
 

Example Nuclear Matter
Nuclei Contain p n both spin 112 similar mass meIAMU

Density n e o 16 fm 3 Ifm co es m
67 10 kg

E zhm 35225
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Strong force must be very strong Nucleiheldtogether
by gluons

Example Whitedwarf Star lowmass highEe highP
ionized atoms nucleons t electrons

highmass low EF low P

AI Ultra relativistic electrons E the
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I White dwarf all H He heInadeon Ne EN
Gravitational energy UG FGRI for uniformsphereradiusR

MassM L nucleons masslnudeon
Fermi pressure us
Newtonian gravity who wins

N m

U Vei Vo 7Netto T Ents I G Nnmp5

Balance
Fermi pressures 4.5 0

26Nittyz
Newtoniangravity 1.1 10

64 Nj R

Large Nn 2 1057 1.7 No gravity wins Collapse to
Chandrasekhar limit neutron star

Small Nn Fermi wins Stabilizes at finite 12 due
to non Ultra relativistic electrons

Example Neutron star

Sun like star contains 1057electrons density n 1o3 m

ME 2.0 1030Kg R 109M me 9.1 10 kg Mp 1.7 10 kg

Ef zm 31124 36 e Nonrelativistic med 500 ooo e V

almost relativistic
White dwarf R Rhoo n 10 E 104Een 105eV

9 6Neutron star R 712 100 1000 104M h lo lo n

E e 11
2 3 tch't n108eV Strongly relativistic

But inverse p decay Ptt e to 8MeV n t Ve


