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Abstract. We explore the environmental status of three low surface brightness dwarf spheroidal
galaxies (dSphs) KKH65, KK180 and KK227 using the results of our long slit spectroscopic
observations at the 6m telescope of the Russian Academy of Sciences and surface photometry
on the Sloan Digital Sky Survey (SDSS) images. The objects were selected by Karachentseva in
2010 as presumably isolated galaxies. The obtained surface brightness profiles demonstrate that
our sample dSphs are less centrally concentrated than the objects of the same morphological type
in the Virgo cluster (VC). Using the derived kinematic data we searched for possible neighbours
of the dSphs within the projected distances from them R,,,; <500 kpc and with the differences
in radial velocities |AV| <500 kms~'. We applied the group finding algorithm by Makarov and
Karachentsev to the selected sample. Our analysis shows that the dwarf galaxies of our study
are not isolated. KKH65 and KK227 belong to the groups NGC3414 and NGC5371, respectively.
KK180 is in the VC infall region. We conclude that it is not possible at the moment to justify
the existence of isolated dSphs outside the Local Volume. The searches are complicated due to
the lack of the accurate distances to the galaxies farther than 10 Mpc.
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1. Introduction

In the course of systematic spectroscopic and photometric studies of dwarf galaxies
in the Local Universe we examine the properties of three objects from the list of 10
candidate isolated early-type dwarf galaxies by Karachentseva et al. (2010).

Very few isolated dSphs were found up to date (Karachentseva et al. 1999, Karachent-
sev et al. 2001, Makarov et al. 2012). It has been proved observationally that most dSphs
are located within ~2 virial radii from a massive neighbour (Karachentsev et al. 2005).
The evolution of dwarf galaxies is influenced by the environmental factors, and by internal
starbursts (e.g. Grebel 2005, Kormendy & Bender 2012 and references therein).

The origin of isolated dSphs is still not fully understood. Ricotti & Gnedin (2005)
suggested that these objects may originate in low-mass halos (< 2 - 10° M) before the
reionization epoch.

2. Results and conclusions

Our spectroscopic observations were carried out with the SCORPIO spectrograph
(Afanasiev & Moiseev 2005) equipped with the CCD detector EEV 42-40 and the grism
VPHG1200B. The reduction of the photometric and spectroscopic data was performed
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using the MIDAS (Banse et al. 1983) and IRAF (Tody 1993) software systems. The
radial velocities were derived using the ULYSS program (Koleva et al. 2008, 2009).

Photometry on SDSS images and fitting of the surface brightness profiles showed that
g — 1, 7 — 1 colours of the three galaxies are typical for dSphs (Sharina et al. 2008, 2013
and references therein). The Sersic indices are in the range 0.9 +1.1. Our sample objects
are less centrally concentrated than dSphs in the VC (Kormendy et al. 2009).

We used the derived radial velocities and integrated magnitudes to identify possible
neighbours of KKH65, KK180 and KK227. First, we searched for galaxies in the SDSS
and LEDA databases within the projected radii R,,,; <500 kpc around dSphs and with
the differences in radial velocities |AV| <500 kms~!. Then we applied the group finding
algorithm by Makarov & Karachentsev (2011) to the selected sample. We considered the
studied galaxies to be located at their Hubble distances.

It appears that KKH65 (Vg ~ 1300 kms~!, V; =16.9) is one of the members of the
NGC3414 group. The projected separation of KKH65 from the massive lenticular galaxy
is ~ 130 kpe. KK180 (V¢ ~609 kms~!, V; =16.1) has no close bright massive neighbours
within R,,,; <500 kpc and with the differences in radial velocities [AV| < 500 kms~'.
However, the VC is so massive that KK180 is surely under its gravitational influence.
KK227 (Vg ~ 1900 kms~!, V; = 17.1) belongs to the group of ~50 galaxies around
NGC5371.

The exact environmental status of the three dSphs will be established when the accu-
rate distances are known for them and for their neighbouring galaxies.
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