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# 00 Aims

- Establishment of method of molecular cloud identification

- Calculation of basic physical parameters of molecular clouds
- Reveal inner-structures of molecular clouds

- Identify far distant clouds

- Reveal size function and mass function of molecular clouds
- Distribution of clouds in the galaxy

Verification of Identification method
Identification Method using the results of Dendrogram

* Dendrogram : treat as a tree that represents the hierarchy of
the structures
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# 01 Introduction

- FUGIN survey
* FUGIN : NRO45m + FOREST

NRO 45m : High spacial resolution (~ 15" @ 2C0O)
0.2 pc @ 2.0 kpc (sagittarius arm)

—> detectable inner structures in clouds
FOREST : detect multi lines simultaneously

12CO : detect the structure with low column density

3CO : detect the inner structure in the clouds

C!80 : detect the dense gas in the clouds



# 01 About FUGIN

Survey Strategy
- Area : the first quadrant (10d <L < 50d ; -1.0 < b < 1.0)

BEERECINCO, C'°0
- effective velocity resolution : 1.0 km/s @ 3 mm
- effective angular resolution : 20" @ 2CO
- final map
*|,b grid = 8".5, velocity grid = 0.65 km/s
velocity range = -100 km/s < v < 200 km/s
Noise level : 0.8 - 2.7 K @ dV = 1.3 km/s (*2CO)



# 02 Results of FUGIN data

FUGIN : 2CO (R) & 13CO (6) & €80 (B) : NAOJ

Spitzer : 24um (R) & 8um (G) & 5.8um (B) : NASA



# 03 Molecular Cloud Identification

Structure Identification using the results of Dendrogram

leaf 1 ‘* +—‘ leaf 2

branch @—. *—O leaf 3

Dendrogram can identify the structures with various scales at the same time
—> We can identify the molecular cloud as well as the internal structures



# 04 Molecular Cloud Identification

< Cloud candidates >
- select separate velocity
- final identified structures : 93799

- Physical parameters of Trunks
dV =10-18.3 km/s, R(") = 19.8 - 2190" , N(H2) = 3.8x10%% - 3.4x10%” cm™®
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Molecular Cloud Identification

- final identified structures : 93799

- Physical parameters of Trunks
dV = 1.0 -18.3 km/s, R("*) = 19.8 - 2190" , N(H>) = 3.8x10%2 - 3.4x10?7 cm™

< Example of Identified Structures >




# 05 Distance of Molecular Structures

< Decision of Distance >
- Using kinetic distance estimated using the LSR velocity
- Near / Far distance problem Sun V,

Check - The different of parameters between
the distant clouds and the local clouds — |

Ry




LSR radial velocity (kms™)

# 05 Distance of Molecular Structures

< Decision of Distance >
- Using kinetic distance estimated using the LSR velocity
- Near / Far distance problem

Sun

Check - The different of parameters between

the distant clouds and the local clouds
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# 05 Distance of Molecular Structures

Check - The different of the parameters between
the distant clouds and the local clouds
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# 05 Distance of Molecular Structures

< Near/Far Check list>
- Average I.T. (Average Intensity)
- Virial ratio
- hight of the structures

- (Image : distribution of intensity)




# 05 Physical Parameters of Molecular Structures

< Molecular Clouds >

- Physical parameters of Trunks
dV = 1.0 - 18.3 km/s, R(pc) = 0.03 - 72.4 pc, M(Mo) = 0.1 - 3.0x10° Mo
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# 05 Physical Parameters of Molecular Structures

< Relation of Physical Prameters >

dV vs R Mv vs Mc
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