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ABSTRACT

We study the properties of galaxies with very thin discs using a sample of 85
objects whose stellar disc radial-to-vertical scale ratio determined from photometric
decomposition, exceeds nine. We present evidences of similarities between the very
thin disc galaxies (VTD galaxies) and low surface brightness (LSB) disc galaxies, and
conclude that both small and giant LSB galaxies may reveal themselves as VTD, edge-
on galaxies. Our VTD galaxies are mostly bulgeless, and those with large radial scale
length tend to have redder colors. We performed spectral observations of 22 VTD
galaxies with the Dual Imaging Speetrograph on the 3.5m telescope at the Apache
Point Observatory. The spectra with good resolution (R ~ 5000) allow us to determine
the distance and the ionized gas rotation curve maximum for the galaxies. Our VID
galaxies have low dust content, in contrast to regular disc galaxies. Apparently, VTD
galaxies reside in specific cosmological low-density environments and tend to have less
connection with filaments. Comparing a toy model that assumes marginally low star
formation in galactic dises with obtained gas kinematics data, we conclude that there
is a threshold central surface density of about 88 Mg, /pe?, which we observe in the
case of very thin, rotationally supported galactic discs.
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Figure 1. The radial scale length (top) and the vertical scale
height (bottom) of all EGIS galaxies (dashed curve and grey
shaded histohram) and of VT'D subsample (solid curve). The his-
togram for VTD galaxies is arbitrary scaled in the Y-direction
in order to better show the plot (the tallest bins have 6 and 13
objects in the top and bottom panels, respectively).
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Figure 2. The central face-on surface brightness in the r-band
for all EGIS galaxies (open histogram) and for the V'TD subsam-
ple (filled histogram). The VTD galaxies are mostly LSB galaxies
with about 1.5 mag dimmer surface brightness than regular galax-
ies in the EGIS catalog.
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Figure 6. The integral (r-i)o color of EGIS galaxies (grey) in
the comparison with their radial scale length expressed in kpc.
VTD galaxies from our spectroscopic sample with detected Heo
emission are designated by the blue bullets. The red circles mark
all other VTD galaxies from our list in Table 2. The red bar
in the lower right corner shows the average uncertainty of the
radial scale length for the sample of VTD galaxies. The colors are
corrected for the reddening in the Milky Way.
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Toy model

MuHMManbHaa aucnepcua ckopocten 6 Km/c,
BeCb AUCK ra3oBbli

* Yem H6onblLe OTHOCUTENbHAA Macca raao, Tem
TOHbLLE MOKET bbITb AUCK (Npu
MapX*uHanbHou yctonymsoctn n Q_T = const).

M¢/Mg > 1.1(h/20) (Q/1.4)% .
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Figure 10. The rotation curve maximum V versus the scale
ength diagram for nine galaxies with published data (the red
ypen circles) and for the sample from Table 2 (the blue bullets).
'he diagram suggests that the majority of the galaxies follow the
;ame trend. The three galaxies with the lower limit estimations

Mcnonb3ya smrnpuueckoe cootHoiuerme h~Vi->,
npokannbposaHHoe no VTGs, nony4yaem nocne
NPOCTbIX Npeobpa3zoBaHNI

h/z =107 VO5/3,
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Figure 11. The rotation curve maximum V versus the inverse
stellar disc thickness h/zg. The two lines, solid and dashed, corre-
spond to the cases of a surface density threshold, and no thresh-
old, respectively. The red open circles show the data available for
several VTD galaxies from literature. The blue bullets designate
our sample with APO/DIS spectral observations.
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« The VTD galaxies have larger scale lengths and shorter scale heights
than regular EGIS objects

* VTD galaxies are mostly LSB stellar systems with low dust
extinction.

* VTD galaxies from our sample avoid large-scale fila-ments twice as
frequent than regular EGIS objects, thus suggesting that the VTDs
are located in more isolated environment.

e VTD galaxies possess the dark-to-luminous mass ratio several times
greater than that in regular spiral galaxies.

* Correlation between h/z, and Vmax, as well as the lack of very thin
and low-massive galaxies, suggests that the formation of the disc in
galaxies is regulated by a threshold surface density.

Using kinematic data available for a sample of VTD observed at the
Apache Point Observatory, we conclude that the minimum central
surface density in the VTD galaxies is 88 M5/pc?.



OT cebs:

* [lonoxeHne ranakTuK Ha AnarpaMmmMe

* «CKOPOCTb BpaweHusa —h/z,» nokasbiBaeT, 4To
VTD ranaktnkm 4encTBUTENIbHO OrpaHMNYeHbl
YC10BUEM MAPHKUHANTbHOWN YCTOUYMBOCTU Ha
CTaAnW ra3oBOro AnCKa, HO B CpeaHEM UMEIOT
CMAOCHYTOCTb, MEeHbLUYIO npeaenbHon. OTcroaa
BbIBO/,: peasibHaA LeHTPaNbHAA NJIOTHOCTb
anckos naxe B VTD B 6-Be cayvaes B 1.5 — 3 pa3a
BbiLe 88 Mc/pc2. Ho Bce paBHO 3TO CU/IbHO
MeHbLUEe, YeM B HOPMAZIbHbIX ralaKTUKaX.



