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星間空間と星形成

9.1 星間空間 

9.2 星の形成 



期末試験  1/31 (火) 13:00 - 14:30 
物理系講義棟 第1講義室301

• 持ち込み
• 自分で書いたノートとレポート 
物理定数表は当日配布します 
iPadなどでも良いですが、 
ネットには繋がないように設定して下さい 

• 電卓（ネットに繋がらないもの = スマホはやめて下さい）

• 出題
• 講義でやったことの説明・確認 (~ 1/3) 

• 実際の計算 (~1/3) 

• 講義でやった内容の応用 (~1/3)
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星のない空間はどうなっている？ 

どうやって星ができる？



Figure 1: Stages of star formation

In one picture, FUors and EXors are part of same continuum. The FUor
bursts are longer and stronger compared to the bursts of EXors. The bursts
would occur in repeated cycles and are fueled by additional material falling
from the circumstellar envelope to the disk in between bursts, halted by
some mechanism, and released in a dramatic flood quasi-periodically. In
an alternative picture, EXors would be a separate phenomenon associated
with instabilities in the disks of T Tauri stars (TTS), while FUors span
the divide between protostars with disks and envelopes and TTSs with
disks. Observations reveal a more complicated picture in which strong,
long outbursts can also occur in previously identified Classical T Tauri
stars(CTTSs), and EXor-type short outbursts in relatively embedded young
stars with envelopes.

1.3 V2493 Cyg /HBC 722

V2493 Cyg is a variable PMS star in Cygnus constellation. It has a spectral
type of K7-M0e of magnitude range 13.77�18.9V(AAVSO). The source of the
outburst seems to be a T Tauri star located in the dark clouds between North
American and Pelican Nebulae. The first designation of this object LkHA
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1 AU = 1.5 x 1013 cm ~ 10-5 pc

~ 1 pc ~ 0.1 pc 0.001 pc

星ができるプロセス（模式図）

(C) Spitzer Science Center



原始惑星系円盤

ALMA望遠鏡 
(電波画像)

(C) ALMA (ESO/NAOJ/NRAO)

100 AU



Figure 3. Gallery of 240 GHz (1.25 mm) continuum emission images for the disks in the DSHARP sample. Beam sizes and 10 au scalebars are shown in the lower left
and right corners of each panel, respectively. All images are shown with an asinh stretch to reduce the dynamic range (accentuate fainter details without over-
saturating the bright emission peaks). For more quantitative details regarding the image dimensions and intensity scales, see Huang et al. (2018a) and Kurtovic et al.
(2018).
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多様な惑星系円盤

多様な惑星？



まとめ
• 星間空間

• n ~ 1 cm-3 : 地上の超高真空よりももっと密度が低い

• 一方で星はn ~ 1024 cm-3 : 数10桁に及ぶレンジの違い

• 星形成

• 重力 > 圧力勾配となると潰れていく

• 指標となる質量：ジーンズ質量 
（分子雲の密度・温度のとき、MJ ~ 5 Msun）

• 約100万年ぐらいで中心に集まる (「自由落下時間」)

• 中心星で核融合が始まると「星」になる 
＋周りの円盤から惑星ができる


