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+ Local virial relation and velocity anisotropy for collisionless self-gravitating systems

* Why is the zel'dovich approximation so accurate?
+ Local virial relation for self-gravitating system

L 2l S HENE
FHIIANSTET 1WAy S fEics  [228)

LT, FHOBKEZR IR RV —2 &1 %
W7 IR (R— X7 A v a X A VE#HE. BEC).
BEME 2 Z O H A LFEE LT, BRI fLX
cWEO—TimERE LT, TOR—XT A
2 A A VEROFHET ML, TRV X — N T
ExH 252 &, o<V LEENETZ &, EEE
RoEE R, BEC IIALEMEZ LD, Lo H
EHEUCEBR L TRITT& 5, Jits
fEELT, UTFToZEnEoinsd @ 1. BEC L&
DT EARZEICRVREST S, 2. £ L TURITHE
A ZCREETE 5, 3. ERHOHLIZER
T IR NVEED, o TEICERT 7 v 7
R—VBRET 5 &0 ) el OB R &S
%o SHIT, 4. BEC FREED X A I 7 3% HE W
MTHHZ R, 5. fMEINOREZEVIE LS
&L FHIIRZICINERET 52 L. 6. BEC fiE
IZFEWE DS S D Z ki, BT, 504
Y7 Lb—3a VRS, BEETHET VICRAERD
DTHY, BEFD o VENDHET V] ZRE
SHEETHHLDOTH D,

BEC (2[R & — IR 23 bk & e 2 1E D
WO EICESE, S uB b~ ndil
A~ OFIERRS % FLak 95 B A AR M O IC IS
S EFBUAGR AR Uiz, FRl2, BT IEDOAKED,
BP0, BT TEEER, &7 TR
R, ENPDRRIFEROAER L HEBL, D 4 DI
MTEHZLHBBEL, Zhzx BENRET L TH
SELT=.

>
=

WBREGE - kDL (REDIZLEAEDAARGET
HEAT U720 FOCRRRICKAA L7200 . RV SR8 1/
FREE O S OR5E, A H ORICR & BRI VENR
EEVWEILEEZONTHETOREE, ) IZHEINT
WL HEMIRB, BETEEEZE > T TH Rz
(IR DRI F I IC oMW E B XD, FREOEAILD T
DI —FEERERIT MEAORIBCK] THDH, i

FEHETAEDIC. ITULDICBAFYHROER ES . #
DI TH#F] LTHRART VEM - &Ewml 7575

ENBNZEE 2D, 55F1L Goldstein @ Classical
Mechanics ZE AT, IZUDITHEELZ T L7217 TH WD
WL (BB TR iabd), BEOFETOHEL'E
MLTHHE2EVHIDTH KW, 1R R THRFET
HITL TV D,

W BRECEEE - pEkO A GEE S CROEGEAREE
N RN, FEMICEZTEMBELTLEY ., PAERR
WORTTIRNTHEN T =y 755, ) TSN TH
BEBVIRLTWTYH, FEOMEERSCEMETE 7
WEEZ D, B2 ONERIZHRMIZE X DD TR
<. BOOHROFERLARENIKEfFIET 5 5 mE BT
BHLA TORBREOELMETHD, TDOLIRE
KRBT OMBEAER L, FAECHKKRLTHH
STW5A,
[KEFERE] M a2 JRWEROFEYEL S & i
(2. BRI U 2 OfEVE 2 BE 3 5 3 4 BB
T 5, BBEOERORER « KBICEFO—EE LTY
FAEND b E BIE L CW5, MBI T A5 ( T
ZOX ) RSUERE RICRTIER SR EEZ T
Do

-
—

-
—

45



@ Reseach Pursuits

We do not know 96% of the total matter in the universe
at present. A cosmological model is proposed in which
Dark Energy (DE) is identified as Bose-Einstein
Condensation (BEC) of some boson field. Global cosmic
acceleration caused by this BEC and multiple rapid
collapses of BEC into black holes etc. (=Dark Matter
(DM)) are examined based on the relativistic version of
the Gross-Pitaevskii equation. We propose (a) a novel
mechanism of inflation free from the slow-rolling
(b) a natural solution for the cosmic

(Why Now?) through the

transition from DE into DM, (c) very early formation of

condition,
coincidence problem
highly non-linear objects such as black holes, which
might trigger the first light as a form of quasars, and (d)
log-z periodicity in the subsequent BEC collapsing time.
All of these are based on the steady slow BEC process.

O LR OB I - AFFEDERE

@ Educational Pursuits

In our laboratory, we have experimentally introduced
occasional brain-storming discussions, as well as regular
seminars and colloquia. We have so far discussed on the
‘origin of irreversibility’, ‘time development and evolution’,
etc. The purpose of our brain-storming is to develop natural
thinking free from commonly accepted theories or from
mutually contradictory data in appearance. The value of the
brain-storming is that we have chance to find another
point of view far from the standard interpretation and to
find unexpected interrelation between apparently different
systems. These discussions will not contribute to the
immediate research subjects of students, although they will
help to find a global direction of individual research and to
separate the essential physics from many insignificant

varieties in appearance of a subject.

JRWVEBOFTH LFEEE O D0 2B L TV E W, FHITPHFEN O R 74 X £ T 60 H#iLh Eicbizo
TIENRY 8L, RIKOME T2 FERESCELZ RT, ZOFHOHEECELIX, BUEE Tz BRI
I, DRVEMREINTE TS, LOLINGDOMINIEITHED K OMEHEICIR b, JERIBMENBEE IS/ D %E
BROREET R ORI ITFRE Y, S HICTFH AT AZ—DHEICHTE T, 7 aPENLDNRNy 7T v TRk
WDT, ZOEEETNZDOLONDLDERHFRBITHIFRFCTE 2\, 1] 5 OPELHIIE SN & ORI 72 WFFE A3 24
HTHDHEEZOLND, ZNOFTHOEEHRLCEC DAL 2 LFZOFEEBIIR & L TRENICIRZ D05,
BIEOFHam D EAMMBEICME Z 5 2 ThETZV, B, Filim & W o R bIRE O IR & A
ST HZ ETH D,

EIRENCEIE SN A HERIT. Tl E WV O A DI OB & SRS T 5 2 Th D, 2ok
X, BIZIEFHET VIR TADL &, BEYE - R ALX—%2 I 7 uapilins (boFRE) FEL, &P
%D IR (7 = —H— | IO E, BV, BAEDOA 7 L —2a VR ) A BRAMICHIR TEL2ETH D,
CHUIEREET N A EBZRLX TFHEmEZWHE LTSHICEBRASE2ER1H 5.

QILFRMFEREET —~ - SREAUL VT —<
CROCEROTEH YL - AL
OZREZE~ DA v E—Y

[5F0 « REFEFBEDCAFLERET DFES AT DA v =]

£ BOOLICHZB, REICHEB L TS 23ISR L THRLW E BnEd, ToRVEEZ@E LT, Wk
T L7720 . BOORINTHEZE L2 | BEE OERZRBDTENTeEBEL TOWL OEMENMERT 506 LVEYE
oo L L, EREENT, RINEZTELZTHEICLE D EBDTLEI, LoD bDIFENTET TT,
ZLT, BELZO L OO NG B OMREZHEN RO L L THEET 2R L AL KD > T EEW, KFH
EBNEELERNTLEIY, (ZHTRBHICHLTHYETTEY ET,) TOLIICAMBEEL TWHEA
TEME L MLV BEREGERDONRKRFOMEMIELEERET,

46



