Large scale molecular streamers: A
new channel to delivery material to
disk scales
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Prestellar Class 0/l Class II/1ll pre-main Star and
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The Need to Connect Scales
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The Need to Connect Scales
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Streamers Bridge the Gap
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Contour CO(2 — 1)
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“/Class 0 Streamer: Infalling Motion
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rate Is Important
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Streamer InfaII rate is important
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Class I: Streamer or Gl disk?
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Streamers important over multiple
phases
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Questions about Streamers

How common How dominant are
are they? they in the mass

accretion process?

Do they modify the
streamers? chemical composition

of the disk?

What are the best
Are streamers present

tracers to find

streamers? In previous humerical

simulations?
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~10,000 au streamer
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~10,000 au streamer
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Counting Up the Streamers

ClassO  Class| Class I/l Class I/l Slmulatlon

Per-emb-50 HL Tau | . -y | 0 0TTwm

| Per—érﬁb-é I

HQCO_:
*\ NOEMA 1 mm:

HCaN -
NOEMA 3 mm -

a

HCO+ (3-2) 12C0 (2-1)

ALMA 1.3 mm- ALMA 1.3 mm '_ .'
s ‘ | _7 .

L
N
‘ u.. '

; | 5,000 au - - 2,000 au - | | 70 au S 5000au |
Pmeda et al. (2020) Valdlwa Mena et al. in prep Yen et al (2019) Garufi et al. (2021) Kuffmeler et al. (2019)
Class O Class | Class /Il Class |l Simulation
Per-emb-8 : - - . [BHB2007] 1 F
C180 - O+ 12C0O (2-1)
NOEMA 1 mm- ALMA 0.87 mm. &£ ALMA 1.3 mm
_ HST/STIS
1,000 au - VLT/SPHERE 50 au

Segura-Cox et al. in prep Segura-Cox et al. in prep Alves et al. (2020) Ginski et al. (2021) Zhao et al. (2018)



| Per-emb-8 |
~ Red and blue: C!'30 2-1 Green/cyan: SO

3.1 = 1000 au

Segura-Cox, Pineda et al. in prep

9.3

Cl80 (2 —
Streamline model

1)

(Redshifted)

2500

500 1000 1500 2000
Projected distance (au)
C%0 (2 —-1)
Streamline model
(Blueshifted)
I
500 1000 1500 2000

Projected distance (au)

2500

Pls: Paola Caselli &
Thomas Henning

Covers 32 Class 0/l
and 8 Class I

520 hours observed
over 4 years




Class |

IRS 63

H13CO* (4-3)
ALMA 870 um

IRS 63

H3CO* (4-3)
ALMA 870 um |

500 au

Segura-Cox et al. in prep

13.0

12.8

12.0

Centroid Velocity (km s™1)

12.4




Class | IRS 63 300" (4.3)"

ALMA 870 um -

Segura-Cox et al. (2020) Segura-Cox et al. in prep



More Young Rings & Streamers
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Not Always a Well-Formed

Disk
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What are the
best tracers to
find streamers?

How dominant

are they in the

mass accretion
process?

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?



