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Why methanol’? UNIVERSITY OF LEEDS

. Simplest COM (Complex Organic Molecule) ay
» Prebiotic molecule - acts as a bridge y 4
towards more Complex organlcs . .
T e co 1 Heo L HyCO
* Large number-of optleally thln

transrﬂons (unlike CO) H,CO —— CH30/CH;OH — CH30H

Hiraoka+94, Watanabe+Kouchi02, Fuchs+09
. Formaldehyde IS linked In formation

. Large Eip raﬁan em}airically determine Tgas
N o
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Context

L 8

. Booth et al. 2021

‘ 4 CH3OH (61,5,1 - 51,4,1) 4 CH3OH (blend)

 Methanol'serendipitously detected
In disk surrounding HD 100546

» (Gas-grain modellin‘gf_--:;xeg; IR S L
INHERIT ED!
o Bocth et al. 2024a, b:

. Cycle 8 ALMA observations of
HD 1005ﬁluem|cal> inventory

. /'

e Booth et al. 2021
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Our Transitions r .
1 vans et al. in prep.
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> 38
e 0.9mm Continuum Stacked all CH;OH

H,CO Mid

82.1 K
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We have 10 CH3OH transitions] e =\\e

~

Eup range: 16-260 K & Eup range: 62-141 K

a (

have 5 H>COQO transitions
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Rotatlonal Dlagrams

Evans et al. in prep.
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IHneY: Olter:
Nt = 1.4%33x10' cm~? Nr = 1.2759%10%3 cm ~? i
CHSIHMMICO: Tou = 15247334 K T = 522184 K 2 CHRIHAHCO:
1242848 87,48 "% H3+0.8 5
HZCb H2CO:
76+9-é K Nr =9.6732x1012 cm 2 Nr =9.1739%x1012 cm 2 31 i1 K

Trot = 76.3793 K Trot = 31.1718 K
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Comparison: ObServations
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Evans et al. in prep.
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COmpariSOn: Mpdelllng Evans et al. in prep.
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Inner Observations

(thermally . validating

desorbed) : 3 _ > @ disk models!
component 2 |

Outer (non- First time for
thermally two distinct
desorbed) . emission

component S . 3 components

e | | A .




Conclusions
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. Evans et al. in prep.
. . i . P —

We have empirically measured the gas temperature of a planet-forming

region

CH30H in inner region of HD 100546 shows similar Tt to younger objects -

similar chemical origin —> thermal desorption

Outer region shows similar Trot to TW Hya —> photodesorption

Decrease in CH3sOH/H2CO ratio going from inner to outer regions - similar to

other similar disks —> H2>CO forming efficiently in gas phase

Observed column densities In line with gas-grain chemical modelling
predictions

We have observationally validated modelling predictions of two distinct
reservoirs FOR THE FIRST TIME

———— -



.l’
E
5)

UNIVERSITY OF LEEDS

by . ) . V : p . '."‘
. . A e § '

How much chemlcal compIeX|ty
retained at these early stages’?

HD 100546~shows b ora prlstlne COM-contalnlng ice
reservmr in its inner planet-forming region that is thermally desorbed
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