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* In my undergraduate time, I had one unusual experience. I took the
course of lectures on Lebesgue Integral by professor Mizohata. In the
end of his last lecture he said ““ I will retire this March so that this 1s
the final lecture. Now I would like to say something to you. Suppose
that there is a problem in mathematics that you cannot solve. In
this situation there are two attitudes to the problem. The first one
is; You are bad. You should study harder to solve the problem.
However there is another attitude; The problem is bad. You had
better arrange the problem which you can solve.

[ had never considered the second attitude. I had never considered that
the problem 1is bad so far. I supposed that this second attitude
should be the research. I could understand what professor
Mizohata wanted to say although I could not understand
Lebesgue Integral itself almost everywhere.



 When I was in master course, over doctor problem became severe.
Here the over doctor problem (=Japanese English?) means that many
graduate students can not find permanent positions even after they
received Ph.D. (At this time, the job meant the permanent position in
Japan.) I wondered what would happen when I would receive Ph.D
five years later. Then Professor Humitaka Sato in YITP said to me
that the problem would be resolved when I would receive Ph.D..

* In my graduate student age, I first wrote papers on density wave theory
of spiral arms with S. Ikeuchi and F. Takahara and the restoration of
broken symmetry in astrophysical situation with K. Sato. However
around the age of 26 or so, the over doctor problem became more severe
since even K. Sato and K. Nomoto could not find permanent
positions. I was deeply disappointed since K.Sato and K.Nomoto
were already famous in the world.

* One day in such disappointed days, professor Hayashi came into the
sraduate student room and said to me “ What will happen when two
rocks collide is a very important problem in relation to the formation
theory of planets. Can you study this problem with us?” 1



I answered “ Thank you and I will consider the problem for a
while.” However I could neither find reference papers for this
problem nor imagine what to do. Later I went to his office and said
“I decline to study what will happen when two rocks collide since I
could not find any reference papers. Then professor Hayashi said
“A problem with no or little reference papers is a good problem.
If there are many reference papers on the problem, that means
that your contribution to the field will be very small .” This was
completely unexpected statement for me. Usually graduate students
like to study the problem with many references. What Professor
Hayashi said is , however, in reality correct. He himself did study
the problems with no or little references such as stellar evolution
in 1960s and the origin of solar system in1980s.

* To overcome over doctor problem, I thought that I should do
something big. For this purpose I combine the statements of
professors Mizohata and Hayashi as ; Find the solvable problem
for the important theme with no or little reference papers. 12



BT S ADa X S(EEaER)

- BHELE)N . reference DMFEA W —< b
WO 7ZIT Tl <, RO REBEMNFEE D b
HE T H0EThH AN E BIEY 2
2 b—ya e —<IIZl0 AR, BL5EN
\ZHE T ARIEZ DL AZ D, AEEE D ITE X
T&ET

- BEREM BRE PR ?) DNEE T, RIAEITE
N7 ;% Lfb\f:o

- BRRAIIETH S AL TEEIZ & - TODRTEIZ, =
[ ERETIT <, ZO®REXRTIEL Lo Tz
| EFEo TV D,




. EL\A Aﬂ)bbféb\;tébéo TETO

« A %ODT*&SODL-ﬂi“’ﬂ’E%)

_ENETHSH,



4 NARADER LT Z &

s WEHAETHEIENILZRBICEELT::
W BRI (R am &2 & < R 2 TTU/2)

- HIREEFEDEEFEATOTUVILE
DEERMRYIFLVEZHRBIZHRAHLT-:
F AR
« EFICERICIETHAREFTEZEITLI=:
LEFOIAVEL—2D T, BEREMNHES

Bz D ERGEAT:
Y)Y o 20




2+1+1 formalism

s HEMEXHIEEEI+1IFZA TITI:
RS RIT. B 1 RTTIZHIY S 1T <>\

o 2+ 1+ 1#23K : 2RI AT FRMEDS & >

LH5%6. £9 RMEDZRN 3R

ﬁé:iﬁf’ﬁ@@é@é 1 kot J7 AN

D (G DA ¢JT IR

M) : Geroch formalism

. ZO% . BIIRTBEENE

= 2+1T7 A a1 ARER

+ FBHIIEZHIT (cf Kaluza-Klein)

#FRICELWVER1E(RTH+ 1980)




3+ ek — Q+ D+ 1R

\ 2R

J e 2] 2

FEITHDIE. ENTLE 2ZRTERE=EDH




IFAME : BT E  (shE R KEA)

o HIFREEEZ WD & | y 2
R A 1 5 ST ym—?%=0@z)
o JEIEFFHL A TIX, TV Voo
VIV DORGy R CIEE N Y rr R? —
B 72 BER DS N9 5 I°E =

c EDOX S TENY —
T Y VICERICE, AL
ns = pgsms ERSZEEER
U722 TR 6720 ELTHLS



1.

2.

ERIZETEL T, Pt
(A #F+, 1980~)

TS50 7R—IL DR A

—  Super Kerr BH (2R S 7i0Y
Prolate IZIKDENFRR = XIFrEd E(CIRD

BERMAZELD% (Shapiro-Teukolsky *91 LA
RIZSOLSFTENH o=, )

;*Lbli%d)&@éil')d—/\ FHEETHE TO. B

R IELDDT=

’7')J|~y&(R 2)=(28,28), (42, 42) :

O)—C ;/\17‘-&7 U JI‘?&

5l LT-

qg=cJ/GM? <1

5% TE DVNIA A1

IELUL V3

EME(TT=,



@ 1980F1%1% F~19904-1%;

s BEEFHEHFEDERN EARIRICEYSIHTEN

e SN & 1= (Hulse-Taylor [Z#5E<. 2. 315
NS-NSHEH Z D F 5 (19904F), R UHETa08EHT)

o TRISIITNDIIaAL— a4 aR
= TEIIEIFADMEXTELLIA?
T—I1FEOMS? FDMEAE5

D,

= 3DHEMEXmEHIITIUIBRLV =D FFSA




FHERY3+ 1 D [/ A
» TAVLABA VAR DEIE

e

1.
Ky- ~ _Eyl'j
(3)le N%[_Ayl.j + ykl ()/l-k,g,- vV ik~ d ,-J-sz)]

Linearize: y, =0, +h,

= hl] ~ Ahl.j - (hl-k,kj T hjk,ki -0 Uhkk)

WE) FRETEN . R 7RTEDPFAE
— N T 7 ILVORIA




HREADTAFT

e 3+H1HHKIE. TELTEHREFHZET H,
SFD . FEXOBENELLD %0

¢« DR, SHIZERZFIEPLLTELLN =SS
(ZDOEZFIX, Tk EOIERITH AL
D)8 y=det(y,; ) ER TR REUICE D L,
CHOEZXBAEILFT-LTHRREHE

« ZEHAEEOTZLIZES-T XDMIRER R H
95, BEIRRIIZIE., S HTT=ZHE0T

= BSSNEXDARBERIRE! (PTPS90. 1987)
» BICEZELDON., Fy,,  (RIZERAEAL)




T\
| In-nl\

i j] W DAsHE

Shlbata—Nakamura ‘053

ZOHITIELERTONHT

LNBAY, KAIZIEZ B
ERILICE@ENHDHE
ZAEIZEGEZLY



Z DR, EROARE AN B - T

« BHD2{KEZE, 2EOBHADEHARIE:
WWhI(X., BE=SaL— 30 Tk
TERAELNTEE THECTHL. FA4F3HILFFHE
B A NILHE E (<~ 100GM/c?)

 HEGHUFEEEIIVIR—ILOERK:
REFFEIRMES DD E >~1000GM/?

S>RIFRIZEIZD)»DORBE L CHIC 2 — F(

B zo7conEAfte 7 =)0
AL BT v
71/ ]‘ < I_,l*ﬁ)x%;k

S>HEAEH N TR D E LD > 72 L I DM
N %Lm7U/74?®%%

L1l




1990FND T < S A DR

ED T =038\ D) ? (i ﬂ@% Z)%?’Q
79w 7R — VDT B 5E

BN TAMHD) 2 — FiX?
1R D A2

* Apparent horizon % & 9 HDO} %72

EFECE o)y MRS
— Adaptive mesh refinement 7% D37,

° ﬁat H/J%]J ﬁﬂ 7l<1,tl:

°
|1'|'r

28 OMREDRNIBWLNDO)NT . T A T TN
HoTH, TAMREER BRSO —




iﬁéfciﬂ%&ﬁ ﬂ%
(FIEHARAI B2 MRk
« EDT—UDEKLNDH?

o 77w 7RIV T 555137 —
2005

o ENTTAAMHD) 2 — R &2
o HJRDOHHIR?
» Apparent horizon Z & ) WD} %72

o JEIETCE Dy VAR
— Adaptive mesh refinement —
2004 —

* FERTBRM R R RAR A E T

AIRE ST~ DM AEVNEILEADEHF),
O EFBTELEASD/\VaVDMREEbM ELT-CED




@ 19994 ~ : H A F MDbreak through

« R&DZF#EYRL, NEFIKEDEEMN1999FF T
2>z F=-MEZENDEASEHZ/ERAIEEIZLT=
—19994E|ZNS-NST S 2 L—3 g U, #]DT
AIREIZ 72 o 7= (B2 - A, FiHARKF— LA T)

o ¥HADNS-NSEFHELI%E,.

e [ - B DN —RETE
HERKEEENDLDBERT 7 v 7 R —IVIEK.
NS-NSE R DEOSHAFM: .

BH-NS& 1A,

GR KB &2 DO FE Rk -+ &E kA

~ J)LGRMHD CBHJE %

TH LRI ZIDIEE(2000~2005)




2004 F Y4 RF D I LT E

- FE. 7T v I R— VIRZE D LR

i
=l

- RFFR R ZE T 7R < IR B 7R
- LU, FrR R ZRET D & HRR PN D Z2[H]

3
%)

BRI O D (BfEFtHR ToTca o</



o MiF. ZLDAIIBSSNIEX+T7 7 v 7 dm—/LD
@@@D%%ﬁokiﬁ@%%m\%ﬁzm%
o TCWiz(bitbiltd) — B3 IR HI,
F Ju7p & X [ ZPretorius FS 23 M H @%5@“@@%\
X @UCLA meeting : 5HGWH
il 7> A £ CTH B IZBAXE -

— i SN —F = / 7 r—
(PNEHE T L <9 %F/ ZFEIY) =
+BHY) Y H v 1k, %#V“wmwﬁ* AMR@

= 52, Campanelli et al. & NASA (2 KA EHHA
R EA7ZBSSN+ 810 B 5 22 5 ik
(GEATE0 D B v5)+ 5[]« Z2[R4G BE. AMRYE




X% FrexlZ Lo ehhot= ?

e 1995FMEH - FFAFEXDIERE. (FADL LD
EEFIMNIEL. BHRZEDI I L— 3 M A[EE
FEot=(fzEFLARBEDERITHE)

(v,.K, )= (7,-4,.0.K.F, )

( Vi = e_4¢)/l.]., e’ = det (yl.].)<— _ 1
A=K, -1y K §— ‘

) i€ i =37 Vi =X 7
K =tace(K, )=y'K, [ 2720
E=7y] TV 7o Tz




Puncture-BSSN
(Campanell1 et al. 2005)

; |
_ |
dsz=—(1 Aj\jg”) dtz+(1+%) a5 *

+ r :

¢=ln(1+§f) =0 s o0 \ '
I
= =142
x=v (+2r)

REWFREN 2L Ip o 1=



W < DD T O HARTE G R

* Black-hole neutron-star binary

file:H g5 M135.a75.0if (A&

2)

Miyi=6.75M oy 4=0.75, Mys=1.35 M,y R=12.3
km, 22 | ' T 3223
2 Y W\/\/%’\/L

- BREEDEOS, —Za—K)/EEST ALY MDE

HFEOER EAL) fie
e Stellar core collapse to BH + disk (]

(10,000GM 22l —3V) BIDEE




@) 2010 F R D

e HEZEZMEN : 70T 1 7OERILHK
ol (HLU. GREESVLA 2 — FZFEIX7E
%)
SR T %@i\‘/i 2 b—3a v & EH

1 NpSHE - BRSHE DA

(BIRIREEOS+ = 2 — VU / TGS/ A D
T): GRB. EWA Y 5 —r3—F

2. KEEADE RS : BH+HH#. GRB

3. AT AR ANDILH - EERRIROEA

4. BHNPT v 7L — MER— T — & FEHTIZ I

5. B DEMA 7 v & —,8— b

Ilmll llml\



2010 o RBEE 11
o TATCH B NIRRT
2 (2 GBS it IS AW

MR X Ch RV !
/\F'fﬁ%%@éifbé EZMNTHR->TH I

D 7o e MERO D, I - R
IO (2 o B 2 — Z IZ5RWD A D HLBE 7R
)

@) FREEREICYEEE v AR b A KL

o« —J7. DELGRV/DHP L \WEEHH LEE?
NFZRHE )
(FES 7GR 2 IR EHTEIEZ 5 ?)




PRUNCABEZ Gl

- BUEFH RIS o 721210, MR (KE) 7 5]
SHI(LFENEETH D,
- AT TCEHH X Uk 9 AR EALE R
G AE UTIIA T 720,

+;%:}/n7<€_’ %‘ﬁ_iﬁm\ 3??VC§5\EEEVC%
AHXHlCEGE L. MBS Z I Tk
izHE L,

|m|




MEMEREE D EREE
FYIEH S,
CNTHELSIISLEVNTT

FWNBFEZF!



ST )LLAAN 27

h ~2Ah, -2h, N —XEB 5

if ,ij

h NA[Ah ~h, ] FERHEN 7

if ,ij

07 [ Ah -2h,, ] 0
0° [ Ah —h, ] [Ah..-h....]

t if ,ij

—> J

= (&% F XHamiltonian constraint DEE A2
AIE X EMN LG FIEA AU
—BLEST=ETEN VS FZAECEEAEAEN LGS



