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L Slncethedlscoveryof theMageIIanlcStream the
. dynamics of the Magellanic System is extensively
studied. Tidal models of the Galaxy-L M C=SM C
. .system succeesto reproducing the geometrlcaJ
. -and dynam I 'structure of the MS (Mur ai and
.FUJImOtO’ﬁ_ 80, Gardiner, Sawa and- Fujimoto:

©1994), and orbits of the LM C and SMC arewell
- determined.

; S8 However someproblemsareremam




h Remammg Problems

J Theorrgmsof theLl\/IC angls SI\/IC
" Did they |n|t|aIIy form assatelllte gaIaX|es of the
. Galaxy, or did they faII mtbtheGaIaxyfrom another
‘region. Pe __ﬁ -
. Large or bitals ang .
- Clouds ar ouERHEXCRIEV. :
" Thetidal model InwATCH -Magellamc Clouds
formed m"fhe neigy borhoqd ofithe Galaxy cannot

explam such Iarge bl,tal ahgular momenta.
s

Some questlns abu must be anSNered
through a mor e-global meI for theLGG. B

Sky Drstrlbutron of Hele

. Many dwar f: gaJaxr%aredlstrlbuted near the ™ !
* great circleperpendicular tothe galactic plane,

» Magellanic Str'eam Iiesalongthisgreat circle..
. Members 0)f I\7131%‘dlstr|buted near this

crrcle e \‘ww o

' @ suggestron

A big dynamlcal event occurred in e’ »
h ne|ghborhood ofthe Galaxy about 10 Gyr ago




Galactic coordinates (I, b)

e

e MW group
Plane of M’M

3-dimensional distribution of LGG

* Many LGG membersaredistributed in a
coplanar way :

An off- center ,. c

ME an(f‘thé " ilar éaiaxy, and compressed the
halo gasto form:the LGG dwarf galaxies.

-




) I=210° b=-10°
Face-on view

MW group

M31 group

Other group

I= 300° b=-10°

Edge-on view

MW group

M31 group




Galaxy Interaction and
dwarf galaxies

o A many young dwarfmgalawesare observed

g nd the V|0Iently merging gas-rich ‘!
ﬁues Deeg %al 199 fA & Ap Suppj

' g

el suggests the poss blTlty f'f%%v@mf
galaxies of L ocal Group are*f(b?med by the
.off_ -collision between the Galaxy and M 31

Colliding Galaxies NGC 4038 and NGC 4039 HST » WFPC2
PRCY7-34a » ST Scl OPO + October 21, 1997 « B, Whitmore (ST Scl) and NASA

FATRE . SR PN e il o
LR e ) LR R SR I U s I T TR
o TR - SR et S o TR P Sai
. e R e SR T e T :
.. - SR e g

,-uae_:;gaf
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" Galaxyin early/tniver .and scattered m the
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Scenario of our model

10 Gyr ago
5 Gyr ago
Two massive The newborn dwarf Present time
proto-galaxies galaxies are scattered on
made a off- the orbital plane of the M31 is again approaching us.

center collision. Galaxy and M31.

Assumptrdn

J M31 and theGaIaxy havemassNe halo
. Theradlusdf masaveha]glsQOO 300 kpc

. The radlus ta‘f thEpr'@tp galaxy ls 120 kpc
. The Colll.slon is occurred ab‘oUtllo Gyr ago
L LMC and SM Cwereformed by thecdllraon_ "
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*J Kéld 2005,

BaSIC equatlon
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‘Determination of the I\/I3lor bit3 |
' :.Theorbltsof LMC and SMC ofthat by e
Gardmer Sawal & Fujimoto (1994) - are used o

| 'Wesearch thel\/l31 orbltssuch asthe LMC :
~.and SMC areformed bythecolhsuon of M31
andtheGaIaxy - -

M31 : Probable orbit (LMC & SMC) ¢ © «19%e

® o <120kpc

Nearly perpendicular CNEE]
orbit to the galactic plane |::::: Gwieian
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*'atl on 'fetween_"_' he col IISI on

Orblts of the Gal axy group

'. . Angle between the orbltal pI anes of M31 and

. Dwarf gal axy Iocated.-ther.fo_rm‘ati on site about
10-1ZGyr o ' iy '




Sheet of score for model orhits
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10 Gyr Ago: Two massive proto-galaxies
made a off-center collision.

Proto MW

Proto M31




5 Gyr.ago: The newborn dwarf galaxies are scattered
on the orbital plane of the Galaxy and M31.

Preset time: M31 is again approaching us.
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I= 298° b=-10°

Edge-on view

HVC's Distribution in {lb) from the Sun
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AM odel oftheOrlgln ','ofHVCs |

HVC's Distribution in {lb) from the Sun

VLGR
=240 -210 -180 -150 -120 -90 -60 —SO 120 150km/s




Summary

-« LGG membersof theGaIaxy group and M31
group dIStI’Ibutelh _.coplanar way

< |tispossibletoe

. galaxresand SO
* center coIIrsr"on EIE
(SF model)

L TheGaIaxy and_ t have dark halo of
~. 200 - 300 kpc radius; r‘esbectlveiy ' '

o, V\/epredmtthepropﬁr mo‘tlon of M31 as e

foIIovvs Coal s

~pasivr’




