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Review: Models and Constraints in Background of the Earth’s Formation

Y oshiyuki KoibE

(Kanagawa Prefectural Museum)

Abstract. The Earth exists under the influence of the Sun, Moon, Venus,
Mars, and so on. The Earth was formed under the similar situation. The earth
science, however, has not always taken their influence into consideration. There-
fore, the future earth science should tackle with the information of not only other
planets but also galaxies and univers. Their movements, structures, conditions,
and evolutions will be revealed by the new observation depending on new
technology. Our Earth is the lowest constituent in the universe hierarchy. The
hierarchy is classified into some stages; universe, galaxy, star, planetary
system. Our planet had been formed in the open system. The formation should
be understood under the influence of all hierarchical constituents. This paper is a
review of the standard models of each stage and constraints which are evidences
and facts based on the observation and experiments, and analyses evaluated
chemistry.
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X 8. RIEH ADVHRER. KOEHITEM Y A DO FEREO SR (FhEF, 1983). BT 7ok
BAA CREFEEHM | 1 Me=1.99x10"g) MIEEIHD 5 ERELRT. AZKBEENI
fiaihd s & A, BIRTFHEHEWCHENH HRHRCIET 548, REE T 3 210180kt
WROVELS DL ERIR E N AT, CTIRREBENLELL2BDHETHS.

JEREIC & % & SRAMFRIC & B BD SIS HIOBIRA, HTFE2 7 ORELRET S (FEF,
1983), BES/NIWHE, MBALBHIH I H-TRh, BELALY D 0T, BENEN
T5, Linl, 5 —EUECEERKE DL, RIMROBHEIGT OIS, 2F b, W
BYLHE A E D, 2 7 ORER R LD 5, HEOHRLE, 2F W5 TEa 7 OhLCRE
BIRKIZIEYD, £ xDBTTHANET S, MBNHEC L 5BED LR LEBEHOFECEL
To & EAHTIFMEZIEE D, HENFEHEOML, FADNMBITE bIs - TARS, ZDX 57
TR A GG 2 (protostar) &7 %,

HADFERIZ Y > T, HADF - CWIER =k L F — 3B 2 L F — BB I N, hOE
DIEI EAT B, FIBETE, BBINIRI biw, »hishEEciks, Lal, AD
DHAN L= EH LT, BT LA LT,

SDFEaTHAEEREY S > TWDHE, WHHCE bc-> TELIAENT S, EHC L 5IR
fiL, HADE S TWIEOLDDH D B o IR0 D, DX 5 e I%HEET, Mk 5
SFEaTOFER L TERINDL, PNTHAAREETLABO L5k, FARESR
5 4 A 27 (protoplanetary disk) %K 5.

I BERPFIARERT 4 A7V D ENT, AORELELEEFSTWBFARDELLTH
B, DX ALy FEaT EXFTHIDIZ, =v~<v—7 (envelope) &5,
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OWMWMMT v VWL IGEINF 1 2 2 DK

IR X > THRIBEORE - ENARBMC EA TS, FALT 4 AZKEBLD VT E
T5E, XrSciEhIAD B, D% h, B BY, ENfEAET S, KBREOCHEDRET
%, REEE1Z3,000~5,000K3 Eeich, KERBAED KGO, 0005RE S, D L5
TP IER I A CBREOE A, HHAT 2 v UV HIE (classical T Tauri star: CTTS & Wg3)
s,

O, HKOOWER T3 F —HEREOMER SHEHT 52 = v b (S Tt -
bipole flow) 2"FEh 5,

FIARERT 4 A7, FARLHWKN FRBEOFRIRET S5, BEOHEMC E b7t T,
F 4 A7 BEINHCARZENET, WMLV 5, CTTSIX, ZOFEMOBHFIC X -
TR T, 2N T, IEBINT 4+ A 2 (active disk) &M BIGEEIN7cEEAA < 5 (accre-
tion disk& HFIENB), T4 AZHOBEN EHTH, ZOFRKNIZ, ABcUfC X - T
CTTS DEE» LEBEARELTT 4 A7 ORERY EAI®5 L W55 ()], 1983a) <,
CTTS DR omglie K3 h ACEIN I RED BT 5 (P8, 1983) FisEnExbh T
5, ZORE, WERERT2,000K H5WETERL, BEAELCEN T LERT S, SAARER
THKDBERT AEROEEETLATS, NI T T5 LB EL, BB TR
b, BEEOBR T EET 5 (b, 1983d), Th#, BEAE#ME (consolidation of solid
particle) &\ 5,

F 4 AT, BEEOBR TR E LA DREIMCHEDY T %, $3,0004 12 & T4
B F B h TECHEGEEEIES (P, 1983c). 1 # mBRE DN T, Frlmic Bk
DCET, BEHEBEEAEIIE, laBEF TREL WS, BEHEENTET2,0005EI1 £ 7D
L, FaAZOBERSL EDIOC NN RS,

RS O SEEE 13, HOERBAE AT TRk M L7 V200K BRI C, KREBLE AT Tk
KAFOEMETHI00KBRE LS, KOFRELAEHEOZ, bEbEFTADEMTKER
LENTWETLETHSL, FOKDH, BEHERRTFOICKEETrhE s aik, B ek
X7cEERELD (P, 1983d), WREREFE TIOKOEEMA B STERBE AN ELETS
HEMBE N Ehs, —J, AREHETIE, KETHS ETHAESREMNTE, KX
RENTHAYOF ARED, KELKEHRE LIRS,

OWHMT 2 v VHR L AR T 1 22 DBIK

BERAARL, EER%E DO, CTTSIRENTH aff OB A2 kL OME G R
KEThsb, AT P AOE#ENS, SEERT 2 v VIR (week line T Tauri Star : WTTS)
EER S, WTTS ORI, 3 X10°~ 3 X 10" FEREMSET 5.

CTTSHLWTTS ¥ TCT 2 v )V MIRLBH S h D, FIaEA2 L CTTS, WITS ¥ T
EHbET, K7 = —XEFENRD, k7 = —X &, HRET, mﬁﬂ~E1ﬁFﬁT#of
WS BREDZ &R\ 5,

F 4 A7 DBEOKRS ($980%) 23, 10 ETHLELETTHLE, 74 AZIXENIW
WRET D, ZOL5IRBEAREFRET + 22 (passive disk) &5, CTTSKHRD T 4 27
FELITRAETH o fedicxt L, WTTS oL, ML Bt b h RS iokiBic iz
B, HADREBRESHCIS &, BREPRA &E—RITHL,

WTTS T, FRIROBE DI oD, TORSNE, 74 A7 WEOREEL WD, FOLEN
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(runaway growth) &\ 5, JRIEBREL, 10°F13 ETHERLS bV OXEIFTHRET S, WK
EEBRTE, FIBARENTEEIAIE, MRERERBLEAERAEsTwh, AXREHRT
i, T4 AZDEIRERIREVLDME L E <, RAREBIRZETE S, 107FEIL, H
ROIfSREEOHEECY, REMREOK L85,

2 Bl & AR
ORI KE:F DI IR

KEFIENRD DN, BHDOKRNABIROFERLTH S, 19834, RIERKCHE (IRAS:
Infrared Astronomical Satellite) 23 TH FiFbhiz, 12, 25, 60, 1004 m?D 4 DOWPHET 14
He X2\ L, £O/RE, &< ORIMHEEABR I, 20 X 5 TafRoHrlRciL, %<
DEMHREOBHIGIRT5EELZLR TV,

Herbig Haro X{& (Herbig, 1951) &MHENRDEINTWBH DN, FARBRICEO R L
% LT\ 5%, Herbig Haro RKIL, BEEEZEORBRICH o0 %, ¥, 19T0FD 3 v
O5THADWEIS, CTTS DB /RT EE L LNDIHB) FHRSH AN, 1 v A7
o VHERERAH Y VHELISSIIRSS, HAEBEILETH D -TW5B, ZDL5ETIE
LiOWIRA =7 b AMRESh D, LITBRKRIGIMAE D bR TLE, QI
T, TOX5HEBNERE, FEEMNMIEZ > TELY, BEN=x ¥ - DM X -
THWTWBCTTSTHH EHEIA TS, Z0DOftl, 10%%8Bx 5K, 15~ 2%RED
AEANTRZEN, ROMRR - BOMROBRRGE, S~ —FRIs EOMERREARZ i EXBIHIZ 1
5 (i, 1983), 2D X5 IMHEI, IHEHNT 4 AZ DFFEC L - TRZ AHEI L5 3Hn
EhThs,

M8 T, KWEMTRKRLILSDE, HTE, 7 FE=27%2 LTURBEDORE —BE D VL
trchHsH (P, 1983)., MDD TR LI L 5 el EUADOEHe S BEE6TH, REMCIE,
PERRBIC 7o & D oK, T LICRE — B OPl&iRL, BELREDOBFRMLRD S
NHERLM T, Jeans MassxHE NS, FENIOE/ci TRENIIK DS FEDOEE,
10. 9K E &7\ Jeans Mass ©, TEx 7 OHEK LD, HBENIME/ cdoyFETIE, 5.4
KBEERE &S ()l - D, 1993), ABIX, WELRDEROERLMETH D, TN, W
B0 - THOMMERD 5 1 OBEL, BAEE 300 GTEED 1 pcDRE, 104/ cf
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L s, BEZEECE, —BCHEELAD DD T, 10/ cfb’, FIBRENEELEED DL E S
D 5 —ODEEREARC I D ()1 - P4, 1993),

PENINNET B L&, BHCIAEME FTHZ 00, T 5 7cd ORI R E T
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1 IX104E e pJI - P, 1993),
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Oz D KR b ORBESEA
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