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ABSTRACT--- In this work, we have analysed the dust-

reddening, ‘E(B-V)’, in the Taurus molecular cloud using the 

commonly and widely accepted all-sky reddening-maps. We have 

observed that the Schlegel et al. 1998 dust-map as well as Green 

et al. 2015 dust-map overestimate the reddening in the region and 

the Planck Collaboration et al. 2014 reddening data is the better 

candidate to model dust-distribution and thereby studying star-

formation processes in the region.  

Keywords. Dust-reddening—molecular clouds. 

1. INTRODUCTION 

Taurus molecular complex (TMC hereafter) is the closest 

molecular clouds at a heliocentric distance of 140 pc 

(Kenyon et al. 1994; Lombardi et al. 2010) where star-

formation is not only active but happens in quiescent 

manner (Kenyon Hartmann 1995; Walter Boyd 1991). 

Partly due to its proximity and partly as a less disturbed 

cloud, TMC has been an ideal laboratory to study star-

formation processes. The region has been studied in fine 

spectral and spatial detail over the entire electromagnetic 

spectrum. 

Modeling the dust scattered radiation and constraining the 

dust-grain properties in regions play a very crucial role in 

understanding the very early stages of star-formation which 

is still not fully explored. The first step towards achieving 

correct estimation of dust-scattered radiation is constructing 

a better dustdistribution model of the molecular cloud 

regions. In most cases, it has been observed that a 

significant contribution towards total dust-scattered flux 

observed from a region comes from multiply scattered 

photons which are originating beyond the actual cloud 

complex. So, though we are only interested in dust-scattered 

radiation from a particular region, we model the entire sky 

with a convenient/general dust-distribution (Marshall et al. 

2006) followed by a detailed/modified dust distribution 

within the concerned region making use of available dust-

reddening maps. 

In this work, we have compared the dust reddening values 

obtained with three all-sky dust maps, namely SFD 

(Schlegel et al. 1998), Planck (Planck Collaboration et al. 

2014) and GSF (Green et al. 2015) maps, in the  
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Figure 1. The SFD, Planck and GSF reddening map of 

the TMC region from top to bottom, respectively. The 

reddening E(B-V) is expressed in units of mag. 
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TMC region. The SFD map is widely used by the 

astronomy community and has more than 10, 000 citations 

(NASA ADS website). The Planck dust-map is the latest 

two-dimensional reddening-map which is available at 

PLANCK legacy archive (http://pla.esac.esa.int/pla/home). 

The very recent three dimensional GSF map (the third 

dimension is the distance) covers three-quarters of the sky. 

The GSF map is  based on Pan-STARRS-1 and 2MASS 

photometry, and is available at 

http://argonaut.skymaps.info/. In all the three maps, the 

dust-reddening ‘E(B-V)’ is expressed as per the standard 

definition in units of ’mag’.  

 

 

Figure 2. Correlation plot between SFD, PLANCK and 

GSF reddening.  
 

2. REDDENING DATA 

Taurus molecular region lies within the Taurus-Auriga 

ccloud complex and covers about 100 deg2 in the sky. For 

the present work, we have selected an area surrounding the 

(170.0, -14.0) as shown in Fig. 1. The reddening maps of the 

TMC obtained from all the three dustmaps is shown in Fig. 

1. A scatter-plot between the three is also shown in Fig. 2. 

Note that the GSF map in Fig. 1 is a two-dimensional 

projection of the actual three-dimensional case. A strong 

correlation between the three is apparent from Fig. 1 & Fig. 

2 but we can note that the values are systematically higher in 

the case of both SFD and GSF compared with Planck data, 

especially towards high extinction side. 

 

 

Figure 3. Scatter plot comparing the SFD, PLANCK and 

GSF reddening with Arce & Goodman (1999) values. 

 

3. RESULTS & ANALYSIS 

Arce & Goodman (1999) (AG hereafter) has conducted a 

detailed dust-extinction analysis of this particular region 

using four different approaches. All of the methods yield 

more or less similar results and hence their observations are 

quite reliable. But since AG observations were limited in 

number, it is not possible to use these data to study larger 

regions of the TMC as in our case. Here, we have used the 

AG results as a check to the reliability of the above 

mentioned dust-maps. AG has observed that the SFD value 

may be an overestimate of the actual reddening by a factor 

of about 1.3 to 1.5 especially in thick molecular regions like 

TMC where extinction will be high (AV > 0.5). We have not 

only verified this observation but finds that the correlation 

between the AG and SFD in the TMC region is very poor 

(0.60) suggesting that the widely used SFD map is not a 

good alternate to study molecular regions at-least the TMC. 

At the same time, a strong correlation of 0.82 between the 

Planck and AG suggests the former is a better option over 

the SFD. The correlation plot is shown in Fig. 3. 

 

 

Figure 4. Minimum and maximum reliable distance as a 

quality to check to GSF data in Taurus region. The 

dashed line represents the distance (140 pc) to the front-

face of the cloud. 
 

 

Figure 5. GSF dust distribution as a function of helio-

centric distance along various line of sights (randomly 

selected) in the TMC region. 
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We have further done a comparison analysis between the 

Planck and the GSF data though we have observed that there 

exists a weak correlation (0.67) between the AG and GSF. 

Since the Planck values are mean of about 5 arc-second 

beam and the GSF data are are along particular lines of 

sight, hence an overestimate of the reddening in the GSF 

data may be an indicator of clumpiness in the Taurus region 

(Panopoulou et al. 2014). But the ’maximum and minimum 

reliable distance’ quality parameter (as described in Green et 

al. 2015) for most of the line of sights in the TMC (Fig.4) 

suggests that the reddening values obtained from the GSF 

map may not be reliable. This may be the reason for 

significant foreground dust distribution (≤ 140 pc) along a 

number of line of sights in the TMC region as per the GSF 

data (Fig. 5) which is inconsistent with the presence of the 

local bubble. It can also be pointed out that the dust-

distribution in the region is somewhat different from 

expected as the general consensus is that there is no much 

dust either in-front or behind the TMC cloud such that 

distance to the front-face of cloud is 140 pc and the cloud 

thickness is 20 pc (Padoan et al. 2002). Thus we suggests 

that the Planck data is a better option over the GSF as well 

to model dust-distribution in the TMC region. 

4. CONCLUSION 

We have studied dust-reddening values in the TMC 

complex obtained from the SFD, Planck and GSF dustmaps. 

We find that the Planck data matches well with AG studies 

and is better candidate over both the SFD and the GSF 

maps. The SFD map is not reliable in high extinction 

regions while the quality parameter check is very essential 

prior to implement GSF data in any regions. 
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