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AG@3CIX TGravitational Contraction and Fragmentation of Filamentary Molecular Clouds: Breakdown of Isothermality
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%1% [GENERAL INTRODUCTION] Ti&, BT umt XICBITEH 7 4T A2 MRS TFEDOE AN & HH
ICOWTOBIE T & BRI ITHF R 2N L, ARXOHMEZRRTWS, ZHELTOXLIRb0ThHo,
BIEHSTEIZOVTOBMERIL, 74 7 AL MO TEOHGADREEEBROEERE— FIZR->TND
TEEFELTWSE, —HTT 4T A2 MRS %$®@m_owf@ﬁ%m&ﬁMi FR O F FERFT T
f%ﬁf%&%&\f WO IE-oT DR OF— FRBEEATIEBICS T TRENTEZ, Zh b2
OOEBIIAMEIZITFE LS ARDONTE 72— F T, b ETHLHREEFMRTHHED [FHROIL & T3

LR ENTE I, ZTOBEMICIIHERNRS Y vy 7R EEL, ZNE CTOMB TRESN TE AR T
A, FFZTRIESNDHHEAF OEEIZONTIE, BHTERWVEENE ENAT, AT TERO I 2
L INH CELETOTrEAE—H LEHEANFICL > T, FRICEHSH I BENEE L CGELSHRD Z
LT, ZOHRNT Yy v EMOHAZEEHNE LTINS,

#2% [RADIAL CONTRACTION] TiX, BIffHFMINAET 27 4 7 A v MTBWTIRHN OH S ZE 2 k& H L T
FEHNCHIRZ L2 A E L CIITS N 7=, variable Eddington factor 5% W 7= BiE 1R ST OMEHITIREHE & Z O
RIZONWTHREN TS, HEMREZFE LTI 52 L T, BEFFOIF% (Masunaga & Inutsuka (1999) 72 &)
TSN THROBRN] IO TOMITR R MmN RSB S N LSRN TWD, TFHERORN ik
OGO X 5 ITBREIMZRER TR, 747 A2 MHLEE CHM L CEMIZENT TE LSRR b DT
bHZ NG, THEOHN & (B LARTZLICEFARBEORBENEGEENI DI LE RN LTS,

WHE =7 4 F A v MZBWTHRENNDEL 500 EWRICT 2 412, A5 TR IT ORI IAR G B 2 RT3
20T Ta—FELD, Lo LEIETHWETEL, 2k e EICHERT 2 I3 HEMIZE 2 A N TH Y,
K VMR R FIENMEL I ofz, 2 TH3% [METHOD DEVELOPMENT] T, 2RICEHREZ1T O 12 DY
fii & L. Flux-Limited Diffusion ¥T{El#%: (FLD) %M L78@H 7R T /L 2 Y X LB W THN 2 IERIEHE S H 1R
REfE BDESIPOTNTY ZALZFM L, £ OEMERIZRIEICONTRFT L TW5D, et nzoiE—ks
7# Newton-Raphson %12/ %, Simple Operator Split 75 (SOS). Douglas & Rachford %@ Operator Split 7% (DROS),
75 vy BRI Linearize 3% /71 (LIN) D45 Th %, T TH DROS ZHEHFATEICEM L-DiT
ARFIENTD CORRE 2D, BEOT A FHEEZAWTHEBRFN T2 LT, 74 7 A PR TFEICONT
DOFETIZ DROS H L<IE LIN BRE VN2 EOLERDEILENRENTND

%547 [RADIAL CONTRACTION AND FRAGMENTATION| TlX, FE3FEDHR R A * 2 C DROS % FLD (2
Wi U7z RCIESRARS E A EIT L. BRINET 2 7 4 T A MZBWT 58] OF— FABEMELL TV
WRIZOWTHR TS, 74T A2 hOSRE— RBBEELT 2502 FOBETHM L, s TR0
) O DA LN AE IV I0FIFERERMEL R L EZR LTS, ZNEHEF OEENR/NT
BAREEBRBETHDLZLEEZERL TV, TNEALMARZ > THHEISNTWS 7 7 — 2 b a TEFRES~
A 7L VIl o THMEN TWAREEERK LR L BT, 2OELEICONTIRRTN S,

%55 [SUMMARY | TiX, KX ONEZERICE LD, fmaik T\ 5,
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This paper is entitled “Gravitational Contraction and Fragmentation of Filamentary Molecular Clouds:
Breakdown of Isothermality and Appearance of Two-Dimensionality” and composed of a total of five chapters.

In the first chapter entitled “INTRODUCTION,” observational facts and theoretical works on the
gravitational contraction and the fragmentation processes of filamentary molecular clouds are introduced,
and the purpose of this work is described. Observations favor a theoretical scenario in which fragmentation
of radially contracting filaments takes place due to the breakdown of isothermality. On the other hand,
although the filament formation and fragmentation of static filaments have been studied in detail, there
is a theoretical gap between the radially contracting filament and the fragmentation. The purpose of this
work is to fill and understand the theoretical gap in the context of uncovering the role of radiative
transfer.

In the second chapter entitled “RADIAL CONTRACTION,” results and detailed analyses of one dimensional
radiation hydrodynamics (RHD) calculations, which reveal the thermal and dynamical evolution of radially
contracting filamentary molecular clouds, are described. From the results, the fact that the breakdown
of isothermality is not instantaneous event and the previous understanding may have the considerable error
is found.

In the third chapter entitled “METHOD DEVELOPMENT,” as the preparation to perform two-dimensional
calculations, the assessment of some schemes that is used to solve nonlinear simultaneous equations that
is indispensable in RHD is described.

In the fourth chapter entitled “RADIAL CONTRACTION AND FRAGMENTATION,” the results and detailed
analyses of two—dimensional RHD calculations, which reveal the fragmentation process of radially
contracting filamentary clouds, are described. From the results, it is found that the density, at which
the fragmentation appears, is about 10 times larger than the previously assumed one.

In the last chapter entitled “SUMMARY,” the content of this paper is briefly described and the

conclusion is presented.

% @ BSCEEIEL, 3L 2000 52 & 3830 300 54 1O T 20, b L<IFHEL 800 354 1 ffRH L T 723uy,
Note : Thesis Summary should be submitted in either a copy of 2000 Japanese Characters and 300 Words (English) or 1copy of 800
Words (English).

HE  ASTEEIE H LRIV —FURTRN (T2R2) IZTA o Z — Ry MARIINET O T, AK ATREZRHIPH O N TIERL TTZE N,
Attention: Thesis Summary will be published on Tokyo Tech Research Repository Website (T2R2).




