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ABSTRACT

? ? ?

To characterize the dense core population and star formation activities in the Central 
Molecular Zone of the Galaxy, we have carried out a mini-survey of a sample of three 
representative clouds, including 20km/s cloud, Sgr C, and the Dust Ridge cloud ‘e’ 
(cloud e hereafter), using the 3mm and 1.3mm bands of the Atacama Large 
Millimeter/submillimeter Array (ALMA). 
In this first paper of the series, we report ALMA dual-band continuum observations at 
a resolution of about 2000AU towards cloud e, whose star formation efficiency has 
been suggested to be lower than expected.

1. Calculation of Spectral Index in each Pixel

Based on the observational data obtained from 
, we have derived the flux values of Cloud 'e' 

at each pixel in both bands. These values were used to calculate the 
spectral index map at each pixel.  Through color coding 

representation, most locations exhibit variations in spectral index 
between 2 and 5, indicating that radiation is primarily governed 

by optically thin emission.

2. Identification of Cloud Cores

We smooth the band 3 & 6 continuum images  to a  common 
resolution (0.3” * 0.2”, ~2000 AU), and then we use astrodendro 

identify 33 dense cores simultaneously in two bands (purple 
contours) using a signal-to-noise ratio of 5. Additionally, 9 cores are 
only detected in band3 (red contours), and 75 cores are exclusively 

detected in band6 (cyan contours)(Rosolowsky et al. 2008).

3. Calculation of Core Mass and Spectral Index 

All core spectral indices are greater than 2, indicating that these radio 
sources are generated by optically thin dust emission.

The mass distribution of the identified 34 dense cores is shown in the 
figure. The blue dashed line represents the mass threshold determined by 

rms. The red short lines below indicate the specific masses of each 
identified dense core. It can be clearly observed from the figure that the 
mass distribution of dense cores conforms well to a power-law behavior.

4. Fragmentation of Filaments

Due to the approximate equality between the critical value and the observed 
value, the structure is consistent with the 

 and filamentary fragmentation scenario.

5. The spatial distribution of cores
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Here,       represents the normalized average edge length of the minimum 
spanning tree, which is given by the formula below.     refers to the normalized 
correlation length, which is defined as the ratio between the average inter-core 

spacing and the cluster radius(Cartwright & Whitworth 2004).
, which means Q is associated with the fractal dimension. 

‘+’ denotes the central positions of each cloud core drawn in ALMA band 6 
data using astrodendro. These cloud cores are connected by black lines 

using the Minimum Spanning Tree algorithm.


