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ASTPONOMIA.— New Flare Stars in Camelopardalis, by C. Poulakos*.

*Avexotvardn vo tod TAxadnuaixot x. ‘lo. Eavddun.

INTRODUCTION

Several reports have been published by different authors on the
surveys for flare stars carried out in some galactic clusters (NGC 2264,
Orion, Pleiades etc.). The results of Haro (Haro, 1962, 1964, 1966, 1969)
and Rosino (Rosino, 1962, 1966a, 1969) and their colleagues have demon-
strated the importance of these objects in relation to the early evolu-
tionary stages of stars and clusters of stars.

The close association between flare stars and regions of emission
nebulosity and obscuring gas and dust clouds has been pointed out by
several investigators such as Westerlund (1960) and Hidajat (1962) and
Sanduleak (1968, 1969). Sanduleak (1969) has found that flare stars appear
also on the edges of regions of heavy obscuration. Guided by these
results we considered that an intensive search for rapid variables, which
might form a group, in the heavy obscured regions of Camelopardalis
was worthwhile.

The paper reports on the discovery of 7 new flare stars in a region
approximately 14 sq deg in area and centered on o = 3" 4™ and
d = - 60°58" (1950). T'he results are based on direct multiple exposure
plates in the U and B ranges as well as on objective prism IN plates.

OBSERVATIONS

The search for flares was made with the 25/40/90 cm Schmidt-type
telescope of the Heidelberg Observatory. For the survey of flares the
Haro’s multiple exposure method was used.

The observational material obtained from May to July 1975 and
consists of 21 Eastman kodak plates covering 798 min of effective obser-
vation. Four II,-O plates have been taken through an UG 2 filter
with 4 successive exposures each of 20 minutes. The limiting magnitude

* K. TTOYAAKOY, Néor. dotépeg éxAdpdews elg tov dortepiopov tig Kapniro-
napddiews.
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was found equal to U = 16.9. Eleven II,- O plates have been taken
through a BG 12 4+ GG 13 filter with 4 successive exposures each of
6.5 minutes reaching a limiting magnitude of B = 15.60. Six II,-O pla-
tes have been taxen without filter with 4 successive exposures each of
8 minutes. The time interval between two successive exposures for the
multiple exposure plates was less than 15 seconds. In addition to this
material the region was covered with direct 103, -D, II,-O and 103 a-E
plates (one exposure only) in the V, B and R ranges taken through a
GG 14 and a BG 12-4+GG 13 and an OG 5 filter respectively. The mean
limiting magnitudes were estimated near to V=155, B=16.6 and
R = 15.0 respectively.

Spectra were seccured with a 10° objective prism attached to the
telescope. Sensitized kodak IN plates, exposed through an RG 5 filter,
were used for the near infrared (6800 to 8800 A) spectral region. The
exposures were of 30 min duration. The dispersion at the atmospheric
A - band was 3500 A/mm and the limiting magnitude I=12.5. The cri-
teria used for the spectral classification were those described by Nassau
and van Albada (1949), Cameron and Nassau and Velgue (1964).

PHOTOMETRY

The 21 multipe exposed plates were examined with the VIDEOMAT
Comparator of the Max-Planck-Institut fiir Astronomie in Heidelberg
as well as with a binocular microscope.

The Photometry was carried out with the iris photometer of the
Research Center for Astronomy and Applied Mathematics of the Aca-
demy of Athens. The measurements were reduced to the B and V of the
UBV - system using photoelectric observations of the NGC 1027, given
by Hoag et al. (1969), extending to about B = 16.0, supplemented with
6 stars i.e. Nos. 3108, 3111, 3178, 3201, 3212, 3268 of the Blanco’s pho-
toelectric catalogue (Blanco et al. 1960).

The probable error of an adopted magnitude from the internal
consistency of measures made on the plates were + 0.12 for B, -+ 0.07
for V and + 0.05 mag. for the R magnitudes.

Stars found during the survey, were then identified on the blue
and the red Palomar Sky Survey (hereafter referred to as PSS) prints.
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B*SS and RPSS magnitudes for all the stars determined by measurements
of the diameters on the blue and the red plates as suggested by Perek
(1958). To determine the B'SS and R'SS magnitutes of the stars the dia-
meters, d, of the stellar images were measured with a binocular micro-
scope. All measurements were done with an optimal magnification, which
was found by experiments to be 32 X. The diameter - magnitude - rela-
tion can be approximated by a straight line :

m=Cd + C, (1)

The standard curve for the blue PSS plates was derived from the
B magnitudes of the UBV system and for the red plates from the red
magnitudes Ry of Kron and Smith (1951). After Kron and Smith it is:

B—Ry = 1.64 (B-V) (2)

The errors in the diameter estimates give an uncertainty of BFSS
or. RS of about - 0.3 mag.

Flare stars were accepted when m™i" - mmax > (.5 mag. and when
more than one image were visible. When only one image was visible, the
star was accepted as flare star if the image was found coincident with
a star visible either on the direct B, V and R plates or on the blue or
red PSS prints.

THE RESULT $

The qualitative survey on the basis of the multiple exposure plates
and the objective prism spectra yielded 7 new flare stars listed in Table 1.
The information, given in this table, includes the star number, the
coordinates ayg50, 01950, the difference Am(B), (i.e. m™i® - m™ax), the pho-
tometric results for B, V and R colours and the BFSS and RFSS magni-
tutes, the spectra, when available, and finaly the dates of flare up.

Identification charts for the flares are given in Figure 1. East is
at the top north is to the right. All charts have the same scale (33,5 mm
correspond to 8.3 arc min). The order of the exposures is from left

to right.
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Fig. 1. Identification charts for the flares. East is at the top, north is

to the right. All charts have the same scale (83.5 mm correspond to 8.3

arc min). The order of the exposures are from left to right.

DISCEYSSION

The 7 flare stars, listed in Table 1, have not been found to coincide
with other stars listed either in the General Catalogue of Variable stars
by Kukarkin et al. (1972), or in the Catalogue of Cool Stars by Stephenson
(1973). No further coincidences of the 7 objects with objects in other
catalogues were found. The observed flare stars are located on the edges
of very obscured regions in Camelopardalis. The distribution over the
field shows no group formation.

Six out of seven of the discovered flare stars have been observed
to be relatively weak at minimum with the exception of the star No. 6.

The duration of the flares is generally within 27 min and we must
consider these stars as fast flare stars.

The observed amplitudes, between minimum and maximum, have
been mostly between 0.8 and 2.70 magnitudes. The average B magni-

tudes at minimum were near to B = 15.50.
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HEPIAHYI>

Th Bondeig auéomv porouetor®dy mhax®v OC Aol PACUATIXDY TAARDY Eic
v TEQLoymy tol vmepitgov (6800:\ Zwg 8800 :\) Angieto®v S Tod Theono-
atov imov Schmidt 1ol Aoctegoononeiov tiic “AideAPéoyne avevoédnoav eig
™y meotoxnv tov "Actegopod i Kaunhomaoddrews T véor dotégec exhdupewc.
Ta poropuerod Twv otogeia Oc xal 6 Qacuatixoc tOmoc TV avevpedévimv

aotéomv magéyovrar Vo tol mivarog 1.
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‘O "Anadnuainog x. Iwdvvng EavBdxng, naoovoidlmv v dvotéom dvo-
nolvoolry, eime to EEMG:

‘Qc yvwotov eig tov aoteoopov i Kaunromapddhiews mapatngoivral
mohlol Gotéoec tov timov T Tauri, #jiror dotéeeg oitiveg magovordlovv avw-
udhovg petaforag gic v Aaumodtnrd tov. ‘O x. K. [TovAdxrog, &mpekntig tod
K.E. A E.M. tic "Axadnuiag "AdInvdv noxodndn xata v didoreiav tot Yégoug
1975 ue v €osvvav Tig megoxtlc tavtng Oud Tol tnAeoxomiov tomov Schmidt
10V Gotegoorometov Tiig “AidehPégyns.

Sxomog Tig Bosvvng Tov NTo 1) Gvalnmmolg dotépwy ExAduemg dia Toug
6motovg nod 8060 1 ednoupia va SwMicw nal £ig TEONYOUMEVAS GVAXOLVOELS
goyaotdv tob nadnynrov %. Avowudygov Maveidov xal @V cuveQyatdv TOL YEVO-
uévag eig Tov “Aotoovounov Zraduov Ztegaviov - Koguwiiag.

‘O % IHovkdxog #Aafe did tod tmheoromiov tvmov Schmidt tijg “Aider-
Béoyng onuavtinoy Goududv QomToyoaEdY TAAX®Y g TV QACUOTIXNV TEQLOYI|V
t®v UBVR xadwg xal potoyoaginds mhdxag ue v fondeiav avrreiuevinod
molopatos mpocaouoatévrog eig T0 mpoavapepVEy Tnheoxdmioy.

‘H #oevva t@v molvaoiduwv tovtov gotoyoapxdv mhaxdv dmexdivipey T
véovg aotéoog Exhdmpewe. “H dagood tol peylotov xai tol fhaylotov tilg
Laumodtntdc Twv xupaiveral petaky 0.8 xal 2.7 dotowdv peyeddv, ta 08 dopatd

Tov ®xuuaivovror petaty tdv tdtsov M1 xai M2.




