29pZD3 N3 ;R J, ;6 Aj Cf $N 6u 7d 5~ Bg ?M 4D ;T PT 7r 8c 1 V oid in particle- uid mixtures GSHE, Ky oto Univ ersit y Kengo Ic hiki N3 ;R G; EY $N 9b $$ N3 ;R $H N. BN $N :. 9g 7O $r 9M $( $k !# Nc $( $P !" 9b G; EY $N susp en- sion $d !" N. F0 AX !" ( 1t D> ) %Q %$ %W $r N. $l $k J4 BN $J $I $r 9M $( $F $$ $k !# $3 $l $i $N 7O $O !" 0l HL $K %Q %? !< %s ( N3 ;R J, I[ $N Hs 0l MM >u BV ) $r 7A @. $9 $k !# $3 $N 5s F0 $r M} 2r $9 $k F; 6Z $H $7 $F !" 0l MM >u BV $N IT 0B Dj 2= $H $$ $& %7 %J %j %* $, ( >/ $/ $H $b N. F0 AX $N Fs N. BN %b %G %k $d !" J4 BN $N %Q %$ %W N. $N N3 ;R %b %G %k $N 4v $D $+ $K $* $$ $F ) B8 :_ $9 $k !# $7 $+ $7 !" ;d $N N. F0 AX $d J4 BN $N %Q %$ %W N. $N N3 ;R %9 %1 !< %k $G $N ?t CM %7 %_ %e %l !< %7 %g %s 1 � 3) $* $h $S %Q %$ %W N. $N 4J 0W <B 83 3) $N 7P 83 $+ $i $O !" 0l MM >u BV $O 4Q B, $5 $l $J $$ !# $‘ $7 $m !" 0l MM >u BV $O IT 0B Dj $G !" N3 ;R J, ;6 Aj $H N. BN Aj $, 0l HL E* $K 7A @. $5 $l $F $$ $k $h $& $K ;W $o $l $k !# K\ H/ I= $G $O !" ( 0l HL E* $J B8 :_ $O 5? $o $l $k ) 0l MM >u BV $r N% $l $F !" $O $8 $a $+ $i Fs $D $N Aj { N3 ;R J, ;6 Aj $H N. BN Aj { $r 5D O@ $9 $k !# $3 $3 $G $O !" ?M 0Y E* $J 2> Dj $d %b %G %k 2= $r 6K NO Hr $1 !" N3 ;R %9 %1 !< %k $G $N 5s F0 $r 0l HL E* $J ?t CM %7 %_ %e %l !< %7 %g %s $r MQ $$ $F 4Q ;! $9 $k !# $= $N :] !" :G $b ;Y G[ E* $G $" $k $H ;W $o $l $k N. BN NO 3X E* $J N3 ;R 4V Aj 8_ :n MQ $r >\ :Y $K 07 $$ !" N3 ;R 4V $N D> @\ E* $J Aj 8_ :n MQ { Nc $( $P !" J, ;R 4V NO !" @E EE 5$ NO !" ;6 0o E* $J @\ ?( $d >W FM { $O 9M N8 $7 $J $$ !# FC $K !" 3& LL $N 0B Dj @- $K Ce L\ $7 !" 9b G; EY N3 ;R J, ;6 Aj Cf $N 6u 7d $H %Q %$ %W N. $N AB L) GH $K BP $7 $F H/ I= $9 $k M= Dj $G $" $k !# $3 $N @- <A $, Ia JW @- $d 0l HL @- $r ;} $D $b $N $G $" $l $P !" $= $l $O B? $/ $N 8= >] $K BP $7 $F M- MQ $J <( :6 $r M? $( $k !# Nc $( $P !" N3 ;R J, ;6 Aj $N ( M- 8z ) 1U BN 6a ;w $d !" N. F0 Aj $N 5$ K" $N 5s F0 $N M} 2r !" $^ $? B? 9& <A BN $N Cf $N 6u 7d $N 5s F0 $K $K BP $7 $F !# 1) Kengo Ic hiki, adap-org/9505004 , \Hydro dynamic e�ects of densit y w a v es in gran ular o ws". 2) Kengo Ic hiki & Hisao Ha y ak a w a, J* @- 8& 5f (1996) 66 -3 p.566, \Numerical sim ulations of h ydro dynam- ically in teracting gran ular particles". ( http://kona.jinkan.kyoto-u.ac.jp/ ichiki/preprints/rep-951109-towa.ps.gz ) 3) ;T PT 7r 8c , J* @- 8& 5f (1996) 65 -5 p.686, !V :Y 4I Cf $r N. $l $k J4 BN N. $K 1w $1 $k N. BN NO 3X E* 8z 2L !W . ( http://kona.jinkan.kyoto-u.ac.jp/ ichiki/preprints/rep-950711-fukugou.ps.gz ) 1 e-mail: ic hiki@mailaps.org