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Determination of the distance of the Bok Globule [CB88] 56
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Abstract. Bok globules are small, isolated and dense dark clouds. The aim of this study is to estimate the distance to the Bok globule
[CB88] 56, also known as the molecular cloud [DB2002b] G237.93-6.46. For this purpose, a sample of 17 thousand stars from the
StarHorse2 catalog has been selected within a radius of 30 arcminutes. Using E(b — y) Color Excess vs. Distance Diagrams, as well
as reddening distribution maps, we have searched for a transition band in the E(b — y) values. The analysis revealed that at a distance
of (200+30)pc the interstellar reddening, covering a wider region, is already around E(b — y) = 0.050 mag. A second component can
be seen at (600+40) pc, with E(b —y) = 0.05 to 0.10mag, permeating almost the entire area. The Bok Globule [CB88] 56 is located at
a distance of (1050+50)pc, where an abrupt transition in the E(b —y) values occurs, going from 0.1 mag to 0.6 mag. We intend to use
polarimetric data collected in 2023 with IAGPOL, installed on the 1.60m telescope at the Pico dos Dias Observatory (OPD/LNA) to
determine the polarization and polarization angle in the region, to refine the number of components in this line of sight.

Resumo. Glébulos de Bok sdo nuvens interestelares pequenas, isoladas e muito densas. O objetivo deste estudo € estimar a distancia
do Glébulo de Bok CB 56, que também € conhecido como a nuvem molecular [DB2002b] G237.93-6.46. Para isso foi selecionado
uma amostra de 17 mil estrelas do catdlogo StarHorse2 em um raio de 30 arcmin. Por meio de Diagramas de Excesso de Cor E(b—y)
por Distancia, além de mapas da distribui¢do espacial do avermelhamento, buscamos uma faixa de transi¢do nos valores de E(b — y).
A andlise revelou que a uma distancia de (200+30)pc o avermelhamento interestelar, cobrindo uma regifio mais ampla, ja estd em
torno de E(b — y) = 0.050 mag. Uma segunda componente pode ser vista em (600+40)pc, com E(b — y) = 0.05 até 0.10 mag,
permeando quase toda a drea. O Glébulo de Bok [CB88] 56 encontra-se a uma distancia de (1050+50) pc, onde ocorre uma transi¢éo
abrupta nos valores de E(b — y), indo de 0.1 mag para 0.6 mag. Pretendemos utilizar dados polarimétricos coletados em 2023 com o
IAGPOL, instalado no telescépio de 1.60m do Observatdrio do Pico dos Dias (OPD/LNA) para determinar a polarizagdo e o angulo

de polarizag@o na regido, para refinar o nimero de componentes na linha de visada.
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1. Introduction

Bok globules are the smallest and simplest molecular clouds
(Yun & Clemens , 1992). They are small, isolated dark clouds
(Roychowdhury et al. , 2024) of gas and dust, cold (T ~ 10K),
small (~ 0.1 pc) and with dense cores (n ~ 10*cm™) (Yun &
Clemens , 1992). These molecular clouds have approximately
1-10 M, and play a crucial role in the formation of low-mass
stars (Roychowdhury et al. , 2024).

The Bok globule [CB88] 56 (Fig. 1) has been cataloged by
Clemens & Barvainis (1988) and is also known as the molecu-
lar cloud [DB2002b] G237.93-6.46, located in the Canis Major
constellation. It has equatorial coordinates are (RA, DEC) =
(237.9; -06.45) (Barman & Das , 2024). It is a compact and ir-

Ficure 1. Region in Canis Major with the Bok globule [CB88]56
in visible light (DSS2-color). Source: Aladin Sky Atlas.

regularly shaped cloud, with dimensions of 4.5’ (major axis) and
2.2’ (minor axis) (Dutra & Bica , 2002). Its major axis contains a
position angle of 170° (Jorquera & Bertrang , 2018) with respect
to the Galactic plane.

[CB88] 56 is a type of cloud, according to Barman & Das
(2024), that shows less dynamic activity and turbulence, thus the
alignment of polarization vectors with the local magnetic field
is expected. Therefore, the magnetic field of [CB88] 56 is pra-
ctically aligned with the Galactic magnetic field (Chakraborty et
al. , 2014), with its average polarization values of 1.08% and a
position angle for field stars of 150.94° (Barman & Das , 2024).

Although Jorquera & Bertrang (2018) reported that the dis-
tance of [CB88] 56 has not been determined, they stated that the
optical polarization signal of the globule is stronger than the in-
terstellar polarization within 200 pc. Therefore, CB 56 should be
located at a distance of 200 pc. The objective of this study is to
refine the distance determination of the Bok globule [CB88] 56.

2. Methodology

The data were extracted from the StarHorse2 (Anders F. et al.,
2022), with a radius of 30 arcmin centered on the equatorial co-
ordinates (RA, DEC) = (07h14m36s, -25°08°54"). The applied
exclusion criteria are distance < 2 kpc, Fidelity > 0.5, FlagOut
< 1, relative error in distance < 10%, and mean extinction error
< 10%, the final sample was 3.447 stars.
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Ficure 2. (Left) Spatial Reddening Map (color scheme based on
Color Excess E(b — y)). (Right) Diagram of E(b — y) by D(pc)
for [CB88] 56.
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Ficure 3. Spatial reddening map with cutouts in [CB88] 56 area.

Through Color Excess E(b — y) vs. Distance Diagrams, in
addition to spatial reddening maps, following the method of
(Corradi et al., 1997; Reis & Corradi, 2008), a transition range
in the values of E(b — y) has been sought. As can be seen in Fig.
2, and after making cuts in different regions in Fig 3.

3. Results

The analysis revealed that at a distance of (200+30) pc, the in-
terstellar reddening covering a broader region is around E(b —y)
= 0.050 mag. A second component can be seen at (600+40) pc,
with E(b —y) ranging from 0.05 to 0.10 mag, permeating almost
the entire area too. The Bok globule [CB88] 56 is located at a
distance of (1050+50) pc (Fig. 4), where an abrupt transition oc-
curs in the E(b — y) values, rising from 0.1 mag to 0.6 mag.

4. Conclusion

The Bok Globule [CB88] 56 is located at (1050+50) pc from the
Sun, where E(b—y) values rises from 0.1 mag to 0.6 mag. We in-
tend to use polarimetric data collected in 2023 with IAGPOL, at
OPD/LNA, to determine the polarization and polarization angle
in the region, in refine these findings.
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Ficure 4. (From top to bottom) Region 1 — Extinction region in
the upper left corner. Region 2 — Possible lower extinction above
the globule. Region 3 — Extinction on the left side of the globule.
CB 56 Region — Central region of the globule.
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