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ᗆ䴠㣩1,2,3θᶄ 㧸1,2θԱ㠪䘒1,2

(1. ѝഭ、ᆖ䲒 ഭᇦཙ᮷ਠˈेӜ 100012˗ 2. ѝഭ、ᆖ䲒 ሴ⭥ཙ᮷䟽⛩ᇎ傼ᇔˈेӜ 100012˗ 3. ѝ

ഭ、ᆖ䲒བྷᆖˈेӜ 100049)

᪎㾷φ ӁṨ䍘䟿࠭ᮠ(CMF)ᱟ࠶ᆀӁѝ㠤ᇶӁṨⲴањสᵜ㿲⍻ᙗ䍘ˈ㻛⭘ᶕ⹄ウᚂᱏⲴ

ᖒ࠶〟ˈє⿽ᖒᔿᶕ㺘䗮Ǆṧᵜ䖳ሿᰦ࠶ᗞ઼࠶〟⭘࿻䍘䟿࠭ᮠ(IMF)ⲴᡀഐǄCMFਟԕࡍ

ᔿⲴCMFᤏਸࠪⲴ㔃᷌㜭ཏ␵Რൠ৽᱐ࠪӁṨⲴᮠⴞ˗ṧᵜ䖳བྷᰦˈᗞ࠶ᖒᔿⲴCMFਟԕ

ਸᒦᮠᦞ᰾⺞ൠ㺘䘠CMFǄа㡜ᶕ䈤ˈCMFᴹᑲᖻ઼↓ᘱሩᮠє⿽࠭ᮠᖒᔿǄ൘⑽⍱ᆈ൘

Ⲵᛵߥлˈ↓ᘱሩᮠ࠭ᮠਟԕᴤྭൠᤏਸCMF˗ᑲᖻᖒᔿⲴCMF䉡ᤷᮠ൘аᇊ㤳ത޵⌒ࣘˈ

ަབྷሿоཙ४઼ṧᵜᴹޣǄSalpeterᨀࠪᚂᱏⲴࡍ࿻䍘䟿࠭ᮠ(IMF)ᱟањᑲᖻ࠭ᮠˈᖸཊ⹄

ウ䇔ѪCMFоIMFᱟ⴨լⲴǄ㘼䘁ᵏⲴаӋ⹄ウᐕ֌䇔ѪCMFоIMFᱟн⴨਼Ⲵˈ䘉ѫ㾱ᴹ

йᯩ䶒Ⲵ৏ഐ˖(1)⭘ањާփⲴᑲᖻ࠭ᮠ৫ᤏਸањԫ᜿Ⲵ〟࠭࠶ᮠᱟнਟ䶐Ⲵ˗(2)ਚᴹ

ᖃM≪Mmax(ᡆ㘵Mmax −→ ∞) ᰦˈ〟࠶ᖒᔿⲴCMFਟԕ䘁լൠ䇔ѪᱟᑲᖻᖒᔿⲴ˗(3)䟷

⭘Monte Carloᯩ⌅ᤏਸCMF 㜭ཏ໎࣐ᤏਸ㔃᷌ⲴਟؑᓖǄ

ީ 䭤 䈃φᚂᱏᖒᡀ˗ӁṨ˗ӁṨ䍘䟿࠭ᮠ˗ᚂᱏࡍ࿻䍘䟿࠭ᮠ

ѝѝѝമമമ࠶࠶࠶㊫㊫㊫ਧਧਧ˖̟̟ P152 ᮷᮷᮷⥞⥞⥞ḷḷḷ䇶䇶䇶⸱⸱⸱˖̟̟ A

1 ᕅ 䀰

ᚂᱏᖒᡀᱟཙփ⢙⨶ѝⲴสᵜ⹄ウᯩੁǄᚂᱏᖒᡀҾ࠶ᆀӁⲴ㿲⛩൘ཙ᮷⭼ᐢ㻛ᒯ⌋

᧕ਇˈ㘼ӁṨᱟⴤ᧕ޣ㚄࠶ᆀӁ઼ᒤ䖫ᚂᱏⲴཙփ
[1]

ˈӁṨⲴᖒᡀ઼╄ॆሩ⨶䀓ᚂᱏᖒᡀ㠣

䟽㾱Ǆޣ

ᆀӁᱟቈෳ઼≄փѝ儈ᓖ㔃ᶴॆⲴ४ฏ࠶
[2]

ǄӾ㿲⍻Ⲵ䀂ᓖˈElmegreen 䇔Ѫ࠶ᆀӁ

Ⲵሯભоަࣘ࣋ᆖᰦḷᱟਟ∄䖳Ⲵ
[3]

˗䘉ሩ࠶ᆀӁⲴᖒᡀᵪާࡦᴹ䟽㾱᜿ѹǄ൘↔ᶑԦ

лˈPringleㅹӪ䇔Ѫ˖࠶ᆀӁнᱟ䙊䗷৏ᆀ≄փߧতᖒᡀⲴˈ㘼ᱟ䙊䗷㠤ᇶᱏ䱵ӻ䍘䱴

㚊(agglomeration) ᖒᡀⲴˈᒦф㠤ᇶⲴᱏ䱵ӻ䍘ཊᮠᐢ㓿ᱟ࠶ᆀᖒᔿ
[4]

Ǆ

᭬ふᰛᵕφ 2014-01-16˗ ഔᰛᵕφؤ 2014-03-05

䍺ࣟ亯ⴤφ973亩ⴞ (2012CB821802)˗ഭᇦ㠚❦、ᆖส䠁 (11373038)˗ѝഭ、ᆖ䲒ᡈ⮕ᙗݸሬ、ᢰу亩(B㊫) (XD-

B09000000)

䙐䇥֒㘻φᗀ䴚㣣ˈxfxu@nao.cas.cn



300 ཙ ᮷ ᆖ 䘋 ኅ 32ধ300 ཙ ᮷ ᆖ 䘋 ኅ 32ধ300 ཙ ᮷ ᆖ 䘋 ኅ 32ধ

ᖒᡀ࠶ᆀӁⲴ≄փѫ㾱ᱟ࠶ᆀˈ䘉Պ৽䗷ᶕᖡ૽᯻⏑ᱏ㌫ⴈѝᱏ䱵ӻ䍘Ⲵᙗ䍘ˈ䘋㘼ᖡ

૽ᱏ㌫Ⲵ╄ॆ
[4]

Ǆ࠶ᆀӁᖒᡀˈӗ⭏ᚂᱏˈ࠶ᆀӁ㻛⹤ൿǃ⎸ᮓˈ䘉Ӌ䗷〻ਁ⭏൘ࠐњࣘ࣋

ᆖᰦḷ޵ˈ䘉Պሩ࠶ᆀӁⲴᖒᡀᶑԦ䇮㖞ѕṬⲴ䲀ࡦ˗਼ᰦˈ৽䗷ᶕ৸ѕ䟽ᖡ૽ᚂᱏᖒᡀ䗷

〻ᵜ䓛Ⲵࡍ࿻ᶑԦˈ䘋㘼ᖡ૽ᚂᱏⲴᖒᡀ⦷઼ࡍ࿻䍘䟿࠭ᮠ
[3]

Ǆ

ᖃᕕ╛Ⲵ≄փൽ㕙ᰦˈ࠶ᆀӁѝՊᖒᡀቪᓖሿն㜭ᖒᡀᚂᱏⲴ㠤ᇶӁṨǄӁṨᱟ࠶ᆀ

Ӂѝ⑙ᓖ઼⎸ݹᓖ᰾ᱮॷ儈Ⲵࠍ㚊փ(condensation)ˈᒦфᱟ⭡ᕅ࣋ᶏ㕊Ⲵˈ਼ᰦҏਟ㜭ᱟ

൘╄ॆᒿࡇк༴Ҿ৏ᚂᱏѻࡽⲴཙփ
[1]

ǄӁṨਟ࠶Ѫй㊫——ᰐᚂᱏӁṨ(starless core)ǃᱏ

ӁṨ(prestellarࡽ core)ǃ৏ᚂᱏӁṨ(protostellar core)(㿱മ1)ˈ䘉й㊫ӁṨ䲿⵰ަ╄ॆ׍

⅑ࠪ⧠ǄᡁԜ䇔ѪᰐᚂᱏӁṨѝᱟ⋑ᴹԫօⓀⲴˈ䘉䟼ⲴĀⓀāᤷⲴᱟ৏ᚂᱏǃࡍᵏᚂᱏ

փ(young stellar object, YSO)ǃᒤ䖫ᚂᱏㅹ
[5]

Ǆ൘㿲⍻кˈ䘉ӋⓀਟ㜭ᱟ㓒ཆⓀǃሴ⭥Ⓚᡆ

㘵ڦᶱཆੁ⍱
[6]

ǄᱏࡽӁṨᱟᰐᚂᱏӁṨ╄ॆⲴӗ⢙
[7]

ˈҏнवਜ਼ԫօⓀˈն∄ᰐᚂᱏӁṨ

ᴤ㠤ᇶ˗ᰐᚂᱏӁṨоᱏࡽӁṨ൘㿲⍻кᖸ䳮४࠶Ǆ৏ᚂᱏӁṨѝࡉਜ਼ᴹⓀˈᒦфṩᦞަ╄

ॆⲴ⣦ᘱ৸ਟ࠶Ѫ㊫ර0 (class 0)
[8]

ǃ㊫රI (class I)
[9]

઼㊫රĊ(class Ċ)৏ᚂᱏӁṨ
[10]

Ǆ

ഴ 1 п㊱ӇṮ⽰ᝅഴ

ⴞࡽⲴӁṨᖒᡀ⨶䇪ѫ㾱䳶ѝ൘є⿽㿲⛩˖(1)ӁṨᱟ⭡Ҿᕕ╛≄փⲴ⑽ࣘ঻㕙ᖒᡀ

Ⲵ
[11–13]

˗(2)ӁṨᱟ䙊䗷⻱൪㓯ᡆৼᶱᢙᮓѻ䰤Ⲵѝᙗ⢙䍘Ⲵ䘀ࣘᖒᡀⲴ
[14–16]

Ǆ⻱൪൘ㅜа

⿽ᵪࡦѝਁᥕаӋ֌⭘ˈㅜа⿽ᵪࡦሩᓄⲴᱟа⿽ࣘ࣋ᆖⲴമۿ
[1]

˗㘼⻱൪ত൘ㅜҼ⿽ѝਁ

ᥕѫ㾱֌⭘ˈㅜҼ⿽ᵪࡦሩᓄⲴᱟа⿽߶䶉ᘱⲴമۿǄ䘉є⿽ᵪ઼ࡦᕅ࣋ਟ㜭൘ᚂᱏᖒᡀⲴ

䗷〻ѝਁᥕ䟽㾱֌⭘ˈնᱟа⿽ᵪࡦᱟ੖㜭൘ᡰᴹᛵߥлঐѫሬൠսӽн␵ᾊǄ↔ཆˈ⨶䇪

⹄ウ䘈㺘᰾˖аӋ䱴࣐Ⲵ䗷〻ˈֻྲ䗀ሴ৽侸
[17]

ǃоՊ㚊⍱⴨ޣⲴབྷቪᓖ◰⌒
[18]

, 㜭ཏᖡ૽

ᆀӁⲴ㔃ᶴˈ䘋㘼ᖡ૽ӁṨⲴᖒᡀǄ࠶

ӁṨⲴᖒᡀᱟӾ࠶ᆀӁࡠᚂᱏⲴޣ䭞а↕ˈӁṨ൘ᚂᱏᖒᡀ䗷〻ѝᢞ╄䟽㾱䀂㢢Ǆ

Shu ㅹӪ1987 ᒤᨀࠪањ䟽㾱Ⲵሿ䍘䟿ᚂᱏᖒᡀ⨶䇪˖ӁṨൽ㕙ᖒᡀ৏ᚂᱏ
[19]

Ǆབྷ䟿⹄

ウᐕ֌ҏ㺘᰾ˈӁṨᱟᚂᱏᖒᡀⲴ൪ᡰ
[20]

Ǆһᇎкˈ࠶ᆀӁѝਚᴹᖸሿ∄ֻⲴ⢙䍘ᖒᡀӁ

Ṩ(<10%)
[21]

Ǆ䘉᜿ણ⵰䖳վⲴᚂᱏᖒᡀ⦷ˈ਼ᰦҏ൘аᇊ〻ᓖк䲀ࡦҶᚂᱏⲴ䍘䟿ǄӁ

ṨⲴ䍘䟿࠶ᐳਟ㜭ሩᚂᱏⲴࡍ࿻䍘䟿ᴹ⵰нਟᘭ㿶Ⲵᖡ૽ˈаӋ⹄ウᐕ֌㺘᰾ӁṨ䍘䟿࠭

ᮠ(CMF) оᚂᱏⲴࡍ࿻䍘䟿࠭ᮠ(IMF)⴨լ
[22–24]

ቡᱟᴰྭⲴ䇱᰾Ǆ

ྲ᷌CMF઼IMFᱟ⴨լⲴˈӾᱏ䱵ӻ䍘ࡠᚂᱏˈ⇿њӁṨѝⲴᚂᱏᖒᡀ䗷〻(वᤜൽ

㕙ǃⴈ੨〟ǃ௧⍱ǃཆੁ⍱) ൘䍘䟿䖜〫᭸⦷ᯩ䶒ᖸᴹਟ㜭ᱟ⴨਼Ⲵ
[25]

Ǆྲ᷌CMF᰾ᱮ
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оIMF н਼ˈ⧟ຳഐ㍐(ྲㄎҹ੨〟)ᖸᴹਟ㜭ᖡ૽ᚂᱏⲴIMF
[25]

Ǆ

ྲ᷌CMFоIMFᱟ⴨լⲴˈ䛓ѸᡁԜ䇔ѪIMFᱟӾCMFⴤ᧕╄ॆ㘼ᶕˈӁṨоӁṨѻ

䰤ԕᚂᇊⲴᚂᱏᖒᡀ⦷╄ॆⲴǄ䘉ᰦሩҾᚂᱏⲴᰙᵏ╄ॆˈቔަᱟIMFⲴᖒᡀ৏ഐ䘉а䗷〻

Ⲵ⹄ウˈሶՊ䖜〫ࡠӁṨ䍘䟿ᶕⓀⲴ⹄ウкǄ䘉ᰐ䇪ᱟ൘㿲⍻кˈ䘈ᱟ൘⨶䇪к䜭Պਈᗇᴤ

Ѫਟ㹼Ǆഐ↔ˈ⹄ウCMFоIMF ᱟ੖⴨լާᴹ䶎ᑨ䟽㾱Ⲵ᜿ѹǄ

ӁṨ䍘䟿࠭ᮠˈ৸〠ഒ㈷䍘䟿࠶ᐳ࠭ᮠ(Clump Mass Function)ˈᱟᤷӁṨⲴᮠ䟿о䍘

䟿ѻ䰤Ⲵ࠭ᮠޣ㌫Ǆᰐ䇪ᱟĀcoreā̍ 䘈ᱟĀclumpā䜭ᱟᤷ࠶ᆀӁѝ㠤ᇶⲴˈሶ㾱ᡆ㘵ᐢ

㓿ᖒᡀᚂᱏⲴ४ฏǄѪᯩׯ䎧㿱ˈᵜ᮷ቡ㔏〠ѪӁṨǄ⹄ウCMFਟԕ४࠶н਼ⲴӁṨ⁑

රˈᑞࣙ⨶䀓ᚂᱏᖒᡀ䗷〻
[1]

, ҏਟԕ䇙ᡁԜ䘋а↕Ҷ䀓ᚂᱏᖒᡀⲴࡍ࿻ᶑԦ˗਼ᰦˈ⹄

ウCMFоIMFѻ䰤Ⲵޣ㌫ਟԕᑞࣙᡁԜራ᢮ᚂᱏ䍘䟿ⲴᶕⓀˈҏਟ㜭ᑞࣙᡁԜ᢮ࡠӁṨ઼

ᚂᱏѻ䰤Ⲵ䖜ॆ⦷Ǆ

ᵜ᮷ㅜ2ㄐӻ㓽CMFⲴ⴨޵ޣᇩˈवᤜCMFⲴᖒᔿǃ䉡ᤷᮠ৺ަᤏਸо⹄ウⲴተ䲀˗

ㅜ3ㄐㆰঅӻ㓽ᚂᱏⲴࡍ࿻䍘䟿࠭ᮠ˗ㅜ4ㄐӻ㓽৺ᙫ㔃CMF઼IMFⲴ㚄㌫˗ㅜ5ㄐ䘋㹼ᙫ

㔃Ǆ

2 CMF

䘁ᒤᶕˈሩCMFⲴ⹄ウᴹ䖳བྷⲴ࠶↗ˈ䖳ཊⲴ⹄ウ㘵䇔ѪCMFᱟᑲᖻ(power law)ᖒ

ᔿˈҏᴹаӋ⹄ウ㘵䇔ѪCMFᱟ↓ᘱሩᮠ(log-normal)ᖒᔿ
[26]

Ǆ൘⑽⍱ᆈ൘ⲴᛵߥлˈCMF

ਟԕ㻛↓ᘱሩᮠ࠭ᮠᴤྭൠᤏਸǄྲᰐ⢩࡛䈤᰾ˈCMFণѪᑲᖻᖒᔿǄ

2.1 CMFⲺᖘᕅ

CMF᤹䉡ᤷᮠⲴњᮠਟ࠶Ѫঅᑲᖻ䉡઼ৼᑲᖻ䉡ᖒᔿˈ᤹ᮠᆖ㺘䗮ᔿⲴᖒᔿਟ࠶Ѫᗞ

ᖒᔿⲴCMFྲമ3ᡰ࠶〟˗ᖒᔿⲴCMFྲമ2ᡰ⽪ˈᔿ(1)Ѫަ㺘䗮ᔿ࠶ᖒᔿǄᗞ࠶〟઼࠶

⽪ˈᔿ(2)Ѫަ㺘䗮ᔿǄަѝˈNѪӁṨⲴᮠⴞˈMѪӁṨⲴ䍘䟿ˈα઼γѪ䉡ᤷᮠ,фγ =

α+ 1
[24]

Ǆᔿ(2)ѝⲴM 0ᱟ㾱ᤏਸⲴӁṨⲴ䍘䟿л䲀Ǆ

dN

dM
∝ Mα , (1)

N(M > M0) ∝ Mγ . (2)

ᗞ࠶〟઼࠶ᖒᔿⲴCMF਴ᴹՈ࣯˖ᖃӁṨⲴᮠⴞ䏣ཏཊˈᮠᦞݱ䇨࠶⇥ᰦˈᗞ࠶ᖒᔿ

ⲴCMF ᱟCMF Ⲵа⿽᰾⺞㺘䘠ˈሩ䘉ṧањCMFⲴ᷀࠶ሶՊⴤ᧕㔉ࠪањᑲᖻᤷᮠ࠭ᮠ

઼⴨ሩᇊѹ᰾⺞Ⲵ㔏䇑н⺞ᇊᓖ
[25]

˗ሩҾӁṨᮠⴞሿҾ70Ⲵṧᵜˈ䍘䟿䰤䳄ቡᡀѪᤏਸᗞ

ᖒᔿⲴCMF∄䖳ਸ䘲࠶〟ᖒᔿⲴCMFⲴањ䟽㾱ഐ㍐ˈ䘉ᰦ䘹ᤙᤏਸ࠶
[27]

ˈնᱟ〟࠶ᖒᔿ

ⲴCMF㾱㘳㲁䍘䟿བྷҾаᇊᮠ٬ⲴӁṨᡰঐⲴ∄ֻˈ䘉Ӿᔿ(2)ਟԕⴻࠪǄ

оᗞ࠶ᖒᔿⲴCMF⴨∄ˈ〟࠶ᖒᔿⲴCMFᴹ⵰нਟᴯԓⲴՈ䎺ᙗǄ൘〟࠶ᖒᔿⲴCMF

ѝˈᮠᦞ⛩ⲴᮠⴞоӁṨⲴᮠⴞ⴨ㅹˈഐ㘼ӁṨⲴᮠⴞਟԕⴤ᧕Ӿമѝ䈫ࠪˈᒦф⋑ᴹؑ

᚟ђཡ˗❦㘼ˈ൘ᗞ࠶ᖒᔿⲴCMF ѝˈ⭡Ҿᮠᦞਸᒦˈ㜭Ӿമѝⴤ᧕䈫ࠪⲴӁṨᮠⴞՊབྷ
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ഴ 2 䉧᤽ᮦα = −0.85ᗤ࠼ᖘᕅⲺCMFᴨ㓵
ӁṨṧᵜ⭡㫉⢩঑⍋ᯩ⌅⁑ᤏӗ⭏ˈ༴⨶ᯩ⌅оLiㅹӪ

[25]

Ⲵ⴨਼Ǆ

ഴ 3 уੂ䉧᤽ᮦᤕਾⲺ〥࠼ᖘᕅⲺCMFᴨ㓵
ӁṨṧᵜ⭡㫉⢩঑⍋ᯩ⌅⁑ᤏӗ⭏ˈ༴⨶ᯩ⌅оLiㅹ

Ӫ
[25]
Ⲵ⴨਼Ǆ

བྷ߿ቁˈӾമ2઼മ3∄䖳ਟԕⴻࠪ䘉⛩Ǆഐ↔ˈሩҾӁṨᮠⴞ䖳ቁⲴṧᵜˈаӋ⹄ウ㘵᭟ᤱ

䘹⭘〟࠶ᖒᔿⲴCMFᶕ䘋㹼ᤏਸ˗㘼ሩҾӁṨᮠⴞ䏣ཏཊⲴṧᵜˈ䘹⭘ᗞ࠶ᡆ㘵〟࠶ᖒᔿ

ⲴCMF ᶕᤏਸ䜭ਟԕǄ

2.2 CMFⲺ䉧᤽ᮦ

䉡ᤷᮠαᱟ㺘ᖱCMFᙗ䍘Ⲵ䟽㾱⢙⨶䟿Ǆа㡜ᶕ䈤ˈCMF䉡ᤷᮠ㔍ሩ٬䎺ሿˈަ〟࠶

ᖒᔿⲴമۿ䎺ᒣඖˈާփ㺘⧠൘ሿ䍘䟿ㄟ䎻Ҿᒣ㕃ˈ㘼བྷ䍘䟿ㄟਈᗇᴤ䲑ጝǄമ3㔉ࠪҶн

਼䉡ᤷᮠл〟࠶ᖒᔿⲴCMF ᴢ㓯ˈ㜭ᴤྭൠ䈤᰾䘉а⛩Ǆ

䉡ᤷᮠ㔍ሩ٬䖳བྷ(ሩᓄ൘ሿ䍘䟿ㄟ䖳Ѫ䲑ጝ)ˈᑨᑨᱟ⭡ᤏਸӁṨⲴབྷ䍘䟿ㄟ㘼䙐

ᡀ
[24]

Ǆ㘼ᇎ䱵к⭡Ҿ䀂࠶䗘⦷ᡆ㘵䐍⿫䖳䘌ˈ൘བྷ䍘䟿ㄟᖸਟ㜭ሶवਜ਼ӊ㔃ᶴⲴཙփ(ྲཊ

њӁṨ㓴ᡀⲴഒ㈷ˈ⭊㠣≤㜹⌭઼䘁㓒ཆⓀ)䇔Ѫᱟ਼ањӁṨǄ㘼䘉Ӌ⋑ᴹ࠶䗘ࠪⲴཙփ

ቔަᱟ▌൘ⲴᚂᱏⓀⲴᆈ൘ˈՊሩCMFᤏਸⲴ㔃᷌䙐ᡀᖸབྷⲴᖡ૽ˈᗵ享ሿᗳሩᖵǄ

оѻ⴨ሩˈ൘ሿ䍘䟿ㄟˈ⭡Ҿ㿲⍻䇮༷⚥᭿ᓖⲴ䰞仈ˈᶱሿ䍘䟿ⲴⓀᖸਟ㜭㻛ᘭ⮕Ǆഐ

↔ˈᇎ䱵㿲⍻ࡠⲴሿ䍘䟿Ⓚᓄ䈕∄ᤏਸࠪᶕⲴⓀᮠ䟿㾱ቁǄ❦㘼᮷⥞ⲴCMFമѝˈࠐѾᡰ

ᴹⲴᤏਸᴢ㓯ˈ⢩࡛ᱟ൘ӁṨ䍘䟿к䲀䖳བྷⲴമѝˈሿ䍘䟿ㄟⲴӁṨᮠⴞ䜭᰾ᱮվҾᇎ䱵

㿲⍻ࡠⲴӁṨᮠⴞǄ䘉а⧠䊑ҏ䇨ਟԕӾ৽䶒䈤᰾ˈ⭘ањ䉡ᤷᮠᶕᤏਸCMFᱟнਸ䘲Ⲵˈ

ቔަᱟሩ䍘䟿㤳ത䐘ᓖ䖳བྷⲴӁṨ४ˈ⭘єњᡆєњԕкⲴᑲᖻ䉡ᤏਸՊᴤྭǄ

ᐢᴹⲴ⹄ウҏ㺘᰾ˈCMFⲴ䉡ᤷᮠབྷሿ䲔ҶоӁṨᵜ䓛Ⲵᙗ䍘ᴹޣԕཆˈ䘈оṧᵜབྷ

ሿ઼ṧᵜⲴ㤳തᴹޣǄֻྲˈMotteㅹӪ2001ᒤሩ⤾ᡧᓗ(Orion)࠶ᆀӁ䘋㹼Ⲵ⹄ウˈӁṨ

ᮠⴞᱟ70ˈӁṨ䍘䟿㤳തᱟ(0.3∼5)M⊙ˈ䉡ᤷᮠ㔍ሩ٬ᱟ2.1 (M > 0.8 M⊙)઼1.5 (M < 0.8

M⊙)
[28]

˗㘼JohnstoneㅹӪ2001ᒤሩሩ⤾ᡧᓗ࠶ᆀӁ䘋㹼Ⲵ⹄ウˈӁṨᮠⴞᱟ75ˈӁṨ䍘䟿

㤳തᱟ(0.06∼30.3)M⊙ˈ䉡ᤷᮠ㔍ሩ٬ᱟ2.5∼3 (M > 1.0 M⊙)઼0.5 (M < 1.0 M⊙)
[29]

Ǆቭ㇑

ཙ४н਼ˈCMFⲴ䉡ᤷᮠαⲴਆ٬তᱟ൘аᇊⲴ㤳ത޵⌒ࣘˈ䘉Ӿ㺘1 ਟԕⴻࠪǄ

㺘1㔉ࠪҶ䘁ᒤᶕ᮷⥞ѝᑲᖻᖒᔿⲴCMF䉡ᤷᮠਆ٬৺⴨ޣ৲ᮠˈ㺘2㔉ࠪҶ䘁ᒤ

ᶕ᮷⥞ѝሩᮠ↓ᘱᖒᔿⲴCMFⲴ⴨ޣ৲ᮠǄᡚ㠣2013ᒤ12ᴸˈ㺘1઼㺘2वਜ਼Ҷ䘁4ᒤᴹ
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䜘᮷⥞ˈҏवਜ਼Ҷ䘁15ޘCMF䉡ᤷᮠⲴ࠷⺞ ᒤ޵ᕅ⭘⦷䖳儈Ⲵ㓿ި᮷⥞Ǆ൘ADSⲴ

ĀAbstract Words/Keywordsāѝ࡛࠶䗃ޕĀCloud Core Mass FunctionāǃĀCloud Clump

Mass Functionāᒦ䘹ᤙĀandā䘋㹼ḕ᢮ˈਟԕ᢮ࡠ㺘1 ѝབྷ㓖98% Ⲵ᮷⥞ˈަ։Ⲵ᮷⥞

൘䗃ޕĀCloud Core Mass Distributionāᡆ㘵ĀCloud Clump Mass Distributionāᒦ䘹ᤙ

Āandāਾਟԕ᢮ࡠǄ

㺞 1 ᮽ⥤ѣфCMF (ᑸᗁᖘᕅ)⴮ީⲺ৸ᮦ

᮷⥞ ཙ४ ⌒⇥ᡆ䉡㓯 ӁṨᮠⴞ ӁṨ䍘䟿㤳ത 䉡ᤷᮠα Ⲵ㔍ሩ٬

[22] Ophiuchus 1.3 mm 59 0.05M⊙ ∼ 3M⊙
1.5(M <0.5M⊙)

2.5(M >0.5M⊙)

[30] Ophiuchus 850 µm 55 0.02M⊙ ∼ 6.3M⊙
1.5(M <0.6M⊙)

2∼2.5(M >0.6M⊙)

[31] Ophiuchus 1.2 mm 111 — 2.6(བྷ䍘䟿ㄟ)

[32] Ophiuchus 1.1 mm 44 0.24M⊙∼3.9M⊙ 2.1±0.3(M >0.5M⊙)

[33] Ophiuchus 1.2 mm 41 0.1M⊙∼3.2M⊙ 2.3∗

[34] Ophiuchus 850 µm 72 0.01M⊙∼7.4M⊙
2.3(M >0.7M⊙)

0.3

[35] Pipe

1.25 µm

159 0.5M⊙∼28M⊙ 2.3∗1.65 µm

2.2 µm

[36] Pipe NH3 159 0.2M⊙∼20M⊙ 2.3∗

[37] Pipe C18O(1-0) 134 0.2M⊙∼19.4M⊙ 2.3∗

[38]
OMC1 450 µm

55 0.1M⊙∼100M⊙ 1.5
in Orion A 850 µm

[28] Orion B 850 µm 70 0.3M⊙∼5M⊙
1.5(M <0.8M⊙)

2.1(M >0.8M⊙)

[29] Orion B 850 µm 75 0.06M⊙∼30.3M⊙
0.5(M <1.0M⊙)

2.5∼3(M >1.0M⊙)

[39] Orion B 850 µm 57 0.37M⊙∼90M⊙
1.5(ሿ䍘䟿ㄟ)

2.5(བྷ䍘䟿ㄟ)

[40] Orion A 850 µm 71 0.3M⊙∼22M⊙ 3.0±0.5(M >3.0M⊙)

[25] Orion 350 µm 51 0.1M⊙∼44M⊙ 0.85±0.21

[41] Orion H13CO+(1-0) 236 2.1M⊙∼81M⊙
0.4±0.1(ሿ䍘䟿ㄟ)

2.3±0.1(བྷ䍘䟿ㄟ)

[42]

Orion AN 130 0.1M⊙∼991.4M⊙

1.35±0.2(ሿ䍘䟿ㄟ)
Orion AS 450 µm 45 0.1M⊙∼7.0M⊙

Orion BN 850 µm 73 0.2M⊙∼6.9M⊙

Orion BS 38 0.8M⊙∼104.5M⊙

[43] Orion A C18O(1-0) 65 — 2.3±0.3(M > 5M⊙)

[44] Orion 250 µm 248 0.2M⊙∼55M⊙ 2.4±0.4(བྷ䍘䟿ㄟ)

[45] Perseus 850 µm

158 0.1M⊙∼9.9M⊙ 3.0

39 3.4M⊙∼204.9M⊙ 2.5∼3.0

11 107.4M⊙∼1938.9M⊙ 2.0

[46] Perseus 1.1 mm 122 0.2M⊙∼26M⊙
1.3(0.5M⊙< M <2.5M⊙)

2.6±0.3(M >2.5M⊙)

[47] Perseus 850 µm
85 0.3M⊙∼22.6M⊙ 2.0±0.1(M ≥6.5M⊙)

122 0.3M⊙∼47.8M⊙ 3.15∼0.08(M ≥6.5M⊙)

[48] Aquila 70∼500 µm 302 — 2.5±0.2
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㺞 1 㔣 㺞

᮷⥞ ཙ४ ⌒⇥ᡆ䉡㓯 ӁṨᮠⴞ ӁṨ䍘䟿㤳ത 䉡ᤷᮠα Ⲵ㔍ሩ٬

[49] Aquila 70∼500 µm 541 — 2.45±0.2(M >2.0M⊙)

[23] Serpens 3 mm 32 — 2.1

[50] Taurus H13CO+(1-0) 36 0.4M⊙∼20.1M⊙ 3.5(M >2.5M⊙)

[21]

Perseus 122 0.25M⊙∼25.5M⊙ 2.1±0.3

Ophiuchus 1.1 mm 44 0.2M⊙∼3.5M⊙ 2.1±0.3

Serpens 35 0.16M⊙∼15.5M⊙ 1.6±0.2

[51]

Perseus

1.1 mm

67 0.28M⊙∼4.74M⊙ 2.14±0.13

Serpens 26 0.16M⊙∼3.34M⊙ 2.3±0.3

Ophiuchus 15 0.24M⊙∼3.08M⊙ 2.4±0.3

[52]

Ophiuchus 97 0.5M⊙∼5M⊙ 1.26±0.20

Taurus 850 µm 69 0.3M⊙∼3M⊙ 1.22±0.06

Perseus 97 1.2M⊙∼20M⊙ 0.95±0.2

Orion 292 2.0M⊙∼32M⊙ 1.67±0.7

[53] Carina 870 µm 687 5.2M⊙∼4652.2M⊙ 1.95±0.07

[54]
HII region 450 µm

22 0.5M⊙∼130M⊙ 1.49±0.04
KR 140 850 µm

[55]
HII region 450,

37 0.3M⊙∼43M⊙ 1.7±0.6
M8 850 µm

[56]
HII region

1.2 mm 95 40M⊙∼104M⊙ 1.6±0.3
RCW 106

[57]
HII region 450 µm 101 1.8M⊙∼160M⊙

2.4±0.3
M 17 850 µm 121 0.8M⊙∼120M⊙

[58]
HII region

C18O(1-0) 123 5.0M⊙∼166.6M⊙ 2.1±0.2
Sharpless2-140

[59] IRAS19410+2336 1.3 mm 12 1.7M⊙∼2.5M⊙ 2.5

[24] NGC 7538
450 µm 67 4M⊙∼3000M⊙ 2.0±0.3

850 µm 77 1.2M⊙∼2700M⊙ (100M⊙∼3000M⊙)

[60] NGC 1333 N2H
+(1-0) 93 0.05M⊙ ∼2.5M⊙ 2.3∗

[27] NGC 6334 1.2 mm 181 3M⊙∼6×103M⊙ 1.6±0.07

[61]
Cloud D

1.2 mm 29 0.4M⊙∼88M⊙ 1.45 ∼ 1.9
(in Galactic Plane)

[62] GCM-0.02-0.07 CS(1-0) 37 (0.2 ∼ 6)×103M⊙ 2.6±0.1

[63]

The Region

870 µm 210

11M⊙∼7.4×103M⊙ 2.2(བྷ䍘䟿ㄟ)

100 < l < 200 1.1×103M⊙∼6.2×104M⊙ 2.6(བྷ䍘䟿ㄟ)

| b |< 10

[64]
Hi-GAL l=300 70, 160, 250,

— —
2.12±0.18

Hi-GAL l=590 350, 500 µm 2.23±0.17

[65] G29.96-0.02

70, 160,

198 3.8M⊙∼5432M⊙

2.15±0.03

250, 350, (M >300M⊙)

500 µm

⌘˖— ᮷⥞ѝ⋑ᴹമ㺘઼᮷ᆇ㺘᰾ᴹ⴨ޣⲴᮠᦞ˗

∗ ᮷⥞ѝᴹ᮷ᆇ䈤᰾CMFⲴ䉡ᤷᮠαоIMFⲴ⴨լˈ㘼ᰐ᰾⺞Ⲵα ٬Ǆ

2.3 CMFⲺᤕਾ

ᤏਸCMFѻࡽˈ䘈ᴹаӋ߶༷ᐕ֌㾱ڊ——䇱䇔ӁṨ઼ӁṨ䍘䟿䇑㇇Ǆ
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㺞 2 ᮽ⥤ѣфCMF(ሯᮦ↙ᘷᖘᕅ)⴮ީⲺ৸ᮦ

᮷⥞ ཙ४ ⌒⇥ᡆ䉡㓯 ӁṨᮠⴞ ӁṨ䍘䟿㤳ത ৲ᮠA0 ৲ᮠA1

[57]
HII region 450 µm 101 1.8M⊙∼160M⊙ 2.5±0.1 1.06±0.07

M 17 850 µm 121 0.8M⊙∼120M⊙ 2.54±0.07 0.87±0.09

[51]

Perseu

1.1 mm 108 — 0.31±0.23 1.0±0.1Serpens

Ophiuchus

[47] Perseus 850 µm
85 0.3M⊙∼22.6M⊙ 1.4±0.2 1.2±0.1

122 0.3M⊙∼47.8M⊙ 1.0∼0.1 0.97∼0.08

[44] Orion 250 µm 384 0.2M⊙∼55M⊙ 2.2±0.05 0.6±0.05

[64]
Hi-GAL l=300 70, 160, 250,

— —
4.58±0.03 1.57±0.03

Hi-GAL l=590 350, 500 µm 0.91±0.02 1.43±0.02

⌘˖ሩᮠ↓ᘱᖒᔿⲴCMFᗞޜ࠶ᔿ
[57]
Ѫ

△N

△M
=

1

A1

√
2πM

exp

[
−

(lnM − A0)
2

2A2
1

]
˗

ᔿޜ࠶〟
[57]
ѪN(> M0) =

1

2

[
1 − erf

(
lnM − A0√

2A1

)]
ˈ㺘ѝⲴA0ǃA1ᱟᗞޜ࠶ᔿѝⲴǄ

สҾቈෳ䘎㔝䉡Ⲵ㿲⍻ˈ䇱䇔ӁṨⲴᯩ⌅ᴹclumpfind
[66]

ǃ儈ᯟ㔃ᶴ᷀࠶(Gaussian

structure analysis)
[67]

઼㌫㔏ṁമ(dendrogram)
[68]

Ǆ൘䘀⭘䘉Ӌ䇱䇔ᯩ⌅ᰦˈᓄ⌘᜿˖

clumpfind 㾱≲ᮠᦞඇѝн㜭ᴹ䟽ਐⲴ४ฏ
[69]

˗儈ᯟ㔃ᶴࡉ᷀࠶ᇊѹ᰾⺞ˈ㜭ཏᗇࡠᴹ

⢙⨶᜿ѹⲴ㔃ᶴ࠷⺞
[70]

˗㘼㌫㔏ṁമн㜭㧧ᗇᴹ⢙⨶᜿ѹⲴ㔃ᶴ
[68]

Ǆ᮷⥞ѝ㓿ᑨ⭘Ⲵ

ᱟclumpfindǄclumpfindѫ㾱ᱟṩᦞᮠᦞⲴㅹ儈㓯മˈᩌራ䉡㓯Ⲵᴰ儈٬ˈ❦ਾ亪⵰ㅹ儈㓯

᢮ࡠᕪᓖⲴᴰվ٬
[66]

ǄclumpfindਟԕሩӁṨⲴս㖞઼४ฏ䘋㹼ᇊսˈṩᦞ㿲⍻४ฏⲴ⍱䟿

བྷሿᶕ४࠶ӁṨˈ৸нᕅަޕԆޣҾӁṨᵜ䓛৲䟿Ⲵٷ䇮
[27]

Ǆ਼ᰦˈclumpfindਟԕ൘ራ᢮

ӁṨᰦ䈫ࠪ४ฏⲴᮠᇶᓖǃॺᖴǃጠ٬⍱䟿઼ᙫ⍱䟿Ǆ㘼สҾ࠶ᆀ≄փⲴ㿲⍻ˈ䇱䇔ӁṨࡉ

ṩᦞݳ㍐Ѡᓖǃ◰ਁᕪᓖㅹ৲ᮠˈާᴹаᇊⲴ༽ᵲᙗǄ

а㡜ᶕ䈤ˈ਴⿽ӁṨ䇱䇔ᐕާ䜭Պ⭡ҾሩӁṨᙗ䍘Ⲵٷ䇮㘼ᑖᶕаᇊⲴ䈟ᐞ઼㕪䲧Ǆн

䗷ᦒањ䀂ᓖᶕⴻˈྲ᷌ሩᮤњ४ฏ䘋㹼ӁṨ䇱䇔᷀࠶ˈਟԕᑞࣙᡁԜҶ䀓ᚂᱏᖒᡀ४ฏ

䙐ᡀཚབྷⲴ᷀࠶䖟ԦⲴപᴹ㕪䲧ᒦнՊሩਾᶕⲴ᷀࠶䜘Ⲵ⴨լᙗ઼ᐞᔲᙗǄ❦㘼ˈ䇱䇔޵

ᖡ૽Ǆ

สҾቈෳ䘎㔝䉡㿲⍻Ⲵ᮷⥞ሩӁṨ䍘䟿Ⲵ䇑㇇ˈн਼᮷ㄐᡰ䟷⭘Ⲵާփ䇑㇇ޜᔿ(M =
FD2

κB
)наṧˈն䘉Ӌޜᔿ䜭ᱟӾ1983ᒤHildebrandⲴ᮷ㄐ

[71]

ѝS(ν) = N(a/D2)Q(ν)B(ν, T )᧘

ሬ㘼ᶕǄޜᔿѝⲴMᱟӁṨⲴ䍘䟿ˈFᱟ⍱䟿ˈDᱟӁṨⲴሩൠ䐍⿫ˈBᱟᲞᵇ࠭ݻᮠˈκᱟ

н䘿᰾ᓖˈSᱟ⍱䟿ᇶᓖˈνᱟ仁⦷ˈaᱟቈෳⲴࠐօᡚ䶒ˈNᱟቈෳⲴᮠⴞˈQᱟ੨᭦㌫ᮠˈ

TᱟቈෳⲴ⑙ᓖǄа㡜ᶕ䈤ˈ൘ՠ㇇ӁṨ䍘䟿ᰦˈ䴰㾱⺞ᇊⲴ৲䟿ᴹ˖⑙ᓖǃн䘿᰾ᓖǃӁ

Ṩሩൠ䐍⿫઼⍱䟿ˈ㘼ሩ㔃᷌ᖡ૽∄䖳བྷⲴ৲䟿ᱟቈෳ⑙ᓖ઼н䘿᰾ᓖǄѪҶᯩׯ䎧㿱ˈа

㡜Պٷ䇮ӁṨ޵Ⲵ⑙ᓖᱟ㔏аⲴ(ণቈෳⲴ⑙ᓖ઼≄փⲴ⑙ᓖᱟаṧⲴ)˗н䘿᰾ᓖࡉо㿲⍻

ᰦᡰ䟷⭘Ⲵ⌒䮯ᴹޣˈഐ↔н਼Ⲵ᮷ㄐᡰ䟷⭘Ⲵн䘿᰾ᓖՊᴹаᇊⲴࠪޕǄ㘼สҾ࠶ᆀ≄փ

㿲⍻Ⲵ᮷⥞ࡉṩᦞݳ㍐ⲴѠᓖǃ◰ਁᕪᓖㅹᗇࡠӁṨ䍘䟿ˈާᴹаᇊⲴ༽ᵲᙗǄ



306 ཙ ᮷ ᆖ 䘋 ኅ 32ধ306 ཙ ᮷ ᆖ 䘋 ኅ 32ধ306 ཙ ᮷ ᆖ 䘋 ኅ 32ধ

ӁṨ䍘䟿Ⲵ䇑㇇ᆼᡀѻਾˈа㡜䜭ݸ㔉ࠪӁṨ䍘䟿࠶ᐳⲴമ㺘ˈ❦ਾ⺞ᇊӁṨ䍘䟿Ⲵ

кл䲀ˈѻਾሩCMF 䘋㹼ᤏਸǄᤏਸ㔃᷌ࠪᶕѻਾˈሩCMF䘋㹼᷀࠶Ǆ∄䖳ᑨ㿱Ⲵа⿽

ᒦ䶎Ӿᮠᦞᵜ䓛ሩCMF䘋㹼ˈ㘼ᱟሶCMF઼SalpeterҾ1955ᒤᨀࠪⲴ㔏а᷀࠶:ᱟ⌅ᯩ᷀࠶

ⲴIMF㚄㌫䎧ᶕ㘳㲁Ǆ䙊䗷∄䖳CMFоIMF൘മᖒк(ྲᖒ⣦ǃጠ٬ǃᣈ⛩ㅹ)о䉡ᤷᮠαⲴ

ᐞᔲˈᒦ৲㘳⴨ޣ⨶䇪⁑රˈᗇࠪоCMFⲴᖒᡀ৏ഐᡆ㘵IMFⲴ䎧Ⓚ⴨ޣⲴ㔃䇪Ǆ

2.4 CMF⹊ガⲺቶ䲆

ቡCMFᵜ䓛㘼䀰ˈ䘈ᆈ൘⵰䇨ཊ⨶䇪઼㿲⍻кⲴ䰞仈Ǆ

ⴞࡽˈሩCMFⲴᲞ䙽ᙗ䘈ᴹᖸབྷⲴҹ䇞ǄCMFާᴹᲞ䙽ᙗⲴࡽᨀᱟ˖ᡰᴹⲴᚂᱏᖒᡀ

४ᱟаṧⲴˈᒦф൘ᖒᡀᚂᱏᰦ㓿শ⴨਼Ⲵ䗷〻Ǆ❦㘼ˈᴰ䘁Ⲵ㿲⍻઼ᮠ٬⁑ᤏ⹄ウᐢ㓿ᔰ

࿻ሩ䘉њٷ䇮ᨀࠪ⯁ѹǄֻྲˈ൘⹄ウ⑽⍱ሩCMFⲴᖡ૽ѝˈHennebelle઼Chabrierਁ⧠ᚂ

ᱏᖒᡀᓄ䈕ѫ㾱ࠪ⧠൘࠶ᆀӁѝḀ༴ˈަᇶᓖᱟLarsonᇊѹⲴ
[11]

ഐ㘼ˈԆԜ䇔Ѫ䘹ᤙ˗ؽ5

н਼Ⲵ࠶ᆀӁ৲ᮠՊࠪ⧠н਼ⲴCMF
[72, 73]

Ǆ

ਖаᯩ䶒ˈᕅ઼࣋✝⺾㻲(gravitational and thermal fragmentation)
[74–76]

ǃ䎵丣䙏⑽

⍱
[77–79]

ǃ੨〟
[80–82]

ǃӁṨᒦਸ
[83, 84]

ǃ৽侸
[85]

઼⻱൪
[86]

䘉Ӌ⢙⨶䗷〻㜭ཏ᭩ਈCMFǄֻྲ˖

BaileyоBasu䇔ѪCMFⲴᖒ⣦ⴤ᧕ਆߣҾ࠶ᆀӁⲴ⢙⨶⣦ᘱˈާփᶕ䈤ቡᱟ⻱൪֯CMF ਈ

ᇭˈᒦф൘བྷ䍘䟿ㄟࠪ⧠ቮᐤ(high-mass tail)ˈ㘼ৼᶱᢙᮓሶՊᡚᯝབྷ䍘䟿ㄟⲴቮᐤ
[87]

Ǆަ

⅑ˈ൘䇑㇇䍘䟿Ⲵ䗷〻ѝˈሩᮤњӁṨ४䟷⭘Ҷ㔏аⲴ⑙ᓖ઼н䘿᰾ᓖˈ䘉ᱟѪҶ䇑㇇ᯩׯ

㘼ڊⲴٷ䇮Ǆ❦㘼ˈһᇎкӁṨ޵䜘઼䗩㕈Ⲵ⑙ᓖ৺⎸ݹ㛟ᇊᴹᐞᔲˈᖃ䘉⿽ᐞᔲ䶎ᑨབྷ

ᰦˈቡᴹਟ㜭֯ᗇࡠⲴ䍘䟿оᇎ䱵䍘䟿ᆈ൘䖳བྷⲴ䈟ᐞǄ޽㘵ˈн਼㊫රⲴ࠶ᆀӁѻ䰤㜭੖

䖜ॆˈቔަᱟབྷǃሿ䍘䟿Ⲵ࠶ᆀӁѻ䰤ᱟ੖൘ᚂᱏᖒᡀѻࡽ㜭ཏ䖜ॆˈҏᱟ䴰㾱ޣᗳⲴ䰞

仈ǄᡰԕˈCMFⲴᖒᔿᱟ੖ਸ⨶ˈᱟ੖Պഐ㠚䓛⨶䇪ᑖᶕ䈟ᐞˈ䘈䴰㾱ᴤ␡ޕⲴ⹄ウ᡽ਟ

㜭䀓ߣǄ

Ӿ㿲⍻кᶕ䇢ˈѫ㾱Ⲵ䲀ࡦᱟ࠶䗘⦷Ǆሿ䍘䟿ㄟਟ㜭⭡Ҿ㿲⍻Ⲵнᆼᮤ㘼ࠪ⧠ӁṨᮠⴞ

ᮤփл〫˗བྷ䍘䟿ㄟࡉਟ㜭⭡Ҿ࠶䗘⦷нཏˈ֯ᗇᡀഒӁṨᡆ㘵ަԆ䶎ӁṨ⢙䍘(ྲ㜹⌭)㻛

䇔Ѫᱟањ⤜・ⲴӁṨǄਾ㘵Ⲵ䍘䟿ਟ䗮кॳњM⊙ ˈ䘉ṧՊ㔉䇑㇇ࠪᶕⲴ䍘䟿䙐ᡀᐘབྷᖡ

૽ˈ䘈ᶱᴹਟ㜭ഐѪᒢᢠⓀᵜ䓛Ⲵᙗ䍘ѕ䟽ᖡ૽㿲⍻ࡠⲴ䉡㓯Ǆ䘉⿽㿲⍻кⲴн䏣Պ֯ᤏਸ

ࠪⲴCMF䉡ᤷᮠ㔍ሩ٬∄ᇎ䱵Ⲵ䉡ᤷᮠ㔍ሩ٬ሿˈ㺘⧠൘മкCMFᴢ㓯ࡉᱮᗇ∄ᇎ䱵ᴤѪ

ᒣඖǄ

3 IMF

䘁ᒤᶕˈоCMF⴨ޣⲴ⹄ウᴹᖸཊǄ㘼ᨀࡠCMFˈቡՊሶަоᚂᱏⲴࡍ࿻䍘䟿࠭ᮠ㚄

㌫䎧ᶕǄ

SalpeterҾ1955ᒤ䙊䗷ሩཚ䱣㌫䱴䘁ᚂᱏݹᓖⲴ㿲⍻ˈᒦٷ䇮ᚂᱏⲴ䍘䟿оӁṨⲴ

䍘䟿ᡀപᇊⲴ↓∄ޣ㌫ˈਁ⧠ᚂᱏⲴᮠⴞо䍘䟿ѻ䰤ᆈ൘аᇊⲴޣ㌫
[88]

˖f(M)dM ∝
ξ(lgM)d lgM ∝ M -βdM ∝ M−2.35dMˈ0.4 M⊙ < M < 10 M⊙Ǆ䘉аޣ㌫㻛〠ѪᚂᱏⲴࡍ



3ᵏ ᗀ䴚㣣ˈㅹ˖ӁṨ䍘䟿࠭ᮠ 3073ᵏ ᗀ䴚㣣ˈㅹ˖ӁṨ䍘䟿࠭ᮠ 3073ᵏ ᗀ䴚㣣ˈㅹ˖ӁṨ䍘䟿࠭ᮠ 307

࿻䍘䟿࠭ᮠˈ䘉ҏᱟᴰࡍ䟿ॆⲴᚂᱏⲴIMFǄMiller઼ScaloҾ1979ᒤˈScaloҾ1986ᒤ৸䟽

ᯠ䇱ᇎҶIMFǄ䲿⵰ᢰᵟⲴਁኅˈ㿲⍻ᮠᦞ䎺ᶕ䎺㋮⺞ˈIMF Ⲵᖒᔿ㻛䘋а↕⹄ウ઼ਁኅˈ

KroupaҾ2002ᒤᔪ・䎧ањवਜ਼й䜘࠶Ⲵ࠶⇥࠭ᮠ
[89]

˖

dN ∝ M -βdM

⎧
⎪⎪⎪⎨

⎪⎪⎪⎩

β = 2.3,M ≥ 0.5M⊙

β = 1.33, 0.08M⊙ ≤ M ≤ 0.5 M⊙

β = 0.3,M ≤ 0.08M⊙

. (3)

ӾIMFⲴᖒ⣦ᶕⴻˈሿ䍘䟿ㄟᯌ⦷ٿᒣඖˈབྷ䍘䟿ㄟᚂᱏⲴᮠⴞতᙕࢗл䱽ˈ䘉ਟ㜭᳇

⽪⵰བྷ䍘䟿ᚂᱏоሿ䍘䟿ᚂᱏⲴᖒᡀᵪࡦн਼Ǆ൘IMF Ⲵᖒᔿ㻛৽༽傼䇱ѻਾˈ⹄ウⲴ䟽

ᗳ䙀⑀䖜〫ࡠIMFⲴᶕⓀкˈѫ㾱ᱟഐѪ䘉⎹৺ࡠᚂᱏ䍘䟿ⲴᶕⓀ䰞仈˗նᱟˈ䘉њ䰞仈㠣

Ӻӽᵚ䀓ߣǄ

4 CMFоIMFⲴ㚄㌫

MotteㅹӪ1998ᒤ࡙⭘IRAM (Institut de Radioastronomie Millimétrique)Ⲵ30 m ᵋ䘌

䮌ሩ㳷ཛᓗ(Ophiuchus)࠶ᆀӁ䘋㹼Ҷ1.3 mm 䘎㔝䉡Ⲵབྷ㤳ത㿲⍻ˈㅜа⅑ਁ⧠ഒ㈷Ⲵ䍘

䟿࠶ᐳ઼Salpeter ⲴIMF᛺Ӫൠ⴨լ
[22]

ǄTesti઼SergentҾ1998ᒤ࡙⭘OVRO (Owens Valley

Radio Observatory) ሩSerpensӁṨ४䘋㹼3 mm 䘎㔝䉡Ⲵ㿲⍻ˈᡰᗇ㔃᷌䇱ᇎҶMotte ㅹӪ

Ⲵ㔃䇪
[23]

Ǆ

䘁ᒤᶕˈᖸཊⲴⲴ⹄ウᐕ֌
[28, 30, 39, 40, 56]

ҏ㺘᰾CMF ઼IMFᱟ⴨լⲴǄնᱟˈҏᴹа

Ӌ⹄ウᐕ֌ᨀࠪҶн਼Ⲵ㿲⛩(ণCMF઼IMFᱟн⴨਼Ⲵ)ǄֻྲˈLiㅹӪ࡙⭘CSO (the

Caltech Submillimeter Observatory) Ⲵ10.4 m ᵋ䘌䮌ሩ⤾ᡧᓗ࠶ᆀӁ䘋㹼Ҷ350 µm 䘎㔝

䉡㿲⍻ˈਁ⧠CMF᰾ᱮ∄IMFᒣඖˈCMFоIMFᱟн⴨਼Ⲵ
[25]

˗MuñozㅹӪ࡙⭘SIMBA

(SEST IMaging Array)ሩᚂᱏᖒᡀ४NGC 6334 䘋㹼Ҷ1.2 mm Ⲵቈෳ䘎㔝䉡㿲⍻ˈ⹄ウਁ

⧠CMFⲴᯌ⦷᰾ᱮൠоIMF н਼
[27]

Ǆ

LiㅹӪ
[25]

ਁ⧠⤾ᡧᓗⲴӁṨоሿ䍘䟿ᚂᱏᖒᡀ४ⲴӁṨ⴨∄ˈ䍘䟿㾱儈ањ䟿㓗Ǆ

ᒦфˈᖸཊӁṨнᱟ✝ᒣ㺑Ⲵˈᖸਟ㜭ᱟ⭡ࢗ⛸Ⲵ⑽ࣘ᭟᫁ᡆ㘵↓൘ਁ⭏ൽ㕙Ǆ㘼൘

ሩCMFᤏਸᰦˈԆԜ㘳㲁ࡠҶ⭘ањާփⲴᑲᖻ࠭ᮠᤏਸањԫ᜿Ⲵ〟࠭࠶ᮠᱟнਟ䶐Ⲵˈ

㘼൘ሩCMF䘋㹼ᤏਸᰦˈ䘉৸ᱟнਟ䚯ݽⲴǄӾമ3ਟԕⴻࠪ˖ᖃᑲᖻ࠭ᮠⲴᤷᮠ㔍ሩ٬᧕

䘁1ᰦˈަ〟࠶ᖒᔿн޽ᱟᑲᖻᖒᔿⲴˈ㘼ᱟሩᮠᖒᔿⲴˈ䘉ᰦ࠭ᮠᴢ㓯ࠪ⧠䖳བྷⲴᴢ⦷Ǆ

অ㓟ӾᮠᆖⲴ䀂ᓖᶕⴻˈᑲᖻ࠭ᮠⲴᴢ㓯ѝࠪ⧠䖳བྷⲴᴢ⦷оᤷᮠⲴਆ٬ᴹᖸབྷⲴޣ㌫Ǆ❦

㘼ˈྲ᷌ᢺCMFѝᆈ൘䖳བྷⲴᴢ⦷䘉⿽⧠䊑⨶䀓Ѫᓄ䈕⭘єњ䉡ᤷᮠሩCMF䘋㹼ᤏਸˈᖸ

ਟ㜭ഐሩབྷ䍘䟿ⲴӁṨ઼ሿ䍘䟿ⲴӁṨ४࠶ሩᖵ䘉аޕݸѪѫⲴ㿲⛩㘼ࠪ⧠⁑㋺⭊㠣䭉䈟

Ⲵ⨶䀓˗Ӿ䘉њ᜿ѹкᶕ䈤ˈCMF оIMFᱟн⴨਼ⲴǄ

ѪҶ໎࣐ᤏਸ㔃᷌ⲴਟؑᓖˈLiㅹӪ
[25]

䟷⭘Ҷ㫉⢩঑⍋䘁լ(Monte Carlo approach) ᯩ

⌅Ǆ㫉⢩঑⍋䘁լᯩ⌅Ⲵާփڊ⌅ᱟ˖ݸ䲿ᵪӗ⭏ањӁṨṧᵜˈѻਾ޽∄䖳䲿ᵪṧᵜӗ



308 ཙ ᮷ ᆖ 䘋 ኅ 32ধ308 ཙ ᮷ ᆖ 䘋 ኅ 32ধ308 ཙ ᮷ ᆖ 䘋 ኅ 32ধ

⭏Ⲵᮠ䟿࠶ᐳC(Mi)оࡍ࿻ᮠᦞⲴᮠ䟿࠶ᐳC 0(M i) ѻ䰤Ⲵᯩᐞχ2˗ᖃᯩᐞχ2 ᴰሿᰦˈ䉡

ᤷᮠα 㻛ᤏਸ˗ᴰਾ⭘Bootstrap Ⲵ㔏䇑ᯩ⌅৫䇑㇇䉡ᤷᮠⲴᯩᐞ
[90]

Ǆ❦㘼ˈᖃӁṨⲴᮠ

䟿ᖸቁᰦˈ㫉⢩঑⍋䘁լᯩ⌅ᒦнᆼާޘᴹᮠᆖ᜿ѹǄޜᔿ(4)
[90]

Ѫᯩᐞχ2Ⲵ㺘䗮ᔿˈަ

ѝC (M i)ᤷⲴᱟᖂаॆⲴᮠ䟿࠶ᐳˈণ䍘䟿нབྷҾM i ⲴӁṨᮠⴞоӁṨᙫᮠⲴᖂаॆ∄

٬ˈnᱟᤷࡍ࿻ᮠᦞӁṨᙫᮠǄ

χ2 =
i−1∑

n

[C(Mi)− C0(Mi)]2

[C0(Mi)]2
. (4)

ਖаᯩ䶒ˈMuñozㅹӪ
[27]

⹄ウᚂᱏᖒᡀ४NGC 6334 ⲴӁṨᰦˈ⌘᜿ࡠӁṨⲴ䍘䟿࠶ᐳ

Ҿ3њ䟿㓗(3M⊙∼6×103M⊙) ӁṨⲴ䍘᷌ྲ˖ࡠǄഐ㘼ˈԆԜ൘ሩCMF䘋㹼ᤏਸᰦ亮৺޵

䟿࠶ᐳᴹ䍘䟿к䲀ˈ䛓Ѹ〟࠶ᖒᔿⲴCMFቡн޽ᱟᑲᖻᖒᔿⲴˈᒦф൘བྷ䍘䟿ㄟՊᱮ⽪⴨

ᖃབྷⲴᴢ⦷˗ਚᴹᖃM≪Mmax (ᡆ㘵Mmax −→ ∞) ᰦˈ〟࠶ᖒᔿⲴCMFਟԕ䘁լൠ㻛䇔Ѫ

ᱟᑲᖻᖒᔿǄᖃӁṨⲴ䍘䟿࠶ᐳᴹ䍘䟿к䲀
[27]

ᰦˈN(> M0) = C1Mγ + C2ˈ㘼C 2ሩሿ䍘

䟿ㄟᱟн䟽㾱Ⲵ
[91]

Ǆഐ↔ˈᑲᖻᖒᔿⲴCMF൘ሿ䍘䟿ㄟ᧕䘁ҾⵏᇎⲴCMFǄ㘼൘ᤏਸCMF

ᰦˈᗵ享൘аᇊⲴ䍘䟿㤳ത޵⭘ᑲᖻ࠭ᮠ৫ᤏਸCMFˈԕ䚯ݽሿ䍘䟿ㄟⲴнᆼ༷ᙗ઼བྷ䍘

䟿ㄟⲴ䍘䟿ᡚᯝ(cut off)Ǆᖃ൘M > Mmax/2㤳ത޵⭘ᑲᖻ࠭ᮠ৫ᤏਸ〟࠶ᖒᔿⲴCMF ᰦˈ

CMFⲴᯌ⦷ᙫᱟՊਈབྷˈᒦфᯌ⦷䶎ᑨ׍䎆ᤏਸ〟࠶ᖒᔿCMFབྷ䍘䟿ㄟᰦᡰ䘹ᤙⲴᤀ⛩ˈ

ҏн㜭৽᱐ᗞ࠶ᖒᔿⲴCMFǄ㘼൘䘉ᰦˈ䗷৫Ⲵᖸཊ⹄ウՊ䀓䟺ѪCMFоIMFⲴᯌ⦷ᱟ⴨

լⲴǄӾ䘉аᯩ䶒ᶕ䈤ˈCMFоIMFҏᱟн਼ⲴǄ

ᖃCMFоIMF䘋㹼∄䖳ᰦˈCMFⲴ䉡ᤷᮠ㔍ሩ٬᰾ᱮሿҾIMFⲴ䉡ᤷᮠ㔍ሩ٬Ǆ䉡ᤷ

ᮠ㔍ሩ٬䖳ሿփ⧠൘䖳ѪᒣඖⲴCMFᴢ㓯кˈ਼ᰦҏ᜿ણ⵰ӾӁṨࡠᚂᱏⲴ䖜ॆнᱟԕа

ᇊᖒᡀ⦷䘋㹼Ⲵˈ䘉ަѝᴹ⵰༽ᵲⲴ䗷〻ǄCMF оIMFѻ䰤Ⲵ㚄㌫ࡠᓅᱟഐѪӰѸ㘼ᖒᡀ

Ⲵˈᆈ൘䇨ཊн਼Ⲵ㿲⛩Ǆн䗷ˈᡰᴹⲴ⨶䇪䜭ᴹањ਼ޡѻ༴ˈቡᱟ䜭ሶCMFо⑽⍱㚄

㌫൘а䎧Ǆ

5 ᙫ 㔃

CMFਟ㜭оᖸཊഐ㍐ᴹޣǄྲˈӁṨ䍘䟿Ⲵ߶⺞䇑㇇ǃӁṨ䍘䟿Ⲵк䲀઼л䲀ǃӁṨ

ઘ䗩⧟ຳ(⻱൪ǃཆ⍱ㅹ)ǃӁṨⲴ╄ॆ⣦ᘱ(वਜ਼YSOонवਜ਼YSO)ǃӁṨਟ㜭ਁ⭏Ⲵ⢙⨶

䗷〻(ྲ⺾㻲઼ᒦਸ)ㅹǄഐ↔ˈ⹄ウCMF䴰㾱ᴤཊⲴӁṨؑ᚟ˈ㘼㧧ᗇᴤཊⲴӁṨؑ᚟䴰

㾱ᴤ㋮⺞Ⲵ㿲⍻Ǆ䙊䗷к䶒Ⲵ䇪䘠ˈᡁԜਟԕᗇࠪԕл㔃䇪˖

(1)ሩҾӁṨᮠⴞ䖳ቁⲴṧᵜˈ䘹⭘〟࠶ᖒᔿⲴCMFᶕ䘋㹼ᤏਸ∄䖳ྭ˗㘼ሩҾӁṨᮠ

ⴞ䏣ཏཊⲴṧᵜˈ䘹⭘ᗞ࠶ᡆ㘵〟࠶ᖒᔿⲴCMFᶕᤏਸ䜭ਟԕǄ

(2)н਼४ฏⲴCMFᴹ⵰н਼Ⲵα٬ˈնᱟӾ㺘1ਟԕⴻࠪα൘аᇊⲴ㤳ത޵ਆ٬Ǆ䘉䈤

᰾ᚂᱏᖒᡀнᱟањㆰঅⲴࣘ࣋ᆖ䗷〻ˈਟ㜭ਇࡍࡠ࿻ᶑԦ઼ཆ䜘⧟ຳⲴᖡ૽Ǆ

(3) CMF䉡ᤷᮠαⲴབྷሿоṧᵜⲴ㤳തᴹޣǄӾ㺘1ਟԕⴻࠪˈণ֯ᱟሩ਼аཙ४䘋㹼

⹄ウˈCMF䉡ᤷᮠαⲴབྷሿҏՊ䲿⵰ṧᵜ㤳ത㘼ਈॆǄ
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(4)䖳བྷᴢ⦷Ⲵࠪ⧠о䉡ᤷᮠⲴਆ٬ᴹᖸབྷⲴޣ㌫ǄӾമ3ਟԕⴻࠪˈᖃᑲᖻ࠭ᮠⲴᤷᮠ

㔍ሩ٬᧕䘁1ᰦˈަ〟࠶ᖒᔿн޽ᱟᑲᖻᖒᔿⲴˈ㘼ᱟሩᮠᖒᔿⲴˈ䘉ᰦ࠭ᮠᴢ㓯ࠪ⧠䖳བྷ

Ⲵᴢ⦷Ǆঅ㓟ӾᮠᆖⲴ䀂ᓖᶕⴻˈᑲᖻ࠭ᮠⲴᴢ㓯ࠪ⧠䖳བྷⲴᴢ⦷оᤷᮠⲴਆ٬ᴹᖸབྷⲴޣ

㌫Ǆ❦㘼ˈྲ᷌ᢺCMFѝᆈ൘䖳བྷⲴᴢ⦷䘉⿽⧠䊑⨶䀓Ѫᓄ䈕⭘єњ䉡ᤷᮠሩCMF 䘋㹼ᤏ

ਸˈᖸਟ㜭ഐሩབྷ䍘䟿ⲴӁṨ઼ሿ䍘䟿ⲴӁṨ४࠶ሩᖵ䘉аޕݸѪѫⲴ㿲⛩㘼ࠪ⧠⁑㋺⭊

㠣䭉䈟Ⲵ⨶䀓Ǆ

(5) CMFоIMFⲴ⴨լᙗⴞࡽ䘈ᴹᖸབྷⲴҹ䇞Ǆᖸཊ⹄ウ䇔ѪCMFоIMFᱟ⴨լⲴˈҏ

ᴹаӋ⹄ウᨀࠪҶн਼Ⲵ㿲⛩ǄֻྲˈLiㅹӪ㘳㲁ࡠ⭘ањާփⲴᑲᖻ࠭ᮠ৫ᤏਸањԫ᜿

Ⲵ〟࠭࠶ᮠᱟнਟ䶐Ⲵˈ㘼൘ሩCMF䘋㹼ᤏਸᰦˈ⭘ањާփⲴᑲᖻ࠭ᮠᤏਸањԫ᜿Ⲵ

᷌ྲˈ䇔ѪࡉⲴˈަ⹄ウ㺘᰾CMFоIMFᱟн⴨਼Ⲵ˗MuñozㅹӪݽᮠ৸ᱟнਟ䚯࠭࠶〟

ӁṨⲴ䍘䟿࠶ᐳᴹ䍘䟿к䲀ˈ䛓Ѹ〟࠶ᖒᔿⲴCMFቡн޽ᱟᑲᖻᖒᔿⲴˈᒦф൘བྷ䍘䟿ㄟ

Պᱮ⽪⴨ᖃབྷⲴᴢ⦷ˈਚᴹᖃM≪Mmax (ᡆ㘵Mmax −→ ∞) ᰦˈ〟࠶ᖒᔿⲴCMFਟԕ䘁լ

ൠ㻛䇔ѪᱟᑲᖻᖒᔿⲴˈަ⹄ウҏ㺘᰾CMFоIMFᱟн⴨਼ⲴǄᵚᶕ䴰㾱䙊䗷ᨀ儈㿲⍻⚥

᭿ᓖ৺࠶䗘⦷ሩ䘉а䰞仈䘋㹼ᴤѪ㓶㠤Ⲵ⹄ウǄ

(6)⨶䇪઼㿲⍻᡻⇥кⲴተ䲀ՊሩᤏਸࠪᶕⲴCMFᴹ᰾ᱮⲴᖡ૽Ǆ⨶䇪кˈCMFާᴹ

Პ䙽ᙗⲴٷ䇮ˈаӋ⢙⨶䗷〻(⑽⍱ǃ੨〟ǃӁṨᒦਸǃ⻱൪ㅹ)৺ӁṨ䍘䟿Ⲵ䇑㇇䜭㜭ᖡ

૽CMF˗㿲⍻кˈѫ㾱Ⲵ䲀ࡦᱟ࠶䗘⦷ˈ㿲⍻㋮ᓖⲴ䲀֯ࡦᡁԜн㜭ཏ᧒⍻ࡠሿ䍘䟿ӁṨ

઼४࠶བྷ䍘䟿ⲴӁṨ㈷ˈԕ৺ᱟ੖ᆈ൘৏ᚂᱏˈ䘉Ӌ䜭Պሩ㔃᷌ᴹᱮ㪇ᖡ૽Ǆ
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The Core Mass Function

XU Xue-fang1,2,3, LI Di1,2, REN Zhi-yuan1,2

(1. National Astronomical Observatories, Chinese Academy of Sciences,Beijing 100012, China; 2. Key

Laboratory of Radio Astronomy, Chinese Academy of Sciences, Beijing 100012, China; 3. University of

Chinese Academy of Sciences, Beijing 100049, China)

Abstract: Star formation is a fundamental field in astrophysics, within which the core

mass function (CMF) of molecular clouds is a hot topic. Different models of molecular

core evolution predicted different CMFs. Comparing CMF with stellar initial mass function

(IMF) would help reveal the origin of stellar mass and the conversion rate between cloud

cores and stars.

In this review, we describe two expressions of CMFs, namely, differential CMF and

cumulative CMF. When the sample size is small, cumulative CMF can clearly reflect the

number of cloud cores. When the sample size is big, differential CMF is a straightforward
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representation based on binning the data. We research and read most of the highly cited

papers published before 2013 that are related with CMF. Based on these studies, we found

that two function forms of CMF, namely, power law CMF and log-normal CMF, are widely

used. Fitting a log-normal function to CMF produces a better result for cores under the

influence of turbulence. The CMF power law index fluctuates in a fixed interval and varys

from region to region. The stellar IMF is generally thought to follow a power law function.

Many research work indicate that CMF resembles IMF. However, some recent researches

conclude that CMF tends to be different from IMF. The conclusion is based on that (1)

fitting a power-law directly to an arbitrary cumulative function is unreliable, (2) cumulative

CMF can be approximated by a power-law only at M ≪ Mmax (or Mmax −→ ∞), (3) with

fitting CMF Monte Carlo approach gets a flatter index than β.

Key words: star formation; core; core mass function; stellar initial mass function
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