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Abstract. We present the results of a neutral hydrogen shell (GS)azaiel
located in the outer part of the Galaxy in a region delimitgdttie galactic
longitudes88° < | < 165° and galactic latitudes-50° < b < +50°. This
catalogue was made using a combination of the traditiodinigue of visual
identification and of an automatic search, resulting in teaiification of 382
structures.

Due to that our algorithm is able to detect incomplete stmest, we have
incremented the number of shells catalogued by other authdrout 80 % of
the structures (considered as maximum confidence by otlieoral have been
identified in our search. The effective radius of the sheltgeéments linearly
with respect to the galactic plane height.

Resumen. Presentamos los resultados de un catalogo de supercafe&as
por sus siglas en inglés) de hidrogeno neutro (HI) locatizgaeh la parte externa
de la Galaxia en una zona delimitada por las logitudes dgedé8° < | <
165° y las latitudes galacticas50° < b < +50°. Dicho catédlogo se realizd
mediante una combinacion de la tradicional técnica de iiitation visual y
de un algoritmo automatico de blsqueda, resultando ennéfidacion de 382
estructuras.

Debido a que nuestro algoritmo permite la deteccion de@snas incom-
pletas, hemos incrementado el nUmero de cascaras catasogadotros auto-
res en esta misma region del cielo. Aproximadamente el 80 Fsdzstructuras
(consideradas de maxima confiabilidad por otros autores¥ida identificadas
en nuestra busqueda. El radio efectivo de las estructueas inealmente con
la altura sobre el plano galactico.

1. Introduction

The interstellar medium (ISM) when observed at 1420 MHzwshitne presence of re-
gions of low emissivity surrounded, completely or panjially regions of enhanced Hl
emission. These structures receive the generic narakalis If the energy necessary
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to create them were greater thar’2@rg, they would be calledupershellgHeiles,
1979).

The HI shells could be originated for the cumulative effexftshe stellar winds
and/or supernova explosions, from the infall of high velpclouds interacting with the
galactic plane (Tenorio-Tagle 1981) or gamma ray burstlfL& Perna 1998; Perna
& Raymond 2000).

Using visual identification methods (Heiles 1979, 1984; Mc€-Griffiths 2002)
or automatic ones (Ehlerova & Palous 2005, Daigle et al. p8@Veral shell catalogues
have been elaborated in the Milky Way.

In this work we present a shell catalogue, in the second ti@alquadrant §8° <
I < 165°), using a combination of both the traditional visual metlaod a supervised
automatic algorithm of identification.

2. Observations

HI data were retrieved from the Leiden-Argentine-Bonn (DAB survey (Kalberla et
al. 2005). The angular and velocity resolutions arg @dd 1.3 kms!, respectively.
The survey covers a velocity range fromit50 to 400 kms'!. Owing to the angular
resolution, this database is well suited for studying lasigells structures.

3. Selection criteria

Our automatic algorithm is based on a previous visual seesokisting on a reduced
set of shell candidates. In general, an HI structure willdres@dered a shell if it fullfills
the following criteria:

1. It presents a local minimum in the HI emission distribotgurrounded, partially
or completely, by regions of enhanced HI emission.

2. The HI minimum must be detected at least in 5 consecutil@eig channels.
3. Its angular size must be greater than 2

4. Its linear size must exceed 200 pc at the kinematic distahthe structure.

4. Automatic search algorithm

Our algorithm implements an automatic search of structili@smeet the criteria men-
tioned above. The algorithm mainly consists on the apptinatf the following steps:
Step 1: To search for local minima: Since we need to find structures observed in
at least 5 consecutive velocity channels, instead of wgrkim single slices at a given
velocity, we average 5 slices corresponding to adjacentretia. In every averaged
channels, we identify those pixels that belong to a reldteal minima.

Step 2: To find surrounding walls: For each detected local minimum pixel, the al-
gorithm computes the temperature profile along radial Jihesing different position
angles, with center at the corresponding local minimumIpMée define the existence
of an HI wall if a clearly identifiable local maximum does ex&édong the individual
temperature profile. In order to avoid weak structures, &émeperature at the local
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maximum should exceed the temperature at the central mmilnua certain thresh-
old. The value of this threshold depends on the positionerdtita cubel( b, v).
Step 3: Ellipse fit: The algorithm, also finds the best ellipse that fits the localimum
points for each detected structure by using a classicalMim Least Squared tech-
nique. Then, ellipses are characterized by the followingqupeters: centroidly, by),
major and minor semi-axes and the position angle of the nsajari-axis with respect
to the galactic plane.

As a further check, every structure detected by the blindcheaas visually in-
spected in order to analyze their behavior along the velatiinension. Only those
features showing the expected trend were included in thedatalogue.

5. Results

We compare our algorithm against the one implemented byr&Hée Palous (2005)
because both use the same database. However our algorittonhadaly able to detect
structures that are totally surrounded by walls of enhahtlemmission but also the ones
that are partially surrounded by these walls (open strasju=rom this perspective our
algorithm has incremented the number of discovered strestin comparison with the
one developed by Ehlerova & Palous (2005) that fails at detpopen structures.

The number of structures detected by our algorithm is 382Hwisi larger than the
one found by Ehlerova & Palous (2005) (79). In this comparia@ have only taken
into account the structures detected by these authors wiidnsions are greater than
200 pc and that are located in the same area where we are teisgdrch. Using only
the shells classified by Ehlerova & Palous (2005) as havingman confidence level
(15 in total), we find that 80% of them were identified in ourrsba

Taking into account the morphology of the detected strestu00 out of the
382 are completely surrounded by walls of enhanced HI eansdi28 are surrounded
in almost 75 % { 270°) of their perimeter by walls of enhanced HI emission; 36
structures show HI emission along an extension of almost,1&td only 18 show HI
emission in an arc-like feature having an angular extensioaller than 90.

In Fig. 1 (eft pane) a linear increment of the effective radius R /a; * as,
wherea; andas are the major and minor semi-axes, respectively) versugdteetic
plane height £ = sin(b) * d, whereb is the galactic latitude of the geometric center
andd is the kinematic distance) of the structures. Figuréeft pane) shows that the
effective radius increases linearly @€ k; * z + ko, where k=1.153+ 0.012 and
ko=5.682+ 3.249.) withz.

Figure 1 (ight pane) shows the effective radius distribution of a subset of 260
structures whose distances are lower than 10 kpc. Almost 60t#iem have effective
radius greater than 200 pc.

6. Conclusions

The catalogue of HI shells found using a supervised autaralgorithm reveals the ex-
istence of 382 structures, tripling the number of structdoeind by Ehlerova & Palous
(2005). Around 65 % of the structures that have 75% of theinpeters surrounded by
enhanced HI emission are open towards the galactic halo.efféetive radius of the
structures increments linearly with respect to the galguline height and the distri-
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Figure 1. left panel: distribution function of the effective radius versusn pc.
Right panel: distribution function of the effective radius of shells veeodistances
are lower than 10 kpc, expressed in parsecs.

bution of the effective radius shows that50 % of the structures have effective radius
larger than 200 pc.

We are currently working on a extended catalogue that imslutie 3¢ galactic
guadrant.

References

Daigle, A., Joncas, G., Parizeau, M. 2007 ApJ661, 285D

Ehlerova, S., Palous, J. 2005 A&A437 101E

Heiles, C. 1979, ApJ, 229, 533.

Heiles, C. 1984, ApJS, 55, 585.

Kalberla, P.M.W., Burton, W.B., Hartmann, D., et al. 2004440, 775

Loeb, A, Perna, R. 1998 ApJ503L, 35L.

McClure-Griffiths, N. M., Dickey, J. M., Gaensler, B. M., & €&n, A.J. 2002, ApJ, 578, 176
Perna, R., Raymond, J. 2000, ApJ, 539, 706

Tenorio-Tagle, G. 1981, A&A, 94, 338.



