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Mean spectra are extracted toward each core identified over the full-width at half-max-
imum ellipse of the continuum emission. For the initial temperature catalogue, only lim-
ited species are considered for temperature fitting (CH

3
CN, H

2
CO and CH

3
OH and their 

isotopologues) and species necessary for line deblending (CH
3
CH

2
OH, HNCO). 
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Fitting is performed over frequency ranges 
up to k

max
 + 2, where k

max
 is the highest k tran-

sition sequentially detected above 5σ.

The first 100 ALMAGAL fields (near sample), 
containing 650 extracted cores (PI: A. Colet-
ta3), are used as a mid-size test sample as data 
processing is ongoing within the collaboration. 
These sources are taken to be representative of 
the whole sample, containing a range of clump 
L☉/M☉ between 0.06 and 400. All fitting is cur-
rently developed on the CH

3
CN (12-11)  k-lad-

der. 

Sources with CH
3
CN k=0 detected above 5σ in 

the broad spectral window are fitted - 16% of 
all cores, 32% of all fields with at least one core. 
The 28 cores with S/N > 15 are also fitted with 
ethanol included for deblending  - 4% of cores.
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e The XCLASS5  (Möller et al. 2017) Pipeline design 

enables spectral fitting of all cores without man-
ual intervention, including detection, selection of 
appropriate species for deblending, and quality 
control metrics. It relies on a chain of fitting: a first 
clump-scale velocity catalogue (PI: M. Benedetti-
ni4), a Levenberg-Marquardt fit to give initial veloc-
ity constraints, genetic algorithm fitting to explore 
the global parameter space, and a final Leven-
berg-Marquardt fit to refine the values in the global 
minimum.

The temperature greatly affects the mass estimate 
for each source and is an intrinsic requirement for 
accurate core mass functions in cluster-forming 
clumps.

Project aim: To determine a physical temperature toward each identified continuum source 
through spectral lines of CH3CN, CH3OH, and H2CO
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The reliability of fits and uncertainties in each 
parameter are not simply given by measures of 
goodness of fit; degeneracies in the n-dimensional 
parameter space, sensitivity of the observations, 
and the limited range of temperatures probed by 
the observed transitions all contribute. 
With XCLASS, Markov-Chain Monte Carlo reali-
sations can be run over the high-dimensional pa-
rameter space to map the χ2 function and provide 
insight into the true error estimates.
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