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ALMA Partnership 2015

- (total tlux) =1.4 Jy at 1.0 mm
- (rms) =12 pJy/beam

- (spatial resolution) =253 U &
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Lupus survey

® Full disk
D

Disk dust mass [M,]

O Edge-on

Ansdell et al. 2016, Miotello et al. 2017

- (detection rate) = 62/89 sources
- (rms) ~ 0.3 mJy/beam
- (spatial resolution) ~ 300 = U#'A (40-50 AU)

Akimasa Kataoka (NAOJ)



ffset Dec ["]

-

I
-

ALMATRZ T 2RD "5 7T,

egH I N R REXE R Elias 2-24

1

0 -1
Offset R.A. ["]

Perez et al. 2016

Tomida et al. 2017



ADec (')

ALMATTR A7

A RHLERE R 4IRS 48

van der Marel et al. 2013

| (van der Marel et al. 2013)



\
) VA
J / o |
Continuum flux density [Jy/beam]

0.00 0.02 0.04 0.06
, EE—

RY Tau DN Tau
o (]
DR Tau HO Tau
® [ )

III|IIII|IIII|IIII|IIII|III_

10PDSHARP; Andrews et al. 2018, Long et al. 2018...
N :

ALMA Partnership 2015

[ 1 |

1.0 05 00 05 10
Fedele et al. 2018




Offset Dec ["]

PZIWN TRIEFRRRERME

- ZILXLHEIE THEROLDNH D Z5, EBbnTWeltFrE-ieh...

0.9-mm continuum

=
o

o
U

[>1] (1) Sor

{15

A Dec. (2000) [arcsec]
A¢$ [arcseconds]
o
o

|
o
Ul

I
=
o
o
Ul

=
o
surface brightness [m])y / beam]

o
o

- r 2 1 0 —1 -2 1.0 0.5 0.0 -0.5 -1.0
Offset R.A. ["'] A R.A. (2000) [arcsec] Aa [arcseconds]

c EVWAE 2RO RIFIF IV I RS
AR fCABE-REHEFDN?

- /AT

c T Xy TREEREN Ty TOHRCWND ?

7IWNV TERERRDRIZEDEL LD >TE T,



ALMA TEREI 9 5 BF D Bk B

1RKAEICHEFREY T 1XE1PLTTI100KFE<S 5WR S

Lupus survey

® Full disk
TD
O Edge-on

Disk dust mass [M,]

®
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Ansdell et al. 2016, Miotello et al. 2017

ALMA Partnership 2015

- (total tlux) =1.4 Jy at 1.0 mm - (detection rate) = 62/89 sources

- (rms) =12 pJy/beam - (rms) ~ 0.3 mJy/beam
- (spatial resolution) =253 YU #'A (3.5 AU) - (spatial resolution) ~ 300 = U#'A& (30-50 AU)
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Self-scatte ring VLT/SPHERE (Avenhaus et al. 2018)
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Kataoka et al. 2015

Akimasa Kataoka (NAQOJ)



T ARNBHICELD IV IRIRK

‘ thermal dust emission

...... of other dust grains

a dust grain

A J
*
*
*
*
*
*
*
*
*
*
*
*
*
‘0
*

. Horizontal Polarization
The observer is you.

(the line of sight is

perpendicular to the plane

of this slide)

Akimasa Kataoka (NAOJ)



T ARNBHICELD IV IRIRK

Horizontal Polarization
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Optically thick, transition to Wien's law

AFa < Optically thick, Rayleigh-Jeans law (a =2 )

Optically thin, Rayleigh-Jeans law

o Suyg VTR A



AR ML DY X M XHETE

SED

AR

a=2 (EFHICEW)

a=F[EDME : FEZERIITTE L
: DDOKRAY XK

a=3.7 (JEZERITEFHL -
ISM%Y X h Z{RE)

A

1 mm 3 mm

Taurus

a1 -3mm

Fi1mm (MJy) [scaled at 140pc]

a=2.0-3.0: FED{E
= KERZIVHLXD)TAB ]

Tazzari et al. 2020a
See: Beckwith and Sargent 1991, Isella et al. 2007 ...



T ARG AXDR—E

ALMA Band 7
' ALMA Band 6

4.0 B T T T T T T T T T TTT]
1.8 r ' —— —_— L Taurus _
AW scat (aygx =50 pm) + align e _
1.0 scat (ag.. =70 pm) + align H s [ w Ophiuchus ISM
N scat (éy. =100 pm) + align D
1.4+ A scat {an.x = 150 pm) + align [] + LUpus

S —
g : :
© 1.2 o E
& £ L % -
E 1.0 :IE’ y + @ @ @ _+_ i
g 08 S 25| ke Kk 2 —
£ 06 X i $<ﬁ*+@$+*i* :
S04 TR 2.0 — ﬂ % —:
£ 02 S K - x + * ¥ ]

102 103 . 4 101 102 103

wavelength [um] F1imm (MJy) [scaled at 140pc]

" ALMA Band 3

Kataoka et al. 2017 Tazzari et al. 2021

EAEAIE~100uym%Z RIE AR FIVERAIE~1mm-1cmZ R E

0.9-3mmDARY MNLHAENTcH D : HL Tau, DG Tau
0.9mMmODEIEIR L ~10-20 K&

I DA D W1 KRR




REDEE>TWND 7

IR 5 Z2FHdD > TH IFEDHER XS ; RmDAVINT b, FEHDZERBD

(e) af=1 mm

™ L Ill I
f=100 L - = — |
10 f=10:; -——- ol /= e
. f=107 ----- =001 mmm— T T
10 f=10-4 ......... 08 e ]
_ 5 f=10 ° —— 5
<~ 10
(E) . e aq:)“ ..................................
o 10 <04 |
Q‘HO'1
102 0.2
0% NS S e——
10_4 o' | '|1 | | '|2' | '|3' | '|4' | I5 | -3 —2I —1 HHHOI """'1 2
10 10 10 10 10 10 10 10 10 10 10 10
A [um] Amax (Cl’l’l)
Kataoka et al. 2014 Tazaki et al. 2019

- X - BXELIREDIEHmN P B & U1 X & R X Rl FT e




CIHEZARRICRAARAL»IRESZS...

HEDHiEFEHO>TLS !
“HIEB/MAZW! 1 (100

I



Disk dust mass [M,]

« ALMAT., RIRXERMEED
E SOOI > TS,

+ IFIRHABICER

® Full disk ]
™ ]
O Edge-on -

Miotello et al. 2017

=)

- S VWHEIE, S UKELS
) gReS

ADEC [arcsec]

Polrized Intesit

o A
77 7S 7=\
///{/ /7//\\

2 1 0 -1 -2
ARA [arcsec]

Kataoka et al. 2016
Akimasa Kataoka (NAOJ)

112.8

16.4

13.2

1.6

0.8

0.4

0.2

0.1

[%]

s RS, FARMTA X,
ZiREHOH S

o S YRDIRIN » BYELZIZFED
e NG -2 P Sl W A Y fa

—_
o

B scat (apax =50 pm) + align
scat (aya =70 pm) + align [
scat (aya =100 um) + align

[N
(@)
T

[%]

n
—
o~
I
N
)

scat (ayax =150 um) + align []

al polarization fractio

c 2 o = =
=~ O 0 O (\O)
77 T T T T T

wavelength [um]

Kataoka et al. 2017



