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Summary. — UBVRI photoelectric photometry is presented for 269 late spectral type high proper motion stars
belonging to the « Lowell Proper Motion Survey » and included in the present version of the Hipparcos Input Catalogue.
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1. Introduction.

Among the red nearby stars proposed by the scientific
community for the Hipparcos mission, high proper
motion stars constitute the largest sample (Egret and
Go6mez, 1985). The Hipparcos satellite will provide
accurate parallaxes for stars nearer than 100 pc, thus the
high proper motion stars contained in the Input

Catalogue constitute a very valuable sample. In order to.

satisfy mission requirements and also to complete photo-
metric data for these stars we have obtained UBVRI
photometry for a subset of 269 late spectral type stars
with apparent magnitude between 10 and 13. All these
stars belong to the « Lowell Proper Motion Survey »
(Giclas, 1971) and have been selected by Grenon (task
leader of the Hipparcos working group 4000 B, Geneva
Observatory, Switzerland) among those having no photo-
metric measurements in the Input Catalogue.

2. Observations and data reduction.

The observations were made at Calar Alto (Almeria,
Spain) with the 1.23 m telescope of the Centro As-
tronémico Hispano-Aleman (C.A.H.A.) and the 1.52 m
telescope of the Observatorio Astronémico Nacional
(O.A.N.) and at the Observatorio del Roque de los
Muchachos (O.R.M.) using the 1 m Jakobus Kapteyn
telescope. Both Calar Alto telescopes are equipped with
a one channel photometer with a dry-ice cooled RCA
31034 photomultiplier. The observations with the
Jakobus Kapteyn telescope were made using the People’s
photometer, a two-channel one, which is equipped with
EMI 9658 AM photomultipliers.

The standard stars were taken from the list of Neckel
and Chini (1980). Table I shows the 11 periods devoted
to this program with the number of observations of
Giclas and standard stars. The observing procedure and

the data reduction were performed as described in
Rossell6 et al. (1985) with the exception of the reduction
in the (U-B) color index, where a linear term in
(B-V) was used instead of a second order term in
(U-B). Denoting by UBV and ubv the data in the
standard system and in the instrumental system respect-
ively, and by x the air mass, the transformation equation
for the (U-B) color index takes the form :

(u-b)=ci+c,x +¢c3(U-B) + ¢, x(U-B) +¢c5(B-V).

As indicated by Neckel and Chini (1980), the necessity of
introducing the dependence in (B-V') is caused by small
deviations of the instrumental passbands from those of
the standard system. The significance of this term has
also been pointed out by Moffat and Vogt (1977), Klare
and Neckel (1977) and Haug (1980), among others. The
mean values for cs obtained in the present observational
program are cs = 0.007 = 0.007 for the observations
made at Calar Alto and ¢; = — 0.219 = 0.006 for those
made at La Palma. These results have pointed out the
necessity of considering this dependence, mainly for the
reduction of the observations made at La Palma, and it
can be attributed to the fact that the U filter used there
does not match very well the Johnson system (Jones,
1984). As it can be seen in figure 1 the residuals for
(U-B), after including the ¢;(B-V') term, are reasonably
small and similar to the residuals for the other colors. All
of them are less than 0.02 magnitudes except for the
standard stars 4, 25, 48, 51 and 54, which present a
higher and systematic deviation, suggesting a revision of
their catalogued values.

3. Results.

Table II contains the final results for the sample of
269 stars, the last column being the total number of
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useful observations of each program star. The quoted
error is the standard deviation of the average. The
photometry of the stars marked with (*) has been
determined only through two quasi-simultaneous
measurements with the two-channel People’s pho-
tometer.

When a program star appeared to be double, the
observations were made following the specific conditions
necessary for the Hipparcos mission (Dommanget,
1985). The estimated values for their angular separation
and the angle 0, as defined in figure 2, are indicated in
the remarks of table II. We have marked with « J » the
joint photometry (A + B). Some of the fainter stars
belonging to multiple system have only an estimated
color given in parenthesis in table II.

We have not made an exhaustive literature search to
find all the overlaps of our observational program with
other observers. However, in table III we present an
estimation of the external errors obtained through the
comparison of our results with those published by

-Sandage and Kowal (1986), Carney and Latham (1987)

and Weis (1984, 1986 and 1987), hereafter referred to as
SK, CL and WE, respectively. By comparing our results
with SK and CL it is clear that the zero point differences
(in the sense our values minus others) are in all cases
small except for the (U-B) color index, where a system-
atic difference of 0.039 + 0.009 magnitudes has been
found between our values and those of SK. This differ-
ence is in agreement with the external error obtained by
CL from 200 stars in common between their catalogue
and that of SK. They found a value of A(U-B) =
0.020 = 0.002 magnitudes in the sense CL minus SK,
which, although smaller, has the same sense that the
systematic difference obtained in our observational pro-
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gram. The standard deviations of a single comparison are
in the range 0.03-0.04 when our values and those of SK
or CL are compared. As can be seen in figure 1, these
standard deviations are in agreement with the accuracy
of the data given by the internal errors.

Quite large discrepancies arise if we compare our
values with those obtained by WE. WE gives V magni-
tude in the Johnson (1963) system and (V-R) and
(V-I) in the Kron et al. (1957) system. As stated above
we used the Neckel and Chini (1980) standard stars, so
two transformations have been applied. We have used in
a first step Bessell and Weis (1987) cubic relations giving
Cousins values as a function of the Kron’s ones. Then the
relations of Bessell (1983) allow us to obtain the corre-
sponding values in the system defined by Neckel and
Chini. Uncertainties in the transformation equations
may be responsible for the (V-R) and (V-I) discrepan-
cies. The agreement of our V magnitudes with those
published by SK and CL seems to indicate a systematic
difference in the values quoted by WE.
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UBVRI PHOTOMETRY OF HIGH PROPER MOTION STARS
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