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ABSTRACT. We present the results of a spectro-
scopic and photometric investigation of 20 objects
from the open cluster Collinder 394, which contains
the Cepheid BB Sgr. Besides the Cepheid, we studied
tree K-giants, four B-giants, and twelve B-A-F main
sequence stars. Radial velocities (RV), vsini, Teg,
logg, were determined using spectroscopic model
fitting and atmosphere models. We have derived the
color-excesses, reddenings, and intrinsic colors for
these stars using their Tog and logg from compar-
ison to the atmosphere models, especially for hot
stars. Proper motions, RV and GAIA DR2 2018
parallax/distance values for these stars allowed us
to determine their membership in the cluster and
absolute magnitudes. We found that seven stars
do not belong to the cluster. The parallaxes and
reddenings of 13 confidently cluster members led to
the distances in a range of 630-800 pc, although
the majority of them (8 objects) are located at a
mean distance of 657.7+66.7 pc, and 5 objects with
the Cepheid could probably belong to the cluster’s
corona. All the members have [Fe/H] near 0.1 dex.
The main sequence B-star No. 76 (HD 174307) has a

low rotational velocity projection, and this fact allows
us to determine its chemical composition to compare
with that of the Cepheid BB Sgr. Its CNO and
Na abundances are close to the solar one, while the
Cepheid show a deficit of carbon, an overabundance of
nitrogen, nearly solar oxygen, and an overabundance
of sodium. Three foreground K-giants have different C
abundances (from a deficit to the solar), and Na (from
the solar to an overabundance) as well as a solar-like
O content. The foreground F7-8 V star No. 75 (CPD
—20°7218) was revealed to be a Li-rich star, while the
A7 V star No. 69 (BD —20°5290) has an anomalous
deficit of CNO with overabundances of some «, r- and
s-process elements.

Key words: Open clusters: radial velocities; Stars:
abundance; GAIA parallaxes; Cepheids; B - giants;
K-giants; individual: Collinder 394

AHOTATIIISA. Mu  mpe3eHTYEMO — Pe3yJIbTATH
CIIEKTPOCKOTIYHAX  Ta  (POTOMETPIYHUX  JIOCJIiJIiB
20 ob’ektiB 3 poacisgnoro ckymdenus Collinder 394,
ske BMmingye nedeiny BB Sgr.  Oxkpim nedeinm, mu
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pocaimmn  tpu K-riranra, worupum B-riranta Ta
nsanaguars B-A-F 3ip. Pagianeui msugkocri (RV),
vsini, Teg, loggorpuMani 3 BUKOPUCTAHHSIM METOJIIB
CIIEKTPOCKOIIiYHOro (BiTTiHTY Ta Mojeseit arMocdep.
Mu BuBes M HAJIUINIKA KOJHOPiB, MOYEPBOHIHHS Ta
CIIPaB2KHI KOJILOPH IIiX 3ip, BUKOPUCTOBYIOUN 1X TygTa
log grnutsixoM TOpiBHIOBaHHS 3 MoJeasIMu armocdep,
ocobsimBo it ropsvux 3ip. Buacui pyxm, RV Ta
napasiaken/Bigcrani 3 GAIA DR2 2018 s nix 3ip
JIO3BOJIMJIM BCTAHOBUTU 1X YJIEHCTBO Yy CKYITYEHHI
Ta abCOIFOTHI MarHiTyju.  BcTaHOBJIEHO, IO CiM
3ip He HajeXkaTb J0 ckymdenHnda. Ilapamsakcm Ta
MTOYePBOHIHHSA 13 CIIpaBXKHIX UJI€HIB CKYyITUeHHS JTal0Th
Bimcrani Bim 630 mo 800 mc, xo4a OLIBIMIMCTH 3 HUX
(8 06’eKTiB) 3HAXOIATHCSI HA CEPEIHBOI BiacTani y
657.7+66.7, Ta ’'ATH 3 1edEII0I0 MOKIINBO, HAJIEXKATH
JI0O KODOHM CKymdeHHsi. ¥Yci uwinenu maors [Fe/H]
6ing 0.1 dex. B-zopa T'Il No. 76 (HD 174307)
Ma€ MaJjie 3HAYeHHsT MPOEKIMI IMBUIKOCTI 00epTy, Ta
e JI03BOJIMJIO BCTAHOBUTH 11 XIMIUHHMI CKJIaJ JJIsI
nopisusiaas 3 BB Sgr. i Bmicr CNO Ta Na 6u3bkumit
JIO COHSTTHOT'O, TO/Ii K Iedeina Mae JediliT ByTJIero,
HAJJIUINOK a30Ty, COHSYHUI KHCEHb Ta HAJJIUIIOK
marpifo. Tpum K-rirantn mepen CKymdeHHSIM MaioTh
pisHmit BMmicT Byriemro (Bim gedinity no corsraHOTO)
Ta HaTpifo (BiJj COHUHOTO JI0 HAJJINIIKY ), T COHSTHUH
kucenb. 3opga No. 75 (CPD —20°7218) (F7-8 V), gaxa
TEXK € Tepell CKyIMUIEHHSM, BUSBUJIACH 3 HAJJIUIITKOM
Li, Toxi six 30pst No. 69 (BD —20°5290) (A7 V) mae
agoMastbHuil  gedimit CNO 3 HaJIUIIKOM JIeIKUX
€JIEMEHTIB (v, I- Ta S- IIPOIIECIB.

Kurouosi cioBa: Poscisni ckymdaenHsi, mpoMeHeBi
MIBUKOCTI, Ximiuamii ckjan 3ip, mapagakcn GATA,
nedeinu, B-rirantu, K-rirantn, ckymaenns: Collinder

394.

1. Introduction

The open cluster Collinder 394 is part of a dou-
ble cluster with Collinder 393 (NGC 6716) (Turner &
Prederos 1985). Being a loose grouping of B- and A-
type stars, it contains a 6.764 Cepheid BB Sgr as a
possible member of its corona. According to Turner
& Prederos (1985), the earliest spectral type stars in it
are B8, B B—V') = 0.25+0.01, Vo - My = 9.04+0.08, d
= 643425 pc, and an age near 6x107 yr. Collinder 394
has not been carefully studied spectroscopically except
for BB Sgr. Therefore, the main goals of our inves-
tigation are as follows: 1) to measure the radial and
rotational velocities of the cluster’s stars, 2) to deter-
mine the atmospheric parameters, metallicities, CNO
and Na abundances and compare the abundances of
the objects of different spectral types, and 3) to de-
termine the distances using GAIA DR2 parallaxes and
RV data, and to check thier membership in the cluster.

2. Observations

Our observations were taken at the 11m SALT
(Southern African Large Telescope) equipped with
HRS (High Resolution Spectrograph). HRS is a dual-
beam (3700-5500 & 5500-8900 A) fiber-fed, white-
pupil, échelle spectrograph, which uses VHP gratings
as cross dispersers. We obtained one spectrum for
each object using the medium mode with the spec-
tral resolving power R = 40000, an average S/N of
over 100, which it is enough to reach our observational
goals. These spectra will be used to derive the atmo-
sphere parameters and chemical abundances for some
elements of the open cluster members. The data were
reduced using the échelle context in MIDAS. Also, the
feros package developed for échelle data reduction from
the Fiber-fed Extended Range Optical Spectrograph
(FEROS) was used. Both FEROS and HRS provide
very similar échelle data.

We used the DECH30 package (Galazutdinov
2007) designed to use the spectra in FITS format
to measure the line depths and their equivalent
widths. The radial and rotational velocities were mea-
sured by fitting of the observed spectra with models
from Coelho (2014). The object IDs, magnitudes,
spectral types, proper motions, parallaxes from the
GAIA DRI18 catalogue, measured radial and rota-
tional velocities for each spectrum are given in Table 1.

3. Results and Analysis

3.1. Radial and rotational velocities, proper motions
and parallazes

As seen in Table 1, judging from proper motion, ra-
dial velocity and parallax measurements, seven objects
are evident foreground or background stars. It should
be noted that our results are consistent with those from
other sources: RV = 12.0 kms ™" (Wilson & Joy 1950)
for HD 124403; and <RV> = 11.35 kms ' (Lloyd-
Evans 1968) for BB Sgr, respectively. According to
Conrad et al. (2017), the cluster’s mean radial veloc-
ity is —1.946.5 kms™!, and the majority of confident
cluster members have close radial velocities.

As seen in Table 1, the Cepheid BB Sgr, three K-
giants Nos. 21, 72, 74 and the F7 V star No. 75 have
low vsini, while hot main-sequence (hereafter MS)
stars are fast-rotating objects. It is very surprisingly
to detect the MS B-star No. 76 with a low radial
velocity projection.

3.2. Color-indices, color-excesses, reddenings, and
atmosphic parameters

Turner & Prederos (1985) determined color-excesses,
reddenings, and intrinsic colors for the cluster’s ob-



Odessa Astronomical Publications, vol. 32 (2019)

93

jects using UBV RI color-indices. To improve these
parameters, we have used their atmospheric parame-
ters Togand logg, determined with the model fitting
method. Next, these estimates were performed for
the (U-B)g and (B-V)g determinations for the hot B-
and A-type stars using the Kurucz (1993) models from
Bessel et al. (1998). For more evolved stars of FGK
spectral types with a large number of narrow metallic
absorption lines we have used the lines depth relation
to derive Tog (Kovtyukh 2007), and a Fe ionization
balance to derive log g. These estimates give an oppor-
tunity to determine corresponding (U-B)g and (B-V)g
values for FFGK-stars.

The described above results allowed us to deter-
mine the color-excesses, reddenings, and interstellar
extinction. All these data are given in Table 2. At
that we have used (U-B) and (B-V) color-indices from
Turner & Prederos (1985). As seen from this table, the
majority of hot stars have close reddening values in a
range of 0.”56 - 0.”88, except for the Be star No. 24
(HD 174652) and stars, which probably belong to the
cluster’s corona: HD 174403, Nos. 70 and 76, and BB
Sgr (0.m97 - 1.™19). Our Ep_y values demonstrate an
excellent agreement with photometrically determined
ones from Turner & Prederos (1985) Table 1, except
for the star No. 30. The foreground and background
objects have very different parameters. Figure 1 rep-
resents a Tog - My diagram for the confident members
of Collinder 394. As seen from the diagram, object No.
76 with a low rotation velocity projection is located in
the middle of the cluster’s MS, while the object No.
61 is located near the “turn-off” point. HD 174403,
an eclipsing binary (Turner & Prederos 1983), was
found at the horizontal branch. Its main component
with a mass of 6 Mg could be a first-crossing Cepheid
instability strip object.

3.3. Absolute magnitudes and distances

Table 3 contains the absolute magnitudes of the
Collinder 394 objects derived from photometry by
Turner & Prederos (1985) and those derived by us
using the GAIA DR2 parallaxes and our T.gand Ay
data. As can be seen from the Table 3, the parallax-
based My only for 8 objects determined as the confi-
dent cluster’s members agree with those from Turner
& Prederos (1985). Figure 2 represents a variable-
extinction diagram for the cluster confident members
only. We have obtained the mean distance modulus
(Vo - My) = 9.0940.21 with the reddening law slope R
= Ay /Ep_y = 3.344+0.02. Turner & Prederos (1985)
estimated R = 3.1£0.3. Our estimate of (Vo - My)
gives a distance of d = 657.7466.7 pc, and with this
value it turns out that Collinder 394 is located about
15 pc further away compared to the value from Turner
& Prederos (1985). Four objects (Nos. 12, 27, 63, and
76) located at 760-824 pc could belong to the corona,

similar to BB Sgr, which has My = —3.59+0.07 and
d = 801426.4 pc, respectively.

Other objects from the list turned out to be either
foreground or background stars — all three K-giants,
and three MS A- and F- type stars.

—4.0 Bt By s O B

L 2 i

[ BB Sgr |

= 174403 |

= ﬂm -

L 61 _

—2.0 6

r oge 3

L O0®24 _

[ 012 76 7

L @ i

>

= 0.0 - 0265 -
L 6 i

L ® i

[ 035 1

5 0 B 030 B
4.0 L T T I Y Y B | i

14000 11500 9000 6500 4000
Teff

Figure 1: Tog- My diagram for the Collinder 394 con-
fident members. Open circles show the MS stars, filled
circles show the B-giants.

3.4. Chemical abundances

When the atmospheric parameters were derived, we
used the VALD oscillator strengths (Kupka et al. 1999)
and LTE model atmospheres from Castelli & Kurucz
(2004) for determination of the element abundances.
For that we have worked with stars with relatively low
rotational velocity projections: BB Sgr, Nos. 21, 69,
72, 74, 75, and 76. As seen, only two of these ob-
jects are true cluster members, therefore the rest are
foreground and background ones, respectively. Never-
theless the chemical abundances of each object from
our list are of interest. Tables 4 and 5 present the re-
sults of our investigations. Since these objects have
different evolutionary stages, we will discuss every star
separately.

BB Sgr The Cepheid has a solar-like iron content,
a carbon deficit, an overabundance of nitrogen and
sodium, and a nearly solar oxygen abundance, i.e.
typical for a yellow supergiant after the first dredge-up
stage. All other elements have nearly solar abun-
dances. Therefore, our results are close to those of
Usenko et al. (2013) and Luck et al. (2006).

76 (HD 174307) This MS B-star, which is considered
to be a Cepheid progenitor, demonstrates a solar
CNO, Na, Fe, and other elements abundances with
small overabundances of neon, argon, and sulphur,
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Table 1: General data for the observed objects in Collinder 394 and derived RVs.

Object v Sp.type I ws RV, kms— 1 PLX (GAIA) Membership
BB Sgr1 6.93 GO Ib +0.392 —5.078 +17.114+0.04 1.2485+40.0411 m

HD 174403 7.51 B8 II-IIT —1.477 —5.987 +18.76+0.43 1.5011+0.0529 m

2 (HD 174723) 8.88 B8 —1.468 —5.838 +9.5140.23 1.3703+0.0622 m

3 (CPD 72007272) 11.19 B97? —65.800 +6.600 +30.2440.12 nm

6 (HD 174706) 10.30 B7-B8 11 —1.329 —5.268 +3.574+0.24 1.578340.0708 m

12 (HD 174685) 9.52 B8 V —1.967 —6.206 +9.354+0.25 1.27434+0.0716 m

21 (CPD 72007255) 10.45 KO III? +1.662 —12.445 —2.7240.02 2.24894+0.0673 fg

22 (HD 174651) 8.47 B8 IV —2.256 —6.227 +5.764+0.19 1.431840.0777 m

24 (HD 174652) 9.06 B9e —1.417 —6.317 —0.78%1.10 1.3518+0.0612 m

27 (CPD 72005300) 10.34 B7-B8&7 —1.310 —5.728 +4.8440.24 1.2135+0.0546 m

30 (CPD 72007248) 11.56 AV —2.052 —5.579 —4.4040.09 1.50774+0.0487 m

35 (CPD 72007240) 11.25 AV —0.909 —5.493 +11.454+0.31 1.31154+0.0473 m

61 (HD 174594) 8.30 B5 III —1.732 —6.284 +8.774+0.18 1.443940.0578 m

63 (HD 174538) 10.37 B9 III —4.300 —6.800 +10.994+0.13 1.2839+40.0503 m

69 (BD 72005290) 10.87 AT V? —0.115 —9.890 —44.2440.04 2.44704+0.0439 fg

70 (GSC 06289 03051) 12.25 A2V —1.772 —4.033 +27.50+0.32 0.88214+0.0373 bg

72 (GSC 06289*03067) 11.59 K1 III? —4.921 —11.509 —46.78+0.04 1.0858+0.0457 fg

74 (HD 174402) 9.27 K1/2 II1? —25.509 —43.853 —7.6140.02 3.7919+0.0453 fg

75 (CPD —2007218) 11.11 F7-8 V7 +9.694 —4.597 —22.9440.04 4.767040.0357 fg

76 (HD 174307) 10.36 Bg&/9 11 —1.289 —6.078 +17.0040.05 1.315540.0349 m

1 - Phase 0.7 624 according to Usenko et al. (2013); m - member; nm - non-member; fg - foreground object; bg - background object.

Table 2: Atmospheric parameters, rotational velocities, intrinsic

tions for the Collinder 394 objects.

colors, color-excesses, reddenings, and extinc-

Star Totf log g vsini (U-B)g (B-V)g Ey_p Ep_v Ay R
BB Sgr1 533246 1.304+0.05 10.84+0.1 0.61 0.87 0.30 0.28 1.00 3.57
HD 174403 13245+165 3.4940.01 198.7+1.4 —0.48 —0.13 0.22 0.29 0.97 3.33
2 (HD 174723) 14500+10 4.0010.01 137.940.4 —0.54 —0.14 0.15 0.25 0.84 3.32
3 (CPD —20°7272) 10700+7 4.4240.02 110.54+0.3 —0.16 —0.04 0.25 0.26 0.88 3.35
6 (HD 174706) 10752+10 4.3240.02 132.8+1.3 —0.17 —0.05 0.20 0.26 0.87 3.35
12 (HD 174685) 14000450 4.304+0.01 158.14+0.6 —0.49 —0.13 0.17 0.23 0.76 3.32
21 (CPD —20°7255) 4825+13 3.00£0.02 0.04+0.0 0.78 1.03 0.10 0.13 0.47 3.65
22 (HD 174651) 14350+77 4.0010.01 223.3+0.6 —0.53 —0.14 0.22 0.25 0.84 3.32
24 (HD 174652) 140004200 3.6240.50 237.3+20.3 —0.53 —0.14 0.23 0.30 1.01 3.35
27 (CPD —20°5300) 12037+12 4.1940.01 129.74+0.5 —0.32 —0.10 0.15 0.22 0.74 3.36
30 (CPD —20°7248) 837512 4.174+0.01 59.140.3 0.08 0.13 0.12 0.19 0.63 3.36
35 (CPD —20°7240) 8676+7 3.63+0.01 314.9+1.0 0.10 0.05 0.07 0.17 0.56 3.37
61 (HD 174594) 14418+19 3.78+0.01 155.74+0.6 —0.55 —0.15 0.17 0.26 0.84 3.29
63 (HD 174538) 11511+6 4.174+0.01 229.2+0.6 —0.26 —0.08 0.18 0.26 0.88 3.35
69 (BD —20°5290) 770545 3.50£0.01 1.940.2 0.19 0.16 0.31 0.34 1.17 3.40
70 (GSC 06289-03051) 9698115 3.8140.02 272.4+1.3 —0.40 —0.02 0.65 0.35 1.19 3.36
72 (GSC 06289-03067) 4683+12 2.7040.02 0.1+0.0 0.93 1.10 0.38 0.27 0.99 3.68
74 (HD 174402) 4575+19 3.10£0.02 7.940.1 0.98 1.12 0.11 0.13 0.48 3.68
75 (CPD —20°7218) 6250115 4.501+0.05 24.740.1 0.01 0.54 0.04 0.05 0.19 3.42
76 (HD 174307) 11313+13 3.87+0.01 0.540.1 —0.25 —0.09 0.19 0.35 1.17 3.35

1 - Topf, logg, (U-B)g and (B-V)q for the phase 0.624 according to Usenko et al. (2013)

Table 3: Comparison between absolute magnitudes and
distances, determined using GAIA DR2 parallaxes and
photometric data.

Object My (T&P85) | My (GAIA) | d (pc) (GAIA)
BB Ser —3.08£0.12 —3.59£0.07 800.96+£26.37
HD 174403 —2.4440.08 —2.5640.00 666.18+23.48
2 (HD 174723) —1.0340.05 —1.83640.10 729.77433.13
3 (CPD —20°7272) +1.3640.08 +2.0740.06 444.66+13.31
6 (HD 174706) +0.4440.08 +0.4240.10 633.59+28.42
12 (HD 174685) —0.27+0.07 —0.6740.12 784.75+44.09
21 (CPD —20°7255) - +1.7440.06 444.66+13.31
22 (HD 174651) —1.83540.08 —1.5840.11 698.42+37.90
24 (HD 174652) —0.9540.08 —1.28+0.10 739.75433.49
27 (CPD —20°5300) +0.6240.08 +0.0240.10 824.06+37.08
30 (CPD —20°7248) +1.4840.08 +1.8240.07 663.26+21.42
35 (CPD —20°7240) +1.5840.08 +1.5840.08 762.49427.50
61 (HD 174594) —1.6840.08 —1.82+0.09 692.574+27.72
63 (HD 174538) +0.5140.08 +0.1640.08 778.88430.51
69 (BD -20 5290) +0.8340.08 +1.6440.04 408.66+7.33
70 (GSC 06289-03051) +2.2340.08 +0.7940.09 | 1133.66+47.94
72 (GSC 06289-03067) - +0.7840.09 920.98+38.76
74 (HD 174402) - +1.6840.02 263.72+3.15
75 (CPD —20°7218) - +4.3140.01 209.78+1.57
76 (HD 174307) +0.2240.08 —0.3840.05 760.17420.17

and a deficit of titanium.

69 (BD —20°5290) A MS A-star with a unique
substantial CNO deficit, a deficit of Mg, Al, Si, Ca,
Sc, Ti, a solar-like Fe, and an overabundance of r- and
s-process elements.

21 (CPD —20°7255) An early K-giant, whith an upper
estimate of lithium content log A(Li)<0.4 dex. It has

a deficit of carbon, a small deficit of nitrogen and a
close to solar abundance of oxygen and sodium. The
rest of the elements show close to solar abundances
except for a small overabundance of some s-process
elements, an evident overabundance of K and Mn, and
a small deficit of Rb.

72 (GSC 06289-03067) A colder K-giant has close to
solar C and O abundances, a small overabundance
of sodium and aluminum, the rest of the elements
have a close to solar abundances, except for small
overabundances of Si, S, Mn, and Eu.

74 (HD 174402) K-giant, that has solar abundances
of C, O, and Na. The rest of the elements have
abundances close to solar one, except for small over-
abundances of S, Sc, Sm, and Eu.

75 (CPD —20°7218) This F-type MS star is a lithium-
rich object (see Fig. 3) with log A(Li) = 2.95. CNO
and Na abundances are close to solar, but some
elements, such as K, V, Zr, Pr, Sm, Eu and Gd,
demonstrate evident overabundances.
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Table 4: Chemical

abundances for

Collinder 394 objects. Part 1.

BB Segr 76 (HD 174307) 69 (BD —20°5290)

BEloment | [EI/H] - NL | UALI3 | LKAO06 | [EI/H] - NL [ [EI/H] - NL
c1 ~0.22 | 0.21 13 ~0.21 ~0.06 ~1.18 | 0.13 9
C 11 0.07 | 0.13 4

NI 0.46 | 0.24 4 - - 0.05 | 0.14 9 -1.45 | 0.18 6
o1 0.03 | 0.02 2 0.02 —0.13 —0.07 | 0.08 7 —0.92 | 0.12 3
Ne I 0.23 | 0.12 5

Na I 0.26 | 0.10 2 —0.04 | 0.04 2 —0.02 | 0.19 3
Mg I 0.01 | 0.00 1 0.26 —0.02 | 0.12 3 —0.51 | 0.04 2
Mg IT —0.05 | 0.15 7

AlT 0.25 | 0.12 5 0.45 0.15 —0.24 | 0.15 5
Al I 0.07 | 0.14 5

Si 1 0.17 | 0.11 16 0.25 0.14 —0.24 | 0.18 14
Si 11 0.18 | 0.33 2 0.21 —0.02 | 0.15 15 0.18 | 0.21 2
ST 0.12 | 0.21 2 —0.05 —0.17 —0.13 | 0.21 3
S 11 0.25 | 0.17 15

K1 —0.04 | 0.00 1
Ar 1 0.33 | 0.03 3

Ca I —0.02 | 0.11 3 —0.06 0.12 0.16 - 1 —0.67 | 0.08 5
Ca 11 0.02 | 0.33 2

Sc 1T —0.07 | 0.18 2 —0.16 0.08 —0.17 | 0.21 3 —0.62 | 0.29 3
Ti 1 —0.02 | 0.12 26 0.03 0.22 0.76 | 0.56 9
Ti 11 —0.05 | 0.15 4 0.14 —0.54 | 0.13 10 —0.52 | 0.12 3
VI —0.28 | 0.03 6 0.14 —~0.10 0.91 | 0.05 2
vV 1T —0.26 | 0.02 2 —0.09 0.13 | 0.00 1 —0.10 | 0.00 1
Cr1 —0.12 | 0.14 16 0.12 0.09 —0.21 | 0.19 7
Cr 11 0.23 | 0.14 6 0.08 —0.11 | 0.06 13 —0.04 | 0.16 5
Mn I —0.00 | 0.06 5 0.06 —0.24 | 0.17 4
Mn 1T 0.24 | 0.03 4

Fe I 0.06 | 0.09 | 185 0.07 0.08 —0.02 | 0.11 10 —0.02 | 0.08 | 117
Fe 11 0.05 | 0.07 10 0.07 0.08 0.02 | 012 | 120 0.00 | 0.10 26
Co I —0.10 | 0.10 7 —0.06 0.15 0.87 | 0.08 2
Ni I —0.08 | 0.10 43 0.11 0.00 0.17 | 0.09 25
Ni 11 —0.01 | 0.15 3

Cu I 0.08 | 0.37 5 0.15 0.21 0.30 | 0.26 4
Zn 1 0.72 | 0.11 3
Rb I —0.13 | 0.00 1 1.21 | 0.00 1
Sr 11 —0.10 | 0.37 2

Y 11 0.09 | 0.08 5 —0.04 0.53 | 0.10 4
Zr 11 —0.04 | 0.14 2 0.20 - 0.47 | 0.18 2
La IT —0.05 | 0.14 4 0.06 0.22 0.55 | 0.04 2
Ce II —0.11 | 0.09 7 —0.09 —0.09 0.66 | 0.12 6
Pr 11 —0.22 | 0.20 5 —0.37 - 0.72 | 0.28 2
Nd II —0.05 | 0.10 6 0.15 —0.03 0.66 | 0.19 6
Sm 1T —0.12 | 0.09 4 0.12 - 0.62 | 0.03 3
Bu I1 —0.09 | 0.08 3 0.18 0.04 1.44 | 0.93 3
Gd 11 —0.30 | 0.00 1 - - - -

4. Summary

1. According to the derived RV, color-indices, and

parallaxes/distances only 13 of the 20 objects,
which we have investigated, are confidently mem-
bers of Collinder 394.

. An overwhelming majority of the confident clus-
ter members have high rotational velocity projec-
tions, except for star No. 76 (HD 174307) and the
Cepheid BB Sgr. Five foreground objects, three
K-giants and two MS stars, have low v sin ivalues.

. We have revised color-excesses and reddenings for
the objects that allowed us to refine their intrinsic
colors, especially for the hot stars.

. Atmospheric parameters of the hot stars were de-
termined by fitting method, while parameters of
the Cepheid, giants, and MS stars were deter-
mined exclusively by the method of atmosphere
models.

. The distances of the most cluster stars deter-
mined from the GATA DR2 2018 parallaxes lie in
a range of 633-740 pc that roughly corresponds
to the mean cluster distance determined earlier by
Turner & Prederos (1985) using photometry. Four
MS stars and the Cepheid lie in a range of 760-824
pc, and they could belong to the cluster’s corona.

. The foreground A-type MS star No.

6. Star No. 76 located in the middle of clusters’ MS,

star No. 61 is located near the “turn-off" point,
and HD 174403 is located at the horizontal branch.

. The abundances of carbon, nitrogen, oxygen, and

sodium in the hot star No. 76 turned out to be
close to the solar ones, while there is a deficit
of C and an overabundance of N and Na with a
solar-like O abundance for the cool variable super-
giant BB Sgr. This fact indicates that the Cepheid
have already passed through the "first dredge-up"
stage.

69 has an
anomalous substantial deficit of CNO elements
with a deficit of some a- and an overabundance
of r- and s-process elements.

. The foreground object an F7-8 MS star No. 75 is

a lithium-rich object.
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Table 5: Chemical abundances for Collinder 394 objects. Part 2.
21 (CPD —20°7255) 72 (GSC 06289-03067) 74 (HD 174402) 75 (CPD —20°7218)
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Na I —0.05 0.13 2 0.23 0.03 2 —0.12 0.15 3 —0.09 0.08 2
Mg I 0.09 0.15 2 —0.05 0.00 1 0.14 0.09 2 —0.05 0.00 1
Al I 0.06 0.08 5 0.31 0.12 6 0.16 0.11 6 0.01 0.08 5
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V II 0.07 0.11 3 0.27 0.13 4 0.31 0.10 3 0.47 0.00 1
Cr1 —0.15 0.08 17 —0.11 0.09 16 —0.20 0.09 18 —0.12 0.21 8
Cr II 0.05 0.05 6 - - - - - - 0.18 0.19 5
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Fe I 0.12 0.12 232 0.16 0.14 212 0.12 0.12 190 0.06 0.15 172
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Figure 2: Variable-extinction diagram for confident
Collinder 394 members.
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