=

I_LI
1~ H

B

¥

Ll
Y4

WEZ—ER
REFEI



Sl

o NT AN (FENE7ZL) (LKR— MERL)




&

e

1. EY NN VFEEH: 23790 < 60
2. RIAFER (EICERA): 2379250
3. BIURk - 1., HEFK: 3aAva< bW




o REWME., FHICHE T SEBNEELXKEFRDHRTH

SROLNG

ReEeRXXZF - RIxYEE

L

o FIFFIC. B
NMERIT S

o THDIHICFHDIBE Y., KAFOXRAEIK. EFK.
RETRDIRIC Ny TED Y Tia%zED D

L



By /N FERHE

o FHMDAESR

o IR DHHE

o %> CLWAERE
i 2P A
— =Y —
A7 S e



KA B

o K
o ENANFHARLE

L

xy

RIS -

NARRE (V—V AARRE)

o MIf

BE. HXNMALE. A/NAZIE—NR

o SRIATZAN
o R & XF5H



— BEREEZ DWW DHDILHG
- IRKE
o [BEEHL
- ED—4%
—~HEFE - TS5V IR—IL - BENRK
o REWMDIZEL W LERE/METIV
— minimum solar nebula model
— F ) AR
— HmmHIREE
— Hho>TWRWZ &



ER

SHIFEBZERDOEDLYICNHATAMEIHY FH A, BIBIDIREE
DEEBFDY)ANMNI Web IC HBDT, HLHEBEDIEEL
IETRDICESEWN, EWVWD NEIHRELT, EFROHET
£ X 1)L ( jmakino -at- people...) T%,

?"m1

=
S5




VA VOBETERICRASDHD

(il

o LOT I ERICRTEDH] (77> 0 734) ICHEWNE
o

¢ FHOHSWZHANSDT I BWEE TR UH
&

ETVWBDAER SN, Thid. —ATREY J/NVFH
MEYTR— NI BN TH D, BFEEFOREE (AHRHIE
f& ™ recombination &EWD ) AR 27 & =R,

N, AT, THFEWICEEIC—HKBZTS] EtWHOBEEAB|E
L7,



_7F% g% t@ﬁ:ﬁ

o HBHEATHRIC—IRICHRDI=DICIE. FOEHETITIFE
L ICIRBNEDLDH D,

o LML, ZFDEHICIIV LK EEZDEEDKRKETINFZ
DR COFHEMTHN B FFEEL Y /J\é {Iplirhnif
A A AW

o LI AN, EEDFHETILCIX. FEHERIZREIZH
ELTWL 7=, BERZTWE YA 7 OKRESSESTIX.
LEFOFEHD A8 hsETWS,

e DFY, ESIAHNLOBHN R TRAEHICH >
[ E78 0N,




A£1>70L—3Y
A. Guth. {EERSZE S ATIXREEF, I ICIRIE

o {VIJL—avEFTITIE, EvINUEDH BEEEA
ICFENMIEHEAMICERL-E T 5,

o FHEENIBHMBHMNA -, TR IZFEORAIZZ > 7=
AL D NMCHEIE TIED S

o VA VOEESENNAZTTVWAIDIZTZFDEICIEFEFDOHN
Bl7Z>7ELTH,. 17— a v ENciERANIE - 7=
DCHEBERWNZ &Ik 3,

FNEICEAEOWWMREZELIALEIFITIE?EWVWOKE
ERAY NN



17—y ay(E)

o IiA V7L —2arvDEHOBRIEIAEBESZHN, EWD

ZEICERBAA DWVWT WA DT TlEAawn

o N, FDLOIRZIELBEETERE, WAWEBLRZ

ARES>TLED, (LHABWICEE L)

o IFIC. RIFZEDHMERDIELLZTERY S TDRRKEFM
N, AV —aveaERETDE. FEHEDHEDICE

FHLELNHDE WD ZENLERATNS,

o [FHEMR] NEOTWABFRLEN, 1 V7L —Y3

VICE S TFHIPOEMIESNDEEDEE

[

TSNP

DT, ERMICIEERICEIOTHLEDKREEIDELIC

AN



A7 —avETILOBRES ERIR

BR 15 DM g fEl R =

o IRF VW IFBEHLIGEREINITEI 21, fAILEES
DH7?

o EIRIZFEIARZICHDDH?
e HEMNEDIWHRT 5AEIEIHBZDH?

KL< hhoRWnhs, LHL

o VA VOFERRIDPLE (HETEIBL Lo EIRRD)
o SRIAIDDTH

A2 T7L—=2arvBFETBIEDEFBICRS—H,



N4 U BIREBE

Angular scale
90°  18° 1° 0.2° 0.1° 0.07°
6000 [ ' ' ' —

5000 |

4000 |

3000 |

ng[ﬁék(z]

2000

1000

2 10 50 500 1000 1500 2000 2500
Multipole moment, ¢

PLANCK #EICL 2 YA VO REEHP L TDABEKE
M DERIFE R



N4 U BIREBE

CNEITHISRELSBAREDNERIRE S,

Q: Y& - IXIVF—DEE (WELITDIFE. BRIR
Q=1

Qr: MBEUAND T RILF—DBE

Qp: B (FEYPIETIE TRXYAV] EWD)BE
§—0<T 5 —DEE

F ¥

LEDKEZ

5 EDRT —IVKRIFHE (NEEE)



EWIDhITT, IREDHE#HEZE D —,

Mt

o MBL+Y -V ITRIF—T ]

o ¥—VIRIF—IFENELIEHICHWT, EFEZHES
B35, EBVLREICITIEHEZNICER

e DFV, FHHMHDLITED & BEODFHD 4

ZICH D

V7 L—2 3 v REskRiET

o [¥—0UTRILF—] 1. <L EAFTH, IFIFEZFIDIT

=727



xITDZEZ

e FHD rt‘*iUJ HEZNLSTH, FEIH LW OYTT YV
JL—23 > L TWBEERZITVLLY,

o MM I —arplbEEofcElATRAR T
Hl N TZ 3,

o (CNIEHBZ2EKREY INUMNLEEFHICEE>TWS
H)



Tk Bl DIF51EF7

o BUAIDIRE: ¥— /T xIF—4+E= 1)
FERBEICELWVL., &WH &)

e ¥—JITRIF—: 68.3%, [§—U<v4%—] :26.8%, &
BODYIE: 4.9%

o ZRDYIE: [FF. BF. PEFHILLRBZILEDITTR, *
NETNITA—IDLTETLWS,

o ¥— U TH—: TBmOHE TTlIEAW] IichHh, IRIEDF
B CIIFIEEDLHMBLNTULAWL




SENB o EEESTY—ITY—

e 1970 FRICIB &, FHICHADMEIZEEDN) F .
DFY, TEOEFAIE->-TWBGBF - AEFEEFT
ITTIFERBRWVWS LWEWD T EPBES NI > TE T,

o KEX/AIRM:FMARERN (F 4 DIERNIROD K D RBELRM) A
hHhdIZE. ZOEEREAR ([OERFEE Z /0D S D EERED
HELTEVWLDHD)

o FRAIRHNDHEBIRTDH R AERTCERRANTEIE T, #
DEEREREDFRARDDHZROBIENTE 5,

o X< DERA T, MEEENHMIAZY HNEF TIFIF—FET.
DNEDNILKBRBRWN, EWH 2T EPLIM>TEL

e RATWBEDHZ INL, BEEZHTEL COEiE%~
Eo=ED EIEHHAL,




o F7/-. HEEEMIFX, BEZA TWBRELIFLFET B EEEN
ARET, BLVHBRIEIFETE RV (INEHETD
IB &2 EFFLK)




BRI E Y — I <4 —

o ZIEDMEBELIXED, ENLUATRIZFEAEHEEEAL
BWHMEIRIFEHOMEDARF¥ 24505 & [RE

ER:E

e ZOFBE, FOWOMEIE, NUAVEELSTEAT
EF-oTCHLEVHERICASRWL, IKIROFEA & 3

o AATWBIRAIEZ LM

RIEH, RiFENES—7U~

A —MIFIFRRICDFF L TVWBREDDEIZILATWS E

DIZEWVWD Z EITR B,

o CIELHIRDEIE® ZEMDHEE S f2)H




CABREEDWVNNEDHNARYICHBZIDH?

e DN >TWB (EB>TWS, .. )T &lE. EANLUATIE
MHEEBLTWLWARWL, WD ZELET

o HOWAHOREMMNMRTEINZ:XBEED 100 FERED
J7o2v K=o =—a—N)JET

e IREDEZHA—FEE-EEH L LWV KHMDOFENF THEB
BENrKEWVWEHED




EECIESINER)

o —a1— NV J/IXHEEERLIERICEL, TBEHLDH S
ZEIFITITHEE L2 (2015 F / —R)LYEBEZE)

.%L%& DI —DREN—_a—RFNY J)1EETBE,
HHEDOWSEDD BERAIFC VDR ES LY NS
m%@w\_z—hU/wﬁﬁ ICE>TARLEINT,
Z.Tl/i')c_t

e DXV, ERJAIATEFEEL TULWAWLIET,

@ 7D T, Lo EEVWHRNMFTAEWVEWFAL, (—HRIX
—a—K)JEVWSERERITOEIL)




J—RT—I3 5 —

EWDDIFT

¢ §— I —FEVRNFTHD WD DI REDZEL

B
® fE A [E

[N |

Uk%@z#—»r@k%mﬁt@bgwﬁ%

DINEL, ENKYINSIRRAT— )L TIEEREBIIC

AR

o TO—FEEBIFERICHELS bIFTIERL, F¥—Uv 75—k
FOERICEFELEBROEZ2TALEIND, (MK
BE=<HW)

IN%ECDM(d—ILR¥—U<T49—) ETILEWVD, CDM
EFIVIE, SRAMACIRADOERS . BENHEIERICES




BETZ3Z2EHINTWS,



§—U5—RE
2 DDA ET:

o BEIRMRH: MERZBYIRITZY—ITI—RFHINELE
OB E RO, [FRRIETDOZ&E (BARD
XMASS., 7 X1)A® CDMS-II 72 &) cDMS-II i3 T%EL
et ] EEEFRNICRIR LD ?77?

o BHEMLE: FHOHPTY —III—FRFHLEEF->TWS
EZATOMHEHRBNOTTL BRI (YR?7EBF?HE
F?) A ANLHEE CTER (Fermi EZEDOXRADH AL
H? AMS EFR:ISS ETRMFZEA) aMs ¢ 1R LEN
6] ERERICRE LD 22

HEEA5AFFERATHRVWODT, ECICENEITHBDDHE L
r oV INYANA



FEHOWEBFEFYMNSSET

OO —EBRICTEHTES

o FHAMHICIIIEEICER - aBETHY., TEDITRIT
FEFEELTWRK TETH I 42— I THBIRELH -
FRTTHD (D 4—20 - TI—F Y F5XT)

o HHREERENEL L., EBDEGF. FlEF. EFICHS

o ILICEERNEH BRE. BENTHDE. BF. HlE

FOEGRENLREFHKICOIMMNDE, COBEEBZITTES
& WD

o TSICHAEL., BENTAZE., THETEMLTLE
BT (KREFA A V) EBFNREET 2 (FHOBAS
HY))



o CDHE, ENALREICLNI—OTI—N) TV (&
BOYE) BEE > TREPEEI N, T dH S DOKRE
ICE > TKREFIE D —EBBET 2 (FHOBEH)




CCEXTIEHTZESN?

o INEDBEMNLIEMHAMEIL LT2DIE., EBMRIEDZ &

o BV INYVDHRRINE INETA I OKERREH
EEIN/-DIE 1960 F

o (V7L —3avETFIDIREIZ 1980 F4L

e FIZEDEHABEERENOY — IV T RILF—DRNEE WD IEHF
DNIREEICR S 7=DIE 2000 FRICIEFWVW->TH S

o INEMDIEAMIBRRIZFZ/Z 15 FITEDESE L HA7R LY,

SL




CCEXTIEHTZESN?

e EVINUNH T, FHDBEYIHB, &EWLWDIRER
ICDWTIE, IBFEHFY RO RIS R >TEEMIC
RZ%,

o LITHARITA VOREEMIITEELLH. MOFEAED
—D2 ¢ LT, BA(FRAREX) DSFAIIFELHRLES
HEHLZDIAEEERELSED, EWVWIDHRY—NAERIT
HhoTER, EWHZeEedH B,

o RICEY JNUDNRLK, FEHIVLEBEDBENSERE TH
5735, RADEHEDEETEHRANDODITEZFENIKRKELLED
5, EWHZEIFEZIZCL,

o LI N &, F—ITH—PY—JITRILFT—IZD
WTIRFLEAZHAZZEDLBZIE LW




KA B

o tYHATRAB%

E

s (7214) 12 & B R



BIR 2




R RF

Hickson Compact Group 40

al AslF




SRR

0d/ap950917 .html




2.1

HRAR

& (RIKMH)

_grey.gif




7

RNEREIE (PRRER#RH W) — SDSS X551 R




B o EENFNTTH: AEFESKE

o FHD®R, KET. EP'I‘E?E/—\{ZM\BODEUJ/BZ?H%E

FDARY N UL EIRE TDIAVE
THERTE/Z, EVWIRRKRLH - 7,

e 2FRIIC, 7oV IFR—ILVALDEREISDE

DR =

5 7RIS ER A

SNTWD, EEREFEDOEARDLSIFD T,

o RXZFH, FHYENGZERIIBDODTARE,

X2 OFLWRTZFHLC B D,
o TDNADEFIETHETEID LEELKL.

[ERRK




B AR

Kbz, EH. sRA, sRAH, FHORERBELREDER
AR

d2’l"f,; B Z _ij’r,;j
de?2

3
j#i T

o TNTNDE (HDWIEEE) #—DD [HF| £8-
B5IC. HBIRFIIMBOIRTORFNIODENZIT
%5, ME. BE: r;,m;. BEHEH:G

o NKIEDIZEHICHENHIIMEIZE Z < TV GEEMYS
BRI BARTT 2E/NME W)




BENZHRROERNEE

ZEVEE., TNULOKRESIDEEDERHIEL :
FEADLEHEDUH>TWBbHIFTTIEAL

TlE, ED5LTENTLEDRWVWA?
— Newton LAFEDEER],

o XfF%
o IR
e FHAEIR



AlmrDima

XfDEO Y Z#ZXEHE > TWD,

ZERTOEADIIKREILDICLERT 3 HIiEE/NS W (KE
DEEEFXKBDIFIE 0.1%), > T

7o —BE+EE

EHEED, T FRERFFTEAHNEHSZT S, DXV
ToLEAL LD AEEZDS,

EWSTH, TNIEFEARYICEFON? (XEDOIMEBITEAYICEE
MN?) EVWDDIFBRETHFLEREICHERAINTULRLK
ﬁ:ﬁ EI'E o




MBI (19 5 W) HEE

(2 T2 ADNKBROREM %A L 7=
INIFEERRE L&V D5,

o D7 T AMDERICITEZERBMBMODINKEZHIZIZEEZHA
LNTWERHN-o T

o EHFERINIIVLVWVWEWVLWDHEDTIFEARWVWE WD Z & %R
PYhLDBRLTE

e EXE, BEERELEDHLWERELA#DH oL

o BN NZRTH [HAR] IZRBEVWDI T ELDHHIS
T/




WTARRA (20tH#218F D) IEAR

20 B RFICIEARFRODARZDICLEENE DD ? &LV D DI,

[TRATEDE K OISR VWERE]
ICRER->CLE-o7,



[

JEE (D EXIE

LZE: KgRIEE, BETBICEKENE>NMZEATWLTL
FOED. 2DODRODNBEDNKIFZBICEKEDENFIWVLL -
REBZITHEWVWEWD T EAEERICT 5,

AfED: EEOMHFETRITINLEN KX S, (FE) BH
DT, 72— ITH/RBTEITS




SE DRI (f5 %)

NAZAH TNEEHFEIMLRSTLEIEEY LAV, AIFED

BREDIEIHFANTIELG WD, —fRICITAIFEaNE D HbHhH

%ttiﬁﬁb@b\b AL TR THEHDUEFEDEHET
ERBIKREBDEDIDBDNEREDH B,




sche Pl AR

ARDTIRBAWINELRERHEDIH D H < THLVERE :
jj 312|SFI:ﬁI-i.Fv_E~o

SEDERANEREVDENICEIINTEHT 5,

R, EMEDEH > EE/B{ELETILEE WA B,
(2ARIRE I A TED)

Tl
([




3REREDMEE

— D 3ERBBITAE Y TlERW: R7VvAhLIck>T TiE
B 7= |

B N EABHARGTERETIHBWVEWVWI DIF T
TR,



ERAN AL

S0y afR (E3AK
f2)

2,3 EHDEEN+0/NE
ITHIERE,

X% - A2 - bOVED/N
HEIIERICZDZ T TV
VafEE{E->TWB,
(2922 aTlEiR<T
FTA4Ao—ICEL>THRREEZN
=& D)

L4

D

Q,

L5

Jupiter



5 &o & RER

20 K LUWHNIICHER SIS N/ZFH L LWL EHE — Figure-8
Solution




Figure-8 solution

o SEDEEMIFTIFFL L (0.005% BE) DEFICEITRE
(5LW)

o MUERIIC (FTBE#T) BHIEEZR DIF5H L WAHED
AEINTKE-o-TELED,




KGR DEEMIZDWT

R, 5T B TRUVWEREDEHEZEWVLVNMITITWL T, ED
BRENED] OFPM—ERATEEZAHE (EHTERZWLWED
MoTWEWAEE) EWHZEIch->T,

[STEMTEHEABULNTS] ElFEIWVWSITEN?



ETEBIC K 2ENEETE

HB5EFHAERN
d*x
a2 = f(x) (1)
& FHASRMA
d
;um:wmjaﬂ:vmy:m (2)

NEZoNELT, FOHEDHEREXZETEMTRD S
&,



BRI TR

EAXBICIE, RPDAE (EFRE) hH5 &o & EDBFRID
MEBEAEKRKDDZEWVWDIDEREEYIRT,

Lo EBLERNRLTTE A4 5 —I%

1 EHTEL &
dx/dt = f(x) IZxF L T,
x(t + At) = x(t) + Atf(x(t)) &EMTZED,

XY, HHIEFZNTOREDTA Z—RBRERAED 1 RODIEX T
HESEHED

H o EMEORWHZEN—F

TINTW5S

L



T, BEHRRED o7V &

E. ZOWDLEDR, WHRWLWALRAENIHETERLZE, STE
BENELS T2 &EEHO T,

ANIZGRDXREDHEIX [RTETIEZRL]
EWDZEMN 1987 FEICIFTRE N
ZZTO IZ2ETIERW] ORI :

[FERISEWHIEIRZRGEORGERZ 2 @D < D'C%TL%“TL}E'J'J C
HEITDE. TFNFNTOXREDAEDEDNIEREEIC
AEARELSHE>TWL] EWHZ e



ATEEDIALAT—Ib

RKELBRBYAMLAT—IV: YT T/ 7BEEVDLNEED,
B EEDIEEEN e 1ZI12738 505,

RKE-SEVT7T/ BB : 2FFFE
INBERIL 8.5 BEDEIEZLTKEXo/=HD,




NfZRIETIE 45 BEREE D L THEREZ
ITTWBDH7?

SICEWEEOHE (XICEMYEXIEDAT - hit - Rk
SICELBDED) Thho7=Z & :

o jEfd:FDﬁEE‘iEEEE
o V77 JBREIIFENMN 2FAFE BEEE WV

ot#btuoTME# CMICRATW-L,TCTLE Y &EW
&z EirBIsWn (5LW)

DFY, PLEEOREMEEWVWD ZENLMIDE DA R,
DL EWVWSTELKRBATHERIBEWVDDIFTTIERLSTH

DIFEWEIE (D WOHEEMIL <O BHRW) [CELIE AU
Fo-TW3 (LLW)




FELIFHEEDL ?

\
/

EFXEIX2006F D IAU #&T EXE ] 2, EHhSLWVWOH D
17 THRUVLA, 2009 F(C Nature | 'C71_ L

nature

LET TERS

Vol 45911 June 2009 doi:10.1038 /nature08096

Existence of collisional trajectories of Mercury, Mars
and Venus with the Earth

J. Laskar' & M. Gastineau’

HIRKDKEPCEE E RNDONDB ??7?




Laskar and Gastineau 2009

. /

J||I|Jf

, m lh|

o
t g%?

1
1,000

1 1
2,000 3,000
Time (Myr)

1
4,000

5,000

o KEDWIDAMEZIFAD
5 &> &7 (0.38mm) DD
AT, RLUD TKEFRI @
ElbZzstBE L

o fEMEAE®D [KXfF%R] T, K
EDOBDODENIRELLCENST
EEVCHIkE RNDOH o7

o BL. —fEMETEMBIZIE A L
nsd&, WniaWiggai Yz
ol AW fu

AYICEEDH-THDOHED D
(= e



mREDEIS

FOVWIDDITTEENEINIFE L CHh>TULARLY,

BRIGADBLZETETHRER,

L

RARETIIELREDE—MREDN /=D T, FapH5E UL
BEREHIONE... EWVDDHEAX—IEHYIZ,

LT, KIFROFEIFLIELOCBWVWTERATE N ER

DEEICFE D,



IR O REED ?

BRAENERMENMNEIZEEHEEILTEZICHDIDHN?
ZTNOHIEFRERDD?

EIVPO>TCTELDOMN?

EWD KD &EHFE-E,



HOAFIFE DIV > TTELNT?

o FHEMII—RRICEHEL TWSET D E, BREED. K

& DN
o FRIAIIE

HOAIEEDP>TTEDON?
EATENMET > TVWBLITRDIZED LTEN

TLEDRVDHL?

& WD fEE,

F9. EILTENDL, EWHATHRAED, BTEROD
Mm?EWVWD T &,



S HNALREICLDESTONRE

FEHEAE LTUE, GERBICKEZRRAT—ILTR) — K TEE
—ETHDELTH, NERRAT—IVNIIRBEFELZTDRZD
IC—&DLTNTWS

HONBWNKNDENSIRIEXLCTRART 21852 T. ZDELHE
b‘Eﬁﬁ%@Eéﬂd)t IR LT, EOPNEFXF-TTES
D H R & HVER AT ] t\;\')c_t‘ b, DFYIF, Za—»
UHERMICODE Lz, TERNEL TS 5D TIEGWLD] &WD
BRBICKH T BEIE. [BB5TEE»>T3] EWHHD,

TlE, SBHIEE DI P> THEEHFER > TWLWEN?

I|m||




FHIEBRICHSTETWLWS D

(183)
FOANAIICHDEFOYE : N Ay (BF. EF) + &
FTCTETW5S,

FEON) A VDIFEAEIZKRERFOEFE (EvI/XUD
BHIUICAN) DL ) FIOLDNDLTET, HEFEDLRD,
FFICHEITEBREDEICEHE > EEVWTRIERIGTIESNS)




=<4 —

%z%/\')zf/wg (Eé: %tci%&)() X
—ERT L?b\@\,\o

SR3A : [ClERERAR
SRAE : XIEHRADBENCEEXHE

e EHDIEHI’EE-LTWS?
o MATEIHLILLBRWVWEDLEH B ?

R CH A DIK
HDOBEDIFAD



=<8 —

ELEHDNARYNE WD DIFBEICITWVWALRWVDITED, 5D
EZA RBRAEIPODISHBRWVWEDDH D] EWVWIIFEDDER,

CNIEWBWABRNRREI A H DD, (EOERELTIE) K
SLVDIZEHIEHRIED T &I LI, $RuEICENER
HHED E WD DIFICIEWVWA AW B—RARRENH S 1ET)
ETHEEBAIHLVNEWVND T &,




IREOFHICKW T 2FH A2 DEKNLRIERE &
Z®D [FRELE ]

o FEHODYMEBDIZFEALIE., BZFDICWAIX TRAMDFRN
Fl. DHOYUPT L WAIERALEIP OISR WVWE DT
H5,

o FHIFEMHE L TIE— *%7‘:75“ BEOLENH > TERIC
RGEDITTIERW, FHEROBICZDELEAMEL
’CfE/_Jé:b‘fEJAb"C?’C?to

COWSTIBENAELWVLWAE YD : KYBICZIOIWHPYAT
IHEDOFHEDODEBENTCEEINE O AETEM I I 2L —2 7
VTCHARB I ETHDIREEIFIF VI TE D,



FHORREBSHEXOYI1L—Ya3 Y

STED 1 4 GREFEXREZRR - ALLZT ARE)
TP CWBZLE:

o EEARICIE [—#k] BFH%Z. REXNRIUDKFTER
3TAC RS

o IHFMAIIC TZD ] EBDONBELEEZEAD
o HERAIIC T2 D] LRBDONLHBORREEZESZ D

o HEIIENFDHYEZBERNICTED L TWLWL, EXRBIC
IXFZROIGERLZ &


file:///home/makino/papers/cfca/tmp2/1G_58.mpg

nhd &

o FHEME L TIERAERL TWLL

o XMICEENTWVE ZBIE, BICLERTHEENICHED
EAEAREZELR DTV,

o FICEENTWVWEIBIK, TEDOIBLICEIRL &> TEN
1Y

o (ZDYIal—2arvTi) RMT/MASTVEDHRIL
TET. TENOHDRALARTF SOTREREDICHD

o RMIEICWD &, SR EMEEAIFIIZ DL DICL TEN
=% D,




FHMOBEE LTI :

o BAIS N BRI CERFFIHDME. ¥FiICHHh
e VIalL— a3 YV TTEABTLERNEDOS

HHART, TEDTNIFTIREDOFEENTZESEDD] 2RDODBZE
T. [FEHOWBEYVIZEDE>7=D] HMITROT-L,
BIZISFEHEOEREE., BE, FHIE. #OHOHOELSZTDOMH
B, Y—o3H—0DMHE



ZTNIFLEFSCROONDEEDL ?

X3/ NN

o FHAMEIDIES T : (SBAVERAHICARZHAWVNE B E
TlE) BEICIIRZ AW

o SENFHDEKRERE : EEICIIR AL

0o ¥—IUTH4— :RZABHMNEID (HBIHLEIDLE) DD
57380

INL%, EEHRRAKICIRADERH HRHIZL,
TARZ EIFFEEN? &V EE,




[ el i

Xalb—YaVTHRZDIE. KRIFY—I5—DDH
7=,

ERAICIR DICIEF DRI THADNNIEEL TEICAE S L E W
AR

DFEY, EODWODEXUETENTEDINIDRELALWVWEARYI
IFEER 5780y
o IRADMALEHLB (AT BEH)

o SRAMBAZ I ZEDHLB (BWELrHBEHEDI L, LA
5EELRB)



JRIBRYIC [

o ZHOWVWHRIBEEDER: THRNMNHEL TEICKRS] &
CAELE I alL—arvaniduvu

L

e ZHOWVWDAMDHIRLEBLAAEDLNTWVDS
o AN, X, UIaAlL—TarvDEEEFDOMICEEN...

>Ial—T3a3rohl


file:///home/makino/tmp/4d2uspiralgalaxy3_640x360/4d2uspiralgalaxy3_640x360.wmv

s R L C.

AR EN R WD ?
N\ E N YRR o
— & D 3{KMHERE : T&LE

ZE (&) KB 26DEE + £ 5—2 (HERZEICRIELS
ns)

SRATIXRICHARET ZH?

[Tl [}

5Ly — 2 (KR EE)



SR D [ fHEE

EDH (RFE) HMNERICKE VIBER :
ED 9] 2ZZ5IENTE S,

flx,v) : 6 RITEFEDH DEHICHFNNDHBEH?D
EIR

f(x,v)dedv B’H % ATE] dxdv ODFDEOHZE5Z 5
£ B, WX, BEDLDICEDEERHAARKBEL LT S,



DHEABOMED AREN
2R S HEREEIC DO VT DR HER

BB 57
¥z

0
f+'v-Vf—V<I>-gf::0, (3)

ot
SART Vv ILTHYLLTDRT Y Vv AREK

(4)

V2® = —4nGp.
ZZT. G IREAEHKTHD,




DHEABDRED AEN (=)
p IXIEBTOEERE
p—m | dof. 5

THh b,

CHDEZHZIFE LW ETIRABAWVWALITE, THRIEW] D
TEHIZZ Z TIEEBE,



Ak

EOHDERICKZTWVWIBREEZEZ D &
—D—DODEIEFEL ITNE., £F8& L THI-

o DA
e k> T. EVNEBFELTOBEN

IEEEN 2> TELTDOLOLBVWLIBRRREE VWS DHLHY A 3B
(—fEICWDTEZFIEWVIDITTIEEBAARL)

INn% [HEEEIRRER] &WD,




R AEN R W IF

FRIAEM/DEDI LTENTLEDLRWVLWHAE WD BREIC/ZWT
AN E

IFIEZFDL D THEEEIRRE] ITHDD D

FH, CNIEB LD EEVWVBATLIRWEZEEHS, D
FY, IRELT

o XEZDLIBWREICEETEEH?

e FETERELTH., EDLILFEIRRED SIEDH =5
ED L D BEEIREBICWS DA ?

XL <O LA,



BREHNEEEHIZWS DH?

E—DOREBICNT 5 — KA E :

EBIREENFRI DT A AT L TWHRWR Y., IREHH -7
ETNIEZENIEERBITBET 2D TEBKREICWLWS,

(L.

O

Brvdd B & B RS R,

ENCE= 91T NN

FNCR BRI D I 2L — a3 vidZED—fl,



=

9_ ‘/ 7\‘\7F§/~:

RLEEZADE., FHEREBEHHROERIEIHATVERT
=S AN

o By UNYVERDFHIFATEH., —KEBE

o SOFHIFEL —KTIHARW (DA< EE TIhEh] R
F—IL T, XHIR—E7 &)

o IHBMIICIZE D P T— T o ?

IR ZRMH: BARRE (V—Y XRRE)




V=V ARNRRE (%Jbg)

o [IEFHAY| A KK, EHR (FRIT5EDH 5 DER
INDETNZRD)

e CZTHZOIWOER

e T. ¥— 39— (BERERILYITVHRRICED )L
HERDTHADHRATELS (HETRRBEA, REM
FHFIRIREUICARS)



SFEIRDS — ) ARERE

AL, EfD

op
- V - =0 6
o TV (pY) (6)
T4 5 —AER
OV 1
— +(v-Vo=—--Vp—-Vo (7)
ot p
ATV VARER
V?® = 4wGp (8)
TikEh 3,

S SHICREAREANI VG, ZTHIEFWEEALXBELIFTOELK
TEZAoNdET3, MMBTHEHEETHRATHELY)




RE=TORV VI

p: BE

t: B

V. EE

p: £

$: EARTVIvI
G: ENTEHW

Tl [}

Tl [}



REEAE

|~

¢ p,p,V, P ZENTEN p=pg+ p1 EVDIEF

¢ FE 0 ADHDIEE & DHERADT

CEfRTH Y,

TEREED D DERND THOE(E B D0, R—2
DR ETNOBH DT B,

1H

D2LEDIFNSW (TRUEDIEZEEL TULW) &
ERAR

T. A

7

e
£

%

=

=

SETY,



BB L7=ARER

0p1
s + V- (pov1) + V- (p1vo) = 0 9)
81)1 P1 1
——+(v9-V)v1+(v1-V)vg = —ZVpO——Vpl—VCIH (10)
ot Po Po
V?®, = 4nGp, (11)
dp) 0
P1 = ( P1 = Y 1 12
dp/ g 1

T o, TEETH B,



N—ZAHDER—RDIZE

R—RASEBR—HRKTWEBEIBZBE, EAPELL, EE
H0&TBE, EHEOREA A S—HRRAN

op

"+ p1V - (pov1) = 0 (13)
ot
&vl 1
— =~ VP1— V& (14)
ot Po

1B, F2AREEMFEAD LA,
“hE. p EHORICTNIE

0%p1
Ot?

—v2V?p; — 4w Gpop; = 0 (15)



ZDHRERINDOIRE WL ?

o RAID2IEZHNIFTEBEDIKENHTER.

o XEDIHEMNRT YV UV ARAZBLTTTLK2ENDIAT
H 5,

o ERANEWBIRTIIEBEDKEARERN

o XENERWBIRETIZZEM 2 [EMoDIENNINRL DD
T. BEOEMIARENICZR>TLED,




HEEIR (ERSRE & BERIRSROER)
ERDD

ERICOBEREKRDD-HIC, fi%E
p1 = Ce'kTwh) (16)
ELTRATNEE
w? = v’k? — 4w Gpy (17)
EWDZEICTRB, LEN-T,

471'Gp0

2
Vs

J (18)



7B EE %

o k>k; b w lXEH., ZOBRBIIARITERIN (EEDOE
WeERLC)

oek=%k; 06 w=0T. SA-EFIFERRELDZL
(I TE)

ok <k; b wlIMER, CORIFEIIRET B ER
T BEOmMALrHE (RELE),

BB, —IRDEHICEVWTEL &, K (16) DFEORELIT =
EZDDIIAEBROMEBEELI L D@D (ERMEE D ZRET
nig) ZOMDEDBEHBETRIRTE DL THD, D
BB ENETHIDIEARANMRELEILTHY., FRED
AR TZIDIEIETZIC 7 IEBMITELERERTH
5THh B,



DEEBRIMOWVWAB T &

o BERMNMEITNITEBDERK
o REM 1/k; LYW RWERFEDIEHRERENTEIL
o DFY, RWERDE—RNIBEL LM VIROHILEA

EADHDD (FHYIBDIELEAEASH D)

WWINZ D &

TRIEREPARWVWEMTAELEICR D
BN H D EERIC—HKLDKREE VWD DIXERES
HWRY g FALE

ERKT



o—V EE
Ey ICWERd 2ER: O—VXERE A\

703
AJ = 4/ Vs (19)
! G po

V=V XRRSOLVDRERDIKZEZ B &,

o EEITRIF—: Myv? OREE

e ENTXIF—IT GMjy/\; DREE.

e M; I3 —VXBET (#F Ay DERDEE)

S NI RILF—DKREZFL LY,

STET3E, EE T RILF—LE
-V RERITFOVWIERSL,



CZETCORIITCZEMNLEED A

o —FREZREOYEIHNIX. RT7YVVARIAOADHLOL
BWOWDNSENRT YO vIIET—HFBEEWVDDIEAID
ML WL

o N\, — R RTCHEIRICUOAD>TWBLRS, EBAORT Iy
IVDBRRICE > TED DEAHIE

~.1

THLADIBE: THFEICH L CRERBER (L EEE
W) THRRABEMR 2 E OB, BL. BE
A IIWBD T, IFEDOEBHEHAICIZL S0,



HIRM & NPT OIRRE D REMR

HIEVEICIIDZ &b > TV, FIEIEME & HRIRRE
DEIDERE WD WBEART VSRR,

ZDANAE. BEARBICIERIICW D 7=BEETE T LN 5,

@ 1996 FLHIC, FHATEAD LD BRHHERZGFOHENT
ITWBWABNRTGA = %EZTCEHETEDEDITAANLE
CLThdEWVWHITUIal—arVERIHET,

o NN, TOHRITEIXEEWL THo=2 &N, &V KFRE
RIal—Tarvhrubhh-or-,

EWIDITT, DbHhAoTUVLWAVEEIZIEEIZZ W



