
Formulas for Test 2

NMR 
resonance frequency:
spin lattice relaxation time (T

1
):

f = gB
M

z
 = M

o
(1 - e-t/T1)

Particle statistics:
Distinguishable particles:
Bosons:
Fermions

PBoltzman(E)  exp(-E/kT).

PBose-Einstein(E)  1/(exp(E/kT) - 1)

PFermi-Dirac(E) = 1/(exp((E-EF)/kT) + 1)

LED: Egap = hf = hc/λ

Nuclear decay:

dN/dt = -λN
N = N0exp(-λt),  R = R0exp(-λt)

τ = 1/λ
t1/2 = τ ln2

β− decay:
β+ decay:

Coulomb barrier for fusion: U = kQ1Q2/D0

The Proton-Proton Chain:

1H + 1H --> 2H + e+ + neutrino 
2H + 1H --> 3He + gamma-ray
3He + 3He --> 4He + 2 1H

Attenuation of radiation:

N = N0 exp(-μmxm)

dN/dxm = -μmN

xm1/2 = ln(2)/μm

Range of force carrier particle: R ~ ħ/mc


