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Class 0 Streamer: Infalling Motion

Analytic streamline prescription: Mendoza et al. (2009)

Pineda et al. (2020)

NOEMA

Per-emb-2
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Streamer Infall rate is important

Pineda et al. (2020)
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tff ∼ 98 × 103 yr

·Mstreamer ∼ 10−6 M⊙ yr−1

·MYSO,now ∼ 7 × 10−7 M⊙ yr−1



Class I: Streamer or GI disk? 

Hsie, Segura-Cox, Pineda+ (in prep)

SVS13A (Class I)

Evidence for fragmenting 
disk (Tobin+2018)
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Hsie, Segura-Cox, Pineda+ (in prep)



Streamers important over multiple 
phases

Pineda+2020
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·Min ≈ 10−6 M⊙ yr−1
·Min/ ·Macc ≈ 1.4

Per-emb-50 (Class I)

Length of ~ 3000 au



·Min ≈ 1.3 × 10−6 M⊙ yr−1
·Min/ ·Macc ≈ 1 − 2

See Tomorrow’s talk by 
Valdivia-Mena
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Questions about Streamers

How long are 
streamers?

What are the best 
tracers to find 

streamers?

How common 
are they?

Do they modify the 
chemical composition 

of the disk?

How dominant are 
they in the mass 

accretion process?

Are streamers present 
in previous numerical 

simulations?
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An evolutionary trend?   
Or due to observational 

limitations?



Zhao et al. (2018)
50 au

Simulation

Küffmeier et al. (2019)

Simulation

5000 au

Pineda et al. (2020)
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Streamer Statistics with NOEMA

PIs: Paola Caselli & 
Thomas Henning

Covers 32 Class 0/I 
and 8 Class II 

520 hours observed 
over 4 years

Segura-Cox, Pineda et al. in prep



Class I Streamer
 Dominique Segura-

Cox

Segura-Cox et al. in prep
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Streamer Feeding a Ringed Disk
 Dominique Segura-

Cox

Segura-Cox et al. in prepSegura-Cox et al. (2020)
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More Young Rings & Streamers
 Dominique Segura-

Cox

Could these streamers help form the young dust rings? 
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Questions about Streamers
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How long are 
streamers?

What are the 
best tracers to 
find streamers?

How common 
are they?

Do they reset 
the chemical 

composition of 
the disk?

Do streamers 
form rings or 
make disks 

gravitationally 
unstable?

Do streamers 
cause gas disks 

to spread?

How dominant 
are they in the 
mass accretion 

process?


