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A=TPONOMIA.— Very Red Objects on the Palomar Observatory
Sky Survey, by C. Poulakos*. >Avexowvdddn om0 1o Axadnuainod

%x. 1. Eavddun.
SUMMARY

We report the discovery of 22 extraordinarily red stars having
B— V > 4.0 mag. found on the Palomar Observatory Sky Survey charts.
Besides, three new peculiar objects have been found. Positions, magni-
tudes and colour indices of the 22 objects are given.

INTRODUCTION

The main purpose of the present investigation was the identifica-
tion of extremely red stars and, due to the fast growing importance of
the infrared objects in the last years, to provide the northern observers
with lists of particularly interesting objects.

The present paper reports the discovery of 22 infrared stars identi-
fied in an area of about 230 sq deg at 1=113°, —10°<C b <+ 90° on
the POSS charts. Besides, three new peculiar objects have been found.
Seven of these stars are already known to be intrinsically red than
being reddened stats. Another three stars are included in the 2u Survey
(Neugebauer and Leighton, 1969) but no evidence about their extreme
redness was previously known due to the absence of spectral classification.

METHODS OF SEARCH AND MEASUREMENTS

In all 100 fields, having generous overlap, of about 2.3 sq deg each
were searched. The fields are distributed along a strip extending per-
pendicular to the galactic equator at [ = 113°.

The searching procedure was done by use of transparent reproduc-
tions of the red and the blue POSS charts. Positive transparencies show-
ing the objects dark om a bright background were made from the red
POSS charts. Each pair of the transparencies had the same scale i.e.

* K. TTOYAAKOY, “Emi tijg dvevpéoews Alav épuBpdy dvtielpnévwy eig T4 puiTo-
ypapliag tob IldAopmap.
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three times larger than the original POSS plates. Superposing the nega-
tive and the positive transparencies of each field and illuminating them
from below the outstanding red stars appeared as bright holes or bright
rings. Every field was searched independently twice.

In the present investigation extremely red star is regarded a star
having a colour index B—V > 4.0 mag. Hence during the search all
objects having the red diameter at least four to five times larger than
the blue ones were considered as suspected very red stars and were exa-
mined separately.

Since the limiting magnitude of the POSS charts is b = 21.0 mag.
only stars having r<(15.0 mag. come into question. B (blue) and r (red)
magnitudes for all the stars determined by measurements of the diame-
ter on the blue and the red plates as suggested by Perek (1958). The
process of measurements was similar to that of Ackermann’s (1970). For
calibration the magnitude - diameter relation given by Dorschner et al.
(1966) was used. The colour index B—V was determined with the help
of the relation

b—r =1.49 (B—V)
given by Dorschner et al. (1966).

The probable error of an adopted magnitude estimated by this

method is of the order of 0.3 magnitudes.

RESULTS AND DISCUSSION

On the transparencies the search has led to the selection of 280
starlike objects which, due to their remarkable redness, attracted our
attention. 138 of them turned out to be photographic defects of stellar
appearance, when examined on the POSS charts. The criterion to decide
whether a starlike object is simply a plate defect is based upon one or
several main reasons which we described elsewhere (Weinberger and
Poulakos, 1977). The remaining 142 objects are undoubtedly stars.

Out of these 142 stars only 22 fullfilled the required selection cri-
terion of B—V > 4"0.

Finding charts for the 22 extremely red stars, reproduced from the
POSS charts, are given in fig. 1. In fig. 1 north is up east is to the left.
All charts have the same scale.
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Fig. 1. Finding charts for objects 1 to 22, reproduced
from the red POSS prints. North is up, east is to
the left. All charts have the same scale.
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Table 1 summarizes the data for the 22 very red stars to which are
assigned running numbers.

The first column in Table 1 gives the running number the second
and third columns give a and & for the epoch 1950. Columns fourth and
fifth give the galactic coordinates. The next two columns give the
photometric results as these were estimated from the POSS charts and
the last column gives additional remarks, e.g. designations used in
other catalogues.

The coordinates given in Table 1 were derived from measurements
made on the POSS prints. Standard deviation of the order of +0%2 in
R.A. and +1°.6 in Declination were obtained by comparing the meas-
ured and the catalogued coordinates of the SAO stars lying within the
surveyed region.

Stars Nos. 3, 7, 17, 18, 20, 22 are listed in the Catalogue of Cool
Carbon stars by Stephenson, 1973. Star No. 4 is the known variable AM
Cep. Nos. 12, 15 and 16 are quoted in the Catalogue of 2u sky Survey
by Neugebauer and Leighton, 1969. The remainder 12 infrared stars are
not contained in any other Catalogues examined by the writer, nor are
they included in the General Catalogue of Variable stars by Kukarkin
et al., 1972.

During the inspection of the transparencies three peculiar objects
of red colour were noted. Two of them are extended objects of elliptical
shape. Their elongated form as well as theitr general morphological char-
acteristics lead to the assumption that these two objects are galaxies of
elliptical type. The third object which is the faintest one, has the shape
and the general characteristics of a planetary nebula. Due to the appre-
ciable lack of knowledge of the foreground absorption in the line of
sight of these three objects on one hand and to the lack of appreciable
surface brightness on the other hand we cannot make any final decision
about the nature of these objects.

Finding charts for these peculiar objects are given in figure 2 which
are enlargements of the National Geographic Palomar Sky Atlas. North
is up east is to the left.

Coincidences of the three peculiar objects with objects listed in the
various lists and Catalogues of galaxies, planetary nebulae, and radio
sources have not been found. This is perhaps reasonable because these
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objects have on the charts low surface brightness and therefore too faint
to have been discovered on the earlier visual or photographic surveys.

55 &

Fig. 2. Finding charts for the three peculiar objects a, b and c, repreduced
from the red POSS prints. North is up east is to the left. At the bottomn
of each chart the a and 8 for the epoch 1950 are marked.

The relation b versus (B— V) for the 22 infrared stars is shown

in fig. 3.
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Fig. 3. Galactic latitude versus colour
index (B — V) for the 22 infrared stars.
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H'B'PIARYTS

To »atd to tehevtato £t daoxds adEaviuevov Evdiagéoov tdv doeuvnTdv
S v uerétyv tdv Aav ovdodv dotéowv vmijokev 1) dpooun Ot v Fosuvay
v éxterdeuévny elg v magoloav égyaciav. Zxomog tiig £0gUvng Tadtng eivan
M| avaxrdivig Hreelidowv dviuewévov dnk. dvrikepévov gyoviov B—V > 4.0
10, 6moia Yo yomowuevoovy Mg avrineluevov Wiontéoag pehétng Hmo TdV dagpdowv
£0EVVNTOV.

‘Qg vAov mapatnonoemg gxonoipomodn 6 “Athag tod *Actepooromeiov
1oV [ldAopao.

Ex tiig yevouévng goevvng dvevoédnoav 22 dotégeg mAngoilvieg 10 deomi-
odev xputnowov B—V > 4.0. *EE avtdv T dotégeg sboédnoav 110n ratayeyoou-

4 3 ’ ’ 3 ~ 5 ’ 3 ~ (<3 3 2 < 7’
uévol eig xatakoyovg Alav &oudodv dotéowv, &v® Etegot 3 dotégeg evEEUnoav
] 3 \ & \ ~ Y . 7
ratoyeyoaupuévor eig tov Umod t@v Neugebauer xat Leighton ouvvraydévra
o

xatdhoyov dvrixewpévov Exovimv Eviovn &xmoumny sig ta 20.000 A.

Ot amouévovreg 12 dotéoeg eivar véou Gotéoeg un xatayeyoauuévol lg £té-
00Vg %aToAGYOVG.

To yeyovog 6t 10 éx tdv dvevgedéviav dotépwv eivar yvootol vépvigou
- ’ -~ c & ~ \ c v e L -~ / 7
aotéoeg ouvNyoeel VmeQ tob vo vmodéoy Tig dtL da ol Jeomodévrog notnolov,
k-] ~ c 4 2 2 3 7 A e ’ 2 \ ;- ) /’
gmhoyiic DmepUdoov dvuikeévay dvevoédnoav pévov ol Alav éoudool dotéeeg

%ol uévov adrtol.
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Swomde Thig Eoevvne Taving 1o *Emueintob tob Kévrgov *Egevvdv *Aocteo-
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Inoav xataysyoauuévor eig tovg ratakdyovg Afav dovdodv dotéowv Eve dAkot 3
gvpédnoav xatayeyoauuévol gig tov Vo t@v Leighton xal Neugebauer cvvia-

o
rOévra xatdhoyov dotéowv ué Evrovov axtwvoBoitav eic ta 20.000 A. Oi vméhoi-
mwot 12 Gotéoeg Gmonalimrovral 10 mo@tov Qg Unéoudgo. Gvtikelneva Wi} xorays-
yoouuéva elg tovg oyetinovg xataroyovc.
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otov émidoyiic VmepUdowyv dotéowv GveveEumoav uovov of Alav éguidgol dotégeg
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