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Figure 1: Differential column density in L1495 in six temperature bins. Dust below 11 K traces only the densest clumps, while most filamentary dust is found between 11 and 16 K. The dense
cores have very low column density above 18 K, and the cirrus dust dominates. Dust at 21 K shows a source heating a dense region in the South-West.

Super Resolution
Unlike most SED fitting algorithms, PPMAP does not convolve all observations to the coarsest resolution data set. Therefore, it can retain all the data at its native resolution, and create
super resolution maps of column density.
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It is possible to obtain a map of column density weighted mean temperature for L1495, as
shown in Figure 3. The cold filament can clearly be seen, embedded in hot cirrus dust.
The bright South-Western source identified before as heating an area of dense dust is again
visible as a hight temperature region. The apparent brightening around the filament is due
to an increase in the dust column density, and thus the increase in the weighting factor.
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We present the first results of PPMAP running on the Taurus L1495 filament. PPMAP[1] is
a new point processes algorithm that utilises Bayesian fitting algorithms to obtain dust column density maps without the usual assumption of a single line of sight (LoS) temperature
and opacity index, required for standard SED fitting. This allows us to examine the column
density in a variety of LoS temperature and opacity index bins. PPMAP assumes an a priori
flat logarithmic temperature distribution between 7 and 40 K, and Gaussian opacity index
distribution with a mean of 2 and a standard deviation of 0.25.
PPMAP provides up to three times greater resolution over existing methods of column
density mapping, while not assuming a single LoS temperature or opacity index allows for
exploration of previously hidden structures.

density in six temperature bins, taken by collapsing the hypercube along the opacity index
axis, and selecting six slices along the temperature axis. This result clearly demonstrates that
L1495 contains the largest quantities of dust in a filament at temperatures ¤15.5 K. Diffuse
cirrus dust is commonly found at ¥13.2 K, with the colder cirrus surround the South-West
hub region. Very little dust is present at 21.2 K, though a bright source is seen to be heating
a dense region in the hub.
PPMAP produced an additional two temperature slices 9.6 K and four slices ¡21.2 K.
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Figure 3: Column density weighted mean temperature map of L1495, clearly showing the
cold filament embedded in a hot, diffuse dust cloud.
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• PPMAP allows for unparalleled resolution when producing column density maps, but
utilising all data at its native resolution.
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Figure 2: Comparison of column density maps of L1495 produced by PPMAP (62) and the
deconvolution method discussed in Palmeirim, et al. (2013)[2] (182). The PPMAP image
clearly shows more fine structure in the filament.

Figure 2 shows a comparison between the L1495 PPMAP column density map, and a column density map produced using standard SED fitting and the decomposition method that
attempts to recover the Herschel SPIRE 250 µm 182 resolution, as described in Palmeirim,
et al. (2013)[2]. The PPMAP image has a resolution of 62, and clearly shows more fine
structure along the filament length.

Differential Column Density
PPMAP’s output is a four-dimensional hypercube of differential column density slices, each
at a different temperature and opacity index value. Figure 1 displays the differential column

• The differential column density hypercube allows for investigation of star forming regions
in a range of physical parameters, and does not require the assumption of a single LoS
temperature or opacity index.
• The dust temperature and opacity index deconvolution can aid in the identification of
deeply embedded structures, and thus, can better constrain pre- and protostellar core properties and classes.

Forthcoming Research
• We will utilise the differential column density slices to investigate filament properties,
such as radial temperature profiles.
• We will combine PPMAP with source finding and SED fitting algorithms to identify and
classify potential pre- and protostellar sources in L1495.
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