EEDFICDWT
$9%0 @ (FHA)

1. (U HIC
2. BER 1 - UNiHEEA
3. EEWR 2 | FEH
4. £&H

partly from Satsuka 2018

IREVREIHRARE@E 2018.2.11



1. (F U &I

Binary formation is the primary branch of the
star-formation process Mathieu (1994)
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Capture
Prompt Fragmentation
Delayed Breakup (core fission)

Disk driven formation
Turbulent fragmentation

Filament Fragmentation

in Tohline (2002)

in Kratter (2011)
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Gravitational Collapse of Molecular Cloud Core

collapse collapse
- —

Molecular Cloud core Formation of binary

protostar seeds
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FEROERE @ BEIRIC X 5 EDHE (e.g., Iwasaki & TT 2008)
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Oscillation
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Disk driven fragmentation 7| == s §
Matsumoto & Hanawa (2003) \
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Saigo,Matsumoto,Umemura 2004
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BRIRZE D2 (Hanawa&Matsumoto 2000)
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Fragmentation by elongation

TT & Omukai 2006, 2008 Chiaki, Yoshida,Hirano 2016
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Chen+2013

IIII IIIII O IIIII I Ullll IIIII LO I T I T T I‘JI IIIIII‘IIIIIIII O' IIIIIIIIIIIIIIIIIII

CB24% S <IRAM 1.3mm —RCrA SMM1A SMA 1.3mm ] L IRAS16293A eSMA 850um - | Candidate ALMA 1mm
& F “%{? 4 - I 1/° - 4 - i
- 1t @ - 1= L _
) - 3 1t I [ Ap 1oL ]
(] i L 4
8 8 1 o [ ] I Q 1 r 1
= ]l b - i 7 - .
£ 11 [ © 17 F - 4ok 2
U o -] . a @ i [ T L 4
m o r B - -
0 1 | 1 | A . 1< [ i
< 1 s L ]
2 N | @ c [ N T F ]
! °10000 AU ] B 1N 100 AU - 20 AU at 120 pc 1
o ol NI  R000 AU 1IN} ) A @ : 3 o @
|||||||||||||||||||||||| ] 1 | 1 1 1 1 | 1 1 1 1 | I T I e A SR TR S R N S SR B O PR TR R A T NN S [N S T S AN RO S S
120 60 0 -60 -120 30 20 10 1 0 -1 0.2 0.1 0 -0.1 -0.2
AR.A. ( ) AR.A. (arcsec) AR.A. (arcsec) AR.A. ( )
Initial fragmentation Prompt fragmentation Adiabatic fragmentation Fragmentation at second collapse?
Before collapse of separate cores Isothermal phase? Mechanism(s)? \ Mechanism(s)?

/

Prompt fragmentation Disk driven fragmentation
Tohline (2002) (adiabatic, 2nd core)

TT & Inutsuka (1999) Machida+ (2008)

... However, both theory is limited at the moment
just after fragmentation.
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accretion
® = ..

Binary stars

Binary protostar
+ envelope

Mass accretion stage :
Hereafter, mass in an envelope
accretes onto the binary protostars.
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Narita+1984
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Inviscid case (

Saigo&Ha
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* circum-primary disc * circum-primary disc * circum-primary disc
- negligible accretion onto * non-negligible - circum-secondary disc
secondary accretion onto secondary

C. A * circum-binary disc

t=18.1
secondary

log column density
log column density

X

secondary

log column density

0.05




Mass ratio evolution
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3. circum-stellar disks model
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