 5466), with the occurrence of a small number of
evolutionary parameters (mass, luminosity afféaive tem- very short period (lo@ f < —0.5) pulsators, and by NGC 6441,
perature), with periods becoming larger when the luminosityhere periods appears clearly shifted toward larger values. As
increases or thefkective temperature ayjat the stellar mass for M 15, it appears hard to account for the shortest periods
decrease. Thus, in each cluster the observed distribution of pmving either the star evolutionary parameters or the instability
riods is a signature of the distribution of the mass, luminosiboundaries within reasonable values. However, these pulsators
and dfective temperature of the pulsators. have been found (Butler et al. 1998) in the crowded central

As early stated by Stobie (1971), the correct way to inveshuster region, with only a partial coverage of the light curve. If
tigate such a distribution is to transform the periods so that #ilese periods will be confirmed, this could be regarded as an ev-
the variable are pulsating in one mode, say the fundamentince for second overtone instability, an occurrence not fore-
one. According to the pulsation models by van Albada & Bakseen by current theoretical investigations. As for NGC 6441,
(1973), this can be done with good accuracy by simply adoptvery metal rich cluster with the HB reaching quite hot ef-
ing for c-type pulsators the “fundamentalized” period Rfy= fective temperatures (Rich et al. 1997), the peculiar large peri-
logPc + 0.13, as already given in CQ87. More recent conods of RR Lyrae stars cannot be understood within the current
putations (Bono et al. 1997, but see also Marconi et al. 20@¥plutionary scenario (see Sweigart & Catelan 1998), requir-
Paper Il) support such a procedure, with an uncertainty on ihg “ad hoc” assumptions as we will discuss in a forthcoming
fundamentalized periods not larger tiidog P; = +0.005. The paper on the basis of synthetic HB simulations. We note that
advantage of using fundamentalized periods is that in this wagomalously large RR Lyrae periods have been found also in
both RRc and RRab periods follow just the same pulsation l&GC 6388, another metal rich cluster with peculiarly extended
lation, so that the observed distribution of fundamentalized pdB (Pritzl et al. 2002). Given the small numbers of well stud-
riods is directly reflecting the actual distribution of star massded variables (4 RRab and 7 RRc), this cluster is not included
luminosities and gective temperatures across the whole insta: the present study.
bility strip.

For our compilation we selected from Clement’s catalog :
the sample of Galactic globular clusters with more than 12 pul- Mean periods
sators with well determined period and pulsation mode, a&s often adopted in the current literature, the behavior of
sumed as representative of clusters with a not occasional BR Lyrae in globular clusters can be discussed in terms of
currence of RR Lyrae stars. Presently one finds 32 clusteraean periods for fundamental godfirst overtone pulsators.
this class, against 28 in the previous CQ87 paper, with a tdewever, when approaching such an issue, one has to bear
tal of 1545 variables and an overall increase in the numbkermind that observational data arffexted by statistical fluc-
of pulsators larger than 30%. Figure 1 shows the period freerations. In CQ87 we have already approached the problem,
guency histograms for the quoted cluster sample, as arrangkhdwing that typical statistical uncertainties on mean (funda-
in order of increasing metallicity [F7El] as given in the 1999 mental or fundamentalized) periods in cluster with 20, 40 or
update of Harris (1996) compilation. In the figure, the black 880 RR Lyrae stars are of the order &fogP ~ +0.03, 0.02
eas give the contribution of fundamentalized c-type periods. 850.01, respectively. Moreover, one has to care about the oc-
well known, one finds that first overtone pulsators contribute tairrence of clusters with only a partial population of the strip,
the shortest portion of the period histograms, according to theihere mean periods are governed by this peculiar occurrence.
location on the hotter side of the instability strip. According to these warnings, to discuss mean periods we se-

In Fig. 1 one may notice that the range of periods coveréztted from the sample of 32 clusters those having no less than
by M 3 pulsators can be taken as roughly representative of tti2 RRab and 5 RRc with well determined period, fixing

2. The period frequency histograms
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1.2

‘ ‘ The occurrence of these two “anomalous” Ooll clusters is
ool | among the ob;ervational evidence_s to be explained by a the-
Py oretical scenario for RR pulsators in globulars. Here we only
notice that both clusters are not very rich in variables, present-
ing a blue HB population.

. Concerning the mean periods, the upper panel in Fig. 3
shows the mean fundamental periodog P4, > of Ool (filled
1 dots) and Ooll (filled squares) clusters in Table 1, as a func-
tion of the cluster metallicity, while the lower panel gives the
distribution for the mean fundamentalized periodogP f >.
Ol One finds that the stringent selection of clusters with more than

| 40 RR Lyrae stars allows to derive from these well known and
<>i o well discussed diagrams (see, e.g., Clement et al. 2001) some
-1

0.9

0.6

0.3

0

HB ratio

-0.3

-0.6

o9y © ® O © ocmamasse oo | relevant points. From data in the upper panel, one finds that
19 1 1 1 < log Py, > follows reasonably strictly the cluster metallicity,

—24 -2 6 -1.2 -0.8 -0.4 with a clear separation between Ooll and Ool types which ar-
[Fe/H] range aroune: log P, > ~ —0.20 and-0.25, respectively, and

Fig. 2. HB type versus cluster [fd] form Harris catalogue. Filled With an indication for further decreasing periods at the metal

symbols show the sample of RR rich clusters, the largest symb&igh tail. One has to notice the sudden dichotomy separating

indicating clusters with more than 40 RR Lyrae variables. Ooll from Ool clusters even for clusters with similar metallic-
ity such the couples M 22—M 2 (Ooll) and NGC 7006-IC 4499

. ) (Ool). The peculiar cluster NGC 6441, as marked in Fig. 3 with
however the attention on clusters with more than 40 RR Lyrﬁetriangle will be not further discussed in this paper.

stars from which one expects more stringent indications. Y th tint ting feat in the |
Table 1 ranks these clusters in order of increasing Harris’s owever, the most interesting feature appears in the lower

metallicity, giving for each cluster, left to right, the N@C panel of the figure, where one finds again a correlation between

and (if existing) the Messier number, the iron abundance a%_log Pf > and the cluster metallicity, but with the additional
: gvidence that the mean fundamentalized period is constant for

cording to Harris or in the Carretta & Gratton (1997) scal€,
9 ( ) etal content lower that [Fél] = —-1.6, so that a common

the HB type (Lee 1990, from Harris catalogue), and the total . )
ype ( 'S gue) vealue is “connecting” Ooll and Ool clusters across the metal-

number of RR Lyrae stars found in the cluster, followed by the'. . . T ;
numbers of pulsators recognized as RRab or RRc, includin Iﬁ;llty gap, and with again the indication for a period decrease
! r]e metal rich tail. As a whole, data in Fig. 3 suggest that

the latter class the suspected or suggested second overtone I Pt ~ in RR Lvrae rich clusters does closelv follow the
sators. The following two columns give the mean (logarithmic 9 yrae | . SEly
uster metal content, with the mean periods in RR Lyrae less

period for the fundamental pulsators (0g Pz >) and for the populated clusters being spreafdl lbecause of statistical fluc-

whole sample £ logPf >), after fundamentalising the RRct i dor st inh itv in the stri lati
periods. Last column finally gives the cluster Oostdfltype. uation angor strong inhomogeneity in the strip poputation.

The position of this sample of “RR Lyrae rich clusters” However, following the referee’s suggestion, one can ex-
within the family of Galactic globular clusters is shown bylore the behavior of RR Lyrae poor clusters in the “metallicity
filled symbols in Fig. 2, where we report the Lee’s diagram (H8aP" —2.0 < [Fe/H] < 1.6 between Ool and Ooll types, by
type against metallicity) for all the globulars with the HB typéooking at the cumulative contribution of the known variables
listed in the Harris catalogue, by adopting Harris metal abu-clusters of comparable metal content. Our original intention
dances. was to group the clusters according to both their metallicity

Data in this figure, thoughfiected by observational uncer-2nd HB type. However, one finds that in the quoted metallicity
tainties, deserve some comments. Taken at their face value "8tge all the clusters containing well studied RR Lyrae stars,
data reveal the well known occurrence of a “second” parafut Ruprecht 106, have blue HB populations, with HB types
eter beside [F#i] governing the HB morphology, since clusJarger than+0.5. As for Ruprecht 106 ([Fél] = -1.67, HB
ters with metallicity around [Fé&] ~ —1.4 may have HB type type—0.82), it has repeatedly found to be younger than other
ranging from+1 to -1, i.e., from very blue to completely red9alactic globulars (see, e.g., Buonanno et al. 1993) and appears
HB population. Moreover, as already discussed in CQ87, of@ & peculiar Ool type cluster, with 13 RRab 10g Pap > =
finds that the “RR Lyrae rich” clusters (filled symbols) fornr0-24) and no RRc variables. Excluding this object, the re-
two separate groups, with no cluster in the metallicity rangaining clusters have been collected in two groups according
[Fe/H] ~ 1.6 to—2.0. to their metallicity, as shown in Table 2.

Inspection of data in Table 1 shows that such a dichotomy It turns out that both groups behave as typical Ooll type
is preserved even adopting the alternative Carretta & Grattonsters, with mearx Py, > and < Pf > periods in good
(1997) metallicity scale. Below [fH] ~ -2.0 one finds agreement with the values found in RR Lyrae rich Ooll type
only Ooll type clusters, whereas above fHg ~ —-1.6 one clusters. Adding these results (open squares) to the data al-
finds the whole family of Ool clusters plus two Ooll clusterseady plotted in the previous Fig. 3, one finds an increas-
(M 2 and M 22) placed just at the lower metallicity edgeng evidence for a sudden dichotomy oflogP,, > around



M. Castellani et al.: RR Lyrae variables in Galactic globular clusters. I. 875

Table 1. Selected quantities for Galactic globular clusters with no less than 10 RRab and 5 RRc. Bold characters with asterisks mark the
restricted sample of clusters with more than 40 RR Lyrae stars.

NGC Messier [FH]y [FeHlce HBtype RR RRab RRc <logPy> <logPf> Oo-type
NGC 6341 M 92 -2.29 -2.16 0.91 17 11 6 -0.201 -0.244 Il
*NGC 7078 M 15 -2.25 -2.12 0.67 105 39 57 -0.192 —-0.258 Il
NGC 5466 -2.22 -2.1 0.58 22 13 7 -0.193 -0.229 1
NGC 2419 -2.12 -1.97 0.86 34 25 7 -0.185 -0.207 1
*NGC 4590 M 68 -2.06 -1.99 0.17 44 14 28 -0.211 -0.264 Il
*NGC 5024 M 53 -1.99 -1.81 0.81 59 29 29 -0.190 -0.260 Il
NGC 6656 M 22 -1.64 -1.48 0.91 26 10 9 -0.201 -0.257 1
*NGC 7006 -1.63 -1.35 -0.28 63 50 8 —-0.245 —-0.259 I
NGC 7089 M 2 -1.62 -1.48 0.96 30 18 12 -0.168 -0.241 Il
*IC 4499 -1.60 -1.46 0.11 98 63 34 -0.239 -0.270 I
*NGC 6715 M 54 -1.59 -1.25 0.87 67 50 5 -0.240 -0.250 |
*NGC 3201 -1.58 -1.23 0.08 81 71 5 -0.256 —-0.264 I
*NGC 5272 M3 -1.57 -1.34 0.08 235 173 51 -0.254 -0.274 |
*NGC 6934 -1.54 -1.30 0.25 79 68 10 -0.245 —-0.264 I
NGC 6584 -1.49 -1.30 -0.15 42 33 7 -0.254 -0.276 |
NGC 6229 -1.43 -1.30 0.24 38 30 8 -0.259 -0.282 I
*NGC 6402 M 14 -1.39 -1.27 0.65 55 40 14 -0.246 -0.276 |
NGC 1261 -1.35 -1.08 -0.71 19 13 5 -0.257 -0.284 I
*NGC 5904 M5 -1.29 -1.11 0.31 132 88 37 -0.261 -0.294 |
*NGC 6266 M 62 -1.29 -1.04 0.32 74 62 12 -0.268 -0.289 I
NGC 1851 -1.22 -1.05 -0.36 29 21 8 -0.246 -0.284 |
NGC 6121 M4 -1.20 -1.19 -0.06 39 30 9 -0.272 —-0.304 I
NGC 6723 -1.12 -0.96 -0.08 29 23 5 -0.270 -0.294 |
NGC 6171 M 107 -1.04 -0.91 -0.73 22 15 7 -0.272 -0.317 I
NGC 6362 -0.95 -0.96 -0.58 36 18 18 -0.265 -0.333 I
*NGC 6441 -0.53 0.00 43 27 16 -0.128 -0.191 ?

[Fe/H] ~ -1.6, together with a beautiful support to the con(Stellingwerf 1975) supported such a picture, disclosing the oc-
stancy of< log P f > passing from Ooll to Ool type clusters. currence within the instability strip of an “OR” zone, where the
We have extended the analysis also to the remainigigrs can pulsate either in the fundamental or in first overtone
RR Lyrae poor clusters with blue HB morphology (HB type mode, separating the regions where only the first overtone (at
0.80) and even larger metal abundance. As listed in Tablel&rger éfective temperatures: FO region) or only the fundamen-
this third group characterized by Ool-like metal abundant&l mode (at lower #ective temperatures: F region) are stable
(< [Fe/H] >~ -1.45) discloses Ooll features as the meafsee also Paper Il and references therein).
< P4 > period is concerned, providing additional proofs that
the Oosterhfi dichotomy is not a matter of metal abundance Based on the evidence presented in the previous sections,
only, but is also governed by the HB morphology. we are now in the position to draw some firm conclusions. As
a first point, one may notice that the already quoted good con-
stancy of the fundamentalized period range in both Ool and
Ooll clusters indicates that the width in temperature of the strip
As recalled in the introduction to this paper, since long timemains honestly constant, ruling out in the meantime the pos-
we are facing the puzzling evidence for the dichotomized bgbility that Ooll pulsators have simply larger luminosity and,
havior of the mean period of fundamental variables in Galactitus, larger periods than Ool pulsators. In that case, given the
globular clusters. As for the origin of such a dichotomy, thdifferenceA < logP,, >= 0.06 between the two prototypes
larger < P4, > observed in Ooll type clusters could be thé 15 (Ooll) and M 3 (Ool), one would indeed expect the whole
direct result of common larger pulsator periods, as suggespettiod histogram of M 15 shifted by the same amount with re-
by Sandage (1982). However, according to an early hypothegigect to M 3, and this is not the case. Such a conclusion is
by van Albada & Baker (1973), Ooll type clusters could haveinforced by data plotted in Fig. 3, showing that Ool and Ooll
longer mean periog Py, > for the simple reason that the lowclusters at [F&] < —1.6 have quite similat logPf >. This is
period fundamental pulsators observed in Ool clusters are nexactly what expected if the Oostefhdichotomy is produced
pulsating in the first overtone, and thus are not contributing by a change in the pulsation mode, which obviously does not
the average of RRab periods. Further pulsational calculatiafiect the fundamentalized periods.

4. The Oosterhoff controversy
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Table 2.RR Lyrae poor clusters as grouped according to their metallicity. Bold characters with asterisks gives the cumulative properties of
three groups.

NGC Messier [FAH] HBtype RRab RRc <logP,> <logPf> Oo-type

NGC 4833 -1.79 0.93 7 8
NGC 5897 -1.80 0.86 3 8
NGC 6809 M 55 -1.81 0.87 4 9
NGC 4147 -1.83 0.55 6 10
NGC 2298 -1.85 0.93 1 3
NGC 5824 -1.85 0.79 8 1
*Group 1 -1.82+0.03 >0.55 29 39 -0.190 -0.257 Il
NGC 1904 M 79 -1.57 0.89 2 1
NGC 5986 -1.58 0.97 7 1
NGC 5286 -1.67 0.80 9 5
NGC 6333 M9 -1.72 0.87 8 9
NGC 6093 M 80 -1.75 0.93 4 2
*Group 2 -1.66+0.09 >0.80 30 18 -0.196 -0.250 Il
NGC 288 -1.24 0.98 1 1
NGC 6235 -1.40 0.89 2 1
NGC 6626 M 28 -1.45 0.90 8 2
NGC 6681 M 70 -151 0.96 1 1
NGC 7492 -1.51 0.81 1 2
NGC 6205 M 13 -1.54 0.97 1 4
*Group 3 -1.45+0.07 >0.81 14 11 -0.215 -0.271 Il

One can find several additional evidences supporting thelfference logT FOBE)- log T&TR) between the tempera-
conclusions. The direct comparison of the period frequentiyre of the First Overtone Blue Edge (FOBE: instability blue
histogramsin M 3 and M 15, as given in Fig. 4, discloses the dmeundary) and the transition temperature, independently of the
currence of an intermediate range of fundamentalized periguigsator luminosity. On this basis, the significative variation of
where a substantial amount of stars is pulsating as first overtanieg P between Ool and Ooll clusters appearing in the pre-
in M 15, but as fundamental pulsators in M 3. We concludéous Fig. 4 has to be ascribed to a variation in thgedénce
that the variation in the pulsation mode, even if not the uniqleg TeFOBE)-log TTR).
cause, does play a dominant role in governing the Oosfirho On a quantitative point of view, at constant mass and lumi-
dichotomy. nosity, one has lo§ = const- 3.36 log T e (Paper I, but see

Moreover, an overall picture of the Oostefhdichotomy also van Albada & Baker 1973). It follows
must include the well-known variation in the relative abun-
dance of c-type RR Lyrae stars, as given by the number r<a|—Og Pap> - <logPT> = 1.68[log T (FOBE)-log TE(TR)].
tio N¢/Niot, WhereNw: = Nap + Ne. As shown in Fig. 5, the Adopting from the most RR Lyrae rich clusters in Fig. 3
most RR Lyrae-rich clusters show indeed that +hB,, > di-
chotomy (dashed lines) is accompanied by a bimodality (a<r-Iog Pan> — < logPf >~ 0.02 (Ool) 0r~0.06 (Ooll)
rows) in the ratioN./Nyt which cannot be ascribed to a sim-one derives
ple period variation. On the other side, moving the transition
from RRab to RRc variables toward lower temperatures (iiq,gTe(FOBE)—IogTe(TR% 0.01 (Gol) or 0.04 (Ooll)
transforming fundamental in first overtone pulsators) has thereasonable agreement with theoretical predictions concern-
twofold effect of increasing< Pa, > and increasing the rela-ing the range of temperatures covered by the FO region or the
tive number of first overtones. ¥ logPf > is plotted against FO plus the OR region, respectively (see Fig. 1 in Bono et al.
Nc/Niot, the dichotomy in periods obviously disappears, whilggg7).
remains the signature of the variation in the transition temper- Thijs scenario is supported by numerical experiments based
ature, as given by the larger amount of first overtone pulsatej$ synthetic HB procedures, allowing to take into account real-
in Ooll type clusters. istic variations in mass and luminosity, as well as tiffieas

One may finally reinforce this conclusion on the basis @f not uniform strip populations. To this purpose we made
simple theoretical considerations. In a uniformly populated inse of HB models as computed in the case officient ele-
stability strip, if — as expected — pulsator luminosities andent sedimentation and adopting the mixing length parameter
masses can be assumed as honestly constant, fleeedce | = 2.0H,, as calibrated on globular cluster Red Giant Branches
AlogP = < logPs > — < logPf > depends only on the (Cassisi et al. 1999). Figure 6 shows the predi&dag P and
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Fig.3. Mean periods of fundamentad) or fundamentalized) —Fi9-4. The period frequency histograms for M 3 and M 15. Black bars
RR Lyrae pulsators as a function of the cluster metallicity for the saiff?oW the contribution by fundamentalized first overtone pulsators.
ple of 26 “RR rich” globular clusters in Table 1, with filled symbols
as in Fig. 2. Open symbols refer to the three selected groups of “RR
poor” clusters in Table 2 (see text). The triangle depicts the “anoma- .
lous” cluster NGC 6441. -0.15 -

n Oo 1l

Nc/Niot ratios inferred by synthetic simulations with HB type I .
in the range o~-0.75 to~+0.75, as evaluated under selected
assumptions about theftirence betweem g FOBE) and the
transition temperature\(og Te = 0.01, 0.02, and 0.04). One [
finds that for each givenlog Te different HB star distribu- | @ ————— P
tions can move the predictedog P andN. /N ratio only by -0.25
a limited amount. Conversely, observational data run against

a commonA log T e with first overtone pulsators in Ool clus-

ters covering anféective temperature interval of the order of -
log TFOBE)-logT&TR) ~ 0.01-0.02, whereasin Ooll clus- % ————————————- s
ters they suggest a much larger value, of the ordei0004. Ne / Neot

Fig. 5. The bimodal distribution of mean periods of RRab variables
as a function of the number ratio of first overtone pulsaldy) o the
total number of RR LyraeN:). Symbols as in previous figures.

In this paper we have revisited observational data concerning

RR Lyrae pulsators in Galactic globular clusters, presenting

period frequency histograms for variables in the 32 clustgeriods at the larger metallicities. We conclude that the width
having more than 12 RR Lyrae with well recognized peridd temperature of the instability strip appears largely indepen-
and pulsation mode. Inspection of the histograms shows tdant of the cluster metallicity, whereas the evidence that the
the range of fundamentalized periods covered by variables ipexiod distribution is notf@ected by the predicted variation of
cluster remain roughly constant in varying the cluster metallipulsators luminosity with metal abundance can be understood
ity all over the cluster sample, with only two exceptions and terms of a correlated variation in the pulsator mass, as pre-
with a minor suggestion for a possible shift toward smallelicted by current evolutionary theories.

-0.20 u L] =

<log Pab>
|
|
|
|
|
|
|
|
|

5. Final remarks
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