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Astrochemistry astrō’kemǝstrē (n) 
The study of molecules in space: 
where they are, how they got there, 
and what they are doing.
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El-Abd et al. 2024 ApJ 965, 14

We need to be able to 
reliably analyze >104 spectra 
across >10 GHz and >1.2 M 

channels in <1.0 GSL*

*Grad student lifetimes
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Fried & McGuire 2024 JPCA 128, 8254
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Go line-by-line and 
check for closest 

match in database

Trivial conventional 
computational 

problem
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Check for other 
confirming lines in the 

spectrum

~trivial conventional 
computational 

problem
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How do we teach a computer to 
have “chemical intuition”?

Fried & McGuire 2024 JPCA 128, 8254 
Fried et al. 2025 ApJ, in prep
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Krenn et al. 202 ML: Sci & Tech 1, 045027 
Scolati et al. 2023 ApJ 959, 108  

Fried & McGuire 2024 JPCA 128, 8254 
Fried et al. 2026 ApJ, in revision

[C][=C][C][=C][C][=C][Ring1][=Branch1]

c1ccccc1SMILES

SELFIES

mol2vec
VICGAE

n1
n2
n3

nx

…
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Molecules with 
strongest transitions in 

PILS …
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Jørgensen et al. 2016 A&A 595, A117 
Fried & McGuire 2024 JPCA 128, 8254 

Fried et al. 2026 ApJ, in revision

Gaussian weight 
added around each 

strong molecule

Other known 
molecules already 

fall in non-zero 
weighted regions

Molecules with 
strongest transitions in 

PILS …

OCS

H2CO


CH3CHO

CH3OCH3


OCS
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Fried & McGuire 2024 JPCA 128, 8254 
Fried et al. 2026 ApJ, in revision

Line Survey
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Testing on laboratory data … 

~98% Accuracy vs Human 

~15 minutes vs many days
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… automate ΔV determination

… automate vlsr determination

… try a few Tex and NT for common species
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TMC-1

Green Bank Telescope

~4 - 36 GHz

568 Lines >5𝛔

IRAS 16293

ALMA

~329 - 363 GHz

2138 Lines >5𝛔

Xue et al. 2025 ApJS 281, 9 
Jørgensen et al. 2016 A&A 595, A117 

Fried & McGuire 2024 JPCA 128, 8254 
Fried et al. 2026 ApJ, in revision



Massachusetts

Technology
Institute of

ASTROAMASE

22

TMC-1

Green Bank Telescope

~4 - 36 GHz

568 Lines >5𝛔

Assigned 525/568 Lines 

(>99% of Total Intensity)


To 67 Molecules

Zero False Positives

Total Time: 17 Minutes

Xue et al. 2025 ApJS 281, 9 
Jørgensen et al. 2016 A&A 595, A117 

Fried & McGuire 2024 JPCA 128, 8254 
Fried et al. 2026 ApJ, in revision
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IRAS 16293

ALMA

~329 - 363 GHz

2138 Lines >5𝛔

Assigned 1866/2138 Lines 

(>90% of Total Intensity)


to 80 Molecules

One False Positive

Total Time: 6 Minutes
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Fried & McGuire 2024 JPCA 128, 8254 
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TMC-1 (GOTHAM)
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IRAS 16293 (PILS)
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https://github.com/zfried/astro_amase


