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EE@ith, FERZFREBICYIERMR 17 RELHARE, SHWABRFERRR, H
RARAEDREZRUESR.

BEEHFAR—MAZR, BERBENEN, FHEEENEFNFEZINEERERERE
XLREEFERMNKIR: SIDBEEMNKRE. HRERKIRES, BESWRBRE

3k, XL
BZE, HEMREIKR T EENRREFCEAN. BEESYEEEMSCIeN
ZR, —ERELIUHEEENECNE. —Kkms, BENEXITDA=Z1TNER:
FEREES|NWGERHEEENTFR (pre-main sequence) MR, HIEEOLHY
SHTHIZRTRMZHEEERER (main sequence) MR, LIRFIEEROLNS
HERRE, HR. REEETENRIBREMEENERFE (post-main sequence)
fEg. EFR—ERFETWNEINEEZENRE (luminosity) FIBBREARE Hertzsprung-
Russell B FHD AR, HPXRZSHEEMNT ENELARFEETHENERAE
FHOHERKIER, XEEERRAEFE (main-sequence star) , HIEE
(dwarf) ., I FEFHLANEEETEHNEERE (giant) , EERNAEHEREE
T, EENRIMXEBRUWEEEKR, NTFTEFTFTTFANEEANEHEE (white
dwarf) , BZREARRFFE, EEF/NEEEENENER, EBFEHFEERED
MiaEFE. AXEN—REENECIEHITHENA.
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1: RIEEENXENEYRER Hertzsprung-Russell B, B8 & Hipparcos
Catalogue #1f§ 22000 EHEELIK Gliese Catalogue Hfg 1000 FUENKEELE.

EFEfER

BEENFEHRBTFESF= (giant molecular cloud) FHEIHFREENS, BERAR
BN F=HE2RKBOME. KREEEMETE. IHEAEHE (supernova) IBA.
RN RPEKNSERS IR, S— 1M XIZRNNYRZEESZELAIHE Jeans FiaEM
ER, BFREBSHSINMMN T4, MEREESENHRHT, 2F=m5I086eR
e rphee, =RSENEENREAK EFH. JFREEZ= (protostellar cloud) ik
RERAFENEZFERERGN, BREEZOATKIRIEE (protostar) . [RIEE
RHIRFRE BN EFRSRINSMA, —B#id Hertzsprung-Russell BlFEEREEL
EERATEFBIZ (pre-main-sequence star) , BEfBER ICRERHILNE], Utk
B, BEEEKRETH/VFERENRE, BRREFRENZRTRMN. EEEERES
DHERTHEWE, ENMEELHA, BEEZTRERFS (zero-age main



sequence) EFFIRSRIAR. MTERMAXEREE, H3|DWREERIFFERELNN E
THE, WTFREFKENLZRE (red dwarf) , HS[HDHEFELBRIA EZFZ
A, BBRAKREEERTHEANREEFNKEECR, BRMAFEEREMNKR. BIER
EEXEXNRESINHTNE, JUNER EXDEFRENERE. SEGHEHRRE
NEFERLL, EFRENFEREXR, REEERRNERRERSID. REEEFLEANR,
BRF 3D AR TSR TR R, SEFE8, EFEN%ER
XJEeiFED .

2: Spitzer TAZITFEHEN W5 KEEEF ML IMLEIR.

EFHER

SEFRENEE—EREEN, HEERZOLNEBESESEFRHTRENR, BN
RERE., —BEROLHNSRERERNEFREESIEERIIEEN, EEEUEHRA
EFMER, NIHEAEMERNEEFRMATREFE. TFEROXEREEMZELT
EFEEREFEMHRIVKE, BEEFENRORSHESNREESZ D, NS
EEOEENESN, INREZEE. B, gEFENBNSSHEERK, MM
PR ORED. B, BEEERRGFNZEFEPEAR T —MEEEFNBRRENE R
BETRE. TFEEEFIFHNETERHECHIRERE, BEERTENNFEMRDH
Fi.

FFESZBRTHNIEFEERMM, BNNEEFERREATZONERE. RIEEE
NEEEFEHAMEIRFAES, RXEFRNBEBFEZFHDALTHE. 8958 1.5 FX
FEEUTHERFE, HZOLNEZRTIRETEBIRF-HEFiE (proton-proton
chain) RE#T., BEIX—RENEFFEMNTEFTH LR, EEGEBENZOE
B, FTLABRuEFI A CNO &3 (CNO cycle) kHiT/Ri, X—IRZEERK. SN
EREETAT[BIFEAE [1]. KF 0.08 FAHEENREEFAERREENSZERE
&R, BEHRABIEE, BT REEXK.



NFAERNEEAEEEZFNEAMRSHEERLEEFMER, PEEEROLERH
EEAIFIZRZEREFRSEN, EENEEIIEDREEER. B 46 ZFaHEANE
FRAULASK, ARBERIYEEFRHEMNT 29 40% [2]. EEEEFMRFENNBEZERRT
EFfAERRHETNCHITZRERNEE., KREEEBFMHNEEIFER, B
RegiRE8—8oRENS, EMEaRE. RREEEHFNHINEEIFEERE,
BB AESHINSHTRRERN, XESRREEETIUAEEFNREER
A, MTERIRAILZEE (0.08 FRIARE) . EFaHiXY 12 K125 [3]. ATFX
WIEENSGATFEHIRMNER (L9138 24) , it 0.85 FEAMEREUTHIEE
HASEAERFS [4]. KBEFTSEERY LIEEL 100 24,

3: XM, &ZHAMKNEFE.

EFEME

SEFEZOLNERRBRE, BEENECHEEAZFEMNR. YRERERT 0.5 F
ANERENEFERRURIEEZOENTSERRERN, XFNEEBRRTE
FIENE, RERA—EHRERZE [5]. BT ENEEFENRNESERKTERNNTF
HER, XXEENEUNXRAFETECER, FXRWNE, RENT 0.5 =8 E
ABHRENEFEFECHALEEFIINEREBREEEERNLEE (red



giant) . WEBEESKKRFANTIEESZ (red-giant branch, BMEIZIRIRS
#) . Ko (horizontal branch, MixRZ %) FiHIEEE S X (asymptotic
giant branch, BHREZIMVIRERT) SNEE, ARHEHEXESRIINEVIERK
—MTEWREZR (planetary nebula) , REZEHEZOERA—ERERZE [6]. A
7Y 50 ZEFREBRA—EFLAER, EINAAEEEREEX, BERENENHERE,
RUEEKEBRIAHRBEEBRUANANGTE. YBRHREFANEFESTENERA
THBEE (red supergiant) , Hih, 8 & 10 ZAHRENETFENES KRB LG
BZOMERIRBR T ARNESE, REBEER—REAEERE [7]. IR—MEENKRER
BEX, BBAEEZOGCSRAIRMEREENTER, BEEFEY®, EROELER
MNZRTHIREEEE, BTHRBFEHEHARUNES N, BEEROBEHRA
BRMAITHE, B — NER2BRNEERKE|IHEEE, FFE—IRRIZINEIE,
REHE. BREEAREPBS, SERSEMENENER, HENETRHEEE
HEFEZA. EItEE, —BEHEMENNEN TS KEEE—4PENEENS
EY., BHFEBANSBEXHBSEZ/LFRENYRURSIERERIMIE, £
BENERNEFR4E£H8E RETFRL2RSER=NS%, BRABFHERD
(supernova remnant) , XEFAERNRNTEREEE T D F=, HAS58T—
KREENFER. XEXE—RNEEERSBIEEARARE, NIFESMaNREEESE
ZERHRD, BFERSEXURETENEENS. BMEBRRENERZOER
FFE (neutron star) Z¢2EFE (black hole) ,



wER

L—MEEERTH2BHIZREE, BR%REZIUEUT=fMESZz—, BEARBIRTF

HRE.

o WMNREEXRZMIEERXT Chandrasekhar 1R[R (4 1.4 (SKMARE) , BFHHE
RLUTESH, REXEEFRA—TEEE. ORENRERS, SEBEESHNER
mEHEE, JRBRERRLE, FHERILEHNA, B ANEZE, BTHERERET
XHRSENNRERKTHRIFEFR, ALREI AL, FEPITHAEFER
ZBE,

o [JAE2ST Chandrasekhar 1RFR{E{EF Oppenheimer 1R[R (£ 2 2 3 NKMER
2) NEEXRENBENSERBFREIK, FEASHEFETIHF, BEENZD
B AREPFRHOBERAE. PFHEFEENTESRE, BB~EhFEHE, Lt
BFEFHEENEKR, aLMEH LRSI 0ES, XHXAEERAFFE,

o HIEEXBZRERTT Oppenheimer IR, NHhFEHEEABZUIREEENH—Z
1B4E, WY, BEEEMRAER. BREN MEXCHMSHNXRA, H3|DimaXEhE
FEBTCI AR, BRIANZE LRIMUFIE S L& s T EP R RNEFE.



Giant Molecular Cloud, have masses up to six million times our Sun's. Over millions of years, gravity pulls the cloud apart.
The cloud contains billions of molecules, mostly hydrogen. As a result, massive amounts of heat are released.

if the protostar cannat gain

enough mass, it will become
/ a brown dwarf

—)

Now a star is formed, burning usually hydrogen gas.

Under this heat and sufficient pressure, molecules from the cloud This begins the main sequence of avolution,
ionize and become a protostar, still gaining mass from the cloud which depends on mass.
(plasma)

o . - () 50

Now, the star is

Having exhausted its supply of gas, Inits last breath, a red a dense white dwarf.

a star will begin to expand and burn giant will expel a massive It will become

whatever residual fuel shell of ionized gas, a black dwarf after cooling.
it has. creating a planetary nebula

w;h mass stars

After billions of years, a star will enter the red giant phase.
Here is where there is divergence based on mass.
Asmaller star will become a red giant, but

a larger star will become a red supergiant

If the core survives,

it will become:
I . / a neutron star

Eventually, the star will
collapse onto its core.

(supernova) If the core collapses,

it will become

Having exhausted its supply of gas, a black hole

a star will become engorged and become a supergiant.
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