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Einstein's general theory of relativity might be over 90 years old, but it
is only recently that many of its implications can be explored thanks to
advances in computing power. This is because its complex nonlinear
equations — which describe how space-time is curved by matter and
therefore how matter moves in a gravitational field — cannot be solved
exactly, even for the simplest situations.

Now, Joan Centrella and co-workers at NASA's Goddard Space Flight
Center have made an important breakthrough in numerical relativity by
simulating what happens when two black holes merge. These
extraordinarily powerful events, which occur in the final stages of a galactic
collision, produce copious gravitational waves or "ripples" in space-time.

A central prediction of general relativity, gravitational waves are yet to
be detected directly. But the new NASA simulation reveals precisely what
the gravitational wave signature will look like for a specific astrophysical
process.

e httpi//physicsweb.org/articles/news/10/4/8/1
by Matthew Chalmers
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(3) 20—V ADBZELCBFERFRRLRDBLLELOENDZHOE—D
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HLTYEORBEICK ST —FE LBHRE5 EEHITRINF—1 MevOEBTFOREIT0.5
g/cm’, 2 MeVOBFOREBIX1g/cn’BET, WHOBEICLST —ETHBEL
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[MRMA2] B—I XN F—0H TROMIBSNIZE—L (k) », Eig
(em) ORNAEMELEBL ZBRICE—ADICESH > HEOEKIIZ

I =1, exp (-upd) ‘
EEWT D, tBHCYBROIRINF—LYEOBEICKE TS, WREWEOEE:
o (g/em®) &ET 5L, 1MeVDOH U THRIZHL T, BRRINEHBEDOEES. /o =
0.07 (cm®/g). NaIWRINEMEDES., /0 =0.06 (cm?/g) THD., Iah.
MOEEIX 11.36 g/cm’s NaIDBEIL 3.67 g/cm®TH 3,

[MEHA 3] Na1(Te) ¥ > FL—F—id, RAREHOT/20, MiKiNaT Rk
FThRUDL) KHBDI YD L (10) ZEECHELLTEALELDTHS, ¥V
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1) ZOBEM%TF (K —oE0HK
F OB D,

2) AICBTIENBFO—EOES 4
(£ 0.36nm TH D, ROEE% g/em3 DEMTRKD L, (BB, HOBRFEMIT
63.6, 7TAN Fo# NaiX6.0x102mol ! &3 5,)

3) SFEROBEZHEID IO X REWMERITR D, EIFSED 554
i3, WREMOEREY d AFHALZ0, XBOEEZ ALLT

2d +sin § =2
TREND, (1IDE (MHFERTRT) »o0EFEZENT 3 DI HRER X
BROBIELENFX—E % VB TRD I, (7235, FHE ¢ X 3.0X10%m + 571,
T ERAIZ66X103T -5, 1eViZ1.6X1078J & 5,)

4) PHETFHREAWT3) LRBORELZTRIBE. HET3H4FHRO
FNH—% eVEMTRO L, 2B, BE m DHFDTRNLF—E & de Broglie
HROBFRIE E=h2mAd), #HFOEEIX 1.67X102kg Th 3,

5) ALKREELF>= vV (BFEHK i 0.35nm) KA VEEBLES
274y (uRF) BEATZ LRP CHAMIEBEICH HEF 6 BrEAICHEIN
EEDORLIZIEES Z EBAMbNTWS, =y X VETFRBEEREICH 515
BRI 2A VDB CHIIEBFE— AV FMEARBORE S2EHL, 2
aZ VA COEBETEEL, BB, Sy rVEF—EORET AL
0.6us & L, pp DK E X% 9.3X10°4IT (=9.3X102emu), I =2 OREEHE
BExtb & 27 X 135.5MHZ/T &35,



