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Unveiling complex chemistry in planet-forming disks with the SKAO

40 au 160 au

Protoplanetary disks are the birthplace of planets

Characterising their chemistry is crucial 
to determine what chemical complexity is inherited by the 

forming planets   

1”= 60 au

ALMA 
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The limits of ALMA in studying disk chemistry

the planet formation region is obscured by optically thick 
dust at mm wavelengths
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Outbusting disk V883 Ori with ALMA

Protostellar disk HH 212 with ALMA

complex C-bearing chains and rings 
have their peak emission in the cm at 10-20 K

Large beam of single-dish antennas (60-80”” with GBT) prevents 
detection of complex C-species in compact sources 

such as disks (100 au scales)

GBT — Protostellar emvelope  IRAS16293

GBT — Prestellar core L1544
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cold midplane 
dust (τ > 5)
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disk atmosphere

molecular em from warm 
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Unveiling complex chemistry in planet-forming disks with the SKAO 
the SKAO

Dust opacity sharply decreases at cm

Maureira et al. 2025 
De Simone et al. 2020

emission from complex C-species 
at low T peak at cm

disks are compact (< 1”-2”)

High angular res (<1”-2”) and sensitivity (< 1 K/beam) at cm is required to explore 
the chemistry of the cold (20 K), dusty (τ>1 @mm), compact (<200au ) midplane  of planet-forming disks

The need for disk observations @cm with the SKAO

Ilee et al. 2021

1”=100 au

HC3N 29-28

dust @270 GHz
Increasing complexity

HC13N

LTE @T=10 K

HC11N
ALMA 

observations of  
HD 163296 
d=100 pc 



SKAO: a new window on disk chemistry 

iCOMs emission from outbursting disks with SKA-Mid Band5, AA4, beam: 1”-2”

Predicted spectra for an outbursting disk with a 0.5′′ diameter, assuming LTE at T=100 K,  
column densities as inferred for V883 Ori (Fadul et al. 2025).

from AASKA II, Podio et al. 2025

Outbusting disk V883 Ori

To
bi

n 
et

 a
l. 

20
23



SKAO: a new window on disk chemistry 
Cyanopolyynes emission (up to HC9N) with SKA-Mid Band5, AA4, beam 1”-2” 

assuming disk inheritance from prestellar cores

Predicted spectrum assuming LTE at T=20 K, column density of HC3N = 2e14 cm-2 and abundance ratios as 
observed in starless/prestellar cores and protostars

Ilee et al. 2021

1”=100 au

HC3N 29-28

dust @270 GHz

ALMA 
observations of  

HD 163296 
d=100 pc 

Cyanopolyynes 
column densities 
in starless/prestellar & protostars

Cyanopolyynes emission 
in disks

from AASKA II, Podio et al. 2025

Giani et al. 2025



SKAO: a new window on disk chemistry 

Cyanopolyynes (up to HC9N) and polyynyl radical (up to C8H) emission from carbon rich disks 
with SKA-Mid Band5, AA4, beam 1”-2”

based on the gas-grain model by Walsh et al. (2015) and Ilee et al. (2025) for a T Tauri disk

from AASKA II, Podio et al. 2025



The chemical evolution along star and planet formation with the SKAO

Chemical complexity in the early stages of star formation in the SKA era 
Eleonora Bianchi et al. 
Jets and outflows in young stellar objects with the SKAO 
Giovanni Sabatini et al. 
Unveiling Complex Chemistry in Planet-forming Disks with the SKAO 
Linda Podio et al. 
Demographics of planet-forming disks with the SKAO 
Antonio Garufi et al. 
Substructures in planet-forming disks 
Yinhao Wu et al. 
Ionised gas emission in protoplanetary disks with the SKAO 
Greta Guidi et al.

Thanks to the chairs of the WG Cradle of Life, Eleonora Bianchi & Joe Callingham,  
& all the authors of the CoL chapters !
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