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ABSTRACT
We present spectroscopic observations of superthin galaxies., Superthin galssoes have the thinnest
stellar disks among disk galaxies. A sample of 138 superthins was ohserved in visible hight with the 3.5
m telescope at Apache Point Observatory in New Mexico to obtain the rotation curves of the iwomzed
gas mn the galacaes. The sample represents the largest survey of superthan galaxies so far and provides
a database to investigate the kinematic and dynamic properties of this special type of extragalactic
objects. Here we present the rotation curves of our sample objects.

Keywords: Extragalactic Astronomy (506), Galaxy Spectroscopy (2171), Galaxy Kinematics (602,
Calaxy Rotation Curves (619), Galaxy Dynamics (581), Dark Matter (353)

INTRODUCTTION

Superthin galaxies are the thinnest disk galasoes. Several stodies have been conducted over many years because
of the unusual appearance of this galaxy types, especially from an edge-on perspective, see Goad & Hoberts (1979),
Karachentsev et al. (1993), Kautsch (2003). The superthin galaxy types are defined to have a very thin stellar disks, and
owver the time the definition slightly changed becanse of differences of defining the extension of galaxies (major /minor
axes versus scalelength ‘scaleheight) and the color filter used to image the ohjects. We use a modern definition to select
the target galaxies developed by Bizyaev et al. (2017). In this definition superthins have a scalelength-to-scaleheight
ratio of their stellar disk larger than nine (h/z = %) in the 558 r band.

Superthins are part of the flat, aks simple disk, galaxy class, which 1z mostly part of Sd Hubble class; and the
ohjects have low surface brightnesses (Karachentsev et al. (1993), Karachentsev et al. (1999), Makarov et al. (2001),
Mitronova ot al. (2005), Kautsch et al. (2006), Kautsch (2009), Bizyvaev ot al. (2014), Bizyaev et al. (2017)). About
5% of Sd ralaxies are sunerthins (Kautsch et al. (20061, Bizvaev ot al. (201741, Onlv verv fow superthin ealaxies have



Superthin galaxies

« Kak npaBuio, HeT banmoxa.

e CTabunnnsauma AnCcKka MaCCUBHbIM
TeMHbIM raJjio

Here we report the first results of our long-
term spectroscopic survey and present the
rotation curves of the objects. 138 target

objects.

* Dual Imaging Spectrograph on the 3.5 m
telescope of the Apache Point
Observatory
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Figure 1. The main figure shows the rotation curves of our 138 galaxies in blue dotted curves. The solid red curve demonstrates
the Milky Way rotation curve. The inlays show representative superthins of a red (upper) and a blue (lower) type, respectively.
The horizontal bar in each panel represents the scale in kpe at the distance of the galaxy and the apparent size in arcsec. The

bottom inlay shows rotation curves of normal regular disk galaxies from Sofue et al. (1999) for comparison.

DFEFRRRENORS



Superthins appear in two distinct populations with
dierent properties based on their (r-i) color (Bizyaev
et al, 2017). The most extreme superthins are blue,
have the thinnest disks and lowest surface
brightnesses, while the red ones are physically larger
(in scalelengths and scaleheights) and are brighter.

Our preliminary model results tend to support the
Idea that a dominant dark halo suppresses dynamical
heating and therefore prevents disk thickening and
bulge formation. However, further calculations are
necessary to confirm whether or not a dark halo is
solely responsible for squishing the stellar disk in
superthin galaxies.



Mo KOMMeHTapuwu

* 3TO Ba)XHOE U NHTEepecHoe NpoaoJIXXKeHne aaBHO
Ha4aTon paboThl.

* OcobeHHOCTM TEMHOIO ras1o MOryT 3aKJ1t04aTbCH
nndo B ero aHomaszibHO 6oabLwoON Mmacce, nmbo B
aHOMaJIbHO HU3KOW KOHLEHTPaUUU K LLeHTPY.
[ToKa HET NPAMbIX YKa3aHUN HN Ha TO, HU Ha
aopyroe. Xota xotenocb 6bl NpoBepuTb.

e Manaa TonwmHa ONCKOB MOXeT OblTb
obbACHeHa He 0COBeHHOCTAMU rasio, a HU3KOW
MJOTHOCTbIO AMCKA, He UCMbITaBLero
OVNHAMMNYeCcKoro Harpesa, nNpu «HOpMasibHOM»
BO BC€X OTHOLLUEHUSAX rano.
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: . . Fig. 5. The absorption-corrected line-of-sight velocity
where the quanlity 7(z,y), which characterizes the distributions V() for the radial scale length of the dust

optical depth per unit length in the disk plane, is de- I S -
termined by the dust distribution function fy,(z,v): ?;S;'Fégllggs{’n OdeL}f; ang l;/?((;()ai{) :Szgggzr;ﬁ?éis d‘g‘;gl
atr=3kpe: (/)7 =0,(2)0.37,(3)0.73, (4) 1.46, and
T = /fdust (2, &) d&. (9) (5) 2.2 kpec~*. (b) The same for the rotation curve of the
third type (see Fig. 2b).
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