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Supersonic expansion
Fourier transform
microwave spectrometer

Frequency range 6-18 GHz
Resolution 10 kHz
Accuracy 5 kHz

Rotational temperature =1 K

Sample temperature up to 80 °C




Millimeter wave
free-jet absorption
Stark modulated
spectrometer

Frequency range 59.6-74.4 - 110 GHz
Resolution 300 kHz

Accuracy 50 kHz

Rotational temperature = 10 K

Sample temperature up to 150 °C
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Chirped pulsed supersonic expansion
Fourier transform microwave spectrometer

Freqguency range 2-8 GHz

Resolution 30 kHz

Accuracy 10 kHz 4
Rotational temperature =7 K
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2’-hydroxyacetophenone C8H802



Under equilibrium conditions, up to 1000 K
only one conformer is populated
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Electric dipole moment
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Benzene derivatives in TMC-1
Yebes 40m and GBT 100m

* Substituted benzene
- ethynylbenzene (c-C6H5CCH) Loru+ 2023
- indene (C9H8) Cernicharo +2021
- phenalene (C13H10) Cabezas +2025

* Cyano-PAHs
— benzonitrile (c-C6H5CN) McGuire+ 2018
- 2-cyanoindene (C9H9CN) Madelyn+ 2022
- 1- and 2-cyanonaphthalene (C10H7CN) McGuire+ 2021

- g%%%oacenaphthylenes (C12H7CN) Cernicharo+ 2021, Cernicharo+

— cyanopyrenes (C16HI9CN) Wenzel+ 2024, Wenzel+ 2025
— cyanocoronene (C24H11CN) McGuire+ 2025




Other ring molecules toward the Galactic
Center molecular cloud G+0.693-0.027

* 2,5-cyclohexadien-1-thione
* c-C6H6S

* IRAM 30-m and Yebes 40-m
* Araki+ 2026



Why not?
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Fit: S-reduction, I' representation
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XIAM: Hartwig & Dreizler 1996; Hansen, Mader & Bruhn 1999; Herbers & Nguyen 2020; Herbers 2020; Herbers+ 2025



Methyl internal rotation
An issue or a boost?
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2’-hydroxyacetophenone / simulated absorption spectrum / b-type / T=10 K
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ALMA Archive
https://almascience.eso.org/aqg/

ALMA source name: tmc H Band: 3|4l x

Project code ALMA source name RA wms- Dec  dmis- Band Cont.sens. miybeam - Frequency support T Release date
O e [tme %] 3]4
Oornd® [ 207100755 | TMCT 04:41:45.900 +25:41:27.000 4 0.3263 [ 143967.15801GHz | 20191125
Oorod®E [ 2007100755 | TMCIA 04:39:35.194 +25:41:44.7304 0.3263 | 143.967.15801GHz | 20191125
Oorndm@ [ 2021100ms | TMC 04:41:41.900 +25:41:27.0943 0.4597 [ 92142.06769cHz | 20230330
OQornd®@ [ 2021100ms | TMC 04:41:41.900 +25:41:27.1003 1.6755 [ s314967716Hz | 20231293
Oorudk®@ [ 20211010085 | TMCI_OFFO 04:42:31.000 +23:32:33.468 3 2.2899 [ s3141.957716H | 20231293
Oeorud®E [ 2021100005 | TMCT 04:41:42.021 +25:41:28.464 3 3.7832 [ s314967716Hz | 20231220
Oorod® | 2002100315 | TMC-1A 04:39:35.000 +25:41:45.000 3 0.0934 [ 99.969.115591 61z |  2024-05.03
{E} P &, [ [ 2022.1.0M13575 ] TMCTA 04:39:35.200 +25:41:44.2303 0.0241 [ 89.581.105.413 GHz ] 2024-08-29
Oornd® [ 2022100315 | TMCIA 04:30:34.806 +25:41:44.1993 0.8006 [ 99.965.115503GHz |  2025.01-25
QorndE | 2024100175 | tmcla 04:39:35.200 +25:41:44.2303 0.7838 | 99.065.113722GHz | 2026.01.05
« 2017.1.00765.S TMC-1 Band 4 CARTA WINDOW DOES NOT OPEN
. 2021.1.01099.S TMC-1 Band 3 SMALL RANGE
. 2022.1.00131.S TMC-1A Band 3 SMALL RANGE
« 2022.1.01357.S TMC-1A Band 3 NO IMAGE 14

« 2024.1.00117.S TMC-1A Band 3 NO CARTA




Project 2017.1.00765.S member.uid__ A001 X12c4 X2c5.TMC1A_sci.spw19.cube.l.pbcor.fits
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In conclusion, we have not found
2’-hydroxyacetophenone yet, but
| am sure we could...

...with your expertise!
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