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~ Keplerian Disk (proto-star disk) 4
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. v:velocity of the molecular

R: from the central of the star
 M:the mass of the object
| G:gravitational constant
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Method

= « Data & information
1 ALMASV data & archive data

~ Splatalogue

~ * Software

- Common Astronomy Software Applications

(CASA)

« Knowledge
| ADS
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Transition
| IRAS16293A&B 0  12CO, HRCN, 8CH,0H 6-5, 8-7, 15-14
| VLA1623 0 C180, DCO* 2-1,3-2

| HD163296 I  13CO, C180, 12CO, 2CO 2-1, 2-1, 2-1, 3-2
HL Tau ltoll 12CO, HCO* 1-0, 1-0

Species Optically thick Optically thin
v

13CO Sometimes
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IRAS16293A&B

IRAS16293A&B

IRAS16293B

VLA1623

VLA1623

HD163296

HD163296

HD163296

HD163296

HL Tau

HL Tau

12CO
HICN
13CH,OH
C80
DCO*
12CO
13CO
C180
12CO
12CO

HCO*

Transition

15 (0,15)-14 (0,14)

2-1

3-2

3-2

2-1

2-1

2-1

1-0

1-0

(GHz2)

691.47308
690.55207
703.88965
291.56036
216.11258
345.79599
220.39868
219.56036
230.53800
115.27120

89.18853

Rest Frequency Band

3

Transitional

energy
(K)

82.9738

116.0094

250.3083
5.2688
10.3721
16.5962
5.2888
5.2688
5.5321

0

0



L
o
2
L
=
f__'j
¥
™
(]
(]
[
LN
a

IRAS16293-2422A&B

ALMA7 3.image—raster IRAS 16293-2422 is a well

< studied low-mass very young star.
-

- A&A 2013 Luis A. Zapata et al °’

;\:\ Constellation Ophiuchus

> 1.5 ; Right ascension | 16h 32m 22.736s

- Declination —24° 28" 32.5"

2 Beam size 0729 X 0".17

—24728'38" Band 9

16"32M23° 22°.6
J2000 Right Ascension

. Continuum image 3
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Moment maps of IRAS16293-2422A

CO_sourceA_mom1_sn3.imuge—raster
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Figure shows Intensity (contours) and velocity (color-scale) integrated map of 2CO.
Contours are in steps of -3, 3, 5, 7a with 6=0.1Jy/beam.
blue contours: blue-shift; red contours: red-shift; magenta contour: IRAS16293-24
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Moment maps of IRAS16293-2422A

H13CN_mom1_sn3_sourceA_chans1~5C.imuge—re H13CN_mom1_sn3_sourceA chans1~50.image—re
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Figure shows Intehsity (contours) and velocity (color-scale) integrated map of HCN.
Contours are in steps of 3, 5, 7, 10, 20, 300 with 6=20mJy/beam.

white contour: IRAS16293-2422A
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P-V diagrams of IRAS16293-2422A o

1.0 ‘ — 01M,H 0.4
| 0.3 M,
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position offset (arcsec)
Jy Beam
position offset (arcsec)

Visg (kms™)

Left figure: H13CN right figure: 12CO
Contours are in steps of -20, -10, -5, -3, 3, 5, 10, 200 ¢ =20mJy/beam for H13CN, o
=0.1Jy/beam for 12CO.
curves: kepler’s third law, different colors represent different masses of the proto-

star.(except blue line: infall)
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Moment maps of IRAS16293-2422B

ALMABZ.mom1.v3.whole_region.MOMUsnS_abs.image- ; 7
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The figure shows intensity (contours) and velocity (color-scale) integrated map bf
12C0O(J=6-5). Contours are in steps of -3, 3, 5, 7o with o= 1.9Jy/beam
blue contours: blue shift; red contours: red-shift; Whlte contour IRA816293 2422B
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Moment maps of IRAS16293-2422B
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Fig. 1b&1c Intensity (contours) and vélocity (color-scale) integrated maps of 13CH3OH
and H'3CN . Contours are in steps of -3, 3, 5, 7a with o= 0.16Jy/beam

blue contours: blue-shift red contours: red-shift white contour: IRAS16293-2422B

Photo: PlanetFacts.org/




0.0

Jy Beam™*
position offset (arcsec)

|
=
o

position offset (arcsec)
I
o
[o2]

Visg (kms™)

Left figure: without inclination angle, right figure: with inclination angle

B *Inclination angle = 73° (for my assumption)
Contours are in steps of -20, -10, -5, -3, 3, 5, 10, 200 o =0.1Jy/beam for 12CO
curves: the kepler s third law of, different colors representdlfferent masses @‘the

A% f:)
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Left figure: without inclination angle, right figure: with inclination angle
Contours are in steps of -20, -10, -5, -3, 3, 56 ¢ =60mJy/beam for H3CN.

curves: the kepler’s third law of, different colors represent different masses of the

proto-star. (except blue I|ne mfall)
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P‘Vr_“&dlagrams (line:1*CH OH)

~40.25

0.00

Jy Beam™*

-0.25

position offset (arcsec)
position offset (arcsec)

-0.50

Visg (kms™') Vign (kms™)

Left figure: without inclination angle, right figure: with inclination angle
Contours are in steps of -5, -3, 3, 50 0 =80mJy/beam for **CH,OH.
curves: the kepler s third law of, different colors represent dlfferent masses of the

proto -star.(except blue line: infall) S
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Consellation Ophiuchus
Right ascension | 16" 26™M 26.419s |
Declination —24° 24' 29.988"
Beam size 0".85 X 0".56
Band 6
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Flgures show Ieft Intensity (contours) and velocity (color-scale) integrated map of
CI8Q, right: Intensity integrated map of DCO*. Contours are in steps of -3, 3, 5,

7,10,200 with 0=10mJy/beam for C180 g=5mJy/beam for DCO*.
blue contours: blue-shift; red contours: red-shift; yellow/ magenta contour:VLA1623
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: Left figure: C*8Q, right figure: DCO* ,
- Contours are in steps of -20, -10, -5, -3, 3, 5, 10, 20, 300 o =8mJy/beam for C'80, ¢

; =3mJy/beam for DCO*.

curves: the kepler’s third law of, different colors represent different masses of the
proto-star.(except blue line: infall)
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HD163296
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Figres show (left &\right) Intensity of 13CO and C80O . Contours are in
steps of 3, 5, 10,20,30,400 with o= 10mJy/beam and o= 7mJy/beam for
CHQ.
blue contours: blue-shift red contours: red-shift
black contour: the continuum emission red line :p-v cut
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Moment maps

CO_2_1_mom0_sn3.imoge—raster
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The figure(left) shows, intensity (contours) and velocity (color-scale) integrated
map of 2°CO(J=3-2, Band7). Contours are in steps of 5, 10, 20, 30, 400 with
o= 30mJy/beam.

Right-hand side shows the intensity map of 2CO(J=2-1, Band6). Contours are
In steps of 5, 10, 20, 30, 40, 50, 70¢ with o= 10mJy/beam.
blue contours: blue-shift; red contours: red-shift red line: p-vecut
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The figures show, left: 12CO(J=3-2), right: 12CO(J=2-1)
Contours are in steps of 5, 10, 20, 30, 50, 700 with o= 10mJy/beam for
12C0O(J=3-2), 3, 5, 10, 20, 300 with o= 10mJy/beam for 12CO(J=2-1),
curves: kepler’s third law, different colors represent different masses of the

proto-star.(except blue line: infall)
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The figure shows, yellow contours:3CO ,red contours:C80

Contours are in steps of 3, 5, 10,20,300 with = 10mJy/beam
curves: kepler’s third law, different colors represent different masses of the
proto-star.(except blue line: infall)

Bpars .
S

Photo: PlanetFacts.org/



HL Tau

Q' V :
HI_:Z%’U_BfSIr‘;’wge—mster
| * continuum image band6
18°14'00" » .vo -
59" o = o ‘
58" : ﬁq{ & ; B¢
57" i gl E

o

JZ000 Declination

HL Tau_B&.image—raster
55”

&

B4

~®

04"31M38%.7 38°5 38°.4
J2000 Right Ascension

~

7||

=

Constellation Taurus
Right ascension | 16" 32m 22.736° ¥
Declination —24° 28" 32.5" 1801 355

04"31M38° 50 38%.44 38540

Beam size 0”.08 X 0”.06 . .
J2000 Right Ascension

JZ2000 Declinatian
GILELPZO)

>

ol

5
5
5
5
)
57
5
5
5]
5

o

e
Y

5 T

Band 3 T e
Pho

to: PlanetFacts.org/

TS (02 vl TR I
‘% , S¥ire




J2000

Right ascension
Declination
Beam size
Band

&.image—raster

T T T T
q Ex107°
1 5% 1077
. 431077
o} i &
>
570 A 3x10°° @
56".8 7 3
56".6 q %1077
564 q
18°13%8".2 1077
04"31M38° 50 38%.44 38540  38° 35
J2000 Right Ascension 0]

Photo: PlanetFacts.org/



HL Tau moment maps

HCO_mom0_sn3.image—raster
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The figures show(left: ?CO(J=1-0, Band3), right: HCO*(J=1-0, Band3)),
Intensity (contours) and velocity (color-scale) integrated map of CO, contours
are in steps of 3,5,7,10,20,30,400 with o= 8mJy/beam the Iintensity map of
HCO* , contours are in steps of 3, 5, 10, 200 with o= 2mJy/beam
blue contours: blue-shift; red contours: red-shift, red line: 3o/ cidetracts.org/
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These figures show, left: 12CO, right: HCO*
with inclination angle red contours are in steps of 5, 10, 20, 30, 400 with =
10mJy/beam 12CO. curves: the kepler’s third law of, different colors represent

different masses of the proto-star.(except blue line: infall)
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Conclusions

| Kepuenan Disk 2

VLA1623 g

IRAS16293 A&B
VLA1623 v WIAREZS | pieer X
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HD163296 180 v
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This Is the end of my presentation,‘,'"
thank you for your Ilstenmg
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Assume thin disk

HL Tau_B&.image—raoster
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