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Summary. The light curves of the bright double-lined
B-type eclipsing binary y*> Hydrae have been observed
in the Strémgren four-colour uvby system. The model of
an eclipsing binary and the light curve simulation pro-
gramme WINK described by Wood (1971, 1972) have
been used to determine the photometric elements listed
in Table 4. Combination of these with the spectroscopic
data by Andersen (1975) yields the absolute dimensions
given in Table 7. :

Comparison with theoretical stellar models (Fig. 3)
by Hejlesen in his unpublished extension of Hejlesen et
al. (1972) shows much better agreement than obtained
with the photometric elements previously determined by
Mauder (1970): Firstly, the same age (1.8 x 10°® years)
is found both for the considerably evolved primary and
for the essentially unevolved secondary component. Sec-
ondly, one single value of the helium abundance (Y=
0.28 +:0.04) is obtained for both components.

Key words: eclipsing binary — photometric elements —
absolute stellar dimensions — He content

1. Introduction

The bright B8 star y*> Hydrae (HD 96 314) was found to
be an eclipsing binary by Strohmeier et al. (1965). Photo-
electric light curves in three colours were published and
analysed by Mauder and Kéhler (1969). Mauder (1970)
observed the radial velocity curve of the primary com-
ponent and revised his earlier photometric results. Fol-
lowing the discovery by Popper (private communication
to Andersen) that the spectrum of y*>Hya is in fact
double-lined, spectroscopic orbits for both components
were published by Andersen (1975). He found the agree-
ment with theoretical stellar models less than satisfac-
tory and pointed out the need for new light curves in a
well-calibrated photometric system, analysed on the ba-
sis of a physically realistic model. uvby light curves were
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therefore observed as part of the Copenhagen photo-
metric programme for determination of accurate physical
dimensions for double-lined eclipsing binaries.

2. Observations and Reductions

Differential photoelectric observations were carried out
during 27 nights between March 8 and April 7, 1976,
with the Copenhagen 50 cm reflecting telescope at ESO,
Cerro La Silla, Chile.

The photometric equipment consisted of a four-
channel spectrograph photometer for simultaneous mea-
surements in the Stromgren four-colour (uvby) system
combined with a photon counting system. The equip-
ment is described by Grenbech et al. (1976).

HD 96202 and HD 96819 (sec Table 1) served as
comparison stars throughout the observing period. The
magnitude differences between the two stars proved to
be constant to high accuracy and we conclude that
both stars are of constant brightness. The mean error
of one magnitude difference was found to be:

o (Au)= 07004 ¢ (4v)=0™004
o (4b)=0"004 5 (4y) =0005

The uvby light curves of y> Hya, containing 1574 points
in each colour, is published separately (Clausen and
Nordstrém, 1978).

3. Ephemeris

From the present observations we determined two times
of primary and two times of secondary eclipses. This
was done by using the method of Kwee and van Woerden
(1956) on the lower part of each minimum. The mean
values for the four colours are given in Table 2 together
with their internal mean errors, which are derived from
the interagreement among the different colours. Table 2
also lists the available earlier times of minima given by
Mauder and Kohler (1969).

© European Southern Observatory ¢ Provided by the NASA Astrophysics Data System


http://adsabs.harvard.edu/abs/1978A%26A....67...15C

CI

FI978ACA -~ 672 .15

16

Table 1. Data for x> Hydrae and comparison stars

¥ Hya Comp. 1 Comp. 2

HD No. 96314 96202 96819
HR No. 4317 4314 4334
%050 112035 1120279 11°06™3
01050 —27°01’ —27°01' —27°49'
Sp. type B8 F4 A2
m, 5765 (at 0°25) 4792 5744

5794 (Min I)

592 (Min IT)

An improved ephemeris was determined from all
times of primary minimum by the least squares method.
The times originating from photographic observations
were given a weight of 1, whereas the times derived from
photoelectric observations were weighted 100. The fol-
lowing ephemeris was obtained:

Min 1: HID 2442848.6107+29267701 - E )
+ 4 + 2

The residuals and phases given in Table 2 are calculated
by means of (1), which was also used for the calculation
of phases for the individual observations shown in
Figure 1.

4. Method of Solution

The determination of photometric elements was carried
out by means of the computer programme WINK
(Wood, 1971, 1972). Our version of WINK includes the
corrections and improvements contained in WINK Sta-
tus Report 1—6.

The programme simulates a model of a binary system
and for a given set of orbital elements generates light
curves by numerical integration of the light distribution
over the apparent disks of the stars. The reverse process
of determining a set of photometric elements by fitting a
computed light curve to observations is done iteratively
through a least squares differential corrector procedure.

The following characteristics can be given for the
model: The star shapes are approximated by triaxial
ellipsoids, including tidal and rotational deformation
both in circular and eccentric orbits (see Clausen et al.,
1977). The surface intensities of the components are
given by the effective temperature and the Planck radia-
tion law in combination with the usual laws of linear
limb darkening and gravity brightening. Reflection is
included as described by Clausen et al. (1976b), where
further details on the application of the programme are
given.

5. Input Parameters

The adopted effective temperature 7, of the primary
component (star A) was 11500°K (Andersen, 1975).
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Table 2. Times of primary (P) and secondary (S) minima

HID-
2400000 Type E 0-C Phase Reference
37483.197 P —2366 —0%033 Mauder and
Kohler (1969)

38442.485 P —1943  +0.017 —
38475375 S 08511 —
38516.255 S 0.538 —
38517256 P —1910 —0.046 —
38525250 S 0.505 _
38814.377 P —1779  +0.006 —
39253.257 S 0.538 —
39925545 P —1289  40.001 —
42848.6103 P 0 —0.0004 this paper

+ 4
42849.7446 S 0.5 0.5000 —

+ 4
42857.6815 P 4 +0.0000 —

+ 2
42874.6898 S 11.5 0.5002 —

+ 2

The components differ by only about 650 °K in tempe-
rature, so identical limb darkening coefficients were used
for the two stars. The theoretical values, taken from
Grygaretal. (1972, Table 2) corresponding to 7,= 11200
°K are: '

x,=045 x,=0.55 x,=0.50 x,=0.45.

A gravity brightening exponent of 0.25 (von Zeipel,
1924) and a reflection coefficient of 1.0 (Clausen et al.
1976b) were used as the atmospheres of the stars are
assumed to be in radiative equilibrium.

The stellar shapes depend on the mass ratio
q=Mz/M , and the ratio w/wg between the angular ve-
locities for the axial rotation of the components and the
orbital angular velocity (Clausen et al., 1977, Formula
4). We have used the spectroscopic mass ratio g=0.730
by Andersen (1975), who also found that the observed
equatorial rotational velocities of the components are
in good agreement with the assumption of synchronism,
i.e. o/wg=1.0.

The phase of secondary minimum was found not to
differ significantly from 0P5 (see Table 2) and, judged
from the light curve, the two eclipses are of the same
duration. As preliminary solutions gave very small val-
ues of both e cos w and e sin w (e=eccentricity of orbit,
w=longitude of periastron), the orbit was treated as
circular in the photometric analysis (see Section 6b), in
agreement also with the spectroscopic result.

6. Photometric El_ements

The parameters to be determined are the orbital inclina-
tion i, the unperturbed radius r, of the primary com-
ponent, the ratio between the unperturbed radii of the

© European Southern Observatory ¢ Provided by the NASA Astrophysics Data System


http://adsabs.harvard.edu/abs/1978A%26A....67...15C

FI978ACA -~ 672 15T

J. V. Clausen and B. Nordstrém: Absolute Dimensions of x> Hydrae 17

| T | | T ™ | T |

Ab

0.60

0.70 r

0.80 r

m
-0.26

-0.24 |

m
-0.43
-0.41

-0.39

| L | | | | | | | | |

-0.30 -0.10 0.10 0.30 0.50 0.70

Fig. 1. b magnitude differences and colour index differences between x> Hya and HD 96202

components k=rg/r,, and the effective temperature 7,  errors of the parameters as determined by the iterative

of the secondary component (star B). least squares procedure. j is the ratio of the central in-
The light curves were solved independently for each tensities at phase 0.25 (in the direction of the normals),
colour. The individual solutions obtained using all ob-  and Lg/L, is the ratio of the luminosities of the com-

servations are presented in Table 3, together with mean  ponents. The mean elements of y> Hya, which are arith-
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Table 5. Comparison between the stellar

axes in the ellipsoid and Roche models,

18
Table 3. Final solutions for x> Hya
A(A) 3450(u) 4100(v) 4700() 5500 () i
T4
i 78262 78211 78235 7841 k
+17 +11 +14 +14 Ty
r, 0.3335 0.3253 0.3267 0.3277
+ 3 + 3
k 0.483 0.491
+ 4 + 4
Ly/L, 0.1917 0.2049
j 0.8304 0.8673
g 070049

070044

784 + 03 assuming identical c-axes
0.3283+ 0.0020
0.492 + 0.010 triaxial Roche model
650 °K  +100 °K ellipsoid

Star A
a-axis 0.3448 0.3451, 0.3554
b-axis 0.3324 0.3325
c-axis 0.3225 0.3225
Star B
a-axis 0.1628 0.1627, 0.1630
b-axis 0.1614 0.1614
c-axis 0.1606 0.1606

metical means from the four colours, are given in Table 4
(see discussion below).

The individual residuals of the observations from
the solutions are shown in Figure 2. The r.m.s. scatter
given in Table 3 is in good agreement with the observa-
tional mean error of one magnitude difference as deter-
mined from the comparison stars. The convergence in
the solution procedure was also satisfactory but, as can
be seen from Figure 2, some systematic trends remain
in the residuals. It was decided to investigate this prob-
lem in more detail.

From the 1574 observations 74 normal points were
formed, and it was checked that these normal points
give solutions in agreement with those obtained from
all observations. The normal points were then used in
most of the following in order to save expensive com-
puter time. The following probable sources of systematic
trends in the residuals were investigated :

a) Stellar Shapes

As already mentioned, the stellar shapes are approxi-
mated by triaxial ellipsoids. Especially for the primary
component, which occupies a large fraction of its Roche
lobe, some deviation from this approximation is expect-
ed, a fact which will also affect the intensity distribution
across the stellar disk.

The stellar axes computed in Wood’s model are com-
pared to the axes of the Roche model (Kruszewski, 1966,
chapter I B) in Table 5, assuming identical c-axes (per-
pendicular to the orbital plane). The a- and b-axes are
those in the orbital plane, along and at right angles to
the radius vector, respectively. It is seen that the b-axes
for both stars and the a-axis for the secondary compo-
nent are in good agreement with those of the Roche
model, whereas the ellipsoid approximation for the
primary component gives an a-axis about 3%, smaller
than that of the Roche model in the direction of star B.

In WINK it is not possible to deviate from the ellip-
soid approximation. As already mentioned the deforma-
tion of the components is determined by the accurately

determined g and w/wg values. We have checked wheth-
er there exist values for these parameters, leading to an
improved representation of the light curve.

Including g as a free parameter, three solutions were
determined from the » normal points, adopting w/wg
=0.9, 1.0 and 1.1, respectively. The g-values obtained
range from 0.81 to 0.86, the total scatter becoming only
marginally smaller than before. The systematic trend of
the residuals remains, however. One may therefore con-
clude that no ellipsoid approximation of the deforma-
tion of the components of y> Hya can be found, better-
than that defined by the ¢, w/wg values determined by
Andersen (1975).

The g values obtained from the Wood model are
closer to the truth than the value g=0.50 obtained by
Mauder (1970) from the spherical model (or, of course,
the value g=0.18 + 0.03 first found by Mauder and Koh-
ler from a less refined analysis). The fact that all the
photometric determinations of g deviate more or less
from the correct value, which in this case is known in-
dependently, underlines the difficulty of such determina-
tions. A photometric value of ¢, as well as Roche lobe
sizes and absolute stellar dimensions derived from it,
should be treated with caution, the more so when physi-
cally realistic models are not employed in the photo-
metric solution.

b) Orbital Eccentricity

For the reasons given in Section 5, the orbit of y*> Hya
wasassumed to becircular. However, one possible source
of the systematic differences between the observed and
the theoretical light curves seen in the minima (Fig. 2)
might be the presence of a slight eccentricity of the orbit.
To preserve the phase of secondary minimum @ must
be close to 90° or 270°.

The deviation from circularity was investigated by
introducing e cos w and e sin w as free parameters. All
observations were used for this analysis and from the
four light curves the following mean values were deter-

© European Southern Observatory ¢ Provided by the NASA Astrophysics Data System


http://adsabs.harvard.edu/abs/1978A%26A....67...15C

FI978ACA -~ 67 ~.1ABC!

J. V. Clausen and B. Nordstrém: Absolute Dimensions of > Hydrae

19

| I T
y (obs) -y (comp)

m
0.02
0.00 F

-0.02

m
0.02 r
0.00

-0.02 |

m
0.02
0.00 r

-0.02

m
0.02 r
0.00 r

-0.02

-0.30 -0.10 0.10

0.30 0.50 0.70

PHASE

Fig. 2. Residuals of the 1574 observations from the solutions given in Table 3

mined:
e cos w=10.0001 £ 0.0005, e sin w=0.008 4 0.004.

The change in the other parameters for y*> Hya intro-
duced by including this small eccentricity is Ai= —0°5,
Ar 4= +0.0005, Ak= +0.012and 4 Tz= + 67 °K. Noim-
provement was obtained, neither in overall scatter nor
of the systematic differences, so we conclude that the
orbit of y* Hya is indeed circular to high accuracy and
that residual orbital eccentricity is not the cause of the
systematic effect under consideration. -

¢) Limb Darkening Coefficients

For each colour a grid of solutions were calculated from
the normal points assuming identical limb darkening
coefficients for both components in the range 0.40 to
0.70 (intervals 0.05). The purpose of this is not to attempt
an empirical determination of the limb darkening coef-
ficients. Due to deformation of its components, reflec-
tion effects and partial eclipses, x> Hya is not a suitable
system for that purpose. It is nevertheless important to
examine how variations in the limb darkening coeffi-
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Table 6. Photometric elements derived from the B light curve of
Mauder and Kohler (1969)

Irwin’s method Wood’s model
(Mauder, 1970)

i 7621 +0°1 7891 +0%2

ra 0351+£0.002  0.328+0.001
k 0.559+0.008  0.502+0.006
Ly/L,  028240.004  0.202+0.003

cients may influence the determination of other param-
eters and possibly the trend of the residuals.

As expected the tatal scatter is correlated with the
assumed limb darkening coefficient. It was also found
that the systematic trend of the residuals, especially in
the minima, is somewhat affected, but no value was
found which can eliminate the effect.

The limb darkening coefficient which for each colour
gives minimum total scatter deviates from the theoretical
values given by Grygar et al. (1972). The geometrical
elements determined using these limb darkening coef-
ficients for each of the four colours show even better
interagreement than found when the theoretical coef-
ficients are used. The coefficients giving both minimum
overall scatter and nearly identical geometry are:

x,=0.65 x,=0.50 x,=0.55 x,=0.55.

The largest departure from the theoretical values occurs
in u, and the change in elements corresponding to 4x,
=0.20 is Ai=—0°7, Ar,= —0.0018, 4k=+0.017 and
ATz= —54°K. The reduction of the total scatter is about
20%. '

Adopting in each colour the coefficients given above,
the following change in mean elements, compared to
the values given in Table 5 is found: Ai= —0?23, 4r,
= —0.0005, 4k=+0.008 and AT,= —100 °K.

As stated earlier, this set of limb darkening coeffi-
cients cannot be relied upon to replace the theoretical
values, due to the nature of y?> Hya, and our final ele-
ments given in Table 4 are based on the theoretical co-
efficients. }

It is noteworthy, however, that a tendency for lower
scatter and better interagreement in geometry between
colours, when increasing the limb darkening coefficient
in u and slightly reducing that in v, was also found in
the two other B-type systems analysed in this series of
papers, namely { Phe (Clausen et al., 1976b) and CV
Vel (Clausen and Grenbech, 1977). It would be of im-
portance to improve the knowledge in this field through
theoretical work as well as by observations of suitable
eclipsing binaries, reduced with modern models like the
one developed by Wood.

d) Correlation between i and k

From our analysis of other systems with partial eclipses
and minima of nearly equal depth we know that corre-

J. V. Clausen and B. Nordstrém: Absolute Dimensions of x> Hydrae

Table7. Astrophysical data for y* Hya

A (primary) B (secondary) Ref.

Absolute dimensions:

MM, 3.61+0.08 2.64+0.05 Andersen
(1975) and
Table 4 of this
paper

R/R, 4.394+0.04 2.16+0.04 —

log g (cgs) 3.714+0.01 4.1940.02 —

Photometric data:

| 4 5785 757

b—y —-0m02 —0701

m, 011 011

¢ 083 0784

[u—b] 104 1706

T, (°K) 11750+ 190 111004230 Osmer and

) Peterson (1974)

M., —175540.07 072440.10

log L/L, 275240.03 1781+ 0.04

B.C. — 0769 — 0756 Webb (1971)

M, — 078640707 0780+ 0.10

E(b-y) 07012

Distance 215pc

lation between i and k is to be expected. This means
that within a certain range, different i, k combinations
produce nearly identical theoretical light curves.

For each colour a set of solutions, based on normal
points, was therefore computed assuming fixed values
of k. The result of this analysis was firstly that for each
colour the i, k combination obtained with both param-
eters free ( Table 3) is indeed placed in the middle of the
interval producing acceptable total scatter. Secondly,
the acceptable range of k was found to be +0.010. This
change in k leads to 4i= F0°3. Thirdly, all acceptable
i,k combinations showed similar systematic trends of the
residuals.

7. Discussion of the Results

Summarizing the results from the computations de-
scribed in the previous section, we have been unable to
remove the systematic trend of the residuals within the
frame of the theoretical model used in WINK. On the
other hand, the systematic deviations of the residuals
from zero are relatively small, well within 0701. It has
further been demonstrated that the stellar axes, except
for the a-axis of star A in the direction of the inner
Lagrangian point, agree with the Roche axes to better
than 1%. It is therefore considered unlikely that the
systematic errors in the dimensions of y* Hya derived
in this analysis should significantly exceed 17%,.

The results found in the previous section show that
realistic mean errors of the parameters are somewhat
greater than indicated by the internal mean errors listed
in Table 3. This has been taken into account in the mean
errors given for the mean elements in Table 4.
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Fig. 3. Log T,, log g diagram for the chemical composition (X,Z)
=(0.70, 0.02). Evolutionary tracks (log M/M,, values given below
the zero-age line) are shown as full drawn curves and isochrones
(with log age values) as dotted curves. The two crosses represent the
log T;, log g values and their uncertainties obtained in this analysis.
The two dots represent the values obtained using Mauder’s (1970)
photometric elements

The photometric elements given by Mauder and
Kohler (1969) and Mauder (1970) deviate significantly
from the elements determined in the present analysis.
An attempt was therefore made to find the origin of this
discrepanoy by analysing the light curve of Mauder and
Kohler (1969). Unfortunately neither the observations
nor a table of normal points were published, but from
an enlargement of Figure 1 in the paper by Mauder and

Kéhler normal points in the B colour could be deter-

mined with reasonable accuracy. The light curve repre-
sented by these normal points was then analysed with
WINK, and the elements obtained are compared with
the results of Mauder (1970) in Table 6. The mean errors
given for the elements determined by WINK are the in-
ternal values resulting from the least squares method.
It is seen that the parameters obtained with Wood’s
model and the older observations are in very good agree-
ment with the elements determined from the new ubvy

light curves. We conclude that the disagreement with
Mauder’s results originates from the use of different
models in the analysis.

Mauder used the method by Irwin (1947), which
through rectification is based on a least squares solution
of the spherical model of an eclipsing system. Irwin
pointed out the importance of the rectification in this
procedure and the danger of obtaining meaningless ele-
ments, either through inaccurate rectification or through
the fact that the rectification may remove only part of
the effects from, e.g. deformation of the components.

Mauder (1970) determined empirically the rectifica-
tion coefficients and then used especially C’ to derive a
mass ratio by comparing with the theoretical C’ values

21

Table 8. Theoretical ages and masses for x> Hya determined from the
observed (log g, log T,) values

Model Star A Star B
X V4 log age log M log age log M
1070 0.01 8.25+0.05 0.50+0.02 8.40+0.07 0.42+0.03
070 0.02 8.20+0.05 0.55+0.02 8.21+0.07 0.42+0.03
070 0.03 8.3740.05 0.57+0.02 8.26+0.07 0.44+0.03
080 0.02 822+0.05 0.62+0.02 8.26+0.07 0.48 +0.03
Observed — 0.56+0.01 — 0.42+0.01

computed from the photometric elements and for dif-
ferent g-values, see Formula (5) and Figure 3 of Mauder
(1970). Adopting the spectroscopically determined mass
ratio ¢=0.730 (Andersen, 1975), one finds from Figure
3 of Mauder (1970) that the photometric elements deter-
mined by Mauder result in theoretical C’ values, which
are about 509 greater than the empirically determined
values. This discrepancy must be due to either inade-
quacy of the formula for computing the theoretical
value of C’, or to the use of inaccurate photometric
data in this formula, or to an incorrect empirical value
of C’, or to a combination of these factors. The problem
has not been investigated in detail, but the discrepancy
found supports the widespread belief that the spherical
model combined with rectification cannot be trusted to
yield accurate elements for systems having noticeably
deformed components.

The elements determined in our analysis of y*> Hya
may on the other hand also be somewhat affected by the
characteristics of the Wood model used, since systematic
residuals are present. However, the fact that the Wood
model includes a much more realistic treatment of the
distortion effects than obtained through rectification and
despite the systematic variations in the residuals repro-
duces the observed light curves very well (within about
1%), makes us confident that residual systematic érrors
in the elements are small. This conclusion is further
strengthened by the result of the astrophysical d1scuss1on
in the next section.

8. Astrophysical Discussion

From the basic observational data we compute the ab-
solute physical parameters of the two components given
in Table 7. The differences from the figures by Andersen
(1975) are due to introduction of the new and presumably
more accurate photometric elements. We suggest that

'the new values should supersede previous deter-

minations.

The standard uvby indices for the components were
computed from the observed magnitude differences be-
tween y* Hya (at phase 0.25) and HD 96202 together
with the luminosity ratios Lg/L , given in Table 3. Stan-
dard indices for HD 96202 were taken from Grenbech
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and Olsen (1976), and the transformation formulae from
Clausen et al. (1976a).

The effective temperature of the primary component
has been determined from its [u—b] index (see Table 7)
and the calibration by Osmer and Peterson (1974). Be-
cause of the large luminosity ratio of 5:1, standard in-
dices for the secondary are not very accurately deter-
mined. Therefore, the temperature of the secondary is
best found from the value for the primary component
“and the well-determined temperature difference 7', —
derived in the photometric solution. Bolometric correc-
tions were taken from Webb (1972). The [u—b]—(b—),
relation by Stromgren (1966) gives a reddening E(b—y)
=0.012, corresponding to 4,=0.05.

The evolutionary state of x*> Hya was dlscussed in
some detail by Andersen (1975) with reference to a set
of theoretical stellar models by Hejlesen (unpublished
extension of Hejlesen et al., 1972). The new results do
not change his main conclusions, namely that there is
essential agreement with models of chemical composi-
tions characteristic of Population I, and that the primary
is appreciably evolved and has left the main sequence
band while the secondary is still partially unevolved.

However, the seemingly minor revisions of the pho-
tometric elements have profound implications for the
amount of information which can be extracted from the

comparison of theory and observation. The differences .

are best illustrated in the log T, log g diagram of Figure
3, where Hejlesen’s theoretical mass tracks and iso-
chrones are shown together with the observed (log T,
log g) points for each component of x> Hya given by
Andersen (1975) as well as in the present paper.

The agreement of the older results with theory was
unsatisfactory for two reasons. Firstly, in order to make
the evolutionary track for the appropriate mass pass
through the observed points, the helium abundance Y
of the models had to be decreased for the primary com-
ponent, but increased for the secondary. Secondly, the
ages derived for the two components were significantly
different. Both results must be considered physically un-
realistic. On the contrary, the revised data yield one
single value of Y and a single age. It is further possible
to limit the acceptable range of Z, the metal abundance,
as explained below.

Adopting the log T,, log g values given in Table 7
and comparing with results from Hejlesen’s theoretical
stellar models for different chemical compositions, we
derive the ages and masses given in. Table 8. The mean
errors given for log age and log M are derived from the
mean errors of the log T, log g values.

It can be seen from Table 8 that (X,Z) must be close
to (0.70, 0.02). Assuming Z=0.02 and requiring that
the components be placed on the tracks corresponding
to the observed masses, we obtain for star A: X=0.71
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+0.03, log age=8.201+0.05, and for star B: X=0.70
+0.05, log age=8.2110.07. Assuming X=0.70, one
obtains for star A: Z=0.025+0.010, log age=8.28
+0.05, and for star B: Z=0.020+0.015, log age=8.21
+0.07. In both cases the results for the two components
agree well within the uncertainties. As reasonable mean
values for the two components we adopt:

Y=0.28+0.04,
Z=0.025+0.010
log age=8.25+0.05.

The helium content determined for y> Hya is very
close to that found for the two other B-type systems
analysed in this series of papers, { Phe (Clausen et al;,
1976b) and CV Vel (Clausen and Grenbech, 1977).
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