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VLA 3 hot core:
L =5x10° Lo & M =40 Mg (sannaetal. 2012)
d =3.33+0.11 KPC (rygletal 2012)
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RGB: IR observations
contours: 850 um continuum
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Analysis: 1.37 mm continuum emission
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Analysis: Line Identification
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Analysis: Temperature and Column Density

Determination

XCLASS (Moller et al., 2017): LTE radiative transfer of an isothermal source

2 determine temperature, column density, line width and velocity offset

2 fitting procedure is highly degenerate if only a few lines are present

Gieser et al. (in prep.)
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Model: MUSCLE (MULti Stage Chemical codE)

Semenov et al. (2010):

Chemical evolution at several stages during high-mass star formation

(IRDC = HMPO - HMC - UCHIL see Gerner et al. 2014, 2015)

Physical model:

n(r) =ng 7 <Tin
n(T)ZnO(T-L)_p T2 Tin p’«*l-2
T(T)ZTO 7 <Tin qz04
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Model: MUSCLE (MULti Stage Chemical codE)

Semenov et al. (2010):

Chemical evolution at several stages during high-mass star formation

(IRDC = HMPO - HMC - UCHI1; see Gerner et al. 2014, 2015)
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Model: Results

Gieser et al. (in prep.)
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Model: Results

Input:
r.= 666 AU
T,=200 K
q=0.5
ot = 0.05 pcC
Initial molecular abundances taken

from Feng et al. (2016)

Gieser et al. (in prep.)
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Model: Results
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Model: Radial Abundance Profiles and Time

Evolution

Radial abundance
profiles

at 33430 years:

Time evolution

at 1329 AU:
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Model: Radial Abundance Profiles and Time

Evolution
Radial abundance  CH3OH (493 - 32.3)
profiles S
': 240
at 33430 years: 2|
=
‘% 160
£
a
5 @ 80
20h291I1124.95 24:85
Time evolution Right Ascension
at 1329 AU:

Chemical Complexity of AFGL 2591, Caroline Gieser

Integrated Intensity [K km s™!]

10-13
10-14

10—15
F107°

elative Abundance [wrt Hs]

10712}

—Lmodﬂe@i ST
_— served (Peak)
—— Observed (Off-peak) 1

10°

10%

Radial Distance [AU]

200

100 90 80 70 60 50

Temperature [K]

Gieseretal. (in prep.)

September 03, 2018




Model: Radial Abundance Profiles and Time

Evolution

—_
o
o

Radial abundance
profiles

—_
o
&

—_
o
'S

at 33430 years:

—_
o
&

—— Modeled
—— Observed (Peak)
—— Observed (Off-peak)

10° 107
Radial Distance [AU]

Relative Abundance [wrt Hs]

—_
o
2

200 100 90 80 70 60 50
Temperature [K]

107

Time evolution

at 1329 AU:

CO at 1329 AU :

I
““

107 102 10° 10% 10°
Time [years]

1073

10

Relative Abundance [wrt Hj]

10

10—15
F107°

elative Abundance [wrt Hs]

—Lmodﬂehll ST
—— Observe d (Peak)
—— Observed (Off-peak) 1

10°

10%

Radial Distance [AU]

200

100 90 80 70 60 50

Temperature [K]

Chemical Complexity of AFGL 2591, Caroline Gieser

Gieseretal. (in prep.)

September 03, 2018




Model: Radial Abundance Profiles and Time

Evolution
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CORE observations:
*rich diversity in molecules at 1 mm
(O-, N-, S-bearing species)

* column density and temperature
determination using XCLASS

* chemical segregation
Chemical model using MUSCLE:
*11 /16 molecules
* density power-law index: p=1.1
* chemical age: 33 000 years

*improvements: dynamic physical
structure, 1D - 2D including the outflow
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