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; Kepian disk

We use moment map to stuy evéry disk ,if the disk_obeys
kepler's law ,we call it keplerian disk .It obey’s the following
equation
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Keplerlan curve
N N Jld

A kind of curve that obeys kepler's law, and is Inversely
proportional to the square root of its distance from the

center

It can used to measure the mass of the source



column density
It means the quantity of molecular or matter per unit area,
and we can use it to times the area of the disk to estimate
the mass of the disk

Besides ,column density is based on radiative transfer and
collisional excitation of molecules




column density

The column density N is equal to

Niot(C180) =———— ("% +)exp(—

8*1r3*u2#J,*R; " h*B

)[exp( )-11"*fdvz,

kT ex

E,,=15.81K(C180,2-1)
T,.=10K
u=1.1079*10"1%°
J.,=2(C180,2-1)
Ri:]-
B=54891.42(MHz)
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Read header

Calculate column
density

Draw keplerian
curve

Moment map

Position-velocity
diagram

Importfits and
exportfits
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use it to diagnose whether it is a kepl
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R | use column density to calculate the qUantity of the molecular .
% per cm?,and use this to calculate the mass of the disk.

Therefore | calculate the mass of the disk(L1448) for 0.045 solar |
mass.

L




.
A e
"N |

" fou
protostar system
Center:4h31m44.5
18d8

Class:0

3

s,

"



J2000 Declination

.

Lupus_3_MMS_C180_2-1.moment0,105~140,image—ruste

44" | | | | | |
1 km/s

4% q
8 i
50" - .
52" [ .
54" i
56" [ .
~xoasg O i
| IL | | | |

167091856 1852 18°0 17°8 17°6
J2000 Right Ascension

J2000 Declination

Lupus_

44”

4"

48”

50”

52“

54

56“

-39°04'58"

S_MMS_C180_2-1.moment0.mask.105~140.image-raste
| | | | | l
-20 km/s

Lupus_3_MMS_C180_2-1.moment1.105~140.rms.image—raster
| | | | |

1 km/s
40" F i

44“ - -

48" 7

52" . ** ‘ .
. . ‘

56” = ) =

JZ2000 Declination

- . -39°0500" 1

- 0O . o4 O 1
| | | | | | | | | | |
16709™18%.6 1852 1850 17°8 17°6 16"09™19%.0 1850 17°5 170

J2000 Right Ascension J2000 Right Ascension




J2000 Declination

44"

46"

48"

50"

52"

oS4

56"

—~39°04'58"

16"08™18%.6

18%.2

18°.0

17°.8

JZ2000 Right Ascension

-

176

LSRK radio velocity (km/s)

162

-2

-1.5

-

S
Lupus_3_MMS_

-1

-0.5 0 0.5
Offset {oresee)

- Sig\

.\ .

1.5



J2000 Declination

L Lupus_3_MMS_C180_2—1.image.pvline.007—raster

46"
48" o
h
50“ R
2
52" 8
[1¥)
>
,%
54" o
é
56” E
—39°04'58"
16"08™M18%.6 18%.2 18°.0 17°8 17°86 2 15 -1 05 0 05 1 15 2
J2000 Right Ascension Offset {arcsec)

N . »




- - [4

* %
i Keplerian curve

1.5

position offset (arcsec)
|
o
9]




System: binary
B protostar system

N Center:04h39m53.9 =

j +26d03m09

Class:1
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| use column density to calculate the quantity of the molecular
per cm? ,and use this to calculate the mass of the disk.

Therefore | calculate the mass of the disk(TMC1A) for 0.01875 REE .S
solar mass. N
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. FETRARN L
| use column density to calculate the quantity of the mo
per cm? ,and use this to calculate the mass of the disk.

-
lecular

Therefore | calculate the mass of the disk(DG TAU B) for 0.0541
solar mass.
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Conclusion

source Line Keplerian disk

f Lupus3 MMS  C180
d (class 0) A

serpens_smm4 (C180,13CO X
(class 0)

TMC1A C180
(class 1)

L1551NE C180
(class 1)

DG TAU B C180
(class 1)

L1448(class 0) (C180,13CO

Mass of the disk
X

0.019 solar mass

0.046 solar mass

0.054 solar mass

0.045 solar mass
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