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1: Schematic picture of Vulcanian dynam-
ics.
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¥ 2: Geometry of the system. When we cal-
culate physical quantities, we slice the system
with a unit length.
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Xl 3: Space-time profile of number density
(left) and local pressure (right): Horizontal
axis represents coordinate of explosion direc-
tion (z axis) and vertical axis is time. At
time 0, a diaphragm is removed. Character-
istic waves are guided by lines.
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X 4: (Color on a web page[16]) Snapshots of
simulation: (Up) Snapshot at ¢ = 40. (Down)
Snapshot at t = 170. Parameters are identical
to ones of Fig. 3. Eruption propagates to the
left direction. Only particles originated from
the chamber are plotted; A darker ball repre-
sents a magma particle, and brighter one is a
gas particle. At the initial condition ¢ = 0,
magma and gas particles are uniformly mixed
in the chamber.

4.2 AEEE

RI/NEC, MERORE7Q 7 74 MITBW»
T, AL TS /2 IcNEBEENRE LT
WBFRR 6N, 2T, ZONRPHEE
EHLIRTALY, B, BEHRt = 40
TONFDATFTY Toay bet=170D%D
22 4IcRL TR, CHAR - 8
FRTHH, BKIEREICHET 5, FHRE
T, —RRBX> Tk /elT (RVE
DRIF) & A ART (O BORT) 25, BA%
t=40Ti3. FANFBFHT S LickbHE
SEREILTVRBZ b s, £, 20D
EEEBLTVREHNRADREOKRE EMNENIZ
E¥—TId R, BRI AL T3
CEHLRTHOL»M 3,

CDHEDHIPLEEMRD L (t = 170).
A Y A4 Ao L Twi-RasRE. &6
L. BRI LRI R>TWSE Z Lithd
3, 7. REL - KELRABORTIz= =
DIEWBHFEEL TR Ldbbh 3, E5Ic,
2 eRBICHT I LRENFELTwB I L
bRTENE, ZDk)ic, REMDO7ay b
THPEESRELTWA X IICRALEDS
T3, EBRICRTF oM E R, NiBEERE



FEL. BoZ0#EBHRE L T RFLEN
INd, TORB\EHIE, KIUFETOEKDS
F ) A CHEBHRBESEE 2 L5 I LITHE
LT3, ZoORZECZFERETI, 8
BLEVWIIN3EoRES. TEEIZEY,

4.3 EFEETILEDLE

KIWZEDHTT VA 7 REKIHT 58k
DEFARL 2PH Db, £2DOFTHHERE
DEREDIDRE ZDF £ KILUEXICHEHL
7= Woods (1995) DE TV HHEFTHNC HEL D &
WVRF, [6] Z 2Tk, Woods DEF IV E Y
fal—varyEROUEEITH, Woods DE
FIiE, BRI —RITO—BD EREETRED
ABATHY, BT &) aXABA Tl
¥ (-

Op Op ap

;%+¢? % ®)
ow WO _ 19
ot tw 8z p 0z ©)
1—n+nRT___l (10)
4] Dy P
¢ Ym
Py (;) = const. (11)

ZZTHDD OB L EEREOR LE
BABRRNTHH, REMOERILL, 2z ITB>T
VW3, t DM, KA ROEETH D, p
Ne e MRAZ28bE - BEREE. wiHE
DHEBTH B, T, p, VI RABYDOEST
HH. Woods DEFNL TR />DEH L%
Lwiding, ZOHDRM, 2 /- HAD
REFBRTHD, n BT RARLGOERIEY
T, pe />0 EBREETHYH, RIIZAE
EB. THRETH 5., Woods DEFNVLTIX
BEIEnB—ETHLEEEL, =/ <HE
BEp bFRETHBLEART, cOLE,
AR OBBRENICIRS 8 LIRET L,
COREBHFBRA T Se-HRAOREB 2R T
25, BED4BHORY, Fxv o —#
PERELCEINLRTHY, HESAEOE
YrurbE-HhoBfmTHTL 2P EEBILT

125

VWa, BIAIE[13). ) 61k, HRARSOERES
KERL, RESBERD S

nRT

- P = L 12
¢ nRT+1—-n 1_+_1 n Py (12)

Dy P n leT

ERBETES, ¥l 3. EHEEBLER
B TH Y, SDREDT TIEATRIEIR
BErRHOLLEE S, FBROEREFLDT
B L, BOERZ o, w,p, T THD, 206
BADORIZEE»., chodhoHETELYT
H%, TNTEROH L HFRADKI—KT S
DT, Y4 FIVANFHETEDLZ LIRS,
CIDXEABRLORTHLIBZ LED,
Woods DEFIWVTIE= /ICIBIT T AT AN
FHLTL 3BRIRIEL S EFNTwRY, &
DIz, 2 Teh o H AN LEERZIT)
KO OIERIIFTLTH B LEDN
3, ¥, FRAOKHEDBERMKEL > TE
TLERICBEL FoREBANDEBHD A T
SOVADEROEEL\TH A, FETLAE
EEREOFBRTH 2720, YIal—va
VREROBRAITR Do T AR 2 EH
ISR 3 2 LAHRETH B L Bbhs, K
B oABRRIZEESEO—RITEMRETHE
Dt & EHE U A, ﬁ@;otﬁ&ﬁ«&
EWTE 5,

0
{(’% (wxalp ))-—-}
alp) , ) 13
x@i/ L 0 (13)
ZIT, alp) e T2-HARDERTH D,
a?(p) = Ympy/(p9) &\ BRNH B, Tk,
Zrvbtub—0fGrEIIEEE, HEIZ

FEOEE L T—RICRDBZENTES,
ZDOEBAOHHSEL R E ) IZ, wta DE

ﬁ?@ﬁ?%ﬁﬂ%#éﬁfwi/n%p@’
PRERTH Y. b S WREORE S &
MBRATE S, $h. WULBARELELA

b3 itk ), WREROME, BREAR
DRI ELHRT 5 LHTES,




T 1542 | 5 -
g 1 Is . > ¢
0-5 s a
A3 -3 T E—
S 1 100 =200 | @300
S ) , O
a4t g—‘r» .
3 P’% ; g 5 K]
£ 8
% 1 & WK
>0 ’ . : . L
d { 100 ' 300 | 40q
1 - h , 2.
e 10
11 r
§1o; : Moo, 1
a 10 Y
10° ¥ ; - i T ,
1 100 4 300 | 40q
X Positio . A
1 : f
.§10" o %
a 102 o
10° - P
10-4 | - - i ; ;
] 100 200 300 400
Position

B 5: Spatial profiles of temperature, velocity
(2), pressure, and mass density at t = 15: Sys-
tem size is taken to be L, = 32,L, = 32,L, =
408 and size of magma chamber is 32 x 32 x 200.
Initial mass density and temperature are taken
to be 1 and 2, respectively. We can recog-
nize characteristic regions. From right, “initial
equilibrium state”, “hot gas region”, “cold gas
region”, “expanding wave region”, and “initial
equilibrium state” again are observed. These
regions are indicated by gray rectangular.
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6: (Color on a web page[16]) Snapshots of
large simulation: (top) Snapshot at ¢t = 40.
(second) Snapshot at ¢ = 170. (third) Snap-
shot at t = 300. (forth) Snapshot at t = 400.
(bottom) Snapshot at t = 500. Eruption prop-
agates to the left direction. A darker ball rep-
resents a magma particle, and brighter one is
a gas particle. At the initial condition ¢ = 0,
magma and gas particles are uniformly mixed
in the chamber.
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B 7: (Color on a web page[16]) Snapshots of
physical quantities on zz plane at ¢ = 210:
(top) Number density profile. (second) Tem-
perature profile. (bottom) Velocity field pro-
file. A left view is of magma component and a
right view is of gas component.
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