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Brightness of Stars
• Hipparchus（Greek astronomer; 160-127 b.c.）

divided the brightness of stars into 6 classes, the 
brightest being the first magnitude, the faintest 
the 6th magnitude, to compile the first star catalog.  

• Nowadays, the 星等 (magnitude) is still in use to 
express the brightness of a star
1 to 6 mag→ difference of 5 mag = 100 times in 
brightness   ∴ 1 mag≒ 2.512 times
Δm = m1 - m2 = -2.5 log (S1/S2)
in which S1 and S2 are fluxes 

Note: the larger the value in magnitude, the  
fainter the star.

• Luminosity（光度）── total radiation power 
of a celestial object 
e.g., L☉~ 4 x 1033 erg/s

• Flux（通量）─ passing through unit area 
• Brightness（看起來亮度）
• Magnitude（星等）─ a measure of brightness 
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• Some stars would be brighter than the 1st mag
stars in Hipparchus catalog 
e.g, α Lyrae（Vega, 織女星）is a 0th mag star, 
Sirius（天狼星，大犬座α）has mag=-1.42 

• The Moon has mag=-12.5; the Sun mag=-26.5 
• Unaided eye can see mag~6.5; through a 5 m 

telescope with an unaided eye, one can see 
mag~24 stars

• Can see much fainter objects with a sensitive 
detector which can take long exposures.

• The above are 視星等 (apparent magnitude)
• What appear brighter may not actually have 

more emitting power (luminosity)ß distance

絕對星等 (absolute magnitude)

• m - M = 5 log d - 5 in this distance-magnitude 
relationship, m is apparent magnitude, M is 
absolute magnitude, d is distance in parsec.
∴ The absolute magnitude of an celestial 

object is its apparent magnitude if it would 
have been at the distance of 10 pc. 

• Proxima Centauri, the nearest star, has a 
parallax distance of d = 1.3 pc and m = +11.1, 
à M =11.1 - 5 (log 1.3) - 5 = 15.5
c.f. Our Sun has M = 4.8, so in comparison, 
Proxima Cen is much fainter.
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天體的命名
• 最亮的星：神話à有各自名字
• 同一星座，大致依亮度按希臘字母排列命
名，最亮的叫α，次亮的叫β，依此類推，
加上星座名，便成全名。
例如 Anteres＝心宿二＝α Scorpii＝天蠍座α

• 變星（亮度看起來會變化的恆星）從 R 開始
例如 R CrA乃 Corona Australis (南冕座R星)；

T Tau＝ T Tauri乃 Taurus  座T星
• 習慣上常將某類星體第一顆發現或研究的
星，作為該類星體的名稱。
例如 T Tauri stars are solar-type young stars.

星群 (asterism) --- the pattern of (bright) 
stars, appearing to the eyes.  Stars may 
not be physically associated to each other.
星座 (constellation) --- A patch of sky
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http://www.allthesky.com/constellations/orion/mainm.html

Messier Catalog

• Messier, Charles Joseph (1730-1817) 
French astronomer; comet discoverer; noted 
various objects (nebulae and star clusters) which 
could have been misidentified as comets
è Messier Catalog
üHad 45 entries in the first version in1771
üAddition of 23 more entries in 1780 revision
üMessier’s last publication in 1781contained 

103 entries
üPresent Messier catalog has 110 entries of 

nebulae, clusters and galaxies.
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Famous Messier objects

M1 --- Crab Nebula 蟹狀星雲

M20 --- Trifid Nebula 三裂星雲

M27 --- Dumbbell Nebula 啞鈴星雲

M31 --- Andromeda Galaxy 仙女座星系

M42 --- Orion Nebula 獵戶座星雲

M45 --- Pleiades  昴宿星團
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M104 --- Sombrero Galaxy, imaged by LOT

• New General Catalog
= New General Catalogue of Nebulae and 
Clusters of Stars
compiled by J. L. E. Dreyer and published 
in 1888; with 7840 galaxies, nebulae and 
star clusters

• Index Catalogue supplementing NGC 
catalog

Both NGC and IC are arranged in increasing 
RA order

e.g., M1=NGC 1952, RA 5:35; Dec 22:01 (Taurus); 
Type: supernova remnant 

e.g., M104=NGC 4594 RA12h37.3m DEC-11°21' 
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Optical (left) and near-infrared (right) images
of IC348, an embedded star cluster


