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The TOV equations and the
o o pooliile

..‘ - I =
T

re they, and why do we need them?

'{o solve them?

hey give us about our system

‘ (star) ? o
i il




The hydrostatic equnlbrlun‘i eQua{Lon

This equation can be' denved from Newtoman grawtatlon.al theory,-by combmmg

the hydrostatic equatlon with the expressmn or g( g r) i *

AP _ (I

G M () p(r)



The equation for l'na!ss .,q’_
-

This equation relates'the mass to the dene'fy sphencaj ObjGCt‘




ARy | The neegiof an: EbS'
T -
In order to solve the equatlons we need a'hpther relatlan,‘.g;relﬁ

' . pressure and. density, thls reIaJ‘lon IS called- “eq atlon .Of sta
.~ TOVs, it depends upon the cfel used | : '
| .

For wh|te dwarfs we u8ed the: Ferm| %a

density of states«of elettrons -, b ., 'y of

o

-

tiom between



The needsef an EdS ‘
d‘ )

Once“we calculate the energy of the elec’erons We'Just add the e:nergy of the

dle/n) de
=n" =N———€=NU—€
dn dn ¢




Calculation.of the. piefile of Sadhitadwarf

n(x)
sol:NDSolver'[x] cx-AATpIX) A (B10) # =, 0'[x] 2= S2A60X°2ep[x] (3/4) , n.8L] =0, p[B.01) =107 (-16) ], (1), (001, 15080}}
2




_Calculation of the profile.of a WHite dwarf
- : ' . “f'., : / ' " ' '

Pressure profile: “an L3508 ','. 2 1.

- » - .




Mass radius:relation ,f_or-yvh'ite dwarfs\,'_.

Pcmin = 10" (-16);
Pcmax = 10" (-14);

Np = 100;
dP = 10 % (Pcmax - Pcmin) / (Np-1);
MR = {};

For[i =0, i<Np, i++,

m[x]

sol:NDSolve[{p'[x] ==-1.473%p[x]"(3/4) * » m'[x] == 52.46%x"2*p[x]"~(3/4) , m[0.01] =0, p[0.01] == Pcmin +1i=xdP,
2
X

WhenEvent [p[x] < 10" (-20), MR = Append [MR, {m[x], x/ (6.9*10"5)}]]}, {p> m}, {x, 0.01, 11700} |;

MR




I\/Iass radlus relation fok whlte dWa‘rfs \
. «s’
For arelativistie Fermi elgctron gas . W ',' .
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-Mass radlus relation for white dwal'fs P
v «s’ 2% '
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From wikipedia
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Mass radius relation for white dwarfs

Ultra-relativistic limit
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TOV euations S

- d(r) ; drrrie(r) §
- —47Tr p(r)— _cz
dp  Ge(nM) | p][. 4mrip(r)
dr c?r? _1 | e(r)__l - M(r)e?
2GM(r)| !
x| 1 2
cCr
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o Maés'-Radiug, Re'l.g,t.ig ni .

GWI170817

»
PSR J0348+0432 22 .
. -
PSR J1614-2230 »
GW170817
PSR J0437-4715
Hybrid Star - MP EoS GW170817
Neutron Star - PAL EoS
Quark Star - SOM EoS -

Hybrid Star - Mixed Phase EoS

Hyperon Star -GMI1A EoS

9 10 11 12 13 14 15 16 17 .

Source : From Dr. D. Alvarez
R [km]
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