
Plana Student Astronomi
al Observatory:

First results and perspe
tives

E. P. Ov
harov

1
, A. Kurtenkov

1,2
, Y. Metodieva

3
, A. Dimitrov

1
, P.

Enikova

1,2
, V. Bozhilov

1
, I. Stanev

1
, P. Nikolov

2
, Y. Nikolov

2
, P. Markishki

2
,

G. Gant
hev

1
, T. Trifonov

1,4
, O. Stan
hev

1
and P. Nedialkov

1

1
Department of Astronomy, University of So�a "St. Kliment Ohridski", BG-1164, So�a

2
Institute of Astronomy and NAO, Bulgarian A

ademy of S
ien
e, 72, Tsarigradsko

Chaussee Blvd. 1784, So�a, Bulgaria

3
Armagh Observatory, College Hill, BT61 9DG, Armagh, N. Ireland

4
Landessternwarte, Zentrum f�ur Astronomie der Universit�at Heidelberg, K�onigstuhl 12,

69117, Heidelberg, Germany

evgeni�phys.uni-sofia.bg

(Submitted on 21.02.2014. A

epted on 12.03.2014.)

Abstra
t. We present a new Bulgarian professional opti
al observatory initiated by the

Department of Astronomy at the University of So�a. The observatory is lo
ated in the Plana

mountain at an altitude of 1240 m and about 30 km to the southeast of So�a. It is situ-

ated on the premises of the Plana Geodeti
 Observatory operated by the National Institute

of Geophysi
s, Geodesy and Geography of the Bulgarian A
ademy of S
ien
es. Plana Stu-

dent Astronomi
al Observatory (SAO) is equipped with a 0.35 m f/4.6 Newtonian teles
ope

and an SBIG STL-11000M CCD 
amera with Bessel UBV RI �lters. The photometri
 a
-


ura
y rea
hed with a single �ve-minute exposure is 0.2 mag at B=20.0 mag. In this arti
le

we present some of the �rst observational results obtained at Plana SAO � photometri


measurements of novae in M31 and AGNs. The list of observed novae in
ludes M31N2013-

10a, M31N2013-10d, M31N2013-10g, M31N2013-10h, M31N2013-12a and M31N 2013-12b.

Broadband BVRI photometry of BL La
 near its histori
al maximum in the autumn of 2013

is presented as well.
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Introdu
tion

Small ground-based observatories are very useful for many studies that 
annot

be 
arried out in larger ones. Teles
opes with apertures in the range of 0.3-0.6

m equipped with professional CCD 
ameras are suitable for observations of

exoplanets, novae and supernovae, variable stars, asteroids and 
omets, galaxy


lusters and bright AGNs (Hatzidimitriou et al. 2007, Val
heva et al. 2010,

Ba
hev et al. 2014).

The realization and development of Plana SAO will give students an oppor-

tunity to gain a substantial pra
ti
al and theoreti
al experien
e while working

on modern topi
s in observational astronomy. The equipment at Plana SAO

will be used for many observational tasks and for the pra
ti
al 
ourses in
luded

in the 
urri
ulum adopted by the Department of Astronomy at the University

of So�a.

Plana SAO has the potential to produ
e an astronomi
al output 
ompara-

ble to that of the other professional observatories in Bulgaria.

1. The Observatory

Plana SAO has been established and tested between O
tober 2011 and O
to-

ber 2013. It is managed by the Department of Astronomy, Fa
ulty of Physi
s,
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University of So�a, Bulgaria. The observatory is lo
ated in the Plana moun-

tain, inside the s
ien
e 
omplex of the Plana Geodeti
 Observatory, BAS (Bul-

garian A
ademy of S
ien
es), at an altitude of 1240 m, longitude 23.4269 E

and latitude +42.4764 N. Although it is only about 30 km southeast of So�a,

Plana mountain is known for the high per
entage of 
lear nights. The mountain

blo
ks out the 
ity lights and the atmospheri
 pollution over the observatory

is minimal be
ause of favorable air�ows.

The teles
ope is a 0.35 m Orion Opti
s VX14 Newtonian (350/1600 mm,

f/D=4.6) on an equatorial mount. It is pla
ed inside a suitable room with a

sliding roof, inside the small building of Plana SAO. An SBIG STL-11000M

CCD 
amera with 9µm pixels is 
urrently being used. The �eld of view is 78 ×

52 ar
min

2
with a 
ir
le of 40 ar
min in diameter free from 
oma aberration.

The 
amera is equipped with Bessell UBVRI-�lters.

2. Photometri
 a

ura
y

Calibration and tests were performed during several nights in the period April

� July 2013. Standard �elds (Stetson 2000) were observed in order to deter-

mine the photometri
 a

ura
y in BVR bands. Results based on �ve-minute

exposure images of the NGC188 �eld are shown in Fig.1. The images were

obtained at an airmass of 1.4 in the night of 17/18 July 2013. The FWHM of

point sour
es on these images is 3.5-4 ar
se
.
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Fig. 1. The BV R standard magnitudes and their errors from single 300 se
 exposures. Blue,

green and red stand for B, V and R-band magnitudes, respe
tively.

A 
onsiderably higher photometri
 pre
ision 
ould be rea
hed in better

atmospheri
 
onditions and also by image sta
king.
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3. Photometry of M31 novae and AGNs

Several observational 
ampaigns were 
arried out during the last three months

of 2013. The sele
ted observational targets were novae in M31 and AGNs. Six

novae in M31 were visible in the obtained images and some of the photomet-

ri
 points are already published (Ov
harov et al. 2013
, 2014). In two 
on-

se
utive nights we performed opti
al photometry of the quasar B2 2308+34

(Carras
o et al. 2013, Buson 2013, Denisenko at al. 2013) and MASTER OT

J234843.23+250250.4 (Shurpakov et al. 2013). The BV RI-band magnitudes

are published in Ov
harov et al. (2013b). Observations of some blazars from

the list of the GLAST-AGILE Support Program (GASP) of the Whole Earth

Blazar Teles
ope (WEBT) (Villata et al. 2008, 2009, Raiteri et al. 2011, 2012

and 2013) were also performed. The obtained photometri
 results were sent to

GASP-WEBT 
ollaborators. A part of the BV RI-band photometry partially

en
ompassing the brightening of BL La
 in the end of 2013 was published in

Ov
harov et al. (2013a).

The BV R-band data for the six novae in M31 visible on the images from

Plana SAO from O
tober � De
ember 2013 are summarized in Table 1. Se
-

ondary standards used for magnitude 
alibration of the obje
ts are taken from

Stanev et al. (2010). Detailed analysis with the addition of observations from

Rozhen NAO and other data will be published soon.

Table 1. BV R-band data from Plana SAO for six novae in M31

Nova Sp.Type UT start Magnitudes number of images×exp Referen
e

yyyy-mm-dd.ddd mag±err (�lter)

M31N2013-10a FeII 2013-10-27.003 19.074±0.250 (R) 11×90s 1

2013-10-27.003 19.074±0.250 (R) 11×90s 1

M31N2013-10d He/N 2013-10-27.003 18.049±0.066 (R) 11×90s 1

M31N2013-10g FeII 2013-10-27.003 17.761±0.072 (R) 11×90s 1

2013-10-27.955 17.568±0.081 (R) 11×90s 1

2013-10-29.906 18.976±0.121 (B) 7×60s 1

2013-10-29.917 18.368±0.113 (V ) 8×60s 1

2013-10-29.882 17.697±0.077 (R) 30×60s 2

2013-11-02.905 18.148±0.069 (B) 9×60s 1

2013-11-02.916 17.536±0.058 (V ) 9×60s 1

2013-11-02.883 17.371±0.070 (R) 30×60s 2

M31N2013-10h FeII 2013-11-02.905 15.994±0.012 (B) 9×60s 1

2013-11-02.916 15.670±0.014 (V ) 9×60s 1

2013-11-02.883 15.646±0.024 (R) 30×60s 2

M31N2013-12a He/N 2013-12-20.767 17.392±0.208 (R) 19×60s 3

M31N2013-12b He/N 2013-12-20.767 16.594±0.091 (R) 19×60s 3

M31N2013-12b He/N 2013-12-20.795 17.287±0.144 (B) 60s 3

M31N2013-12b He/N 2013-12-20.798 17.161±0.169 (B) 60s 3

M31N2013-12b He/N 2013-12-20.878 17.003±0.186 (B) 60s 3

Referen
es � (1) �rst published here; (2) Ov
harov et al. (2013
); (3) Ov
harov et al. (2014).
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In Table 2 we summarize the BVRI-band magnitudes of the blazar BL La


observed at Plana SAO in four nights in O
tober and De
ember 2013. During

that period the obje
t was near the observed histori
al light 
urve maximum

(Larionov et al. 2013). The 
omparison stars are taken from Bertaud et al.

(1969) and Fioru

i & Tosti (1996).

Table 2. BV RI-band data for BL La
 from Plana SAO

UT start Magnitudes number of images×exp Referen
e

yyyy-mm-dd.ddd mag±err (�lter)

2013-10-27.850 14.756±0.005 (B) 120s 1

2013-10-27.853 14.763±0.005 (B) 120s 1

2013-10-27.858 13.697±0.003 (V ) 90s 1

2013-10-27.838 13.134±0.004 (R) 60s 1

2013-10-27.839 13.139±0.004 (R) 60s 1

2013-10-27.841 13.122±0.003 (R) 60s 1

2013-10-29.798 14.765±0.009 (B) 5×60s 2

2013-10-29.803 13.702±0.007 (V ) 4×60s 2

2013-10-29.787 13.094±0.006 (R) 3×60s 2

2013-10-29.792 12.330±0.007 (I) 3×60s 2

2013-11-02.827 14.688±0.010 (B) 5×60s 2

2013-11-02.833 13.599±0.008 (V ) 2×60s 2

2013-11-02.821 13.045±0.007 (R) 2×60s 2

2013-11-02.823 12.271±0.008 (I) 3×60s 2

2013-12-20.733 15.106±0.014 (B) 60s 1

2013-12-20.736 15.108±0.016 (B) 60s 1

2013-12-20.737 14.055±0.010 (V ) 60s 1

2013-12-20.738 14.045±0.010 (V ) 60s 1

2013-12-20.740 14.048±0.011 (V ) 60s 1

2013-12-20.740 13.457±0.009 (R) 60s 1

2013-12-20.742 13.468±0.009 (R) 60s 1

2013-12-20.744 12.656±0.012 (I) 60s 1

2013-12-20.745 12.686±0.011 (I) 60s 1

2013-12-20.746 12.674±0.010 (I) 60s 1

Referen
es � (1) �rst published here; (2) Ov
harov et al. (2013a).

Con
lusion

Some signi�
ant astronomi
al results based on observations from the Plana

Student Astronomi
al Observatory are presented. It provides observational

data of signi�
ant quality for a variety of astronomi
al obje
ts. The expe
ted

output is 
omparable to that of the other professional observatories in Bulgaria

and worthy for publi
ation in prestigious astronomi
al journals. The proximity

of the observatory to the University of So�a in
reases its strong edu
ational

impa
t. Further development of the observatory will favor national and inter-

national 
ooperation and will hopefully lead to important s
ienti�
 results.
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