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(a) Proposed Observing Regions |
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e — Observation \
Observation | + Continuum 1.3mm and 2 Lines
- Continuum 1.3mm and 2 Lines | Spw Frec [GHz] Vel. Res [km/s]
spw Frec [GHz] Vel. Res [km/s] y CO J=2--1 230.538000 1.266
CO J=2--1 530.538000 0.367 ;h\\‘omcy(rma) SiO J=5--4 217.104980 43.156
SiO J=5--4 | 217.104980 0.390 M\ oMC2 FRE) ™ » low resolution image: ~1,300 AU (~3.5 arcsec) |

with ACA + ALMA 12m combined |
* high resolution image: ~300 AU (~0.8 arcsec)
with only ALMA 12m

« CO : low resolution image (~1”) and
high resolution image (~0.17) w
« SiO : high resolution image (~0.17)

y omc1
* Orion Molecular Cloud-3, 388 pc (Kounkel et al. 2017) f—] ‘ ]
+ RA=83.843625, dec=-5.020675 (CSO 9 and HOPS 88 by Lis et al. 1998 and Megeath et ‘ N | + The first extensive survey of the Orion ISF with ALMA that is ‘
al. 2012; Furulan et al. 2016) n -~ j' | optimized to mosaic the dust continuum and measure the
+ Class 0 : JCMT/SCUBA‘%O ﬁmm fragmentation structure \
- a compact east-west bipolar outflow in the CO (1-0) emission (Takahashi et al. 2008) uoheetone & SN * Orion Molecular Cloud-2, 388 pc (Kounkel et al. 2017)
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- Motivation * Q. What is EHV (Extremely High Velocity) Object ?
| . : : : |
» The relation between the mass ejection and the accretion \ Ans. Detected both Outflow and Jet !
. processes during the main accretion phase R e
. : : | sl BT RES o e e i -
» The driving mechanisms of molecular outflows and high- W itk et e | toaw | bean
velocity jets outflow, v-shave
Driving mechanism: two scenarios I I PN B S B R
(1) nested disk wind | tﬂ°w""° o | imarec | ééﬂi sl (84 oK) _ (43-78kmst) |
e e i) nested disk wind scenario (Magnetic Outflow) * T B 1 | \
--> Outflow flows are driven around the first core ‘ L I R g oot~ '-j:;rJ 1
b L S --> Jet are driven second core (protostar) (Machida et al. | e - | . ] N e B~
| N | | . _ | | | | .05
BN --> evolutionary difference between the low-velocity \ g i N N ST '—5.0'“1 —
T outflow and high-velocity jet | | | | - Vs en )
p (i) entrainment " : ’ 8M?
| ii) entrainment scenario "4 I | T Em T kseson |
--> the jet accelerates the entrained gas to the supersonic | | # EHV objects are extremely rare, and only ~10 samples are currently known
| speed and creates the outflow (Arce et al. 2007) ) " # ALL Class 0
| ->both the outflow and jet have the same age || #low-mass, intermediate-mass, high-mass star
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Credit: [EIZIRXXH

(Jy /beam)
C 0.02 0.04 0.06 3.08 0.1 0.12

| #‘JLeTsize IS shorter thén outflow size

high velocity |

# Dynamical timescale of Jet is smaller than that of
| outflow by a factor of ~ 3.
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# CO outflow : P.A.=78.5 deg

# SiO EHV flow : P.A.=96.2 deg sutflow (CO J=2-1)...... 0. 300 14.001) 30 40 1,300 ‘i
s 5 R RS jet (CO J=2-1)......... 7.000 11,000 70 90 470
Difference of axis : ;’. jet (Si0 J=5-4)......... 1.600 2,500 70 90) 110
I A o At A AP @ Typical apparent sive seale. ® Tnirinsic sive seale assuming @ = 507, EOV\—/T/‘QOCI@
‘ ¢ Typical observed line-of-sight velocity. “ Intrinsic speed assuming i = 50°. ¢ Dynamical timescale. |
\_Q N # Evolutionary difference between the low- | \
| | . . . . o I‘
N velocity outflow and high-velocity jet ‘
Credit: ALMA (ESO/NAOJ/NARO), Matsushita et al. # SuppOE the nested disk wind scenario ? ' I | _;
- - l‘ Crannel
il Different axis of Outflow / Jet | +
\ !
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| # This difference between the jet and outflow axes could be explained by ||+ ALMAS5:CO outflow and CO EHV flow ALMA 13 : CO and SiO outflow | |
different launching radii >> low velocity : 10 - 40 km/s * ALMA 18 (new!) : CO outflow
graan. 1 >> high velocity : 50 - 90 km/s (new!)
| # Outflow traces the mass ejection history for the last ~103 yr, and the [ | |
change of the outilow axis. | ) The core detected is detected over 10 sigma.
# Jet traces only the mass ejection history around the protostar in the recent Comparison with previous observations such as HOPS objects
~102 yr. ‘ >> 10 objects are newly discovered in this ALMA observation |




