
NPM1G�10.0586: an emission-line 
ompanionof the Seyfert galaxy Mrk 509Lyuba Slav
heva-Mihova, Boyko MihovInstitute of Astronomy and NAO, Bulgarian A
ademy of S
ien
es,72 Tsarigradsko Chaussee Blvd., BG - 1784 So�alslav�astro.bas.bg(Submitted on 15.01.2012; A

epted on 20.02.2012)Abstra
t. We report spe
tral observations of the galaxy NPM1G �10.0586, the main
andidate-
ompanion of Mrk 509. Mrk 509 is a Seyfert galaxy showing no eviden
e of mor-phologi
al perturbations of the potential. The spe
trum of NPM1G �10.0586 obtained byus is emission-line. The derived weighted mean helio
entri
 redshift is 0.03312 ± 0.00023,whi
h makes NPM1G �10.0586 a physi
al 
ompanion of Mrk 509.Key words: galaxies: a
tive � galaxies: individual (NPM1G�10.0586) � te
hniques: spe
-tros
opi
Introdu
tionSimulations show that intera
tions 
ould indu
e tails, bridges, and asymmet-ries. The relation between galaxy intera
tions and the onset of nu
lear a
tivityis founded upon the key studies of Toomre & Toomre (1972) and Gunn (1979).Tidal intera
tions 
ould lead to gas in�ow (Byrd et al. 1986; Nogu
hi 1988)and thus to 
ir
umnu
lear star formation or even fueling the a
tive nu
leus.With an absolute magnitude ofMB =−22.m5 (V�eron-Cetty & V�eron 2010),Mrk 509 lies 
lose to the boundary in luminosity between Seyfert 1 nu
lei andquasars. It is 
lassi�ed as SA0 (Slav
heva-Mihova & Mihov 2011a) with aglobal ellipti
ity of 0.16 (Slav
heva-Mihova & Mihov 2011b). The former pa-per analyses the presen
e of bars, rings, light asymmetries, and 
ompanionsin a sample of 35 Seyfert galaxies and in a 
ontrol sample of ina
tive galaxies.Mrk 509 is among the three Seyfert galaxies with none of the above featurespresent. Although there is no dire
t eviden
e of a 
ompanion, su
h a possi-bility was hinted by Rafanelli et al. (1993) and Boris et al. (2002).With the aim to 
larify the lo
al environment of Mrk 509, we obtainedspe
tra of the galaxy NPM1G�10.0586, the main 
andidate-
ompanion ofMrk 509.1 Spe
tros
opyThe spe
tral observations of the galaxy NPM1G�10.0586 were performed onAugust 7th, 2011 with the 2-m teles
ope of the Rozhen National Astronomi
alObservatory, equipped with a two-
hannel fo
al redu
er. We used a grismwith 300 grooves/mm and 512×512 Prin
eton Instruments VersArray:512BCCD dete
tor with a square pixel size of 24 µm (a s
ale of 0.′′884/px). Thisobservational setup gives a spe
tral resolution of 5.15 �A/px in the range 4800�7500 �A. Several spe
tra of the target were a
quired with an exposure time of600 se
 ea
h. Bias and �at �eld frames were taken after the target frames; aquartz lamp was used as a �at �eld sour
e. No spe
trophotometri
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trum at a mean zenith distan
e of 65◦.was observed due to the high airmass of the target, whi
h varied from 1.89 to2.93 during the observations. The weighted mean full width at half maximumof the stellar images is 1.′′39.The redu
tion of the individual spe
tra was performed using IDL 7 and
onsists of bias subtra
tion, �at �elding, 
osmi
 ray hit 
leaning (L.A.COS-MIC, van Dokkum 2001), sky subtra
tion, and one-dimensional spe
trumextra
tion. The spe
tra with highest signal-to-noise ratio were then aver-aged. The wavelength 
alibration was done using the following night skylines (Fig. 1): [O I℄ λλ5577.339, 6300.304, 6363.776 (resulting from naturalsky light) and Hg I λλ5460.754, 5769.598, 5790.663 (owing to light pollution).The Hg I lines are strong be
ause at the target position on the sky the 
ontri-bution from the Pamporovo resort lighting is 
onsiderable. The a

ura
y ofthe wavelength 
alibration was estimated to be ±1.76 �A. No �ux 
alibrationwas done.We identi�ed the following emission lines in the spe
trum of the galaxyNPM1G�10.0586: [O III℄ λ5006.843, [N II℄ λλ6548.05, 6583.45, Hα λ6562.801,and [S II℄ λλ6716.44, 6730.82. The weighted mean helio
entri
 redshift, derivedfrom these lines, is 0.03312±0.00023. The �nal de-redshifted spe
trum of thegalaxy NPM1G�10.0586 is shown in Fig. 2.
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trum of the galaxy NPM1G�10.0586.2 Dis
ussionMrk 509 (z= 0.034397±0.000040, Fisher et al. 1995) is one of the few Seyfertgalaxies in the sample of Slav
heva-Mihova & Mihov (2011a) with no evi-den
e of morphologi
al perturbations of the potential. We performed spe
tralobservations of NPM1G�10.0586 with the aim to �nd out whether it is a
ompanion of Mrk 509. We obtained an emission-line spe
trum. We identi-�ed the following emission lines: [O III℄ λ5006.843, [N II℄ λλ6548.05, 6583.45,
Hα λ6562.801, and [S II℄ λλ6716.44, 6730.82. The resulting weighted meanhelio
entri
 redshift is 0.03312 ± 0.00023. This makes NPM1G�10.0586 anemission-line physi
al 
ompanion of the Seyfert galaxy Mrk 509.A
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