
天文研究有用的工具

• SIMBAD/google/wikipedia 某天體的性質、找某類天體

• Images 影像數據庫 --- Digital Sky Survey (DSS)、PS1

觀看影像 （FITS）

• Data 數據資料庫 --- Vizier

TOPCAT 處理「目錄式」數據 processing/analysis/visualization

應用在星團

• Gaia太空望遠鏡數據（恆星的坐標、距離、運動）

• PARSEC 恆星演化計算





















「金屬豐度低」
 較熱、較亮





以M67為例

什麼樣的天體

在天空何處（赤經、赤緯；
銀經、銀緯）；何時適合觀看

距離

大小（角度、實際長度）

年齡

多少成員星

豐度

怎麼運動（看起來、實際）

多少比例是雙星、是變星
周圍有行星

有哪些X射線源、紅外源

是否有共存的分子雲



• https://www.astro.ncu.edu.tw/~wchen//Data/HiTeacher

s2021/m67twomassDR3_30min.csv

•

https://www.astro.ncu.edu.tw/~wchen//Data/HiTeacher

s2021/taurus2massDR3_30min.csv

https://www.astro.ncu.edu.tw/~wchen/Data/HiTeachers2021/m67twomassDR3_30min.csv
https://www.astro.ncu.edu.tw/~wchen/Data/HiTeachers2021/taurus2massDR3_30min.csv


To Identify Members in a Star Cluster

Members: similar in positions and in space motions …

Member stars are grouped in at least 6-dimensional 
space, 3 in location (position and distance) and 3 in motion 
(proper motion and radial velocity)  (and in metalicity, etc.)

 To secure the member list, find 

– grouping in space (sky coordinates + distance)

– grouping of proper motions (and radial velocity)

– grouping along the main sequence/isochrone (CMD)



M67 an OC ~4 Gyr old (i.e., solar age), [Fe/H] = −0.1, 

distance 800 to 900 pc, an apparent angular diameter > 30’ 

2 old OCs

A Case Study



Fan+96 BATC



Two Micron All 
Sky Survey 
(2MASS) data

M67 field vs a 
Galactic field



Gaia (Space Telescope)

 2013 to 2022? by ESA 

 High-precision astrometry 
(position)  distance + motion 
 3D map of MW and beyond; 
quasars, exoplanets

 < 20 mag (1% MW) 
Orbit @Sun-Earth L2

1.45 m × 0.5 m primary 

 G, BP, RP photometry + spectroscopy 
 𝐿, 𝑇eff, 𝑔, Τ𝑀 𝐻 , and RV 

 Latest DR2 in 2018





Gaia data vizier and the cross-match tool



Gaia positions 

All stars within 1 deg field … 

Concentration at center (the 
cluster) obvious

Extended shape?



Gaia proper motions Gaia parallaxes

Cluster moves 
differently from field 
stars (solar motion)

Cluster populated within 
a distance range



Gaia CMD

The cluster sequence stands 
out clearly in the CMD, 
though there are many 
contaminations, i.e., non-
members.  



plx(max)=1.15  d=870 pc

With some preliminary selection criteria in sky coordinates, 
proper motion, and parallax …

ok=WHERE( plx LT 10 and plx

GT 0 and plx LT 1.5 and plx

GT 0.5 and ABS(pmra+12) LT

5 and ABS(pmde+4) LT 5 )



Iterative membership 
selection

 Age and distance
 Blue stragglers 
 Red clump giants
 “Blue clump”?
 Binaries
 White dwarfs?
 Brown dwarfs?







CTTSs characterized by infrared excess in the SEDs

Bertout (1989)

… and also UV excess 
 spectral “veiling”
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利用「紅外超量」infrared excess 指認年輕恆星

•M67 方向 直徑30角分；星團區＝成員＋場星

Gaia eDR3（選擇下載「需要」的參數）

 先少量，然後無限制、999 filled，可以下載道 CDSportal

2MASS data, 同樣天區

Cross-match 結合兩個目錄，也就是同樣一顆星有兩筆數據庫
的資料

•Do the same for the Taurus cloud, and identify young 
stellar candidates.
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