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Fig. 1: From top to bottom the characteristic example Spectra of the four sources IRDC048.6, HMPO18151, HMC029.96 and UCHO013.87 for each of the

four evolutionary stages in high-mass star formation in a total bandpass of 16 GHz are shown. The intensity of the molecular lines and diversity of molecules
strongly increases with time and reaches its peak at the Hot Molecular Core phase with the formation of complex hydrocarbons.
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Assumptions and model

Observations:
e [ocal Thermodynamic

Equilibrium

e optically thin lines (only NoH™ and HCN corrected

for 7)
e characteristic temperature

Model:

for each stage

e 1D physical model with time-dependent gas-grain

chemistry (from D. Semenov)

e best-fit molecular abundances = input for next

stage

o *fitting of column densities for all time steps
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e include deuterated species to put constrains on

thermal history
e study singl

derive filling factors
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e sources by interferometric means to

el to 2D and include additional physics

(e.g., UV-penetration, shocks)

Left Figures: Abundances (wrt to the total H) of

assuming 17.;, = 15 K for I
HMPOs and 1};, = 100 K

the analyzed molecules calculated for Ty, = 1., and
RDCs, T}, = 50 K for

tfor HMCs and UCHIISs.

The red line shows the median, the green cross is

the mean, the bar indicates the inner 25%-75% range

around the median and the whiskers mark the to-

tal range of all calculated values.
oive the minima of all calculated u

The black arrows

bper limits. The

median column densities increase in general with evo-

lutionary stage.



