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From observation to physics
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From observations to chemistry
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(1)The formation pathway of molecules.
(2) to constrain physical parameters.




e H3+ + N2 -> N2H+ + H2, N2H+ + CO -> HCO+
 strong depletion of molecules such as CCS, HC3N

« For COMS, CH3O0H is mainly formed on dust grains and
then released by some non-thermal desorption
mechanism in cold dark clouds.
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Observations .vs. models???
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L1571B core

Tafalla et al., 2006, A&A 455, 577-593




Irregular distributions in some sources In
our survey (SCOPE, Tie liu et al., 2018)

(Planck cold clump: Td<15K, nH>1e4 cm-3)
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gray scale: SCUBA-2 850um continuum image
Black contours: N2H+

Red contours: HC3N

Blue contours: CCS



G224.4-0.6
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« How to solve this problem???

Submitted to Ap).
Title:Three dimensional projection effects on
chemistry in a Planck galactic cold clump



To do chemical model for cloud core, we need 7777
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SCUBA-2 850um -> H2 column density map
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Fits to radial H2 column density profile using Plummer-like
density structure
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Dec (J2000)

2-D fitting to H2 column density map
4-cores are needed.
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Comparison between Obs. and Mod. H2 map
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For each core
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initial core density model adjusted core density model
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Modeled molecular distributions using adjusted core density model
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Discussions
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temperature effects

solid line:density profile
dotted line: model with Td(r)=Td(Av)
dashed line: model with Td(r)=10K
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Discussions

Z?ggfsratu re < 1  r————> Dynamical
g processes

H
S
%)

S
oo

Velocity along
line-of sight

S
o

o
bo

=
=
Observed Ngys(H2) (cm

o=
o

L application

Chemical age




Line-of-sight velocity map (Moment 1 map)
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L1571B core

Tafalla et al., 2006, A&A 455, 577-593
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Conclusions

* The three-dimensional projection effects
commonly exist in space can be approached
by multiple-cores models.

 The overlapping effects of ring of molecules
(e.g. CCS and HC3N) are the key factors for
their peak offsets to dust peaks.

* The multiple-cores approach has great
potential to explain many observed
molecular distributions in cloud dense cores.
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