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Compton Scattering
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Ferromagnets :

Alternative Structures :

Please click the icons in the partial periodic table above to see the Fermi surfaces of individual elements. To get help on the interactive VRML controls, click here.



White Dwarf
stabilized against collapse by degeneracy pressure of electrons
radius R, e mass me, nucleon mass Mp, e’s per nucleon q

assume constant density:

V = 4
3πR3, ρ = NMp

V

E = !2

10π2me

(3π2Nq)5/3

V 2/3 = !2

10π2me

(3π2Nq)5/3

(π/3)2/3R2 = 2!2

15πme

( 9
4 πNq)5/3

R2

dEgrav = −GM(r)
r dM = −G(ρ 4

3 πr3)
r ρ 4πr2dr = − 16

3 π3Gρ2 r4dr

Egrav = − 16
3 π3Gρ2

∫ R
0 r4dr = − 16

15π3Gρ2 R5 = − 3
5π3 GN2M2

p

R

Etot = E + Egrav = A
R2 − B

R

dEtot
dR = −2 A

R3 + B
R2 = 0

2A = BR



White Dwarf

R = 2A
B = 4!2

15πme

(
9
4πNq

)5/3 5
3π3GN2m2

=
(

9π
4

)2/3 !2

GM2
pme

q5/3

N1/3 = 7.6×1025m
N1/3

for a solar mass N ≈ 1.2× 1057, R ≈ 7× 106 m

EF = !2

2me

(
3π2 Nq

V

)2/3
= !2

2meR2

(
9π
4 Nq

)2/3 = 1.9× 105eV

Erest = mec2 = 5.11× 105eV

↑ N ⇒ R ↓ EF ↑, more relativistic


