F| K\ $N M} O@ E7 J8 3X { M}O@E7J83X:)CL2q8&5f<<>R2p { Bh 1 9f 1995 G/ M} O@ E7 J8 3X :) CL 2q Asso ciation of Japanse Theoretical Astronomers

F| K\ $N M} O@ E7 J8 3X Bh 1 9f 1995 G/ L\ <! $O$8$a$K � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ?y G7 86 N) ;K 2V NX CN 9, � � � 1 KL3$F;Bg3XM}3XItJ*M}3X2J 1’ChJ*M}8&5f<< � � � � � � � � � � � � � � � � OB ED 7K 0l � � � 2 KL3$F;Bg3XM}3X8&5f2JB@M[7OJ*M}3X8&5f<< � � � � � � � � � � � � � � � � � ;3 K\ E/ @8 � � � 3 90A0Bg3XM}3XItJ*M}3X2JNL;RO@9V:B ( 1’ChJ*M}3X ) � � � � � � � � � � � � � 3k @> ?? <w � � � 4 ElKLBg3XM}3XItE7J83X65<< ( M}O@J,Ln ) � � � � � � � � � � � � � � � � � � � @i MU Ko ;J � � � 5 ;37ABg3XM}3XItJ*M}3X2J � 1’ChJ*M}%0%k!<%W � � � � � � � � � � � � � � � � <F ED ?8 J? � � � 7 ?73cBg3XM}3XIt1’ChJ*M}3X8&5f<< � � � � � � � � � � � � � � � � � � � � � � Bg 86 8, 0l � � � 8 ?73cBg3X650i3XItJ*M}3X65<< � � � � � � � � � � � � � � � � � � � � � � � � IY :e 9, <# � � � 9 9qN)E7J8BfEEGHE7J83X8&5f7O � � � � � � � � � � � � � � � � � � � � � � � � Cf Ln Ip @k � � � 10 0q>kBg3X1’ChJ*M}M}O@%0%k!<%W � � � � � � � � � � � � � � � � � � � � � � � 2# Bt @5 K’ � � � 11 C^GHBg3X J*M}3X7O 1’ChJ*M}8&5f<< � � � � � � � � � � � � � � � � � � � � � G_ B< 2m G7 � � � 13 9b%(%M%k%.!<J*M}3X8&5f=j?tCMJ*M}%0%k!<%W$N0lIt � � � � � � � � � � � � Nk LZ 1Q G7 � � � 15 DL?.Am9g8&5f=j 1’Ch@)8f5;=Q8&5f<< � � � � � � � � � � � � � � � � � � � � 5H @n ?? � � � 16 Aa0pEDBg3XM}9)3XIt 1’ChJ*M}3X8&5f<< � � � � � � � � � � � � � � � � � � � ?? 3- <w L@ � � � 17 { ii {

El5~M}2JBg3X M}3XIt J*M}3X2J FbED8&5f<< � � � � � � � � � � � � � � � � � Fb ED K- � � � 20 El5~Bg3XM}3XItJ*M}!&1’ChM}O@8&5f<< � � � � � � � � � � � � � � � � � � � 0p 3@ M4 0l O: � � � 21 El5~Bg3XM}3X ItCO5eOG @1J*M} 3X65<<1’ Ch6u4VJ* M}3X8& 5f << � � � � � � � � � � ;{ Bt IR IW Fb F# E} Li � � � 23 El 5~ Bg 3X Bg 3X 1! M} 3X 7O 8& 5f 2J E7 J8 3X @l 96 !JHx :j!& <F 66 %0%k!<%W!K � � � � � � � � � � Hx :j MN Fs <F 66 Gn ;q � � � 25 El 5~ Bg 3X!& Bg 3X 1! M} 3X 7O 8& 5f 2J!& E7 J8 3X @l 96!& Ln K\ %0 %k!<%W � � � � � � � � � � LP ;3 =S OB � � � 27 El5~Bg3X65M\3XIt1’ChCO5e2J3X65<< � � � � � � � � � � � � � � � � � � � � K* Ac @t � � � 28 El5~9)6HBg3XM}3XItJ*M}3X2J:YC+8&5f<< � � � � � � � � � � � � � � � � � � :Y C+ 6G IW � � � 30 $*Cc$N?eBg3XM}3XIt1’ChJ*M}8&5f<< � � � � � � � � � � � � � � � � � � � � ?9 @n 2m Gn � � � 32 9qN)E7J8BfM}O@E7J83X8&5f7O � � � � � � � � � � � � � � � � � � � � � � � � Aj @n M4 M} � � � 33 9qN)E7J8BfB@M[J*M}3X8&5f7OM}O@ MHD %0%k!<%W � � � � � � � � � � � � � 2# ;3 1{ L@ 9) F# E/ MN � � � 36 El5~ETN)Bg3XM}3XIt1’ChJ*M}M}O@8&5f<< � � � � � � � � � � � � � � � � � � 9b 86 J8 O: � � � 38 @iMUBg3XM}3XItJ*M}3X2J1’ChJ*M}3X8&5f<< � � � � � � � � � � � � � � � � � >> 85 N< <# � � � 40 M}2=3X8&5f=j 1’Ch3KJ*M}!?6E=L7O1’ChJ*M}%0%k!<%W � � � � � � � � � � � � K> 7n M% ;R � � � 42 L>8E20Bg3XM}3XItE7BNJ*M}8&5f<< � � � � � � � � � � � � � � � � � � � � � � 2V NX CN 9, � � � 44 3KM;9g2J3X8&5f=j 8&5f!&4k2h>pJs%;%s%?!< � � � � � � � � � � � � � � � � B< >e @t � � � 46 0&CN650iBg3XJ*M}!&1’Ch2J3XNN0h � � � � � � � � � � � � � � � � � � � � � � Bt Ip J8 � � � 47 { iii {

Bg:eBg3XM}3XIt1’ChCO5e2J3X2J1’Ch?J2=%0%k!<%W � � � � � � � � � � � � � ED Cf 5. 9@ � � � 48 Bg:e 650iBg3X 650i3X It650wM\ @.2]Dx CO3X@l=$ E7J83X 8&5f << � � � � � � � � � � J! 9> =c � � � 51 5~ET;:6HBg3XM}3XIt1’ChE7BNJ*M}%0%k!<%W � � � � � � � � � � � � � � � � � 86 E/ Li � � � 52 5~ET9)7]A!0]Bg3XA!0]3XIt 0lHL650iEyJ*M}3X � � � � � � � � � � � � � � � Ju ED 9n CK � � � 53 5~ETBg3XM}3XItE7BN3K8&5f<< � � � � � � � � � � � � � � � � � � � � � � � � ;3 ED NI F) � � � 54 5~ETBg3XBg3X1!M}3X8&5f2J1’ChJ*M}3X65<< � � � � � � � � � � � � � � � � � Nf =E ?5 � � � 57 5~ETBg3XAm9g?M4V3XIt1’ChO@8&5f<< � � � � � � � � � � � � � � � � � � � � Aa ED <! O: � � � 59 5~ETBg3X9)3XIt6u5$NO3X8&5f<< � � � � � � � � � � � � � � � � � � � � � � � Ip ED 1Q FA � � � 60 5~ETBg3X4pACJ*M}3X8&5f=j � 1’ChJ*M} � � � � � � � � � � � � � � � � � � � 2# ;3 =g 0l � � � 61 5~ETBg3X>pJs=hM}650i%;%s%?!< � � � � � � � � � � � � � � � � � � � � � � � 0K F# @? � � � 63 M9@/>JDL?.Am9g8&5f=j4X@>@hC<8&5f%;%s%?!< � � � � � � � � � � � � � � � � Bg @> 9@ <! � � � 64 J<8K8)N)@>$O$j$^E7J8Bf � � � � � � � � � � � � � � � � � � � � � � � � � � @P ED =S ?M � � � 65 9-EgBg3XM}3XItJ*M}3X2J3KJ*@-9V:B � � � � � � � � � � � � � � � � � � � � >. V: 9/ ;K � � � 66 6e=#Bg3XM}3XItJ*M}3X2J66K\8&5f<< � � � � � � � � � � � � � � � � � � � � ;3 2, 6Q � � � 67 { iv {

Theoretical Astronomy in Japan No. 1 1995 Introduction b y T atsushi Suginohara and T omo yuki Hana w a � � � � � � � � � � � � � � � � � � � � � � � � 1 Astrophysics Lab oratory , Hokk aido Univ ersit y b y Keiic hi W ada � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 2 Solar-System Ph ysics Lab oratory , Hokk aido Universit y b y T etsuo Y amamoto � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 3 Quantum Theory Lab oratory , Hirosaki Universit y b y Masumi Kasai � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 4 Astronomical Institute, T ohoku Univ ersit y b y Masashi Chiba � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 5 Department of Ph ysics, Y amagata Universit y b y Shinp ei Shibata � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 7 Astrophysics Group, Niigata Univ ersit y b y Ken-ic hi Oohara � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 8 Lab oratory for Ph ysics and Astroph ysics, F acult y of Education, Niigata Univ ersit y b y T omisak a Kohji � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 9 Radio Astronom y Division, National Astronomical Observ atory b y T ak enori Nak ano � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 10 Theoretical Group of Astronom y and Space Science, Ibaraki Universit y b y Masa y oshi Y ok osa w a � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 11 Astrophysics Group, Tsukuba Univ ersit y b y Masa yuki Umem ura � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 13 Computational Ph ysics Group, KEK: National Lab oratory for High Energy Physics b y Hideyuki Suzuki � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 15 Space Systems Section, Comm unications Research Lab oratory b y Mak oto Y oshik a w a � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 16 Astrophysics Lab., Ph ysics Department, W aseda Universit y b y Hisaaki Shink ai � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 17 Uchida Lab oratory , Department of Ph ysics, Science Universit y of T oky o b y Y utak a Uchida � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 20 Theoretical Astroph ysics Group, The Universit y of T oky o b y Y uic hiro Inagaki � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 21 Department of Earth and Planetary Ph ysics, The Universit y of T oky o b y T oshio T erasa w a and Tsuguy a Naito � � � � � � � � � � � � � � � � � � � � � � � � � � � � 23 { v {

Osaki-Shibahashi group, Departmen t of Astronomy , Univ ersit y of T oky o by Y o ji Osaki and Hiromoto Shibahashi � � � � � � � � � � � � � � � � � � � � � � � � � � � � 25 Nomoto Group, Departmen t of Asctronomy , Sc ho ol of Science, Univ ersit y of T oky o by T oshik azu Shigeyama � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 27 Departmet of Earth Science and Astronom y , College of Arts and Sciences, The Uni- v ersit y of T oky o by Izumi Hac hisu � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 28 Hoso y a Lab oratory , T oky o Institute of T ec hnology by Akio Hoso y a � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 30 Astroph ysics Lab oratory , Ochanomizu Universit y by Masahiro Morik a w a � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 32 Departmen t of Theoretical Astroph ysics, National Astronomical Observ atory by Y uri Aik a w a � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 33 National Astronomical Observ atory , Solar Physics Division, MHD Theory group by T ak aaki Y ok o y ama � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 36 Theoretical Astrophysics Group, T oky o Metrop olitan Universit y by F umio T ak ahara � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 38 Departmen t of Physics, F acult y of Science, Chiba Univ ersit y by Ryo ji Matsumoto � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 40 RIKEN Nuclear astroph ysics/Condensed-matter astroph ysics Group by Y uk o S. Mo c hizuki � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 42 Astroph ysics Lab oratory , Nagoy a Univ ersit y by T omo yuki Hana w a � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 44 Data and Planning Center, National Institute for F usion Science by Izumi Murak ami � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 46 Departmen t of Physics and Astronom y , Aic hi Univ ersit y of Education by T ak ey asu Saw a � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 47 Theoretical Astrophysics, Osak a Univ ersit y by T ak ahiro T anak a � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 48 Astronomical Institute, Osak a-Ky oiku Univ ersit y by Jun F ukue � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 51 Cosmology and Astroph ysic Group, Kyoto Sangyo Universit y by T etsuy a Hara � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 52 Division of General Education, F acult y of T extile Science, Ky oto Institute of T ec hnology by Katsuo T ak arada � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 53 { vi {

Theoretical Astroph ysics Lab oratory , Ky oto Univ ersit y b y Y oshiyuki Y amada � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 54 Department of Astronom y , Ky oto Univ ersit y b y Shin Mineshige � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 57 Cosmology Group, Kyoto Univ ersit y b y Jiro So da � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 59 Gas Dynamics Lab oratory , Kyoto Universit y b y Hidenori T ak eda � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 60 Y uk a w a Institute for Theoretical Physics b y Jun’ic hi Y ok o y ama � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 61 Educational Cen ter for Information Pro cessing, Kyoto Universit y b y Mak oto Itoh � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 63 Kansai Adv anced Researc h Cen ter, Comm unications Researc h Lab oratory b y Kouji Ohnishi � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 64 Nishi-Harima Astronomical Observ atory b y T oshihito Ishida � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 65 Astrophysics Group, Hiroshima Univ ersit y b y Y asufumi Ko jima � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 66 Hashimoto Lab oratory , Departmen t of Physics, F acult y of Science, Kyushu Universit y b y Hitoshi Y amaok a � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 67 V ol. 1, 1995 vii

F|K\$NM}O@E7J83X Bh 1 9f 1995 G/ (pp.1{1) $O$8$a$K ?y G7 86 N) ;K 2V NX CN 9, M} O@ E7 J83X :) CL 2q !JM}O@ :)!K $O!" F| K\ $NM} O@ E7 J8 3X $N 8& 5f<T $, 8_ $$ $K >p Js 8r 49 $r 9T $$!" ?FKS $r ?< $a $k L\ E* $G!" 1988 G/ $K@_N)$5$l$^$7$?!# @_N)0JMh!"2q0w?t$O =g D4 $K A} 2C $7!" 1995 G/ 11 7n 8= :_ 210 L> $r ?t $( $k $K ;j$C $F $$ $^ $9!# 2q 0w $O A4 9q $N MM!9 $J 8& 5f 5! 4X $K $A $i $P $j!"$=$N8&5fFbMF$bB?4t$K$o$?$C$F$$$^$9!# $3 $N :};R $O!" M} O@:) 2q 0w$N 8& 5f $K$D $$ $F Aj8_ M} 2r $r ?< $a $k$3 $H $r L\ E* $H $7 $F JT =8 $5 $l $?$b $N $G $9!# :} ;R $N Fb MF $O!" M} O@ :) $N2q 0w $N =j B0 $7 $F $$ $k 8& 5f %0 %k!< %W Kh $K!" =j B0 %a %s %P!< $N >R 2p!" 8& 5f Fb MF $N 35 N,!" O" Mm @h $r $^ $H $a $? $b $N $K $J$C $F $$ $^ $9!# 3F 8& 5f %0 %k!< %W $r Be I= $7 $F!" $= $l $> $l #1 !A #2 L> $N J} $K <9 I. $7 $F $$ $? $@ $- $^ $7 $?!# 86 9F 0MMj $N 4| 4V $,C; $/!" <9 I.$N $* 4j $$ $,IT E0 Dl $@$C $? It J, $b $"$C $? $?$a!" 2q 0w $, =j B0 $7 $F $$ $k $9 $Y $F $N %0 %k!< %W $, 7G :\ $5 $l$F $$ $k $o $1 $G $O $" $j $^ $; $s!# IT 7G :\ $H $J$C $F $7 $^$C $? 8& 5f %0 %k!< %W $N J} $K $O $* $o $S ?= $7 >e $2 $^ $9!# 0- $7 $+$i $: $4 N; >5 $/ $@ $5 $$ $^ $9 $h$& $* 4j $$ $$ $?$7$^$9!# 6& F1 8& 5f $N%Q!< %H %J!< $d 8&5f 2q $N 9V 1i <TC5 $7 $K!" $3 $N :} ;R $O $-$C $H $* Lr $K N) $D $3 $H $G $7$g $&!# $^ $?!" M} O@ :) 2q 0w 0J 30 $N J} $b!" 0l FI $7 $F$$ $? $@ $1 $l $P!" 8= :_ $I $3 $G $I $N $h$& $J 8& 5f $, 9T $o $l$F $$ $k $+ $r CN $k $3$H $, $G $- $^ $9!# FC $K!" M} O@ E7 J8 3X $r ;V $9 3X It 3X @8 $N J} $K!" Bg 3X 1! <u 83 $N:] $N 8& 5f << A* Br $N;2 9M $K $7 $F $$ $? $@$1 $l $P 9, $$$KB8$8$^$9!# :G 8e $K$J $j $^ $7$? $,!" 8& 5f$K $* K; $7$$ $H $3 $m86 9F $r <9 I. $7 $F 2< $5 $$ $^ $7 $? M} O@:) 2q 0w $N J}!9 $K!" 46 <U $N 0U $rI=$5$;$F$$$?$@$-$^$9!# 1995 G/ 12 7n 1 F| !VF|K\$NM}O@E7J83X!WJT=8<T 1

F|K\$NM}O@E7J83X Bh 1 9f 1995 G/ (pp.2{2) KL3$F;Bg3XM}3XItJ*M}3X2J 1’ChJ*M}8&5f<< OB ED 7K 0l 1. 9=@. 1)It D+CK � ( =u65<x ) B@ED 40<$!"@>@n FX;R!"LpCO @20l (D3) LZB< E0 (D2): :72e <#I’!"F#ED 9W?r (D1) 7*Ln ?s;V!"J!ED 9@G7 (M2): 1)@8 @i0!5* (M1) @P0f DLLi!"KY0f =SOB (4) Ln:y =SLi!"<<C+ =(L@ ( 8&5f@8 ) OBED 7K0l � ( >pJs=hM}650i%;%s%?!< =u<j ) 1995 G/ 10 7n 31 F| 8=:_!" � 0u$OM}O@:)2q0w 2. 8&5f [ 6d2OCD$N?J2= ] KDD%1’Ch $N=i 4|L) EYMI $i$. $+$i 6d2O CD $,7A@. $5$l #X@~ 6d2O CD$H $7$F ?J2= $9$k 2a Dx$r 8&5f $7$F$$ $k!#6d 2OCD $N 9b29 6d2O 4V%, %9$+ $i$N #X @~$O 6d2OCD $N<A NLJ, I[$K 4X$9 $k>p Js$r $b$? $i $7$F $/$l $k$?$a!" $=$N %,%9 $N @-<A $,$I $N$h $&$K $7$F 7h Dj$5 $l$k$N $+$r L@$i $+ $K$9 $k$3 $H$, =EMW $G$" $k!# $=$3 $G!"86;O 6d2O $K$* $1 $kGz H/E* @17A @.$K $h$k %( %M%k %.!<6!5k $d%a %?%k J| =P$, 6d2O CD$+ $i$N #X@~ $N @-<A $K$I $NMM $J1F 6A$r M?$( $k$N $+!"$r 8&5f $7$F $$$k [1] [2] !# [ 6d2OCf?4$N3hF0E*8=>] ] 6d2OCf ?4 IU6a $N3h F0 8=>] $K $O $= $N NN 0h $X $N %,%9 $N fueling $, L) @\ $K 4X$o$C $F $$ $k!# 2f!9 $O %, %9 $N <+ 8J =E NO $N bar-driv en fueling $KBP$9 $k 1F6A $rD4 $Y$F $$ $k!#:G 6a!"6d 2OCf ?4 IU6a $N massiv e gas disk $K$*$$ $F!"Hs >o$K time scale $, C; $/!" $h $j 6d 2O Cf ?4 6a K5 $X $N ?7 $7 $$ %, %9 6! 5k $N %W %m %; %9 $, $" $k $3 $H $r 8+ $$ $@ $7 $? [3] !# $^ $?!" binary blac k hole $,6d2O Cf ?4 IU 6a $N %, %9$K 5Z $\ $9 1F6A$K$D$$$F$bD4$Y$F$$$k!# [ 6d2O$N%,%95Z$S91@17O$NNO3X?J2= ] Hs<4BP>N@- =ENO %]%F%s %7%c%k Cf$G $N %,%9 $N6& LDNe 5/9= B$$K $D $$$F 2r@OE* 5Z $S%7 %_%e%l!< %7%g %s$K $h$j 8& 5f$7 $F$$ $k [4] !#$^$?!"EEGH!"6a@V 304QB,%0%k!< %W$H6&F1$G!" 7O 30 6d 2O!" our Galaxy $N 9= B$ $K $D $$ $F L@ $i $+ $K $9$k8&5f$r9T$C$F$$$k [5] !# [ @14V%,%9$N9=B$!&?J2= ] J,;R1@ $N >W FM!"<} =L $K$h $k @1 7A@.$N %H %j%,!< $N%a %+%K %: %‘!"<’ >l$N 1F6A $K $D$$ $FD4$Y$F$$$k!# 3. :G6a$NGn;N!"=$;NO@J8 ( =$ ) 6d 2O CD $N#X @~ 8wEY 4X ?t $KBP $9 $k86 ;O 6d 2O$N %( %M %k %.!<J|=P$N1F6A [ :72e : 1995 G/ 3 7n ] ( =$ ) @1 4V 1@ $N >W FM $K $h $k @1 7A @. $N Ne 5/ [ LZ B< : 1994 G/ 3 7n ] ( =$ ) J,;R1@Cf$ND6?7@1GzH/ [ 3$F# : 1994 G/ 3 7n ] ( =$ )cold dark matter 1’Ch $K$* $1$k #X@~ 6d2O CD$N 7A@. $H?J2= [ LpCO : 1993 G/ 3 7n ] ( Gn )Gaseous structure excited by resonances in a non-axisymmetric gra vitational p oten tial [ OB ED : 1993 G/ 12 7n ] 4. O"Mm@h =;=j!’ ") 060 ;%KZ;TKL6hKL#1#0@>#8CzL\ EEOCHV9f ( %@%$%"%k%$%s 011-706-xxxx) !’ 1)It (hab e@ph ys.hokudai.ac.jp) 2693 @>@n!"LpCO!"LZB<!":72e 3516 F#ED!"1)@8!"7*Ln!"J!ED 3516 @P0f!"KY0f 706-3562 Ln:y!"B@ED 3562 OBED (w ada@hip ecs.hokudai.ac.jp) 3556 F AX: 011-727-3498, 011-706-4927( OBED ) WWW: http://a v alon.ph ys.hokudai.ac.jp/ ;29MJ88% [1] A.Hab e, S.Y ac hi and D.W alshA.Habe, in Ev o- lution of the Univ erse ans its Observ ational Quest ed. b y K. Sato, Universit y Academy Press (1994), 439-440. [2] M.Hattori, T.Y oshida and A.Hab e, MN, 275, 1195-1210,(1995). [3] K.W ada and A.Hab e, MNRAS in press. [4] K.W ada, P ASJ, 46, 165 (1994). [5] K.W ada et al., ApJ, 437, L123-L125 (1994).

F|K\$NM}O@E7J83X Bh 1 9f 1995 G/ (pp.3{3) KL3$F;Bg3XM}3X8&5f2JB@M[7OJ*M}3X8&5f<< ;3 K\ E/ @8 1. 9=@. B@ M[ 7OJ* M} 3X 8&5f << $O@5 <0 $K $O!"KL 3$ F; Bg3X Bg 3X 1! M} 3X8& 5f 2J CO 5e OG @1 2J 3X@l 96 CO 5e OG @1 J* <A2J 3X J, Ln $K =j B0 $7$^ $9!# 8& 5f << $G $O J* <A 2J 3X E* $JB& LL $+ $i $N OG @1 2J 3X $N M} O@ E* $*$h $S <B 83 E* 8& 5f $r 9T$C $F $$ $^ $9!# :r G/ EY$+ $iH/B- $7$?$P $+$j $N?78& 5f<< $G$9!# 1995 G/ 10 7n 8=:_$N9=@.0w$O0J2<$NDL$j$G$9!# ;3K\ E/@8 ( 65<x )* 6685 L@I’ ( =u65<x ) >kLn ?.0l (D1) 2,Eh <"@8 (M1) 4X8} J~I’ (M1) >>2< L@5* (M1) F;>e C#9- (M1) * 0u$OM}O@E7J83X:)CL2q2q0w 2. 8&5f 2.1 1’Ch4D6-$K$*$1$k@8BNM-5!J*<A$N@8@. $5$^$6$^$JAH@.Hf$N H 2 O, CO, CO 2 , NH 3 , CH 4 :. 9g %, %9 $K MeV %*!< %@!< $N M[ ;R @~ $r >H <M <B 83 $r 9T $$!" @8 @. $5 $l $k <o!9 $N%" %_ %N ;@ $N <} NL $r J, @O $7 $?!# $3 $l $r $b $H $KOG @1 Bg 5$!" WB @1 4D 6- $K $* $1 $k @8BN M- 5! J* $N @8 @. $K $D $$ $F O@ $8 $?!# 2# IM 9q Bg!" El 9) Bg Ey $N %0 %k!< %W $H $N 6&F18&5f!# [1] 2.2 %3%i%s%@%‘$N8w3XFC@- @1 4V $*$h $S OG @14V %@ %9%H!" p( @P $N@. J, $N 0l$D $H 9M $( $i$l$k $$$/$D$+ $N<oN‘$N %3%i%s %@%‘ (Al 2 O 3 ) $NJ#AG 6~ @^ N( $r ;g 30 $+ $i@V 30 GH D9 0h $K $o $?$C $F B, Dj $7 $?!# 5~ ET LtBg!"N)L?4[Bg3X$N%0%k!<%W$H$N6&F18&5f!# [2] 2.3 1’Ch@cI93X @1 4V J,;R 1@ $+ $i86 ;O B@M[ 7O $K $$$? $k <o!9 $NI9 @1 4V ?P $N ?J 2= $K $D $$ $F $N %l %S%e!< $r 9T$C $?!# KL Bg Dc 29 8& %0 %k!<%W $H$N6&F18&5f!# 2.4 WB@1$N5/8;$HG.;K WB@1$N5/8;$HG.;K$K$D$$$F$N%l%S%e!<$r9T$C$?!# 3. 650i $^ $@ 2]Dx =$ N; <T$, =P $F $$$J $$ $? $a!":G 6a $N Gn;N O@ J8 $H=$;NO@J8$O$"$j$^$;$s!# 4. O"Mm@h EE OC HV 9f $O %@ %$ %" %k %$ %s J} <0 $G!" 011-706-xxxx HV $G$9!#$^$? E-mail address $O!" username @epms.hokudai.ac.jp $G $9!# Fb @~ HV 9f (xxxx) $H 2] Bj L> ( username ) $O 0J 2< $NDL$j$G$9!# Fb@~HV9f username ;3K\ 3857 yamamoto 6685 3571 akihiko >kLn 3519 sirono 2,Eh 3519 ok a jima 4X8} 3519 sekiguti >>2< 3519 matusita F;>e 3519 mitik ami ;29MJ88% [1] K. Kobay ashi, T. Kaneko, M. Tsuc hiy a, S. Saito, T. Y amamoto, J. Koike, T. Ohshima, F ormarion of Biiorganic Comp ounds in Plan- etary Atmosheres by Cosmic Radiation, Adv. Space Res., V ol. 15, No. 3, pp. (3)127 { (3)130 (1995) [2] C. Koik e, C. Kaito, S. Kim ura, T. Y amamoto, H. Shibai, and H. Suto Extinction Sp ectra of Corundum in the W a v elengths from UV to FIR Icarus 114, 203{214 (1995) [3] J. M. Greenberg, H. Mizutani and T. Y a- mamoto, A new deriv ation of the tensile strength of cometary n uclei: application to comet Sho emaker{Levy 9, A&A, 295, L35 - L38 (1995) 3

F|K\$NM}O@E7J83X Bh 1 9f 1995 G/ (pp.4{4) 90A0Bg3XM}3XItJ*M}3X2JNL;RO@9V:B ( 1’ChJ*M}3X ) 3k @> ?? <w 1. 9=@. NL;RO@ 9V :B $G $O!$Aj BP O@ E*1’ Ch O@ $r 8&5f $7 $F $$$k!# 1995 G/ 10 7n 1 F| 8=:_$N9=@.0w$O0J2<$NDL$j!# ;aL> ?HJ, username 3k@> ??<w * ( =u65<x ) k asai IML> ?r (M2) hamana J?Ln =(OB (M2) hirano F#ED 7r0l (M2) k enic hi Fs4V@% 9aBe;R (M2) satok a ?9ED @5N< (M2) masaaki 3yED MN9, (M1) k amada * 0u$OM}O@E7J83X:)CL2q2q0w $^$?9=@.0w$N E-mail address $O!$$=$l$>$l username @ph ys.hirosaki-u.ac.jp !# 2. 8&5f 2.1 =ENO%l%s%:8z2L$H4QB,E*1’ChO@ =ENO%l%s%: $O1’Ch$NBg0hE*4v2?3X$r C5$k?7$7$$ \ L\ " $H$7$F Cm L\ $5 $l $F $$ $k!# E} 7W E*=E NO %l %s %: 8z 2L $N 2r @O $O!$ L)EY%Q %i%a!<%? 0 !$ 1’Ch9‘ � $J$I$N7h Dj$KBP $7 $FM- 8z $J J} K! $G $" $k!# FC $K 2f!9 $O!$ 8= :_ F@ $i $l $F $$ $k 4QB,%G!< %? $+ $i!$ 8= :_ $N 1’ Ch 9‘ $N CM $, ;Y G[ E* $J Bg $- $5 $G $" $k $h $& $J 1’ Ch %b %G %k $O ;Y ;} $5 $l $J $$ $3 $H $r <( $7 $?!# 2.2 Hs0lMM1’Ch$N0lHLAjBPO@E*9M;! 8=<B$N 1’ Ch $NJ* <A J, I[$O D6 6d2O CD $N %9%1!< %k $^ $GHs @~7A!$Hs 0l MM $G $" $k!# $3 $N $h $& $J Hs 0l MM 1’ Ch $r $$ $+ $K 5-=R$9 $k $+ $O!$ 1’ Ch O@ $K $* $$ $F=E MW $J 2] Bj $N 0l $D $G $" $k!#2f!9$O $3 $N $h $& $J 8= <B E* Hs 0l MM 1’ Ch $r 5- =R $9 $k 6a ;wK!$r0lHLAjBPO@$K4p$E$$$F9M;!$7$F$$$k!# 2.3 NL;RNO3X$K$*$1$k0lHLAjBPO@E*8z2L NL ;R NO3X $H 0lHL Aj BP O@$N 6& B8 $OFq $7 $$ LdBj $@ $,!$ N> <T $N 8z2L $, F1 ;~ $K 8= $l $k <B 83 $, B8:_ $9 $k!# Cf @- ;R 43 >D 7W $r ;H$C $? <B 83 $G $" $k!# 2f!9 $O!$ =E NO GH $d 47 @- 7O $N $R $- $:$j $J $I $N 0l HL Aj BPO@ 8G M- $N 8= >] $, NL ;RO@ E* 43 >D $K $I$N$h$&$J1F6A$rM?$($k$+$r9M;!$7$F$$$k!# 3. 650i :G6a$N=$;NO@J8 � Analysis of the Post Newtonian Approximation in the 3+1 formalism [ @uED 1Q<y : 1994 G/ 2 7n ] � %\%=%s%9%?!<$N2sE>$H>uBVJ}Dx<0$K4X$9$k9M;! [ >.NS M52p : 1994 G/ 2 7n ] � Numerical inv estigation of the gravitational lens e�ect [ D9Hx 1F9, : 1994 G/ 2 7n ] � Cosmologically observ ational e�ects due to the nonlinear inhomogeneit y [ ;3K\ M39- : 1994 G/ 2 7n ] � NL;RNO3X$K$*$1$k0lHLAjBPO@E*8z2L [ OBEg LP : 1995 G/ 2 7n ] 4. O"Mm@h =;=j M9JXHV9f 036 @D?98)90A0;TJ85~D.#3HVCO 90A0Bg3XM}3XItJ*M}3X2J NL;RO@9V:B EEOCHV9f ( 3k@> ) 0172-36-2111 ( Fb@~ : 4171) %[!<%‘%Z!<%8 http://sci.hirosaki-u.ac.jp/~ry oshi/index-j.h tml

F|K\$NM}O@E7J83X Bh 1 9f 1995 G/ (pp.5{6) ElKLBg3XM}3XItE7J83X65<< ( M}O@J,Ln ) @i MU Ko ;J 1. 9=@. Ev E7J8 3X 65 <<$O @5 <0$K $O El KLBg 3X Bg3X 1! M} 3X8& 5f 2J E7 J8 3X @l 96 $K =jB0 $7 $^ $9!# Ev 65 << $G $O!" M} O@ E7 BN J* M} 3X 5Z $S 4Q B, E7 J83X!" $^ $? $O N> J} $K $^ $? $,$C $F 8& 5f $7 $F $$ $k %9 %?%C %U (199511 7n 1 F| 8= :_ 10 L> ) $, $* $j $^ $9 $,!" $3 $3$G $O M} O@ E7 J8 3X :) CL 2q $K =j B0$7 $F $$ $k J} $@ $1 $r >R 2p $7 $^ $9!# 1995 G/ 11 7n 1 F| 8= :_ $N 9= @. 0w $O 0J 2<$NDL$j$G$9!# C]Fb Jw ( 65<x ) EZ:4 @? ( 65<x ) @FHx 1Q9T ( 65<x ) Fs4V@%IR;K ( 65<x ) E-LZ =$ ( =u65<x ) Ln8} @5;K ( =u65<x ) @iMU Ko;J ( =u<j ) 2. 8&5f 2.1 ?eAG7gK3@1$N?6F0 @1 $N ?J2= $N Kv 4|$K $" $k?e AG 7g K3@1 $N ?6 F0$O!" $= $N Bg $- $J8w EY <A NL Hf $N 0Y $K CGG. ?6 F0 $H $O $+ $1 N%$l $? ?6 F0 $r $9 $k!# $3 $N $h $& $J?6 F0 $N Ne 5/ 5! 9= $r 9M ;! $7!" $= $l $i $, Ne 5/ $5 $l $k >r 7o$r L@ $i $+ $K $7 $?!# I{ ;: J* $H $7 $F!" O" @1 7O$N$J$+ $K$"$k?eAG 7gK3@1$,>- Mh Type Ib D6?7@1$H$J $j$&$k@1$G$"$k$3$H$r<($7$?!# 2.2 MOND $K$h$k124,6d2O$N2sE>6J@~ DL >o12 4, 6d2O $N at $J 2s E>6J @~ $r@b L@$9 $k $N$K %@!< %/%O %m!< $NB8 :_ $, 2> Dj$5 $l $k $,!" Milgrom $K$h$C$F 9M $(=P $5$l $? MOND(Mo di�ed Newtonian Dynamics) $K 4p $E $/ $H %@!< %/ %O %m!< $r 9M $( $J $/ $F $h $$!# 2f!9 $O!" 6d 2O $N 1_ HW 7A @. $K $* $1 $k G4 @-!= @1 7A @. ?J 2=!" $* $h $S %]!< %i!< %j %s %0 6d 2O $N 2s E> 6J @~ $b MOND $K $h$C $F @b L@$5$l$k$3$H$r<($7$?!# 2.3 6d2O$N7A@.!"?J2=!"Aj8_:nMQ Ln 8} $r Cf ?4 $H $9 $k %0 %k!< %W ( 1! @8 #4 L> ) $O!" ?t CM %7 %_%e %l!< %7%g %s $K $h$C $F 6d 2O $N 7A @. 2a Dx $d NO 3X ?J 2=!" 6d 2O 4V$N Aj 8_ :n MQ $K H< $& 3h F0 8= >] Ey$r 8& 5f $7 $F $$ $k!# 4N MW $J E@ $O!" => Mh $" $^ $j Cm 0U$N J’ $o $l $J $+$C $? @1 4V %, %9 $N NO 3X E* Lr3d $K Cm L\ $7!" @1 4V %, %9 $H 6d 2ONO 3X $d @1 7A @. ;K $N 4XO" $r B? MM $J >r 7o $N$b $H $G 2r L@ $7 $h $&$H $7 $F $$ $k $3 $H $G $" $k!# :G 6a $N <g $J 7k 2L $O!" %^!< %8%c 6d 2O $K $* $1 $k ?7 $7 $$ %? %$ %W $N %, %9 6! 5k %a %+ %K %: %‘ $N H/ 8+!" %^ %8%’ %i %s 1@ 7O $N @1 4V %, %9 NO 3X%b %G %k $N 9= C[!" K@ >u 6d 2O $N5/8;$K4X$9$kE}0lE*IAA|$NDs>’$J$I$G$"$k!# 2.4 1’Ch$N9=B$7A@.$H1’ChO@ 9= B$ 7A@. 5Z $S 6d2O 7A @. $N2a Dx $O!" KDD% 1’ Ch $N%b %G %k $K L) @\ $K 4X O" $7 $F $* $j!" 49 8@$9 $l $P!" 9= B$ 7A @. 5Z $S 6d 2O 7A @. $r 8& 5f $9 $k $3 $H $K $h$C$F!" 1’ Ch O@ $r 5D O@ $9 $k $3 $H$, 2DG=$G $"$k!# 6qBNE* $K$O!" QSO $N 5[<}@~ 7O$K4p $E$$$?9= B$2r @O!"5[<} @~7O $H6d 2O7A@. $H$N 4XO"!" QSO $N =E NO %l %s %: 8z 2L $N 2r @O!" 6d2O CD $K $h $k =E NO %l %s %:!" 3,AX E* %/ %i %9 %? %j %s %0 5Z $S %P %j %* %s J* M} $r 9M N8 $7 $? 6d 2O 7A@. ?J2= $N 8& 5f!"Hs 0l MM 1’Ch $N %@ %$%J %_ %/ %9!" 6d2O <} =L$N?tCM%7%_%e%l!<%7%g%sEy $N8&5f$r9T$J$C$F$$$k!# 2.5 Cf @- ;R!& %V %i%C %/ %[!< %k <’ 5$ 7w $* $h $S %V%i%C%/%[!<%kG.NO3X Cf @- ;R @1 $d %V %i%C %/ %[!< %k $N <~ 0O $K $G $- $k 9_ Ce 1_ HW!" EE <’ %8%’%C %H!" EE <’ N. BN NO 3X Iw Ey $N 9= B$ $d @- <A $r!" EE 5$ EA F3 EY L5 8B Bg $N 6K 8B (ideal-MHD 6a ;w ) $r <h $i $:$K M- 8BCM $K $H$I $a $? $^$^ (resistiv e-MHD) $G D4$Y $F $$ $k!# EE 5$ Dq 93 $N B8 :_ $O =ENO %( %M %k %.!< $N G. 2= $K $* $$ $F K\ <A E* $G$" $k $P $+ $j $G $J $/!" EE 5$ E* $K30 It $+ $i 6n F0 $5 $l $k 2D G= @- $N $" $k 7O $O ideal-MHD $G $O 5- =R $G $- $J$$!# $= $N B>!" 5p Bg%V %i%C %/ %[!< %kO" @1 $r Bh 0l 6nF0 <T $H $9 $k 3h F0 6d 2O 3K $N ?7 $7 $$ %b %G %k :n $j $d!" %V %i%C %/ %[!< %k G.NO3X$N8&5f$b9T$C$F$$$k!# 3. 650i :G6a$NGn;NO@J8 ( M}O@J,Ln ) � 1_ HW>u H<6d 2O $NMn 2<$K 4X $9$k ?tCM %7 %_%e%l!< %7%g %s [ >.Eg @? : 1995 G/ 3 7n ] � 1_HW6d2O$N2=3X?J2= [ 1vC+ BY9- : 1995 G/ 3 7n ] 5

� 6d2O CD$K $*$1 $k<’ 5$Mp N.$K $h$k 1’Ch @~$N 2CB. $H%, %9$N2CG. [ BgLn 42 : 1995 G/ 3 7n ] :G6a$N=$;NO@J8 ( M}O@J,Ln ) � 6d2O $N 9g BN $H Cf ?4 3K $X $N %,%9 6! 5k %a %+%K %: %‘ [ 8M <! 8-<# : 1993 G/ 2 7n ] � W olf-Ra y et @1 $K$*$1$k91@1Iw [ 6b;R J~;K!’ 1993 G/ 2 7n ] � %^ %8%’ %i %s 1@ 7O $N %, %9 NO 3X $H @1 7A @. [ 5H _7 L@ : 1995 G/ 2 7n ] � 1’Ch$N9=B$7A@.$K$*$1$k1’Ch9‘$N8z2L [ CfK\ D*0l : 1995 G/ 2 7n ] � cD 6d2O$N7A@. [ ;7 Bn:H : 1995 G/ 2 7n ] � %V %i%C %/ %[!< %k $N G. NO 3X E* 0B Dj @- $K $D $$ $F [ :4!9LZ ?r!’ 1995 G/ 2 7n ] 4. O"Mm@h %U%!%C%/%9 : 022-217-6513 EEOC : 022-217-xxxx ( %@%$%d%k%$%s ) E-mail: username @astr.tohoku.ac.jp Fb@~HV9f (xxxx) $H username $O0J2<$NDL$j$G$9!# Fb@~HV9f username ;vL3<< 6512 C]Fb 6500 tak euti EZ:4 6501 tosa @FHx 6502 saio Fs4V@% 6504 tof E-LZ 6506 ok abu Ln8} 6507 noguc hi @iMU 6509 c hiba 6 F|K\$NM}O@E7J83X

F|K\$NM}O@E7J83X Bh 1 9f 1995 G/ (pp.7{7) ;37ABg3XM}3XItJ*M}3X2J � 1’ChJ*M}%0%k!<%W <F ED ?8 J? 1. 9=@. ;3 7A Bg 3X M} 3X It J* M} 3X 2J $K $O 1’ Ch J* M} 3X $N 8& 5f %0 %k!< %W $, $" $j $^ $9!# F1 $8 J* M} 3X 2J $K $O!" X @~ E7 J8 3X � 1’Ch@~J*M}3X$N<B837O$N%0%k!<%W$,$"$j$^$9!# 1995 G/ 10 7n 31 F| 8= :_ $N M} O@ 7O $N 9= @. 0w $O 0J 2< $N DL$j$G$9!# A0 _7 7i ( 65 <x )* !" =B C+ @g5H ( =u 65 <x ) !" <F ED ?8 J? ( =u 65 <x )* !" G_ NS K- <# ( >p Js =h M} %; %s %?!< =u 65 <x ) !" 4d ^< L@ ;R ( 8& 5f @8 ) !" 9b 66 =( L@ ( 8& 5f @8 ) !" KY H~ CN N1 ( 8& 5f @8 ) !":4F# 8, (M2) !"?{86 7r (M1) !# * 0u$OM}O@E7J83X:)CL2q2q0w 2. 1’ChEE<’5$3X$H9b%(%M%k%.!<E7J83X M} O@ E*$J 1’ Ch J*M} 3X $N8& 5f $N Cf$G $H $/ $K!"<’ >l $N 8z 2L $K CmL\ $7 $F 8& 5f $7 $F $$ $k $H $3 $m $KK\ 8& 5f %0 %k!< %W $N FCD’$,$" $j$^$9!#:G6a $G$O!" X @~%, %s%^@~$K$h $k4QB, $, ?J Jb $7 $? $3 $H$b $"$C $F!" 1’ Ch $K $* $1 $k N3 ;R 2C B. $N %a %+%K%:%‘ ( $3$l$OEE<’5$ E*:nMQ$K$h$k ) $N8&5f$r?d?J $7 $F$$$^$9!# $^$?!"<B83 %0%k!<%W$H6& F1$7$F X @~ E7J81R @1$N%G!<%?2r@O$b9T$J$C$F$$$^$9!# [ EE<’N.BNNO3X ] 4pK\E*$JF; 6q$@$F$O EE<’N.BN NO3X (Magnetoh ydro dynamics, MHD) !"$* $h $S!" %W %i %: %^ J* M} 3X$G $9!# 3X It 65 0i $N :G =* CJ 3, $G $3$l $i $K 4X $9 $k 4p AC650i$r9T$J$C$F$$$^$9!# [ 3Q 1? F0 NL M" Aw ] @1 $J $I $N 9= B$ 7A @. $N :]!" 3Q 1? F0 NL $N M"Aw 5! 9= $O FC $K =E MW $G $9!# EE <’ NO$K $h $k 3Q 1? F0 NL $N M" Aw $O 8z N( NI $/!" $^ $?!" <’ >l $N :n $k 0[ J} @- $+ $i MM!9 $J 9= B$$, 7A @. $5 $l $^ $9!# $3 $l $i $r 2r @OE* $* $h $S ?t CM %7 %_%e%l!<%7%g%s$K$h$j8&5f$7$^$9!# [ %Q%k%5!<<’5$7w$G $NEE>l2C B. ] =>MhEEGH%Q %k%5!< $H$7 $FCN $i$l $F $$$? 9b B.2s E> $9$k <’2= $7 $?Cf @- ;R@1 ( %Q %k%5!< ) $,6/ $$%, %s %^@~ 8; $G $"$k $3 $H$,!" :G 6aL@ $i $+ $K $J$C $F $- $^ $7 $?!# %Q %k %5!< <’ 5$ 7w $G $O Aj BP O@ E* %( %M %k %.!< ( � 10 12 eV) $K N3 ;R $, 2C B. $5 $l!" EE ;R M[ EE ;R BP %W %i%: %^ $, @8@. � :F 2C B.$5 $l ( %Q %k%5!< Iw ) !" $= $l$+ $i $N J| <M $, 4Q B, $5 $l $? $H 9M $( $i$l $F $$ $^ $9!# <’ NO @~ $K 1h$C $? 6/ $$ EE >l $K$h $k N3 ;R 2C B. $, 5/ $3$C $F $$ $k$H 9M $( $i $l $*$j!"$=$N%a%+%K%:%‘$r8&5f$7$F$$$^$9!# [ Aj BP O@ E* @1 Iw ] <’ 5$ 7w $N 2s E> $N 8z 2L $G %W %i %: %^ $N MHD 2C B. $,5/ $3 $j $^$9!# E5 7? E*Nc $O!" >e5- $N %Q %k %5!<Iw $G N3;R $N%m!< %l %s%D 0x;R $O 10 7 $K$b C#$7 $^$9!# $3 $N$h $&$J @1Iw $N 9=B$ $r7h $a $k (G-S) J} Dx<0 $N6a ;w2r $r:G6a5a$aCmL\$5$l$^$7$?!# [ 1’Ch@~$N2CB. ] MpN.E*$J<’>l $,$"$k$H N3;R$OE} 7W E* $J 2C B. $r <u$1 $^ $9!# :G 6a $3 $l $K Cm L\ $7 $F6d 2O CD $G $N $3$N$h$&$JN3;R2CB.$N2DG=@-$rD4$Y$F$$$^$9!# [ %Q%k%5!<$N4QB, ] %Q%k%5!<$N3h F0$r4Q B,E*$K?G CG $9 $k I, MW $, $"$j $^ $9!# $3 $N J, Ln $N 8& 5f $O @$3& E* $K $O @9 $s $K 9T $J $o $l$F $$ $^ $9 $,!" F| K\ $G $O 8& 5f <T$N ?t $, $= $l $[ $I B? $/ $" $j $^ $; $s!# M} O@ 8&5f %0 %k!< %W $G $O $" $j $^ $9 $,!" 4Q B, %G!< %? $N 2r @O $b <j 3] $1$J $$ $H @$ 3& $K CY $l $r <h $k$H$$ $&$3$H$G!":G 6a!"<B83%0 %k!<%W$H6& F1$7$F X @~ 1R@1$N%G!<%?2r@O$K$bCe<j$7$^$7$?!# 3. O"Mm@h tel: %@%$%"%k%$%s 0236-28-xxxx E-mail: username @kstar.kj.y amagata-u.ac.jp A0_7 7i 4550 maeza w a <FED ?8J? 4552 shibata fax: 0236-28-4567 =;=j : ") 990 ;37A;T>.Gr@nD. 1-4-12 0lHLE*$JLd$$9g$o$;$O!" J*M};vL3<< tel 0236-28-4566 ;29MJ88% [1] Shibata, S., Origin of the gamma-ra y pulsars 1994, MNRAS, 276,537-548 [2] Mestel, L., Shibata, S., Axisymmetric pulsar megnetosphere: A new mo del 1994, MNRAS, 271, 621 - 638 7

F|K\$NM}O@E7J83X Bh 1 9f 1995 G/ (pp.8{9) ?73cBg3XM}3XIt1’ChJ*M}3X8&5f<< Bg 86 8, 0l 1. 9=@. 1’ Ch J* M} 3X 8& 5f << $O!$ 1993 G/ EY $K!$ ?7 3c Bg 3X M} 3X ItJ*M} 3X 2J $K 1’ Ch 3KJ* M} 3X 9V :B $, A} @_$5 $l $? $3 $H $K $h $jH/ B- $7 $? <c $$ 8& 5f %0 %k!< %W $G $" $k!# <g $J 8& 5f %F!< %^ $O!$M} O@ E7 BN J* M} 3X $H 0l HL Aj BP O@ $G $" $k!# Ev =i!$ =u 65 <x 1 L> $G %9 %?!< %H $7 $? $,!$ 1995 G/ EY $+ $i $O =u <j 1 L> $r:NMQ $9 $k $3 $H $, $G $-!$ Bg 3X 1! @8 $r 4^ $a $F 8& 5f %0 %k!< %W $H $7 $F $N 3h F0 $, 2D G= $H $J$C $?!# 1995 G/ 10 7n 31 F| 8=:_$N9=@.0w$O0J2<$NDL$j$G$"$k!# $*$*$O$i Bg 86 $1$s$$$A 8, 0l ( =u65<x ) � $o$?$J$Y EO JU $+$:$d 0l Li ( =u<j ) � $D$A$@ EZ ED $H$*$k == (M2) $+$H$& 2C F# $"$-$R$m L@ MN (M2) $&$i$$ 1: 0f $?$+$7 N4 ;J (M1) $+$o$4$( @n 1[ $$$5$* 8y (M1) $J$+$8$^ Cf Eg >OJ8 (M1) (* 0u$OM}O@E7J83X:)CL2q2q0w ) 2. 8&5f 2.1 ?tCMAjBPO@$H=ENOGH 0lHLAj BP O@$, =E MW $H$J $k $h$& $J 6/$$ =E NO >l$N F0 E*$J ?6Iq$r L@ $i $+ $K $9 $k $3 $H $O!$ =ENO Aj 8_ :n MQ $N @- <A $r 2r L@$9$k >e $G Hs >o $K =E MW $J Ld Bj $G $" $k!# <B :] $K!$ 6/ $$ =E NO>l $O!$ %V %i%C %/ %[!< %k!$ Cf @- ;R @1 $J $I $N $$ $o $f $k %3 %s%Q%/ %H @1!$ $" $k $$ $O 1’ Ch O@ %9 %1!< %k $N Bg 5, LO $J 7O $K $*$$$F <B 8= $5 $l $F $* $j!$ $= $N F0 E* 8= >] $H $7 $F $O!$ @1 $N =ENO Jx 2u $K $h $k %V %i%C %/ %[!< %k $N 7A @.!$ %V %i%C %/ %[!< %k$dCf @- ;R @1 $N >W FM!& 9g BN!$ $= $7 $F =i 4| 1’ Ch $G $N Hs Ey J}@-$N ;~ 4V H/ E8 $J $I $, =E MW $JLd Bj $G $" $k!# ?t CM Aj BP O@ $G$O!$ ;~ 6u 9= B$ !J$H J* <A J, I[!K $N 0l HL Aj BP O@ E* ;~ 4V H/ E8J}Dx <0 $r ?t CM E* $K 2r $/ $3 $H$K $h $j!$ F0 E* $J =E NO >l $K $D$$$F$N8&5f$r9T$&!# 8= :_ $O <g $K!$ 1’ Ch $N =E NO GH 8; $H $7 $F $b$C $H $b M- K> $J!$O"@1 Cf @- ;R @1 $N 9g BN $H $= $N:] $K J| <M $5 $l $k =E NO GH $N8& 5f $r 9T$C $F $$ $k!# $3 $l $^ $G $O!$ %] %9 %H %K%e!< %H %K %"%s 6a ;w $N $b $H $G $N ?t CM %7 %_%e %l!< %7%g %s $K $h $j O" @1 Cf@-;R @1$N9gBN$K$D$$$F>\$7$/D4$Y$F$-$?$, [1] !$$5$i $K 40 A4 $K 0l HL Aj BP O@ E* $J %7 %_%e %l!< %7%g %s %3!< %I $r 3+ H/Cf$G$"$k!# | Bg86 | 2.2 4QB,E*1’ChO@ F| K\ $K$* $$ $F!$ Bg7? Au CV $r MQ$$ $F $N 4QB, %G!< %? $K 4p $E $/ !V4Q B, E* E7 J8 3X!W $O!$ :. FY $N @$ 5* Kv $r @8 H4 $- #2 #1 @$ 5*$K $O $= $N A4 @9 4| $r$‘ $+ $( $k $G $" $m $& $3$H $O <~ CN $N DL $j $G $" $k!# !J$‘ $m $s!$ $3 $l $^ $G $b E7 J8 3X $O >o $K !V4Q B,E*!W$G$"$C$?$K$O0c $$$J$$$,!#!K $G!$$d $,$F$d$C$F $/ $k 4Q B, %G!< %?$N 9? ?e $K $" $? $U $? $7 $J $$ $? $a $K!$ $" $k $$ $OM% $l $? Au CV $r MQ $$$F $N 4Q B, 7W 2h $, 3F <+$N 8& 5f J, Ln $N J} 8~$r 8~ $$ $F $/ $l $k $h $& $K!$ M} O@2H $b 4Q B, $K 4X ?4 $r ;} $A!$ $^ $?!$ @Q 6KE* $K ;2 2C $9 $k $N $, @5 $7 $$ @o N, $G $" $m $&!# $H 8@ $& $o $1 $G 4Q B, E* !V1’ Ch O@!W $G $" $k!# $d $O $j!$ :G @h C< 5; =Q $N 2= ?H $G $" $k $h $& $J :G ?7 $N 4Q B, Au CV $, :G Bg 8B $= $N 0R NO $r H/4x $9 $k $? $a $K $O!$ 1’ Ch $N $h $j 0E $/!$ $h $j 9- $/!$ $h $j 1s $/ !J$h $j 1’ Ch =i 4|!K $r 8+ $k J} 8~ $X 8~ $+ $& $N $, @5 $7 $$!# $7 $+ $7 $J $, $i!$ $;$C $+ $/ K- IY $J 4Q B, %G!< %? $, F@$i $l $F $b!$ $= $3 $K %5 %$ %( %s %9$, $J $1 $l $P $* OC $K $J $i $J $$ $o $1$G!$ $^ $?!$ %\ %9 $N @l Lg J, Ln $, Aj BP O@ $G $" $k $N $G Ev 8& 5f<< $G $O !VAj BP O@ E* 4Q B, E* 1’ Ch O@!W F| K\ O" 9g $N ?7 3c ;Y It$r L\ ;X $7 $F $$ $k!# !JC" $7 #1 #9 #9 #5 G/ 8= :_ 2q 0w 0l L>!#!K 8= :_ $O <g $K!$ X @~ 4Q B, %G!< %? $K 4p $E $$ $F!$ =E NO %l %s %:8z 2L $N =E NO 86 $K $J$C $F $$ $k 6d 2O CD $N <A NLJ,I[$N2rL@$K4X$9$k8&5f$r9T$C$F$$$k!# | EOJU | 3. O"Mm@h 9= @. 0w $N O" Mm @h $O 0J 2< $N DL $j!# ( $J $*!$ EE ;R %a!< %k $N%[%9%H$O!$ ‘ @astro.sc.niigata-u.ac.jp ’ !# ) L>A0 EEOC EE;R%a!<%k Bg86 025{262{6162 oohara EOJU 025{262{6179 kazuya EZED tsuchida 2CF# katoh 1:0f urai @n1[ kawagoe CfEg nakajima ;29MJ88% [1] K. Oohara and T. Nak am ura, \Post-Newtonian Evolution of Coalescing Binary Neutron Stars" in Appr o aches to Numeric al R elativity pp.182{ 201.

F|K\$NM}O@E7J83X Bh 1 9f 1995 G/ (pp.9{9) ?73cBg3X650i3XItJ*M}3X65<< IY :e 9, <# 1. 9=@. @5 <0 $K$$ $& $H ?7 3cBg 3X 65 0i3X It!& M} 2J 650i 9V :B !JJ* M} 3X J, Ln!K $K $O $$$: $l $b!" M} O@ E7 J8 3X $r 8& 5f $9 $k 0J 2< $N#2?M$NE7J8J,Ln$N8&5f<T$,$$$^$9!# F#K\ @59T ( =u65<x )* IY:e 9,<# ( =u65<x )* * 0u$OM}O@E7J83X:)CL2q2q0w 2. 8&5f F# K\ $O91 @1 $N ?J2=!" IY :e$O @1 4V 5$BN $N ?J 2=$r 8& 5f $7 $F$$$^$9!# 2.1 91@1$N?J2= F# K\ $O!"6a @\ O" @1 7OEy $G!" H< @1$+ $i $N %, %9$N N. F~ $K $h$C $F!" Gr ?’ bd @1 $dCf @- ;R @1 $N =L B‘ @1 $N I= LL $G 0z $- 5/ $3 $5 $l $k Gz H/ 8= >] $K 6= L# $r $b$C $F $$ $^ $9!# FC $K!" N. F~ $9$k %, %9 $N ;}$A 9~ $‘ 3Q1? F0 NL $N 8z2L $K $h $kMp N. $N H/ @8!" $= $l $K H< $& J*<A :. 9g $K $D $$ $F 8! F$ $7!" $3 $l $i $N 8z 2L$r<h$jF~$l$??7@1GzH/!" Ia 7?D6?7@1GzH/$N%b%G%k$r 8&5f$7$F$$$^$9!# 2.2 @14V5$BN$N?J2= IY :e $O!"@1 4V 5$ BN$N ?J 2=$H $/ $K @14V 1@ $+ $i@1 $X $N <} =L!" 3h F0 6d 2O $N 9b29 %, %9 $N 5/ 8; $J $I $K 6= L# $r ;}$C $F $$ $^$9!# @1 4V 1@$, @1 $X ?J2= $9 $k 2aDx $G $O!" =ENO $, =E MW$J Lr 3d $r 2L $? $7!" 0.1p c Dx EY $N @1 4V 1@ $N %3 %" $, B@ M[ H> 7B Dx EY $^ $G 10 17 G\ $b <} =L $9 $k $o $1 $G $9 $,!" $= $N 2a Dx $N M} 2r $O!" @1 $N <A NL $N 7h $^ $k %a %+ %K%: %‘ $d!" @1 $N 2s E> $d <’ >l $N 5/ 8; $r C5 $k $? $a $K!" $< $R I, MW $G $9!# $3 $l $r ?t CM %7 %_%e%l!<%7%g%s$NJ}K!$K$h$C$F8&5f$7$F$$$^$9!# Hs >o $K 3hH/ $J @1 7A@. $N C{ 8u $r<( $9 %9 %?!<%P!< %9 %H 6d 2O $N 9b 29 @1 4V%, %9 $N 5/ 8; $d!" 6d 2O $+ $i $N 9b29 %, %9 $N N. =P8=>]!"2f!9$N6d2O$N Ridge X @~mU<M$r!"O":?E*D6?7 @1 Gz H/ $G2C G. $5 $l $? D6 ?7 @1;D 3< $H $7 $F E} 0l E*$K M} 2r $9 $k$3$H$r L\;X$7$F!"?tCM %7%_%e%l!<%7%g%s $NJ}K! $K $h$C$F8&5f$7$F$$$^$9!# 3. 650i Bg 3X 1! 65 0i3X 8& 5f 2J !J=$;N 2] Dx!K!" $* $h $S65 0i 3X It $K$*$$$FE7J83X4XO"$N9V5A!&1i=,$r9T$J$C$F$$$^$9!# 4. O"Mm@h 8&5f<<$N>pJs$O WWW $G$bF@$i$l$^$9!# URL $O h ttp://quasar.ed.niigata-u.ac.jp/Lo calHome.J.h tml $G $9!# EE OC HV 9f $O 025 (262) xxxx $G!" 8D ?M $N Fb @~ HV 9f (xxxx) $H E-mail address $O!"0J2<$NDL$j$G$9!# Fb@~HV9f EE;R%a!<%k%"%I%l%9 F#K\ 7148 fujimoto@ed.niigata-u.ac.jp IY:e 7269 tomisak a@ed.niigata-u.ac.jp 9

F|K\$NM}O@E7J83X Bh 1 9f 1995 G/ (pp.10{10) 9qN)E7J8BfEEGHE7J83X8&5f7O Cf Ln Ip @k 1. 9=@. 9qN)E7 J8 Bf $NEE GH E7 J83X 4X 78$N AH ?% $H$7 $F!" EE GHE7 J83X8& 5f 7O!" Ln JU ;3 1’ Ch EE GH 4Q B, =j!" Ln JU ;3 B@ M[ EE GH 4Q B, =j $N #3 $D $, $" $j!" $3 $l $i $r 9g $o $; $F B/ $K 9q N) E7 J8 Bf LnJU;3 $H 8F $s $G $$ $^ $9!# $[ $H $s$I $N ?M $O EE GH 4Q B, $K $h $kE7J8 3X!" ?7 $7 $$ Au CV $N 3+ H/ 8& 5f!" 6& F1 Mx MQ 4Q B, $N 1? MQ $H Au CV $N 0] ;} 4I M}!" grade up $r 9T$C $F $$ $^ $9 $,!" M}O@E* 8& 5f $r <g $K $d$C $F $$ $k ?M $H 4Q B, $H M} O@ $r $d$C $F $$$k?M $, #1 ?M $: $D $$ $^ $9!# $3 $3 $G $O M} O@ $r $d$C $F $$ $k ?M$@$1$r$r>R2p$7$^$9!# CfLn Ip@k ( 65<x )* =P8} =$;j ( =u65<x ) 2. 8&5f 2.1 @17A@.2aDx J,;R1@ $K $*$1 $k <’ >l$N ;6 0o2a Dx $H$= $l $, 1@$N <} =L$K 5Z$\$9 1F 6A!# EE N% EY $N Hs >o $K Dc$$ J, ;R 1@ $G $N <’ >l $N ;6 0o$O am bip olar di�usion $K $h $k $H Ia DL 9M $( $i $l $F $$ $k $,!" <B :] $O$b$C $H J# ;( $G$" $k!# %$ %* %s$N B> $K dust $, EE2Y$r ;} $D $N $G!" $b$C $H 0l HL E* $J <h $j 07 $$ $, I, MW $G $" $k!#$3$N $h $& $J 07 $$ $K $h $j <’ >l$N ;6 0o N( $H $= $l $, 1@ $N <}=L$K5Z$\$91F6A$K$D$$$FD4$Y$F$$$k!# @1 $N <A NL $r 7h $a $k 5! 9=!# 86 ;O @1 %3 %" $X $N accretion $r;_ $a $k 5! 9= $H $7 $F!" 86 ;O @1 !J6a K5!K $+ $i $N wind $H ;g30@~$K$h$C$F:n$i$l$k HI I NN0h$NKDD%$K$h$kJ, ;R1@ %3%"$N ?a $- Ht $P $7 $, =E MW $H 9M$(!" @8 $^ $l $k @1 $N <A NL $r J, ;R 1@ %3 %"$N J* M} NL!J<A NL!" J? 6QL) EY!" 29 EY!K$H wind $K$h$k mass loss rate $N4X?t$H$7$F5a$a$F$$$k!# 2.2 86;OOG@17O1_HW$N?J2= 1_HW$N?J2=!J accretion !K$K<’>l$,$I$3$G$I$NDxEY8z $/ $+ $rD4 $Y $k $? $a!" <’ >l $H %, %9 $N 7k9g $N 6/ $5 $r 1_ HW Fb $N0LCV$N4X?t$H$7$FD4$Y$F$$$k!# <c $$@1 $N $^ $o$j $N 1_HW $G $O #C#O J, ;R$N B8 :_NL $, Ia DL $N J, ;R 1@ $K Hf $Y $F Aj Ev Dc $$ $3 $H $, 4Q B, $+ $i <( :6 $5 $l $F $$ $k!# 1_ HW $K $* $1$k 2= 3X ?J 2= $r M} O@ E* $K D4 $Y $F!" $3 $N $h $& $J CO depletion $N 5! 9= $N2r L@ $r L\ ;X $7 $F $$ $k !J9q N)E7J8Bf;0Bk$NM}O@%0%k!<%W$H6&F1!K!# 3. O"Mm@h 394-13 D9 Ln 8) Fn :4 5W 74 Fn KR B< Ln JU ;3 9q N) E7 J8 Bf LnJU;3 EEOCHV9f E-mail address CfLn 0267-98-4361 nak ao@nro.nao.ac.jp =P8} 0267-98-4369 deguc hi@nro.nao.ac.jp ;29MJ88% [1] T. Nak ano, T. Hasegaw a, and C. Norman 1995, The Mass of the Star F ormed in a Cloud Core: Theory and Its Application to the Orion A Cloud, ApJ, 450 , 183-195 [2] T. Umebay ashi and T. Nak ano 1995, Growth and Deca y of Magnetic Fields in the Protoplan- etary Disks I. Low temp erature region of the disks, Icarus, submitted [3] T. Nak ano, R. Nishi, and T. Umebay ashi 1995, The Role of Dust in the Disspation of Mgnetic Fields in Molecular Clouds, Pro ceedings of the ESO W orkshop (Sep. 1995) on the Role of Dust in the F ormation of Stars,in press

F|K\$NM}O@E7J83X Bh 1 9f 1995 G/ (pp.11{12) 0q>kBg3X1’ChJ*M}M}O@%0%k!<%W 2# Bt @5 K’ 1. 9=@. 1’ Ch J* M} M}O@ %0 %k!< %W $N %a %s%P!< $O!" 0q >k Bg 3X!& M} 3X It!& <+ A3 5! G= 2J 3X 2J!& 1’ Ch J* <A 3X 9V :B!" M} 3X It!& CO 5e @8 L? 4D 6- 2J 3X2J!& CO 5e @8 BV %7 %9 %F %‘ 2J 3X 9V :B!" 65 0i 3X It!& M} 2J 65 0i $KB0 $7 $F $$ $^ $9!# $= $N Cf $G M} O@ $K 4X 78 $9$k%a%s %P!<$@$1$r>R 2p$7$^$9!# 1995 G/ 10 7n 31 F| 8= :_ $N9= @. 0w $O 0J 2< $N DL $j$G $9!# J? @. 7 G/ EY $h $j M} 9) 3X8&5f2JGn;N8e4|2]Dx$,H/B-$7$^$7$?!# @PDM =S5W ( M}3XIt!&1’Ch!&65<x )* 2#Bt @5K’ ( M}3XIt!&1’Ch!&65<x )* 5HED N6@8 ( M}3XIt!&1’Ch!&=u65<x )* Ln_7 7C ( M}3XIt!&CO5e!&=u<j )* EDCf LwIW ( 650i3XIt!&65<x )* 0$It =cLi!"?<_7 <~:n!"J?0f IRM5!":Y@n 4D ( M}9)3XIt!&1’Ch!& D1) @V1) C#;K!"BgN$ 5.9-!"?{86 D><y!"@>86 IRG7 ( M}3XIt!&1’Ch!& M2) 9bEg =_Lp!"@iMU H~OB ( M}3XIt!&1’Ch!& M1) * 0u$OM}O@E7J83X:)CL2q2q0w 2. 8&5f 2.1 1’Ch$N9=B$$H?J2= 1’ Ch $N3, AX 9= B$$N 7A @.2a Dx $r L@$i $+ $K $9$k >e $G!" AG 2a Dx $H$7 $F!" 4v $D $+ $N 0[ $J $k 4D 6- $G $N@1 7A @. M} O@ $r 3N N) $9 $k $3 $H $, =EMW $G $" $k!# =E 85 AG $, B8 :_ $7 $J $$ ;~!" 8w Ey $K $h $k %( %M %k%.!< ;6 0o $, >/ $J $/!" @1 Ey $N E7 BN 7A @. $K I,MW $J?t ==EY (K) $NDc 299b L)EY NN0h $r$D $/$k 2aDx $,:$ Fq $H $J$C $F $* $j!" <gMW $J E7 BN 9= B$ $N 7A @. M} O@ $, L$ 3N Dj $N CJ 3, $K $" $k!# $3 $3 $G $O!" ?e AG!" %X %j %& %‘!" %j %A %& %‘ Ey $N7Z 85 AG %, %9 Cf $G $N J,;R 7A @. 2a Dx $r L@ $+$K $9 $k I, MW $, $" $k!# $3 $N >u 67$G $N <B 83 E* 8& 5f $N 7k 2L $H 6& $K!" H> 7P 83 E* $JH? 1~ M} O@ $r AH $_ 9g $o $; $F!" ?e AGJ, ;R $N @8 @. 2a Dx $r 8& 5f $9 $k M= Dj $G $" $k!# $^ $?!" %@!< %/!& %^ %?!< Ey $N Hs >W FMN3 ;R 7O $H $N Aj 8_ :n MQ$K $h $j 7A @. $5 $l $k>W FM N3 ;R 7O $N >W7b GH 9= B$ Ey $N Bg 6I E*$J J* <A 9= B$ $N ?J 2=2a Dx $b 8& 5f $7!"%_%/%m$JH?1~2aDx$H$N4XO"$rL@$i$+$K$7$?$$!# 2.2 6d 2O 4V!& @1 4V J* <A $K $* $1 $k 9= B$ 7A @. $H $=$N?J2= 6d 2O 4V!& @14V J* <A $K$* $1 $k 9= B$7A @. $r 9M$( $k ;~!" 05 =L @- N.BN $N %@ %$ %J%_%C %/ %9 $r 07$& $3 $H $O IT2D 7g $G $" $k!# 8= :_ $^ $G!" @1 7A @. ;~ $N >W 7b GH $r H<$C $? N. BN NO 3X E* $J IT 0B Dj @-!" <+ 8J =E NO $K $h $kIT 0B Dj @-!" G. E* IT 0B Dj @- $r?tCMN.BN7W;;$K$h$k<jK!$rMQ$$$F8&5f$7$F$-$?!# [5] $^ $?!" 6d 2O 4V!& @1 4V J* <A $G $N 9b %( %M %k %.!< N3 ;R $, $I $N $h $& $K 2C B. $5$l!" $I $N $h $& $J 2L $? $9 Lr 3d $r2L $? $9 $N $+ $K $D $$ $F $b 8&5f $7!" %, %s %^ @~ $N 4Q B, $H $b Hf3S $7 $F $$ $/ M=Dj$G$"$k!# 2.3 3hF0E*6d2O$N9=B$$H3hF0 6d 2O $N 3h F0 $O B? MM $G $" $k!# %/ %&%’ %5!<!" %; %$ %U%!!< %H!"EE GH 6d 2O!" BL Lac, Blaser Ey6d 2O $O G| Bg $J %( %M %k %.!< $r 2r J| $7!" %8%’%C %H!" #X!$ %, %s %^ @~ J| <M $H $J$C $F $=$N ;Q $r I= $7 $F $$ $k!# $3 $l $i $N E7 BN $O %( %M %k %.!< E* $K $O F1Dx EY $G $" $j!" 2? $l $b $, 6d 2O Cf ?4 $K B8 :_ $9 $k Bg <A NL $N %V %i%C %/ %[!< %k $K $h $k =E NO %( %M %k %.!< $N 2r J| $K $h $k $b $N $H 9M $( $i $l $k!# 0[ $J $k $N $O %V %i%C %/ %[!< %k $r <h $j 0O $‘ 6d 2O A4 BN $N 9= B$ $, 4X 78 $7 $F$$ $k $H 9M $( $i $l $k!# EE GH!" ;g 30 @~!" #X!" %, %s %^ @~ Ey $G 4Q B,$5 $l $k 3h F0 E* 6d 2O $N 8= >]$r!"6d2O$N9=B$$H$N4XO"$GM}O@E*$K8&5f$7$F$$$k!# 2.4 %W%i%C%/%[!<%kJ*M}3X 0l HLAj BP O@$, =E MW$H $J $k %V %i%C %/%[!< %k 6aK5 $G$N EE <’ 5$ 3X!" N. BN NO 3X E* 8& 5f $r 9T$C $F $$ $k!# ;~ 6u $, 2s E> $7!" EE <’ >l $, B8 :_ $9 $k 7O $K$* $1 $k N3 ;R @8 @.!" <’ 5$ N. BN NO 3X E* $J %( %M %k %.!< $N N. $l!" %V %i%C %/ %[!< %k $K Mn $A 9~ $‘ <’ 5$ N. BN $N 0B Dj @-!" %V %i%C %/ %[!< %k 6a K5 $N 9_ Ce 1_ HW $N9= B$ $H1? F0 [4] !" =E NO >l$H %+ %*%9 @- $N4X 78 [1] !"%V %i%C %/ %[!<%k $r G^ 2p $K $9$k =E NO GH $N J| =PEy $N 8& 5f $r 9T$C$F$$$k!# 2.5 B@M[Iw$H@14V%,%9$,:n$kB@M[307w9=B$ B@ M[ $+$i ?a $- =P$9 %W %i %:%^ $N N. $l$N B@ M[ Iw$H 2f!9 $N 6d 2O $N %, %9 $H$N Aj 8_ :n MQ $K $h $j!" B@ M[ 7w $,9= @. $5 $l $F $$ $k!# B@ M[ 7w $NBg $- $5 $O #1 #0 #0 E7 J8 C1 0L 0J>e $G $" $k $H 9M$($i$l$F$$$k!# :#8=:_!"B@M[7w$N30B&$rL\ ;X$7!" %\ 11

%$ %8%c!< I !" I I $H %Q%$%*%K%" 10 !" 11 9f$N 4 $D$N?M9) 1R@1$, B@ M[ 7w $N Bh 0l $N 6- 3& $KC# $= $& $H $7 $F $7 $F $k!# Bh 0l$N6- 3& $H $O B@ M[ Iw$, D6 2; B. $+ $i 0! 2;B. $K B. EY $, 5^ 7c $K8:>/ $9 $k $H $3 $m $G $" $j!" 30 B&$K $O B@ M[ Iw %W %i %: %^ $H 6d2O@1 4V %, %9 $H $N 6- 3& $, $" $k!#8= :_ $^ $G B@ M[ 7w $N 9= B$ $K$D$$ $F #3 <! 85 EE <’ N. BN 7W ;;$r 7W ;; 5! $r MQ $$!" 8& 5f $r 9T$J$C$F $- $?!# $= $3 $G $O B@ M[ <’ >l $, Hs >o $K =E MW $J Lr 3d $r$9$k $3 $H $r L@ $i $+ $K $7 $?!# $^$? E7 BN 8= >] $H $7 $F 86 ;O @1$dCf @- ;R @1 $J $I B>$N <’ 5$ 7w $r ;} $D @1$H @1 4V %, %9 $H $N Aj8_:n MQ $J $I $K $b 1~ MQ $G $-!" $=$N J} LL $K $b 8& 5f $r H/ E8 $7$F$$$-$?$$$H9M$($F$$$k!# [3] 2.6 Hs@~7AJ*M}3X$HE7BN$NJQF08=>] Hs@~7A 9‘ $r 4^$‘ >o Hy J,J} Dx <0!"JP Hy J, J}Dx <0 $N 2r$N 798~!"?6 $k Iq $$ $K $D $$ $F $N 8& 5f $O!" 6a G/ 5^ B. $K ?J E8 $7 $F$$$k!# J] B8 7O $N $_ $J $i $: ;6 0o 7O $K $D $$ $F $b!" 4J C1 $J Hs@~7A J} Dx <0 $, Hs >o$K J# ;( $J ;~ 4V 6u 4VE* JQ F0 $r I= 8= $7 $F$$$k $3 $H $, L@ $i $+ $K $J$C $F $- $F $$ $k!# E7 BN $N JQ F0 8= >]$NM} O@ E* $J 2r L@ $N $? $a $K!" $3$N J, Ln $N CN <1 $r MQ $$ $k ;n $_$, 1987 G/$3$m$+ $i B3$1$i$l$F$$ $k!# EvLL6qBNE* $JBP>] $H $7 $F L. F0 JQ8w @1 $N 4J C1 $J LO 7?$r $b $A $$ $F $= $N Hs@~7A E* @- <A $r D4 $Y $F $- $?!# Fs$D $N ?6 F0 ;R 4V $N Hs @~ 7A 7k9g7O $r D4 $Y $k $3 $H$G L. F0 JQ 8w @1 $K G’$a $i $l $k Fs =E <~ 4|@-$K $D $$ $F $N M} 2r $r $3 $3 $m$_ $F $$ $k!# :G 6a $G $O El KL Bg3X$H 6& F1 $G N. BN NO3X LO 7? $r MQ $$ $F JQ8w @1 $N >\ $7 $$ L. F0$N7W ;; $r 9T$C $F $$ $k!# Fs =E <~ 4| JQ 8w @1 $N LO 7? $r F@ $k <j$,$+$j$r8!F$Cf$G$"$k!# [2] 3. 650i :G6a$N=$;NO@J8 � Blac k Hole 6a K5 $G $N F ast <’ 5$ 2; GH $N M- 8z %] %F %s %7%c%k [ 0$It =cLi : 1995 G/ 2 7n ] � 9b 30 05 2< $G $N 05 =L %, %9 AX $N <+ 8J =E NO IT 0B Dj [ G_ @n DL5W : 1995 G/ 2 7n ] � Beam Pattern of interferometric detector for gra vitational wa v es [ C+OF K~ :1994 G/ 2 7n ] � J,;R 1@$I $&$7 $N>W FM$K $*$1 $kG. E*IT 0BDj @-$K $D$$ $F [ J?0f IRM5 : 1994 G/ 2 7n ] 4. O"Mm@h EE OC HV 9f $O %@ %$ %" %k %$ %s J} <0 $G!" 029-228-xxxx HV $G $9!# Fb @~HV 9f (xxxx) $H E-mail address $O 0J 2< $N DL $j $G $9 ( 1! @8 $O ab e, hirai, hosok a w a, ak ahane, o osato, suga w ara, nisihara, tak asima, c hiba @phyms1.sci. ibaraki.ac.jp $H fuk aza w a@nro.nao.ac.jp) $G$9!# $^ $?!" Ln_7 $K 4X $9 $k :G?7 >p Js $O www $G $b F@ $i$l URL $O h ttp://www.en v.sci.ibaraki.ac.jp/ snozaw a $G$9!# Fb@~HV9f username EDCf 8236 tanak a@mito.ibaraki.ac.jp @PDM 8352 ishit@mito.ibaraki.ac.jp 2#Bt 8353 y ok osa w a@mito.ibaraki.ac.jp 5HED 8354 y oshidat@mito.ibaraki.ac.jp Ln_7 8401 snoza w@en v.sci.ibaraki.ac.jp 1!@8 5315 ;29MJ88% [1] Y.Nak am ura and T.Ishizuk a, 1993, Motion of a Charged Particle around a Black Hole P erme- ated b y Magnetic Field and Its Chaotic Char- acters, Astroph ys. Space. Sci., 210, 105 [2] M. T ak euti and Y. T anak a, 1995, Note on In- termittent Bursts of a Hydro dynamic Mo del, P ASJ, 47, 487{491 [3] H. W ashimi and S. Nozaw a, 1992, A Simula- tion Study of the Outer Heliosphere Including the Solar Rotation E�ect, COSP AR Collo quia Series v ol.3, Solar Wind Sev en 315{318 [4] M. Y ok osa w a, 1995, Structure and Dynamics of an Accretion Disk around a Black Hole, P ASJ, 47, 605{615 [5] T.Y oshida and A.Hab e, 1992, E�ect of Decel- eration on the Gravitational Instability of Sho c k ed Gas Lay ers, Prog. Theor. Ph ys., 88, 251{268 12 F|K\$NM}O@E7J83X

F|K\$NM}O@E7J83X Bh 1 9f 1995 G/ (pp.13{14) C^GHBg3X J*M}3X7O 1’ChJ*M}8&5f<< G_ B< 2m G7 1. 35MW$H9=@. Ev 1’Ch J* M}8& 5f <<$O!" J?@. 5 G/EY $K J*M} 3X 7O$N 1 8& 5f << $H $7 $F H/ B-$7 $? ?7 $7 $$ 8& 5f << $G $9!# <B :] $K $O!" 7W ;; J* M} 3X 8& 5f %; %s %?!< Fb $K $" $j $^ $9!# C^ GH Bg 3X $G $O!" 2 $D $N Bg 3X 1! $r MJ $7 $F $* $j!" 1 $D $O 5 G/ 0l 4S @) $N Gn ;N 2] Dx$G $" $k J* M} 3X 8& 5f2J!" $b $& 1 $D $O 2 G/4V $N =$ ;N 2] Dx $@ $1$+ $i $J $k M} 9) 3X 8& 5f 2J $G $9!# 1’Ch J* M} 8& 5f << $G $O!" J* M} 3X 8& 5f 2J $N Bg 3X 1! @8 $N $_ $r <u $1 F~ $l $F $$ $^ $9!# 8& 5f Fb MF $O <g $K M} O@ 1’ Ch J* M} 3X $G $9!# 1995 G/ 8 7n 1 F| 8=:_$N9=@.0w$O0J2<$NDL$j$G$9!# G_B< 2mG7 ( =u65<x )* CfK\ BY;K ( =u<j )* CfB<J8N4 (PD 3X?6 )* D‘It DL (D1, DC 3X?6 , El5~Bg3X$h$j<uBw )* Gk86 M[0l (M2) Bg1[CR9,;J (M1) ED?,M45*;R (M1) * 0u$OM}O@E7J83X:)CL2q2q0w 2. 8&5f 2.1 6d2O7A@. 1’ Ch $NCf $G!" 6d 2O $O4p K\ E* $J9= @. MW AG $G$" $j!" $= $l $O #1 @i 2/ 8D $N @1$N Bg =8 CD $G $" $k!# :G 6a $N 4Q B, $G!" 6d 2O $N CB @8 $O %S%C %0 %P %s $+ $i 10 2/ G/ $[ $I 7P$C $? ;~ 4| $K 5/ $3$C $? $3 $H $, $o $+$C $F $- $?!# 0l J}!" 1’ Ch GX 7J mU <M $N 4Q B, $+ $i %S%C %0 %P %s 8e 10 K| G/ $N 1’ Ch $O 6K $a $F @E $+ $G $" $j!"L) EY$N %3 %s %H%i %9 %H $O$o $: $+ 10 K|J,$N 0l $7$+ $J $$ $3 $H $, <( $5 $l $F$$ $k!# $3 $N $h $& $K @E $+ $J 1’ Ch $+ $i!" $I $N $h $&$K $7 $F 6d 2O $, =P Mh $? $N $+!# $3 $l$, 6d 2O 7A @. O@ $N :GBg$NLdBj$G$"$k!# 2.1.1 %@!<%/%^%?!<1’Ch 6d 2O 7A @.$K $O!" %@!< %/ %^%?!< $H 8F $P $l $kJ* <A $, ?< $/ 4X $o$C $F $$ $k $H 9M $( $i $l $F $$ $k!# %@!< %/ %^ %?!< $H $O 6d 2O $d @1 !J$^ $? $O %, %9!K $N 1? F0 $+ $i!" $= $N B8 :_ $, <( :6 $5 $l $F $$$k $b $N $G $" $k!# $= $N @5 BN $O $^ $@3N Dj $7 $F $$ $J $$ $,!" 2f!9 $O %@!< %/ %^ %?!< $, %K%e!< %H %j %N $@ $H $9 $k $H 6d 2O 7A @. $O 6K $a $F Fq $7 $/!" Nd $? $$ %@!< %/ %^ %?!< $, I, MW $G $"$k$3$H$r%7%_%e%l!<%7%g%s$K$h$C$F<($7$? [1] !#<B:] $N 6d 2O 7A @. $, $I $N $h $& $K 5/$3$C $? $+ $K $D $$ $F $O!" 1’ Ch $N G. E* ?J 2= $d!"86 ;O 6d 2O $N =E NO IT 0B Dj $H @17A @. Ld Bj $J $I $, 4X 78 $7 $F $$ $k!# $3 $l $i $r>\ :Y $K D4 $Y $k $3 $H $K $h$C $F!" 6d 2O CB @8 $^ $G $N 1’ Ch ;K JB $S $K %@!< %/ %^ %?!< $N @5 BN $K$bGw$l$k$b$N$H4|BT$7$F$$$k!# 2.1.2 3hF06d2OCf?43K $^ $?!" 6d 2O7A @. Ld Bj$K $O!" 6d 2O Cf?4 3K $N 3hF0 @- $b 4X 78 $7 $F $$ $k!# %/%’!< %5!< $d %; %$ %U%!!< %H 6d 2O $O >. $5 $J NN 0h$+ $i!" 6d 2O$N A4 mU <M%( %M %k%.!< $N 100 G\0J >e $N%( %M %k %.!< $r J| =P $7 $F $$ $k $,!" $= $N %( %M %k %.!< 8z N( $d %9 %Z %/ %H %k $+ $i!" $3 $l $O 5p Bg %V %i%C %/ %[!< %k $X $N %, %9 9_ Ce $G $" $k $H $9 $k @b $, M- NO $G$" $k!# $7 $+ $7!" $= $b $= $b 5p Bg %V %i%C %/ %[!< %k $, $I $N $h $& $K$7 $F =P Mh $? $+ $K $D $$ $F $OFf $G $" $k!# :G 6a $G $O!" Ia DL $N 6d 2O $NCf ?4 $K $b B@ M[ $N 1 @i K| G\ 0J >e $N =E $5 $r ;} $D 5pBg $J %V %i%C %/ %[!< %k $, B8 :_ $9 $k >Z 5r $, 8+ $D $+$C $F $- $F $$ $k!# 2f!9 $O!" 1’ Ch =i 4| $N GX 7J mU <M $H %W%i %: %^ $N Aj 8_ :n MQ $K $h $j!" 8zN( NI $/ 3Q 1? F0NL $r <:$C $F!" %V%i%C %/ %[!< %k$X $H ?J 2= $9 $k %7%J %j %* $rDs>’$7 [2] !"$3$l$r$$$m$$$m$J3QEY$+$iD4$Y$F$$$k!# 2.2 @1!&OG@17O7A@. B@ M[ $N $h $& $J 91 @1 $N 1? L? $O!" CB @8 $N $H $- $N <A NL $K $h$C $F $[ $H $s $I 7h $^$C $F $$ $k!# $= $l $G $O!" @1 $N CB @8 $N $= $N =V 4V $O $I $N $h $& $J $b $N$J $N $@ $m $& $+!# FC $K!" OG @1 7O $r H< $& $h $&$J @1 $O!" $I $& $$ $& $H $- $K @8 $^$l $k $N $@ $m $& $+!# 2f!9 $O MM!9 $J 3Q EY $+ $i!" @1!& OG @1 7O 7A @. 2a Dx $r D4$Y$F$$$k!# 2.2.1 @14V1@$N=ENO<}=L @1 4V %,%9 $O Hs >o$K IT 6Q <A$K J, I[ $7!"$= $N B? $/$O L) EY $N 9b $$ @1 4V 1@$H $7 $F B8 :_ $7 $F $$ $k!# B@ M[ $N$h $& $J 91 @1 $O @1 4V 1@ $G @8$^ $l $? $H 9M $( $i $l $F $* $j!" @1$N CB @8 $r 2r L@ $9 $k 80 $O @1 4V 1@ $K 1# $5 $l$F $$ $k!# @1 4V 1@ $K $O!" <+ 8J =E NO!& <’ >l!& 05 NO!& 2s E> $H $$$C $? J# ?t $N MW 0x $, F/ $-!" $= $N 7A >u $d 1?F0 $K Bg $- $J 1F 6A $r 5Z $\ $7 $F$$ $k!# $3 $l $^ $G $N 8& 5f $+ $i!" <’ >l $d 3Q 1? F0NL $r ;}$C $? @1 4V 1@ $, =E NO <} =L $9 $k $H!" :YD9 $$ 7A >u $K JQ 7A $7 J# ?t $K J,Nv $7 $d $9 $$ $3$H$d [3] !"$3$N2aDx$G@8$^$l$k$[$H$s$I$N@1$,O"@1$K $J $j $d $9 $$ $3 $H $J $I $, $o $+$C$F $- $?!# @1 4V 1@ $N ?J 2= $r 13

$5$i$K >\ $7 $/ D4 $Y $k $3 $H $K $h$j!" @1 $N CB @8 $9 $k MM ;R $r 2rL@$7$?$$$H9M$($F$$$k!# 2.2.2 86;OOG@17O1_HW$N7A@.$H?J2= 3Q1?F0 NL $r ;}$C $?@1 4V 1@ $,=E NO <} =L $9$k $H!" 86 ;O@1 $N<~0O$K1_HW>u$NE7BN ( 86;O OG@17O1_HW ) $,7A@.$5$l$k >l9g$, $" $k!# 86 ;O OG @1 7O 1_ HW $O!" 86 ;O @1 $N @. D9 $K 1F 6A $rM? $(!" $^ $? $= $N Cf $+ $i OG @1 7O $r @8 $_ =P $9 $N $G!" @1!& OG@17O 7A @. 2a Dx $N 80 $r 0. $k =EMW $J E7 BN $G $" $k!# $3 $l $^ $G$N8& 5f $K $h $j!" 1_ HW $N ?J 2= $r:8 1& $9 $k 1_ HW Fb $N %H %k %/$K $O $" $k K~ $? $9 $Y $- @- <A $, $" $k $3 $H [4] $, $o $+$C $F $-$?$,!" %H %k %/ $N @. 0x $K $D $$ $F$O $^ $@ $h $/ M} 2r $5 $l $F $$$J$$ $N $, 8= >u $G $" $k!# 0l J}!" 7A @. Cf $N 1_ HW $G $O 1_ HW $N<+ 8J =E NO $, L5 ;k $G $- $J $$ >l 9g $, $" $k [5] $,!" $3 $l $O mU<M%( %M %k %.!< M" Aw $N 8z N( $K 0M B8 $9 $k $N $G!" mU <M $H 1_ HW<+8J =E NO $r 9M N8 $7 $? 86 ;O OG@1 7O 1_ HW $N 7A @.!& ?J 2= 2a Dx$rDj NL E* $K D4 $Y $k I, MW $, $"$k!# $3 $l $i $N E@ $r L@ $i $+ $K$7!"@1!& OG @1 7O $N 7A @. $N MM ;R $r >\ $7 $/ 2r L@ $7 $F $$ $- $?$$$H9M$($F$$$k!# 2.3 7W;;1’ChJ*M}3X 7W;;1’ Ch J* M} 3X$N L\ E* $O!"6d 2O 7A @. $d@1!& OG @1 7O$N CB@8 $K 4X $o $k J# ;( $J Hs @~ 7A 8= >] $r ?t CM %7 %_%e %l!< %7%g %s$K$h$C $F 2r @O $7!" $= $N K\ <A E* J* M} 5! 9= $r 2r L@ $9 $k $H $3$m $K $" $k!# E7 BN 7A @. $r ;J $k J* M} $O!" Bg JL $7 $F!" =E NO J*M}!" N. BN NO 3X!" mU <M 2a Dx $N #3 $D $G $" $k!# $3 $l $^ $G <g $H$7$F MQ $$ $i $l $F $- $? <j K! $O!"=E NO $H N. BN 1? F0 $r AH $_ 9g$o$;$F2r$/1’ChN.BNNO3X$G$"$k$,!" 8=:_!" 7W;;J*M}3X 8&5f %; %s %?!< $G 8= :_ 3+ H/ Cf $N D6 JB Ns 7W ;; 5! CP-P A CS $rMQ$$ $l $P mU <M M" Aw2a Dx $b F1 ;~ $K 2r $/mU <M N. BN NO 3X $, 2DG=$J $k!# $3 $N $h $& $J ?7 $7 $$ ?t CM 2r @O $K $h $j!" 6d 2O $d @1!&OG@1 7O 7A @. $N 8& 5f $r Bg $- $/H/ E8 $5 $; $k $3 $H $r L\ ;X $7$F$$$k!# 3. 650i :G6a$N=$;NO@J8 � mU<MDq 93$r F~$l$? 1’Ch =i4|$K $*$1 $k E7BN7A@. [ D‘ It DL : 1995 G/ 2 7n ] 4. O"Mm@h ") 305 $D$/$P;TE72&Bf 1-1-1 C^GHBg3X7W;;J*M}3X8&5f%;%s%?!< EE OC HV 9f $O %@ %$ %" %k %$ %s J} <0 $G!" 0298-53-xxxx HV $G $9!#Fb @~ HV 9f (xxxx) $H Email %"%I %l %9 $O0J 2< $N DL$j $G$9!# Fb@~HV9f Email %"%I%l%9 G_B< 6494 umem ura@rccp.tsukuba.ac.jp CfK\ 6490 nak amoto@rccp.tsukuba.ac.jp CfB< 6490 fnak am ur@rccp.tsukuba.ac.jp D‘It 6038 tsurib e@rccp.tsukuba.ac.jp Gk86 hagiwara@het.ph.tsukuba.ac.jp Bg1[ ogo c hi@het.ph.tsukuba.ac.jp ED?, ta jiri@het.ph.tsukuba.ac.jp 7W ;; J*M} 3X 8& 5f %; %s%?!< !J1’ Ch J* M}8& 5f <<!K $K $D $$ $F$N:G?7$N>pJs$O www $G$bF@$i$l$^$9 !# http://www.rccp.tsukuba.ac.jp/ ;29MJ88% [1] M. Umem ura, Three-Dimensional Hydro dy- namical Calculations on the F ragmen tation of Pancak es and Galaxy F ormation, ApJ, 406, 361-382 (1993) [2] M. Umemura, A. Lo eb, and E. L. T urner, Early Cosmic F ormation of Massive Black Holes, ApJ, 419, 459-468 (1993) [3] F. Nak am ura, T. Hanaw a, and T. Nak ano, F ragmen tation of Filamentary Molecular Clouds with Longitudial Magnetic Fields: F or- mation of Disks and their Collapse, ApJ, 444, 770-786 (1995) [4] T. Nak amoto and Y. Nak aga w a, Gro wth of Protoplanetary Disks around Y oung Stellar Ob jects, ApJ, 445, 330-336 (1995) [5] T. Nak amoto and Y. Nak aga w a, F ormation, Early Evolution, and Gravitational Stabilit y of Protoplanetary Disks, ApJ, 421, 640-650 (1994) 14 F|K\$NM}O@E7J83X

F|K\$NM}O@E7J83X Bh 1 9f 1995 G/ (pp.15{15) 9b%(%M%k%.!<J*M}3X8&5f=j?tCMJ*M}%0%k!<%W$N0lIt Nk LZ 1Q G7 1. 9=@. 9b %( %M%k %.!< J* M}3X 8& 5f=j J* M} 8&5f It Fb $N?t CM J* M} %0 %k!< %W $K $O!" ?t <0=h M} $d ?t CM 7W ;; $r MQ $$ $? J* M} $r 9T $& $5 $^ $6 $^ $J J, Ln $, :. :_ $7 $F $$ $^ $9!# $= $3 $K $O!" %U%! %$ %s %^%s %@ %$ %" %0 %i %‘ $N <+ F0 7W ;; %7%9 %F %‘!" NL ;R =E NO $N?t CM %7%_%e %l!< %7%g%s!" 3J ;R QCD $N Bg 5,LO %7 %_%e %l!< %7%g %s!" E7 BN J* M} 3X $N ?t CM %7 %_%e %l!< %7%g %s Ey $, 4^ $^ $l $F $$ $^ $9$,!" E7 BN J* M} 3X $N 8& 5f $r <g $H $7 $F 9T$C $F$$$k$N$O!" 1995 G/ 10 7n8=:_ NkLZ 1QG7 ( =u<j!"M}O@E7J83X:)CL2q2q0w ) $@ $1 $G $9!# ;H MQ $G$- $k 7W ;; 5! $H $7 $F $O!" IY ;N DL $N %Y %/ %H%k JB Ns 7?%9!< %Q!< %3%s %T%e!< %? VPP500/80 $H HP $N %o!< %/ %9 %F!< %7%g %s HP 9000 735/125 ?t Bf $, $" $j $^$9!# ?t CM J* M} %0 %k!< %W $N 0l It $H M} O@ %0 %k!< %W $K 4X $9 $k >pJs $O http://theory.kek.jp $+$i F@ $i$l $^ $9!# FC $K :G 6a H/ 9T $5 $l $? %W %l %W %j %s %H $N %=!< %9 %U%! %$ %k Ey $N 0l It $O!" ftp://ftp.kek.jp/kek/preprints/CP 0J2<$+$i<hF@$G$-$k$h$&$K$J$C$F$$$^$9!# 2. 8&5f 2.1 =E NO Jx 2u 7? D6 ?7 @1 Gz H/!& Cf @- ;R @1 7A @. $H%K%e!<%H%j%N D6 ?7 @1$N Fs $D $NGz H/ 5!9= $N $& $A!"=E $$ @1 $N:G 4| $r >~ $k =E NO Jx 2u 7? D6 ?7 @1 Gz H/ $K $* $$ $F $O!" %K%e!< %H %j %N $, =EMW$JLr3d$rC4$C$F$$$k [1] !#2f!9$O!"D6?7@1%3%"FbIt $+ $i $N %K%e!< %H %j %N$N N. $l $r 0l HL Aj BP O@ E* mU <M M" Aw $N ?t CM E* %7 %_%e %l!< %7%g %s $r MQ $$ $F 2r $-!" D6 ?7 @1 Gz H/ $H $= $l $K H< $& Cf @- ;R @1 CB @8!" 5Z $S J| =P $5 $l $k D6 ?7 @1 %K%e!< %H %j %N $K $D $$ $F 8& 5f $r 9T$C $F $$ $k!# $3 $l $^ $G 5e BP >N$N 86 ;O Cf @- ;R @1 $N =‘@E E* ?J 2= $r >\ $7 $/D4 $Y $k $? $a $K!"%^ %k %A %( %M %k %.!<$N Flux Limited Di�usion J}<0 $N %K%e!< %H %j %N M" Aw $N 7W ;; %3!< %I $r ;H MQ $7 $F $- $?!# 86 ;R 3K J* M} $H $N4X O" $G $O!" M} 8& $N =; 5H ;a Ey $H$N 6& F1 8& 5f [2] $K$h$j!"BP>N%(%M%k%.!<$NM?$($k1F6A$K$D$$$F5DO@ $r 9T$C $?!# 8= :_ $O!" D6 ?7 @1 %3 %" $N F0 E* CJ 3, $+ $i Cf @- ;R @1 CB @8 $^ $G $r 0l 4S $7 $F 7W ;; $9 $k $? $a $K!" Max-Planck 8& 5f=j $N ;3ED ;a Ey$H 1" 2rK! $K$h $k Hydro dynamics $H %K%e!<%H%j%NM"Aw$N7k9g$K<h$jAH$s$G$$$k!# 3. O"Mm@h NkLZ$HHk=q<<$NO"Mm@h$O0J2<$NDL$j$G$9!# NkLZ 5o<< 8&5fK\4[ 216 9f<< EEOC 0298-64-5400 F AX 0298-64-5755 EE;R%a!<%k hideyuki.suzuki@kek.jp Hk=q 5o<< 8&5fK\4[ 208 9f<< EEOC 0298-64-5392 F AX 0298-64-5755 EE;R%a!<%k scrtry@theory.kek.jp ;29MJ88% [1] H. Suzuki, ‘Sup erno v a Neutrinos’ in Ph ysics and Astroph ysics of Neutrinos, ed. M. F ukugita and A. Suzuki, Springer-V erlag 1994, p.763. [2] K. Sumiy oshi, H. Suzuki and H. T oki, ‘In u- ence of the symmetry energy on the birth of neutron stars and sup erno v a neutrinos’, As- tron. Astrophys. 303 (1995) 475. 15

F|K\$NM}O@E7J83X Bh 1 9f 1995 G/ (pp.16{16) DL?.Am9g8&5f=j 1’Ch@)8f5;=Q8&5f<< 5H @n ?? 1. 35MW 1’Ch@) 8f 5; =Q8& 5f << $O!"M9 @/ >JDL ?. Am 9g8& 5f =j </Eg 1’Ch DL ?. %; %s %?!< $K =j B0 $7 $F $$ $^ $9!# Ev 8& 5f << $G $O!" ?M9)1R @1 $d %9 %Z!< %9 %G %V %j $N $h $& $J ?M 9) E7 BN $d!" >. OG @1!&WB @1!& N. @1 $J $I $N B@ M[ 7O E7 BN $N !V50 F; 1? F0!W $H $$ $&$b$N$rCf?4$K2r @O$r$7 $F$$$^$9!# 1995 G/ 11 7n 1 F| 8=:_$N9=@.0w$O2<5-$NDL$j$G$9!# @n@% @.0lO: ( <<D9 ) 5H@n ?? ( <gG$8&5f41 )* _7ED ;KIp ( 8&5f41 ) @nL> 9,?N ( Bh 37 <!Fn6K4QB,Bb;22C!"=jB0$OJQ99 ) LZB< OB9( (A TR 8wEEGHDL?.8&5f=j$K=P8~Cf ) %^%0%G%# %(%k%?%s%?%&%$ ( %(%8%W%H$+$i$N8&=$@8 ) !N * 0u$OM}O@E7J83X:)CL2q2q0w!O 2. 8&5f$NFbMF !|?M9)E7BN$N50F;2r@O CO5e$N $^ $o $j$K BG $A >e$2 $i $l$k ?M 9) 1R@1 $N ?t $OG/!9 A}Bg $7 $F $* $j!" 1’ Ch $H $$$C $F $b :. ;( $7 $F $- $F $$ $^ $9!# Ev8&5f << $G $O!" $? $H $( $P @E ;_ 1R@1 $N 50 F; >e $N $" $k CO E@ IU6a$K J# ?t $N 1R @1 $r CV $$ $? $H$7 $F!" $= $N @) 8f J} K! $N 8! F$$r$7 $F $$ $^ $9!# $3 $N $h $& $J 1R @1 $N %7 %9 %F %‘ $r !V%/ %i %9%?!<1R@1!W$H8F$s$G$$$^$9!# $^$?!" CO5e $N $^ $o $j$K $O!" $9 $G $K ;HMQ :Q $_ $H $J$C$F $$$k 1R @1 $d!" %m %1%C %H $d 1R @1 $N GK JR $J $I $N $$ $o $f $k !V1’Ch $N %4 %_!W $D $^ $j %9 %Z!< %9 %G %V %j $b Bt ;3 B8 :_ $7 $F $$$^$9!# $3 $l $i $O!" <B MQ 1R @1 $K >W FM $7 $F 1R @1 $r 2u $7 $F $7$^$& 2D G= @- $, $" $k $[ $+!" 1’ Ch $G $N M- ?M 3h F0 $K $H$C $F $bBg $- $J >c 32 $H $J$C $F $$ $^ $9!# $3 $N $h $& $J %9 %Z!< %9 %G %V%j$ND94|E*50F;2r@O$b9T$C$F$$$^$9!# 1’Ch3+ H/ $K $H$C $F$O!" ?M 9) E7BN $r $I $N $h$& $K 1? F0$5 $;@)8f $9 $k $N $+ $, =E MW $G $9 $,!" Ev 8& 5f << $G $O MM!9 $J 50 F;$NMx MQ 2D G= @- $d!" $h $j $9 $0 $l$? 50 F; @) 8f $N J} K! $J $I $K$D$$$F8&5f$r?J$a$F$$$^$9!# !|B@M[7OE7BN$N50F;2r@O B@ M[ 7O$K $O!" OG @1!& 1R @1!& >. OG@1!& WB @1!& ?P $J$I MM!9 $J 3, AX $N E7BN $, B8 :_ $7 $F $$ $^ $9 $,!" $3 $l $i $K $D $$ $F$=$N50F;?J2=$r8&5f$7$F$$$^$9!# 8= :_ 07$C$F $$ $k 2]Bj $H $7 $F $O!">. OG @1 $dWB @1 $N D9 4| 50 F; ?J 2=!" >. OG@1 $H OG @1 $N @\ 6a 8= >]!" WB @1 $N %+ %* %9 E* $J 50 F; ?J 2=!" >.OG @1 $N 6& LD 8= >] $J $I $, $" $2 $i $l $^ $9!# >. E7 BN$N 50 F; ?J 2= $r 2r @O $9 $k $3 $H$, Cf ?4 $G $9 $,!" $= $N $3 $H $GB? $/ $N FC <l $J NO 3X 8= >] $r M}2r $7 $? $j!" >. E7 BN $N 5/ 8; $r ?d Dj $9$k $3 $H $r L\ I8 $H $7 $F $$ $^ $9!# $5 $i $K $O!" B@ M[7O $N 5/ 8; $d ?J 2= $K$D $$ $F 8& 5f $9 $k >e $G$N <j $, $+ $j $rF@$k$3$H$rL\;X$7$F$$$^$9!# !|:#8e$N7W2h :# $^ $G$O!" 7W ;;5! $J $I $rMQ $$ $? 50F; 2r @O $,Cf ?4 $G $7 $? $,!" $3 $l $+ $i $O 4Q B, $r 9T$C $F %G!< %? $r <h F@ $7 $? $j!" 7W ;; 7k2L $r %S %8%e %" %k $K I= 8= $9 $k $3$H $K NO $r F~ $l $F $$ $/ J} ?K $G $9!# 6qBN E* $K $O!" 2< 5- $N 9‘ L\ $K $D $$ $F <h $j AH $‘M=Dj$G$9!J0lIt$O$9$G$K<B;\!K!# !&%/%i%9%?!<1R@18&5f$N$?$a$NEEGH43>D7W$K$h$k4QB, !&Fn6K$K$*$1$k?M9)1R@1$N;n834QB, !&%l!<%@!<$K$h$kCO5e@\6a>.OG@1$N4QB,!J6&F18&5f!K !&%3%s%T%e!<%?%0%i%U%#%C%/%9$d%P!<%A%c%k%j%"%j%F %#!<$r1~MQ$7$?50F;2r@O%=%U%H%&%(%"$N3+H/ 3. O"Mm@h 8&5f<<0w$N EEOCHV9f $d e-mail $N%"%I%l %9$O!"<! $NDL $j$G$9!# L>A0 Fb@~HV9f e-mail @n@% 7149 k a w ase@crl.go.jp 5H@n 7150 mak oto@crl.go.jp _7ED 7152 sa w ada@crl.go.jp EEOC $O%@ %$%d%k %$%s J}<0 $G!"!V 0299-84- Fb@~ HV9f!W $H $J $j $^ $9!# 8& 5f << D> DL $N F AX HV 9f $O!" 0299-84-7160 $G $9!# $J $*!" 1’ Ch @) 8f 5; =Q 8& 5f << $K $D $$ $F $N >p Js $O www (http://ceres.crl.go.jp/) $G$bF@$i$l$^$9!#

F|K\$NM}O@E7J83X Bh 1 9f 1995 G/ (pp.17{19) Aa0pEDBg3XM}9)3XIt 1’ChJ*M}3X8&5f<< ?? 3- <w L@ 1. 9=@. 2f!9 $N 8&5f << $O!$ Aa 0pED Bg 3X Bg3X 1! M} 9) 3X8& 5f 2J J* M}3X 5Z 1~ MQJ* M} 3X @l96 ( Aa 0pED Bg 3X M}9) 3X ItJ* M} 3X 2J ) $K =j B0 $9 $k!% 1995 G/ 10 7n 1 F| 8= :_ $N 9= @. 0w $O 0J 2< $NDL$j!% [* 0u$OM}O@E7J83X:)CL2q2q0w ] A0ED 7C0l ( 65<x )* ??3- <wL@ ( =u<j )* :d0f ?-G7 ( =u<j )* CfF; >=9a ( 3X?6 )* Ric hard Easther (JSPS) P aul Haines (JSPS) N)Bt >0;K (D3, 3X?6 ) J?0f =S@. (D3) A>ED 9/=( (D2) D;5o N4 (D2, 3X?6 )* 8E2l =a0lO: (D1)* NkLZ 1Q<# (M2) NkLZ ?58c (M2) IpF# Bs (M2) Gr@P =_Li (M1) LpEg 9-<y (M1) 2. :G6a$N8&5fFbMF Ev 8&5f << $G $O0l HL AjBP O@ $r Cf?4 $K 1’Ch J* M} 3X$r 8& 5f $7 $F $* $j!$ 1’ Ch O@!$ %V %i%C %/ %[!< %k!$ =E NO GH!$ 87 L) 2r!$ %+ %* %9 8= >] $J$I B? 4t $K $o $? $k %F!< %^ $K <h $j AH $s $G $$$k!% 2.1 1’Ch$NAjE>0\$H%$%s%U%l!<%7%g%s 2.1.1 0LAj7g4Y$N7A@.$H?J2= AG N3 ;RAj 8_ :n MQ$N E} 0lM} O@ $K $h$k $H!$ 1’ Ch=i 4| $K $O <o!9 $N ?? 6u $N Aj E> 0\ $, $"$C $? $H 9M $( $i $l $k!% 2f!9 $O!$ E} 0l M} O@ $K $* $$ $F $h $j <+ A3 $K 9M $( $i $l $k O(3) %9 %+ %i!<>l$r2>Dj$7!$K"$N7A@.$H?J2=$r2r@O$7$? [1] !%9b29 6K 8B $K $* $$ $F!$ monop ole 9= B$ $r ;} $D ?7 $7 $$ 2r $, 7A @. $5 $l!$ Ia DL $N K" $H F1 $8 $h $& $K KD D% $7 $J $, $i , Cf ?4 $N monop ole $O0BDj$K;D$k$3$H$,<($5$l$?!% $^$?!$ Higgs >l$N?? 6u4|BT CM$, Planc k <ANLDx EY$N $H$- 0L Aj 7g 4Y$O in ation $r5/ $3 $9!$ $H $$$& %7 %J %j%* $K $D $$ $F!$ ?t CM %7 %_%e %l!< %7%g %s $r 9T $$!$ 8= <B $K $3 $N %b%G%k$,@.N)$7F@$k>r7o$rL@$i$+$K$7$? [2] !%:G6a$O!$ %2!<%8>l$N1F6A$K$D$$$F8&5fCf$G$"$k!% 2.1.2 Thin w all 6a;w$K$h$kK"$N?J2= K" $N 6- 3& JI $r L5 8B >. $N 8| $5 $H $_ $J $9 thin wall 6a ;w $K $h $j!$K" $N 1? F0 $d $= $N $^ $o $j $N ;~ 6u9= B$ $r 0l HL E* $K D4$Y$? [3] !%$^$:!$K"$NN>B&$,0lMMEyJ};~6u$N>l9g$K2D G=$J $9 $Y $F $N@\ B3 $r J, N‘ $7 $?!% <! $K thin w all 6a;w $r 0l HL E* $J %9 %+ %i!<!& %F %s %= %k =E NOM} O@ $K $b E, MQ $G $- $k $h $& $K 3H D% $7!$ K" $O 0l HL $K Hs 0lMM $K $J $k $3 $H <( $7 $?!% 1~ MQ $H$7 $F!$ Brans-Dic k e =ENO M} O@$K 4p$E $/ in ation %b %G %k $G $O!$ K" $K $h$C $F @8 @. $5 $l$k Hs 0l MM @- $O Bg $- $9 $. $F 4Q B, $H L7 =b$9 $k $3 $H!$ 1’ Ch $N B? =E @8 @. $,2D G= $G $" $k $3$H$r<($7$?!% $^$?!$ 8=:_ $N void $N KDD%B’$H 1’Ch%b %G%k$N4X 78$K $D$$$F!$ thin w all 6a;w$r;H$C$F7OE}E*$KD4$Y$? [4] !% 2.1.3 %$%s%U%l!<%7%g%s%b%G%k$N0lHL@- In ation %b%G%k$NIaJW@-$rD4$Y $k$3$H$rL\E*$K!$=E NOGH $d%9 %+%i!< >l$N ?6Iq $$$N ?tCM %7%_%e %l!<%7%g %s (1 <!85LdBj ) $r9T$$!$1’ChL5LS2>@b$r8!>Z$7$? [5] !% 2.1.4 Sup erstring M}O@$G$N1’Ch%b%G%k Sup erstring M} O@ $N5- =R $9$k 1’ Ch%b %G %k$,!$ 0l HLAj BPO@$N%b%G%k$H$I$N$h$&$K0[$J$k$+$rD4$Y$? [6] !%$^$? :n MQ $K 9b <! $NJd @5 9‘ $r F~ $l $? >l 9g $N 1F 6A$d!$ 2r $N %+ %* %9E*$J?6Iq$$$r8&5fCf$G$"$k!% 2.2 %V%i%C%/%[!<%kJ*M}3X 2.2.1 Hs2D49>l$r4^$s$@7O$N%V%i%C%/%[!<%k2r %V %i%C %/ %[!< %k$N L5 LS 2> @b$N 8! F$ $r F0 5!$H $7 $F!$ Hs 2D 49%2!< %8 >l $r H<$& <+ 8J =E NO7O $G $N N3 ;R2r $* $h $S %V %i%C %/ %[!< %k 2r $r 7O E} E* $K 8& 5f $7 $F $$ $k!% $3 $l $^ $G $N 8& 5f $O <g $K!$ ?7 $7 $$ 2r $N H/ 8+!$ ;~ 6u 9= B$!$ G. NO 3X E* @- <A!$0BDj@-$N2r@O$N#4$D$N%"%W%m!<%A$r$H$C$F$$$k!% 2f!9 $O!$ %+ %? %9 %H%m %U%#!< M} O@ $r MQ $$$k $H $3 $l $i $N Hs 2D 49 %V %i%C %/ %[!< %k 2r $N 0B Dj@- $, <+ A3 $K M} 2r $G $- $k $3 $H$r <($7 $? [7] !%FC $K%b %N %]!<%k � %V%i%C %/%[!< %k $O %V %i%C %/ %[!< %k $N >x H/ 2a Dx $r 9M$( $? $H $- $K 7A @. $5 $l F@ $k M# 0l 0B Dj $J;~ 6u $H $$ $& 0U L# $G!$ L5 LS 2> @b$N H? Nc $H $J $k$3$H$,$o$+$C$?!% :G 6a $G$O 1’ Ch 9‘$N F~$C $? 7O$d NL ;R Jd@5 $r 9M N8$7 $? 7O $G$NHs2D49%V%i%C%/%[!<%k$r9M;!$7$F$$$k!% 17

2.2.2 Dilaton Black Hole $N>xH/ =E NO $H NL ;R 8z 2L $, 6& $K =E MW $K $J $k 9b <! 85 E} 0l M} O@ $N 4 <! 85 $G $N M- 8z M} O@ (Einstein-Maxw ell-dilaton 7O ) $K$* $1$k %V %i%C %/ %[!< %k $r 9M $(!$ Hawking mU <M $r 7W ;; $7 $?!%$=$N 7k 2L!$ D6 89 M} O@ $K Aj Ev $9 $k 7k 9g Dj ?t $r NW 3& CM $H$7$F mU <M $N ?6 Iq $$ $O Bg $- $/JQ $o $j!$ $= $l $h $j >. $5 $$ 7k9gDj?t$G$O DL>o $N Einstein-Maxwell M} O@$H;w$?79 8~$r <( $9 $,!$ Bg $- $$ 7k 9g Dj ?t $r ;} $D M} O@ $G $O!$ %V %i%C %/%[!<%k $O Hs >o $K B. $/ >x H/ $7 $FMg $N FC 0[ E@ $K 6a $E $/ $3 $H$,<($5$l$? [8] !% 2.3 0lHLAjBPO@$K$*$1$k%+%*%9 2.3.1 0lHLAjBPO@$K$*$1$k%+%*%9 0lHLAj BP O@$G $b Hs @~7A 7O FCM- $N 8=>] $H $7 $F$N %+ %*%9 H/@8$, 4| BT $5 $l $k $,!$ Aj BP O@ E*;~ 6u $G $N %+ %* %9 8& 5f $O Nr;K$,@u$/!$7OE}E*$J07$$$O$"$^$j$5$l$F$$$J$$!% 2f!9$ON3 ;R 50 F;$N 6I =j E*IT 0B Dj@- $H %+ %*%9 H/ @8 $N4X 78$KCm L\ $7!$ <4 BP >N @E E* $J ;~ 6u $G $O !V1? F0 2D G= $J 6u 4V $N 4 <! 85 6JN( $N 8G M- CM $N Id9f $K $h $j %+ %*%9 H/ @8 >r 7o $r 7hDj$G $- $k!W $H 9M $(!$ <B :] $K $3 $N 2> @b $, @5 $7 $$ $3 $H $r ?tCME* $K 3N $+ $a $?!% $3 $N 8& 5f $K $h $j!$ $3 $l $^ $G $K ;X E& $5$l$F $- $? %[ %b %/ %j %K%C %/ 50 F;$N Mm $_ 0J 30 $N MW AG $, %+ %*%9$K 4X $o$C $F $$ $k $3 $H $, L@ 3N $K $J $j!$ Hs 2D @Q J, ;~ 6u $N$I$N $h $& $J 50 F; $, %+ %* %9 E*$K ?6 $k Iq $& $+!$ $H $$ $& $3 $H$,$h$jDjNLE*$KI>2A$G$-$k$h$&$K$J$C$? [9] !% 8=:_!$O" @1 Cf @-;R @1 $N 9gBN $K H<$& =E NO GHGH 7A $N %F%s %W%l!<%H :n @. $K 4X O" $7 $F!$ %9 %T %s $r ;} $D %F %9 %H N3 ;R $N %V%i%C%/ %[ !] %k $N $^ $o $j $G $N 1?F0 $H =E NO GH H/ @8 $N Ld Bj $r%+%*%9$J$I$NNO3X7O$N4QE@$+$i8&5fCf$G$"$k!% 2.3.2 NL;R1’ChO@$K$*$1$k=‘8EE56a;w 0lHL $N NL ;R %+ %* %9 7O $G $O!$ 2r $N Hs @~ 7? $J ?6 Iq $$ $K $h$C$F WKB 6a ;w$, GKC> $9$k Nc$, CN$i $l$F $$$k!% 2f!9 $O8EE5 E* $K %+ %* %9 $r<( $9 1’ Ch %b %G %k $K$* $$ $F NL ;R 1’ Ch O@$rE, MQ $9 $k $H $= $N$h $& $J Ld Bj $, $I $&$J $k $+ $H $$ $& 8& 5f$r%9%?!<%H$7$?!% 2.4 4QB,E*1’ChO@ 2.4.1 0lHL2=$5$l$?=ENOM}O@$G$NL)EY$f$i$.$N@.D9 co v arian t approach $H8F$P$l$k@]F0 M}O@$*$h$S%a%H %j%C %/ $N 6& 7A JQ 49 $r MQ $$!$ Brans-Dic k e M} O@ $J $I!$ Einstein M} O@$r 0l HL2= $7 $?=E NO M}O@ $K $*$$ $F $bE, MQ $G $-$k1’ Ch O@ E* @] F0 J} Dx <0 $N %2!< %8 IT JQ $J Dj <0 2= $r 9T$C $?!%$=$7$F!$%9%+%i!<>l$,6J N($H nonminial coupling $9$kM} O@ $G $O M- 8z =ENO Dj ?t $N JQ 2= $K $h$j 1’ Ch KD D% $, 0l ;~ E* $KL5 ;k $G $- $k ;~ 4| $, 8= $l!$ $= $3$G L) EY $f $i $. $, Bg $-$/@.D9$9$k$3$H$,2DG=$G$"$k$3$H$r<($7$? [10] !% 2.4.2 %@%9%HJx2u$N:G=*7A>u %K%e!< %H%s =E NO $G $O!$ L5 2sE> %@ %9%H $N =ENO Jx 2u$O Zel’do vic h 6a;w$,<($9$h$&$K pancak e 7A>u$K$J$j$d$9 $$ $H 9M $( $i $l $F $$ $k!% 0l HL Aj BP O@ $G $O!$ W eyl %F %s %= %k $N !V<’>l@.J,!W$r %<%m$H$7 $?$H$-$K spindle 7A>u$, %" %H %i %/ %?!< $K $J $k 2r @O 2r $, H/ 8+ $5 $l $F $$ $k $,!$ 2f!9 $O $3 $N 2r $K !V<’>l @. J,!W $r 4^ $s $@ @] F0 $r 9M $( $k $3 $H $K $h$j spindle 7A>u$,IT0BDj$G$"$k$3$H$r<($7$?!% 2.4.3 9=B$7A@.$KBP$9$k Lagrange E*%"%W%m!<%A Zel’dovic h 6a;wEy$N Lagrange E*%"%W%m!<%A$G$O!$ L) EY$f $i $. $N Hs @~ 7A @.D9 NN 0h $^ $G $b $h $/ 6a;w $9 $k $3 $H $, CN $i $l $F $$ $k!% 8= :_ 2f!9 $O $3 $N %" %W %m!< %A $r MQ $$ $F!$ 6d 2OJ, I[ Ey $N E} 7W NL $N $U $k $^ $$$r 2r @O $9 $k $3 $H $K <h$jAH$s$G$$$k!% 2.5 ;~6u$N9=@.J}K!!$ 2 7A<0=ENOM}O@ 2.5.1 ?tCMAjBPO@$G$N;~6u$NI=8=J}K! 8= :_!$ 0l HL Aj BP O@ $N ?t CM %7 %_%e %l!< %7%g %s $N B? $/ $O!$ Arno witt-Deser-Misner 7A<0 $rMQ$$ $F$$$k!% 2f!9$O =ENOGH$rI=$o$9J*M}NL$NM}2r$N$?$a$K!$ ADM JQ?t$r Newman-P enrose 7A <0 $N JQ ?t $K BP 1~ $5 $; $k JQ ?t JQ 49 $N J} K!$r ?7 $7 $/ Ds 0F $7!$ $= $N 1~ MQ $N0l $D $H $7 $F ;~ 6u 3F E@ $G $N 6J N( $N 8G M- J} 8~ (Principal Null Direction) $r I= <( $9 $k ?7 $7 $$ J} K! $r <( $7 $? [11] !% 8= :_!$ =E NO GH $N JP 6K >u BV$N 5- =R $d!$ 6I =j %( %M %k %. !] $NI= 8= J} K! $J $I $X $N 1~MQ$r8&5fCf$G$"$k!% $^ $?!$ Ashtek ar JQ ?t $r MQ $$ $? ?t CM Aj BP O@ $r 8! F$ $7 $? 7k 2L!$<B ?t >r 7o $H 94 B+ >r 7o $N <h $j07 $$ $K 4X $9 $k ?7 $7 $$J} K! $rH/ 8+ $7!$ $5$i $K ADM 7A <0 $G$O F@ $i$l $J $$%9 %i%$%9>r7oEy$,<B8=$G$-F@$k$3$H$r<($7$? [12] !% 2.5.2 Ashtek ar JQ?t$rMQ$$$?Hs0lMM1’ChO@ 1’ Ch=i 4| $G $OHs 0l MM@- $N %9 %1!] %k $,CO J? @~%9 %1 !] %k $h $j Bg$- $$ ;~ 4| $, $" $j!$ $3 $N ;~ 4| $N;~ 6u $N 2r @O <j CJ $K gradien t expansion $H$$ $& E83+ J}K! $, $"$k!% 2f!9 $O7W NL JQ ?t $N Be $o $j $K Ash tek ar JQ?t $r MQ $$ $F $3 $N E8 3+ $r 5- =R $7!$ F@ $i $l $k ;~ 6u 9= B$ $, 7W NL JQ ?t $r MQ $$ $? >l 9g $H $O 0[ $J$k $3$H $rL@ $i $+$K $7$?!% $5 $i$K Bianchi-I 7?$H IX 7? $K$[ $\Aj Ev $9$k 1’ Ch%b %G %k$N 2r $b5a $a $?!% 8= :_ $O9b <! $N E83+J}?K$H!$E83+$NE,MQ8B3&$K$D$$$F8&5fCf$G$"$k!% 18 F|K\$NM}O@E7J83X

2.5.3 2 7A<0=ENO$NNL;RO@ 4 <! 85 $K $* $1 $k 7+ $j 9~ $_ 2D G= $J NL ;R =E NO M} O@ $N 9= @. $r L\ E* $H $7 $F!$ 2 7A <0 =E NO M} O@ $N NL ;R 2= $r 9T $J$C $? [13] !% NL ;R 2= $K $O!$ Batalin-Vilko visky $N %U%)!< %^ %j %: %‘ $rMQ $$ $k $,!$ $3 $N NL ;R 2= J} K! $N 2~NI $b 8& 5f Cf $G $" $k!% 3. 650i 1994 G/EY$NGn;NO@J8 [1995 G/ 3 7n ] � Numerical Analysis of Inhomogeneous Space- time Structure [ ??3- <wL@ ] � KDD%1’Ch$K$*$1$kK"$N7A@.$H?J2= [ :d0f ?-G7 ] 1994 G/EY$N=$;NO@J8 [1995 G/ 2 7n ] � Ev aporation of Dilatonic Black Holes [ 8E 2l =a 0lO: ] � A Rotating Ultracompact Star and its Visual Prop erties [ NkLZ M% ] � 1’Ch$NK"9=B$$H8w$NEAGE [ <FED 9/J? ] 4. O"Mm@h =; =j$O!$ 169 El5~ ET ?7=I 6h Bg5W J] 3-4-1 Aa 0p EDBg 3X M} 9) 3X It J* M} 3X2J!% EE OC HV 9f $O %@ %$ %" %k %$ %s J} <0 $G!$ 03-5286-3442 ( ] %^!<%/ ) $^$?$O 3100 HV ( [ %^!< %/ ) !$ F AX $O 8& 5f << D> DL $G!$ 03-3205-4839 HV!% www %[!< %‘ %Z!< %8 $O 6a F| 8x 3+ M= Dj!% 8D ?M E-mail address $O!$ username @c�.w aseda.ac.jp $K $J $k!% username $O 0J 2<$NDL$j!% username username A0ED ] maeda CfF; [ akik a ??3- ] shink ai Easther [ easther :d0f ] sak ai Haines [ haines N)Bt ] 63L507 J?0f ] hirai A>ED ] 64L511 D;5o ] 64L514 8E2l ] 695L5084 NkLZ1Q ] 64L069 NkLZ?5 ] 64L070 IpF# ] 64L117 Gr@P ] 695L0528 LpEg ] 695L1079 ;29MJ88% [1] N.Sak ai, K.Maeda, Y.Kim, in preparation. [2] N.Sak ai, H.Shink ai, T.T ac hiza w a, K. Maeda, preprin t, WU-AP/49/95, gr-qc/9506068. [3] N.Sak ai, K.Maeda, Phys. Rev. D50 , 5425 (1994); Prog. Theor. Ph ys. 90 1001 (1993); Ph ys. Rev. D48 , 5570 (1993). [4] N.Sak ai, K.Maeda, H.Sato, Prog. Theor. Phys. 89 1193 (1993). [5] H.Shink ai, K.Maeda, Ph ys. Rev. D48 , 3910 (1993); ibid. D49 , 6367 (1994). [6] R.Easther, K.Maeda, preprin t, WU-AP/50/95, hep-th/9509074. [7] K.Maeda, T.T ac hiza w a, T.T orii, T.Maki, Ph ys. Rev. Lett. 72 , 450(1994); T.T orii, T.T ac hiza w a, K.Maeda, Ph ys. Rev. D51 , 1510 (1995); T.T ac hi- zaw a, T.T orii, K.Maeda, ibid. D51 , 4054 (1995). [8] J.Koga, K.Maeda, Phys. Lett. B340 , 29 (1994); to app ear in Ph ys. Rev. D. [9] Y.Sota, S.Suzuki, K.Maeda, preprint, WU-AP /45/95. [10] T.Hirai, K.Maeda, Astrophys. J. 431 , 6 (1994). [11] L.Gunnarsen, H.Shink ai and K.Maeda, Class- cal. Quantum Grav. 12 133 (1995). [12] G.Y oneda, H.Shink ai, preprint, WU-AP /47 /95; H.Shink ai, G. Y oneda, in preparation. [13] H.Y.Lee, A.Nak amic hi and T.Ueno, Phys. Rev. D47 , 1563 (1993). V ol. 1, 1995 19

F|K\$NM}O@E7J83X Bh 1 9f 1995 G/ (pp.20{20) El5~M}2JBg3X M}3XIt J*M}3X2J FbED8&5f<< Fb ED K- 1. AH?%!J 1995 G/ 10 7n 31 F|8=:_!K 1.1 =;=j!&EEOCHV9f ") 162 El5~ET ?7=I6h ?@3Z:d 1-3 El5~M}2JBg3X M}3XIt J*M}3X2J FbED8&5f<< EEOC!J7s%U%!%C%/%9!K 03-3235-2271 1.2 9=@.0w!J$*$h$SEE;R%a%$%k%"%I%l%9!K FbED K- ( 65<x )* uchida@astro1.yy.kagu.sut.ac.jp W"@% =E?. ( =u<j ) shirose@astro1.yy.kagu.sut.ac.jp Sam uel B. Cable (PD) cable@astro1.yy.kagu.sut.ac.jp ?9ED M! (D1) morita@astro1.yy.kagu.sut.ac.jp CfB< 2mFA (M1) nakamura@astro1.yy.kagu.sut.ac.jp F#:j 9@;0 (M1) fujisaki@astro1.yy.kagu.sut.ac.jp 5H0f 7r0l (M1) yoshii@astro1.yy.kagu.sut.ac.jp * 0u$OM}O@E7J83X:)CL2q2q0w 2. E7 BN EE <’ N. BN NO 3X 8= >] $N %7 %_%e %l !< %7%g %s8&5f K\8& 5f<< $O!" MM!9 $J E7BN $K $* $$ $F D69b 29!" 9b %( %M%k %.!<8=>]$rH/@8$5$;$FEE GHE7J8$d X @~ E7J8$NBP>] $r:n $j=P$7 $F $$ $k 1" $N N)Lr <T EE <’ N. BN 8= >]$N 2r L@ $r L\ ;X $7 $F$$ $k!# $3 $l $^ $G $O !J%$!K @1 $N 7A @. $d 3h F0 6d 2O 3K $K $* $$$F 5/ $3$C $F $$ $k %8%’%C %H H/ @8 $r!" Bg 6I <’ >l $r ;}$C $? %,%9$N <} =L $K H<$C $F 5/ $- $k 3Q 1?F0 NL $H <’ >l $N $+ $i $_ $G 9T$J$C $F $$ $k 9_ Ce 1_ HW $N %" %/ %7%g %s $H $7 $F B* $(!" $3 $l $i$N8= >] $K <’ >l $, =EMW $J Lr 3d $r 2L $? $9$3 $H $r EE <’ N. BN %7%_%e%l!<%7%g%s$K$h$j <($7$?;E ;v!"!J%m!K X @~ B@M[ 1R@1 !V$h $& $3 $&!W $+ $i $N MM!9 $J ?7 $7 $$ >p Js $H $D $- $" $o $;$F!" @1 !JB@ M[!K $K $* $1 $k EE <’ 3h F0 $K $D $$ $F $N M} O@ E* 2r<a $r 2.5 <! 85 $* $h $S 3 <! 85 EE <’ N. BN %7 %_%e %l!< %7%g %s$G9T$J$&8&5f!"$J$I$rCf?4$K8&5f$r9T$C$FMh$?!# 2.1 @1 7A @. NN 0h $d 3h F0 6d 2O Cf ?4 3K $K $* $1 $k %8%’%C%H8=>] $3$l$i $N Ld Bj $K2f!9 $O <’ >l$N %" %/ %7%g %s$r <h $j F~$l $?!#Bg6I <’ >l $O DL >o $O <e $9 $. $F Mx $+ $J $$ $,!" J* <A $N <} =L $H 6&$K <’ >l $b 0z $- 9~ $^ $l $F 6/ $/$J $j!" 9_ Ce 1_ HW $N 2s E> $H Aj8_ :n MQ $7 $F!" 9_ Ce 1_ HW $N 3Q 1?F0 NL $r H4 $- 5n $k ;v $K $h$C $F 9_ Ce $rB% ?J $7!" 5U $K <’ >l $O 9_ Ce 1_ HW $N 2s E> $G $M $8 >e $2 $i $l!" %" %k %U %t%’ %s G1 $l GH $H $7 $F!" := ;~ 7W 7? $K JQ7A $7 $? <’ >l $r <4 IU6a $K %T %s %A $7 $D $D EAGE $7 $F :Y $$ %8%’%C %H $r :n $k!# $3 $N $h $& $J 5! 9= $O @1 7A @. $G $O J, ;R N. $N %9 %T %s $K $h $j N" IU $1 $i $l!" 99 $K 4X O" $N 8w 3X %8%’%C %H $d @1 7A @. 0h %9 %H %j!< %^!< $N 7A @.!" %O!< %S%C %/ %" %m!< E7 BN$NJQ7A ( %X%j%+%k%$%s %9%? ) Ey$r $b$&$^$/@bL@$7 $?!# $3 $l $r 3h F0 6d 2O 3K!" EE GH %8%’%C %H H/ @8 $N Ld Bj $K 3H D% =P Mh $k!# CzEY L5 <! 85 2= $7 $? J} Dx <0 $N L5<! 85 78 ?t Hf $G 8@ $& $H F1 $8 $/ $i $$ $N HO 0O $K $" $j!" @1 7A @. 0h F1 MM $K %8%’%C %H $N H/ @8$, 5/ $3 $k!# 1_ HW $N Cf $G $O %@ %$%J %b :n MQ $, 5/ $- $F $*$j!"$3$l$N2r@O$b?J$a$F$$$k!# 2.2 B@M[I=LL$G$NEE<’3hF08=>] X @~ B@ M[ 1R @1 !V$h $& $3 $&!W $N MM!9 $J H/ 8+ $N Cf $G!" %"!< %1!< %I 7? %U %l %"!" %k!< %W 7? %U %l %" 6& $K $3 $l $^ $G $N 9M $( J}$G $O @b L@ $N $D $+ $J $$ MM ;R $,$$ $m $$ $m =P $F $- $F!" $= $l $i$r @b L@ $9 $k %b %G %k $r 9M $( $M$P $J $i $J $$!# ?7 $7 $$ %b %G %k$K $h $j EE N. $N F0 E* N. F~ $N %@%$ %J %_ %+ %k $J 1F 6A!" <’>l$N$D$J$.JQ$(Ey$N %@%$%J%_%+%k $JH/E8Ey$r 2.5 !" 3 <! 85 $G %7 %_%e %l!< %H $7 $F $$ $k!# $3 $N $[ $+!" 3h F0 0h 2C G. $d 3hF0 0h KD D% $N J* M}!" >. $5 $$ %V %i%$ %H %K %s %0 $, Bg 0h $N %3 %m %J $K Bg JQ 2=$r M? $( $F CME Ey $r H/ @8 $9 $k %a %+ %K %: %‘$D $$ $F $b EE <’ N. BN%b %G %k $G @b L@ $r $D $1$k ;n $_ $r 9T $J$C$F$$$k!# !J 2.1 !" 2.2 $K$D$$$F$O 9qN)E7 J8Bf$N<F ED=u65 <x!"@i MUBg$N>>85=u65<xEy$H$N6(NO$G9T$o$l$F$$$k!#!K 3. $=$NB>$N8&5f El 5~ M}2J Bg 3X $K$* $$ $F!" $$ $/$D $+ $N 3XFb %0 %k!< %W $H 6(NO $7$F !V 7W;;2J3X %U%m %s%F %$%" 8&5f %;%s %?!< ( 2> >N ) !W $N 7W 2h $r ?J $a $F $$ $k!# 10GFLOPS 5i $N JB Ns 7W ;; 5! $, F3F~ $5 $l!" 1996 G/ 4 7n $+ $i$3 $l $,H/ B- $9 $k1? $S $H $J$C $?!# $3 $l $O!" $3 $l $^ $G <B 83!" M} O@ $G 07 $( $J $+$C $? 8= >] $N !V7W ;; 5! Fb virtual space $G $N \ ?t CM <B 83 " 8& 5f!W $r ?J $a $k $3 $H $r L\ I8 $K $7 $F $$ $k!# 2f!9 $N %0 %k!< %W $G $O!" E7 BN EE <’ 8= >] $N %7 %_%e %l!< %7%g %s $N B>!" KD Bg 2= $9 $k 3 <!85%7%_%e%l !< %7%g%s7k2L$N !V 7W;;5!%[%m%0%i%U%#!<!W $K $h $k <B 3 <! 85 %‘!< %S!< I= 8=$r <B MQ 2= $9 $k $3 $H $r ;n $_ $F$$$k!#!J6=L#$"$k?M$OO"Mm2<$5$$!#!K

F|K\$NM}O@E7J83X Bh 1 9f 1995 G/ (pp.21{22) El5~Bg3XM}3XItJ*M}!&1’ChM}O@8&5f<< 0p 3@ M4 0l O: 1’ Ch M}O@ 8& 5f <<$O :4 F#8& 5f << $H?\ F# 8& 5f<< $+ $i @.$C $F $* $j!" 1’ Ch J* M}$K 4X $9 $k MM!9 $J Ld Bj $r 3h H/ $K 8& 5f $7 $F$$$^$9!# $^ $?!" #1#9 #9 #5 G/ #77n $h $j :4F# 65 <x $r =jD9 $H $7 $F!" El 5~ Bg 3X $N J* M}!& E7 J8 $N B> 8& 5f << $H 9g F1 $N!" =i 4| 1’ Ch 8& 5f %; %s %?!< ( 1Q 8l L> RESearch Center for the Early Univ erse !’ RESCEU) $,H/B-$7$^$7$?!# Ev8&5f<<$N8=:_$N9=@.0w$O0J2<$NDL$j$G$9!# 65<x!’:4F# >!I’ * =u65<x!’?\F# Lw * =u<j!’?y;3 D> * !"?yG786 N);K * !";3ED >O0l * !J5Y ?&Cf!’:_ Max Planc k Institute !K 8&5f0w!’KLED M:0l * RESCEU 8&5f0w!’ Ewan Stewart !"9_4z 9/I’ * 3X?6 PD !’:4!9LZ ?- * !">>86 N4I’ * D3 !’@iMU >0;V * !"@6?e E4Li * D2 !’0f5b 7JB@!"0p3@ M40lO: * D1 !’HSED 7=!"KL;3 E/!"?{0f ??5* * !" D9Bl =EGn!" A%1H =_ M2 !’8MC+ M’B’ * !"CfB< ?r9( * !";38} >;1Q M1 !’DX ?.Li!"D986 5p<y!"4VL@ 9(=< * 0u$OM}O@E7J83X:)CL2q2q0w 1. 8&5f Ev 8& 5f << $G $O!" !V=i 4| 1’ Ch O@!& Aj BP O@!W!" !V4Q B, E* 1’ Ch O@!W!" !VD6 ?7 @1!& 9b L) EY E7 BN!W $N #3 $D $N Cf ?4 %F!< %^$r<4$H$7$F8&5f$r9T$C$F$$$^$9!# !V=i 4| 1’ Ch O@!& Aj BP O@!W $N J, Ln $O!" 1980 G/ Be $K 5^ B. $J H/ E8 $r ?k $2$? %$ %s %U %l!< %7%g %s M} O@ $K Be I= $5 $l $k AG N3 ;R E* 1’ Ch O@$N ?J Jb $r 4p AC $H $7!" $5 $i $K!" $h $j :, 8; E* $J LdBj $H $7 $F ;D $5 $l $F $$ $k 1’ Ch $NCB @8!& AO @8 $N 8& 5f $rL\E*$H$9$k$b$N$G$9!# !V4Q B, E* 1’ Ch O@!W $N 8& 5f $G $O!" X @~ 1R @1 ASCA !" %O%C %V %k 1’ Ch K> 1s 6@!" $9 $P $k K> 1s 6@ $d!" Bg 5, LO 6d 2O C5 :: 7W2h $J $I 8= :_ $= $7 $F 6a$$ >- Mh $K $* $$ $F BgNL $K Ds 6! $5 $l $k 4QB, %G!< %? $r M} O@ $r MQ $$ $F 2r <a $9$k $3 $H $r L\ E* $H $7 $F $$ $^ $9!# $5 $i $K %3 %s %T%e!< %? %7 %_%e %l!< %7%g %s $r DL $8 $F!" %@!< %/ %^ %?!<!" 1’ Ch =i 4| $N L) EY MI $i $. $N %9 %Z %/ %H %k!" 1’ Ch $N <A NL L) EY!" KD D% N(!" 1’ Ch Dj ?t $J $I 1’ Ch $N 4p K\%Q %i %a!< %? $r 7h Dj $9 $k $3 $H $G 8=:_ $N 1’ Ch A| $r 3N N) $9 $k $H$H $b $K 1’ Ch $N ?J 2=$N IA A| $r 9= C[ $9 $k$3 $H $b =E MW$J8&5f2]Bj$H$J$C$F$$$^$9!# !VD6 ?7 @1!& 9b L) EY E7 BN!W $r 2r L@ $9 $k $K $O!" %K%e!< %H %j%N $r Cf ?4 $H $9 $k AG N3 ;R $N H? 1~!" Cf @- ;R 2a >j 86 ;R 3K $, $$ $+ $K 9g BN $7 $J$, $i 3K ;R J* <A $X 0\ 9T $9 $k $N$+!" $5 $i $K L) EY $N >e >: $K $h$j %/ %*!< %/ J* <A $X $H Aj E> 0\ $r5/ $3 $9 $+ $J $I!"4pAC2aDx$N8& 5f$,I,MW$G$9!#$5$i$KD6?7@1 GzH/ $N %7 %_%e %l!< %7%g %s $K $* $$ $F $O!" $3 $l $i $r AH 9g $;!" 0l HL AjBP O@ E* $J N. BN NO 3X 7W ;; $r 9T $J $o $J $1 $l $P $J $j $^ $; $s!# $3 $l $i $N =tLd Bj $K 4X $7$F 2f!9 $N %0 %k!< %W$G 9T $J$C $F $$$k:G6a$N8&5f$K$O0J2<$N$h$&$J$b$N$,$"$j$^$9!# !Z=i4|1’ChO@!&AjBPO@![ � Hs0lMM1’Ch$G$N85AG9g@. � 0LAj E*7g 4Y Jx2u $K$h $k%" %/%7 %*%s $N1’ ChO@ E*0E 9u J*<A$X$N4sM? � %3%: %_%C %/%9 %H%j %s%0 $N1? F0$K $* $1$k FnIt 8eF# :n MQ$N0lHL@- � Hs Ey J} 1’ Ch $K BP $9 $k L5 6- 3& GH F0 4X ?t $N Regge calculus $K$h$k7W;; � %P%j%*%s?t@8@.$N:]$N%+%$%i%j%F%#!<M"Aw !Z4QB,E*1’ChO@![ � L)EYDj?t$H1’ChGX7JmU<M!J CMB !KMI$i$. � CMB MI$i$.$N2r@O<h$j07$$ � Ey6JN(%P%j%*%s%b%G%k$H CMB MI$i$. � 6d2O 7A@. 4| $K$* $1$k 6d2O 4V%, %9$N 2CG. $H6d 2OCD $N #X@~8wEY$N?J2= � 1’Ch O@E* %,%s %^@~ %P!<%9 %H%b %G%k $N3Q EY 2 BNAj 4X 4X?t � 1’Ch$NBg9=B$$NHs@~7A=ENO@.D9$H9b<!Aj4X4X?t � Bg5,LO9=B$$N%H%]%m%8!<$N=ENOE*=‘Hs@~7A@.D9 � Bg5, LO9= B$ $NE} 7W$H %P%$ %"%9 $K$D $$$F $N?^ 7AE* 7W ;;K! 21

� :F2CG. %b%G %k$G $N CMB MI$i $.$N 7W;; $K1w $1$kJ* <A29EY$N8z2L � 6d2O CDCf $N%, %9$N 4QB, $r MQ$$ $?%O%C %V%k Dj?t $N?d DjK!$N?.Mj@- � 1’Ch$N3,AX9=B$$N7A@.N( � 6aK5 4QB, $+$i ?dDj $5$l $k %O%C%V %kDj ?t$H 1’Ch G/Np $N3NN(J,I[ !ZD6?7@1!$D69bL)EYE7BN![ � D6?7@1GzH/$K$*$1$k<+E>=ENOJx2u$H=ENOGH � 0lHLAjBPO@E*mU<MN.BNNO3X%7%_%e%l!<%7%g%s � HsEyJ}%K%e!<%H%j%NJ|=P$HD6?7@1GzH/%a%+%K%:%‘ � HsBP>N$JD6?7@1GzH/$K$*$1$kGzH/E*85AG9g@. � D6?7@1GX7J%K%e!<%H%j%N$H6d2O$N?J2= 2. 650i :G6a$N Gn ;N O@ J8 $* $h$S =$ ;N O@ J8 $K $O 0J2< $N $b $N $, $" $j $^$9!# � 1994 G/EY$NGn;NO@J8 9_4z9/I’ : "Applications of Regge Calculus to Classical and Quan tum Cosmology" � 1994 G/EY$N=$;NO@J8 ?{0f ??5*!’ " EE<eAjE>0\$K$*$1$k%P%j%*%s?t@8@. " KL;3E/!’ "F ormation rate of hierarc hical structures in the Univ erse" A%1H =_!’ " <+E>@1$N=ENOJx2u$HD6?7@1GzH/ " 3. O"Mm@h 1’ Ch M} O@ %0 %k!< %W $K $D $$ $F $N :G ?7 $N >p Js $O www $G$b F@$i$l$^$9$N$G!"$<$R$4Mw$/$@$5$$!#%[!<%‘%Z!<%8$O h ttp://www-utap.ph ys.s.u-toky o.ac.jp/ $K$"$j$^$9!# EEOCHV9f$O 03-3812-2111 !JBeI=!K$G$9!# $^$? E-mail address $O!" username @utaphp1.phys.s.u-toky o.ac.jp $^$?$O username @ya y oi.ph ys.s.u-toky o.ac.jp $G$9!#Fb@~HV9f$H username $O0J2<$NDL$j$G$9!# Fb@~HV9f username :4F# 4207 sato ?\F# 4195 suto ?y;3 4191 sugiyama ?yG786 4177 tatsushi ;3ED shoic hi KLED 4612 kitada Stewart 4612 eds 9_4z 4612 furi :4!9LZ 4612 sasaki >>86 4612 matsu @iMU 4191 tchiba @6?e 4612 shimizu 0f5b 4612 ikumi 0p3@ 4612 inagaki HSED 4612 iida KL;3 4177 kitay ama ?{0f 4612 maki D9Bl 4191 nagataki A%1H 4612 funabiki 8MC+ 4177 totani CfB< 4612 nak am ura ;38} 4612 gucci DX tsubaki D986 nagahara 4VL@ magira 22 F|K\$NM}O@E7J83X

F|K\$NM}O@E7J83X Bh 1 9f 1995 G/ (pp.23{24) El5~Bg3XM}3XItCO5eOG@1J*M}3X65<<1’Ch6u4VJ*M}3X8&5f<< ;{ Bt IR IW Fb F# E} Li 1. 9=@. El5~Bg3X M}3XIt CO5eOG@1J*M} 3X65<< $O Bg$-$/J, $1 $F 8G BN J* M}!" N. BN !J5$ >]!& 3$ MN!K J* M}!" #S #T #P !JB@ M[CO5e7OJ*M}!K!" OG@1J*M}$N#4$D$N%0 %k!]%W$+$i@.$C $F$*$j!" 1’Ch 6u4VJ*M}3X8&5f<<$O#S#T#P $K=jB0$7$F$$ $^ $9!# !J#S #T #P $K $O B> $K Bg 5$ 8w J* M} 2= 3X 8& 5f <<!" <’ 5$ 7wJ* M}3X8& 5f<< $,$"$j $^$9!#!K 8&5f <<$N 1995 G/ 11 7n 1 F| 8=:_$N9=@.0w$O0J2<$NDL$j$G$9!# ;{Bt IRIW ( 65<x )* ;01: >4 ( =u<j )* FbF# E}Li ( 3X?6#P#D )* <D86 0i (D3) DZFb 7r (D2) EgED 1d;^ (D1) ?y;3 E0 (D1) JRB< @i<# (M1) 4X 2ZF‘;R (M1) * 0u$OM}O@E7J83X:)CL2q2q0w 2. 8&5f 1’ Ch 6u4V J* M} 3X8& 5f <<$G $O!" 1’ Ch6u 4V %W %i%: %^ $N AG 2a Dx $r M} O@ !J?t CM <B 83 4^ $‘!K $* $h $S %G!< %? 2r @O $N <j K! $r MQ $$ $F 8& 5f $7$F $$ $^ $9!# $= $N 8& 5f BP >] $K!" L5 >W FM >W 7b GH!" <’ NO @~ :F 7k9g!" <’ 5$ 7w 6- 3& IT 0B Dj @- $J $I $N 5! 9= $H $= $l $K H< $& N3 ;R $N 2C G.!& 2C B.!& 3H ;6 2a Dx!" Ey $, 5s $2 $i$l$^$9!#$3$N?tG/!"FC$K=EE@$r$*$$$F$$$k%F!<%^$O #1!K slow sho c k 7A@.2aDx$H<’NO@~:F7k9g5!9= #2!K fast sho ck 7A@.2aDx$HE}7WE*N3;R2CB.5!9= !J F ermi 5!9=!K #3!KB.EY8{G[IT0BDj@-$HN3;R0[>o3H;65!9= $G!"8= :_ GEOT AIL !" WIND $J$I $N1R @1 $K $h $j 4Q B, $, 9T$o $l $F $$ $k CO 5e <’ 5$ 7w!" OG @1 4V6u 4V $N J* M} 2a Dx $HL) @\ $K4X O" $7 $F$$ $^ $9!# GEOT AIL 1R@1 $K $h$k 4Q B, E* 8& 5f$K $D $$ $F $O F1 65 << $N OG @1 J* M}%0 %k !] %W!" 1’ Ch 2J 3X 8& 5f =j $N GEOT AIL %0 %k !] %W $H 6& F1 $G 8& 5f $r ?J $a $F$$$^$9!# $^$?!"$h$jD94|E*$J;kLn$r$b$C$F #4!KOG@1<’5$7w$N Hf3S8&5f!JCO 5e!&LZ@17? v.s. 6b@1!& 2P@17?!K #5!KB@M[Iw@.0xO@$J$i$S$KB@M[Iw!&@14V%,%9Aj8_:nMQ $N%F!<%^$K$D$$$F$b8&5f$r?J$a$F$$$^$9!# $3 $N Cf $G!" FC$K !VM} O@ E7 BNJ* M} 3X!W $K 4X 78$7 $? 8& 5f $K$D$$$F!"C4Ev<T$,FbMF$r4JC1$K>R2p$7$^$9!# 2.1 <’ 5$ 7w 6- 3& LL $K 1w $1 $k #K !] #H IT 0B Dj @- !J%7%"!]IT0BDj!K!(;01: B@ M[ Iw$H <’ 5$ 7w$N 6- 3& LL$G $O B. EY%7 %" !] $K$h$C $F #K !] #H IT 0B Dj @- !J%7 %" !] IT 0B Dj!K $, Ne 5/ $5 $l $k!# $3 $N IT 0B Dj $N @~ 7?!$ Hs @~ 7? H/ E8 $N MM Aj $r ?t CM %7 %_%e %l !] %7%g %s $K $h$C $F L@ $i $+ $K $7!" IT 0B Dj $K $h$C $F @8 $: $k B@ M[ Iw $+$i <’5$7wFb$X$N 1?F0NLM"Aw !J@\@~1~NO!K!" %(%M%k %.!< M" Aw!" G4 @- $N K\ <A $H <B BV $r Dj NL E* $K 2r L@ $7 $F $$ $k!# 2.2 <P$a>W7bGH$K$h$kN3;R2CB.!(FbF# 1’ Ch @~$N 2C B. 5!9= $H $7 $F>W 7b GH $K$h $k %U%’ %k%_ E} 7W 2CB. $, 9- $/ ?. $8 $i $l $F $$ $k $,!" >W 7b GH $N ?J 9T J} 8~ $H <’ >l $N8~ $- $, Bg $- $/ 79 $$ $F $$ $k <P $a >W 7b GH $K $D $$ $F $O Dj NL E* $J8& 5f $, 40 @. $7 $F $$ $J $$!# $3 $N <P $a >W 7b GH $K $h $k N3 ;R 2C B.$r8&5f$7!"1’Ch@~$K4X$9$kL$2r7hLdBj$r2rL@$9$k!# 2.3 1’ Ch 6u 4V $N <’ >l 9= B$ 7A @. $K H< $& %W %i %: %^%@%$%J%_%/%9!(DZFb 1’ Ch 6u 4V $K 8+ $i $l $k >W 7b GH $N J* M} $K $D $$ $F!" FC $K >W 7b GHF1 ;N $NAj 8_ :n MQ !JNc $( $P B@ M[ Iw Cf $N in terplanet-ary sho ck $H CO5eA0 LL$N b o w sho ck !K$K$h$C$F?7$?$K :n$j =P$5 $l $k <’ >l 9= B$ $K 4X $9 $k 8& 5f $r GEOT AIL $K$h $k 4Q B, $H ?t CM %7 %_%e %l!< %7%g %s AP J} $N N) >l $+ $i 9T$C $F $$ $k!# 2.4 1’Ch%W%i%:%^Cf$G$NN3;R2CB.!(EgED <g $K >W 7bGH $K 4X O"$9 $k 2C B. 8=>] $r 07$C $F$* $j!" 8= :_ 9T $J$C $F $$ $k 8& 5f $O!" OG @1 4V 6u 4V >W 7b GH $K $h $k EE ;R!< GH F0Aj 8_:n MQ $H!" $=$l $K H< $& EE;R 2CB. 2a Dx $N 2rL@ $G $9!# 23

2.5 CO5e $N Bo w Sho c k $G H? <M $5 $l $? %S !] %‘>u%$%*%s$N8&5f!(?y;3 CO5e $N Bo w Sho c k LL $r %$ %* %s $, 9T $- Mh $9 $k :] $K!" %U%’%k%_ 7? 2C B. 5! 9= $K $h$C $F @8 @. $5 $l $k %$ %* %s $K 4X $7 $F?M9) 1R @1 $N D>@\ 4Q B, %G!< %? $r 4p$K!" <’ >l GH F0 $N?6 I}!">W 7b GH $N 7A >u!" %$ %* %s J, I[ Ey $N!" 2C B. 8z N( $K $? $$ $9$k1F6A$rD4$YM}O@$N8!>Z$r9T$C$F$$$^$9!# 3. 650i :G6a$N=$;NO@J8 � Sto chastic Particle Acceleration by a Slow Sho c k Pair F ormed in a Reconection [ ?{ Ln !JEg ED!K 1d;^ : 1995 G/ 3 7n ] � Magnetic W a v e and Suprathermal Ion Even ts Observ ed in the Distance Region Upstream of the Earth’s Bo w Sho c k: Geotail and ISEE-3 Observ ations [ ?y;3 E0 : 1995 G/ 3 7n ] � The energization of Cold Ions around a Plasma [ DZFb 7r : 1994 G/ 3 7n ] 4. O"Mm@h 1’ Ch 6u4V J* M} 3X 8&5f << $N EEOC HV 9f $O!" 03-3812-2111 ( Fb@~HV9f ) , E-mail address $O!" username @grl.s.u-tokyo.ac.jp $G$9!#Fb@~HV9f $H username $O0J2<$NDL$j$G$9!# Fb@~HV9f username ;{Bt 4582 terasaw a ;01: 4583 miura FbF# 4596 naito <D86 4588 iku DZFb 4316 tsub o EgED 4595 non ?y;3 4588 sugiyama JRB< 4595 k atam ura 4X 4312 seki $^ $?!" El5~Bg 3X M}3XIt CO5eOG@1 J*M}3X65 <<#S #T#P !JB@M[CO5e7OJ*M}!K%0%k!]%W$N#W#W#W%[!]%‘%Z!]%8$r h ttp://www.grl.s.u-toky o.ac.jp/ !J1Q8lHG!K h ttp://www.grl.s.u-toky o.ac.jp/index j.html !JF|K\8lHG!K $K$F;n83Cf$G$9!# ;29MJ88% [1] T erasa w a, T., Acceleration mechanisms for cometary ions, in Cometary Plasma Pr o c esses , edited b y A. Johnstone, Ge ophysic al Mono- gr aph , 61 , 277-286, 1991. [2] Umeki, H., and T. T erasa w a, Deca y instability of incoherent Alfv � en w a v es, J. Ge ophys. R es. , 97 , 3113-3119, 1992. [3] T erasa w a, T., M. F ujimoto, H. Karimabadi, and N. Omidi, Anomalous ion mixing within a Kelvin-Helmholtz v ortex in a collision- less plasma, Phys. R ev. L etters , 68 , 2778-2781, 1992. [4] T erasa w a, T., M. Hoshino, and M. F ujimoto, A new class of exact solutions for 3D compressible reconnection problem, J. Ge omag. Ge o ele ctr. , 45 , 613-618, 1993. [5] T erasa w a, T., Ion acceleration, A dv. Sp ac e R es. , 15 (8/9) , Phys. of Col lisionless Sho cks , 53-62, 1994. [6] Miura, A., Kelvin-Helmholtz instability at the magnetospheric b oundary: dep endence on the magnetosheath sonic Mac h num b er, J. Ge o- phys. R es. , 97 , 10655, 1992. [7] Miura, A., Kelvin-Helmholtz instability at the magnetospheric b oundary: computer sim ula- tion, in Physics of the Magnetop ausl Ge ophysi- c al Mono gr. , edited b y Sonneerup, B. U. � U ., et. al, 285, ( Americ an Ge ophysic al Union , W ashig- ton D. C.), 1995. [8] Sugiyama, T., T. T erasa w a, et al., A tten uation distance of low frequency w a v es upstream of the pre-dawn b o w sho c k: GEOT AIL and ISEE- 3 comparison, Ge ophys. R es. L etters , 22 (2) , 81-84, 1995. [9] Tsub ouc hi, K., and T. T erasa w a, The energiza- tion of cold ions around a plasmoid in the mag- netotail, J. Ge omag. Ge o ele ctr. , 47(2) , 149-162, 1995. [10] Sugiyama, T., T. T erasa w a et al., On the ori- gin of the upstream di�use ions: Case Studies from GEOT AIL observ ations, J. Ge omag. Ge o- ele ctr. , in press, 1995. 24 F|K\$NM}O@E7J83X

F|K\$NM}O@E7J83X Bh 1 9f 1995 G/ (pp.25{26) El5~Bg3XBg3X1!M}3X7O8&5f2JE7J83X@l96 !JHx:j!&<F66%0%k!<%W!K Hx :j MN Fs <F 66 Gn ;q 1. 9=@. El5~Bg3X Bg3X1! M}3X8&5f2J E7J83X@l96 $K=jB0$7 $^ $9!% Ev @l 96 $K $O ?’!9 $J 8& 5f %0 %k!< %W %0 %k!< %W $, $" $j $^ $9 $,!$ $3 $3 $G $O Hx:j MN Fs $H <F 66 Gn ;q $N %0 %k!< %W $@ $1 $r >R2p $7$^ $9!% 1995 G/ 8 7n 1 F| 8=:_$N 9=@. 0w $O 0J2< $N DL$j$G$9!% E-mail address $O!$ username @astron.s.u-tokyo.ac.jp $G!$EEOC$O!$ 03.3812.2111 $, ElBg$NBeI= $GFb@~$O 0J2<$NDL$j$G$9!% Fb@~HV9f username Hx:jMNFs ( 65<x )* 4256 osaki <F66Gn;q ( =u65<x )* 4267 shibahashi CfB<9a?% (D3)* 4275 nak am ura 9bED>-O: (D2)* 4275 tak ata @6?eAT0l (D1) 4275 shimizu DE@n85I’ (M2) 4275 tsugaw a * 0u$OM}O@E7J83X:)CL2q2q0w 2. 8&5f 2.1 9_Ce1_HW$N8&5f 2.1.1 bd?7@1$H9_Ce1_HW$N8&5f bd ?7@1 $N Gz H/8= >] $r7c JQ @1 $N9_ Ce 1_HW $N IT 0BDj @- $K $h $j E} 0l E* $K M}2r $9 $k $H $$ $& %W %m %8%’ %/ %H $r N) $F!$ 7O E} E* $K 8& 5f $r ?J$a $F $- $?!% $= $7 $F!$ $3 $l $^ $G $N E~ C# E@ $r$^$H$a$F!$%l%S%e!<$N7A$GH/I=$7$?!% [7] 0J2<$G $O!$ $3$l$i $N 8&5f $N Fb 1995 G/EY $K9T$C $? 8& 5f$r>R2p$9$k!% bd ?7@1 $N Cf $G$b FC JLBg 5, LO $JGz H/ $r?t #1 #0 G/$N 4V 3V $G7+ $jJV $9 Lp:B #W #Z7? @1 $r SU UMa 7?bd?7 @1 $N6K C< $J >l9g $H$7 $F @b L@=P Mh $k$3 $H $r <($7 $?!% SU UMa 7?$N Cf $N 3h F0EY $N 0c $$ $, <A NL M" Aw N( $N 0c $$$K $h$C $F @b L@ =P Mh $k$3$H$rL@$i$+$K$7$?!% [4] :G 6a!$ %9!< %Q!<%5 %$ %/ %k $,#1 #9 F| $+ $i #4#5 F| $H $$ $& 6K C< $K <~ 4| $N C; $$ SU UMa bd ?7 @1 $, H/ 8+ $5 $l!$ Cm L\ $5 $l $F $$ $k!% $3 $l $i $N @1 $O ER UMa 7? $" $k $$ $O RZ LMi 7?$H 8F$P$l!$8=:_$N=j!$#3 $D$N@1$,$3$N%0%k!< %W $K B0 $7 $F $$ $k!% $3 $l $i $N @1 $N 8w EY 6J @~ $r Hx :j $, 1989 G/ $KDs 0F $7 $? !VG.!< D,<. IT 0B Dj @-%b %G %k!W [3] $K 4p $E $$ $F %7 %_%e %l!< %H $7 $?!% $= $N 7k 2L!$ H< @1 $+ $i $N <A NL M" AwN($, Bg $- $$ SU UMa 7?bd ?7 @1$H $7 $F@b L@ =PMh $k $3$H $,J,$+$C$?!% [5], [6] 2.1.2 %V%i%C%/%[!<%k8uJdE7BN$N8&5f #A #G #N $H F1 MM $K [2] !$ %V %i%C %/ %[!< %k 8u Jd E7 BN $K $b %G%# %9 %/ $H %3 %m %J $+ $i $J $k 9_ Ce 1_ HW %b %G %k $r E, MQ $7 $?!% %V %i%C %/ %[!< %k 8u Jd E7 BN $N #X @~ $N %9 %Z %/ %H %k $O 9u BN mU <M $G 6a ;w$G $- $k %= %U %H @. J, $H $Y $- 7?$N %O!< %I @. J, $K J, $1 $k $3 $H $, $G $- $k $,!$ %G%#%9 %/ $+ $i $O %= %U %H @. J, $,!$ %3 %m %J $+ $i $O %O!< %I @. J, $,J| <M $5 $l $k $H 9M $( $i $l $k!% %3 %m %J $N EE;R $N J, I[ $r G. E* $J >l 9g $H HsG. E* $J >l 9g $r 9M $(!$ EE ;R!& M[ EE ;R BP $r 9M N8 $9 $k $J $I!$ MM!9 $J >l 9g $N%9%Z%/%H%k$r5a$a$?!% 2.2 F| ?L 3X $* $h $S @1 ?L 3X $K $h $k 91 @1 Fb It 9= B$$N8&5f 6a G/ , @: L) $J4Q B, $K $h $j , B@ M[$r ;O $a <’ JQ@1 , Gr ?’ bd @1 , Aa 4| 7? @1 Ey $N $$ $m $$ $m $J 91 @1 $G ?6 F0 $, H/ 8+ $5 $l , MM!9 $J 8G M- ?6 F0 %b!< %I $, Ne 5/ $5$l $F $$ $k $3 $H $, L@ $i $+ $K$J$C$F$-$? . $3$l$iB??t$N8GM-?6F0 $rMxMQ$7$F , D>@\ D4 $Y $k $3$H $N $G $- $J $$ B@ M[$d 91 @1 $N Fb It 9= B$$r C5 $k F| ?L3X , @1?L3X$NJ}K! O@$r3NN)$7 , $b$C$FB@M[$* $h$S91@1 $NFb It 9= B$ $r 2r L@$9 $k 8& 5f $r 9T$C $F $$ $k . 0J2<$K :G 6a $N @.2L$r5-$9$k!% [8] JF 9q 9qN) B@ M[ E7J8 Bf $N 8&5f <T $H 6&F1 $7 $F!$ B@M[ $N 2; GH $N EA GE ;~ 4V $r ;H$C $F!$ B@ M[ $NI= LL 2< $N 9= B$ $r C5 $k 8& 5f $r 9T$C $? . $3 $N 8& 5f $K $* $$ $F $O!$ $^ $: 4Q B, $+ $i 2; GH $N EA GE ;~ 4V $N?6 F0 ?t 0M B8 @- $r 5a $a $k J} K!$r <( $7!$ $3 $N 4QB,7k2L $r;H$C $FB@ M[Fb It$N 2;GH ca vit y $K$D$$ $F$N30 B&$NJI $N7A$K$D$$ $F$N>pJs$, 5a$a$i$l$k $3$H$r<( $7$? . $^ $?!$ 9b <~ GH $N2; GH $N EA GE ;~ 4V $+ $i 2; 8; $N0L CV $, 5a $a $i$l!$8w5eD>2<Ls 100km $H$$$&7k2L$rF@$? . [1] B@ M[ $N2; GH %b!< %I$N ?6 F0 ?t$+ $i B@ M[$N Fb It 9=B$ $N %b %G%k$r:n@.$9$kJ}K!$r9M 0F$7$? . B@M[$NFbIt9=B$$O , B@ M[ ?6 F0 $H B@ M[ %K%e!< %H %j %N Ld Bj$K 4X $7 $F >\ :Y $K 5D O@ 8! F$$5$l$F$-$? . $7$+$7$=$N5DO@$NB?$/ $O , I8=‘91@1?J2= O@$KN) 5S$7 $F $=$N HO0O Fb $G%b %G%k $r @:L) $K:n $j , %b%G%k 25

$N?6 F0 ?t $H %K%e!< %H %j %N!& %U %i%C %/ %9 $r 4Q B, NL $H Hf 3S $7 $F Ld Bj $r 5D O@ $9 $k $H $$ $& $b$N $G $"$C $? . ?7$7 $$ J} K! $G $O , B@M[<A NL , H>7B , 2;B.J, I[ , I=LL2= 3XAH @. Hf$r K~ $?$9 $Y $-6-3&>r7o$H$7 $F , %b%G%k$r9=C[$9$k . 7W;;$N7k2L$G $O , Cf ?4 It $G $N 2; B. $O I8 =‘ B@ M[ %b %G %k $h $j B. $/ , 29 EY , L) EY $O Dc$/ , 2=3X AH@. $O ?eAG $, $h $jB? $$!% B@M[ %K%e!< %H %j%N!& %U %i%C %/ %9 $r 7W ;; $9 $k $H!$ 8 B %K%e!< %H %j %N $O I8 =‘ B@ M[ %b %G %k $N 40% 8:!$ 7 Be %K%e!< %H %j %N %U %i%C %/ %9 $O F1 $8 $/ 20% 8:!$ pp %K%e!< %H %j %N %U %i%C %/ %9 $OKX$IJQ$o$i$J$$$H$$$&7k2L$rF@$?!% [9] A 7?FC 0[ @1 (Ap @1 ) $NL. F0 $N@: L) $J4Q B, $+$i $3 $l$^ $G0J>e $K J# ;( $J ?6 F0%9 %Z %/ %H %k $N Hy :Y9= B$ $, H/ 8+ $5 $l $? . $3$l$r@bL@$9$k$?$a$K , 6/$$<’>l$r;}$C$?2sE>$7$F $$ $k@1$N?6F0$rDj <02=$7 , $=$N@bL@$K@.8y$7$? . <’JQ@1 $N>l9g , ?6 F0?t%9%Z%/%H%k $NHy:Y9=B$$+ $i , $=$NFb It<’ >l$K4X$9$k>pJs$,0z$-=P$;$k$N $G , :#8e , $3$N$h$& $J9b B.L. F0 $N @: L) $J 2r @O $, M- MQ $G $" $k . [11] <’ >l $r 9M N8 $K F~$l$? >l 9g!$ 91 @1 $N 8G M- ?6 F0 $,$I $N $h $& $K $J $k $+ $r @] F0O@ $r ;H$C $F D4 $Y!$ 8G M- 4X ?t $N @] F0 $K $* $1 $k!$ A* Br B’ $r8+$$$@$7$? . [10] Blazhk o 8z2L $H$O , 6W:B RR @17? JQ8w @1$K8+ $i$l $k D9 $$ <~ 4|$N JQ F0 $r;X $9 . DL>o$N JQ 8w<~ 4| $O 0 : 3 � 0 : 7 F| $G , $3 $N 8z 2L $N <~ 4| $O 30 � ?t 100 F| Dx EY $G $" $k . $3 $N 8z 2L $O Blazhko $K $h $j 1907 G/ $K H/ 8+ $5 $l $? $b $N $G $" $k $, , 8= :_ $K ;j $k $^ $G M} O@ E* $J Dj @b $O $J $$ . $3 $N Blazhk o 8z 2L $r C1 0l $N %b!< %I $N ?6 F0 $, <’ >l $H <+ E> $K $h$C$FJQ2=$9$k$3$H$G@bL@$7$h$&$H;n$_$F$$$k . [12] ;29MJ88% [1] Je�eries, S. M., Osaki, Y., Shibahashi, H., Du- v all, T. L., Jr., Harvey , J. W., & P omeran tz, M. A. 1994, ApJ, 434 , 795-800. [2] Nak am ura, K., & Osaki, Y. 1993, P ASJ, 45 , 775-787. [3] Osaki, Y. 1989, P ASJ, 41 , 1005-1033. [4] Osaki, Y. 1995, P ASJ, 47 , 47-58. [5] Osaki, Y. 1995, P ASJ, 47 , L11-L14. [6] Osaki, Y. 1995, P ASJ, 47 , L25-L29. [7] Osaki, Y. 1996, P ASP , 108 , 1-22. [8] Shibahashi, H. 1995, ASP Conf. Ser. 76 , pp. 618-629. [9] Shibahashi, H., & T ak ata, M. 1995, P ASJ sub- mitted. [10] T ak ata, M., & Shibahashi, H. 1994, P ASJ, 46 , 301-314. [11] T ak ata, M., & Shibahashi, H. 1995, P ASJ, 47 , 219-231. [12] T ak ata, M., & Shibahashi, H. 1995, P ASJ sub- mitted. 3. 650i :G6a$NGn;NO@J8 � bd?7 @1 $K$* $1$k Gz H/8= >]$N ?t CM%7 %_%e%l!< %7%g %s [ ;T@n ?8 : 1994 G/ 3 7n ] � Tidal instabilit y of accretion disks in close bi- nary systems [ W"@% 2m?M : 1992 G/ 3 7n ] :G6a$N=$;NO@J8 � bd?7 @1 $N 9_ Ce 1_ HW %b %G %k [ @6?e AT0l : 1995 G/ 2 7n ] � E�ects of rotation and magnetic �eld on stellar pulsations |aplication to the roAp stars and the Blazhk o e�ect in the RR Lyrae stars [ 9b ED >-O: : 1994 G/ 2 7n ] � 3h F0 6d 2O Cf ?4 3K $N 6& @8 9_ Ce 1_ HW %b %G %k 7A @. [ Cf B< 9a?% : 1993 G/ 2 7n ] � ?6F0$K$h $kB@M[Fb It9=B$$N ?GCG [ @> _7 N4 : 1993 G/ 2 7n ] 26 F|K\$NM}O@E7J83X

F|K\$NM}O@E7J83X Bh 1 9f 1995 G/ (pp.27{27) El5~Bg3X!&Bg3X1!M}3X7O8&5f2J!&E7J83X@l96!&LnK\%0%k!<%W LP ;3 =S OB 1. 9=@. (1995 G/ 11 7n 1 F|8=:_ ) LnK\ 7{0l ( 65<x )* !"LP;3 =SOB ( =u<j )* !" NkLZ CN<# ( =u<j ) !" Timothy R. Y oung ( 3X=Q?66=2qFCJL8&5f0w ) !" OBFn>k ?-Li (D3) !"?9 @5IW (D2) !" @P4] M’N$ (D2) !"4dK\ 900l (D2) !" :XF# N< (M2) !"CfN$ D>?M (M1) * 0u$OM}O@E7J83X:)CL2q2q0w 2. 8&5f>R2p 2.1 D6?7@1GzH/$HD6?7@1;D3< Ia 7?$H8F $P$l$kD6 ?7@1$O O"@17O$N Cf$K$" $kGr?’bd @1 $, Gz H/$7 $? $H 9M $( $i $l $F $$ $k!# Aj <j $N@1 $+ $i %, %9 $r $b $i$C $F CJ!9 $H B@$C $F $$ $/ Gr ?’ bd @1 Cf ?4 IU 6a $G 3K M; 9g H? 1~ $, $I $N $h $& $K5/ $- $F EA $o$C $F $$ $/ $+ $r D4 $Y $F!" $3 $N D6?7@1$G 9g@. $5$l$k 56 Ni $NNL$r@5 3N$K7h $a$k$3 $H$r L\ I8 $K $7 $F $$ $k!# 56 Ni $N NL $, Ia 7? D6 ?7 @1 $N Gz H/ $N 7c $7 $5$HL@$k$5$r7h$a$F$$$k!# =E NO Jx 2u7? $H 8F $P $l$k D6 ?7 @1 $K $*$$ $F!" %K%e!< %H %j %N $K $h$C$F 2C G. $5 $l Gz H/ $9 $k 2a Dx $r Dj>o >u BV $N =‘ @E E* $J ?J 2= $H $7 $F 5-=R $7!" Gz H/ $K I, MW $J >r 7o $r $b $H $a $?!# $5 $i $K ?J $s $G!" GzH/ $9 $k %, %9 $, ;} $A 5n $k %( %M %k %.!< $r 5a$a$h$&$H$7$F$$$k!# D6 ?7@1 $N 8w EY6J @~ $rmU <M M" Aw$H N. BNNO 3X $N J}Dx <0 $r F1 ;~ $K?t CM @Q J, $9 $k $3 $H $G 7W ;; $7!" <B:] $K 4Q B, $5 $l $? D6 ?7@1 $N 8w EY 6J @~ $H Hf $Y$k $3 $H $G Gz H/ $K 4X$9 $k >p Js $r F@ $k!# $^ $?!" Ra yleigh-T a ylor IT 0B Dj $K $h $k J* <A :. 9g $r 2 <! 85 N. BN 7W ;; $r 9T $J$C $FD4 $Y!" 8w EY 6J @~ $K 5Z $\ $9 1F6A$r5DO@$7$F$$$k!# D6?7@1 1993J $K$h$C$FHt $S;6$C $?%, %9$H <~JU $N@1 <~ %, %9 $H$N >W FM $K $h$C $F 0z $- 5/ $3 $5 $l $kHs J? 9U $J J* M} 2a Dx $N?t CM 7W ;; $r9T $J $$!" 9b29 $J %, %9 $+$i J| <M $5 $l$k X @~6/EY?J 2=$r ASCA Ey$N4QB,$H Hf$Y $k!#$3$& $7$F!" Gz H/$7$?Bg<ANL@1$N<ANLJ|=P$NMM;R$rL@$i$+$K$7$?!# V ela D6 ?7 @1 ;D 3< $K $D $$ $F!" 2 $D $N $[ $\ F1 $8 <A NL $r $b$C $? @1 $, D6 ?7@1 Gz H/ $r Aj <! $$ $G 5/ $3 $7 $?$H $$ $& %b %G %k$r Ds>’$7 $?!# 2 <! 85N.BN 7W;;$r 9T$J $$!" ROSA T $J $I$N X @~ 4QB,7k2L$r $3$N%b%G%k $G@bL@$G$- $k$3$H$r<( $7$?!# 2.2 ?7@1$K$*$1$k85AG9g@. Gr ?’ bd@1 I= LL $G5/ $3 $k 3KM; 9g H? 1~$K $h$C $F 9g@. $5 $l $k =E 85 AG NL $r7W ;; $7 ?7 @1 $N J, 8w 4Q B, $H Hf3S $7 $F!" Gr ?’ bd@1$N<ANL$HAH@.$r5a$a$k!# 2.3 5e>u@1CD!&6d2O$N7A@. 5e >u @1CD $H 6d2O $N 7A@. $N GRAPE $H SPH K!$r MQ $$ $F!"2= 3X E* $J ?J 2= $H NO 3X E* $J ?J 2= $r F1 ;~ $K 7W ;; $9 $k ?t CM %7 %_%e %l!< %7%g %s $r 9T $J $$!" $3 $l $i E7 BN $N 2= 3X E* $J FC D’ $HNO 3X E* $J FC D’ $r F1 ;~ $K :F 8= $9 $k $? $a $N >r 7o $r D4 $Y $k!# 2.4 6d2O!&6d2OCD$N2=3X?J2= BJ 1_ 6d2O $d 6d2O CD $K IU?o $7 $F$$ $k 9b 29%, %9 $K$D $$ $F ASCA $K$h$C $F?7 $7$$ X @~4QB, $N 7k2L $,$b $? $i$5 $l$F $$ $k!# $3 $l $i $r @b L@ $9 $k %b %G%k $r :n $k $3 $H $K $h$C $F 9b 29%,%9$N5/8;$d2=3XE*$J?J2=$rL@$i$+$K$9$k!# 3. WWW $G8+$kLnK\8&5f<< LnK\%0%k!< %W $K$D $$$F $N:G ?7$N >pJs (preprint Ey ) $O www $G8+$k$3$H$,$G$-$^$9 (h ttp://sup erno v a.astron.s.u-toky o.ac.jp /index.h tml) !# 27

F|K\$NM}O@E7J83X Bh 1 9f 1995 G/ (pp.28{29) El5~Bg3X65M\3XIt1’ChCO5e2J3X65<< K* Ac @t 1. 9=@. El5~Bg 3X 65 M\ 3XIt 1’ Ch CO5e 2J 3X 65 <<!J@5 <0 L> >N!’El 5~Bg3X Bg 3X 1! Am 9g J82= 8& 5f 2J 9- 0h 2J 3X@l 96 9- 0h %7 %9 %F %‘2J3X7O!K =;=j!’ ") 153 El5~ETL\9u6h6p>l 3-8-1 EEOC!’ 03-5454-xxxx F AX: 03-3465-3925 ?y K\ 8& 5f << $O T era ops GRAPE (GRAPE-4) $K BeI=$5 $l $k @l MQ 7W ;; 5! $r :n$C $F!" 91 @1 7O $N E7 J8 3X $K ?7 $7 $$ CO J? $r @Z $j 3+ $3 $& $H $7 $F $$ $^ $9!# 9> N$ 8} 8& 5f << $O!"2s E> $9 $k <+ 8J =E NO E7 BN $N NO 3X J? 9U 2r $r %K%e!< %H %s NO3XE* $* $h $S 0l HL Aj BP O@ E* $K5a $a $k $3 $H $r Cf ?4 $K $d$C $F$$ $^ $9!# 0J 2< $G $O!" %9 %?%C %U $H Gn ;N 2] Dx 0J >e $N 1! @8 $r>R2p$7$^$9!# 9=@.0w!’ ?yK\Bg0lO: !J$9$.$b$H $@$$$$$A$m$&!K * El5~Bg3X65<x!"65M\3XIt e-mail: sugimoto@chian ti.c.u-toky o.ac.jp TEL: 03-5454-6608 F AX: 03-5454-6608 or 03-3465-3925 8&5fJ, Ln !’M}O@E7J83X!"=ENOB?BN LdBj@lMQ7W;;5! $J $I O"Mm@h !’El5~Bg3X65M\3XIt1’ChCO5e2J3X65<< 9>N$8} NI<# !J$($j$0$A $h$7$O$k!K * El5~Bg3X65<x!"65M\3XIt e-mail: eriguchi@tansei.cc.u-toky o.ac.jp TEL: 03-5454-6610 F AX: 03-3465-3925 8&5fJ,Ln !’2sE>@1$N9=B$$H?J2=!&0lHLAjBPO@ O"Mm@h !’El5~Bg3X65M\3XIt1’ChCO5e2J3X65<< K*Ac @t !J$O$A$9 $$$:$_!K * El5~Bg3X=u65<x!"65M\3XIt e-mail: hachisu@c hian ti.c.u-toky o.ac.jp TEL: 03-5454-6615 F AX: 03-3465-3925 or 03-5454-6615 8&5fJ, Ln !’M}O@E7J83X!J1’Ch 5$BNNO3X!K!"D6?7@1 Gz H/!"@1$N9gBN>WFM$J$I O"Mm@h !’El5~Bg3X65M\3XIt1’ChCO5e2J3X65<< KRLn=_0lO: !J$^$-$N $8$e$s$$$A$m$&!K El5~Bg3X=u65<x!"65M\3XIt e-mail: makino@chian ti.c.u-toky o.ac.jp TEL: 03-3465-3925 F AX: 03-3465-3925 8&5fJ,Ln !’?tCME7J83X!J91@17O NO3X!K!"=ENOB?BNLd Bj@lMQ7W;;5! O"Mm@h !’El5~Bg3X65M\3XIt>pJs?^7A2J3X65<< >eLn =!9’ !J$&$($N $‘$M$?$+!K El5~Bg3X65M\3XIt=u<j e-mail: ueno@c hian ti.c.u-toky o.ac.jp TEL: 03-5454-6616 F AX: 03-3465-3925 8&5fJ,Ln !’@V30@~E7J83X!&4QB,AuCV3+H/ O"Mm@h !’El5~Bg3X65M\3XIt1’ChCO5e2J3X65<< BYCO ??90?M !J$?$$$8 $^$3$H!K El5~Bg3X65M\3XIt=u<j e-mail: taiji@c hian ti.c.u-toky o.ac.jp TEL: 03-3465-3925 F AX: 03-3465-3925 8&5fJ,Ln !’7W;;2J3X!"@lMQ7W;;5! O"Mm@h !’El5~Bg3X65M\3XIt1’ChCO5e2J3X65<< 1;@8 9/;K !J$&$j$e$& $3$&$8!K 9-0h2J3X@l96E72<$N8&5f@86l@a$N#1#0G/ e-mail: uryu@c hian ti.c.u-toky o.ac.jp uryu@v alis.c.u-toky o.ac.jp TEL: 03-5454-6799 F AX: 03-5454-6799 8&5fJ,Ln !’E7BNJ*M}3X!"2sE>@1$NJ?9U2r O"Mm@h !’El5~Bg3X65M\3XIt#1#59f4[#5#0#4#b @>ED >;8c !J$K$7$@ $7$g$&$4!K 3X?68&5f0w !J OD #1G/@8!K e-mail !’ nishida@v alis.c.u-toky o.ac.jp TEL: 03-5454-4385 F AX: 03-5454-4385 8&5fJ,Ln !’0lHLAjBPO@E*E7BNJ*M}3X O"Mm@h !’El5~Bg3X65M\3XIt1’ChCO5e2J3X65<< BgLn MN2p !J$*$*$N $h$&$9$1!K Gn;N2]Dx#3G/ e-mail: ohno@c hian ti.c.u-toky o.ac.jp TEL: 03-5454-6622 F AX: 03-3465-3925 8&5fJ,Ln !’@V30@~E7J83X!"?tCMN.BN O"Mm@h !’El5~Bg3X65M\3XIt1’ChCO5e2J3X65<<

J!=E=S9, !J$U$/$7$2 $H$7$f$-!K Am9gJ82=8&5f2J9-0h2J3X@l96Gn;N2]Dx 3 G/ e-mail: fukushig@c hian ti.c.u-toky o.ac.jp TEL: 03-5454-6618 F AX: 03-3465-3925 8&5fJ,Ln !’E7BNJ*M}3X!"@lMQ7W;;5!@=:n O"Mm@h !’El5~Bg3X65M\3XIt1’ChCO5e2J3X65<< A%EO M[;R !J$U$J$H $h$&$3!K Am9gJ82=8&5f2J9-0h2J3X@l96Gn;N2]Dx#3G/ e-mail: funato@c hian ti.c.u-toky o.ac.jp TEL: 03-5454-6622 F AX: 03-3465-3925 8&5fJ,Ln !’E7BNJ*M}3X!"6d2O$NAj8_:nMQ O"Mm@h !’El5~Bg3X65M\3XIt1’ChCO5e2J3X65<< 5HED ;j=g !J$h$7$@ $7$8$e$s!K Am9gJ82=8&5f2J9-0h2J3X@l96E72<$NGn;N#3G/ e-mail: y oshida@c hian ti.c.u-toky o.ac.jp TEL: 03-5454-6799 F AX: 03-5454-6799 8&5fJ,Ln !’0lHLAjBPO@!"AjBPO@E*1’ChJ*M} O"Mm@h !’El5~Bg3X65M\3XIt1’ChCO5e2J3X65<< >.5WJ] 1Q0lO: !J$3$/$\ $($$$$$A$m$&!K Am9gJ82=8&5f2J9-0h2J3X@l96E72<$NGn;N#2G/ e-mail: k okub o@c hian ti.c.u-toky o.ac.jp TEL: 03-5454-6622 F AX: 03-3465-3925 8&5fJ,Ln !’ HARP $GE7COAOB$$r O"Mm@h !’El5~Bg3X65M\3XIt1’ChCO5e2J3X65<< Ln_7 E/@8 !J$N$6$o $F$D$*!K M}3XItE7J83X@l96=$;N#2G/ e-mail: noza w a@ky ohou.c.u-toky o.ac.jp TEL: 03-5454-6798 8&5fJ,Ln !’0lHLAmBNO@E(E7J83X O"Mm@h !’El5~Bg3X65M\3XIt1’ChCO5e2J3X65<< !J 15 9f4[ 504A) 5HED ?50lO: !J$h$7$@ $7$s$$$A$m$&!K M}3XItE7J83X@l96Gn;N #2G/ e-mail: y oshida@astron.s.u-toky o.ac.jp TEL: 03-3812-2111 (ext. 4266) F AX: 03-3813-9439 8&5fJ,Ln!’ 0lHLAjBPO@E*2sE>@1$NM}O@ O"Mm@h !’ El5~Bg3XM}3XItE7J83X65<< OBED IpI’ !J$o$@ $?$1$R$3!K M}3XItE7J83X@l96Gn;N#2G/ e-mail: w ada@c hian ti.c.u-toky o.ac.jp TEL: 03-5454-6618 F AX: 03-3465-3925 8&5fJ,Ln !’@V30@~E7J83X O"Mm@h !’El5~Bg3X65M\3XIt1’ChCO5e2J3X65<< @.8+ E/ !J$J$k$_ $F$D!K Am9gJ82=8&5f2J9-0h2J3X@l96E72<$NGn;N#1G/ e-mail: narumi@c hian ti.c.u-toky o.ac.jp TEL: 03-5454-6622 F AX: 03-3465-3925 8&5fJ,Ln !’ MD $N@lMQ7W;;5! O"Mm@h !’El5~Bg3X65M\3XIt1’ChCO5e2J3X65<< A}ED ?.G7 !J$^$9$@ $N$V$f$-!K Am9gJ82=8&5f2J9-0h2J3X@l96Gn;N#1G/ e-mail: masuda@ky ohou.c.u-toky o.ac.jp TEL: 03-5454-6798 8&5fJ,Ln !’#S#P#HK!$K$h$k%,%9>uE7BN$N2r@O O"Mm@h !’El5~Bg3X65M\3XIt1’ChCO5e2J3X65<< !J#1#59f4[#5#0#4#A!K V ol. 1, 1995 29

F|K\$NM}O@E7J83X Bh 1 9f 1995 G/ (pp.30{31) El5~9)6HBg3XM}3XItJ*M}3X2J:YC+8&5f<< :Y C+ 6G IW 1. 8&5f<<$N9=@.%a%s%P!< 1995 G/ =) 8=:_$N :YC+ 8& $N%a %s%P!< $O 0J2<$N DL $j$G $9!# 65<x :YC+ 6GIW * =u65<x @P86 =(<y * 8&5f0w 2,B< N4 ( 3X?6 ) 8&5f@8 NkLZ $R$m$_ , ;3K\ E/;K , Christian Baraldo #D 3 8E CS C# I’ ( 3X ?6 ) *, >. NS ;K Jb ( 3X ?6 ), C+ K\ ?? 9, , Cz ?t3X #D 2 >.LnBt MG ( 3X?6 ) #D 1 @P66 L@9@ , 0f8} =$ ( 3X?6 ), 6L0f 0lH~ #M 2 A0ED 7r8c , 5WJ] JY #4G/@8 1sF# 5.M: , 2<B< 0R , C+ D><y %S %8 %?!< ;0 Eg N4 ( F| Bg M} 9) ), Cf F; >= 9a ( Aa 0p ED Bg M} 9) ) * * 0u$OM}O@E7J83X:)CL2q2q0w 2. 8&5fFbMF 8& 5f %F!< %^ $O <+ M3!# 8D ?M!" $^ $? $O ?t ?M $N %0 %k!< %W $G!"6=L# $" $k Ld Bj $r 8+ $D $1 $F 8& 5f $r $7 $F $$ $^ $9!# 6a :" $_$s$J $, <h$j AH $s $G$$ $k 8& 5f$N $$ $/ $D $+$r >R 2p $7$^ $9!# 2.1 0lHLAjBPO@!"=ENOM}O@ !{ J*M}E*$KBEEv$J>r7o2<$G!"1’Ch $K$OFC0[E@$,B8 :_ $9$k $3 $H $,!" %[!< %- %s %0 $H %Z %s %m!< %: $K $h $k FC 0[ E@ Dj M}$K $h$C $F <( $5 $l $k!# $3 $N FC 0[ E@ Dj M} $N!" It J, E* $K 0x 2LN’$N GK $l $? ;~ 6u $K BP $7 $F $N3H D% $N ;n $_ $d!" FC 0[ E@ $H ;~6u$N%H%]%m%8!<$N4X78$rC5$C$F$$$k!# !{ =E NOJx 2u $K $*$1 $k NW 3&8= >] $K $D$$ $F 2r @OE* $K!" $^$??tCME*$K8&5f$7$F$$$k!# !{ Bg 0hE* 9= B$ $N8& 5f $N $?$a $K!" %3 %s%Q %/ %H $J0l MM 1’ Ch %b %G %k $N %H %] %m %8!< $r 9M N8 $7 $? J, N‘ $r 9T$C $F $$ $k!#$^ $?!" :G 6a $O!" J, N‘ $7 $? 0l MM %3 %s %Q %/ %H 1’ Ch $N %@ %$%J%_ %/ %9 $K $D $$ $F $b D4 $Y $F$$ $F!" NL ;R 1’ Ch O@ Ey $X $N 1~MQ$,4|BT$5$l$k!# !{ %V%i%C%/%[!<%k$H=ENOGH$N=‘ 8GM-?6F0$K$D$$ $F!# %V%i%C %/ %[!< %k $O!" $= $l $> $l 8G M- $N ?6 F0 ?t $r $b$C $F $$ $k!#=E NO Jx 2u $K $h $j %V %i%C %/ %[!< %k $, 7A @. $5 $l $k $H!" Dj>o>u BV $K Mn $A Ce $/ $^ $G $= $N ?6 F0 ?t $G ?6 F0 $7!" $h$C $F 8G M- ?6 F0 ?t $N =E NO GH $r J| =P $9 $k!# $= $l $O!" %V %i%C %/ %[!< %k 7A@. $N :G =* CJ 3, $K $* $1 $k =E NOGH J| =P $N Bg H> $r C4 $$!" GH 7A $O %V %i%C %/ %[!< %k $N <A NL!" 3Q 1? F0 NL!" EE 2Y $G 7h $^ $k!# $3 $l $r7h Dj $9 $k ;v $,!" #L #I #G #O $J $I $N =E NO GH 4Q B, $K $* $$ $F =E MW $K $J $k $N $G!" 2f!9 $N %0 %k!< %W $G $O $3 $N?6F0?t$r?tCME*$K7hDj$9$k$3$H$r9T$J$C$F$$$k!# 2.2 1’ChO@ !{ 1’Ch=i4|$K$*$1$k<’>l$N8&5f!#1’ Ch6u4V$K$O<’>l $, B8 :_ $9 $k $3$H $, 4Q B, $5 $l $F $$ $k!# $7 $+ $7!" $3 $N <’ >l $,!" $$ $D :" $+ $iB8 :_ $7 $F $$ $k $N $+!" $I $N $h $& $K $7 $F B$ $i $l $? $b $N $J$N $+!" $J $< :#!" 4Q B, $5 $l $F $$ $k $h $& $J J, I[ $K $J$C $F $$ $k $N $+ Ey!" M} O@ E* $J $3 $H $O J, $+$C $F $$ $J $$!# $3 $N 1’ Ch <’>l $N 5/ 8; $K $D $$ $F!" %* %j %8 %J %k $N %7 %J %j %* $r AO $j!" $5$i $K!" $= $N 1’ Ch <’ >l $N 9= B$ 7A @. $X $N 8z 2L$K$D$$$F$b8&5f$7$F$$$k!# !{ Hs0l MM $J 1’Ch $N ?6Iq $$ $r D9GH D9 6a;w $H $$$& J} K! $r MQ $$ $F D4 $Y $F $$ $k!# FC $K!" %$ %s %U %l!< %7%g %s $X $N Hs 0l MM@-$N1F6A$K$D$$$F8&5f$7$F$$$k!# !{ Hs0lMM1’ChLO7?$N%F%9%H!#6aG/ 4QB,$5$l$?!"Bg$- $J%O%C %V%k Dj ?t (80km/s/Mp c) $r!"$=$N B> $N4Q B, $HL7 =b$J$/@bL@$9$kLO7?$r9=@.$7$h$&$H;n$_$F$$$k!# 3. 8&5f<<$NJ70O5$ 0U M_ $K$" $U $l $k3X @8 $, B? $/!"8& 5f $b 3hH/ $G $9!# O@ J8 $bB?$/Ej9FNA$N ?4G[$r$9$k$N$, 4r$7$$!#;d ( :YC+ ) $N $* $* $^ $+ $J J} ?K $O!" O@ J8 $r $+ $/ 3X @8 $O $$ $$ 3X @8 $G $= $& $G $J $$ 3X @8$O 0- $$ 3X @8 $H C1 =c $G $9!# ;d $+$i $_ $k $H Bg JQ @Q 6K E* $J ?M $, B? ?t $$ $k $H ;W $$ $^ $9!# 5U $K 8@ $& $H!" 8D @- !J%" %/!K $N 6/ $$ ?M $,B? $$ $N $G!" $* $H $J $7 $$ ?M $O @8 $- $F $$ $/ $N $, Bg JQ $+ $b$7 $l $^ $; $s!# Kh =5 2P MK F| $K $O!" 9- $/ 3X 30 $+ $i 1’ Ch O@!" AjBP O@ $N 8& 5f <T $r 8F $S %; %_ %J!< $r $7 $F $b $i$C $F $* $j!" $* 8_ $$ ;I 7c $7 $" $$!" <+ J, $N 8& 5f $K Lr N) $F $F $$ $^ $9!# $^ $?!" %; %_ %J!< $N =* $o$C $? $" $H $O!" Kh =5 91 Nc $N BG $A >e $2$, $" $j!" <r $r F~ $l $F J* M} $K 8B $i $: MM!9 $J OCBj$G@9$j>e$,$C$F$$$^$9!# 4. O"Mm@h ") 152 El 5~ ET L\ 9u 6h Bg 2, ;3 2-12-1 El 5~ 9) 6H Bg 3X M} 3XItJ*M}3X2J:YC+8&5f<<

EE OC 03-5734-2364( ;v L3 << ), 03-5734-2463( :Y C+ ), 03- 5734-2385( @P86 ) E-mail address : username @th.ph ys.titec h.ac.jp username $O0J2<$NDL$j!# ahoso y a( :Y C+ ) ishihara( @P 86 ) ok am ura( 2, B< ) y a- mamoto( ;3K\ ) cbalaldo( %P%i%k%I ) bartok( 8E CS ) k oba y asi( >. NS ) prince( C+ K\ ) sding( Cz ) onoza w a( >.LnBt ) osamu( 0f8} ) akihiro( @P 66 ) k azumi( 6L 0f ) kub o( 5WJ] ) maeda( A0ED ) tmishima( ;0Eg ) V ol. 1, 1995 31

F|K\$NM}O@E7J83X Bh 1 9f 1995 G/ (pp.32{32) $*Cc$N?eBg3XM}3XIt1’ChJ*M}8&5f<< ?9 @n 2m Gn 1. 9=@. ?9@n 2mGn ( 6541 ) 1 7&C+ 9@?M ( 6541 ) 2 9u@n CNH~ (D1) >e?y CR;R (D1) H+;3 H~5*;R (M2) >>K\ ??4u (M2) @DLZ ??M3H~ (M1) FbED H~G5N$ (M1) CfB< H~F‘;R (M1) A};3 @iF‘H~ (M1) A1N$ :L;R (M1) 1 : M}O@E7J83X:)CL2q2q0w 2 : F‘NI650iBg3X $K$3$N=)$+$i0\F0 2. 8&5f =i4|1’ Ch!& 1’ ChJ* M} A4 HL$d 4X O"$9 $k J, Ln$r 9- $/ Bj:‘ $K$7 $F $$ $k!% FC $K!$ Hs J? 9U NL ;R E} 7W NO 3X $N ;k E@ $+ $i!$ E}7WNO 3X!& 1’ Ch O@!& >l $N M} O@ $J $I $N 6- 3& NN 0h $N 3+ Bs $r L\;X$7 $F $$ $k!% 1’ Ch $N MM!9 $J 3, AX $N $& $A FC Dj $N 3, AX $N 4p K\ FC @- $= $N $b $N $G $O $J $/!$ 3, AX 4V $N Aj 8_ O" 4X $r F0 E* $K B* $( $F!$ 3, AX <+ ?H $N NO 3X E* ?J 2= $r DI 5a $7 $h $& $H $7 $F $$ $k!% !Z1’Ch $r Iq Bf $K $7 $? Aj E> 0\ 8= >]![ 1’ Ch $K $O MM!9 $J Aj E> 0\ 8= >] $, $" $j!$ $= $l $r $r 7@ 5! $K $$ $m $$ $m $J 9= B$ $, B$ $i $l $F $- $^ $7 $?!% FC $K!$ Aj E> 0\ $N :] $K C ?t $N Ca =x JQ ?t $H $= $N MI $i $. $, NL ;R NO 3X $K $h$C $F $I $N $h $& $K 5- =R $5 $l $k $+ $K 4X ?4 $, $" $j $^ $9!% =i 4| 1’ Ch $N %$ %s %U %l!< %7%g %s $J $I $^ $5 $K $3 $N $h $& $J NL ;R O@ $H 8E E5 O@ $, F1 ;~ $K EP >l $9 $k 8= >] $G $9!% %$ %s %U %l!< %7%g %s $N ;~ 4| $K @8 @. $5 $l $? $H $$ $& 1’ Ch $N L) EY MI $i $. !J6d 2O 9= B$ $N <o!K $N Ld Bj $r 9M ;! $7 $F $$ $^ $9!% NL ;R NO 3X $H 8E E5 NO 3X $H $N Hf 3S $H $$$C $? 4Q E@ $+ $i!$ NL ;R %+ %* %9 $K $b 4X ?4 $, $" $j $^ $9!% !Z1’Ch=i 4| $K $* $1 $k 0! NW 3& K" $N7A @. $H @. D9 $H %P %j %* %s @8 @.![ EE <e Aj E> 0\ $N ;~ 4| $K $G $- $k NW 3& $K C# $7 $J $$ $? $/ $5 $s $N K" $N NO 3X!& E} 7W $r 9M ;! $7 $F $$ $^ $9!% 4X O" $7 $F!$%P%j %* %s @8 @. $N Ld Bj $d %H %s%M %k 8= >] $K $b 6= L# $, $" $j$^ $9!% FC $K!$ ;6 0o G^ <A $N Cf $N NL ;R %H %s %M %k 8= >] $K 4X $7 $F!$ <B ;~ 4V $N $^ $^ $G A+ 0\ 3N N( $r 7W ;; $9 $k <j K! $r 3N N) $7 $F %H %s %M %k 2a Dx $N J* M} E* $J 5- =R $r L\ ;X $7 $F $$ $^ $9!% !Z1’ Ch $N <+ 8J AH ?% NW 3& 8= >] $d %U %i %/ %? %k 9= B$![ <+ 8J AH ?% NW 3& 8= >] (self organized criticalit y) $N N) >l $+ $i 1’ Ch $N $$ $m $$ $m $J 9= B$ $r 2r L@ $7 $F $$ $^ $9!% Nc $( $P!$ %V %i%C %/ %[!< %k $N 2s $j $N %@ %9 %H $N 1? F0 $J $I $r 2r $$ $F $$$C $F $$ $^ $9!% $3 $l $O!$ 6d 2O Cf ?4 $N %V %i%C %/ %[!< %k $N 3h F0 @-!$ %3 %R!< %l %s %9 $r ;}$C $? %8%’%C %H 9= B$ $N 2r L@ $K $D $J $,$C $F $$ $/ $G $7$g $&!% $^ $?!$ $b $& >/ $7 Bg $- $J 1’ Ch $N 3F 3, AX $G $= $N %9 %1!< %k $G $N J* <A L) EY $O!$ >o $K BP 1~ $9 $k %7%e %P %k %D %7 %k %H H> 7B $H 0l Dj $N Hf $r J]$C $F $$ $^ $9!% $3 $N $h $& $J J, I[ $O %U %i %/ %? %k $G $" $j!$ $= $N @. 0x $d 4Q B, E* 8z 2= $r DI 5a $7 $F $$ $^ $9!% !ZCO 5e 4D 6- JQ 2= $N 30 0x @b![ @8 J* <o $N @d LG $d H/ @8!& 3$ $N ?e 0LJQ 2= $J $I CO 5e >e $K$O 2a 5n $N 4D 6- JQ 2= $rJ* 8l $k $? $/ $5 $s $N %G!< %? $,$" $j $^ $9!% $3 $l $i $r CO 5e 30 $+ $i $N @] F0 $K 5a $a$F!$ $= $N 0x 2L 4X 78 $N 3N $+ $i $7$5 $r ?d Dj $7 $F $$ $^ $9!% Nc $( $P!$ >. OG@1 $d WB @1 $J $I $N CO 5e $X $N >W FM $O 2a 5n 2? EY $b $/ $j JV$7 5/ $3$C $F $$ $^ $9!% $G $- $k $@ $1 0x 2L 4X 78 $r$D$J$$$GE}7WE*M-0U@-$r5a$a$F$$$^$9!% 3. 650i :G6a$N=$;NO@J8!’ =ENO%l%s%:$NB?=E6K6a;w !N9u@n CNH~ : 1995 G/ 2 7n!O %$ %s %U %l!< %7%g %s1’ Ch $K $* $1 $k NL ;R O@ E* L) EY MI $i $. $N 8EE52=!N>e?y CR;R :1994 G/ 2 7n!O 4. O"Mm@h 1’ ChJ* M} 3X 8&5f << $K$D $$ $F $N:G ?7 $N>p Js $O6a $$ $& $A $K www $G $b F@ $i $l $k $h $& $K $J $j $^ $9 (http://www. o cha.ac.jp/). EE OC HV 9f $O %@ %$ %" %k %$ %s J} <0 $G!$ 03 -5978-5312 HV$G$9!#$^$? E-mail address $O xxxx@ ph ys.o c ha.ac.jp $N7A<0 $G xxxx $O0J2< $N$H $*$j $G $9!% ?9@n hiro 7&C+ kub otani 9u@n tk385 >e?y tomoko H+;3 mikik o >>K\ maki @DLZ mayumi FbED minori CfB< minak o A};3 chinami A1N$ a y ak o ;29MJ88% [1] M.Morik a w a, Cosmological In ation as a Quan- tum Phase T ransition, Prog. Theor. Phys. 93 , 685{709 (1995). [2] H. Kub otani, T. Ok am ura, M. Sak agami, Quan- tum Decoherence due to Non-Linear Dynam- ics of Environmen t, Physica A 214 , 560{583 (1995).

F|K\$NM}O@E7J83X Bh 1 9f 1995 G/ (pp.33{35) 9qN)E7J8BfM}O@E7J83X8&5f7O Aj @n M4 M} 1. 9=@.5Z$SO"Mm@h EE OC HV 9f $O %@ %$ %" %k %$ %s J} <0 $G!" 0422-34-xxxx !" e-mail %"%I%l%9$O username @ machine name .mtk.nao.ac.jp $G$9!# ;aL>!J?HJ,!K EEOC e-mail 4Q;3@58+ ( 65<x )* 3738 miy ama@yso 2,K\8y ( 65<x )* 3828 ok amoto@yso BgLZ7r0lO: ( =u65<x ) 3733 ohki@wbs2 >.3^86N4N< ( =u65<x )* 3632 ryu@ferio 3aLnIR5. ( =u65<x )* 3740 k a jino@ferio C+@n@6N4 ( =u65<x )* 3634 tanik a w a@ferio IY:e9,<# ( 5R0w=u65<x )* 3834 tomisak a@pulsar 8$DM=$0lO: ( =u<j )* 3731 inutsuk a@yso EZ20=SIW (COE 8&5f0w )* 3740 tsuchiy a@yso 9-@%2m?M ( 9qN)E7J8Bf8&5f0w )* 3834 hirose@yso 9- C+ 9, 0l ( 9q N) E7 J8 Bf 8& 5f 0w ) 3828 hirotani@ferio KYFb??;J ( 9qN)E7J8Bf8&5f0w ) 3807 horiuc hi@hotak a >.NS8,0l (D4) 3752 k oba y asi@ferio 5FCO?.90 (D3) 3752 kikuc hi@yso C]FbBs (D3) 3632 tak euc hi@yso G_869-L@ (D2) 3634 umehara@milano 1|EDBYLi (D2) 3832 okuta@milano @^8M3X (D2) 3832 orito@milano ;3K\CiM5 (D2) 3832 hiro@milano Aj@nM4M} (D1) 3738 aik a w a@yso :4Ln9’9% (D1) 3832 sano@ferio 2#Ln0BB’ (D1) 3834 y ok ono@yso 0$ItGn (M2) 3634 ab e@milano 2OFbIR9/ (M2) 3752 k a w ac hi@milano 1J0fCR:H (M2) 3731 nagai@yso A}1J9@I’ (M2) 3731 masunaga@yso :#;^M$Je (M1) 3836 imaeda@milano FA5W>O (M1) 3836 tokuhisa@milano ;38}??@! (M1) 3834 y amaguc hi@milano * 0u$OM}O@E7J83X:)CL2q2q0w 2. 8&5f 2.1 @1!&OG@17A@. K\ 8& 5f <<$G $O!" @1 4VJ, ;R 1@ $N <}=L!& J, Nv 2aDx $+ $i OG @1 7O 7A @. $K ;j $k $^ $G $N MM!9 $J%W %m %; %9 $K $D $$ $F!" 0J 2< $N$h$&$KI}9-$/8&5f$r9T$J$C$F$$$k!# J, ;R 1@$N Cf $K $O$7 $P $7 $P:Y D9 $$ %U%#%i %a %s %H>u $N 9= B$ $, 8+ $i $l!" $=$N Cf $K $O 9b L) EY %3 %" $, ?t B?$/ B8 :_ $7 $F $$ $k!# $^ $? @1 4V1@ $K $* $1 $k <’ >l $N 9= B$ $J $I$b ?t B? $/ 4Q B, $5 $l $F $$ $k!# 2f!9 $O!" J, ;R 1@ $N <} =L!& J, Nv 2a Dx $, G! 2? $J $k $b $N $G$" $k $+!" $3 $N $h $& $J FC D’ E* $J9= B$ $, $I $N $h $& $K $7 $F 7A@. $5 $l $k $N $+!" $K $D $$ $F 8& 5f$r ?J $a $F $$ $k!# 86 ;O @1 $O $3$N J, ;R 1@ %3 %" $N Cf $G 7A @. $5$l $k $H 9M $( $i $l $k $? $a!" $3$N 8& 5f $O @1 $N <A NL $O $I $N $h$& $K $7 $F 7h $^ $k $+ $H $$ $&Ld Bj $H D> 7k $7 $F $* $j!" E7 J8 3X$K $* $1 $k =E MW2]Bj$N0l$D$G$"$k!#!J8$DM!&1J0f!K J, ;R 1@ $NJ, Nv!& <} =L$N 7k 2L!" @1 $NMq $H $b $$$& $Y $- J, ;R 1@%3 %" $, $G$- $F!" $3 $l$, =E NO <}=L $7 $F @1 $,CB @8 $9 $k!# $= $N ;~!" <’ >l $d 2s E> $N 1F 6A$G @1 $N <~ $j $K $O 1_ HW >u $K J* <A $, ;D $j!" $3 $l $, 8e $N OG@1 7O $r :n $k Jl BN !J86 ;O OG @1 7O 1_ HW!K $H $J $k!# J, ;R 1@ %3 %" $N <A NL $N $& $A!" $I $l $[ $I$N 3d 9g $, @1 $N <A NL $H $J $k $N $+!" @1 <~ 1_ HW $N <A NL J, I[ $J $I $N 9= B$ $, $I$N $h $& $J $b $N $+!" $J $I $r 7h $a$k $N $O $3 $N =E NO <} =L $N 2a Dx $G $" $k!# 2f!9 $OM} O@ E* $J %b %G %k $r 9= C[ $9 $k $H $H $b $K %b %G %k $+ $i M= B, $5 $l $k Sp ectral Energy Distribution $J$I $r 5a$a $F4Q B, $K$h $k M}O@ $N<B >Z $bL\ ;X$7$F$$$k!#!JIY:e!&A}1J!K 86 ;O OG@1 7O 1_ HW$N 9= B$!& ?J2= $N 2r L@$O OG @1 7O7A @. $N 8& 5f $K $* $$ $F :G $b =E MW $J 2]Bj $N 0l $D $G $" $k!# 2f!9 $O 1_ HW $N =E NO IT 0B Dj @- $d!" 1_ HW $r 4S $/ <’ >l $K $h $k <’ 5$ %7 %"!< IT 0B Dj @-!" $5 $i $K 7A @. $5 $l$D $D $" $k 86 ;O OG @1 $H 1_ HW $N NO 3XE* Aj 8_ :n MQ $J $I $KCm L\ $7 $F $3 $N Ld Bj$K <h $j AH $s$G$$$k!#!J5FCO!&C]Fb!&:4Ln!K [1] 86 ;O OG@1 7O 1_HW $K $* $1$k J, ;RAH @. $N ?J2= $O OG@1 7O $N J* <A E* 5/ 8; $K 7k $S IU $/ Bg JQ6= L# ?< $$ Ld Bj $G $" $k!# 2f!9 $O 2= 3X H?1~ $N M} O@ E* %b %G %k$r MQ $$ $F $3 $l $K <h$j AH $s $G $$ $k!# 86 ;O OG @1 7O 1_ HW $K $* $1$k J, ;R AH @. $N 2r L@ $O!" :G 6a 5^ B. $KH/ E8 $7 $F $$ $k J, ;R51 @~ $K $h $k 1_ HW $N4Q B, 7k 2L $+ $i!" $= $N 9= B$!& ?J 2= $r 8! >Z $9$k $? $a $K $b IT 2D 7g $J $b $N$G$"$k!#!JAj@n!K [2] 33

2.2 %V%i%C%/%[!<%k$N8&5f 2.2.1 %V%i%C%/%[!<%k<’5$7w$N8&5f %+!< %V %i%C %/ %[!< %k $N $^ $o $j $N Dj >o <4 BP >N <’ 5$ 7w $K $D $$ $F!" split-monop ole <’ >l!" slow-rotation limit $N 6a;w$N $b $H $G!" %] %m %$ %@ %k <’ >l $K 1h$C $? Hs =L B‘ EE >l $N H/ @8$HN3 ;R2CB. $J$I$r8& 5f$7$?!# [6] :#8e$b L. Mestel (Sussex) $H 6&F1 $G%0 %m!<%P %k$J <’5$7w $N9= B$!"N3 ;R2C B.!"%,%s%^@~$NH/@8$J$I$rD4$Y$k!# 2.2.2 %V%i%C%/%[!<%k$NG.NO3X Dj>o$" $k $$ $O =‘Dj >o >u BV$K C# $7 $? %V%i%C %/ %[!< %k$K $D$$ $F!" !V1’ Ch 8! 1\ 41 2> @b!W!" !V%N!< %X %" Dj M}!W!" !VLL@Q DjM}!W!" !V%[!< %- %s %0 I} <M $N H/ 8+!W $J $I $K $h $j!"%V %i%C %/ %[!< %k %a %+ %K %/%C %9 $+ $i %V %i%C %/ %[!< %k G.NO3X $X $N H/ E8 $, 40 @. $7 $?!# $= $N 7k 2L!" M} A[ 5$ BN $N G. NO3X $H F1 MM $K!" %V %i%C %/ %[!< %k $K $D $$ $F $b <A NL %( %M %k %.!< M !" 3Q 1? F0 NL J !" EE 2Y Q $r <( NL JQ ?t!" I= LL 29 EY T !"2s E>3Q B.EY H !"@E EE%] %F%s %7%c%k $r<( 6/JQ ?t $H $9 $k 8E E5 E* $J G. NO 3X $, @. $j N) $D!# %( %s %H %m %T!< $K $D $F $O!" %[!<%k $H $=$N $^ $o $j $N I} <M $K 4X $7 $F $O additiv e $G!" =>$C$F extensiv e $G$"$k$,!"#28D$N%[!<%k$K4X $7 $F $O \sup eradditive" $G!" =>$C$F non-extensive $G $" $k!#$3 $N $h $& $K!" %V %i%C %/ %[!< %k $N J* M} E* $J FC D’ $r M} A[5$BN $N G. NO 3X $H BPHf $7 $J $, $i L@ $i $+$K $9 $k $3 $H $O 6= L#?<$$$3$H$G$"$k!# [3] Nc$( $P!"%7%e %o %k %D %7%k %H %[!< %k $O %^%$ %J %9 $N HfG. $r;}$D $N $G!" L5 8B Bg $N G. Ma $K ?; $9 $H IT 0B Dj $K $J $k!# $= $3$G!" M- 8B $N Bg $- $5 $N MF 4o $K %[!< %k $H I} <M $r F~ $l $F!" 7O$N G. NO 3X E* 0B Dj @- $, 5D O@ $5 $l $F $- $?!# [4] $3 $l $K BP $7!"1| ED $O J. Katz !J9q N) E7 J8 Bf 30 9q ?M 8& 5f 0w!K $H $H $b$K0l HL Aj BP O@ E* $J I} <M $H JD$8 9~ $a MF 4o $N 0B Dj @-!" I} <M$N=E NO Jx 2u $r 9M $(!" MF 4o $K BP$9 $k J* M} E* $J >r 7o $r L@ $i$+$K$7$?!# [5] 2.3 1’ChN.BNNO3X@lMQ7W;;5!$N3+H/ E7J8 3X$K $* $1 $k Bg5, LO $J ?t CM %7%_%e %l!< %7%g %s $KBP $7$F!"@l MQ 7W ;; 5! $r MQ $$ $k <j K!$, M- 8z $K $J $k >l 9g $, $" $k!#$=$NCf$N0l$D$K!"N3;RK!$K$h$k?tCMN.BNNO3X$N 7W ;;K!!" SPH K! $, $" $k!# $3 $N J} K! $O @1 7A @. NN 0h Ey $N MM!9 $JE7BN 7A@. 8=>]$K 1~MQ$5 $l$F$- $F$$$k!# $3$N SPH K!$N $? $a $N @l MQ 7W ;; 5! $r :n @. $7!" =E NO @l MQ 7W ;; 5! (GRAPE) $H AH $_ 9g $o $; $k $3 $H $K $h$j 9b B. $N 1’ Ch N. BN 7W ;; $, 2D G= $H $J $k!# 9q N) E7 J8 Bf M} O@ E7 J8 3X 8& 5f 7O $G $O!" $3$N SPH K!$N$?$a$N @lMQ7W;;5!$rJ?@. 8 G/EYCf $N40@. $r L\ ;X $7 $F @_ 7W!& 3+ H/ $r ?J $a $F $$ $k!# 8= :_ ?J $a $F$$$k 7W ;; 5!$N 9= @. $O 0J2< $N $H $* $j $G$" $k!# ASIC $K $h$C$F $D $/ $i $l $k @l MQ 7W ;; %W %m %;%C %5!< %A%C %W $r @l MQ 7W ;; %\!< %I >e $K JB Ns 2= $7!" $5 $i $K @l MQ 7W ;; %\!< %I $r 6) BN Cf $K JB Ns 2= $9 $k!# $3 $N @l MQ 7W ;; 5! %O!< %I %&%’ %"!< $r SCSI $K $h $j %[%9 %H %o!<%/ %9 %F!< %7%g %s $K @\ B3 $9 $k!# $3$N@l MQ7W ;;5! %7%9 %F%‘ $NBh 1 9f5!$O!" Ls 3GFlops $G SPH K!$N7W;;$r<B9T$9$k!#>W7bGH$r9b@:EY$G07$($k$h $&$K 3HD% $5$l $? SPH K!$G$"$k GPH K!$K$b $3$N @l MQ7W ;;5!$OBP1~$7$F$$$k!# [7][8] 2.4 =i4|1’Ch!&6d2O!&J*<A$N5/8;$H?J2= 2.4.1 =i4|1’Ch J* <A $N 5/ 8; $O =i 4| 1’ Ch $N Aj E> 0\ $K $^ $G $5 $+ $N $\ $k!# 3J ;R%2!<%8M}O@$dM-8zM} O@$NH/E8$H$H$b$K!" EW AjE>0\ $G $N %P %j %* %s @8 @. $d QCD Aj E> 0\ $G $N %O %I %m %s @8 @. $N M} 2r $, 5^ B. $K ?< $^ $j $D $D $" $k!# 2f!9 $O!" %O %I %m %s K" @8 @. $H ;~ 6u 9= B$ $N H/ E8 $r 5- =R $9 $k $? $a $K!" %/%)!< %/ JD $8 9~ $a $H %+ %$ %i %k BP >N @- $N GK $l $r 4^ $_ 0l <! $N Aj E> 0\ $r <( $9 8=>] O@ E* $J %O %I %m %s M- 8z LO 7? $r 9= C[ $7 $?!# $3 $l $r QCD AjE>0\$K1~MQ$7$F!" Hs0lMM%P%j%*%sL)EY $f$i$.$NH/@8 5!9=!" %P%j%* %s0E9uJ*<A$N0l8uJd$G$" $k%/%)!<%/2t$N @8 @.!& @8 $- ;D $j >r 7o Ey $r 8& 5f $7 $F $$ $k!# B $X $N 4s M? $K$D$$ $F8& 5f $7$F $$$k!# !J3aLn!" ;3K\!" @^8M!K [9] [10] 2.4.2 6d2O$N2=3X?J2= 1’ Ch ?J2= $N L?1? $r :8 1&$9 $k 1’ ChO@ %Q %i %a!<%? $N 7h Dj J} K! $O!" 0E $$ %O %m!< @1 $N 85 AG AH @.!" $" $k $$ $O!" 1s J} $N 0E $$ 6d 2O $d Bg @V J} JP 0\ $r <( $9 6d 2O Ey $N 4Q B, %G!< %? $K 4p $E $$ $F 9M 0F $5 $l $F $$ $k!# $7 $+ $7!" $= $N M} O@ 2r @O $K $"$C $F $O 1’ Ch KD D% $H 6d 2O ?J 2= $K $h $k 1F 6A $r L@ 3N $K J, N% $7 $F <h $j 07$( $J $$ $H$$ $& @x :_E* $J :$ Fq $,B8 :_ $9 $k!# =>$C$F!" Bh 0l $K 6d 2O $N 2= 3X ?J 2= $r M} 2r $9 $k $3 $H $, =E MW $G $" $k!# $= $N $? $a $K 2f!9 $O!" %S%C %0 %P %s 85 AG 9g @. $K ;O $^ $j @1 @8 @. { D6 ?7@1 Gz H/ { @1 4V 6u 4V $X $N 3H;6 $H $$ $& J* <A =[4D $N 2a Dx 0l $D 0l $D $r 8& 5f $7!" $G $- $k $@ $1 @: L) $J 6d 2O $N 2= 3X ?J 2= LO 7?$N9=C[$rL\;X$7$F$$$k!#!J3aLn!"2OFb!"FA5W!K [11] 2.4.3 85AG9g@. 1’ Ch!& 6d2O!& @1 4D 6- $N J*<A >u BV $N ?J2= $O!" =t 85 AG $N 2= 3X AH@. $N ;~ 4V H/ E8 $K $= $N :/ @W $r8+ $k $3 $H $, $G $- $k!# 1’Ch?J2= $N8& 5f$K;~ 4V � 85AGNL$H$$ $&@5 3N$J;X I8$r;} $A 9~ $‘ $? $a $K!" 2f!9 $O %S%C %0 %P %s 85 AG 9g @.!" D6 ?7 @1!& ?7@1!& X @~%P!< %9%H$G$N GzH/E*85AG 9g@.!"1’Ch @~$K$h $k @14V J* <A $N GK :U 3K @8@. Ey $N 4p AC 2a Dx $K $D$$ $F 8& 5f $7 $F$$$k!#!J3aLn!K [9] 2.5 Hs@~7ANO3X7O$N8&5f ;0BNLd Bj $OA4 $F $N=i 4| CM$K BP $7$F!" ;~ 4V$, �1 $+$i 1 $^$G$K@.$jN)$D2r$r#12A2r @OE*4X?t$G5-=R$9 $k$3$H 34 F|K\$NM}O@E7J83X

$, $G $- $J $$ $3 $H $O 4{ $K P oincar � e $K $h$C $F >Z L@ $5 $l $F $$ $k!# $3$l $O ;0 BN Ld Bj $, %+ %* %9 $G $" $k$3 $H $r <( :6 $7 $F $$ $k!# $7 $+ $7!" $I $N$h $& $K %+ %* %9 $+ $H $$ $& $3 $H $O 2r L@ $5 $l $? $o $1 $G $O$J $$!# <~ 4| 2r $N 0B Dj B? MM BN!& IT 0B Dj B? MM BN$, 0L Aj 6u 4V $N Cf $G $I$N $h $& $J 9= B$ $r $7$F $$ $k $+ $r D4 $Y $k$3 $H $,!" >e 5- $N 5? Ld $r 2r 7h $K 8~$+ $o $; $k Bh 0l Jb $G$"$k!# 8= :_!" #3BN >W FM $r4^ $‘ ;0BN Ld Bj $G$" $k =i B.EY #0 $N Ld Bj $r D4 $Y $F $$ $k!# $^ $:!" C+ @n!& 0$ It $O #2 BN >W FM $H $J $k =i 4| CMC5 :w $N ?t CM 7W ;; $N %" %k %4 %j %:%‘ $r 3+ H/ $7!" $= $l $r MQ $$$F!" =i 4| CM 6u 4V $N Cf $G >W FM 50 F;$, 2? K\ $b $N 6J @~ !J#2 BN >W FM 6J @~!K $r $J $9 $3 $H $r H/ 8+ $7 $?!# #3 K\ $N 6J @~ $N 8r E@ $G $O #3 BN>W FM $, F@ $i $l $k $3 $H !J#3 BN >W FM E@!K $b ?t CM E* $K 2r L@ $7 $?!# G_ 86 $O!" :G =* >u BV !JL5 8B $N L$ Mh $G $N 7O $N >u BV!K $r =i 4| CM 6u 4V $K $h$C $F ?t CM E* $K J, N‘ $7!" %U %i %/ %? %k 9= B$$K $J$C $F $$ $k $3 $H $r $D $- $H $a $?!# $= $7 $F!" O" @1 7A @. $H #2 BN >W FM 6J @~ $d #3 BN >W FM E@ $, D> @\ 4X 78 $7 $F $$ $k $3 $H $r L@$i $+ $K $7 $?!# C+ @n $O!" #2 <! 85 <L A| $K 6= L# $r ;}$C $F $* $j!" ;3 8} 4n Gn !JDk 5~ J? @. Bg 3X!K $H 6& F1 8& 5f$r9T$J$C$F$$$k!# t wist map $O9%$_$N%F!<%^$N0l $D $G $" $k!# 0$ It $O!" HyOG @1 $N >W FM 3N N( $r =E ;k $7 $= $l $r @) 8B;0 BNLd Bj!" Hill Ld Bj$N ?tCM %7%_%e %l!< %7%g%s $G5a $a $? >e $G K= Av E* @. D9 $N 2D G= @- $r 9M $( $F $$ $k!# OG @1 7A @. 2a Dx $K $* $1 $k K= Av E* @. D9 $N M} O@ $O OG @1 $N 7A @. ;~ 4V $r $a $0 $k Ld Bj $r 2r 7h $9 $k >e$G 6K $a $F =E MW $G $" $k!# K= Av E* @. D9 $O!" 86 ;OOG @1 $, <~ 0O $N Hy OG @1$r =8 @Q $7 $F @. D9 $9$k $3 $H $r A0 Ds $H $7 $F $$ $k!# =>$C $F!" 86 ;O OG @1 $N @. D9 $r 8l $k $H $- Hy OG@1$N>W FM$N LdBj$O Hr$1$F $ODL $l$J$$!# [12] [13] [14] 3. 650i :G6a$NGn;NO@J8 � %U%#%i %a%s %H >u@1 4V%, %91@ $N <}=L!& J,Nv 2aDx $N M} O@E*8&5f [ 8$DM =$0lO: : 1994 G/ 3 7n ] :G6a$N=$;NO@J8 � Ev olution of Molecular Abundance in Proto- planetary Disks [ Aj@n M4M} : 1995 G/ 2 7n ] � 9_ Ce 1_ HW $K $* $1 $k <’ 5$ 2s E> IT 0B Dj @- [ :4 Ln 9’ 9% : 1995 G/ 2 7n ] � E7BNN.BNNO3X@lMQ7W;;5!$N3+ H/ [ 2#Ln 0BB’ : 1995 G/ 2 7n ] ;29MJ88% [1] T ak euc hi, T., Miyama, S. M. & Lin, D. N. C., 1996, ApJ, in press [2] Aik a w a, Y., Miy ama, S. M., Nak ano, T. & Umeba y ashi, T., submitted to ApJ [3] 2, K\8y!" E-LZ =$ , !V1’Ch $N9uKk!<!< %V%i%C %/%[!< %k!W!"4dGH=qE9 (1992) [4] I. Ok amoto, 1995, P ASJ, 47, 365-375 [5] J. Katz, Y. Okuta, 1995, CQG, 12, 2275-2286 [6] S. Horiuc hi, L. Mestel, I. Ok amoto, MNRAS, 275, 1160-1170 [7] Inutsuk a, S., 1994, Mem. S. A. it., V ol.65, p.1027-1031. [8] Inutsuk a, S., 1995, submitted to JCP [9] Ka jino, T., 1995, Nucl. Phys. A588, 399 [10] Mathews, G. J., Ka jino, T. & Orito, M., 1996, ApJ, 456, in press [11] Y oshii, Y., Mathews, G. J. & Ka jino, T., 1995, ApJ, 447, 184 [12] T anik a w a, K., Umehara, H. & Ab e, H., 1995, Celestial Mec hanics and Dynamical Astron- om y , in press [13] Umehara, H., T anik a w a, K. & Aiza w a, Y., 1995, Dynamical Systems and Chaos vol. 2: ph ysics, W orld Scienti�c, 404-407 [14] ;3 8} 4n Gn!" C+ @n @6 N4 1994, J* @- 8& 5f , 64[4], 331-366 V ol. 1, 1995 35

F|K\$NM}O@E7J83X Bh 1 9f 1995 G/ (pp.36{37) 9qN)E7J8BfB@M[J*M}3X8&5f7OM}O@ MHD %0%k!<%W 2# ;3 1{ L@ 9) F# E/ MN 1. 9=@. 9qN)E7 J8 Bf B@M[ J* M} 3X8& 5f 7O$O B@ M[ $r4Q B,!& M} O@N> LL$+$i 2r L@ $9 $k $3 $H $r L\ E* $H $9 $k AH ?% $G $" $k $,!" 2f!9 $N%0%k!< %W $G $O B@ M[ $@ $1 $G $J $/<’ >l $, 4X 78 $9 $k $" $i $f $kE7 BN 8= >] !JCO 5e!& OG @1 <’ 5$ 7w $+ $i 6d 2O CD!& 1’ Ch <’ >l $^$G!K$r <iHw HO 0O $H$7 $F $$$k!# 1995 G/ 10 7n 31 F| 8= :_ $N 9= @. 0w $O <F ED 0l @. ( =u 65 <x )* !" 2# ;3 1{ L@ ( 8& 5f 0w )* !" 9)F# E/MN ( 8&5f@8 )* !"Bg;3 @/8w (D3) !"KY 5W?N ;R (D2) !" 2< >r 7= H~ (M2) !" ED >B =S 0l (M1) !" H, Be @? ;J (M1)(* 0u$OM}O@E7J83X:)CL2q2q0w ) !# 2. 8&5f 6aG/!"E7 BN $N $"$i $f $k J,Ln $K $*$$ $F <’ >l$N =E MW @-$, G’<1$5$l$F$$$k!#B@M[ 4QB,1R@1 !V$h$&$3$&!W!" X @~E7 BN4QB, 1R @1 !V$" $9 $+!W $J $I $K $h $j E7 BN 3h F0 $K $* $$ $F <’ >l$N 2L $? $9 =E MW $J Lr 3d $, 4Q B, LL $G L@ $i $+ $K $J$C $F $- $?!#%U %l %"!& %P!< %9 %H!& %8%’%C %H $J $I $N A} 8w!& 1? F0 8= >]$,!" <’ >l %( %M %k %.!< $N 2r J| $K $h$C $F $* $3 $k MM ;R $, D> @\!&4V @\ $K 4Q B, $5 $l $? $N $G $" $k!# $^ $? %O%C %V %k 1’ Ch K> 1s6@$O @1 7A @. NN 0h $G $N %8%’%C %H $N :, 85 $K 9_ Ce 1_ HW $, B8 :_$9 $k $3 $H $r 4Q B, $7 $?!# $3 $N $3 $H $O <’ >l $K $h $k %8%’%C %H $N 2C B. %b %G %k $r 6/ $/ ;Y ;} $9 $k!# $5 $i $K 9_ Ce 1_ HW $N 3Q 1? F0NLM" Aw Ld Bj $N 2r 7h$K $D $J $, $k 1_ HW $NIT 0B Dj @- $N 5D O@ $G<’>l $, Cm L\ $5 $l $F $$ $k!# $o $l $o $l $N %0 %k!< %W $N 8& 5f $N L\ E* $O!" $3$N $h $&$J <’ >l $K $+$+ $o $k 3hF0 8= >]$r %9!< %Q!<%3 %s %T%e!< %? $r $D $+$C $F <’ 5$ N. BN (MHD) ?t CM %7 %_%e%l!< %7%g %s $N <j K! $G :F 8= $7!" 4Q B, %G!< %? $H >\ $7 $/ Hf 3S $9 $k $3 $H $K $h $j J* M} 2a Dx $d 5/ 8; $r L@ $i $+ $K $9 $k $3 $H $G$"$k!# 6q BN E* $K $O <’ 5$ N. BN %3!< %I $r MQ $$ $k $3 $H $K $h $j0J2< $N =t Ld Bj $r D4 $Y $F $$ $k!# $J $*!" 8& 5f $r ?J $a $k $K $"$?$C$F$O@iMUBg3X>>85Gn;N%0%k!<%W!"5~ETBg3X Nf=E Gn ;N %0 %k!< %W!" %F%- %5%9 Bg 3X EDEg Gn ;N %0%k!< %W!" !V$h $&$3$&!W4QB,%A!<%‘$i$H6&F1$G:n6H$r9T$J$C$F$$$k!# #1!KB@ M[ %U %l %"!& %8%’%C %H $N %j %3 %M %/ %7%g %s %b %G %k $K $h$k#2<!85%7%_%e%l!<%7%g%s!J2#;3!&<FED!K $3$N 8&5f $G $O!" !V$h $&$3 $&!W $G =i $a $F$= $N %+ %9 %W9= B$$, 4Q B, $5 $l $? Bg 5, LO %U %l %" $N #2 <! 85 %7 %_%e %l!< %7%g %s$r<’ 5$ %j %3 %M %/ %7%g %s %b %G %k $K 4p $E $$ $F $* $3 $J $&!# 7W ;; $K $O ?7 $7$/ 3+ H/ $7 $? G. EA F3!& J| <M Nd 5Q 5! 9=!& =E NO $r AH $_ 9~ $s $@EE <’ N. BN %3!< %I $r MQ $$ $k!# $3 $N 7? $N %U %l %" $O Bg7? $G $" $k $3 $H $+ $i 4Q B, E* $KB? $/ $N %G!< %? $, F@ $i $l $F $$ $k!# $7 $+ $7 $J $, $i!" $3 $N 8= >] $G $O!" G. EA F3!& G. J| <M!& %,%9 $N 1? F0 $J $I $, $5 $^ $6 $^ $KMm $_ $" $& $3 $H $+ $i $= $N M} O@ E* M} 2r $O Hs >o $K :$ Fq $G $"$C $?!# K\ 8& 5f $N %7 %_%e %l!< %7%g %s $O $= $N $h $& $J J# ;( $J %W %m %; %9 $r $[ $H $s $IA4$F:F8=$G$-!"$=$N7k 2L!" 4QB,$HM}O@$H $NDjNLE*$J Hf3S$,=i$a$F2DG=$K$J$k$G$"$m$&!# #2!K B@ M[ %U %l %" %k!< %W $N =‘ #2 <! 85 >\ :Y %7 %_%e %l!< %7%g %s!JKY!&<FED!&2#;3!K B@ M[ %U%l %" $N :]$N %W %i %: %^$N 1? F0 $,!V$h $& $3 $&!W $K $h $j >\$7 $/ $o $+$C $F $- $?!# $H $/ $K !V:L AX >x H/!W 8= >] !J%j %3 %M %/ %7%g %s $G H/ @8 $7 $? %( %M %k %.!< $, G. EA F3!& Hs G. E* N3 ;R %S!< %‘ $K $h $j <’ 5$ %k!< %W $K 1h$C $F 9b L) $J :L AX $K EA $o $j :L AX%W %i %: %^ $r 5^ KD D%!& 5^ >e >: $5 $; $k 8= >]!K $, %‘!< %S!< $H $7 $F 4Q B, $5 $l $?!# $3 $N 8& 5f $G $O $= $N MM ;R $r %7 %_%e %l!< %7%g %s $G :F 8=!" 4Q B, $H Hf 3S $9 $k $N $, L\ E* $G$"$k [1] !# #3!K 9_Ce 1_ HW $+ $i $N %8%’%C %H!& N. $l $N 1.5 <! 85 /2.5 <!85 /3 <!85%7%_%e%l!<%7%g%s!J9)F#!&<FED!K 8= :_!" 1’Ch %8%’%C %H $r @b L@$9 $k %b %G %k$H $7 $F $O 9_ Ce 1_ HW $r 4S $/ <’ >l $K $h$C $F 2C B. $9 $k $H $7 $? $b $N $, M- NO $G $" $k!# $3 $N %b %G %k $K $D $$ $F $O Shibata & Uc hida (1986) $, HsDj>o #2<! 85%7%_%e %l!<%7%g%s $r9T$J$C $F$$ $k $,7W ;; 5! ;q 8; $N @) Ls$+ $i 9_ Ce 1_ HW ?t 2s E>Dx EY $N ;~ 4V %9 %1!< %k$N 7W ;; $7 $+ $G $- $: Hs Dj >o ?tCM 2r $H Dj >o 2r @O 2r $H $N BP 1~ $, L@ $i $+ $G $J $+$C $?!# $3 $l $^ $G $N 8& 5f $G $O!" 9_ Ce 1_ HW $r 4S $/ 8G Dj $7 $? <’ NO @~ $K 1h$C $F 2C B. $5 $l $k %8%’%C %H N. $l $r Hs Dj >o 1.5 <! 85 $G %7 %_%e %l!< %7%g %s $7 $?!# == J, $J 9_ Ce 1_ HW 2s E> 8e $N ?t CM 2r $H Dj >o 2r $H $N Hf 3S $r 9T$J $$ $=$N BP1~ $, Hs >o$K NI $$ $3$H $r L@$i$+ $K $7$?!# $^ $? Dj >o 2r $N >\ :Y $J 2r @O $N 7k 2L!" %8%’%C %H $N <A NL N. B+!& =*C<B.EY$H<’>l6/EY$H$N4X78$rL@$i$+$K$7$? [2] !#$3$N 8& 5f $r $U $^ $( :# 8e $O!" E7 J8 Bf %9!< %Q!< %3 %s %T%e!< %? $r MQ $$ $F!" 1.5 <! 85 $H $$ $& 4J C1 2= $r $O $: $7!" 2.5 <! 85 $b $7$/$O 3 <!85$K $*$$$F ;~4VH/ E8$N?t CM%7%_%e %l!<%7%g %s$r9T$&!# #4!K6d2O CD !& 6d2O !& 9_Ce1_ HW $K $*$1$k <’>l$N IT0B Dj (P ark er IT 0B Dj!" Balbus-Ha wley IT 0B Dj $J $I ) !" $*

$h $S!" $= $l $K $H $b $J $& <’ 5$ %j %3 %M %/ %7%g %s $N #2 <! 85 / #3<!85%7%_%e%l!<%7%g%s ( ED>B!&2#;3!&9)F#!&<FED ) !V$"$9 $+!W X @~4Q B,$K$h$j!" 6d2OCD!&6d2O$K$* $1$k 9b 29 %W%i %: %^ $N J, I[ $, L@ $i $+ $K $J $j;O $a!" <’ >l $K $h $k %W %i %: %^ $N JD $89~ $a!" 2C G.!" $J $I $N 5! 9= $, Cm L\ $5 $l =P $7 $F $$ $k!# $^ $?!" 6a G/!" 9_ Ce 1_ HW $N 3Q 1? F0 NL M" Aw Ld Bj $K 4X O"$7 $F!" 1_ HW $N <’ 5$ IT 0B Dj @- $N 5DO@ $, @9 $s $G $" $k !J Balbus & Ha wley !K!#K\8&5f$G $O!"$3$l$i $NLdBj$K 6&DL $K 8=$l $k MHD IT 0B Dj@- $N Hs@~ 7A H/E8 $H$= $l $K$H $b $J $& <’ 5$ %j %3%M %/ %7%g %s $N AG 2a Dx $r!" ;~ 4V H/ E8 $N #2 <! 85!"#3 <! 85 MHD %7 %_%e %l!< %7%g %s$K $h $j >\ $7 $/D4 $Y$k!# $^ $?!" $3$l $i $N M} O@$r <B >Z 3NG’ $9 $k $3 $H$H!" $5 $i $K $5 $^$6 $^ $J E7 BN EE <’ N. BN8= >] $r H/ 8+ $9 $k $3$H $r L\ E* $H $7$F0J2<$N$h$&$J4QB,E*8&5f$b9T$J$C$F$$$k!# #5!KB@M[ X @~%8%’%C%H$N4QB,E*8&5f!J2<>r!&<FED!K X @~%8%’%C %H $H$O B@ M[%3 %m %JCf $G 4QB, $5 $l$k!" 8+ $+ $11?F0$r $H$b$J$&:YD9 $$0l;~E* X @~A}8w8=>] $N$3$H$r $$ $&!# $3 $l $O !V$h $& $3 $&!W $K $h $k ?7 H/ 8+ 8= >] $G $" $k [3] !# $o$l $o $l $N %0 %k!<%W $G $O X @~ %8%’%C %H 4Q B,$N E5 7? E* %$ %Y %s %H $N >\ :Y 2r @O [4] !" E} 7W E* 8& 5f [5] $r $* $3 $J$C $?!# $= $N 7k 2L $o $+$C $? $3 $H $O!" !J#1!K %8%’%C %H $O!" <’ 5$3hF0$, @9$s$JNN 0h!J3hF0NN0h!& Ib>e<’>l NN0h!& X @~ 51 E@ $J$I!K $G Bg 7? %U %l %" $d %^ %$ %/ %m %U%l %" $J $I $N Gz H/ 8= >] $, 5/ $3 $k $N $K $H $b $J$C $F H/ @8 $9 $k!# !J#2!K %8%’%C %H $N H/@8 8e!" B- 85 $N 3h F0 NN 0h $O 9b 29 %W%i %: %^ $, 8+ $+ $1 >e 8: >/ $7 Cf 6u >u$K $J $k!# $^ $? B- 85 $N <’ 5$ %k!< %W $N 9= B$ $, A0 8e $G JQ 2= $9 $k!# !J#3!K %8%’%C %H $N 8+ $+ $1 B. EY $O %" %k %U %Y %s B. EY $N?t == %Q!< %; %s %H Dx EY!# $3 $l $i $N 4Q B, ;v <B $O %8%’%C %H $N 2C B. 2C G. 5! 9= $, <’ 5$ %j %3 %M %/ %7%g %s $G $" $k $3$H $r 6/ $/ ;Y ;} $7 $F $$ $k!# $o $l $o$l $O $3 $N %a %+ %K %:%‘$r!"?tCM%7%_%e%l!<%7%g%s$K$h$j:F8=$7$? [6] !# #6!K B@ M[ %U %l %" $N 4Q B, E* 8& 5f !J<F ED!& Bg ;3!& H, Be!& 2< >r!K !V$h $& $3 $&!W$K $h $k 4Q B,$G!" $[ $H $s $I $N%U %l %" $K $H $b $J$C $F9b 29 %W %i %: %^ $N J| =P 8= >] $, 8+$i $l $k $3 $H $, L@ $i $+ $K $J$C $? [7] !# $3 $N 7k 2L $O %U %l %" $N <’ 5$ %j %3 %M %/ %7%g%s@b$r3N<B$J$b$N $K$7$?!#$J$<$J$i %j%3%M%/%7%g %s M}O@ $K $h $k $H %W %i %: %^$O 2C G. $@ $1 $G $J $/2C B. $9 $k $O $:$@$+$i $G$"$k!#K\ 8&5f$G$O!V$h $&$3$&!WFp X @~2hA| $r Cf?4 $K 2r @O $7 $F $3 $N J|=P %W %i %: %^ $N J* M}E* 9= B$ $N 2r @O!"E}7WE*2r@O$J$I$r$*$3$J$& [8] !# 3. O"Mm@h =;=j$O !V") 181 El5~ ET ;0Bk;T BgBt 2-21-1 9qN)E7 J8 Bf!W!" EE OC HV 9f $O 0422-34-3xxx !" F AX $O 0422-34- 3700 !#$^$? E-mail address $O!" username @sp ot.m tk.nao.ac.jp $G$"$k!# Fb@~HV9f (xxx) $H ( username ) $O0J2<$NDL$j!# <FED ( 712 , shibata ) 9)F# ( 712 , kudo ) 2#;3 ( 713 , yok o y ama ) Bg;3 ( 718 , ohy ama ) KY ( 733 , hori ) 2<>r ( 712 , shimo jo ) ED>B ( 712 , tanuma ) H,Be ( 712 , yashiro) !# ;29MJ88% [1] Hori K. et al., Pseudo Tw o dimensional Hy- dro dynamic Mo deling of Flare Lo ops, 1996, in preparation [2] Kudoh T. and Shibata K., Mass Flux and T er- minal V elocities of Magnetically Driv en Jets from Accretion Disks, 1995, ApJ, 452, L41{L44 [3] Shibata K. et al., Observ ations of X-ra y Jets with the Y ohk oh Soft X-ra y T elescop e 1992, P ASJ, 44, L173{L179 [4] Shibata K. et al., A Gigantic Coronal Jet Ejected from a Compact Activ e Region in a Coronal Hole, 1994, ApJ, 431, L51{L53 [5] Shimo jo M. et al., Statistical Study of Solar X- ra y Jets Observ ed with the Y ohk oh Soft X-ra y T elescop e 1995, P ASJ in press [6] Y ok o y ama T. and Shibata K., Magnetic recon- nection as the origin of X-ray jets and H � surges on the Sun, 1995, Nature, 375, 42{44 [7] Shibata K. et al., Hot-plasma Ejections Asso- ciated with Compact-lo op Solar Flares, 1995, ApJ, 451, L83{L85 [8] Ohy ama M., 1996, PhD. Thesis Nagoy a Univ. in preparation V ol. 1, 1995 37

F|K\$NM}O@E7J83X Bh 1 9f 1995 G/ (pp.38{39) El5~ETN)Bg3XM}3XIt1’ChJ*M}M}O@8&5f<< 9b 86 J8 O: 1. 9=@. 1995 G/ 10 7n 30 F| 8= :_ $N 9= @. 0w $O 0J 2< $N DL $j $G $9!# 1995 G/ 5 7n $K >. V: 9/ ;K ;a * $, 9- Eg Bg 3X $K E> =P $7!" 8eG$ $H $7 $F 1996 G/ 1 7n $+ $i =u <j $H $7 $F :4!9 LZ ?- ;a * $,2C$o$j$^$9!# 9b86 J8O: ( 65<x )* @/0f K.>< ( =u65<x )* 0f>e ?J (D2) 5\:j =_0l (D1) >.@n8} >D (D1) 4d0f 70 (M1) ;086 9q;R ( 8&5f@8 ) * 0u$OM}O@E7J83X:)CL2q2q0w 2. 8&5f 0J2< $N$h $& $J I} 9-$$ %F!< %^ $N 8& 5f$r 9T$C $F $$ $k!#Ev 65<< $K $O #X @~ E7 J8 3X $N <B 83 8& 5f << $b $" $j!" 8r N. $b ?< $/!"6( NO $7 $F 8& 5f $r ?J $a $F $$ $k!# $^ $?!" 2J 8& Hq =E E@ NN 0h8& 5f [ D6 9b %( %M %k %.!< E7 BN J* M} ] !" [ %i %$ %s #X %, %s %^ @~ ] $K;22C $7 $F =E MW $J Lr 3d $r 2L $?$9 $J $I!" B> 5! 4X $H $N 8& 5f 8rN.$b@9$s$K9T$C$F$$$k!# 2.1 3hF06d2OCf?43K 3hF06d 2O Cf ?4 3K$N 3h F0 @-$O Bg <A NL %V%i%C %/ %[!< %k$X $N9_@Q $K $h$C $F 0z $- 5/ $3 $5 $l $k $H 9M $( $i $l $F $$ $k!# Ev 8&5f<< $G $O 9_ @Q $+ $i %8%’%C %H $K ;j $k =t 2a Dx $r J* M} E* AG 2aDx$K $b $H $E $$ $F I} 9- $/ 8& 5f $r 9T$C $F $$ $k!# $3 $l $^ $G $N <g$J 8&5f 2]Bj $H$7$F $O!" 1) 9b299_ @Q1_ HWCf$N EE;R M[ EE ;RBP $N8z 2L!" 2) I8=‘9_@Q 1_HW $N1t D>9= B$$HmU <M%9 %Z %/ %H %k!" 3) AjBPO@ E*%8%’%C %H$+ $i$N %,%s %^@~ J|<M!" $, $"$2$i$l$k!# 1) $G$O!"EE;RM[ EE;RBP$N@8 @.$,#229 EY9_@Q1_HW $N$H $j$( $k >u BV $K Bg $- $J @) 8B $r 2] $9 $k $3 $H $r L@ $i $+ $K $7 $?!# 2) $G$O!" %3 %s %W%H %s2= $N 8z2L $K $h$C$F I8 =‘1_ HW $+$i$N mU <M %9 %Z %/ %H%k $, Fp #X @~ $^ $G 1d$S $k $3 $H $r L@ $i $+$K $7 $?!# 3) $G $O!" Blazar $N 4Q B, $r @b L@ $9 $k $? $a $K $O!"%8%’%C %H Cf $G Aj BP O@ E* EE ;R $N %( %M %k %.!< $, Bn 1[ $7 $? >u BV $K $J $1 $l $P $J $i $J $$ $3 $H $r L@ $i $+ $K $7 $?!# 8= :_!"%8%’%C %H $N 7A @. 5! 9= $N 8& 5f $K <h $j AH $_ ;O $a $F $$ $k $H$3$m$G$"$k!# 2.2 >W7bGH$K$h$k1’Ch@~$NE}7W2CB. 1’ Ch @~$N 2C B.5! 9= $H $7$F $O!" >W 7bGH $K $h $kE} 7W 2C B. $, :G $bM- NO $G $" $k $,!" <’ >l $, >W 7b GHLL $N K! @~ $H J? 9T $G $" $k J?9T >W 7b GH $G $O!" D6 ?7 @1 ;D 3< $J$I $G 2C B. $5 $l $k M[ ;R $N :G Bg %( %M%k %.!< $, IT B- $9 $k $3 $H $, CN $i $l $F $$ $k!# $= $3$G <’ >l $, K! @~ $H <P8r $9 $k <P $a >W 7b GH $G$N E} 7W 2C B. $N 8& 5f $r 9T $J$C$F $$ $k!# $5 $^ $6 $^ $J 2r @O E* 8! F$ $H $H $b $K!" %b %s %F %+ %k %m K! $r $D $+$C $? 8& 5f $r 9T$C $F $- $?!# $3 $l $^ $G!" $3 $N LdBj $K $D $$ $F $O!" $$ $/ $D $+ $N Aj H? $9 $k 7k 2L $, Js 9p $5 $l $F $* $j!" :. Mp $, $"$C $? $,!" $= $N 86 0x $, >W 7b GH>e N. $G $N N3 ;R J, I[4X ?t $N Hs Ey J} @- $N <h$j 07 $$ $K $" $k $3 $H $r FM $-;_ $a $k $3 $H $, $G $- $?!# $^ $?!" <P $a >W 7b GH $G $N 2CB. ;~ 4V $O J? 9T >W 7b GH $K Hf $Y!"Bg I} $K C; =L $5 $l $& $k$3$H$rL@$i$+$K$7$?!# D6 9b %(%M %k %.!< %,%s %^ @~ $N 4QB, $K $h $j!"1’ Ch @~ $N D6 ?7 @1 5/8; @b $r D> @\ E* $K 8! >Z $G $- $k$3 $H $r O@ $8 $k $J $I!" D6 ?7 @1 ;D 3<!" EEGH 6d 2O $J $I $X $N E, MQ!" 1’ Ch @~ 4Q B, $H $N Hf3S8!F$$J$I$b9T$C$F$$$k!# 2.3 9b291’Ch%W%i%:%^ 6d 2O=8 CD $d D6?7 @1 ;D3< Cf $N 9b29 %W %i%: %^ $K$D $$ $F $= $N 85 AGAH @. $d NO 3X E* G. E* @- <A $r D4$Y $F $$ $k!# 85 AG AH @. $N LdBj $O 85 AG $N 5/ 8; $H2= 3X ?J 2= $H $$ $& 1’ ChJ* M} 3X $N :, K\ Ld Bj$N 0l $D $G $" $k!# 9b 29 %W %i %: %^$K $* $1 $k 86 ;R 2a Dx $N %G!< %? $r JT ;<$7 $F!" mU <M %9 %Z %/ %H %k $K $h $k %W %i %: %^ ?G CG $r 9T $& 7W;; %3!< %I $r 3+ H/ $9 $k $H $H $b $K!" <B :] $N Ld Bj $K 1~MQ $7 $F $$ $k!# FC $K Hs J? 9U EE N%>u BV $N =E MW @- $K Ce L\$7$FD6?7@1;D3<$N8&5f$r9T$C$?!# $^ $?!" SN1987A $J $I $N D6 ?7 @1 ;D 3< $N ?J 2=!" 6d 2O =8 CD $G$N E4 $N 5/ 8; $N Ld Bj$J $I $K $D $$ $F $b 8& 5f$r ?J $a $F $$ $k!# 2.4 Cf@-;R@1 Cf @- ;R@1 $N <’>l $N ?J 2=!"O" @1 Cf @-;R @1 $+ $i$N =E NO GH J| <M!" %Q %k %5!< $+ $i $N %, %s %^ @~ J| <M $J $I $N 8& 5f $r 9T$C $F$$$k!#

2.5 4QB,E*1’ChO@ $3$l$^ $G 1) 0E$$6d 2O$N 7W ?t $J$I $r ;H$C$? 1’ Ch %b%G %k $NH= Dj!" FC$K 1’ Ch Dj ?t$N B8 :_ $N 2DG= @- $N 8!F$!" 2) 9=B$7A @.$KH< $&1’Ch $N:F EEN% 2aDx!" 3) MpN.%b%G%k $K$b $H$E $/ %/%’!< %5!< 5[ <} @~ Cf $N =E ?e AG Hf $N IT Dj @- $N 8! F$!" 4) =E NO %l %s %: $N E} 7W $K $+ $+ $o $k 1’ Ch O@ E* Ld Bj!" 5) %l %$ $j!< ;6 Mp$d :F 7k 9g 2a Dx $J $I 1’ Ch GX 7J J|<M $N AG 2a Dx $N 8! F$!" $r 9T$C $F $- $?!# :# 8e!" 86 ;O 6d 2O $d 6d 2O 4V J* <A $N Ld Bj$r<h$j>e$2$F$$$/M=Dj$G$"$k!# 3. 650i :G6a$NGn;NO@J8 � <P$a>W7bGH$K$h$kN3;R2CB.$N8&5f [ FbF# E}Li : 1995 G/ 3 7n ] � 3hF0 6d2O Cf?4 3K$K $*$1 $k9_ @Q1_ HW $+$i $NmU <M%9 %Z %/%H%k [ ;VB< =SLi : 1995 G/ 3 7n ] � 9=B$7A@.$K$h$k1’Ch$N :FEEN% [ :4!9LZ ?- : 1994 G/ 3 7n ] :G6a$N=$;NO@J8 � %Q%k%5!<$+$i$N%,%s%^@~ J|<M [ 5\:j =_0l : 1995 G/ 3 7n ] � Cf@- ;R@1 O"@1 7O$N 9gBN D>A0 $N%b %G %k$H =ENO GHJ| <M [ >.@n8} >D :1995 G/ 3 7n ] � 3hF06d2O 3K$+$i$N 9b%(%M %k%.!<%, %s%^@~ [ 0f>e ?J : 1994 G/ 3 7n ] � 6d 2O CD %, %9 $N E4 $N B8 :_ Hf $H 6d 2O $N 2= 3X ?J 2= [ ;0 86 9q;R : 1994 G/ 3 7n ] 4. O"Mm@h EE OC HV 9f $O 0426-77-1111( Be I= ) $G $9!# 9b 86 (0426- 77-2502), @/ 0f (0426-77-2516) $N $_ D> DL $G $+ $+ $j $^ $9!# F ax $OJ*M};vL3<<$K$"$j!" 0426-77-2483 $G$9!# E-mail address $O!" username @ph ys.metro-u.ac.jp $G $9!# Fb @~ HV 9f (xxxx) $H 2] Bj L> ( username ) $O 0J 2< $NDL$j$G$9!# Fb@~HV9f username 9b86 3348 tak ahara @/0f 3366 masai 0f>e 3346 inoue >.@n8} 3347 wataru 5\:j 3321 miyazaki 4d0f 3347 iwai ;086 3321 mihara ;29MJ88% [1] K. Masai, Nonequilibria in Thermal Emission from Sup erno v a Remnants, Ap.J, 437, 770{780 (1994) [2] T. Naito and F. T ak ahara, Monte Carlo Sim u- lation of Di�usiv e Particle Acceleration in Sho ck W a v es with Oblique Magnetic Fields, MNRAS, 275, 1077{1092 (1995) [3] T. Shim ura and F. T ak ahara, Emission Sp ec- trum In tegrated o v er Accretion Disk: Compar- ison with Observ ations of Activ e Galactic Nu- clei, ApJ, 440, 610{618 (1995) [4] K. Mihara and F. T ak ahara, Reconsideration on the Iron Abundance in Clusters of Galaxies, P ASJ, 46, 447{460 (1994) [5] S. Sasaki and F. T ak ahara, Cosmological Reionization Caused by Structure F ormation, PTP , 91, 699{721 (1994) [6] S. Inoue and F. T ak ahara, Electron Accelera- tion and Gamma Ra y Emission from Blazars, to app ear in Ap.J, Dec 10, 1995. [7] S. A. Levshako v and F. T ak ahara, E�ect of Spatial Correlations of Chaotic V elo cit y Field on the D/H Measuremen ts from QSO Absorp- tion Sp ectra, to app ear in MNRAS V ol. 1, 1995 39

F|K\$NM}O@E7J83X Bh 1 9f 1995 G/ (pp.40{41) @iMUBg3XM}3XItJ*M}3X2J1’ChJ*M}3X8&5f<< >> 85 N< <# 1. 9=@. 1’Ch J* M} 3X 8& 5f << $O 1994 G/ EY $K H/ B- $7 $? 8& 5f << $G @5 <0 $K $O @i MU Bg 3X M} 3X It J* M} 3X 2J 7W ;; J* M} 3X 9V :B $K =j B0 $7 $F $$ $k!# 1995 G/8= :_!" Bg 3X 1! =$ ;N 2] Dx $N 3X @8 $O @i MU Bg3XBg 3X 1! M} 3X 8& 5f 2J J* M} 3X@l 96 $K!" Gn ;N 2] Dx $N 3X @8 $O@iMU Bg 3X Bg 3X 1! <+A3 2J 3X 8& 5f 2J J* <A2J 3X @l 96 $K =j B0 $9$k!# 1995 G/ 10 7n 1 F|8=:_$N9=@.0w$O0J2<$NDL$j!# 5\O) LP<y ( =u65<x ) � >>85 N<<# ( =u65<x ) � ;32< OBG7 ( Am9g>pJs=hM}%;%s%?!<9V;U ) � NS K~ (D4) G_@n DL5W (D1) Bg5WJ] $"$+$M (M2) EB2, 1Q82 ( 9)3X8&5f2J M2) >>:j 9M;k (M1) 3yED M&@8 (M1) � 0u$OM}O@E7J83X:)CL2q2q0w 2. 8&5f 2.1 E7 BN EE <’ N. BN 8= >] $N ?t CM %7 %_%e %l!< %7%g%s EE<’N. BNNO 3X%3!< %I $rMQ $$$F 0J 2<$N $h $&$J 8&5f $r 9T$C$F $$ $k!# (1) :9 F0 2s E> 1_ HW $K $* $1 $k <’ 5$ 2s E> IT 0B Dj @- (Balbus-Ha wley IT 0B Dj @- ) $N Hs @~ 7A ;~ 4V H/ E8!’ %1%W%i!< 2s E> $9 $k 9_ Ce 1_ HW $N 0lIt $r <h $j =P $7 $? 6I =j E* $J 3 <! 85 %7 %_%e %l!< %7%g %s $K $h$C $F!" =i 4| $K 9_ Ce 1_ HW $r4S$/ <e $$ 0l MM <’ >l $, $" $k >l9g!" <’ 5$ 2s E> IT 0B Dj @- $, ;X?t4X ?t E* $K @. D9 $7 $? 8e!" K0 OB $9 $k $3 $H!" K0 OB ;~ $N <’ 5$MI$.$+ $i5a $a$? <B8z E*$J � $NCM $, 0.01 $+ $i 0.2 Dx EY$K$J $k $3 $H!" IT 0B Dj @- $N @. D9 $K $h$C $F <’ NO @~ $, 6/ $$ JQ7A$d G1 $l $r <u $1 $F 1_ HW Fb It$G <’ 5$ %j %3 %M %/ %7%g %s $r 5/$3$7!" $3 $l $, IT 0B Dj @- $N @. D9$r K0 OB $5 $; $k F/ $- $, $" $k $3 $H!" $3$N $? $a 9_Ce 1_ HW $O <’5$ 2sE> IT 0B Dj@- $K$h$k <’ >l A} I} $H<’ 5$%j %3 %M %/%7%g %s $K $h$k <’ >l ;60o $,$D$j $"$C$?NW3& 0B Dj>u BV $K$J $k $3$H $J $I$r <($7 $? [1] !# (2) :9F02sE>1_HW$K$*$1$k%Q!<%+!<IT0BDj@-!’ %7%" 2sE>1_ HW $N 0l It $r <h $j =P $7 $? 6I =j 3 <! 85 MHD %7 %_%e %l!< %7%g%s $K $h$C $F 2s E> $H B. EY %7 %" $, %Q!< %+!< IT 0B Dj @- $r 0B Dj 2= $9 $k 8z 2L $r D4 $Y $F $$ $k!# 2s E> $H B. EY %7 %" $N N> J} $r 9MN8 $7 $?>l 9g!" 1_ HW$N @V F;LL IU 6a $O Balbus-Hawley IT 0B Dj @- $N $? $a $K Mp N. E* $K $J $k 0l J} $G I= LL IU 6a $G $O %Q!<%+!<IT0BDj@-$K$h$C$F <’5$%k!<%W$,7A @.$5$l$k$H $$ $& 7k 2L $, F@ $i $l $F $$ $k!# (3) Bg 6I E* <’ >l $K 4S $+ $l $? 9_ Ce1_ HW $+ $i $N %8%’%C %H 7A @.$N MHD %7 %_%e %l!<%7%g %s [2] !# (4) 9_ Ce 1_ HW $H <’ 5$ 7w $K $* $1 $k <’ 5$ %j %3 %M %/ %7%g %s!’ Cf ?4 @1 $NAP 6K ;R <’ >l $r 4S $$ $F 9_ Ce 1_ HW $, 2s E> $7 $F $$ $k >l 9g $N ;~ 4V H/ E8 $r 2.5 <! 85 1_ E{ :B I8 $N MHD %7 %_%e %l!< %7%g %s $K $h$C $F D4 $Y!" 9_ Ce 1_ HW $+ $i $N <’ 5$ G1 $l $N Cm F~ $K$h$C $F AP 6K <’ >l $, KD D% $r $O $8 $a KD D% %k!< %W Cf $K %+ %l %s%H %7!< %H $, 7A @. $5 $l $F <’ 5$ %j %3 %M %/ %7%g %s $r 5/ $3 $9 $3 $H!" =i 4| $K JD $8 $F $$ $? <’ >l $, 3+ $$ $? 7A >u $K 6a $E $-!" B@ M[ %3 %m %J Cf $N %X %k %a%C %H %9 %H %j!< %^!< $K N‘ ;w $7 $? N. $l $,7A @. $5 $l $k $3 $H!" <’ 5$ %j %3 %M %/ %7%g %s $K $h$C $F %W %i %: %^$, 2C G. $5 $l $k $3 $H $J $I $r <( $7 $?!# $3 $N 5! 9= $K$h$C $F 5/ $- $k %U %l %" $O Cf ?4 @1$N H> 7B $N ?t G\ $N %9 %1!< %k $K 5Z $V 5p Bg $J $b $N $G $" $j!" ASCA 1R @1 $K $h$C $F4QB,$5$l $?86;O@1$N X @~%U%l%" $r@bL@$9$k$3 $H$,$G $- $k!# (5) $^ $@ <’ >l $r 4^ $a $? 7W ;; $^ $G $O ?J $s $G $$ $J $$ $,!" 30 05$r <u $1 $? <+ 8J =E NO1_ HW $N Hs @~ 7A %7 %_%e %l!< %7%g%s$b9T$C$F$$$k!# 2.2 B@M[Bg5$Cf$N3hF0E*8=>] !V$h$&$3$&!W1R@1$K$h$kFp X @~4QB,%G!<%?$HCO>e4Q B, $+ $i F@ $i $l $k H � @~!" <’ >l $J $I $N %G!< %? $r $b $H $K $7 $F0J 2< $N$h $& $J8& 5f $r9T$C $F$$ $k!# (1) X @~ %8%’%C %H $H H � %5!< %8 $N 4X 78 : X @~ %8%’%C %H $H %5!< %8 $N F1 ;~ 4Q B,7k2L$r 2r@O$7$F!"%8%’%C %H$N:,K\ $K$_$i$l $k X @~51 E@!" H � 51 E@ $N 0L CV!" %8%’%C %H $N ?- $S $k J} 8~!" H/ @8 ;~ 9o $, $[ $\ 0l CW $7 $F $$ $k $3 $H!" $3 $l $i $N %8%’%C %H 8= >] $O Ib >e <’>l NN 0h $G 5/ $- $F $$ $k $3 $H $J$I $r L@ $i $+ $K $7 $?!# $3$N4QB, 7k2L$O X @~ %8%’%C%H$H%5!<%8 $,Ib>e<’ >l$H%3 %m %J <’ >l $N %j%3 %M %/ %7%g %s $K $h$C $F H/ @8 $9 $k $H $$ $& %b %G %k $r ;Y ;} $9 $k $b $N $G $" $k!# 2.5 <! 85!" 3 <! 85 $N EE <’ N.BN %7 %_%e %l!< %7%g %s7k 2L $H 4QB,$H $N Hf 3S $b 9T$C$F $$ $k!# (2) %W %m %_ %M %s %9 J| =P : %W %m %_ %M %s %9 J| =P $K $H $b $J$C$F!V$h$& $3$&!WFp X @~ $G8+$i$l $k%k!<%W9= B$$,$I $N $h $&$K JQ 2= $9 $k $+ $r D4 $Y!" %W %m %_%M %s %9 $r ;Y $( $F $$ $k <’ 5$ %k!< %W $,>e >: $7 $F %3 %m %J Cf $N <’ 5$ %k!< %W $H <’ 5$ %j%3%M%/ %7%g%s$r5/ $3$7!" X @~$N A}8w!"%k!<%W 9=B$$N

GK 2u!" >e>: 1? F0 $N Dd ;_ $H Mn 2< 1? F0 $r <($9 $h $& $J Nc $, 8+ $$ =P $5 $l $?!# $3 $N $h $& $J 2a Dx $N 3 <! 85 %7 %_%e %l!< %7%g %s$b7W2h$7$F$$$k!# 2.3 6d2O7A@.%7%_%e%l!<%7%g%s 86 ;O6d 2O $N 7A@. 4D 6-$H 6d 2O $NBg 0h E*J, I[ $K $D$$ $F D4 $Y $k $? $a $K #3 <! 85 <+ 8J =E NO N. BN ?t CM %7 %_%e %l!< %7%g %s $r 9T $J$C $F $$ $k!# FC $K!" %7 %_%e %l!< %7%g %s $G 2] $5 $l $k 6d 2O $N 7A @. >r 7o$d 6d 2O $+ $i $N %( %M %k %.!< J| =P!" 1’ Ch %b %G %k $r FC D’ $E $1 $k L) EY %Q %i %a!< %? $d 1’ Ch 9‘!" %O%C %V %k Dj ?t$N 6d 2O J, I[ $K M? $( $k8z 2L $K $D $$ $F >\ :Y$K D4 $Y $F $$ $k!# 4Q B, $H $N Hf 3S$r =E ;k $7!" 6d 2O $N 2= 3X ?J 2= $N %b %G %k $b:N $jF~ $l $F high redshift $N6d2O $r MQ $$$? %b %G %k$N 7h Dj$r;n$_$F$$$k!# TVD $H8F $P $l $k N. BN 7W ;; K! $K 4p $E $- #3 <! 85 <+ 8J =E NO N. BN 7W ;; %3!< %I $r3+ H/ $7!" $= $l $r MQ $$ $F J? C3 $J 1’ Ch %b %G %k $K BP $9 $k ?tCM 7W ;; $r 9T $J$C $?!# 6d 2O $+ $i $N G. N. =P $, $" $k NW 3& CM $r 1[ $( $? $H $-!" 6d 2O $N J, I[ $d %, %9 $N 29 EY J, I[ $K 1F6A $, 8= $l $k $3 $H $, J, $+ $j!" $= $N5! 9= $K $D $$ $F >\ $7$/2r@O$7$? [3] !#1’Ch9‘$r$b$?$J$$J?C3$J1’Ch%b%G%k $K 2C $(!"$5 $i $K 1’ Ch %b %G %k $H $7 $F 3+ $$$? %b %G %k $H @5 $N 1’ Ch9‘ $r $b $D J? C3 $J %b %G%k $K $D $$ $F #3 <! 85<+ 8J =E NO N. BN 7W ;; $r 9T$C $?!# 1’Ch %b %G %k $N 0c $$ $, 6d 2O $d %, %9 $N J, I[ $K $$ $+ $J $k 7k2L $r $b $? $i $9 $+ $r D4 $Y $?!# FC $K!" 3+ $$ $? 1’ Ch%b %G %k $O!" L) EY $f $i $. $N @. D9 $,CY $$ $? $a 9= B$ $, == J, $K7A @. $5 $l $J $$ $3 $H!" 0E $$ 6d 2O $N3Q EY Aj 4X $N 4Q B, CM$K9g$o$J $$$3$H$+ $i4~5Q $9$Y$-$3 $H$,<($5 $l$? [4] !# 2.4 JBNs7W;;5!MQ%3!<%I$N3+H/$H2D;k2= 3 <! 85 $N EE <’ N. BN ?t CM %7 %_%e %l!< %7%g %s %3!< %I $r JB Ns 7? $*$h $S %Y %/ %H %k JB Ns 7? $N 7W ;; 5!8~ $- $K =q $- $+ $(!" 16 JB Ns $N %Y %/ %H %k JB Ns 7? 7W ;; 5! $N >l 9g $G 1CPU $N >l 9g$N 12.5 G\$N9bB.2= $rC#@.$7 $?!#$^$? 3 <!857W;;$N7k 2L$r A VS %=%U %H%&%’ %"$r MQ$$ $F2D ;k2= $7 %S%G %*%‘!< %S!<$r:n@.$7$F$$$k!# 3. 650i @5<0$KH/B-$7$F$^$@ 2 G/L\$J$N$GB46H@8$O>/$$!# :G6a$N=$;NO@J8 � <’ 5$ %7 %" IT 0B Dj @- $K $* $1 $k 1t D> =E NO $N 8z 2L [ 0B F# 6Q!’ 1994 G/ 3 7n ] 4. O"Mm@h 1’ Ch J* M} 3X 8& 5f << $K $D $$ $F $N :G ?7 $N >p Js $O WWW (h ttp://www.s.c hiba-u.ac.jp/aplab/) $K $h$C $F F@ $i $l $k!# EE OC HV 9f $O 5\ O)!" >> 85!" ;3 2< 8& 5f << $O %@ %$ %d %k %$ %s J} <0 $G 043-290-xxxx HV $G $" $k $, Bg 3X 1! @8 $N 8& 5f << $O @i MU Bg 3X Be I= 043-251-1111 $+$i $N 8F $S =P $7 $G $" $k!# $^ $?!" E-mail address $O username@c.chiba-u.ac.jp $G$"$k!#Fb@~HV9f$H%f!<%6!<L>$O0J2<$NDL$j!# Fb@~HV9f username 5\O) 3719 miya ji >>85 3724 matumoto ;32< � 3536 y amasita NS 3721 ha y ashi G_@n 3721 umek a w a Bg5WJ] 3721 okub o EB2, 3721 tono ok a >>:j 3721 matuzaki 3yED 3721 k amata F AX: 043-290-3720 ( %@%$%d%k%$%s ) � F AX: 043-290-3544 ( %@%$%d%k%$%s ) Email: y amasita@tanp op o.ip c.c hiba-u.ac.jp ;29MJ88% [1] R. Matsumoto and T. T a jima, Magnetic Vis- cosit y by Lo calized Shear Flow Instabilit y in Magnetized Accretion Disks, ApJ, 445, 767 { 779 (1995) [2] R. Matsumoto, Y. Uchida, S. Hirose, K. Shi- bata, M.R. Ha y ashi, G. F errari, G. Bo do and C. Norman, Radio Jets and the F ormation of Activ e Galaxies: Accretion Av alanc hes on the T orus by the E�ect of Large Scale Magnetic Field, ApJ in press (1996) [3] K. Y amashita, A Numerical Study of Galaxy F ormation and the Large Scale Structure of the Univ erse, Progress of Theoretical Physics 89- 2 , 355 { 369 (1993) [4] K. Y amashita and Y. Y oshii, Hydro dynamical Sim ulation of Galaxy F ormation in the FR W Univ erses, in preparation V ol. 1, 1995 41

F|K\$NM}O@E7J83X Bh 1 9f 1995 G/ (pp.42{43) M}2=3X8&5f=j 1’Ch3KJ*M}!?6E=L7O1’ChJ*M}%0%k!<%W K> 7n M% ;R 1. 9=@. M}2= 3X 8& 5f =j $N Nuclear astroph ysics/Condensed- matter astroph ysics %0%k!<%W$O!" 86;R3KJ*M}!" J*@- J*M}$N 1’ Ch $X $N 4X O"!" 1~ MQ $r 8&5f $9 $k $3 $H $r L\ E* $H $7 $F!"M} 8& $N 4X 78 <T $, =8 $^$C $? %0 %k!< %W $G $9!# 1995 G/ 10 7n8=:_$N9=@.0w$O0J2<$NDL$j$G$9!# C+H* M&IW ( %j%K%"%C%/8&5f<<<gG$8&5f0w ) 0KF&;3 7rIW ( ElK.Bg5R0w65<x!?El5~Bg3XL>M@65<x ) y EZ4t Gn ( Bg:eBg3X3KJ*M}8&5f%;%s%?!<65<x ) y ?F>> OB9@ ( L>8E20Bg3X9)3X8&5f2J=u<j )* y =;5H 8w2p ( 7W;;2J3X8&5f<<8&5f0w )* K>7n M%;R ( %j%K%"%C%/8&5f<<4pAC2J3XFCJL8&5f0w )* ?{86 M:0l ( %j%K%"%C%/8&5f<<>)Ne8&5f0w ) * 0u$OM}O@E7J83X:)CL2q2q0w y 0u$OM}2=3X8&5f=j6&F18&5f0w ( %j%K%"%C%/8&5f<< ) 2. 8&5f 2f!9$N %0%k!< %W $N Bh 0l$N FC ?’ $O!" C+ H*<g G$ $r Cf ?4$H $9$kM} 8& $N IT 0B Dj 3K %S!< %‘ $N <B 83 %0 %k!< %W $H Hs >o $K 6a $/$K $" $j!" <B 83 $H 6[ L) $K O" 7H $7 $F $$ $k $H $$ $& E@ $G $" $k!#IT0B Dj 3K ( E7 A3 $K $O 0B Dj $K B8 :_ $7 $J $$!" Cf @- ;R 2a >j3K!&M[ ;R 2a >j 3K ) $O!" 1’ Ch $G $N 85 AG 9g @. $r 8& 5f $9 $k >e$G$N MW $G $" $k ( Nc $( $P!" J8 8% [1] $r ;2 >H ) !# 2f!9 $O ?7 $7$/$3 $N %0 %k!< %W $r $O $8 $a $k $K $" $? $j!" $^ $: <g $K Cf @- ;R@1$r8&5fBP>]$H$7$F$$$k!# Cf@-;R @1 $O!" Cf@- ;R 2a >j3K $N 6K8B $K $" $k$H 9M $( $i$l $kE7 BN $G $" $k!# %/ %i %9 %H $H 8F $P $l $k I= LL $K 6a $$ It J, $O!"Cf @- ;R 2a >j 3K!" Cf @- ;R D6 N. BN!" =L B‘ $7 $? EE ;R $+ $i @.$C$F$$ $k!# %3 %" $H 8F $P $l $k Cf ?4 It J, $O 86 ;R 3K $, $9 $Y $F2r$1 $F $7 $^$C $? 0l MM 3K J* <A $G $" $j!" $3 $3 $G $O Cf @- ;R $OD6N. F0!" M[ ;R $O D6 EA F3 >u BV $K $" $k!# $^ $? @1 $N <’ >l $O E57?E*$K 10 12 Gauss $H$$$&D66/<’>l$G$"$k!# $3$N$h $& $K 3K ;R!&EE ;R B? BN7O $N MM!9 $J Aj$+ $i @. $kCf @-;R@1 $N @- <A $r @5 $7 $/ M} 2r $9$k $? $a $K $O!" 9= @. ;R $N E} 7WE*@- <A $@ $1 $G $J $/!" <B :] $K F/$/ Aj 8_ :n MQ $^ $G 9M N8 $9 $kI, MW $, $" $k!# FC $K 3K NO $O =E MW $J Lr 3d $r C4$C $F $* $j!" 3KJ*<A $N K0 OB @- $d!" IT 0B Dj 3K $N @- <A!" @1 Fb It $N J* <A Ey $rE}0l E* $K 5- =R $9 $k $3 $H $, K\<A E* $G $" $k!# $3 $N 4Q E@ $+ $i!"86;R 3K J, Ln $K $* $$ $F!" :G 6a B? $/ $N @. 8y $r <} $a $F $$ $kAjBP O@ E* 3K ;R B? BN M} O@ $r E,MQ $9 $k $3 $H $, K> $^ $7 $$!# C" $7 $3 $N M} O@$O Hs >o $K 7W ;; $, :$ Fq $G $" $k $? $a!" EZ 4t!" ?{ 86 $O Aj BP O@E* 3K ;R B? BN M} O@ $r 4p $K!" $h $j 07 $$ 0W $/!" $+ $DIT 0B Dj 3K $^ $G 4^ $a$? 9- $$ HO 0O $N 86 ;R 3K$N <A NL $d H> 7BEy$r:F8=$G$-$kM-8zLO7?$N9=C[$r9T$J$C$F$-$? [2] !# $3 $N LO 7? $r MQ $$ $F!" =; 5H $i $O!" Nm!" M- 8B 29 EY $K $* $1 $k 3K J* <A!" Cf @- ;R@1 J* <A!" D6 ?7 @1 J* <A $N @- <A $r E} 0l E* $K D4$Y$F$-$? ( Nc$($P!" [3]) !# $5 $F Cf @- ;R @1 Fb It $K $* $$ $F!" L) EY $, >e >: $9 $k $K $D $l!" Cf @-;R 2a >j 3K $, 0l MM 3K J* <A $K $I$N $h $& $K M; 2r $7 $F $$ $/ $+!" $H $$ $&$3 $H $O!" =c ?h $K M} O@ E* 6= L# $, $" $k $H $3 $m $G $" $k!# ?F >>$i $O!" 0l MM 3K J* <A $K M; 2r $9 $k D> A0 $G $O 86 ;R 3K $, K@ >u!&HD >u $H $$$C $? FC 0[ $J 7A >u $r $H $j F@ $k $3 $H $r Dj @- E*!" Dj NL E* $K L@ $i $+ $K $7 $F $- $? ( Nc $( $P!" [4]) !# 0lJ}!" 0KF&;3$HK>7n$O!" 86;R3K$HD6N.F0NL;R12$H $N Aj 8_ :n MQ $r9M $( $k $3 $H $K $h$C $F!" $3 $N Hs 5e 7A 86 ;R 3K $r %0 %j%C %A $H 8F$P $l $k Cf @- ;R @1 $N 8= >] $H 4X O" $E $1!" $^ $? BgNL $K B8 :_ $9 $k NL ;R12 $r => Mh $N O" B3 BN 6a;w $G $O $J $/ Hy ;k E*$K 07 $& $3 $H $K $h$C $F 12 ;e 4V @MNO $N 12 L) EY 0M B8 9‘ $r 0z $- =P $7!" ;M H> @$ 5* $N Ld Bj $H $J$C $F $$ $k %0 %j%C %A $N 5/8;$K$D$$$F!"J*M}E*Hy;kE*%b%G%k$rDs0F$7$? [5] !# 0J >e $N$h $& $J 8&5f GX 7J $r ;}$D $b $N $,=8 $^$C $F!" $3 $N 6& F1 8& 5f %0 %k!<%W $r $O $8 $a $? $P $+ $j $G $" $k $,!" 4{ $K 0J 2< $N $h $& $J @.2L $, F@ $i $l $F $$ $k!# $^ $:!" Aj BP O@ E* 3K ;R B? BN M} O@ $G D> @\ F@ $i $l $? >u BV J} Dx <0 $r MQ $$ $F Cf @- ;R @1 $N 9= B$ $r 9- $$ L)EY HO 0O $K $o $?$C $F D4 $Y!" %/ %i %9 %H It J, $G $O!" Hs 5e 7A 86 ;R 3K $N =P 8= $9 $k L) EY NN 0h $d 86 ;R 3K $N M[ ;R ?t $,!" Hs AjBP O@ $N OH AH $G CN $i $l $k IA A|$H $O $+ $J $j 0[ $J $k $3 $H!" Kt %3 %" It J, $G $O!" M[ ;R $N 3d 9g $, Hs >o $K Bg $- $/!" direct URCA $H8F$P $l $k %K%e!< %H %j%N 2a Dx $, 5/ $3$j!" @1 $NNd 5Q $N %7 %J %j %* $,=> Mh $N $b $N $+ $i Bg $-$/ JQ $o $j F@ $k$3$H$r<($7$? [6] !#<!$K$3$N7k2LF@$i$l$?86;R3K$NM[ ;R ?t!" H> 7B $J $I $r MQ $$!" =L B‘ EE ;R $K $h $k $7$c $X $$ $N 1F 6A $r 9MN8 $9 $k $H!" %/ %i %9 %H Fb $G D6 N.F0 12 ;e $, M6 H/ $9 $k 5e 7A 86;R 3K $N 3K M; 9g $, 5/ $3 $j F@ $k$3 $H $r <( $7!" $3 $N 7k 2L @8 $8$k Hs 5e 7A 86 ;R 3K $, %0 %j%C %A 8=>] $H 4X O" $9 $k $H $$ $&>e5-%b%G%k$r3HD%$7$? [7] !#$5$i$KCf@-;R@1%/%i%9%H Cf $NCf @- ;R 2a >j 3K $H <B83 << $G F@ $i $l $k Cf @-;R 2a >j 3K $H $, BP >N%( %M %k %.!< $K $h $j Hs >o $K L) @\$K 4X 78 $7 $F $$ $k $3 $H$rL@$i$+$K$7 [8] !"$^$?$3$NBP>N%(%M%k%.!<$r86;R3K H>7B$NB,Dj$+$i<B83E*$K7hDj$G$-$k$3$H$r<($7$? [9] !# >e =R $NMM $J 8&5f $N J} 8~$r $5 $i $K?d ?J $9 $k$K 2C $(!" :#

8e $O!" Cf@- ;R @1 $N <’ >l $d D6 ?7 @1 Gz H/ ;~$K 5/ $- $k $H 9M $( $i$l $F $$$k =E 85 AG9g @. 2aDx (r-pro cess) $J $I $N8& 5f $b ?J$a$i$l$kM=Dj$G$"$k!# 3. O"Mm@h M}2=3X8&5f=j %j%K%"%C%/8&5f<< =;=j : ") 351-01 :k6L8)OB8w;T9-Bt 2-1 EEOC : 048-462-1111 ext. 4215 F AX: 048-462-4689 E-mail addr ess list C+H* tanihata@rikv ax.rik en.go.jp 0KF&;3 izuyama@postman.riken.go.jp EZ4t toki@rcnpvx.rcnp.osak a-u.ac.jp ?F>> oy ak@p ostman.rik en.go.jp =;5H sumi@p ostman.riken.go.jp K>7n motizuki@p ostman.rik en.go.jp ?{86 sugahara@p ostman.riken.go.jp ;29MJ88% [1] C+ H* M& IW!" 1995. " IT 0BDj 86 ;R 3K $H 1’Ch $G $N 85 AG 9g@. " !"2J3X!" 65, 3. [2] Sugahara, Y. & T oki, H. 1994. \Relativistic mean-�eld theory for unstable n uclei with non- linear � and ! terms", Nucl. Phys. A579, 557. [3] Sumiyosi, K., Kuw abara, H., & T oki, H. 1995, \Relativistic mean �eld theory with non-linear � and ! terms for neutron stars and sup er- no v ae", Nucl. Ph ys. A581, 725. [4] Oyamatsu, K. & Y amada, M. 1994. \Shell en- ergies of non-spherical nuclei in the inner crust of a neutron star", Nucl. Ph ys. A578, 181. [5] Mo c hizuki, Y. & Izuy ama, T. 1995. \Self- trapping of Sup er uid V ortices and the Origin of Pulsar Glitc hes", Astrophys. J, 440, 263. [6] Sumiyoshi, K., Oy amatsu, K., & T oki, H. 1995. \Neutron Star Pro�les in the Relativistic Bruec kner Hartree F o c k Theory", Nucl. Phys. A, accepted. [7] Mo c hizuki, Y.S., Oyamatsu, K. & Izuy ama, T. 1995, in prep eration. [8] Oyamatsu, K., Sumiyoshi, K., Mo c hizuki, Y.S., & T oki, H. 1995, in prep eration. [9] Sugahara, Y., Sumiy oshi, K., T oki, H., & T ani- hata, I. 1995, in prep eration. V ol. 1, 1995 43

F|K\$NM}O@E7J83X Bh 1 9f 1995 G/ (pp.44{45) L>8E20Bg3XM}3XItE7BNJ*M}8&5f<< 2V NX CN 9, 1. 9=@. E7BN J*M} 3X 8& 5f << !JN, >N!’ #A8&!K $O @5 <0 $K $O!" L>8E 20 Bg 3X Bg3X 1! M}3X 8& 5f2J AGN3;R 1’ ChJ* M} 3X@l 96 $K =jB0 $7$^$9!# 8& 5f << $G $O M} O@ E7 BN J*M} 3X $H EE GH E7 J8 3X $r 8& 5f$7$F $$ $k %0 %k!< %W $, $" $j $^ $9 $,!" $3 $3 $G $O M} O@ E7 BN J* M} 3X $N %0%k!< %W $@ $1 $r>R 2p $7 $^ $9!# 1995 G/ 10 7n 31 F|8=:_$N9=@.0w$O0J2<$NDL$j$G$9!# F#K\ 8w>< ( 65<x )* 2VNX CN9, ( =u65<x )* B<0f CiG7 ( =u<j )* 7(0f BY<y ( 8&5f@8 )* 1’:4H~ >;=S (D3) ?.ED 9@;J (D2) >>K\ NQL@ (D2) CfEg 9/ (D1) @>9g 0lLp (M2) @n8} Ao (M1) J!ED >0Li (M1) * 0u$OM}O@E7J83X:)CL2q2q0w 2. 8&5f 2.1 5e>u@1CD$N7A@. 5e >u @1 CD $O 10 4 � 10 6 8D $N @1 $, 10 ?t p c %9 %1!< %k $N 69 $$ NN 0h $K 6E =L $7 $?!" 1’ Ch =i 4| $K $* $1 $k 6d 2O 7A @. $N 80 $r0.$k =E MW $J E7 BN $G $" $k!# K\ 8& 5f << $G $O!" 6d 2O @1 4V %, %9$N6/ $$ >W FM $H $= $l$K 0z $- B3 $/ 5^ B. $JNd 5Q $H =E NO IT 0B Dj$K$h$C $F 7A @. $5 $l $k %, %9 $N 2t$, 86 ;O 5e >u @1 CD $H $7 $F L7=b$N L5 $$ $3 $H $r 3N $+ $a $?!# $^ $?!" Bg >. %^ %< %i %s 1@ 6d 2O$N2a 5n $N 50 F; $r 2r @O $7!" $3 $N$h $& $J %, %9 1@ $N >W FM $, B>$N0l HL $N 6d 2O $K $b IQ HK $K 5/$3 $j $& $k $3 $H $r <( $7 $?!# 5e >u @1 CD $O A4It $, 8E $$ cosmological $J2= @P$G $O $J $/!" %,%9$, == J, $" $j 7c $7$$ >W FM $r 5/ $3 $9 1?F0 >u BV $K $" $l $P 2?;~$G $b 2? =h $G $b 7A@. $5 $l $k Ia DL $N E7BN $G $" $k $3 $H $r <($7$?!# [1] 2.2 %U%#%i%a%s%H>uJ,;R1@$N?J2= @14V%, %9 $O $7$P $7 $P :YD9 $$ %U%#%i %a %s %H>u $r $J $7$F B8:_ $9 $k!# $= $l $i $N %U%# %i %a %s %H >u J, ;R 1@ $K $O!" Bg 6I E*$J<’ >l $d 2s E> $H 2r<a $G $- $k B. EY 9= B$$, 4Q B, $5 $l $F $$ $k!# $^ $? Fb It $K $O %+ %9 %1!< %I E* $J J, Nv $K $h$C $F 7A @. $5 $l $? $H ;W $o $l$k!" Bg >. $5 $^ $6 $^ $J %9 %1!< %k $N %, %9 $N 2t $, $_ $i $l $k!# K\8& 5f << $G $O <’ >l $d 2s E> $r H< $& %U%# %i %a %s %H >uJ, ;R 1@ $N %b %G %k $r $D $/ $j!" $=$N 0B Dj @- $d NO 3X E* ?J2=$rM}O@E*$KD4$Y$F$-$?!# [2] %U%# %i %a%s %H >uJ, ;R 1@ $O:Y D9 $/ 1d$S $? <4 J}8~ $K J, Nv $7 $d $9 $/!" J, Nv$N GH D9 $O %U%# %i %a %s %H $N D> 7B $N Ls ?t G\ $K $J $k!# %U%# %i %a%s %H >u J, ;R 1@ $, <4 $K J? 9T $J <’ >l $K 4S $+ $l $F $$ $? $j!"<4 $r Cf ?4 $K 2s E> $7 $F $$ $k >l 9g $O!" J, Nv $K $h$C $F <4 $K ?bD> $J 1_ HW $, 7A @. $5 $l $k!# 7A @. $5 $l $? 1_ HW $O F0E* $K <} =L $r $D $E $1!" LL L) EY $OCf ?4 $+ $i $N 5w N% $K 5UHfNc$9$k$h$&$K$J$k (� / r � 1 ) !#$3$N;~$NLLL)EY?J 2= $O Aj ;w 2r $K $h$C $F $h $/ I= 8= $G $- $k!# Aj ;w 2r $G $O!" %, %9 $N 2; B. c s $, LL L) EY $d <A NL 9_ Ce N( $r 7h Dj $9 $k!# c s $, Bg$- $$$[ $I!" =E$? $$ 1_HW $, 7A@. $5 $l$k!# [4] Aj;w2r $N ?t 3XE*9=B$$d0BDj@-$K$D$$$F$O8=:_8&5fCf$G$"$k!# $^ $? :G 6a $O!" %7!< %H >u $N %, %9 1@ $, J, Nv $9 $k $3 $H $K $h$C $F %U%# %i %a %s%H >u $N J, ;R 1@ $r 7A @. $9 $k %b %G %k $K $D $$ $F $b ?t CM %7 %_%e %l!< %7%g %s $r 9T $J$C $F $$ $k!# =i 4| <’ >l $, %7!< %H >u $N %, %9 1@ $N Fb It $r Av$C $F $$ $k >l 9g!" 7A @. $5 $l $? %U%# %i %a%s %H >u J, ;R 1@ $N <’ >l $O!" Fb It $G J, ;R 1@ $N <4 $K J? 9T $G30 It $G <4 $K ?b D> $K $J $k!# $= $N $h $& $J %U%# %i%a%s %H>u J,;R 1@$O =ENOE* $J;~ 4V<\ EY$N 10 G\6a$/$N <w L?$r$b$D$3$H$rL@$i$+$K$7$?!# [5] 2.3 3hF0E*6d2OCf?43K 3h F0E* 6d 2O $N8w EY $,C; $$ ;~ 4V<\ EY $GBg $- $/JQ F0 $7 $F $$ $k $3 $H $+ $i!" $= $N Cf ?4 $K $" $k %V %i%C %/ %[!< %k $X $N <A NL 9_ Ce$b 7c $7 $/ JQ F0 $7 $F $$ $k $H M=A[ $5 $l $k!# ;~ 4V JQ F0 $N $" $k %, %9 $NN. $l $O!" >W 7b GH $r 7A @. $7 $d $9 $$!# >W 7b GH $O N3 ;R$r 2C B. $7!" ;~ 4V E* $K JQ F0 $9 $k&C @~ 8; $H $J $k $H 4| BT $5 $l $k!# K\ 8&5f << $G $O $3 $N $h $& $J 9M $( $+ $i!" %, %9 $N 2t $, 12 $r 4, $- $J $, $i %V %i%C %/ %[!< %k $X %" %/ %j!< %7%g %s $7 $F $f $/ MM ;R $r ?t CM %7 %_%e %l!< %7%g %s $K $h$C $F D4 $Y $F $$ $k!# %, %9 2t $N >W FM $K $h$C $F 7A @. $5 $l $? >W 7b GH $O!" 9_ Ce 1_ HW $N Cf ?4 <4 IU 6a $G <} B+ $7!" <4 J} 8~ $X $N 9b B. N. !J%8%’%C %H!K $r 7A @. $9 $k!# %, %9 $N 2t $, Dj 4| E* $K 9_ $j Cm $2 $P!" %V %i%C %/ %[!< %k $O &C @~ %U %l %" $r 5/ $3 $7 $J $, $i!" 4V7gE*$K%8%’%C%H$r?a$-=P$9$H9M$($i$l$k!#

3. 650i :G6a$NGn;NO@J8 � <’ 2= $7 $? %U%# %i %a %s %H >u @1 4V 1@ $N J, Nv $H <} =L [ Cf B< J8N4 : 1995 G/ 3 7n ] :G6a$N=$;NO@J8 � <P$a <’>l $rH< $& %U%#%i %a%s %H>u J,;R 1@$N 7A @.$H ?J 2= [ CfEg 9/ : 1995 G/ 2 7n ] � >W7bGH$rH<$&9_CeN.$N0B Dj@- [ ?.ED 9@;J : 1994 G/ 2 7n ] � 2s E> $7 $F $$ $k %U%# %i %a %s %H >u J, ;R 1@ $N J, Nv [ >> K\ NQL@ : 1994 G/ 2 7n ] � >WFM $K $h $k %, %9 1@ $N 05 =L!& J, Nv $H 5e >u @1 CD 7A @. [ 1’ :4H~ >;=S : 1993 G/ 2 7n ] 4. O"Mm@h E7 BN J* M} 3X 8& 5f << $K $D $$ $F $N :G ?7 $N >p Js $O!" www ( %[!< %‘ %Z!< %8 $O http://a.ph ys.nago y a-u.ac.jp/) $K $h$C $F F@ $i $l $^ $9!# EE OC HV 9f $O %@ %$ %" %k %$ %s J} <0 $G!" 052-789-xxxx HV $G $9!# $^ $? E-mail address $O!" username @a.ph ys.nago y a-u.ac.jp $G$9!# Fb@~ HV 9f (xxx) $H2]BjHV9f ( username ) $O0J2<$NDL$j$G$9!# Fb@~HV9f username F#K\ 2427 fujimoto 2VNX 2841 hana w a B<0f 2871 7(0f 2842 kumai 1’:4H~ 2842 usami ?.ED 2843 nobuta >>K\ 2843 matsu CfEg 2843 nak a jima @>9g 2842 saigo @n8} 2842 gucci J!ED 2842 fukuda B<0fCiG7$X$NEE;R%a %$%k$O a41531a@nucc.cc.nago y a- u.ac.jp $X$*4j$$$7$^$9!# ;29MJ88% [1] Y. Kumai, B. Basu, and M. F ujimoto, F orma- tion of Globular Clusters from Gas in Large- Scale Unorganized Motion in Galaxies, ApJ, 404, 144{161 [2] T. Matsumoto, F. Nak am ura, and T. Hanaw a, F ragmen tation of Magnetized Filamen tary Molecular Cloud Rotating around Its Axis, P ASJ, 46, 243{255 (1994) [3] K. Nobuta, and T. Hanaw a, Instability of Ac- cretion Flow with a Sho c k W a v e, P ASJ, 46, 257{265 (1994) [4] F. Nak am ura, T. Hanaw a, and T. Nak ano, F ragmen tation of Filamentary Molecu- lar Clouds with Longitudinal Magnetic Fields: F ormation of Disks and Their Collapse, ApJ, 770{786 (1995) [5] Y. Nak a jima and T. Hanaw a, F ormation and Ev olution of Filamentary Molecular Clouds with Oblieque Magnetic Field, submitted to ApJ (1995) V ol. 1, 1995 45

F|K\$NM}O@E7J83X Bh 1 9f 1995 G/ (pp.46{46) 3KM;9g2J3X8&5f=j 8&5f!&4k2h>pJs%;%s%?!< B< >e @t 1. 9=@. 3KM;9g 2J3X8&5f=j 8&5f!&4k2h>pJs%;%s%?!<$G$O!" %W %i%:%^ Cf $G $N 86 ;R J, ;R 2a Dx!" 86 ;R J, ;R!& O’ :‘ NA 4X O" $N %G!<%?!< %Y!< %9!" D- 3 He 3K M; 9g!" <’ 5$ N. BN!" B@ M[ %U %l%"$J $I $N 8& 5f $, <g $K 9T $J $o$l $F $$ $k $,!" E7 J8 3X $K 4X O"$9 $k 8& 5f $r 9T $J$C $F $$ $k $N $O 1995 G/ 10 7n 31 F| 8= :_0J2<$N 3 L>$G$"$k!# 2CF# N4;R ( =u65<x ) EDCf 4pI’ ( =u65<x ) B<>e @t (COE 8&5f0w )* * 0u$OM}O@E7J83X:)CL2q2q0w 2. 8&5f 2.1 QSO 5[<}@~7O %/%’!<%5!<$N 5[ <} @~ 7O $H$7 $F 4Q B, $5 $l$k 6d 2O 4V 1@ , Ly � forests, $K$D$$$F!" Minihalo mo del $K4p$E$$$? M} O@ %b %G %k $r ?t CM 7W ;; $r MQ $$ $F D4 $Y $F $$ $k!# :G 6a KECK K> 1s 6@ $G 4Q B, $5 $l $? forest $K IU ?o $7 $? CIV 5[ <}@~$r @b L@ $9 $k $? $a!" %b %G %k $r 3H D% Cf $G $" $j!" 6d 2O $@ $H;W$o $l $F $$ $k B> $N5[ <} @~ 7O $H $N 4X 78$b D4 $Y $k M= Dj $G $"$k ( B<>e!K!# 2.2 6d2O$H6d2O4VJ*<A$NAj8_:nMQ BJ1_6d 2O $, 6d2O CD $N Cf$G 1? F0$9 $k $3 $H$K $h$C $F @8$8 $kF005 $,!" $I $N $/ $i $$ 6b B0 $d G. %( %M %k %.!< $r 6d 2O 4V %, %9$K6! 5k $9 $k $+!" ?t CM N. BN 7W ;; $G D4 $Y!" 6d 2O CD Fb $G $N E4J,I[$d29EYJ,I[$K$D$$$FD4$Y$?!JB<>e!K!# $^$?!"bd >. 6d 2O $N?J 2= $, 3005 $K $h$C $F 1F6A $5 $l $k$3 $H$r!" ?t CM N. BN 7W ;; $G!" F0 05 $b 4^ $a $F D4 $Y!" 6d 2O CD Fb $G$O!" bd >. 6d 2O $O %, %9 $r J]$C $F @1 7A @. $r 7Q B3 $G $- $k $,!"%U%#!< %k %I $G $O!" %, %9 $r <:$C $F @1 7A @. $r B3 $1 $i $l $J$$$3$H$r<($7$?!JB<>e!K!# 2.3 L 3L%$%*%s$N%9%Z%/%H%k 1’ Ch %W %i %: %^ ( n e � 1cm � 3 ) $+ $i 3K M; 9g %W %i %: %^ ( n e � 10 17 cm � 3 ) Cf $G $N L 3L %$ %* %s ( E4 $J $i F eXVI I-F eXXIV) $N %9 %Z %/ %H %k $r!" >W FM mU <M %b %G %k $r MQ $$ $F 3F %$ %* %s $N 3F Ne 5/ >uBV $N level p opulation $r 7W ;; $7 $F 5a $a!"%9 %Z %/ %H %k @~ $N 6/ EY Hf $N 29 EY 0M B8 @-!& L)EY0MB8@-$rD4$Y$F$$ $k!#F@$i$l$?7k2L$O!" 3KM;9g%W %i %:%^ $N %W %i %: %^?G CG $K MQ $$ $i$l $k $[ $+!" !V$h $& $3 $&!W $d SOHO $J $I $G 4Q B, $5 $l $k B@ M[ %U %l %" $d!" !V$" $9$+!W$J $I$G 4QB, $5$l$k!" 7OFbE7BN$d!" A GN !" 6d2O CD$J$I$N9b29%,%9$NJ* M}>uBV$rD4$Y$k$N$K$b!" 1~MQ$O 2DG=$G $"$k!# 8=:_ $^$G!" C, O, F e $J$I$N%$ %*%s $K$D $$ $F8&5f$r?J$a$F$$$k!J2CF#!"B<>e!K!# 2.4 B@M[%U%l%" L5 >W FM %W %i %: %^ $r N3 ;R K! $G <h $j 07$C $? %7 %_%e %l!< %7%g %s $G!" <’ >l $N reconnection $J $I $r D4 $Y!" B@ M[ %U %l%"$X$b1~MQ$7$?8&5f$r9T$J$C$F$$$k!JEDCf!K!# X @~1R@1 !V$h$&$3$&!W$N BCS( %V%i%C %07k>=J, 8w4o ) $r MQ $$ $F!" B@ M[%U %l %" $N J, 8w 4Q B, $r 9T $J $$!" %9 %Z %/ %H %k @~ $N2r @O $+ $i %U %l %" $N EE ;R 29 EY!"%$ %* %s 29 EY $d EE ;R L) EY!" %$ %* %s B8:_ Hf $r D4 $Y!" B@ M[ %U %l %" $N J* M} >u BV $N 2rL@$rL\;X$7$F$$$k!J2CF#!K!# 3. O"Mm@h =j:_CO!’") 464-01 L>8E20;T@i<o6hITO7D. F ax: 052-789-1037 EE OC !J%@%$ %d %k%$ %s : 052-789-xxxx !K$* $h $S EE;R %a %$%k%"%I%l%9$O0J2<$N$H$*$j!# EEOC email address 2CF# 4258 tak ak o@dpk ato.nifs.ac.jp EDCf 4569 m tanak a@dpcherry .nifs.ac.jp B<>e 4271 m urak ami@dpk ato.nifs.ac.jp

F|K\$NM}O@E7J83X Bh 1 9f 1995 G/ (pp.47{47) 0&CN650iBg3XJ*M}!&1’Ch2J3XNN0h Bt Ip J8 1. 9=@. @5 <0 $K $O!$ 0& CN 65 0i Bg 3X Am 9g 2J 3X 2] Am 9g M} 3X %3!< %9 <+ A3 2J 3X A* =$ J* M}!& 1’ Ch 2J 3X NN 0h $G!$ M} O@ J* M} 3X 8& 5f<T 3 L> $HM} O@ E7 BN J*M} 3X 8& 5f <T 2 L> $+ $i$J $j $^ $9 $,!$ $3 $3 $G $O E7 BNJ* M} 3X 4X 78 <T $@ $1 $r >R 2p $7 $^ $9!# Bg 3X1! $O65 0w M\ @.7O $N 650i 3X 8& 5f2J M}2J65 0i @l96 CO3X@l =$ ( Bt ) !$ F1J*M}3X @l =$ ( 9b66 ) $N=$;N$@ $1 $G$9!# 1995 G/ 10 7n 31 F| 8= :_ $N 9= @. $O 0J 2< $N DL $j $G , Bg 3X 1! @8 $O $$$^$;$s!# Bt IpJ8 ( 65 <x )* 9b66??Ao ( =u65<x )* * 0u$OM}O@E7J83X:)CL2q2q0w 2. 8&5f 2.1 6d2O<’>l$N7A>u$H0];}!$%^%<%i%s1@N. 12>u6d2O$KB8:_$9$kAPBP>N12>u (BSS) <’>l$N7A>u$N 0];}5!9=$H$7 $F6d2O%@ %$%J%b$r F3F~$7!$6d 2O$K BSS <’ >l $, B8 :_ $G $- $k$3 $H!$ %O %m!< $N <’ >l $O 6d 2O LL $K ?b D> $H $J $k $3 $H!$ %@ %$ %J%b GH $H L) EY GH $N Aj 8_ :n MQ $K $h $j!$ %, %9$N12>uOS$,H/@8$9$k$3$H$J$I$r<($7$? [1] !# $^ $?!$ 6d 2O7O $N :G ?7 $N%Q %i %a!< %? $r MQ$$ $F!$ Bg >. %^ %<%i %s 1@ $N2a 5n 150 2/ G/ $K$o $? $k50 F; $r5a $a!$ %^ %<%i %s 1@ N.$N 7A >u $d B. EY J, I[!$ N> 1@ $r Jq $‘%, %9 $N J, I[ $N FC D’$H7A>u$J$I$,4QB,$H$h$/0lCW$9$k$3$H$r<($7$? [2] !# !JBt!K 2.2 %V %i%C %/ %[!< %k <’ 5$ 7w!$ %Q %k %5!< $+ $i @11@$X$N%(%M%k%.!<M"Aw 3hF06d2O3K$d%3%s%Q%/%H X @~8;$K$*$$$F8+$i$l$k3h F0 @-!$ FC $K %8%’%C %H >u $N %W %i %: %^ J| =P $K $D $$ $F $= $N 5/ 8; $r L@ $i $+ $K $9 $k $? $a!$ %V %i%C %/ %[!< %k $H $= $N <~ $j $N %W %i %: %^ 5Z $S <’ >l $G 9= @. $5 $l $k !V%V %i%C %/ %[!< %k <’ 5$ 7w!W $r9M$(!$AjBPO@E*%W%i%:%^N.$K$D$$$F8&5f$7$F$$$k!# $^$?!$ %+ %K @1 1@ $N $h $& $J %7 %s %/ %m %H %m %s mU <M $G L@ $k $/ 51 $/ @1 1@ $N %( %M %k %.!< $O!$ $= $NCf ?4 It $K 0L CV $9 $k %Q %k %5!<$+ $i 6! 5k$5 $l $F $$ $k!# %Q%k %5!< $O 2sE>%( %M %k %.!< $r<’ 2= $7 $? %W %i %: %^ N. $H $7 $F J| =P $9 $k $,!$ @1 1@ $N 3h F0 @- $N $? $a $K $O!$ <’ >l $N %( %M %k %.!<$r 8z N( NI $/ %W %i %: %^ $N 1? F0 %(%M %k %.!< $K E> 2=$7 $F $$ $J $1 $l$P $J $i $J $$!# K\ 8&5f<<$G$O!$$3$N %Q%k%5!<$H@11@4V$G$N %(%M%k%.!<JQ 49 !J%W%i%: %^ 2C B.!K $K$D $$ $F$b D4 $Y $F $$ $k!# !J9b 66!K 3. 650i :G6a$N=$;NO@J8 � CO J,;R@~$K$h$k0E9u @11@ L1139 NN0h$N2r@O!NFb F#LP<y!’ 1994 G/ 2 7n!O � B@M[%U %l%" $+$i$N X @~%9 %Z%/ %H%k !NF#86J~;R!’ 1994 G/ 2 7n!O � 12>u 6d2O$N <’>l7A >u $K $D$$$F $N =t 8&5f !N2CF#M: <#!’ 1993 G/ 2 7n!O 4. O"Mm@h Bt!’ EEOCHV9f 0566{36{3111 ( Fb 586) saw a@aueph y as.aic hi-edu.ac.jp 9b66!’EEOCHV9f 0566{36{3111 ( Fb 538) tak ahasi@aueph y as.aic hi-edu.ac.jp ;29MJ88% [1] M. F ujimoto and T. Saw a, 1990, Geophys. Astr ophys. Fluid Dynamics 50 , 159 [2] L. T. Gardiner, T. Saw a, and M. F ujimoto, MNRAS , 1994, 266 , 567 47

F|K\$NM}O@E7J83X Bh 1 9f 1995 G/ (pp.48{50) Bg:eBg3XM}3XIt1’ChCO5e2J3X2J1’Ch?J2=%0%k!<%W ED Cf 5. 9@ 1. 9=@. 1995 G/ 11 7n8=:_ CSFbN; ( 65<x )* :4!9LZ@a ( 65<x )* 6?EDD>51 ( =u65<x )* <FEDBg ( =u<j )* EDCf5.9@ ( =u<j )* 9b669-<# ( 3X?6 )* ;3EDN5Li (D3)* CfJ?>!;R (D2) @uED=(<y (D2) Bg1[9nLi (D2) Eddy V an Drom (D1) >.NS1QG7 (D1) 5\H*7C;R (D1) L,BY;V (D1) LpLnB@J? (M2) D9Eg2mM5 (M2) ;a86=(<y (M2) 66EDD><y (M1) 5HED7PW" (M1) Lr=EA1MN (M1) D9LnOBBe (M1) * 0u$OM}O@E7J83X:)CL2q2q0w 2. 8&5f 1’Ch$K 4X $9 $k8& 5f $N A0@~ $O!" 4QB, E* $K $bM} O@ E* $K$b 5^B.$K3HBg$7$F$$$k!# X @~ $+$iEEGH$^ $GA4GHD9$K $*$h $V4QB, $, ?J $_!" $^ $? AG N3 ;R O@ $J$I Hy ;k E* @$ 3& $N J* M} M} O@$N8& 5f $, ?J $_!" 1’ Ch $N AO @. $+$i 8= :_ $^ $G $N ?J 2= 2a Dx $r6qBN E* $K DI 5a $9 $k $3 $H $, $G$- $k $h $& $K $J$C $? $+ $i $G $"$k!# $3 $N $h $&$J 8& 5f $N F08~ $K BP 1~$7 $F!" K\ 8& 5f%0 %k!<%W$G $O!" 4Q B, 7k 2L $r 4p $K $7 $F 1’ Ch ?J 2= $r 8= >] O@ E* $K8&5f $9 $k J} 8~ $H!" 0l HL Aj BP O@$r B- >l $K 1’ Ch $N =i 4| ?J 2=$r4p AC M} O@ E* $K 8& 5f $9 $k J}8~ $N!" #2 K\ $N Cl $G 8& 5f $r ?J$a$F$$$k!# L5O@!"0J >e $N #2 K\Cl $N 8& 5f$@ $1 $G $J $/!"@1 4V J* <A$d 6d2O4V %, %9 $N ?J 2=!" 1’ Ch GX 7J J| <M $H 1’ Ch ?J 2= $J $I!" 6= L#$"$k =t 8= >] $N %H %T%C %/ %9 $r <h $j >e $2 $F $$ $k!# $3 $l $i $N8&5f $r ?J $a $F $f $/ >e $G!" FC $KJ* M} 3X $N BP >] $H $7 $F $N 1’Ch8& 5f $G $" $k $3 $H $r =E ;k $7 $F $$ $k!# $D $^ $j!" 1’ Ch $d =tE7BN $N 5/ 8;!& 9= B$!& ?J 2= $N 0l HL K! B’ $d 4p AC E* J* M} 2a Dx$N2r L@ $r L\ E* $H $7 $F $* $j!" $^$? 8& 5f $N ?J $a J} $b J* M} 3X$NCN8+$H<jK!$r4pAC$K$7$F$7$F8&5f$r?J$a$F$$$k!# 2.1 4QB,E*1’ChO@ 4QB,E* 1’ Ch O@ $N%0 %k!< %W $O!"F| JF 6& F1 $G?d ?J $7 $F$$ $k %9%m!< %s!& %G %8 %? %k !& %9 %+ %$ !& %5!< %Y %$ !J SDSS !K 7W2h $K ;2 2C $7!" $= $N %G!< %? 2r @O $r DL $8 $F!" 1’ Ch $N Bg 5, LO9= B$ $d %/%’!< %5!< $N 5[ <} @~ 7O $N 2r @O $r 9T $J $& $3 $H $r EvLL$N 2]Bj $H $7 $F$$ $k!# $3 $N SDSS 7W 2h$O!" 9- ;kLn $N @lMQ K> 1s 6@ $r %" %a %j %+!& %K%e!< %a %- %7 %3 =# $K 7z @_ $7!" 30 2/ 8w G/ Fb $N 100 K| 8D $N 6d 2O J, I[ $r E0 Dl C5 :: $7!" 1’ Ch$N9- NN 0h CO ?^ $r :n @. $9 $k $3$H $r <g L\ I8 $H $7 $F $$ $k!# $^$?!" %/%’!< %5!< 10 K|8D $N %9%Z %/ %H%k $r;#$C$F!" %/%’!< %5!< <+ ?H $* $h $S ES Cf $N 6u 4V $K J, I[ $9 $k 6d 2O $r >\ $7 $/ D4 $Y $k M= Dj $G $" $k!# 1996 G/ $+ $i 5 G/ 4V $G $3 $l $i $N 4Q B, $r 9T $&!# $3 $l $K $h $j!" 1’ Ch O@ $N 4p K\ %Q %i %a!< %? $r 7h Dj$7!" 6d 2O 1’ Ch $N 9= B$ $H ?J 2= $,L@ $i $+ $K $J $k $@ $m $&!# J; $; $F!" $3 $N 4Q B, $K $h$C $F H/ 8+ $5 $l $? 6= L# ?< $$ E7 BN $r!" 8= :_ %O %o %$ $K 7z @_ Cf $N 8} 7B 8 %a!< %H %k $N !V$9 $P $k!W K> 1s 6@ $G DI;n 4Q B, $r 9T $J $& $3 $H $r 9M $( $F $* $j!" ?7 ;~Be $N 4Q B, E*1’ Ch O@ $N@h C< $r @Z $j3+ $1 $k $H9M $( $F $$ $k!# $= $N Cf $G $b:G $b 6= L# $" $k It J, $H $7 $F!" K\ 8& 5f << $G $O %/%’!< %5!< $N %9 %Z %/ %H %k %G!< %? Cf $N 5[ <} @~ $r 2r @O $7!" %/%’!< %5!< <~ JU!& ;k @~ >e $N 6d 2O $d 1@!& 6d 2O 4V %, %9 $NJ*M}E*>uBV$rL@$i$+$K$7$h$&$H;n$_$F$$$k!# 2.2 1’Ch$NBg0hE*9=B$ :G 6a $N4Q B, 5; =Q$N ?J Jb $O!" $h$j 1s $/!" $h$j 9- $$ HO 0O $N 6d 2O $N J, I[$r L@ $i $+ $K $7 $F $- $?!# $= $N 7k 2L!" 6d 2O $O 1’ Ch $K 0l MM $K J, I[ $7 $F $$ $k $N $G $O $J $/!" ?t I4 K| 8w G/ $K $b $o $? $k Bg $- $5 $G!" %7!< %H!" %U%# %i %a %s %H >u $N 9= B$ $r $J $7 $F $$ $k $3 $H$, L@ $i $+ $K $J$C $F $- $?!# Bg 0h 9= B$ $N 8& 5f $O!" $3 $N $h $& $J9= B$ $K $D $$ $F!" <g $K L) EY MI $i $. $N ?J 2= $H $$ $& N) >l $+ $i M} 2r $9 $k $3 $H $r <g L\ E* $H $7 $F $$ $k!# 6d 2O $NJ, I[ $r $b$H $K F@ $i $l $k Bg0h 9= B$ $K4X $9 $k >p Js $O!" 1’ Ch $NJ? 6Q L) EY $d KD D% N( $J $I $N 1’Ch O@ %Q %i %a!< %? $H L) @\ $K 4X O" $7 $F$$ $k $? $a!" Bg 0h 9= B$ $N 7A @.!& ?J 2= $r M} 2r $9 $k $3 $H $O!" 2f!9 $N 1’ Ch $N 2a 5n!& 8= :_!& L$ Mh $N ;Q $r M} 2r $9 $k $3 $H $K $b $J$C $F $$ $k!# $^ $?!" $h $j 2< $N 3, AX $K B0 $7!" Bg 0h9= B$ $r 7A $E $/ $k C1 0L $H $b $$$& $Y $- 6d 2O $= $l <+ BN $N 7A @. 2a Dx$H $b 4X $o$C $F $$ $k $? $a!" $= $N 2r L@ $X $‘ $1 $F$N1’ChO@E*$JEZBf$r7A$E$/$k$3$H$K$b$J$C$F$$$k!# 8= :_ $O!" <g $K E7 BN $N 7A @. ;K $r CN $k $? $a $N MI $i $. $N J, I[ $N E} 7W E* 2r @O $d KD D% 1’ Ch $K $* $1 $k J* <A L) EY $N J, I[ 4X ?t $N ?J 2= $J $I $r 8&5f $r ?J $a $F $$ $k!# $^ $?!" :# 8e $O 6d 2O $N 8G M- B. EY J, I[ $H1’ Ch O@ %Q %i %a!< %? $H $N 4X 78!" @V J} JP 0\ $r MQ$$ $F 4QB, $5$l$? 6d 2OJ, I[ $H<B:] $N J,I[ $H $N 4X78!" 6d 2OJ,I[$N%H%]%m%8!<$rMQ$$$?2r@O$J$I$r9M$($F$$$k!# 2.3 6d2O!&6d2OCD 6d 2O!" 6d2O CD $N 7A@. $O!" Bg 0h E*9= B$ $N $H$3 $m $G =R $Y $? $h $&$J L) EY MI $i $. $N %T!< %/ $N $" $?$j $G 5/ $3 $k $H 9M $(

$i $l $k$,!" 4Q B, $5 $l $k $h $& $J E7 BN $H L)EY MI $i $. $r 7k $S IU $1 $k $? $a $K $O8D!9 $N E7 BN $N 7A @.!& ?J 2= Ld Bj $r L@ $i $+ $K $9 $k I, MW $, $" $k!# $D $^ $j!" $3 $l $i $N 9= B$ $, $$ $D!" $I $N $h $&$K $7 $F $G $- $? $N $+!" 1’ Ch CB @8 8e$+ $i 8= :_ $K ;j $k 2a Dx $G!"$= $l $i $O $I $N MM $J ?J 2= $r ?k $2$F $- $? $N $+ $r D4 $Y$k$3$H$G$"$k!# 8w $N B.EY $, M- 8B $J$? $a $K!" 1s$/ $r 8+ $k $3$H $K $h$C $F 1’ Ch $N=i 4| $r C5 $k $3 $H $, 2D G= $G $" $k!#:G 6a $N 4Q B, $G $O 1’ Ch CB@8 8e #1 #0 2/ G/ $[ $I 7P$C $? ;~ $K B8:_ $7 $F $$ $? E7 BN $b 4Q B, 2D G= $H $J$C $F $$ $k!# 2f!9 $O $3 $l $i $N 4Q B, $r $b $H $K!" 6d 2O $N AD @h $G$" $k %, %9 2t $N %b %G %k $r 9= @. $7!" 6d 2O $, @8 $^$l $k $? $a $N >r 7o $K $D $$ $F D4 $Y$F $$ $k!# 6d 2O $N 7A @.;~ 4| $d 7A @.2a Dx $K $D$$ $F $O L$CN $N It J, $, $+ $J $j B? $$!# 8= >u $G $O!" 2f!9 $N 6d 2O 7A @. $N %b %G %k $O 9S $$ $b $N $G $" $k $,!" =y!9 $K 2~ NI$r 2C $( Ld Bj $N K\ <A $K Gw $k $3 $H $, $G $-$k$H4|BT$7$F$$$k!# $5 $i $K!" 1s J}$N Hs >o $K L@ $k $$%/%’!< %5!< $H 8F $P $l $k E7 BN $N 8w $r Mx MQ$7!" 2f!9 $H $= $N E7 BN $H $N 4V $K B8 :_ $9 $k %, %9 2t $N ?J 2= $K$D $$ $F $N 8& 5f $b 9T $J$C $F $$ $k!# $3 $N %, %9 $O!" $[ $\ 40 A4 $K EE N% $7 $F $$ $k $3 $H $, %/%’!< %5!< $N %9 %Z %/ %H %k $+ $i CN$i $l $F $* $j!" $^ $?!" $3 $l $i $N %, %9 2t $N 8D ?t$, ;~ 4V $H $H $b $K $I $NMM $K JQ 2= $9 $k $N $+$b F1 MM $N 4Q B, $+ $i I> 2A $5 $l $F $$ $k!# 2f!9 $O!" $3 $l $i $N 4Q B, $r 85 $K!" %,%92t$, ;~4V$H$H$b$K$I$&JQ2=$9 $k$N$+!"$^$?$= $N 9= B$ $, $I $& $J$C $F $$ $k $N $+ $r D4 $Y $k $3 $H $K $h$C $F!" $=$N@5BN$rL@$i$+$K$9$k$3$H$rL\E*$H$7$F$$$k!# $^ $?!" 6d2O $N ?J 2= $K$D $$ $F $N8& 5f $b $J $5$l $F $$ $k!# 6d 2O $K$O!" <g $K 12 4, 6d 2O $H BJ 1_ 6d 2O $N#2 <o N‘ $, CN $i $l $F $$$k $,!" $= $N @- <A$d ?J 2= $N MM ;R $O Bg $- $/ 0[ $J $k!# 2f!9 $O!" <g $K 8= :_ $N 4Q B, $H 2f!9 $N C1 =c $J 6d 2O %b %G %k $H $r Hf 3S $9 $k $3 $H$K $h$C $F!" $3 $l $i $N 6d 2O $G $O $I $l $[ $I $N 3d 9g$G @1 $, 7A @. $5 $l $k $N $+!" $^ $? $I$N $0 $i $$ $N <A NL $r ;}$C $? @1 $, B? $/@8 $^ $l $k $N $+!" 12 4, 6d 2O $H BJ 1_ 6d 2O $N @- <A $N 0c $$ $J$I $r D4 $Y $F $$ $k!# $3 $l $K $h $j!" @1 @8 @. $d 6d2O 7A @. $N %W %m %; %9 $KBP $9 $k <( :6 $r M? $($k $3 $H $, 2D G= $G $" $j!" $^ $? 6d2O CB @8 8e $N ;Q $r M= 8@ $G $- $k $? $a!" $= $N7A@.;~4|$K$D$$$F$bL@$i$+$K$9$k$3$H$,$G$-$k!# 6d 2O $N 7A@.!& ?J 2= $H F1MM $K!" 6d 2O CD $N7A @.!& ?J 2= $b $^ $? 6= L# $" $k LdBj $N #1 $D $G $" $k!# 6d 2O CD $H $O!" ?t I4 $+ $i@i8D$[ $I$N6d2O=8 CD$G$"$k$,!" :G6a$N X @~ 4QB,1R@1 $K $h $k$H!" ?t @i EY $b $N 9b 29 $J %, %9 $, 6d2O $H F1 Dx EY $" $k $3 $H $b CN $i $l $F$$ $k!# $5 $i $K!" $+ $J $j $N 3d 9g $N 6d 2O CD $, :G 6a>W FM $7 $? 2D G= @- $, ;X E& $5 $l $F$$ $k $3 $H $+ $i!" 8= :_ $J$* 7A @. CJ 3,$K $" $k E7 BN$H $7 $F Cm L\$5 $l $F $$ $k!# 2f!9 $O!" $3 $N 6d 2O CD $r %3 %s %T%e!< %? $K $h$C $F 5? ;w E* $K :n $j $@ $7!" <B :] $K >W FM $5 $; $k $3 $H $K $h$C $F!" >W FM A0 8e $G$N%,%9$N29EY$d L)EYJ,I[$J$I$r D4$Y$F$$$k!# $=$7 $F!" <B :] $K 4Q B, $5$l $F $$ $k 6d 2O CD $N %G!< %? $H $3 $l $i $r Hf 3S $9$k $3 $H $G!" $I $N 6d 2O CD $, $^ $5 $K>W FM D> 8e $J $N $+ $r L@ $i $+ $K $9$k $H $H $b $K!" 4Q B, $+ $i F@ $i $l$? %, %9 $d 0E 9u J* <A $N<A NL $J $I $, $I $l $[$I @5 3N $K J, $+ $k $N$+ $D $$ $F $b8&5f$7$F$$$k!# $3 $l $i$N 8& 5f $G$O!" $^ $@ $^$@ 4Q B, E*$K $b M} O@E* $K $b L$ CN $N It J, $, B? $$ $? $a!" $^ $?K\ <A $r 8+ 6K $a $k $? $a $K!" M} O@ %b %G%k $N ?o =j $G B? $/ $N2> Dj $d %b %G %k $, ;H$o $l $F $$ $k!# 2f!9 $O!" :# 8e @8 $: $k $G $" $m $& %G!< %? $r $b $H $K!" $h $j 8= <B E*$J %b %G %k $r <h $j F~$l $k $3 $H $G %b %G %k$N IT 3N Dj @- $r 8: $i $9 0lJ}!" $3 $l $^ $G $N %b %G %k $K Ja $i$o $l $J $$ ;B ?7 $J %" %$ %G %" $K $h$C $F $b!" $3 $N1’ Ch $r <h $j 4, $/ Ff $r 2r L@$G$-$k$H9M$($F$$$k!# 2.4 <+8J=ENO7O 5e >u @1CD $d 6d 2O$J $I $N 91@1 7O $r <+8J =E NO B?BN 7O !J=E NO $G Aj 8_ :n MQ $7 $F $$ $k <A E@7O!K $H $7 $F B* $( $F!" $= $l $i $N?J 2= $r L@ $i $+ $K $9 $k 8& 5f $b 9T $o $l $F $$ $k!# <+ 8J =E NO B? BN 7O $O!" $= $l $i $r ;Y G[ $9 $k 4p AC K! B’ $, %K%e!< %H %s $N K! B’ $N $_ $G $" $k$H $$ $& E@ $G $O Hs >o $K C1 =c $J7O $G $" $k!# $= $l$K $b$+ $+ $o $i $:!" $=$N ?J2= $O 7h$7$F C1 =c $G$O $J $/!" L$ $@ $K B? $/ $N Ff $, ;D $5 $l $F$$ $k!# Nc $( $P!" BJ 1_ 6d 2O $O L5 >W FM 7O !J@1 F1 ;N $N =E NO ;6 Mp$, 5/ $3 $k ;~ 4V %9 %1!< %k $, 1’ Ch G/ Np $h $j$b $O $k $+ $K D9 $$!K $G $" $j G. E*$J 4K OB $O 5/ $3$C $F $$ $J $$ $H 9M $( $i $l $k $K$b $+ $+ $o $i $:!" 4Q B, E* $K $O B? $/ $NBJ 1_ 6d 2O $O 6& DL $7$? Bg 6I E* 9= B$ $r ;}$D $3 $H $, CN $i $l $F $* $j!" 2? Ey $+ $N 0U L#$G $N 4K OB $, 5/ $3$C $F $$ $k $H M= A[ $5 $l $k!# $3 $N $3 $H $K $D$$ $F $O!" #3 #0 G/ 6a $/ A0 $+ $i B? $/ $N 8& 5f$, 9T $o $l $F $- $? $,!" 8= :_ $G $b40 A4 $K M} 2r $5 $l $F $$ $k $H$O $$ $( $J $$!# 0J >e $N $h $& $J $3$H $r F0 5! $H $7 $F!" $$$C $? $s 8= <B E* $J 7O $r N% $l $F!" Hs >o $K C1 =c $J 7O !J#1<! 85 mass sheets 7O!K$N ?J2=$r >\:Y $K8!F$ $9$k $3 $H $K $h$C $F!" <+ 8J =E NO B? BN 7O $K$* $1 $k 4K OB $N J* M} E* 5! 9= $K L@ $i $+ $K$7 $h $& $H $9 $k 8& 5f $, ?J $a $i$l $F $$ $k!# >W FM 7O $G $" $k 5e>u @1 CD $N G. E* ?J 2= $K 4X $7 $F$b!" =E NO G. E* Jx 2u $d =E NO G.E* ?6 F0 $H $$$C $? $a $6 $^ $7 $$ 8=>] $, 5/ $3 $k $3 $H $, CN $i $l $F $$ $k!# $3 $l $i$N 8= >] $O!" 7O $, <+ 8J =E NO E* $G $" $k $, $f$( $K 5/ $3 $k $b $N $G $" $j!" Hs <+8J =E NO E* $J G. NO 3X E* 7O!" Nc$( $P CO 5e >e $N %, %9 7O $J $I $G$O 7h $7 $F 8+ $i $l $J $$ $b $N$G $" $k!# 5e >u @1 CD $N 8& 5f $N :G6a $N 79 8~ $N 0l $D $O!" MM!9 $J MW AG $r 9M N8 $7 $F$h $j 8= <B E* $J 5e >u @1 CD $N ?J 2= $N %7 %J%j %* $r 9= C[ $7 $h $& $H $9 $k $3$H $G $" $k!# K\ 8& 5f << $G $b!" ?7 $? $K 3+ H/ $7 $? #2 <! 85 F okk er-Planc k J}Dx<0$r ?tCME*$K2r$/%W%m%0%i %‘$r;H$C$?%7%_%e%l!< %7%g %s $K $h $j!" B. EY J, I[ $N Hs EyJ} @- $r 9M N8 $7 $? 5e >u @1 CD$N?J2=$N8&5f$,9T$o$l$F$$$k!# 2.5 =ENO%l%s%: =E NO %l%s %: 8z 2L$K $h $k 1’Ch O@ %Q %i%a!< %? $N 7hDj $O 6a G/ 8& 5f $, ?J $_ $D $D $" $k J, Ln$G $" $k!# $= $N 0l $D $K!" =E NO V ol. 1, 1995 49

%l%s%: $K $h$C $F %O%C %V %k Dj ?t $r 7h Dj $7 $h $& $H $$ $& ;n $_ $,$" $k!# $3 $N J} K! $@ $H!" :# $^ $G %M%C %/ $K $J$C $F $$ $? E7 BN$^ $G $N!I 5w N%!I $, J, $+ $i $J $/ $F $b!" %O%C %V %k Dj ?t $r NI$$@: EY $G 7h Dj $G $- $k!# $= $N $? $a $K $O!" =E NO %l %s %: 8= >]$r0z $- 5/ $3 $9 E7 BN$N <A NL J, I[ $N %b %G%k $r @: EY NI $/ 7h $a$F$d $k I, MW $, $" $k!# $= $N $? $a!" 4Q B, $+ $i F@ $i $l $k 6d 2O$d6d2OCD$N2sE>6J@~$d B.EYJ,;6 X @~$N6/EYJ, I[$J$I $r@bL@ $G $- $k <A NL J, I[ %b %G %k $r N) $F!" %l %$ %H %l!< %7 %s %0$N %7 %_%e %l!< %7%g %s $K $h$C $F A| $r :n @. $7 $F!" 4Q B, $H Hf3S$9 $k ;v $K $h$C $F!" %b %G %k $r @) 8B $9 $k Ey $N ;n $_ $K <h $jAH$s$G$$$k!# 2.6 =ENOGH :#@$5* Kv $+$i Mh @$ 5*;O $a $K$+ $1 $F=E NO GH 43>D 7W $N7z @_$,M= Dj $5 $l $F $$ $k!# =E NO GH 43 >D 7W $O!" 6/ $$ =E NO >l Cf $N0lHL Aj BP O@ $N 8! >Z $r $O $8 $a!"Cf @- ;R @1 $N >u BV J} Dx <0 $d1’Ch O@ %Q %i %a!< %? $K BP $9 $k @)8B Ey $r M? $( $k $H 4| BT $5 $l$F$$$k!# =ENOGH 43 >D 7W $NM- NO $J %?!<%2%C %H $N 0l $D$K 9g BN $9$k O"@1 7O $, 5s $2 $i $l $k!# $3 $N 7O $O!" =E NO GH J| =P $K $h$C $F 50 F; H> 7B $, <! Bh $K C; $/ $J $j 9g BN $9 $k $^ $G $K!" $* 8_ $$ $N 2s $j $r 2? 2s $b $^ $o $k $? $a!" =E NO GH 43 >D 7W $N 4Q B, 2D G= $J GH D9 0h $G ?t J, 4V $K $o $? $j =E NO GH $r J| =P $7 B3 $1 $k $b $N $H M= A[ $5 $l$F$$ $k!# $3 $N 4V $K =E NO GH $N <~4| $, $I $N $h $& $K JQ 2= $9 $k$+$H $$ $& >p Js $K O"@1 7O $N <A NL $d %9 %T%s Ey $N =E MW $J J* M}E*>p Js $, 4^ $^ $l $F $$ $k!# $3 $N>p Js $r 4Q B, $+ $i 0z $- =P $9$?$a$K$OO"@1$N50F;$NH/E8 5Z$S$=$3$+$iJ| =P$5$l$k =ENOGH $N GH7A$rM=A[ $9$k0Y$N M}O@ $,I,MW$K$J$k!# $3$NL\E* $G!" %V %i%C%/ %[!<%k $N @]F0 O@ $+ $i$N %" %W%m!< %A $H %] %9 %H %K%e!< %H %s E8 3+ $K $h $k %" %W %m!< %A 5Z $S!"?t CM Aj BP O@ $K $h $k %" %W %m!< %A $, 5D O@ $5 $l $F $$ $k!# %V%i%C %/ %[!< %k $N @] F0 O@ $G $O!" %V %i%C %/ %[!< %k $N $^ $o $j$r 1? F0 $9 $k >. $5 $J <A NL $N N3 ;R $K $h$C $F @8 $8 $k %a %H %j%C%/$N @] F0 $r @~7A 6a ;w $K $h$C $F I>2A $9 $k $N $G $"$k $,!" :G 6a $3 $l $rN3 ;R $N B. EY$, >. $5 $$ $H$7 $F 7O E} E*$K E83+$7$F$$$/J}K! $,8+$$=P$5$l6/NO$J<jK!$H $J$C$F$$ $k!# N3 ;R $N B? =E6K %b!< %a %s %H $r 9M N8 $K F~ $l $k $J $I $N H/ E8 $, 8= :_ 8& 5f$5 $l $F $$ $k!# $3 $l $H 4X O" $7 $F!" N3 ;R $N =E NO GH J|<M $K $h $k H? :n MQ NO $N Ld Bj $b8& 5f $5 $l $F $$ $k!# $3 $l $K BP $7 $F %] %9 %H %K%e!< %H %s E8 3+ $K $h $k %" %W %m!< %A $G $O 7O $r9= @. $9 $k @1 $, $f$C $/ $j $H F0 $$$F $$ $k $H $$ $& $3 $H $N $_ $r2> Dj $7 $F E8 3+ $7 $F $$ $/ J} K!$G $" $k!# => Mh $N J} K! $K =>$C $? $N $G $O!"=E NO GH 43 >D 7W $G I, MW $H $5 $l $k <! ?t $^ $G E8 3+ $r ?J $a$k $3 $H $O 6K $a $F :$ Fq $G $" $k!# $= $3 $G!" ?7 $? $J <j K! $N 3+H/ $, 8& 5f $5 $l $F $$ $k!# $^ $?!" ?t CM Aj BP O@ $G $O!" <j7W ;; $G $O <h $j 07 $( $J $$ O" @17O $N 9g BN $N $h $& $9 $r %7 %_%e %l!< %H $7 $h $& $H ;n $_ $i $l $F $$ $k!# 0l HL Aj BP O@ $G $O B>$K M% @h $9 $k @d BP E* $J :B I8 7O$, B8 :_ $7 $J $$ $,!" $3 $N :BI8 $N A* $S J} $N <+ M3EY $, ?t CM 7W ;; >e Hs >o$K Fq $7 $$ Ld Bj $r 0z $- 5/ $3$9!# $3 $N :$ Fq $r 2r 7h $7!" O" @1 7O $N 9g BN $r :G 8e$^ $G DI $( $k $h $& $J%W %m %0 %i %‘ $N 3+ H/ $rL\ I8 $H $7 $F 8&5f$,?J$a$i$l$F$$$k!# 2.7 AjBPO@E*NL;R1’ChO@ K\ 8& 5f<< $N Cf $G$b!" $3 $N 4X 78$N OC $7 $O?7 $7 $/ 2C $o$C $F $- $? J, Ln $G8= :_ $O >/ ?t GI $G $" $k!# $3 $3 $G $O!" 1’ Ch $N Hs >o $K=i 4| $K 5/ $3$C $? $H 9M $( $i $l $k?? 6u $N Aj E> 0\ $d %$ %s %U %l!< %7%g %s $H $$$C $? 8= >] $K $D $$ $F 8& 5f $r ?J $a $F $$ $k!# $3 $N J, Ln $OGX 7J J| <M $N 4Q B, $J $I $+ $i!" =i 4| 1’ Ch $K 4X $7 $F $b!" >/ $7$: $D 4Q B, $H 7k $S IU $/ $h $& $K $J$C $F $- $F $$ $k $,!" $^ $@ $^$@ <+ M3 $J ;W 9M $N @$ 3& $G $b $" $k!# $3 $N $h $& $J Cf $G!" =i 4|1’ Ch $N 8& 5f $K $O #2 $D $N B& LL $, $" $k!# 0l $D $O!" <sHx 0l 4S $7 $? 1’ Ch O@ $N %7 %J %j%* $r 9= C[ $9 $k $3 $H $G $" $j!" $b $& 0l$D $O!" $= $N %7 %J %j %* $, K\ Ev $K <B 8= 2D G= $G $" $k $+!" J* M} 2a Dx $r D4 $Y $k $3 $H $G $" $k!# 8= >u $O!" A0 <T $G $O$J $/!" 8e <T $N $h $j 86 M} E* $J LdBj $r 9M ;! $7 $F $$ $3 $& $H <h $j AH $s$G $* $j!" <g $K $O 6J $,$C $? ;~ 6u $G $N >l $N M} O@$N1’ChO@E*$J>u67$G$N=tLdBj$r8&5f$7$F$$$k!# 3. O"Mm@h TEL 06-850-5481 !A 5, F AX 06-850-5504 e-mail username @vega.ess.sci.osak a-u.ac.jp 50 F|K\$NM}O@E7J83X

F|K\$NM}O@E7J83X Bh 1 9f 1995 G/ (pp.51{51) Bg:e650iBg3X650i3XIt650wM\@.2]DxCO3X@l=$E7J83X8&5f<< J! 9> =c 1. 9=@. M}O@%0 %k!< %W$N 9= @.0w $O 0J 2<$N DL $j (1995 G/ 9 7n 15 F|8=:_ ) !#=$;N2]Dx$^$G$7$+$J$$$G$9$,!"#D#rJTF~ Nc$O ?tNc$"$j$^$9 ( $$$m$s$J0UL#$GBgJQ$@$1$I$M ) !# J!9> =c ( =u65<x )* BgFa 1Y;R (M2) EDEg M35/;R (M1) EOJU MN0l (M1) * 0u$OM}O@E7J83X:)CL2q2q0w 2. 8&5f!’%W%m%8%’%/%H&B GX 7J!’ 1’ Ch $N @2 $l >e $, $j 8e $G 1’ Ch GX 7J J| <M $, 9b 29 $@$C $? ;~ Be $d!" %3 %s%Q %/ %H @1 <~ JU $G 6/ $$ mU <M $K ;/ $5 $l $F $$ $kNN 0h $G $O!" %, %9 $H mU <M $N 4V $N %3%s %W %H %s Dq 93 $, =EMW $J Lr 3d$r 2L $?$9 ([1] [2]) !#mU <M >l $N%3 %s %W%H %s Dq 93$K $h$C$F 9_ Ce $,6n F0 $5 $l$k IA A| ( !H&B%b %G%k!I $H 8F $s $G$$ $k ) $O!"<!@$ Be $NI8 =‘ %b%G %k $H$7 $F :G6a Cm L\$r Ma $S $F$$$k adv ection-dominated accretion disks ( Lu$O$J $$$,!" $3$3 $G $O !H9_Mn 1_ HW!I $H$G $b 8F $s$G $* $/ ) $H$b 4X 78 $, ?< $$!# 0J >e $N$h $& $J N. $l $r <u $1 $F!" $o $l $o $l $N %0 %k!< %W $G $O!" 9_ Ce 1_HW $d $= $N <~ JU $K $* $1 $k mU <M Dq 93 $N 1F 6A $r D4 $Y $F $$$k!# $= $l $, %W %m %8%’ %/ %H &B !] mU <M Dq 93 $r 9MN8 $7 $? >l 9g $N 9_ Ce 1_HW $* $h $S $= $N <~ JU$N =t Ld Bj !] $@ ( $$$^$D$1$?L>A0$@$1$I ) !# "# %"%I %Y %/%7%g %s&B %3 %m%J ( EO JUMN 0l!"J! 9> =c ) !’ Cf ?4 E7 BN $H I8 =‘ 9_ Ce 1_ HW $N mU <M >l Cf $G $N 1_ HW %3 %m %J $r 9M $( $?!# %3 %m %J %, %9$O!" Cf ?4 E7 BN mU <M >l $N mU <M Dq 93 $K $h $j 3Q 1? F0 NL $r <: $& 0l J} $G!" 1_ HW mU <M >l $N mU <M Dq 93 $K $h $j 0z $- $: $i $l $k!# $3$l $i $N 8z 2L $O 8_ $$ $K YI 93 $9 $k $,!" A4 BN $H $7 $F!" 2s E> B.EY $O %1 %W %i!< 2s E> $h $j $b <! Bh $K >. $5 $/ $J $j!" Mn 2< B. EY $, Bg $- $/ $J $k $3 $H $, $o $+$C $?!# Cf ?4 E7BN$N 8wEY$, Bg$-$$ $H%3%m %J$N adv ection $OL5;k $G$- $J $/ $J $k!# $3 $l $O $+ $J $j %f %K %P!< %5 %k $J 8= >] $G $" $j!" @E ?e 05 J? 9U E* $J %3 %m %J $+ $i F0 E* $J %3 %m %J $X $H!" 9_ Ce 1_ HW %3%m%J$N%$%a!<%8$rBg$-$/JQ$($kI,MW$,$"$k$@$m$&!# "# mU <MDq 93 $r<u $1 $? 9_Ce 1_ HW Iw ( ED Eg M3 5/;R!" J! 9> =c ) !’9_Ce1_HW$NmU<M05$G6nF0$5$l$k9_Ce1_HWIw $O!"9_ Ce 1_ HW mU <M >l $N Dq 93 $b <u $1$k!# mU <M Dq 93 $N $? $a $K!" A4 BN $H $7 $F $O!" C& =P >r 7o $O 87 $7$/ $J $k!# $5 $i $K 9_ Ce 1_ HW Iw $O 0l HL $K 9- $, $k 79 8~ $, $" $k $,!" mU <M Dq 93 $K $h$C $F!" 1_ HW mU <M >l $+$i 3Q 1? F0 NL $r $b $i $& $? $a!" $h$j 9- $, $k 79 8~ $, @8 $8 $?!# 1_ HW Iw $H $7 $F C&=P $G $- $J $$ >l 9g $O!" 8: ?j ?6F0$7$J$,$i%,%9$O%3%m%JNN0h$K$?$^$C$F$$$/!% "# 9_ Mn 1_ HW $N 51 @~ %W %m %U%! %$ %k ( Bg Fa 1Y ;R!" J! 9> =c ) !’I8=‘9_Ce1_HW!&Mn2<B.EY$NBg$-$$!H9_Mn1_HW!I!& mU <M 05 $G 6n F0 $5 $l $k !H&B 1_ HW!I$J $I $N 4Q B, E* 0c $$ $r 8+ $k $? $a!" 51 @~ $N %W %m %U%! %$ %k $r %b %G %k 7W ;; $7 $?!# %W %m %U%!%$%k$O0lHL E*$K double p eak $H$J$k$,!"1fJC $N4V $N %W %m %U%! %$ %k $N JQ 2= $O %b %G%k $K $h$C $F 0[ $J $k $3 $H $, $o $+$C $?!# Aj BP O@ E* $J %W %m %U%! %$ %k $O %b %G %k $K $h$C $F 0[$J$k$3$H$b$o$+$C$?!# "# $= $N B>!’ SS 433 $J $I 9_ Ce 1_ HW $r 4^ $‘ 6a @\ O" @1 7O $N B, 8w 4Q B, $d!" 9_ Ce %H!< %i %9 %b%G %k $K 4p $E $/ 8w EY 6J @~ $N%b%G%k7W;;$J$I$b$7$F$$$k!# 3. :G6a$N=$;NO@J8 � 9_ Ce 1_ HW $N %9 %Z %/ %H %k $K 4X $9 $k M} O@ E* 8& 5f [ ;0 J, 0l @6N4 : 1994 G/ 2 7n ] � GHF0 %Q %?!<%s $r$b $DAj BPO@ E*9_ Ce 1_HW $N8w EY6J @~ $H%9%Z%/%H%k [ ;3ED N5Li : 1993 G/ 2 7n ] 4. O"Mm@h EEOCHV9f!’ 0729-76-3211 ( Fb@~ 3124) #E%a!<%k!’ fukue@cc.osak a-ky oiku.ac.jp ;29MJ88% [1] J. F ukue and M. Umem ura 1994, P ASJ, 46, 87- 95 [2] J. F ukue and M. Umemura 1995, P ASJ, 47, 429-437 51

F|K\$NM}O@E7J83X Bh 1 9f 1995 G/ (pp.52{52) 5~ET;:6HBg3XM}3XIt1’ChE7BNJ*M}%0%k!<%W 86 E/ Li 1. 9=@. 1’ Ch E7 BN J* M}%0 %k!< %W $O @5 <0 $K $O , 5~ET ;:6H Bg 3X Bg 3X 1! M} 3X8& 5f 2JJ* M}3X @l 96$K =j B0$7 , %0%k!< %W$G $O<g $K M} O@E7 J8 3X $H X @~ E7 J8 3X $r 8& 5f $7 $F $$ $^ $9 . 1995 G/ 11 7n 1 F|8=:_$N9=@.0w$O0J2<$NDL$j$G$9 . ;09% HY ( 65<x )* >>1: @5OB (D2) DaED BY2p (M2) 86 E/Li ( 65<x )* ;3K\ 1Q<y (D2) ;3:j 1QCN (M1) J?;3 5| (M1) * 0u$OM}O@E7J83X:)CL2q2q0w 2. 8&5f 2.1 1’ChBg5,LO9=B$$N7A@. 1980 G/ Be $K F~ $j , 1’ Ch $K $* $1 $k 6d 2O J, I[ $, , A4 $/ %i %s%@%‘$G$O $J$/ , K"9= B$$H $b , K* $NAc 9=B$$H $b$$ $o$l $k $"$k9=B$$r;}$C$F$$$k$3$H$,L@$i $+$H$J$C$? . B>J} , 6d 2O 5Z $S6d 2O CD$K $*$$ $F 8w$C$F $$ $kJ* <A0J 30 $K , 8w$G8+ $( $J $$0E9uJ*<A (Dark Matter) $,$+$J$jM-$k$H$$$&$3$H $, H=$C $F $- $? . $$$d $‘ $7 $m 8=:_ 1’ Ch $r 9= @. $7 $F $$ $k <g $J J* <A$O Dark Matter $G$"$k$H8+$J$5$l$F$$$k . $D$^$j , 8= :_$N 1’Ch $K$* $$$F $I$N $h$& $K Dark Matter $OJ,I[ $7 $F$$$k$N$+ , $^$? $=$N Cf$G , 8w$C $F$$$k 6d2O $O$$ $+$K 7A @. $5 $l$? $N$+ , $=$7$F4Q B,$5 $l $F$$ $k6d 2O $NK" 9=B$ $H $b 8@ $o $l $F $$ $k Bg 0h 9= B$ $r $$ $+ $K @b L@ $9 $k $N $+ $, , 1’ Ch O@ $K $* $$ $F =E MW $J Ld Bj $N #1 $D $G $" $k . 8= :_ \ 1’ Ch $N 89 (Cosmis strings)" $NB8:_ $r2> Dj $7$F $3$N Ld Bj$N 8& 5f$r 9T$J$C$F$$$k . 2.2 6d 2O CD $N 9= B$ $* $h $S $= $l $K 4X O" $7 $? 0E 9uJ*<A$N8&5f X @~ 4Q B, $d 8w 3X 4Q B, $N %G!< %? $r $b $H $K $7 $F , 6d 2O CD $NNO 3X E* 9= B$ , ?J 2= $* $h $S $= $N Cf $N 0E 9u J* <A $N J, I[ Ey $K $D $$ $F 8& 5f $r ?J $a $F $$ $k . $^ $? $3 $l $K 4X O" $7 $F Sun y aev-Zel’do vic h 8z2L$rMx MQ$7 $? Hubble constan t $NB,Dj$b9T$J$C$F$$$k . 2.3 X @~&C@~GX7JJ|<M$N5/8; p oin t source $r <g $? $k 5/ 8; $H $9 $k $H $N A0 Ds $G , 4Q B, 7k2L$r$$$+$K@bL@$G$-$k$+D4$Y$F$$$k . 2.4 Quasar $N5/8; Quasar $N @8 @. 2a Dx $* $h $S $= $N activity $r ;Y $( $k mec hanism $K$D$$$FD4$Y$F$$$k . 3. 650i :G6a$N=$;NO@J8 � 1’ChBg5,LO9=B$$N7A@. [ ;3K\1Q<y : 1994 G/ 2 7n ] � 6d 2O CD $K $* $1 $k 0E 9u J* <A $N <A NL J, I[ [ >> 1: @5 OB : 1994 G/ 2 7n ] 4. O"Mm@h EEOCHV9f username ;09% 075-705-1609 miy oshi 86 075-705-1607 hara >>1: Bg3X1!8e4|8&5f<< matsuura ;3K\ Bg3X1!8e4|8&5f<< yama DaED Bg3X1!A04|8&5f<< tsuruta J?;3 Bg3X1!A04|8&5f<< hira ;3:j Bg3X1!A04|8&5f<< yamazaki E-mail address username @cc.ky oto-su.ac.jp Bg3X1!A04|8&5f<< 075-701-2151( BeI= ) Fb@~ 3071 Bg3X1!8e4|8&5f<< 075-701-2151( BeI= ) Fb@~ 3070 F AX HV9f 075-705-1640( ;vL3<< ) ;29MJ88% [1] T. Hara, M. Matsuura, H. Y amamoto P . Ma- honen, and S. Miy oshi Dark Matter around a Cluster of Galaxies un- der the Long Cosmic String Scheme, ApJ, 428,51{60

F|K\$NM}O@E7J83X Bh 1 9f 1995 G/ (pp.53{53) 5~ET9)7]A!0]Bg3XA!0]3XIt 0lHL650iEyJ*M}3X Ju ED 9n CK 1. 9=@. JuED9nCK 2. 8&5f EEGH6d2O$N9=B$$H?J2= Cygnus A $N $h $&$J 6/ $$EE GH 6d2O $N %b%G %k $H $7$F!$ %S!< %‘ %b %G %k $, Dj Ce $7 $D $D $" $k!% 6d 2O Cf ?4 3K $+ $i %[%C %H%9 %]%C%H $X!$9b EY$K <}B+ $5$l $? (collimated) D62; B. $N %S!< %‘ $K $h $j!$ %( %M %k %.!< $, O" B3 E* $+ $D 8z N( $h $/ 1? $P $l $k!% %S!< %‘ $, <~ 0O $N %, %9 $H >W FM $9 $k %[%C %H %9 %]%C %H $G $O!$ %S!< %‘ $N 1? F0 %( %M %k %.!< $N 0l It $,!$ >W 7b GH $K $h $j Aj BP O@ E* EE;R $H <’ >l $N %( %M %k %.!< $K JQ $( $i $l $k!% $3 $N Aj BP O@ E* EE ;R $H <’ >l $r 4^ $‘ %W %i %: %^ $, %[%C %H %9 %]%C %H $+ $i N. =P $7 %m!< %V $r 7A @. $9 $k!% $3 $N %7 %J %j %* $K 4p$E$$$FEEGH6d2O$N9=B$$H?J2=$r8&5f$7$F$$$k!% 3. 650i 3X It 1,2 G/ @8 $K BP $7 $F 4p AC J* M} 3X $N 9V 5A 5Z $S <B 83 $r C4 Ev $7 $F $$ $k!% Kt!$ 0l HL 65 0i Ey =j B0 $N 15 L> $N 65 41 $G !VAm9g2J 3X%3!< %9!W $r3+ @_$7!$ 10 L>DxEY $N3X @8$r <u $1 F~ $l $F!$ J8 7O!$ M} 7O $N AP J} $K $^ $? $, $k B4 O@ ;X F3 $r 9T$C $F$$$k!% 4. O"Mm@h TEL. %@ %$ %" %k %$ %s (075)724-7740 F AX.(075)724- 7710 ;29MJ88% [1] K.T ak arada, Sp ectra of Relativistic Electrons and Sync hrotron Radiation of an Expanding Source with Contin uous Injection, P ASJ, 47, 299-305 (1995) 53

F|K\$NM}O@E7J83X Bh 1 9f 1995 G/ (pp.54{56) 5~ETBg3XM}3XItE7BN3K8&5f<< ;3 ED NI F) 1. 9=@. 5~ETBg 3X M} 3XIt E7 BN 3K8& 5f <<$O!" @5 <0 $K$O 5~ ET Bg3X Bg3X1! M} 3X 8& 5f 2J J*M} 3X 1’ Ch J* M} 3X @l96 J* M} 3X Bh Fs J, LnE7BN 3K J* M} 3X 8& 5f << $G $9!# 8& 5f << $G $O!" 1’ Ch $K 4X O" $"$kJ* M} 2a Dx A4 $F $r 8& 5f BP >N$H $7 $F $* $j!" $= $N J, Ln $O ?tM}J* M} 3X $K 6a $$ 1’Ch O@ $+ $i 4Q B, $K L)Ce $7 $? E7 BN J* M} 3X $^ $G B? 4t $K EO $j $^ $9!# 1995 G/ 11 7n 1 F| 8=:_ $N 9= @. 0w$O0J2<$NDL$j$G$9!# :4F# J8N4 * ( 65<x ) ;3ED NIF) * !"@> N<0l * !"CfHx 7{0l * ( =u<j ) Sean Alan Ha yw ard !";3K\ 0lGn * ( 3X?6 ) Gr?e E0Li * !"@iMU 9d (D3) 41C+ 9,Mx!"?\:4 85!"_@:j ?r (D2) >e86 1QLi!"Bg66 7{ (D1) C+8} 7<2p!"86ED CR9-!";3ED 2m;R (M2) 0f8} 1QM:!"Bg8~ 0l9T!"$9$.1: 0]>!!" @%8M D><y!":4!9LZ 4nB’ (M1) * 0u$OM}O@E7J83X:)CL2q2q0w 2. 8&5f 2.1 ;~6u$N4pACE*8&5f 8&5fBP >] $O6/ $$ =E NO>l $K $*$1 $k J*M} K! B’ $J$i $S $KJ* M}8=>] $N M} O@ E* 8& 5f $G $" $k $,!"8E E5 O@ E* $J <h 07 $$ $H NL ;RO@E*$J<h07$$$NFs$D$K$KJ,$1$i$l$k!# 8EE5O@ E* $J<h 07 $$ $NCf $G :G$b Bg $-$J Hf =E $r@j $a $k$N $O0lHL Aj BP O@ $r 4p AC M} O@ $H $7$? 8& 5f $G $" $k!# 6q BN E* $K $O!"Hs 0l MM 1’ Ch!" %V %i%C %/ %[!< %k $N F0 NO 3X E* $J @- <A!" 5pBg <A NL J* <A $N =E NO Jx 2u $K $h $k %V %i%C %/ %[!< %k 7A @.!" $"$k$$ $O Mg $N FC 0[ E@ 7A @.!" $= $7 $F !J8= :_ ?J 9T Cf $N =E NO GH8!=P 7W 2h $r bK $s $G!K $= $& $7 $?F0 NO 3X E* 8= >] $K H< $& =E NO GH $N @8 @. $H $$$C $? ;v JA $r 8& 5f $7 $F $$ $k!# $^ $? 6a $$ >- Mh!" =E NO GH $K $h $k 6/ $$ =E NO >l $K $* $1 $k =E NO M} O@ <+ ?H $N 4Q B, E* 8! >Z $N 2D G= $r $r 9M N8 $7 0l HL Aj BP O@ 0J 30 $N =ENO M} O@ !JNc $( $P!" sup erstring M} O@ $+ $i M= A[ $5 $l $k scalar-tensor M}O@!K$K$h$k6/$$=ENO>l$G$NJ*M}8=>]$N 8&5f$b9T$J$C$F$$$k!# NL;R =E NO $K BP $9 $k %" %W %m!< %A $H $7 $F $O!" superstring theory , Ashtek ar gra vit y , Witten gra vit y $J $I $N !V$^ $5$KOH AH $N 9= C[!W $H 8@$C $? $h $& $J Bg $- $J Ld Bj $K BP $9 $k %" %W %m!< %A $H!" $= $l $i $H $O <q $r 0[ $K $9 $k %V %i%C %/ %[!< %k $N >x H/!" %H %] %m %8!< %A%’ %s %8!" NL ;R 1’ Ch O@ $J $I $N $h $&$J 8D JL $N LdBj $r <h $j07 $& >. $5$J Ld Bj $K BP$9 $k %" %W %m!< %A $H $K J, $1 $i $l $k $h $& $K ;W $o $l $k!# 2f!9 $N %0 %k!< %W $G $O <g $K $3$N 8e <T $K $D $$ $F $N 8& 5f $r 9T $J$C $F $$ $k!# >. $5 $$ $H 8@$C $F$b H\ 2< $7 $F $k $o $1 $G $O $J $$!" Dj 4| E* $K LL Gr $$ $3 $H $, <!!9 8@ $( $k $N $G $" $k!# 6q BN E* $K $O!" %V %i%C %/ %[!< %k $N >xH/ $H 8E E5 E* =E NO Jx 2u $K $* $1 $k NW 3& 8= >] $H $N4X 78 $r D4 $Y $? $j!" AP 6J 4v 2? 3X$r MQ $$ $? NL ;R %H %s %M %k %H %] %m %8!< %A%’ %s %8!" %V %i%C %/ %[!< %k $N <A NL $d!" %( %s %H %m %T!<!" Hs <+ L@ %H %] %m %8!< $H NL ;R >l $N 4X 78 $J $I $rD4$Y$F$$$k!# 2.2 1’ChO@ %S%C %0%P %s 1’Ch %b %G%k $O!" %O%C%V %k $NK! B’!" #3!k K 1’ Ch GX 7J J| <M!" 7Z 85 AG $N B8 :_ Hf Ey $N 4Q B, ;v <B $r 4p AC $K!" @. 8y $r =$ $a $F $$ $k M} O@ $G $" $k!# $7 $+ $7!" 1’ Ch $N 0l MM Ey J} @-!" L) EY MI $i $. $N 5/ 8;!" J* <A $N 5/ 8; $H $$$C $? =i 4| 1’ Ch$N 5/ 8; 5Z $S ?J 2= $K 4X $9 $k LdBj $O!" I, $: $7 $b 2r 7h $5 $l $F $$ $J $$!#$3 $N $h $& $J Ld Bj $r F0 5! $H $7 $F!" %$ %s %U %l!< %7%g %s M} O@ $d!" =i 4| 1’ Ch $G $N Aj E> 0\ $H $$$C $? 8& 5f %F!<%^$K<h$jAH$s$G$$$k!# :G 6a $N8& 5f $H$7 $F!" 1’ ChO@ E* 4Q B,$+ $i <( :6$5 $l $F $$ $k Dc L)EY 1’ Ch $N %b %G %k $H $7 $F!" Ii $N6J N( $r ;} $D 3+ $$ $? 0l MM Ey J} 1’ Ch$r <B 8= $9 $k %$ %s %U %l!< %7%g %s %b %G %k $r Ds >’ $7 $?!# $= $7 $F!"$= $N %7 %J %j %* $K 4p $E $$ $? MI $i $. $N @8 @. $N 2aDx 5Z $S!" =i 4| L) EY MI $i $. %9 %Z%/ %H %k $r D4 $Y $F $$ $k!# $^ $?!" $= $N =i4| MI $i $. $r H? 1G $7 $F 8= $l $k Bg 3Q EY %9 %1!<%k$N#3!k K GX 7JJ|<M29EYMI$i $.$N@-<A!"1’Ch$N Bg 5, LO 9=B$ $J $I $H $N @0 9g @- $r 8! F$ $7!"3+ $$ $? 1’ Ch $N 2D G= @-$r5DO@$7$?!# $^ $?!" EE<e Aj E>0\ $G $N %P%j %* %s @8@. $N Ld Bj$r 6= L# $H $7 $F!" EE <e %9 %1!< %k $G $N Aj E> 0\ $N 5! 9= $N 8& 5f $r 9T $J$C $F $$ $k!# <B :] $K%P %j %* %s $r @8 @. $9 $k $? $a $K $O!" 0l <! Aj E> 0\ $G $" $k $+$I $& $+ $,!" =E MW $J Ld Bj $H $J $k $,!" 0! NW 3& K"$N 1? F0 $KCe L\ $7 $F >l$N G. E* MI$i $. $N Bg$- $5 $r I> 2A $7!" AjE>0\$N %@%$%J%_%/%9$rD4$Y$?!#$3$N J}K!$K$h$k $H!" 0l HL $K 9M $($i $l $F $$ $k I8 =‘ E* %b %G %k $G $O!" >l $N G. E* MI $i$. $, DL >o 9M $( $i $l $F $$ $k $h$j $b Bg $- $$ $? $a $K!" 8@ $o$l $F $$ $k $h $& $J 0l<! Aj E> 0\ $, $h $j Fq $7$/ $J $k $3 $H $r<(:6$9$k7k2L$rF@$?!#

2.3 1’Ch$N9=B$7A@. =i4| 1’Ch$K$* $$$F!" %P%j%* %s$,%,%9 $H decouple $9 $k z � 1000 $K $* $1 $k >p Js $r M? $( $k 1’ Ch GX 7J J| <M $N 4Q B, $K <! $0 2a 5n $N >p Js $O!" z � 5 $N QSO Ey $N 4Q B, $^ $G F@ $i $l $F $$ $J $$!#$3 $N 4V!" J* <A $, $I $& ?J 2= $7 $F 6d 2O $J $I $N 9=B$ 7A @. $, 5/ $- $k $+ $O!" 1’ Ch J* M}3X $K $* $1 $k Bg Ld Bj$N0l$D$G$"$k!# 2f!9$N8&5f%0%k!<%W$G$O $3$NLdBj$r2<5-$N<o!9$NJ} K! $K $h$C $F 8& 5f $7 $F $$ $k!# 1. Bg 5, LO ?t CM %7 %_%e %l!< %7%g %s $K $h $k 9= B$ 7A @. $N 7W ;; 2. 7A @. $5 $l $? 6d 2O $d @1 $+$i$N bac k reaction $H$=$l$K$h$k <!@$Be$N9=B$7A@. 3.to y-mo del $K $h$k6d2O $N@17A@. ;K$N7W;; 4. 86 ;O1@$N <}=L!&J,Nv2aDx$N7W;;$HBh0l@$Be$N@17A@. Nc$H$7$F 4. $G$O86;O 6d2O $H$J$k 1’Ch$N 86;O J*<A$+ $i 9= @.$5 $l $? %, %9 $N ?J 2= $rNO 3X 2a Dx $H G. E* 2aDx $r 7k 9g $5 $; $F DI$C $F $$ $k!# $=$N 7k 2L @8 $8 $k :G =* E* $J J, Nv JR $N <A NL $, 6d2O 7A @. 4| $N @1 7A @. $r FC D’ $E $1$k $o $1 $@ $,!" 2r @O E* 7W ;; $K $h$C $F!" %A%c %s %I %i %; %+!< %k $N 8B 3& <A NL $H 8F $P $l $kJ* M} Dj ?t $N $_ $K $h$C $F 7h $^ $k <ANL $, =E MW $J Lr 3d $r2L$?$9$3$H$,:G6a<($5$l$?!# 2.4 L5>WFM=ENO7O$NNO3XE*2aDx %@!< %/ %^ %?!<$O 6d 2O $N <ANL $N Bg It J, $r@j $a!" $= $N =E NO %] %F %s %7%c %k $K Bg $- $J 4s M? $r $7 $F $$ $k!# 6d 2O $N %@!< %/ %^ %?!< $N 7O $O!" L5>W FM 7O $H $7 $F 5- =R $5 $l $k $H 9M $( $i $l $k $N $G!" 6d 2O $N 7A @. $d!" Aj 8_ :n MQ $r $r 9M $( $k ;~ $K $O!" L5>WFM7O $NJ*M}$O=EMW$JLr3d$r2L $?$9$G$"$m$&!# K\ 8& 5f<< $G $O!" L5 >W FM 7O $N <} =L $d Aj 8_:n MQ $N :] $N J* M} 2aDx$r!"M}O@E*$KD4$Y$F$$$k!# :G 6a $G$O!" 5e BP >N L5>W FM 7O $N<} =L $K $* $$$F!" 7O Fb It $N e�ective $J05NO$r7h$a$kB. EYJ,;6$N@.D9$r!" <}=L=i 4|$K$D $$$F @]F0 O@$K $h$C$F D4$Y!"$= $N?6 Iq$$ $,!" mass shell $N4V $N4v2?3XE*4X78$K$h$C$F7h$^$k$3$H$r<($7$? (Kan-y a et al. 1995) !# $^ $?!" 8= :_ $G $O!" L5 >W FM 7O F1 ;N $N Aj 8_ :n MQ $K $D$$ $F!" 50 F; 1? F0 $N %( %M %k %.!< $, $I $N Dx EY Fb It %( %M %k %.!<$K JQ $( $i $l $k $+ $r!" Aj 8_ :n MQ $, <e $$ >l9g $K $D$$ $F!" @]F0 O@$r MQ $$ $F 2r@O $r 9T $J$C$F $$ $k!# Kan-ya, Y., Sasaki, M., Tsuc hiy a, T., and Gouda, N. (1995) PTP . submitted. 3. 650i :G6a$NGn;NO@J8 � P ost-Newtonian Expansion of Gra vitational W a v es from a Particle in Sligh tly Eccen tric Or- bit aound a Rotating Black Hole [ ED 1[ =(9T : 1995 G/ 3 7n ] � Decoherence on Quan tum T unneling in the Multi-Dimensional W a v e F un tion Approach [ ED Cf5.9@ : 1995 G/ 3 7n ] � Deriv ation of Master Equation for T otally Quadratic System in Quantum Bro wnian Mo- tion [ 2,B< N4 : 1994 G/ 3 7n ] � Studies on the Ev olution of Coarse-Grained Self-Gra vitating Man y-Bo dy Systems [ EZ 20 =S IW : 1994 G/ 3 7n ] � Gra vitational W a v es Induced by a Particle Or- biting Around a Rotating Black Hole : E�ect of Orbital Precession. [ <FED Bg :1994 G/ 3 7n ] :G6a$N=$;NO@J8 � Radiation Reaction to the Particle Motion around a Kerr Black Hole [ L, BY ;V :1995 G/ 3 7n ] � Brans-Dic k e M}O@ $G $N5e BP >N %V%i%C %/ %[!< %k$+ $i $N%9%+%i!<=ENOGH$N7W;; [ Bg66 7{ :1995 G/ 3 7n ] � Cl>u 86 ;O%, %9$N NO3X E*!"G. E*?J 2= $H86 ;O6d 2O$K $* $1$k@1@8@. [ >e86 1QLi :1995 G/ 3 7n ] � 9b 3, Hy J, @5 B’ 2= $K $h$C $F Dj 5A $5 $l $? Fn It Jona Lasinio Mo del $N2r@O [ _@:j ?r :1994 G/ 3 7n ] � BJ1_ 6d2O $N 7A@. %b%G %k$K $*$1 $kIT 0BDj @-$K $D$$ $F [ 41C+ 9,Mx :1994 G/ 3 7n ] � 1’Ch =i4|$K$* $1$k3Q 1?F0NL $N3NN( J,I[$H Massiv e Blac k Hole $N7A@. [ ?\:4 85 :1994 G/ 3 7n ] 4. O"Mm@h E7 BN 3K 8& 5f << $K$D $$ $F $N :G ?7 $N >p Js$O www $G $b F@ $i$l$^$9 (h ttp://m urasaki.scph ys.ky oto-u.ac.jp/) !# EE OC HV 9f $O %@ %$ %" %k %$ %s J} <0 $G!" 075-753-xxxx HV $G $9!#$^$? E-mail address $O!" username @tap.scph ys.ky oto-u.ac.jp $G $9!# Fb @~ HV 9f (xxxx) $H 2] Bj L> ( username ) $O 0J 2< $NDL$j$G$9!# Fb@~HV9f username :4F# 3831 sato ;3ED ( NI ) 3844 yamada @> 3880 nishi CfHx 3850 nak ao V ol. 1, 1995 55

$J$*!"It 20 3d $O KhG/ JQ 99 $5$l $^ $9 $N $G!"3F ?M $N Fb@~ HV9f $O 7G :\ $7 $^ $; $s!# WWW $G :G ?7 $N >p Js $r Ds 6! $7 $F$*$j$^$9$N$G!"8f;2>H2<$5$$!# ;29MJ88% [1] K. Nak ao, T. Shiromizu and K. Maeda, Grav- itational Mass in Asymptotically de Sitter Space-Times, Class. Quan. Gra v. 11 (1994), pp.2059 � 2072. [2] M. Shibata, K. Nak ao and T. Nak am ura, Dy- namical Evolution of Gra vitational W a v es in the Asymptotically de Sitter Space-Time, Ph ys. Rev. D50 (1994), pp.708 � 719. [3] M. Shibata, K. Nak ao and T. Nak am ura, Scalar-t ype Gravitational W a v e Emission from Gra vitational Collapse in Brans-Dick e The- ory: Detectabilit y by a Laser In terferometer, Ph ys. Rev. D50 (1994), pp.7304 � 7317. [4] E. J. Cop eland, R. Andrw, D. W ands and E. D. Stewart, F alse V acuum In ation with ein- stein Gra vit y , Phys. Rev. D49 (1994), pp.6410 � 6433. [5] E. D. Stew art, Mutated Hybrid In ation, Ph ys. Lett. B345 pp.414 � 415. [6] Sean A. Ha yw ard, General La ws of Blac k Hole Dynamics, Phys. Rev. D49 (1994), pp.6467 � 6474.(1994) [7] Sean A. Ha yw ard, W eak Solutions across a Change of Signature, Class. Quan. Gra v. 11 (1994), pp.L87 � L90. [8] Sean A. Hayw ard, Spin Co e�cient F orm of the New Laws of Black Hole Dynamics, Class. Quan. Gra v. 11 (1994), pp.3025 � 3036. [9] Sean A. Ha yw ard, Quasilo calization of Bondi- Sachs Energy Loss, Class. Quan. Grav. 11 (1994), pp.3037 � 3048. [10] H. T agoshi and T. Nak am ura, Gravitational W a v es from a P oin t Particle in Circular Or- bit around a Blac k Hole: Logarithmic T erms in the P ostnewtonian Expansion, Ph ys. Rev. D49 (1994), pp.4016 � 4022. [11] H. T agoshi, P ost-Newtonian Expansion of Gravitational W a v e from a Particle in Slightly Eccentric Orbit around a Rotating Blac k Hole, Prog. Theor. Phys. 93 (1995), pp.307 � 333. [12] T. T anak a, Decoherence on Quan tum T unnel- ing in the Multidimensional W a v e F unction Approach, Prog. Theor. Phys. 93 (1995), pp.67 � 85. [13] T. Shiromizu ,Positivit y of Gra vitational Mass in Asymptotically de Sitter Space-Times, Ph ys. Rev. D49 (1994), pp.5026 � 5029. [14] T. Shiromizu and M. Sugai, Lo cal Energy Con- dition and Asymptotic Conditions, Class. Quan. Gra v. 11 (1994), pp.L103 � L108. [15] T. Shiromizu and M. Sugai,Relaxation of Lo- cal Energy Conditions due to Asymptotic Flat- ness, Ph ys. Rev. D51 (1995), pp.472 � 476. [16] T. Chiba and K. Maeda, Cosmic Ho op Con- jecture?, Ph ys. Rev. D50 (1995), pp.4903 � 4913. [17] T. Hamazaki and T. Kugo, De�ning the Nambu-Jona-Lasinio Mo del by Higher Deriv a- tive Kinetic T erm 56 F|K\$NM}O@E7J83X

F|K\$NM}O@E7J83X Bh 1 9f 1995 G/ (pp.57{58) 5~ETBg3XBg3X1!M}3X8&5f2J1’ChJ*M}3X65<< Nf =E ?5 1. 9=@. 1’ Ch J* M} 3X65 << !JN, >N!’ $& $V $D!K$O @5 <0 $K $O!" 5~ ET Bg 3X Bg3X 1! M} 3X 8& 5f 2J J* M} 3X!& 1’ Ch J*M} 3X Bg @l 96 $K =j B0 $7 $^ $9!# L> L\ >e$O $H $b $+ $/!" <B :] >e 9V :B @) $r $7 $$ $F $* $i $:!" 3F %9 %?%C %U!& 1! @8 $O B@ M[!& B@ M[ 7O!" 91 @1!" 6d 2O !J0J >e <g $H $7 $F 4Q B,!K!" 5Z $S M} O@ $H $$$C $?!" $f $k $$ 7k $S $D $- $N 8& 5f%0 %k!< %W $r AH ?% $7 $F $$ $^ $9!# $3 $3 $G $O M}O@ :) %a%s %P!< $N3h F0 $rCf ?4 $K>R 2p $7$^ $9!# 1995 G/ 10 7n 1 F| 8=:_$N9=@.0w$O0J2<$NDL$j$G$9!# 2CF# @5Fs ( 65<x )* 0p3@ >J8^ ( 65<x )* @PBt =SN< ( =u65<x ) Nf=E ?5 ( =u<j )* K\4V J8M: ( 8&=$0w ) EgED @5>O (D5) 8E20 F‘DEH~ (D4) CfHx BY;N (D3) CfB< J8N4 (D3) @P:d @i=U (D2) 9q>l 1Q9/ (D2) ;3:j C#:H (D2) 3xC+ =(9, (D1) CfB< 8-Fs (D1) ??JA E/Li (D1) 6b?9 MN0l (M2) C]Fb =< (M2) BlBt 85OB (M2) Eliani Ardi (M2) h_K\ Ci9( (M1) * 0u$OM}O@E7J83X:)CL2q2q0w 2. 8&5f 2.1 91@17O$NNO3X F okk er-Planc k 6a;w$d!"%, %9%b %G%k $G$O gra v other- mal oscillations $, 5/ $3 $k $3 $H $O $h $/ CN $i $l $F $$ $k $,!" N BN $G $O 5/ $3 $k $+ $I $& $+ J, $+ $i $J $$!# In v erse temp erature gradien t $, B8 :_ $9 $k $H!" N BN $G $b gra v othermal expansion $, 5/ $3 $k $3 $H $r <( $7 $?!# =>$C $F!";D$kLdBj $O N BN$G in v erse temp erature gradient $,5/$3$k$+$H$$$&$3$H$@$1$K$J$C$?!# [1] 2.2 9_Ce1_HWG4@- DL >o$N!" Navier-Stok es J}Dx <0 $rMQ $$$F 1_ HWFb 1o6a $/ $N 9= B$ $r 2r$$ $F $_ $k $H!" D6 2; B. $G $b >e N.$K >p Js $, EA $o $k $H $$ $& ITET 9g $, @8 $8 $k $3 $H $, CN $i $l$F $$ $?!# $H $3 $m$,!" stress tensor $r6I=jE* $K7h$a $:$K!" N.BN$N <0$H O" N) $7 $? H/ E8J} Dx <0 $N 7A $G @5 $7 $/ Dj <0 2=$9 $k $H!" >e 5- $NIT ET9g $,<h $j=| $+$l $k$3$H $,H= L@$7 $?!# [5] 0J>e $NDj <0 2= $r $b $H $K!";~ 4V JQ F0 $d 6u 4V 9= B$ $, 7c $7$/ JQ $o $k 9_ Ce1_HW$K$bE,MQ$G$-$kG4@-%F%s%=%k$N7A$rF3$$$?!# [4] 2.3 %V%i%C%/%[!<%kE7BN$+$i$N#X@~$f$i$. $O $/ $A$g $& :B #X#1 $d 3h F0 6d 2O 3K$J $I!" %V %i%C %/ %[!< %k E7 BN $+$i $N #X @~ $O 7c $7 $/JQ F0 $7 $F $$ $k $3 $H$, CN $i $l $F $$ $k!# <+ 8J AH ?% NW 3& 8= >] (SOC) $N 35 G0 $r MQ $$!" 1_ HW $N 4J C1 $J %; %k %*!< %H %^ %H %s%b %G %k $r $? $F!" #X @~ $f $i $. $N 4Q B, E* =t FC D’ $r :F 8= $9 $k $3 $H $K @. 8y $7 $?!# [7][9] $3 $l $i $N 2r @O $r $b $H $K!" %V %i%C %/ %[!< %k 9_ Ce 1_ HW $O!" <’ >l $N <e $$ I8 =‘ E* $J 1_ HW (soft state) $H!" <’ >l $, 6/ $a $i $l $f $i $. $, A} I} $5 $l $k!" %" %I %Y %/ %7%g %s M% @* 1_ HW (hard state) $H $N 4V $r ?6 F0 $9 $k $3 $H $r <( $7 $?!# [6] $3 $N %" %I %Y %/ %7%g %sM% @* 1_ HW $O G. E* $K 0B Dj $G $"$k $H M= A[ $5 $l $F $$ $? $,!" <B :] @~ 7A 2r @O $r$7 $F $_ $k $H!" F0 7B J} 8~ $K 6I =j E* >q Mp $KBP $7 $F B? $/ $N >l 9g IT 0B Dj $G$" $j!" $f $i $. $r@8$_=P$9$N$KET9g$,$$$$$3$H$,$o$+$C$?!# [2] 2.4 @14V<’>l 6d 2O 1_ HW Fb $N @1 4V %, %9 $,!" D6 ?7 @1 Gz H/ $K $h$C $F %O %m!< $X $H J. $- >e $2 $i $l $F %O %m!<Cf $K =E 85 AG $r $^ $- ;6 $i $7!" $^ $? J| <M Nd 5Q $7 $? $" $H 9b B. 1@ $H $J$C $F!" :F $S 6d 2O LL $X$H Mn $A $F $$ $/ $H $$ $& %7 %J %j %* $, 0J A0 $+ $i 9M $( $i $l $F $- $? ( $$$o$f $k galactic fountain mo del) !#$H$3$m$,!" :G 6a $N 8& 5f $K$h $j!" 8= :_ 4Q B, $5 $l $F $$ $k DxEY $N <’ >l $, $" $l $P!" $3 $N J.$- =P $7 $O M- 8z $K M^ $( $i $l $k$H $$ $& 5D O@ $, $"$C $? $,!" $- $A $s $H 7W ;; $7 $F $_ $k $H!" 0l ;~ E* $K J. $- =P $7 $, M^ $( $i $l $F $b $= $N 8e P ark er instabilit y $, H/ @8 $7!"$d$O$jJ.$-=P$7$,2DG=$G$"$k$3$H$,<($5$l$?!# [3] 57

2.5 6d2OCD%5%V%9%H%i%/%A%c!<$N?J2= 8= :_ $N I8 =‘ E* E7 BN 7A @. %7 %J %j %* $K $h $k $H!" 6d 2O CD $O $^ $: $h $j >. $5 $J 2t $, =E NO <} =L $7!" $= $N 8e $3 $N 2t (sub-structure) $,9gBN$9$k$3$H$K$h$j!"$h$jBg$-$J6d 2OCD$r7A@.$9$k!#$3$N substructure merger $N2a Dx$O 1’ChO@ L) EY %Q %i %a!< %? $N 4X ?t $G $" $j!" 8= :_ $I $N $/ $i $$ $N 6d 2OCD $, substructure $r$b$C$F $k $+$r D4$Y $k;v $K $h $j!" L) EY %Q %i%a!< %? $K @)8B $r M? $($k ;v $, $G $-$k!# N BN %7%_%e %l!< %7%g %s $K $h $j $3 $N 9g BN 2a Dx $r D4 $Y!" Hf 3S E* >.$5$JL)EY%Q%i%a!<%?$NCM$rF@$?!# [8] 3. 650i :G6a$N=$;NO@J8 � Nonlinearly Excited Park er Instabilit y[ 3x C+ =( 9, : 1995 G/ 3 7n ] � 9_ Ce 1_HW $N A+ 2; B. E@ 6a K5 $N 9= B$ [ Cf B< 8- ?N : 1995 G/ 3 7n ] � Numerical Simulation of Magnetic Reconnec- tion in Eruptive Flares[ ??JA E/Li : 1995 G/ 3 7n ] � >W FM 6d 2O CD $N NO 3X E* ?J 2= [ @P :d @i =U : 1994 G/ 3 7n ] � N-b o dy Simulation $K $h $k Lynden-Bell Mech- anism $N8!>Z [ 9q>l 1Q9/ : 1994 G/ 3 7n ] � bd?7 @1 G. IT 0B Dj 1_ HW $N Bg 6I E* F0 7B ?6 F0 IT 0B Dj ( � G4@-$N>l9g ) [ ;3:j C#:H : 1994 G/ 3 7n ] 4. O"Mm@h 1’Ch J* M} 3X 65 << $K $D $$ $F $N :G ?7 $N >p Js $O www $G $b F@ $i$l$^$9 (http://kusastro.ky oto-u.ac.jp/) !# EEOCHV 9f$O %@ %$ %" %k %$ %s J} <0 $G!" 075-753-xxxx HV $G $9!# $^ $? E-mail address $O!" username @kusastro.kyoto-u.ac.jp $G$9!# Fb @~ HV 9f (xxxx) $H 2] Bj L> ( username ) $O 0J 2< $NDL$j$G$9!# Fb@~HV9f username 2CF# 3901 k ato 0p3@ 3892 inagaki @PBt 3903 Nf=E 3891 minesige K\4V 3891 honma EgED 3896 shima5 8E20 3908 furuya CfHx 3907 nak ao CfB< F 3908 fuming @P:d 3906 ishizak a 9q>l 3907 kuniba ;3:j 3907 y amasaki 3xC+ 3908 k ama y a CfB< K 3907 knak am ur ??JA 3908 magara 6b?9 3907 k anamori C]Fb 3908 mitsuru BlBt 4287 takiza w a Eliani 3907 eliani h_K\ 3908 manmoto ;29MJ88% [1] D.C. Heggie, S. Inagaki, and S. L. W. McMil- lan, Grav othermal Expansion in an N-Bo dy system, MNRAS, 271, 706{718 (1994) [2] S. Kato, M. Abramowicz, and X. Chen, Ther- mal Instabilit y of Adv etion-Dominated Disks against Lo cal Perturbations, P ASJ, 48, 0u :~ Cf (1996) [3] H. Kama y a, S. Mineshige, R. Matsumoto, and K. Shibata Interstellar Gas Out ow to Galactic Halo b y the Sup erno v a-Driv en Park er Instabil- ity ApJL, 0u:~Cf (1996) [4] S. Kato, T urbulen t Stress T ensor in Accretion Disks Deriv ed by Second-Order Closure Mo d- eling, P ASJ, 46, 589{596 (1994) [5] S. Kato, and S. Inagaki, A Non-Lo cal Descrip- tion of T urbulen t Stress T ensor in Accretion Disks, P ASJ, 46, 289{299 (1994) [6] S. Mineshige, M. Kusunose, and R. Mat- sumoto, Low-State Disks and Lo w-Beta Disks, ApJL, 445, L43{L46 (1995) [7] S. Mineshige, M. T ak euc hi, and H. Nishimori, Is a Black-Hole Accretion Disk in a Self- Organized Critical State?, ApJL, 435, L125{ L128 (1994) [8] F. E. Nak am ura, M. Hattori, S. Mineshige Sub- cluster Merging in Cluster of Galaxies and the Cosmological Densit y Parameter, A&Ap, 0u :~ Cf [9] H. Negoro, S. Kitamoto, M. T ak euc hi, and S. Mineshige, Statistic of X-Ra y Fluctuations from Cygnus X-1: Reserv oirs in the Disk?, ApJ, 452, L49{L52 (1995) 58 F|K\$NM}O@E7J83X

F|K\$NM}O@E7J83X Bh 1 9f 1995 G/ (pp.59{59) 5~ETBg3XAm9g?M4V3XIt1’ChO@8&5f<< Aa ED <! O: 1. 9=@. 1’ Ch O@%0 %k!< %W $O!" 5~ET Bg 3X Am9g ?M 4V 3X It$N 65 41 $H Bg 3X1! ?M 4V 4D 6- 3X 8& 5f 2JAG N3 ;R Bh 0l @l 96 $NBg 3X 1! @8 $H $K $h$C $F 9= @. $5 $l$F $$ $^ $9!# 8& 5f << $G $O Aj BP O@ $H 1’ Ch O@$r 8&5f $7$F $$$^ $9!# 1995 G/ 8 7n 1 F| 8=:_ $N9= @.0w $O0J2<$NDL$j$G$9!# ?7 G$ ( =u65<x )* AaED <!O: ( =u65<x )* J?ED 9@0lO: (M2) 2O0f ?-2p (M1) * 0u$OM}O@E7J83X:)CL2q2q0w 2. 8&5f 2.1 %V%i%C%/%[!<%k$NNL;RO@ %V %i%C %/ %[!< %k $N J* M} $H G. NO 3X $H $N 4X 78 $O NL ;R =E NO M} O@$N 9= C[ $H $$ $& 4Q E@ $+ $i 8+ $F Hs>o $K =E MW $G $" $k!# 2f!9$O ,Ha wking radiation $KBP$9 $kH?:nMQ$r9MN8$7$? ;~ 6u$N NO 3X $K $* $1 $k G. NO3X $r 2r @O E* $" $k $$$O ?t CM E* $J J}K!$GL@$i$+$K$7$h$&$HEXNO$7$F$$$k!# 2.2 <+8J=ENO7O$K$*$1$kHs@~7A8=>] 1’ Ch$N 9= B$ 7A@. $K $*$$ $F Hs @~7A Aj 8_:n MQ $O =EMW $J Lr 3d $r ;} $D . $^ $?!" $= $l $H @Z $j N% $; $J $$ $N $, %Q %?!< %s $r 2?$G FCD’ $E $1$k $+$H $$ $&Ld Bj $G$" $k!# 2f!9$O , 2r@O J}K! $H $7$F $N wa v elet analysis $N M- 8z @- $r D4$Y $F $$ $k . $3 $N J} K!$K $h $j ?7 $7 $$ E} 7W NL $r Dj 5A $7!"$= $N Hs @~ 7A H/ E8 $r8&5f$7$F$$$k!# 2.3 =i4|1’Ch =i 4|1’ Ch $K $*$1 $k MI$i $. $N AO@8 $H $=$N H/ E8 $O9= B$ $N 5/ 8; $r C5 $k $? $a $K=E MW $J Bj L\ $G $" $k!# 2f!9 $O , Hy J, E8 3+ J} $H $$ $& J}K! $G MI $i $. $N Hs @~ 7A @. D9 $r$7 $i $Y $? $j!" MI$i$.$N8EE52=$N8&5f$r$7$F$$$k!# 3. 650i :G6a$N=$;NO@J8 � Hy J, E8 3+ J} $K $h $k %$ %s %U %l!< %7%g %s M} O@ $N 8& 5f [ 0f8} =$ : 1995 G/ 2 7n ] 4. O"Mm@h EE OC HV 9f $O %@ %$ %" %k %$ %s J} <0 $G!" 075-753-xxxx HV $G$9!#$^$? E-mail address $O!" username @ph ys.h.ky oto-u.ac.jp $G $9!# Fb @~ HV 9f (xxxx) $H 2] Bj L> ( username ) $O 0J 2< $NDL$j$G$9!# Fb@~HV9f username AaED 6790 jiro J?ED 6790 hirata 2O0f 6788 k a w ai ;29MJ88% [1] J. So da, H. Ishihara and O. Iguchi, Hamilton- Jacobi Equation for Brans-Dic k e Theory and Its Long-W a v elength Solution, Prog. Theor. Ph ys. 94, to b e published. [2] J. So da and Y. Suto, Non-linear Gra vitational Ev olution of Phases and Amplitudes in One- dimensional Cosmological Density Fields, ApJ, 396, 379. [3] Y. Eza w a and J. So da, E�ects of T opology on the Gravitational W a v e, Phys. Lett. B335, 131. 59

F|K\$NM}O@E7J83X Bh 1 9f 1995 G/ (pp.60{60) 5~ETBg3X9)3XIt6u5$NO3X8&5f<< Ip ED 1Q FA 1. 9=@. 6u5$NO 3X 8& 5f<< $O!" 5~ ETBg 3X Bg3X 1! 9) 3X8& 5f 2J 9R6u 1’Ch9) 3X @l 96 $K B0 $9$k 9R 6u 1’ Ch 2r @O 9)3X 9V :B $N 6u 5$ NO 3XJ,Ln $G $9!# 9= @. 0w $O!" M} O@ E7 J8 3X :) CL 2q 2q 0w $G $" $k IpED1QFA!J=u<j!K0l?M$G$9!# 2. 8&5f 2.1 Hy OG @1!& 86 ;O OG @1 $H $= $N $^ $o $j $N %, %9 $NAj8_:nMQ 86;OB@ M[ 7O @1 1@Cf $N Hy OG@1!& 86 ;O OG @1$O!" @1 1@ %,%9 $HAj8_ :n MQ $r $7 $J $, $i 1? F0 $7$F $$ $k!# $3 $N %, %9 $N 5Z $\ $9:nMQ $O!" $3 $l $i $N E7 BN $N @. D92a Dx Ey $K =E MW $J 1F 6A $r $"$? $( $k!# $= $3 $G 2f!9 $O $3 $l $^ $G!" =E NO 8; $G $" $k E7 BN !J5e$H 2> Dj!K $,!" 0l MM G4 @- %, %9 Cf $r 1? F0 $9 $k :] $N E7 BN $^$o $j $N N. $l !J<4 BP >N $r 2> Dj!K $r D4 $Y $k 0Y $K!" :9 J, K! $K$h $k #2 <! 85 ?t CM %7 %_%e %l!< %7%g %s $r 9T$C $F $- $?!# $= $N7k2L!" N. BN $N G4 @- $K $h$C $F @8 $8 $k L) EY J, I[ $N Hs BP >N @-$,!"=E NO $K $h $k Dq 93 $K Bg $- $$1F 6A $r M? $( $k $H $$ $& $3 $H$r L@ $i $+ $K $7 $? [1] !# 8= :_ $O!" $3 $N E7 BN $^ $o $j $N N. $l$N8& 5f $r!" $h $j 8= <B E* $J @1 1@ %, %9 Cf $G 9T $& 0Y $K!" #3 <!85?tCM?tCM%7%_%e%l!<%7%g%s$r;n$_$F$$$k!# E7 BN $N ?t CM 7W ;; $K $h $k %7 %_%e %l!< %7%g %s $K $O!" :9 J, K! $H $H$b $K!" SPH (Smo othed Particle Hydro dynamics) $b B? $/ MQ $$ $i $l $F $$ $k!# $3 $N SPH $K $h$C $F $b G4 @- N. $N7W;;$, 2DG=$G$" $k !J Navier- Stokes Equation $,2r $1$k!K$3$H$r<($7$? [2] !# 3. O"Mm@h IpED1QFA$X$NO"Mm@h$O!" EEOC 075-753-5812 !JD>DL!K F AX & N1<iHVEEOC 075-753-4944 !JD>DL!K F AX 075-753-5918 !J;vL3<<!K E-maill address A50213@JPNKUDPC.BITNET $G$9!# ;29MJ88% [1] H. T ak eda, Drag on a Gra vitating Bo dy , Prog. Theor. Ph ys. Suppl. No. 96, 196{210, 1988 [2] H. T ak eda, S. M. Miyama and M. Sekiy a, Nu- merical Sim ulation of Viscous Flow by Smo othed P article Hydro dynamics, Prog. Theor. Ph ys. 92, 939{960, 1994

F|K\$NM}O@E7J83X Bh 1 9f 1995 G/ (pp.61{62) 5~ETBg3X4pACJ*M}3X8&5f=j � 1’ChJ*M} 2# ;3 =g 0l 1. 354Q K\ 8&5f=j $O Er @n5- G04[ $rA0?H $H$7 $F 1953 G/ $K!"K\ K. =i$N A4 9q 6& F1Mx MQ 8& 5f =j $H $7 $F AO @_$5 $l $?!# $= $N 8e 1990 G/$K 9-EgBg 3X M}O@ J*M}3X 8&5f=j !J 1943 G/ AO @_!K $H 9g J; $7!" K\ K.M# 0l $N M} O@ J* M} 3X $N An 9g 8& 5f =j $H $7 $F :F H/ B- $7 $F8= :_ $K ;j$C $F $$ $k!# 9g J; Ev =i $O 5l M} O@ 8&=j 0w $O 1’ <# %-%c%s %Q %9$K :_ 6P$7 $?$,!" 1995 G/ 9 7n $K KL Gr@n CO 6h $K ?7 8& 5f Eo $, =W 9) $7!" <B<A E* $J E} 9g $, <B 8=$7$?!# K\ 8& 5f=j $O AO @_ 0JMh!" A4 9q $N8& 5f <T %0 %k!<%W $K ;Y $( $i $l $F6& F1 Mx MQ 8& 5f =j $N $" $k $Y $- ;Q$r DI 5a $7 $F $- $?!# 1? 1D LL $G $O!" 8& 5f=j $N 1? 1D!" 8& 5f 3h F0 $K A4 9q $N 8& 5f <T $N 0U 8+$r H? 1G $5 $; $k $? $a!" <! $N Fs 0Q 0w2q $, @_ $1 $i $l $F $$$k!# 8&5fIt0w2q5D 8&5f<T%0%k!< %W$N ?dA& $9$k 0Q0w $H1? 1D0Q 0w!" =j 0w $K $h $j 9= @. $5 $l!" 8& 5f =j 1? 1D $N 4p K\ J} ?K!" 6& F1 Mx MQ $N 8& 5f 7W 2h !J8& 5f 2q Ey!K $r ?3 5D $9 $k!# 1?1D0Q0w2q 8& 5f <T %0 %k!< %W $N ?d A& $9 $k =j 30 0Q 0w !J 12 L>!K $H=jFb0Q0w!J 8 L>!K$K $h$j9=@.$5$l!" ?M;v$r 4^$‘ 1?1D $N=E MW;v 9‘ $K$D$$ $F =jD9$N ;p Ld $K1~$8 $k!# 0J>e $$ $: $l $N 0Q 0w $b 1’ Ch J*M} 3X � M}O@ E7 J8 3X 4X 78 $N=j 30 0Q 0w $O!" M} O@ E7 J83X :) CL 2q $N Ej I< $K $h$C $F 7h Dj $5 $l $F $$$k!# 6& F1Mx MQ $K $h$k 4p 8&8& 5f 2q $,Kh G/ ==?t 2s 3+ $+$l $F $$ $k!# 91 !" 93 !" 95 G/ $H!"$3$l $^$G$K 3 2s!"M} O@E7J8 3X :) CL2q %7 %s %] %8 %& %‘ $, 4p8& 8& 5f 2q $H $7 $F 3+:E $5 $l $F $$ $k!#$^$?!" 95 G/EY$+$i$O J8It>J$K $h$j COE $K;XDj$5 $l!" M= ;; $N A} 3[ $, <B 8= $7 $? $[ $+!" ?7 $? $K COE 8& 5f 0w $H $7 $F 3 L> $, :N MQ $5 $l $F $$$k!# $^ $?!" Er @n :b CD $N Jd =u $K $h $k4p 8& 8& 5f 0w @) EY $b $" $j!" M} O@ E7J8 3X 4X 78 $N <c <j 8&5f<T$NB??t$N1~Jg$,4|BT$5$l$F$$$k!# M} O@8& $H $N 9gJ; $K $h$j 1’ Ch 4X78 $N =j0w ?t $O BgI} $K A} 2C$7!" 3hH/$J 8&5f 3hF0$, 9T$o $l$F $$$k!# 1995 G/ 10 7n 8=:_$N:_@R<T$O0J2<$NDL$j$G$"$k!# IZED7{Fs!J65<x!K * CfB<Bn;K!J65<x!K * >.6L1QM:!J65<x!K * J!PT@59’!J=u65<x!K * 2#;3=g0l!J=u65<x!K * 6\@8@5;K!J4p8&8&5f0w!K * F#865A5W!J8&=$0w!K * KRLn?-5A!J8&=$0w!K * D9_7NQ9/!J3X?68&5f0w!K * F#ED M5!J?M4D D #2!K 8~;3?.<#!J M #2!K * 0u$OM}O@E7J83X:)CL2q2q0w 2. 8&5f K\ 8& 5f =j $K$O Bg JL $7 $F!"1’ Ch J* M}!" 86 ;R3K M} O@!" AG N3 ;R O@!" J* @- M} O@ !J@8 J* J* M} $r 4^ $‘!K $H $$ $&!" M} O@ J* M} 3X $N 4 J, Ln $N 8& 5f %0 %k!< %W $, $" $k!#$3 $3 $G $O 1’ Ch J* M} 4X78 $N :G 6a $N 8&5f Fb MF $r >R2p $9 $k!# 3F =j0w $O FH N) $K!" C1 FH $" $k $$ $O =j Fb 30 $N 8&5f <T $H $N 6( NO $K $h $j!" 1’ ChJ* M} 3X � M}O@E7 J8 3X $N $5 $^ $6 $^ $J J, Ln $K $* $$$F 8& 5f 3h F0 $r 3h H/ $K ?J$a $F $$ $k!# $= $N >\ :Y $r =R $Y $k;f I} $O $J $$ $N$G!" $3$3$G$O 95 G/EY$NMW Mw$K4p$E $-!" 8&5f 9‘L\$H 8&5f<TL>$rNs5s$9$k$3$H$K$9$k!# (1) 4QB,1’ChO@ � X @~6d2OCD$N9= B$ $H=E NO%l%s%:8=>] !JIZED!" KR Ln!K � X @~6d2O CDCf?4 It$G $NNd5Q N.$NE4 AH@.J, I[$X $N1F 6A!J>.6L!"F#ED!K � =ENO%l%s%:E7BN$NIQEY$HJQ7A!JIZED!"J!PT!K � 6d2O $N8D ?t J,I[ Ey$N 1’Ch O@E* 4QB, $H1’ Ch%b %G%k $N H=Dj!JJ!PT!"IZED!K � 1’Ch$N:F2CG.$H1’ChGX7JJ|<M!JJ!PT!K � %O%C%V%kDj?t$NB,Dj!JJ!PT!K � QSO 5[<}@~$N8&5f!JJ!PT!K � 6d2OCD$K$*$1$kI=LLB,8w$H6d2O$NJ,I[!JJ!PT!K � KLE7$N1’ChCO?^$N:n@.=‘Hw!JJ!PT!K � %O%C%V%kDj?t$H1’ChG/Np!JCfB<!K (2) =ENOIT0BDj@-$H9=B$7A@. 61

� CDM 1’ Ch %b %G %k $K $* $1 $k G. E* ?J 2= $H 9= B$ 7A @. !JJ!PT!K � L)EYMI$i$.$NE}7WE*<h07!J2#;3!"F#86!K � 0LAj7g4Y$r$b$D1’Ch$NNO3XE*?J2=!J2#;3!"D9_7!K � %" %s %A � %K%e!< %H %s 6a ;w !J8{ G[ E8 3+!K $N Hs 0l MM 1’ Ch%b%G%k!JIZED!K � 1’ChO@E*%]%9%H � %K%e!<%H%s6a;wM}O@!JIZED!K (3) 1’Ch=i4|$NNL;R8z2L � NL;R=ENO$H=i4|1’Ch!J>.6L!"6\@8!"F#86!K � 94B+7O$NNL;R=ENOM}O@!J>.6L!K � %$%s%U%l!<%7%g%s$NAGN3;RLO7?$N9=C[!J2#;3!K � %$%s %U%l!< %7%g%s 1’ Ch$N NL;R E*MI $i $.$H L)EY MI$i $.$N5/8;!J2#;3!K � 1’Ch=i4|$N%P%j%*%s@8@.!J2#;3!"D9_7!K � %9%+%i!<>l$NAjE>0\$N%@%$%J%_%/%9!J2#;3!K � 7Z85AG9g@.$H%K%e!<%H%j%NM"Aw!JJ!PT!K (4) AjBPO@ � =ENOJx2u$H=ENOGH$N?tCME*2r@O!JCfB<!K � 9gBN $7$D $D$" $kCf @-;R @1 $NO" @1$+ $i$N =ENO GH!JCf B<!K � 1’ChO@E*%N!<$X%"22B,$N?tCME*2r@O!JCfB<!K � %]%9%H � %K%e!<%H%s6a;w$H=ENOGH!JCfB<!K � %I%a %$ %s%&%)!< %k $+$i$N =ENO GH J|=P !J>.6L!" F# 86!K � ;~6u9=B$$NDjNL2=!J6\@8!K (5) E7BNJ*M}3XE*=tLdBj � &C@~%P!<%9%HE7BN$N5/8;!JCfB<!K � D6?7 @1GzH/ $H Cf@-;R @1!" %V %i%C%/ %[!<%k$N H/@8 !JCfB<!K � MA CHO $N4QB, $H >.<ANL@1!JCfB<!K � X @~$K$h$k6d2OCD$N4QB,!JF#ED!K � BJ1_6d2O$N2=3X?J2=!JF#ED!K 3. 650i 94 G/EY$h$jJ*M}3X@l96BhFsJ,Ln$N0l 8&5f<<$H$7$FK\ 8& 5f =j$b 8x <0 $K Bg 3X 1! @8 $N Jg =8 $r3+ ;O $7 $?!# Jg =8 $r 3+ ;O$7$F4V$b $J$$$?$a!" 8=:_$N:_ @R<T$O M #20lL>$N$_$G $" $k!# 65 0i 3h F0$O J* M} Bh Fs 65 <<!" E7 BN 3K 8& 5f << $H 6( NO $7$F9T$C$F$$$k!# 4. O"Mm@h EE OC HV 9f $O %@ %$ %" %k %$ %s J} <0 $G!" 075-753-xxxx HV $G$9!#$^$? E-mail address $O!" pr e�x .yuk a w a.ky oto-u.ac.jp $G$9!#Fb@~HV9f (xxxx) $H pr e�x $O0J2<$NDL$j$G$9!# Fb@~HV9f pr e�x IZED 7017F tomita@ CfB< 7022 tak ashi@jpn yitp >.6L 7015F k o dama@ J!PT 7023F fukugita@jpn yitp 2#;3 7027F y ok o y ama@ 6\@8 7060 mseriu@ F#86 7065 fujiw ara@ KRLn 7055 makino@ D9_7 7066 nagasa w a@ F#ED 7060 fujita@ 8~;3 7060 m uk o y ama@ F $O%U%!%C %/ %9 IU $- EE OC!# $= $l 0J 30 $N ?M $X $N %U%!%C %/ %9 $O!" <u <h ?M $r L@ 5- $7 $F 075-753-7071 $X$* Aw $j 2< $5 $$!# 62 F|K\$NM}O@E7J83X

F|K\$NM}O@E7J83X Bh 1 9f 1995 G/ (pp.63{63) 5~ETBg3X>pJs=hM}650i%;%s%?!< 0K F# @? 1. 9=@. 5~ ET Bg3X >p Js =h M}65 0i %; %s%?!< $O!" 5~ ET Bg3X $N A4 3X @8 $r BP >] $H $7 $? >p Js =h M} 65 0i $N $? $a $N 7W ;; 5! %; %s %?!< $G $9!# K\ %; %s %?!< $K $O B? ?t $N %Q %= %3 %s $H %o!< %/ %9 %F!< %7%g %s $r $O $8 $a!" Bg 7?7W ;; 5! %7 %9 %F %‘ $r @_ CV $7 $F $$ $^ $9!# $^ $?!" 1s 3V It 6I $K $b %o!< %/ %9 %F!< %7%g %s $" $k $$ $O %Q %= %3 %s $r J, ;6 @_ CV$7 $F $* $j!" Mx MQ ;q 3J $N $" $k 3X @8!& Bg 3X 1! @8 $O!" $3 $l $i $NAu CV $r D> @\ A‘ :n $7 $F!" %W %m %0 %i %_ %s %0 $d 3F<o $N >p Js =h M} $N 3X =, $, $G $- $k$h $& $K $J$C $F $$ $^ $9!# $^ $? %; %s %?!< $K$O 65 0i MQ 7W ;; 5! 0J 30 $K 8& 5f MQ $H $7 $F!" %o!<%/ %9 %F!< %7%g %s (HIT A CHI 3050RX/ 330 !" HP9000/735) $d JBNs 7W;; 5! (HIT A CH SR 2001) $J $I$,@_CV $5$l$F$$ $^$9!# 8=:_%;%s%?!< $K$O 4 L>$N6541 $, $$ $^ $9 $,!" M} O@ E7 J8 3X :) CL 2q $K =j B0 $7 $F $$ $k $N $O 1 L> ( 0K F#@?!&=u<j ) $N$_$G$9!#$J$* %;%s%?!<$K$O3X@8 $O $*$j$^$;$s!# 2. 8&5f 2.1 6d2O$NJ,I[$NDjNLE*2r@O 1’ Ch O@$N J, Ln $K$* $$ $F6d 2O $N J,I[ $N Dj NLE* 2r @O $O!" 4Q B,7k 2L $H M} O@ $K 4p $E $/?t CM 7W ;; 7k 2L $r Hf3S $9 $k >e $G =E MW $J 8& 5f J, Ln$K $J$C $F $$ $k!# $7 $+ $7 => Mh $O <g $H $7 $F 2 BN Aj 4X 4X ?t $r MQ $$ $? 2r @O $7 $+ 9T $J $o $l $J $+$C $?!# $= $3 $G 2f!9 $O G. NO 3X E* M} O@ $r MM!9 $J =i 4| >r 7o!& <A NL %9 %Z %/%H%k$r;} $D1’ChO@ E* N BN%7%_%e%l!<%7%g %s$KE, 1~$7 6d 2O J, I[ $N Dj NLE* 2r @O $r 9T$C $?!# $= $N 7k 2L $+ $i G. NO 3X E* I[ 4X ?t $,!" 6d 2O$N J, I[ 4X ?t $r NI $/ :F 8= $7!" %/ %i %9 %? %j%s%0$N?J2=$NMM;R$rI=$9$3$H$d [1] !"=i4|$NL)EY$f$i $.$KBP$9$k<j$,$+$j$rM?$($k$3$H$,J,$+$C$?!# $7$+$7:G6a$N8&5f$K$h$k$H!" $3$NG.NO3XE*J,I[4X?t $O!" J,I[ 4X ?t $N 7A$r NI $/ :F 8=$9 $k $3 $H $, =P Mh $k $N $@ $,!"%/ %i %9 %?%j %s %0 $, ?J$‘ $K $D $l J, I[ 4X ?t $N 2 <! $N %b!< %a %s %H!" @m EY!" OD EY Ey $r @5 $7 $/ M? $( $J $$ $3 $H $, L@ $i$+$H$J$C$?!# [2] !# $= $N B> %U %i %/ %? %k <! 85 $d!" %^ %k %A %U %i %/ %? %k $N <j K! $r MQ $$ $? 2r @O $b 9T $J$C $?!# 8= :_ $O%0 %i %U M} O@ $r 1~ MQ $7 $? $j!"%& %(!< %V %l%C %H 2r@O $r MQ$$ $? 8& 5f $r 9T$C$F $$ $k!# 2.2 ?tCM7W;;%3!<%I$N3+H/!&2~NI ?t CM 7W ;; %3!< %I (tree co de) $r 9b B. 2= $9 $k $? $a $N 2~ NI $d!" 2 <! 85 F okk er Plank J} Dx <0 $r 2r $/ $? $a $N ?t CM 7W ;; %3!< %I $N 3+ H/ $r 9T $J$C $?!# :# 8e $O 7W ;; %3!< %I $N JB Ns2=$K4X$9$k8&5f$r?J$a$kM=Dj$G$"$k!# 3. 650i %; %s %?!< $K $O=j B0 $9 $k 3X@8!& 1! @8 $, $$ $J$$ $? $a!" M} O@ E7 J8 3X $N 65 0i $d 8& 5f $N ;XF3 $O 9T$C $F $$ $^ $; $s!# $J $* %; %s %?!< $G$O 3X It 3X @8 BP >] $N 7W ;;5! 4X O" $N <x 6H $r 4 65 2J 3+ 9V $7 $F $$$^ $9!# $^ $? 0K F# $O M} 3X It 1’ ChJ* M} 3X 65 << $K $F Hs>o 6P 9V ;U $H $7 $F 3 2s @8 $N2] Bj 1i =, $r C4 Ev$7 $F $$ $^$9!# 4. O"Mm@h ") 606-01 5~ET;T:85~6h5HEDK\D. TEL: 075-750-7762 e-mail: mitoh@kuec.kyoto-u.ac.jp www: http://www.kuec.kyoto-u.ac.jp/ ;29MJ88% [1] M. Itoh, S. Inagaki and W.C. Saslaw, Grav- itational Clustering of Galaxies: Comparison Bet w een Thermo dynamic Theory and N -Bo dy Sim ulations, ApJ, 332, 45{63 [2] H. Ueda and M. Itoh, Probabilit y Distribution F unctions and Momen ts in Cosmological N - b o dy Simulations and Comparison with Ther- mo dynamic Theory , P ASJ, 47, 509{525 63

F|K\$NM}O@E7J83X Bh 1 9f 1995 G/ (pp.64{65) M9@/>JDL?.Am9g8&5f=j4X@>@hC<8&5f%;%s%?!< Bg @> 9@ <! 1. =jB0 M9@/>J DL ?. Am9g 8& 5f =j$O!" >p JsDL ?. J, Ln$K $* $1 $kM# 0l$N9q N) 8& 5f 5! 4X $H $7 $F >p Js!& DL ?.!& EE GH $N 3F J, Ln $K EO$C$F!" 4p AC 8& 5f $+ $i 1~ MQ 8& 5f $^ $G I} 9- $$ 8& 5f $r 9T$C $F$$$^ $9!# $= $N Cf $G!" ;~ 6u 7O 2J 3X $N 8& 5f $H $$ $& J, Ln $, $"$j!" VLBI $N8& 5f $d%Q %k %5!<%? %$ %_%s %0 4QB, $J $I$r 9T$C$F$$$^$9!# 8=:_!" F18& 5f =j $G !V@hC< E* 8w DL ?.!& 7WB, $K 4X $9 $k8& 5f!W$N COE 4X O" $N 8& 5f 0w $H $7 $F =j B0 $7!" C1 0l EE ;R %H %s%M%k 8= >] $N 8& 5f $J $I $r 9T $$$J $, $i!" ;~ 6u 7O 2J 3X $N 8& 5f$bF1;~$K9T$C$F$$$^$9!# 2. 8&5f E7J83X $G $O!" 7WB, 5; =Q $N?J Jb $,?7 $7 $$ 4QB, <j CJ $H4Q B,BP>] $r :n $j!" ?7 $7 $$ H/ 8+ $r @8 $_ =P $7 $F $- $^ $7 $?!# $$ $^!" VLBI $d 8w3X @V30 @~ 43>D 7W $J$I $K $h$k @: B,E7 BN0L CV7WB, $d %Q %k %5!< %? %$ %_ %s %0 4QB, $N @: B, ;~ 9o 7W B, 5; =Q $NCx$7 $$8~ >e $K$h $j!" 6d2O 7O Fb $N91 @1 $d MACHOs $J $I$NE7 BN $K $h $k >. $5$J ;~ 6u $N OD $_ $G $b8! =P 2D G= $J >u 67 $K$J$j $D $D $" $j $^ $9!# $= $3 $G!" <! @$ Be $N 7W B, 5; =Q $, 3+ $/?7$7 $$ J* M} NL 4Q B, $N 2D G= @-$r 8! F$ $7 $F $$ $^ $9!# $3 $l $i$+$i!" ;~ 6u $N 6J $, $j $N 8z 2L $+$i E7 BN $N J* M} NL $d 6d 2O 7O9=B$ $r 5a $a $k !VAj BP O@ 0L CV E7 J8 3X!W $H $$ $& J, Ln $N H/ E8$r?^$j$?$$$H9M$($F$$$^$9!# 2.1 =ENO%l%s%:8z2L$HE7BN$N<ANLB,DjK! 6d 2O 7O Fb $N =E NO %l %s %: 8z 2L $N 4Q B, E* 2D G= @- $r 9M $( $?!# =E NO %l %s %: 8z 2L $H $7 $F!" =E NO JP 8~ 8z 2L (Gra vitational De ection of Light) $H=E NO ;~ 4V CY 1d 8z 2L (Gravitational Time Dela y of Ligh t) $r 9M $( $k!# $3$l$i $N 8! F$ $K $h $j!" Aj BP O@ 8z 2L $r ;H$C $? ?7 $7 $$ #3 $D $N<ANLB,DjK!$rDs0F$7$?!# (1) =E NO JP 8~ 8z 2L $N ;k :9 JQ 2=!’ GX 7J 8w 8; $H =E NO %l %s%: E7 BN $H $N >W FM %Q %i %a!< %?!< $,!" CO 5e $N 8x E> $K $h $k !V;k:9!W $N $? $a $K JQ 2= $9 $k!# $3 $N JQ 2= $K $h $k =E NO JP 8~ !J8w@~ $N 6J $, $j!K $N JQ 2= $r 8! =P $9 $k $3 $H $G!" %l %s %: E7 BN$N<ANL$,5a$a$i$l$k!# [1] (2) %^%$%/ %m %l %s %: 8= >];~ $N #2 $D $N A|!’ %^%$ %/ %m %l %s%:8= >] $N 5/ $- $F $$ $k >u 67 $G$O!" =E NO %l %s %: 8z 2L $K $h $j!"GX7J 8w 8; $O #2 $D $N A| $K J, N% $7 $F $$ $k!# $3 $N #2 $D $N A|$NN% 3Q $N B, Dj $+ $i!" =E NO %l %s %: E7 BN $N %" %$ %s %7%e %? %$%s3Q $N Bg $- $5 $, $o $+ $k!# $5 $i$K CO 5e $N 8x E> 1? F0 $K $h $k MACHO $N Aj BP 8G M- B. EY $N JQ 2= $O!" A} 8w 6J @~ $K Hs BP >N $,@8 $8 $k!# $= $N 4Q B, $h $j 5w N% $K4X $9 $k >p Js $, F@ $i $l $k!# $3 $l $i $r AH $_ 9g $o $9 $3 $H $G!" MA CHO $N <A NL $r5a$a$k$3$H$,$G$-$k!# (3) %Q%k %5!< %? %$ %_ %s %0 4Q B, $K $h $k =E NO CY 1d 8z 2L $N 8! =P!’ %_ %j IC %Q %k%5!< $N ;k @~ J} 8~ $K $" $k =E NO %l %s %: E7 BN $K $h $k =E NO ;~4V CY 1d 8z 2L $,!" %Q %k %5!< %? %$ %_ %s %0 4Q B, $h$j8!=P $G$-$k 2DG=@- $,$"$k!# %Q%k%9 E~Ce;~ 9o (TO A) %G!< %?!< $N 2r @O %b%G %k $K =E NO ;~ 4V CY 1d 8z 2L $r 9M N8 $9 $l $P!"%l%s%:E7BN$N<ANL$,7hDj$G$-$k!# [2] 2.2 MA CHO C5:wK! %Q %k %5!< %? %$ %_ %s %0 4Q B, $K $h $k MACHO C5 :w $r Ds 0F$7 $?!# $3 $l $O!" %Q %k %5!< ;k @~ J} 8~ $K $" $k MA CHO $K $h $k =E NO ;~ 4V CY 1d 8z 2L $r!" TOA %G!< %?!< $+ $i J, N% $9 $k $3 $H $G!" MA CHO $r 8! =P $7 $h $& $H $$ $& %" %$ %G %" $G $"$k!# $5 $i $K VLBI !JD6 D9 4p @~ EE GH 43 >D 7W!K 4Q B, $K $h $k MA CHO C5:w $b Ds0F $7 $?!# MACHO $N =E NO%l %s %:8z 2L $K $h$C $F!" %j %U%! %l %s %9 6d 2O $N 0L CV $O $: $l $F 4Q B, $5 $l$k!# VLBI 4QB, $G $O!"6d 2O Cf?4 J} 8~ $^$G 8+ DL$9 $3 $H $, $G $- $k $N $G!" VERA(VLBI Exploration of Radio Astrometry) $K $h $k =E NO%l %s %: E7BN C5 :w $O!" 6d2O %P %k %8 $^$G 4^ $a $? 6d 2O 7O A4BN $N <A NL J, I[ $N B, Dj$b 2D G= $G $" $m$&$H4|BT$9$k !# 3. O"Mm@h Bg@>9@<! TEL 078-969-2196, F AX 078-969-2199, E-mail address ohnishi@crl.go.jp M9@/>JDL?.Am9g8&5f=j4X@>@hC<8&5f%;%s%?!< ") 651-24 ?@8M;T@>6h4d2,D.4d2, 588-2 ;29MJ88% [1] M. Hosok a w a, K. Ohnishi,T. F ukushima, and M. T ak euti, Parallactic V ariation of Gra vita- tional Lensing and Measuremen t of Stellar Mass, 1993, A&A, 278, L27{L30 [2] K. Ohnishi, M. Hosok a w a, T. F ukushima, and M. T ak euti, V ariation of Gravitational Dela y in Pulsar Timing Observ ation due to Prop er Motion of F oreground Stars and Measurement of Stellar Mass, 1995,ApJ, 448, 271{280

F|K\$NM}O@E7J83X Bh 1 9f 1995 G/ (pp.65{65) J<8K8)N)@>$O$j$^E7J8Bf @P ED =S ?M 1. 9=@. J< 8K 8)N) @> $O $j$^ E7 J8Bf $O!" 6P O+<T $N M> 2K$N J8 2= 3h F0$N 0l $D $H$7 $F E7 J8 $K ?F $7 $s $G $b$i $& $? $a$K :n $i $l $?!" E7 J8 $N 65 0i!& Ia 5Z 3h F0 $r 9T$C $F $$ $k!" $$ $o $f $k 8x 3+ E7 J8 Bf $N 0l $D$G $9 $,!" $5 $i $K!" 8& 5f 3h F0 $r <V $N N> NX $N 0l $D $H $7 $F =E ;k $7 $F $$ $^ $9!# 8= :_!" E7 J8 4X 78 $N %9 %?%C %U $O #5 L> $G $9 $,!" $= $N Cf $G M} O@ E* 8& 5f $r 9T$C $F $$ $k$N$O#1L>$G$9!# 2. 8&5f 2.1 2~D{$5$l$?ITF)L@EY$N8z2L 1991 G/0J9_!"J# ?t$N%0 %k!<%W$+ $iE7 BNJ*M} 3X$G6= L# $N $" $k %, %9!& %W %i%: %^ $N IT F) L@ EY $N 2~ D{ $5 $l $? %G!< %? $, <!!9 $H H/ I= $5 $l $F $$ $^ $9!# $3 $l $i $N ?7 $7 $$ 7W ;; $O!" => Mh $h$j :Y $+ $$ 5[ <} @~ $K $h $k 8z 2L $r<h $j F~ $l $F $* $j!" $= $N 7k2L!" FC $K E4 B2 $K $h $k IT F) L@ EY $X$N 9W 8% $, $3 $l $^ $G$N7k2L$h$jBg$-$$$3$H$,L@$i$+$K$J$C$F$$$^$9!# $3 $N 2~ D{ $5 $l $? IT F) L@ EY $r E, MQ $7 $? 8& 5f $O!" $9 $G $K $$ $/ $D $+ 9T$C $F $$ $^ $9 (See, for example, T. Ishida M. T ak euti 1993, ASPC 45, 290 { 294) $,!" :G $b ?7 $7 $$ 8& 5f $G $O!" L. F0 @1 $N @~ 7A Hs CG G. LO 7? $+ $i F@ $i $l $k <~ 4|!& <~ 4| Hf $H #2 $D$N Fs =E <~ 4| %; %U%! %$ %I JQ 8w @1 $G 4Q B, $5 $l $F$$ $k <~ 4|!& <~ 4| Hf $H $r >\ :Y $K Hf3S $9 $k $3 $H $K $h $j!" $3 $l $i #2 $D $N@1 $N 6b B0 NL $r I> 2A $7 $^ $7 $?!# F@ $i $l $? 6b B0NL $O!" JR J} $N @1 $K $D $$ $F $O B> $NJ} K! $K $h $k I> 2A $H 0l CW$7 $F $$ $^ $9 $,!" $b $& JR J} $N @1 $G$O 0l CW $7 $F $$ $^ $; $s!# 8e <T $N @1 $NB> $N J} K! $K $h $k I> 2A $O!" 4V @\ E* $K ?d Dj $5 $l$? $b $N $G $9 $N $G!" J, 8w 4Q B, $K $h$k 2r @O $, K> $^ $l $^$9!# (T. Ishida, ApJL, accepted) 2~ D{ $5$l $? IT F)L@ EY $G$O!" J, ;R $J$I $N 9W 8%$r <h $j F~ $l $? Dc 29 %, %9 $N%G!< %? $b =< <B $7 $F $- $F $$ $^ $9 $N $G!" :# 8e $O $3$l $i $N %G!< %? $r E, MQ $7 $? 8& 5f $b?J $a $F $$ $- $? $$ $H9M$($F$$$^$9!# 2.2 D69bB.7W;;5!$K$h$k?tCM7W;; @>$O$j $^E7 J8 Bf$O!" TCP/IP @\B3$5 $l$F $$ $^$; $s$N $G!" DL >o Mx MQ $G$- $k 7W ;; 5! $O @> $O $j $^ E7 J8Bf Fb $K $" $k %o!< %/ %9 %F!< %7%g %s $N $_ $G $9!# $= $3 $G!" <g $K 9q N) E7 J8 Bf $N 7W ;; 5! 6&F1 Mx MQ 8& 5f $K $h $j!" D6 9b B. 7W;; 5! $r Mx MQ $7$??tCM7W;;$K$h$k8&5f$r9T$C$F$$$^$9!# :G 6a $G $O!" =E NO B? BN Ld Bj @l MQ 7W ;; 5! Grap e3A $H F1 $8 F0 :n $r $9 $k %5 %V %k!< %A %s 72$r :n @. $7 $^ $7 $?!# $3 $l $K $h$C $F!" Grap e3A $r Mx MQ $7 $? %W %m %0 %i %‘ $r @> $O $j $^ E7 J8 Bf $G 3+ H/$9 $k $3 $H $, 2D G= $K $J $j $^ $7$? $N $G!" :# 8e $O $5 $^ $6$^ $J E7 BN J* M} 3X E*Ld Bj $K E, MQ $9 $k $?$a $N %W %m %0%i%‘$N3+H/$r9T$C$F$$$/M=Dj$G$9!# 2.3 Hs@~7A8=>] L.F0 JQ 8w @1 $N Cf $K $O IT 5, B’ $J JQ 8w $r <( $9 $b $N $, $" $j $^ $9!# :G 6a!" $3 $& $$$C $? IT 5, B’ @- $r!" Hs @~ 7A 7O $K $* $1 $k %+ %* %9 E* JQ F0 $H B* $( $F!" L. F0 @1$N N. BN NO 3X E* LO 7?!" 0l AX LO7?!"$J$I$K$*$1$k%+%*%9$N8&5f$,9T$o$l$F$$$^$9!# $3 $& $$$C $?Cf $G!" 0l AXLO 7? $+ $i 8=<B E* $J 8wEY JQ 2= $, F@ $i $l $k $h $&$K 2~ NI $r ;n $_ $? $j!" 0l AX LO 7?$K BP N. $N 8z 2L $r <h $j F~ $l $k ;n $_ $r 9T$C $F $$ $^ $9!# !J$$ $: $l $b O@ J8 =‘HwCf!K $^ $?!" :G 6a!" %"%^ %A%e %" $K $h$k JQ 8w @1 $N 4c;k 4Q B, $N 7k 2L $X!" %+ %* %9E* $J JQ F0 $r 2r @O $9 $k <j K! $NE, MQ $b ;n $_ $F$$$^$9!#!J8=:_?J9TCf!K 3. O"Mm@h @PED=S?M ") 679-53 J<8K8):4MQ74:4MQD.BgIo;3 J<8K8)N)@>$O$j$^E7J8Bf TEL: 0790-82-3886 F AX: 0790-82-3514 e-mail: ishida@nhao.go.jp ;29MJ88% [1] T. Ishida, \The Heavy Element Abundance of Double-mo de Cepheids from Linear Pulsaton Theory", ApJL, submitted. 65

F|K\$NM}O@E7J83X Bh 1 9f 1995 G/ (pp.66{66) 9-EgBg3XM}3XItJ*M}3X2J3KJ*@-9V:B >. V: 9/ ;K 1. 9=@.5Z$S35MW @5<0 L> >N (?) $O J* M} 3X 2J $K B0 $9 $k 3K J* @- M} O@ 9V :B $H $$$&L> $G 3K J* M} $r 8& 5f $7 $F $$$k %9 %?%C %U $d Bg 3X 1! @8 $H F1 5o$7 $F$*$j $^$9!#$^ $? , AGN3;RO@ 9V:B$J $I$H $N8&5f << 4V$NJI$bDc$/$J$k$h$&G[N8$5$l$F$$$^$9!# <B$O , Ev 8& 5f << $O ;d ( >. V: ) $, J? @. 7 G/ 5 7n $K Ik G$ $7 $F$-$F CB @8 $7 $? ?7 $7 $$ 8& 5f <<$G $9!# 1’ Ch 4X 78 $N 8& 5f <T $O8= :_ ;d $R $H $j $G $9 $, , Mh G/ EY $K $O Bg 3X 1! @8 2 ?M $r 7^ $( , ?7$7$$=u<j$NJ} ( A*9MCf ) $H6&$K:#8e , 99$KH/E8$9$k ;v$r4j$C$F$$$^$9!# 9- EgBg 3X $H$$ $&$H $G , $?$^$K M} O@8& $H$N 4X 78$r J9$+ $l $k$N $G $9 $, , M} O@ 8& $O :# $O $b $& 4p AC J* M} 3X 8& 5f =j !J5~ Bg ) $H9gJ; $7$F , 9-Eg Bg3X$K$O1’Ch4X 78$N8&5f<T$O$$ $J $/$J$j $^ $7 $?!# 1995 G/ 8 7n 1 F| 8= :_ $N 1’ Ch 4X 78 $N 9= @.0w$O0J2<$NDL$j$G$9!# >.V:9/;K ( =u65<x )* * 0u$OM}O@E7J83X:)CL2q2q0w $H $$ $& $o$1 $G , 0J2<$G $O ;d $N :G6a $N 8& 5f $N >R2p $K $J $j $^$9!# 2. :G6a$N8&5f 1’ChJ* M} $NCf $G Aj BPO@ $H 4XO" $7 $?J, Ln $K $D$$ $F $NM} O@E*8&5f$r?J$a$F$-$?!#6qBNE*$K$O , (1) %V%i%C%/ %[!<%k $N 6aK5 $N9_ Ce 1_HW $+ $iH/ $;$i $l $k51 @~$N7A $, %I%C %W %i!< 8z 2L $d =E NO @V J} JP 0L $K $h $j $I $N $h $& $J $b$N $K $J$j , %V%i%C%/%[!< %k $N2s E> $N1F 6A $,$I $& $J $k$+$r D4$Y $?!# [1] :G 6a $N ASCA $N 4Q B,$K $h $l$P I} $N 9-$$51@~$,8+IU$+$C$F$*$j , BgJQ6=L#$,;}$?$l$k!# (2) =ENOGH $H7k $SCe $$ $?@1 $N?6 F0 $r8& 5f$7 $F $-$?!# AjBP O@ E*$J @1$K$* $$$F2s E>$K$h $j , ?6F0$,$I$N $h$& $K1F6A $5 $l$k $+ $r 8& 5f $7 $?!# ([2] [3] [4]) $^ $? , Hs >o $K %3 %s %Q %/ %H$J@1 $K $* $$ $F $O =ENO GH 8G M- $N ?6 F0 $,?6 F0 $N 7A $K $h $i $:F1$8$h$&$J?6Iq$r$9$k;v$,$o$+$C$?!# ([6] ) (3) $=$NB> , Cf@-;R@1$N<’>l$N?J2=$d1’ChO@E*$JHs0lMM @-$N?J2= $K$*$1 $k%F%s %=%kE* $J%b!<%I H/C# [5] , O"@1Cf @- ;R @1 $, =E NO GH J| =P $7 $J $, $i 9g BN $7 $F $$ $/ :] $N %9 %T %s 50 F;Aj8_:nMQ , %9%T%s!<%9 %T%sAj8_:nMQ , D,<.NO$N 8z2L$r 9MN8 $7 $? 9g BN 2a Dx $N 8& 5f ( O@J8 =‘ Hw Cf ) $r9T$C $F $- $?!# 3. O"Mm@h EEOCHV9f 0824-24-7365 F AX HV9f 0824-24-0717 E-mail: ko jima@theo.ph ys.sci.hiroshima-u.ac.jp ;29MJ88% [1] Y. Ko jima, The E�ects of Blac k Hole Rotation on Line Pro�les from Accretion Disk (1991) Mon. Not. R. astro. So c., vol.250. pp.629-637. [2] Y. Ko jima, Equations Gov erning the Nonradial Oscillations of a Slo wly Rotating Relativistic Star, (1992) Phys. Rev. D46. pp.4289-4303. [3] Y. Ko jima, Normal Mo des of Relativistc Stars in Slow Rotation Limit, (1993) Astroph ys. J. 414, pp.247-253. [4] Y. Ko jima, Coupled Pulsation b etw een P olar and Axial Mo des in a Slowly Rotating Rela- tivistic Star, (1993) Prog. Theor. Phys., vol.90, pp.977-990. [5] Y. Ko jima, Early Gro wth of Cosmological In- homogeneity at the Horizon Scale, (1994) Phys. Rev. D50. pp.6110-6114. [6] Y. Ko jima, N. Andersson and K.D. Kokkotas, On the Oscillation Sp ectra of Ultra Compact Stars, (1995) Pro c. Roy . So c. London in press.

F|K\$NM}O@E7J83X Bh 1 9f 1995 G/ (pp.67{67) 6e=#Bg3XM}3XItJ*M}3X2J66K\8&5f<< ;3 2, 6Q 1. 9=@. Ev 8& 5f<< $O!" 6e =#Bg 3X M}3X It J* M}3X 65 << >pJs J* M} 3X Bg 9V :B $N 1 %0 %k!< %W $G!" <g $K ?t CM %7 %_%e %l!< %7%g %s $r MQ$$ $? M}O@ E7 BN J* M}3X $N 8& 5f $r 9T$J$C $F $$ $k!# 1995 G/ 10 7n 1 F|8=:_$N9=@.0w$O0J2<$NDL$j!# 66K\@5>O ( =u65<x ) !" ;32,6Q ( =u<j )* !" ?{>-9’ (M2) !" 1RF#C#Li (M1) !" CfLn?N (M1) * 0u$OM}O@E7J83X:)CL2q2q0w 2. 8&5f 8& 5f <<$G $O 91 @1 ?J2=!" D6 ?7 @1Gz H/!" 85 AG 9g@. $J $I $N %F!<%^$rCf?4$K8&5f$7$F$$$k!# 2.1 85AG9g@.!&85AG$N5/8; D6 ?7 @1Gz H/ $K H<$& 85 AG9g @. $N 8&5f $r Cf ?4$K $7 $F!" 85 AG $N5/ 8; $K $D $$$F D4 $Y $F $$$k!# s{ 2aDx $d p{ 2aDx $N 8& 5f!" 2s E> @1 $N 8& 5f$O 30 9q $H $N 6& F1 8& 5f $G $" $k!# $^ $? 91 @1 ?J 2=$K =E MW $J G. 3K H? 1~ N( $N 8& 5f $r!"6e Bg 86 ;R 3K M} O@ $*$h$S<B83%0%k!<%W$H9T$J$C$F$$$k!# 2.2 Bg<ANL@1$N?J2= <g$K=i4|<ANL$, 10 M � 0J>e$N91@1$N?J 2=$N?tCM7W ;; $r 9T $J $$!" D6 ?7 @1Gz H/ D> A0 $N @1 $N %b %G %k 9= C[ $d!" 91 @1 Iw!& =E 85AG NL $K BP $9 $k ?J 2= $N 0M B8 @- $rD4 $Y $k $J $I $N 8& 5f$r?J$a$F$$$k!# 2.3 D6?7@1%b%G%k$N9=C[ 6a G/ B?$/ $N D6 ?7@1 $, 6aK5 6d 2O $G=P 8= $7 $F$$ $k!# $= $l $> $l $N D6 ?7 @1 $K BP $7!" 4Q B, $r @b L@ $9 $k %b %G %k $r 9= C[ $9 $k $3 $H $G!" D6 ?7 @1 8=>] $N M} 2r $r ?< $a $k 8& 5f $r 9T $J$C $F $$ $k!# :G 6a $G $O!" M51 $K =P 8= $7 $? Ic 7? D6 ?7 @1 1994I $K $D $$ $F!" ?e AG 30 AX$b %X %j %& %‘ AX $b <:$C $? @1 $, =E NO Jx 2u Gz H/ $r 5/ $3 $7 $? $H $9 $k %b %G%k $r 9= C[ $7 $?!# 30 AX $r <:$C $? @1 $N Gz H/ $O!"B? MM $J %? %$ %W $N D6 ?7 @1 $r E}0l E* $K @b L@ $9$k80$H$J$k$@$m$&!# 2.4 O"@1Fb$ND6?7@1GzH/ 1994I $K Be I= $5 $l $k $h $& $K!" 30 AX $r Bg 5, LO $K <:$C $? D6 ?7 @1 $, B? $/ 4Q B, $5 $l $F $-$F $$ $k!# $3 $N <A NL J| =P $O!" O" @1 7O Fb$N <A NL 8r 49 $K $h $k$b $N $H 9M $( $k $N $,<+ A3 $G $" $k!# $^ $?!" Cf @- ;R @1 F1 ;N $N O" @17O $H $$ $& $b $N $b 4Q B, $5 $l $F $* $j!" $= $N 7A @. 2a Dx $O 6=L# ?< $$!# D6 ?7 @1 Gz H/ @# A0 $N @1 $N %b %G %k$r MQ $$ $? 9M ;! $G!" O" @1 7O $N 1?L? $r 8& 5f $7 $F$$$k!# $3 $N $[$+ Cf @- ;R@1 $N 9= B$$H 3K J* <A$N >u BV J}Dx <0!" 1’ Ch =i 4| $N 85 AG 9g @.!" 9_ Ce 1_ HW$N 9= B$ $J $I $N 8& 5f %F!< %^ $b$"$k!# 3. 650i Ev 8& 5f<< $G $NBg 3X 1! @8$N 65 0i$O 2 G/L\ $G!" 3X0L O@ J8 $NDs=P$O$^$@$J$$!# 4. O"Mm@h =j:_CO : ") 810 J!2,;TCf1{6hO;K\>> 4-2-1 EEOC : 092-771-4161( Be!" 17:30 $^$G ) F AX : 092-724-0790 EE;R mail $O!"0J2<$N%"%I%l%9$K!" rc.kyushu-u.ac.jp $rIU$12C$($?$b$N$G$"$k!# Fb@~HV9f e-mail address 66K\ 360 hashi@ ;32, 481 y amaok a@ ?{ 283 k an@gemini. 1RF# | etoh@gemini. CfLn | nak ano@gemini. 67

68 F|K\$NM}O@E7J83X

J?@. 7 G/ 12 7n 1 F| =P HG J?@. 7 G/ 12 7n 1 F| H/ 9T H/9T=j M} O@ E7 J8 3X :) CL 2q 0u:~=j L> 8E 20 Bg 3X @8 3h 6( F1 AH 9g 0u :~ It ") 464-01 L> 8E 20 ;T @i <o 6h IT O7 D. F| K\ $N M} O@ E7 J8 3X

THEORETICAL ASTR ONOMY IN JAP AN No. 1 1995 PUBLISHED BY M}O@E7J83X:)CL2q Asso ciation of Japanese Theoretical Astronom y