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# J. Novak (2001):
s “Ideal-gas”"EOCS: P=(T"—-1)pce , I'=2
s Tuning star’s init. vel. — Type-Il critical behavior;
» Mpg o |p—p*|7 with vy~ 0.52
# Neilsen and Choptuik (2000), Brady et al. (2002)
s Studied ultra-relativistic fluid collapse;
s A limit of “ideal-gas” case where p = (1 + €) po =~ poe
s P=(I"—1)p, only EOS to admit CSS soln’s;
s Forr =2, v ~>~0.95+0.02

# Neilsen and Choptuik (2000)
s ForI'=1.4: Ideal-gas Type-ll SoI'n. = Ultra-rel. Type-Il Sol'n.
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# Solve TOV EQ’s (g = Ty = |

» Neutron Star ~ Stiff (I' = 2) TOV Sol'n;
s EOS: P=(I'—1) poe
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# Solve TOVEQ’s (§u = Ty = v =0)
» Neutron Star ~ Stiff (I' = 2) TOV Sol'n;

s EOS: P = (I — 1) poe

# Add in-going coordinate Yelocity:
U(F=r/R.) =5 =D 5 [f* — 3]




# Solve TOVEQ’s (§u = Ty = v =0)
» Neutron Star ~ Stiff (I' = 2) TOV Sol'n;
s EOS: P= (' —1) poe
# Add in-going coordlnate veIOC|ty
U(F=r/R.) =% =p§ [ - 3]
#» MatchtoU =0

0 0.5 1 1.5
r




# Solve TOV EQ’s (§u = T = v =0)
» Neutron Star ~ Stiff (I' = 2) TOV Sol'n;
s EOS: P=(I'—1) poe

-0.2 -
i # Add in-going coordinate velocity:
- u” T [~
! U(f=r/R.) =7 =P35 [ —3]
[ » MatchtoU=0
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® Solve (¢/ =..)and (@' =..))

and find
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# Solve TOV EQ’s (§u =T = v =0)
» Neutron Star ~ Stiff (I' = 2) TOV Sol'n;
s EOS: P=(I'—1) poe
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- # Add in-going coordinate velocity:
_ ~ u” T o~
U(Ff=r/R.) =7 = 5 [7* — 3]
~04 | ® MatchtoU =0

® Solve (¢/ =..)and (a' =..))
and find v = aU
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Initial Data : TOV Solution
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Initial Data : TOV + In-going Velocity
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s P=pZ,e=P/po
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0.2 — quantities:
0 - . s w=4mr?a’p

1.2 ;— a —f s A= \/Gry

1.1 | E s v =2 = Eulerian Velocity
1E E (u* = Fluid's 4-velocity)
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0.5 i_ Vv _i # Star parameters at t = 0:
0 E = s po(r=0)=0.05
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. Floor=2.5x10-1°
. Floor=2.5x10-17
. Floor=2.5x10-15

® Th.x = Global Max.(T%,)

*

8 p
0.94272 0.46875367383

0.94358 0.46875350285
0.9469707 | 0.4687516089

#® Floor used to prevent
v 2 1 ’ P7 Po <0

#» No significant effect;
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E 28 ;— ~ p*
E 2 B .Original
5 oa .U =1, 0.94272 0.46875367383
. 22 f -p(r=0) =0.0531 0.94234392 | 0.42990315097
~ : 0.918693 | 0.4482047429836
£ - .
= 001 # Suggests scaling is fairly
5 0 N independent of:
l,: - s Functional form of
“%-0.01 | perturbation;
£ -
= S T B TR B » Initial star configuration;
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Test Type Pe Floor Ar | U ~y P
- 0.05 | 25x107" | 4h | Uy 0.94272 0.46875367383
Floor 0.05 | 25x107'7 | 4n | Uy 0.94358 0.46875350285
Floor 0.05 | 25x107* | 4h | Uy | 0.9469707 0.4687516089

Family 0.05 | 25x107" | 4h | Us | 0.94234392 | 0.42990315097
Family | 0.0531 | 2.5 x 107" | 4h | U; | 0.918693 | 0.4482047429836

# Ouraverage: vy = 0.94 £ 0.01
# Brady et al. (2002) (averaged over diff. methods): v = 0.95 = 0.02




#® (ldeal-gas Type-ll SolI'n.) ~ (Ultra-rel. Type-Il Sol'n.) forI' = 2

» ,yideal —~ ,yultra—rel.

# Novak (2001) did not sufficiently tune toward p*
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