White Dwart

stabilized against collapse by degeneracy pressure of electrons

radius /7, e mass ., nucleon mass M, e’s per nucleon ¢
assume constant density:
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White Dwart
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for a solar mass N ~ 1.2 x 10°", R ~ 7 x 10° m

2/3
Bp = oo (3r240) 7 = 20 (2 Ng) P = 1.9 x 10%eV

Erest = mec? =5.11 x 10°eV

TN =R | Er 1, more relativistic



UltraRelativistic

E = \/p?c + m2ct — mec® =~ pc

dE = By, 5 k*dk = hek %5 k*dk

4/3
heV o (kr 1.3 _ th 2 Ng
o (Fr g3y = heV g4 (3n252)
2 4/3
hc (377 NCI) - (9_ﬂ- )4/3
42 V1/3 o 37‘(‘ 4
C B
Etot:E+Egra/U — R R

C > B expand, C' < B contract



Chandrasekhar Limit

52 (7 Neg)

1.7 solar masses



Chandrasekhar Limit

non-relativistic
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Subramanyan
Chandrasekhar

1983 Nobel Prize




White Dwarf




Neutron Star

from core collapse supernovae

E.oc = m,, ¢ = 940 MeV

non-relativistic



Band Structure

Bloch's Theorem

(z+a) = e ()

B 279

K =
Na



Band Structure

O0<zxz<a
Y(x) = A sin(kzx) + B cos(kx)

—a<zxz<(
Y(x) =e B [Asink(x + a) + B cosk(x + a)]



Band Structure

cos(Ka) = cos(ka) + % sin(ka)

K =nm



Band Structure

cos(Ka) = cos(ka) + % sin(ka)

band edge: K =nn«



Bottom of Band
Structure

K =nm
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Band Structure
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Band Structure
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Band Structure
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insulator conductor



