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Abstract. Using rich photometric material on the Cepheids in the Galaxy and the Large and Small 
Magellanic Clouds, the structure of the instability strip in the HR diagram is investigated. The 
method of the S-S diagrams is used, S being the difference of certain Cepheid characteristics from the 
means for a given period. The Cepheids in the three galaxies, studied separately, show the same rela
tionship: the light amplitude increases toward the low temperature limit of the instability strip and is 
also related with the temperature at maximum in the sense that Cepheids with a given period and 
fixed mean temperature have a greater light amplitude for a higher temperature at maximum. Our 
results do not coincide with those by Sandage and Tammann, probably because they have studied the 
Cepheids in the different star systems as one single complex. 

1. Introduction 

The importance of the knowledge of the Cepheid instability strip in the HR diagram 
is well known, after Sandage (1958) showed the natural dispersion of the P, L rela
tion, because of the temperature differences of the Cepheids with a given period. It is 
not surprising that one of the main subjects of Cepheid investigations during the last 
15 years relates to Sandage's assumption of the possibility that the shape of the light 
curves is related to the luminosity. The first investigations (Sandage, 1958; Arp, 1960; 
Kraft, 1961) showed that the Cepheids located at different places in the strip 
possess different amplitudes, namely small amplitude Cepheids lie in the neighbour
hood of the temperature instability strip limits. As a result the following concept was 
accepted: "When a supergiant enters the instability strip in the HR diagram, it pul
sates with small amplitude. As the evolution proceeds, the amplitude increases to a 
maximum value close to the centre of the strip, after which the amplitude again 
decreases (Kraft, 1961). 

About ten years later Sandage and Tammann made an extensive study of this prob
lem, considering the galactic Cepheids and those of the SMC, LMC and M31 as one 
single complex. These authors came to the conclusion, that the pulsation amplitude of 
Cepheids in different period intervals has a different behaviour: it increases toward 
the low temperature limit of the strip, for Cepheids in the period interval of 0.86 < 
< l o g P < 1 . 3 and toward the high temperature limit for Cepheids with 0.4 < log/* < 
<0.86 and perhaps for those with l o g P > 1.3. 

We have also investigated the problem of the Cepheid instability strip structure, 
but we have studied the Cepheids in the different systems separately. In the present 
paper we summarize our results. 
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2. Method 

We have made use of the usual method of the ^-differences of a certain Cepheid charac
teristic x(P) from the mean x(P) for a given period P: 

S(x) = xJFj-x(P). 

Some authors (Arp, 1960; Kraft, 1961; etc.) have used the ^-differences not only from 
the mean x(P)9 but also from the maximum xmax (P) of characteristics x; for example, 
the light amplitude. Such a <5-difference is Kraft's value 'amplitude defect' fB, used 
also by Sandage and Tammann (1970). We prefer, however, to use the <5-differences 
from the mean only, because: 

(1) the unity of all d(x) is preserved and 

(2) the mean x(P) are always more precisely determinable than the maximum 
xmax(P). 

We have made use of a wide spectrum of Cepheid characteristics x: maximum, 
mean and minimum intrinsic B— V and U-B colours, colour amplitudes, light am
plitudes A B 9 mean radii R and radius amplitudes AR, as well as absolute magnitudes 
(My). 

3. Analyzed Material 

For the galactic Cepheids we have made use of all the above characteristics. 
The observed B—V colours were obtained from the catalogue of Mitchell et al. 

(1964); the £/— B data were taken from Nikolov et al. (1973), where a more precise 
reduction of Irwin's (1961) observations (U -B)C to the U — 2? system of the catalogue 
of Mitchell et al.9 was made. 

The EB_V excesses for about 160 Cepheids were determined by Tsarevsky and Ya-
kimova (1970). These excesses were obtained as mean ones from those obtained with 
the help of the data by these authors from mean maximum and minimum spectra in 
Kraft's T-system (Gusseva and Tsarevsky, 1968) and with the help of other spectral 
determinations, mainly by Bahner et al. (1962), as well as excesses by Kron and Svolo-
poulos (1959), Mianes (1961) and Williams (1966). In determining the intrinsic B— V 
colours from spectral data by means of the recalibrated ' spectrum- (B— K) 0 ' relation 
and the EB_V (Tsarevsky and Yakimova, 1970; Yakimova, 1970) one has taken into 
account the dependence of the Cepheid colour excesses on the spectral type (Fernie, 
1963; Nikolov, 1967). 

The EV_B excesses of about 140 Cepheids and the intrinsic U — B colours of about 
140 galactic classical Cepheids were obtained by means of analogously calibrated 
'spectrum-(lV — B)Q relation by Nikolov and Ivanov (1973a, b), who have taken into 
account this dependence too. The new calibrated 'spectrum-intrinsic colour' relations 
are given in Table I. The mean excesses EB_V and EV_B are given in Table II. The 
intrinsic colours B— V and U — B are given also in Table II. On using the mean Cep
heid radii by Kurochkin (1966) and Oke-Kraft's (Kraft, 1961) temperature scale 
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from the formula (Arp, 1960) 

Mv = 96.57 - 5 log/? - 10 l o g r e f f + Ambol, 

we obtained the absolute magnitudes of Cepheids <AfF>, given in Table II. 
In Figure 1 we present the X - l o g P diagrams and the adopted smoothed mean x ( P ) 

relations for the colours, the light amplitudes etc. The peculiarities of the runs of the 
characteristics x with the period are evident. Because of these peculiarities we have 

a) O c ) 
Fig. 1. (a)-(b) The intrinsic colours of the classical galactic Cepheids and the light and colour ampli
tude depending on \ogP. (c) Colour and amplitude of the central part of SMC depending on log/*. 

adopted more complex (neither linear nor quadratic) x - l o g P relations, especially for 
the ' ( B — v y i o g P ' relation for which one usually adopts a linear or a quadratic one. 

In Table III are listed the ^-differences for the investigated characteristics of classical 
galactic Cepheids. 

The diagrams for the same B, V Cepheid photometric characteristics were constructed 
in the same way for the central region of the SMC using data by van Genderen (1969), 
for the peripheral regions of the SMC using the data by Gascoigne (1969), and for the 
peripheral regions of the LMC using data by Woolley et al. (1962). Tables IV, V and 
VI present the ^-differences for the investigated characteristics x for LMC Cepheids, 
for central SMC Cepheids and peripheral SMC Cepheids, respectively. 

https://doi.org/10.1017/S0074180900010299 Published online by Cambridge University Press

https://doi.org/10.1017/S0074180900010299


204 N . N. YAKIMOVA ET AL. 

4. Results 

We have investigated a great number of d-S diagrams for more than 300 classical 
Cepheids in the Galaxy and the Magellanic Clouds (Yakimova, 1970, 1972a, b, c; 
Ivanov, 1974). Each group of stars was investigated separately, as well as the galactic 
Cepheids with P smaller than and greater than 10 days. The general result is, that in 
all cases the instability strip structure is identical. 

In Figure 2 are plotted the ^-differences of the light amplitude against the ^-dif
ferences of the intrinsic B— V and U-B colours at maximum, minimum and mean 
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Fig. 2. 6-S diagrams, (a) for SMC and (b), (c) for the galactic Cepheids. 

phase for the galactic Cepheids. The correlations show that the light amplitude in
creases with the decrease of the minimum and/or mean temperature (the temperatures 
are expressed with (B- V)0 or(U — B)0). But one can see also that the light amplitude 
decreases with the decrease of the temperature at maximum. Therefore the light 
amplitude depends not only on the mean temperature, as is usually adopted; it is 
related to the temperature at maximum too. This double dependence of the light am
plitude is clearly demonstrated in Figure 3, which is taken from Yakimova (1971), 
and in which the Cepheids with different temperature at maximum (with different 
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Fig. 3. S-S diagram: V-amplitude vs colour at maximum. Dots: S(B — V) ^ 10.021; plus signs: 
S(B- V)^ +0 .10; minus signs: S(B-V)^ - 0 . 1 0 . 

(B— K ) o a x ) are denoted with different symbols on the 5A, 8(B— V) diagram. Figure 
3 shows that Cepheids with a given period and a fixed mean temperature have the 
greater light amplitude, the greater their temperature at maximum is. In all cases it 
was possible to obtain, by least squares relations in the following form: 

SA = Kl8(C \}-K25(C i ) m a x 

and 
SA = K38 (C i ) m i n - Kt 5 (C i ) m a x 

with sufficiently confident coefficients Kt. We present some of these relations: 

6Av = 2.66 5 (B - V}0 - 2.1r4 5(B- V)^x from 76 and 79 (respectively) 
± 0 . 1 9 ± 0 . 1 7 galactic Cepheids with 

SAV = 2.02 S(U-B)0 - 2.24 5(U - £ ) m a x logP < 1 
± 0 . 2 1 ± 0 . 1 9 

SAy = 1.71 S(B - V}0 - 1.81 5(B - V)™x from 37 and 47 (respectively) 
± 0 . 2 1 ± 0.24 galactic Cepheids with 

6AV= 1 .32<5<c7-£> 0 - 1.40 d(U - B)%*x logP > 1 
+ 0.17 + 0 . 3 2 
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SR = - 165 SAR - 31 3(B - K)S"X from 52 galactic Cepheids with all 
± 3 1 ± 1 8 periods 

3Av = - 0.26 8{(B) - ( Vy) - 0.45 8{B - V)max 

± 0.29 ± 0.28 from 93 Cepheids in the 
SAB = 0.85 8 ((By - ( Vy) ± 0.91 S(B- V)max central part of SMC 

± 0.34 ± 0.33 

5 (By = 0.46 SAB + 0.80 d(B - V)max from 35 Cepheids in peripheral re-
± 0 . 1 6 ± 0.33 gions of LMC 

It is evident that for all stellar systems there are qualitatively identical relations: but 
numerically the coefficients Kt differ. In this sense the Cepheids from the central part 
of the SMC differ significantly from those in the peripheral regions of the Magellanic 
Clouds and the Galaxy. Maybe, this difference is due to the difference in the chemical 
composition (Yakimova, 1971). 

It is very interesting and important to notice that the same result was obtained even 
on using the ^-differences between the simple mean and the smoothed mean relations 
x-\ogP and not only on using the individual ^-differences from the smoothed mean 
relations (Yakimova, 1970b). This means that the fluctuations of the mean x-\ogP 
diagrams for different systems of cepheid characteristics show the same feature: the 
light amplitude increases toward the low temperature limit of the instability strip. 

We would also like to mention, that if we examine the 6MV against S(U — B)0, as 
well as against 8AV9 the Mv of the galactic Cepheids being derived from 

My = — 2.55 logP - 2.00 
± 0 . 1 6 ± 0 . 1 5 , 

the same result is obtained (Ivanov, 1974): the amplitude of a star with a given period 
and maximum temperature increases with the decrease of the luminosity, i.e. toward 
the low temperature Cepheid strip limit. 

5. A Comparison between Our Results and those Found by Sandage and Tammann, 
and Some Comments 

Our results do not coincide with those by Sandage and Tammann (1971). The latter 
authors came to the conclusion that the pulsation amplitude of Cepheids in different 
period intervals has a different behaviour. According to these authors the amplitudes 
increase toward the low temperature limit of the instability strip, perhaps only for 
Cepheids in the period interval of 0.86 < l o g P < 1.3 and not for all Cepheids, as our 
results show. From Sandage and Tammann's investigation of Cepheids in the interval 
of 0 .4< logP<0 .86 , and perhaps those with \ogP>\.39 the amplitude increases to
ward the high, and not toward the low, temperature instability strip limit. 

There are some differences between Sandage and Tammann's method and ours, as 
well as between the materials used by them and by us. But the main difference, which, 
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according to our opinion, causes the discrepancy in the results of both investigations, 
is the fact that Sandage and Tammann have not studied the Cepheids in the different 
systems separately, as it was done by us, but as one single complex. In this case how
ever, the individual ^-difference of a single Cepheid is a superposition of two differ
ences: the ^-difference of this Cepheid from the mean x(P) for its stellar system, and 
the difference of this mean x(P) from the general one for all stellar systems - our 
Galaxy, the Magellanic Clouds and M31. And since the difference between the galactic 
Cepheid mean colours and the SMC ones are the greatest for l o g P < 1 and l o g P ^ 1.3, 
it is not surprising, that Sandage and Tammann's result is contrary to ours, especially 
for the period intervals of 0 .4< log i > <0.86 and for logP > 1.3. 

Therefore a principle problem arises once more: is it correct to consider the Cep
heids belonging to different stellar systems as an unique complex? Is it not wrong to 
impute to all these stars general features in advance, before we are certain that it is 
indeed so? 

In the case of the problem of the instability strip structure we believe, since the 
opposite is not proved, that the differences between the mean x(P) relations for the 
different stellar systems are real and are not to be neglected. Therefore an integration 
of all Cepheids and their x(P)-relation is not well-grounded and may lead to incorrect 
results. According to our opinion the 'diversity' itself in Sandage and Tammann's 
results for the different period intervals also marks, that our point of view and our 
results are more correct. At least it appears, that the important problem of the in
stability strip structure is not resolved definitely and needs new efforts in the future. 

TABLE I 

Sp (B-V)o (U-B)o Sp (B-V)o (U-B)o 

F0 
F3 
F6 
F7 
F8 
F9 
GO 
Gl 

07*25: 
0.30: 
0.464 
0.536 
0.61 
0.68 
0.75 
0.824 

07*07: 
0.11: 
0.18 
0.246 
0.32 
0.396 
0.467 
0.534 

G2 
G3 
G4 
G5 
G6 
G8 
K0 

07*824 
0.97 
1.04 
1.11 
1.184 
1.27: 
1.29: 

07*534 
0.686 
0.75 
0.82 
0.894 
1.04: 
1.15: 
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^-Differences of Cepheids in the central part of the SMC 

Star logP SAB SAv S(B- K ) m a x S«B> - < K » S(B- V)min S<B> 

1 2 3 4 5 6 1 8 

HV 11147 0.195 +07*35 +07*54 +07*23 +07*06 +07*02 +07*42 
LV 39 0.235 - 0 . 4 3 - 0 . 2 0 +0.08 - 0 . 1 2 - 0 . 1 4 - 0 . 9 0 
HV 1403 0.250 +0.20 +0.14 - 0 . 1 0 - 0 . 1 3 - 0 . 0 6 0.00 
HV 11126 0.265 - 0 . 2 3 +0.09 +0.17 +0.11 +0.03 +0.22 
HV 11167 0.270 - 0 . 2 5 - 0 . 4 7 -0 .06 - 0 . 0 6 +0.15 +0.40 
LV 14 0.28 +0.34 +0.14 -0 .08 +0.01 +0.10 +0.22 
HV 1404 0.28 +0.23 +0.27 0.00 -0 .01 - 0 . 0 6 +0.40 
HV 11102 0.315 - 0 . 1 7 - 0 . 0 8 - 0 . 1 0 - 0 . 0 9 - 0 . 2 0 +0.12 
HV 1660 0.37 +0.17 - 0 . 1 8 - 0 . 0 2 +0.23 +0.33 -0 .07 
HV 1628 0.37 - 0 . 0 8 +0.11 +0.07 +0.06 - 0 . 1 2 +0.45 
HV 1448 0.395 +0.33 +0.34 -0 .11 0.00 - 0 . 1 2 +0.12 
HV 1650 0.41 +0.06 +0.14 -0 .10 -0 .1 5 - 0 . 1 7 - 0 . 5 0 
HV 11151 0.435 - 0 . 3 8 - 0 . 2 2 +0.03 +0.05 - 0 . 1 2 +0.35 
HV 1540 0.465 +0.14 +0.02 -0 .01 - 0 . 0 3 +0.11 - 0 . 2 2 
HV 1443 0.475 +0.17 +0.18 - 0 . 0 4 -0 .05 - 0 . 0 5 +0.02 
HV 1472 0.485 - 0 . 1 5 - 0 . 0 6 +0.04 - 0 . 0 3 - 0 . 0 6 +0.20 
LV 28 0.49 - 0 . 0 2 - 0 . 1 0 +0.24 +0.19 +0.29 +0.30 
HV 1637 0.52 +0.22 +0.14 -0 .17 - 0 . 1 9 - 0 . 0 9 - 0 . 2 0 
HV 1550 0.525 +0.33 +0.08 - 0 . 0 4 +0.14 +0.20 +0.30 
HV 1508 0.53 +0.17 -0 .01 0.00 +0.17 +0.14 +0.05 
LV 59 0.54 - 0 . 5 9 -0 .51 +0.08 -0 .05 - 0 . 0 2 -0 .55 
LV 55 0.565 - 0 . 7 0 - 0 . 4 9 +0.14 +0.02 - 0 . 0 9 -0 .55 
HV 1445 0.565 +0.09 +0.23 -0 .15 -0 .11 -0 .31 - 0 . 1 0 
LV 9 0.595 +0.20 +0.09 -0 .09 +0.04 +0.01 +0.15 
HV 1654 0.595 - 0 . 0 4 +0.18 +0.02 -0 .08 - 0 . 2 2 - 0 . 2 0 
HV 1580 0.595 +0.11 +0.11 -0 .02 - 0 . 0 6 - 0 . 0 3 - 0 . 2 0 
HV 1634 0.60 +0.13 +0.05 -0 .06 +0.02 +0.01 +0.15 
HV 1653 0.60 +0.16 +0.27 +0.13 +0.02 +0.01 +0.15 
HV 831 0.62 +0.01 - 0 . 1 0 +0.03 +0.05 +0.14 +0.30 
HV 1439 0.62 - 0 . 4 3 - 0 . 3 6 +0.04 +0.01 - 0 . 0 4 +0.20 
HV 830 0.64 +0.33 +0.16 -0 .06 -0 .08 +0.11 0.00 
HV 1562 0.64 +0.10 +0.14 - 0 . 0 4 - 0 . 0 8 - 0 . 1 3 -0 .25 
HV 1551 0.655 - 0 . 0 4 - 0 . 0 7 -0 .06 - 0 . 0 2 - 0 . 0 5 +0.15 
HV 1519 0.655 +0.15 +0.13 - 0 . 0 2 +0.09 -0 .01 +0.17 
HV 1409 0.655 - 0 . 0 7 +0.03 +0.23 +0.08 +0.12 +0.45 
HV 1598 0.66 +0.13 +0.27 - 0 . 0 2 - 0 . 1 3 -0 .21 -0 .27 
HV 1388 0.67 - 0 . 2 9 - 0 . 1 8 +0.04 +0.03 -0 .07 +0.25 
HV 1480 0.685 +0.26 +0.36 +0.01 - 0 . 0 4 - 0 . 0 9 - 0 . 3 0 
HV 1683 0.685 - 0 . 0 4 - 0 . 1 6 -0 .02 +0.03 +0.12 +0.42 
HV 1431 0.69 - 0 . 3 9 - 0 . 5 5 - 0 . 0 4 +0.10 +0.13 +0.07 
LV 54 0.69 - 0 . 4 0 - 0 . 3 3 +0.09 +0.10 +0.02 +0.17 
HV 1457 0.71 +0.07 +0.12 +0.08 +0.08 +0.04 +0.40 
HV 1626 0.715 +0.07 -0 .01 - 0 . 0 4 - 0 . 0 2 +0.05 - 0 . 2 0 
LV 62 0.73 - 0 . 4 6 - 0 . 5 0 -0 .07 -0 .0 5 - 0 . 0 3 -0 .08 
LV 22 0.765 +0.28 +0.31 -0 .07 - 0 . 0 4 - 0 . 1 0 +0.30 
HV 1612 0.79 +0.09 +0.05 -0 .09 -0 .0 7 - 0 . 0 6 -0 .35 
HV 1520 0.805 - 0 . 0 3 - 0 . 0 8 -0 .01 -0 .0 5 +0.04 +0.15 
HV 1561 0.81 +0.06 - 0 . 0 6 - 0 . 0 4 +0.05 +0.09 +0.50 
HV 1512 0.815 -0 .01 + 0.13 +0.08 0.00 -0 .07 -0 .17 
HV 826 0.82 +0.06 -0 .05 +0.16 +0.10 +0.27 -0 .35 

TABLE IV 
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Table IV (Continued) 

Star SAB SAv S(B- K ) m a x S«B> - S<B> 

1 2 3 4 5 6 1 8 

HV 1509 07*835 +07*48 +07*23 -07*10 +07*03 +07*15 -07*02 
HV 1527 0.86 +0.17 +0.22 - 0 . 0 4 -0 .05 - 0 . 0 9 -0 .17 
HV 1427 0.865 - 0 . 2 3 - 0 . 2 0 +0.05 +0.08 +0.03 +0.55 
HV 1599 0.875 +0.25 +0.23 +0.05 +0.01 +0.08 +0.07 
HV 1592 0.875 -0 .37 -0 .11 - 0 . 0 2 -0 .11 - 0 . 2 7 - 0 . 5 2 
HV 1393 0.885 - 0 . 2 6 - 0 . 2 0 +0.08 +0.14 0.00 +0.27 
HV 1415 0.91 +0.14 -0 .11 +0.13 +0.11 +0.37 +0.67 
HV 1589 0.92 +0.27 +0.02 - 0 . 2 2 - 0 . 0 4 +0.03 -0 .17 
HV 1437 0.925 -0 .35 - 0 . 1 0 -0 .01 - 0 . 0 6 -0 .2 5 -0 .47 
HV 1411 0.945 - 0 . 2 0 +0.06 +0.11 +0.02 -0 .1 5 -0 .27 
HV 1399 0.96 +0.16 -0 .13 - 0 . 0 4 +0.10 +0.27 +0.90 
HV 1486 0.965 +0.60 +0.36 -0 .01 +0.06 +0.26 -0 .08 
HV 1487 0.98 +0.20 +0.10 -0 .08 -0 .05 +0.04 - 0 . 4 0 
HV 10355 1.00 -0 .35 - 0 . 2 2 +0.03 +0.08 -0 .08 +0.05 
HV 1426 1.02 +0.20 +0.24 - 0 . 0 2 -0 .01 -0 .1 5 - 0 . 1 0 
HV 1377 1.025 -0 .27 - 0 . 2 0 0.00 -0 .0 7 - 0 . 0 6 +0.17 
LV 8 1.04 +0.12 +0.09 -0 .08 - 0 . 0 6 - 0 . 0 6 +0.07 
HV 1471 1.05 - 0 . 4 6 -0 .45 +0.12 +0.13 +0.08 +0.25 
HV 1630 1.055 +0.19 +0.19 -0 .08 - 0 . 0 8 - 0 . 1 2 - 0 . 4 2 
HV 1682 1.085 0.00 +0.24 -0 .07 -0 .21 - 0 . 3 4 - 0 . 6 0 
HV 1553 1.10 - 0 . 1 2 -0 .07 +0.10 +0.02 +0.02 +0.25 
HV 1464 1.125 - 0 . 2 2 - 0 . 1 3 +0.14 +0.09 +0.01 +0.25 
HV 1438 1.135 - 0 . 0 9 -0 .03 +0.02 - 0 . 0 4 -0 .08 - 0 . 2 0 
HV 1387 1.16 +0.05 +0.19 +0.06 +0.03 - 0 . 0 9 +0.37 
HV 1579 1.165 - 0 . 1 6 +0.02 -0 .15 - 0 . 2 0 -0 .33 - 0 . 6 0 
HV 1442 1.185 +0.24 +0.23 -0 .06 -0 .07 - 0 . 0 4 -0 .07 
HV 1560 1.19 +0.06 -0 .07 +0.02 +0.05 +0.15 -0 .07 
HV 1481 1.195 - 0 . 4 2 - 0 . 4 2 +0.06 +0.05 +0.06 -0 .47 
HV 1372 1.20 +0.16 +0.08 - 0 . 1 0 -0 .01 - 0 . 0 2 +0.57 
HV 1472 1.20 +0.18 +0.12 - 0 . 0 2 - 0 . 0 2 +0.05 -0 .02 
HV 828 1.21 +0.24 +0.12 0.00 +0.09 +0.13 +0.55 
HV 1533 1.215 -0 .05 - 0 . 0 6 +0.10 +0.13 +0.13 +0.40 
HV 1478 1.215 -0 .21 -0 .19 +0.12 +0.04 +0.11 +0.55 
HV 1541 1.285 +0.13 +0.04 - 0 . 2 4 - 0 . 2 2 -0 .15 -0 .95 
HV 1543 1.31 - 0 . 0 2 +0.03 +0.03 0.00 - 0 . 0 2 +0.07 
HV 1522 1.345 - 0 . 0 8 - 0 . 1 0 +0.09 +0.06 +0.10 - 0 . 1 2 
HV 1430 1.38 - 0 . 0 8 +0.09 -0 .03 - 0 . 0 6 - 0 . 1 9 -0 .17 
HV 11129 1.39 +0.13 +0.10 +0.08 +0.13 +0.11 +0.52 
HV 1501 1.44 - 0 . 0 2 - 0 . 0 9 - 0 . 0 4 - 0 . 0 6 +0.03 -0 .1 5 
HV 1451 1.475 0.00 - 0 . 1 4 +0.02 +0.06 +0.16 -0 .05 
HV 10357 1.505 +0.15 +0.12 -0 .11 -0 .05 - 0 . 0 8 - 0 . 1 0 
LV 52 1.615 - 0 . 3 2 -0 .18 +0.32 +0.16 +0.17 +0.22 
HV 824 1.82 +0.09 -0 .05 -0 .27 - 0 . 1 9 - 0 . 1 2 - 0 . 1 0 
LV 60 1.855 +0.10 +0.09 +0.19 +0.31 +0.21 -0 .07 
HV 829 1.945 +0.13 +0.12 - 0 . 2 4 - 0 . 2 4 - 0 . 2 2 +0.05 
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TABLE V 
^-differences of Cepheids in the peripheral regions of SMC 

Star logP SAB S(B- F ) m a x 6«B>-<V» S(B- K ) m i n 3<B> 

HV 1897 0.094 -07*05 +07*02 -07*17 -07*02 -07*37 
HV 1781 0.114 +0.26 0.00 - 0 . 1 6 +0.03 0.00 
HV 1907 0.216 +0.66 - 0 . 1 0 -0 .1 7 - 0 . 0 9 -0 .13 
HV 1779 0.251 -0 .45 +0.17 -0 .08 - 0 . 1 5 - 0 . 8 0 
HV 1869 0.391 -0 .48 +0.13 0.00 -0 .0 7 +0.40 
HV 11114 0.433 +0.11 +0.04 -0 .07 -0 .18 - 0 . 1 0 
HV 2015 0.458 - 0 . 1 9 +0.03 +0.03 -0 .08 -0 .0 5 
HV 1906 0.486 +0.17 -0 .01 -0 .01 0.00 - 0 . 1 5 
HV 11216 0.494 -0 .01 -0 .01 -0 .08 -0 .15 - 0 . 2 0 
HV 11113 0.507 - 0 . 1 2 - 0 . 0 2 -0 .05 -0 .21 +0.08 
HV 212 0.591 -0 .08 - 0 . 0 6 -0 .15 - 0 . 1 6 - 0 . 4 0 
HV 214 0.624 +0.09 -0 .07 -0 .11 - 0 . 1 6 - 0 . 6 0 
HV 1425 0.658 - 0 . 0 6 - 0 . 0 4 - 0 . 1 4 -0 .11 -0 .2 5 
HV 1492 0.799 +0.08 -0 .21 - 0 . 1 2 - 0 . 1 2 -0 .55 
HV 1400 0.823 -0 .21 +0.03 -0 .07 - 0 . 1 4 - 0 . 1 8 
HV 11112 0.826 -0 .29 - 0 . 0 3 - 0 . 0 2 - 0 . 1 6 0.00 
HV 827 1.129 +0.09 - 0 . 2 9 -0 .2 5 - 0 . 2 4 - 0 . 6 0 
HV 1328 1.200 - 0 . 4 8 - 0 . 2 6 -0 .37 -0 .4 5 -0 .85 
HV 1342 1.254 - 0 . 4 9 -0 .28 -0 .35 -0 .5 7 -0 .47 
HV 817 1.276 - 0 . 2 0 -0 .29 -0 .35 -0 .35 - 0 . 9 3 
HV 823 1.504 +0.45 - 0 . 2 9 -0 .19 - 0 . 1 8 +0.08 
HV 2195 1.621 +0.56 - 0 . 4 0 -0 .33 -0 .11 - 0 . 7 2 
HV 837 1.629 +0.30 - 0 . 1 6 - 0 . 2 0 - 0 . 1 2 -0 .27 
HV 824 1.818 +0.54 - 0 . 3 2 -0 .26 - 0 . 1 0 -0 .35 
HV 834 1.866 - 0 . 0 6 - 0 . 2 2 -0 .27 - 0 . 3 4 -0 .28 
HV 829 1.942 +0.05 - 0 . 1 0 -0 .20 - 0 . 2 2 0.00 
HV 821 2.104 +0.23 +0.04 +0.04 +0.12 +0.90 
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