KR I 2L —Ya 7oy r
[ OHENPIISE S REFRBAZHWEED Y B2 OEE0—ikFdimn
BEIal— 3] (No. rms02a) IZBT 55

(R S K (TR KR A TR
53R IRAERESE (SISSA)

1 HHEARN

HEFETEOGHI. L—Y—TFEHENHERLES (FIZELIGO $ TAMA) itk > TH
AT R 2 LT 2 FERENBRR TH S, CORFEWS ML, ELENHEOEML
KEZRDLHEZOHIT, 19EFEENSLE O Ial—a Y HENRRINZERE, LiLan
SPEMAAEITFRL L IR Iab-aid, BELAENRZa— M B A NZa—F
IRUOBMAOTTETEINTE ., EEFHETFEOSHRICBW TR, —REMRNPI RN E
ERCEEGHREZES, ULied-> T, BERMICHERSCHZ-> TR ﬁ&ﬁﬁ w2 L —
ACEETTHIEMPBERARTH S, £ I THhAE \*ﬂﬁﬁn%/xib a kR
79572000 RRBZMENICHED, FBBIC T2l —a 2R TLTER,

MEEEEETICRXRTTIC, (1) 7Aoo ¥ U ABREMSZDORMI- R, (2) Mt
A RAE P FREXEZM <o ORI F, (3) HENTHMEE R ﬁ?%ﬁ@@ﬁﬁﬂ [
(1) 7o v 2 R=NVIBE LIl & E2HPD LM I— F (WHW5 Apparent horizon finder) &
KO (B) BN T52008E - R, REEERITRE, FLT. EEFHTREDOAKE
CRESEROENNHECETLI I 2L -2 a2 E2ETL, BRARHREER. LirLAass,
INXTHR-ZMRRBET. #INEREFBERXZAVWTRINTEL, FEFEICHT
LINEABERBRAEETOLEIAREINTHWRND T, BYRTFRAFETIH S, LLLEFD
M, BARREHELED LD MERWBHEMREHES Z dlikad - k. £ I CTHMFE
AAEICBNTHE, HENREAELZAVTEEFI M TEOBEO—REMHH S 22— 3
CEFEITL, GRBRICERT 2 RESCEARORBORBEZHONITHL2EME L. &
CHHEER, SLy. FPS EMEN2HEE IS NI HEMRESELE 2 DHBEL, ¥ 3Ial—
arEETLE,

2 Xalb—arORE

Yial—valid, TAONNEE (z,y,2) BRAVL, DOREASFERRE L THETLE,
SRR, BABIMICIX (2, y, 2) IKHL 633 x 633 x 31T 0F U w REERWE, £/, U9 R
A XEHLL04km BEE Lz, Ko T, SMARICH>ZEE»SHERA T TOERT. BX
€ 130km THB. BIZARTEIIZ, GRBT I v 7 R— I EERETESERINS, Hich
HTENERINSHBEITE. ﬁ%%@ﬁﬁﬂméﬁﬁﬁﬁﬁémém FOEEEBLF 80 ~
90km TH 5., Lo TEMI, ZOIIRBEEOENRIIH L THEBHFCHABEL TS, kK2
RERSFELED, ELENERHORERAZERD ANSEZ ENREICRS, ZOXDREE
DHEET, YIal—a E208ERETLE, HECHER AT =38 240 FH/N1 + T,
/2 VPP3000 @ 32 70ty b —E2HWT, M3 A LZAT Y7 (]10 3 )Y 285

1



RS I 0 L—3a L ARITT B2, £ 180CPU KR (89 720 R > M) BEBETH D, 1 FRIT
D YT SN EA S REA 2700 RA 2 RO T, FEERMOBEATIEAGE 4 ETVEL S
HENRTTERN, RENEDHEORSICIE. THETFREOREAFER, BB BILU2D0E
OHBHETLIVTTERD Y I 2L —2a b2EFTARERSL, TOXDEHETE, D
< EBE0PITEDHENKRETH S, (DFD 15000 R 2 MREEORA 2 MEABBETSH
%, VEIT, 279 ADYaTEMALED, B PHMENEBLILERBLTI U v FR
ZEOTAELT, BEMNI I L —a kol BRSHEED. 2 20REBEAENITH
L. &Ml ®F) I al—yarye2ETLE.

2.5 r T T T 11 T T 2.5 L L L T T T T
2 = 2 - -
15[ = S 15E -
Z - . = r .
= 1r - = p N
05 [ - 05 F .
0 : 1 1 1 1 Il L1 |I : O :l 1 L | 1 1 | | 1 ] I3 ‘ 1 1 1 ! L J_I;i
1015 8 10 12 14 18 18

p. {(g/cm?) R (km)

{a) (b)

1: (a) ADM mass (solid curves) and total baryon rest-mass (dotted curves) as functions of
central baryon rest-mass density p. and (b) relation between the circumferential radius and the
ADM mass for cold and spherical neutron stars in equilibrium. 'FPS’ and 'SLy’ denote the
sequences for the FPS and SLy equations of state, respectively. The relations for the I' = 2
polytropic equation of state P = K p' with K, = 1.6 x 10° in the cgs unit are also drawn by
the dashed curves.
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Model Each mass Proax Qar M, My a0 By Co (N fo Outcome

SLy1212 1.20,1.20 8.0% 803 100 2605 2.373 0946 2218 0.J03 1.075 0.902 NS

SLyl1313 1.30, 1.30 857,857 100 2847 2568 0922 2110 0.112 1175 0.948 NS
SLy135135 1.35,1.35 8.86,886 1.00 2.969 2666 0913 2083 0116 1.225 0.960 NS —BH

SLyl414 1.40,1.40  9.16,9.16 1.00  3.093 2763 0902 2.012 0122 1277 0.994 BII
SLy125135 1.25,1.35 8.20,8.86 09179 2.847 2568 0.921 2110 0.112 1175 0.948 NS
SLy135145 1.35, 145 8.85,048 09226 3.094 2763 0801 2013 0.122 1277 0994 Bl

2% 1: A list of several quantities for quasiequilibrium initial data for the SLy equation of state.
The ADM mass of each star when they are in isolation, the maximum density for each star,
the baryon rest-mass ratio @y = M.a/M,1, the total baryon rest-mass, the total ADM mass
M,, nondimensional spin parameter gy = Jo/M§3, orbital period Fy, the orbital compactness
[Cy = (My2)??], the ratio of the total baryon rest-mass to the maximum allowed mass for
a spherical and cold star (Q, = M./M®2 . and the frequency of gravitational waves. The
density, mass, period, and wave [requency are shown in units of 10Mg/cm?, Mg, ms, and kHz,
respectively. In the last column, the outcome is shown. NS implies that a hypermassive neutron
star is produced and remains stable at ¢ ~ 10 ms. NS—BH implies that a hypermassive neutron
star is formed first, but as a result of gravitational radiation reaction, it collapses to a black

hole in ¢ < 10 ms. BH implies that a black hole is promptly formed.
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2: Snapshots of the density contour curves for p in the equatorial plane for model SLyl414.
The solid contour curves are drawn for p = 2 x 10 x i gfem® (i = 2 ~ 10) and for 2 x 10" x
10795 g/em® (i = 1 ~ 7). The dotted curves denote 2 x 10 g/cm®. The number in the upper
left-hand side denotes the elapsed time from the beginning of the simulation in units of ms. The
initial orbital period in this case is 2.012 ms. Vectors indicate the local velocity field (v*,v¥), and the
scale is shown in the upper right-hand corner. The thick circle in the last panel of radius r ~ 2 km
denotes the location of the apparent horizon.
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3: The same as Fig. 2 but for model $L.y1313. The initial orbital period is 2.110 ms in this case.
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4: The same as Fig. 2 but for model SLy125135. The initial orbital period is 2.110 ms in this case.
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[ 5: Snapshots of the density contour curves for p and the local velocity field (v, v*) in the
y = 0 plane (a) at = 2.991 ms for model SLy1414 and (b) at £ = 8.621 ms for model SLy1313.
The method for drawing the contour curves and the velocity vectors is the same as that in Fig.

2.
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6: (a) Gravitational waveforms for models SLy125135 (solid curves) and SLy1313 (dashed

curves).
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7: Fourier power spectrum of gravitational waves d#/df for models SLy1313 (solid curve) and
SLy125135 (dashed curve}, Since the simulations are started when the frequency of gravitational
waves is ~ 1 kHz, the spectrum for f < 1 kHz is not correct. The dotted curve in the
panel denotes the analytical result of d#/df in the second post Newtonian and point-particle
approximation. The real spectrum for f < 1 kHz is approximated by the dotted curves.
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8: The (nondimensional) effective amplitude ko of graviiational waves observed along the

rotational axis of the binary neutron stars at a distance of 50 Mpc for SLy1313. The dotted
line denotes the expected noise level of the advanced LIGO.
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