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Flux = number of incident particles passing
unit area per second

Consider target of area A and incident beam of
velocity v=c moving towards target.

Any incident particle within volume cA will pass
target every second.

where ni is the number density of incident 
particles = 1 per L3
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Nuclear wavefunctions have definite parity

Electric Dipole Moment is zero
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E0 moment =                                      charge

E1 moment =                                       electric
dipole

E2 moment =                                       electric
quadrupole
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Electric Quadrupole Moment
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Units:   m2 or barns Area 

Spherical symmetry,                    ⇒ Q=0

All J=0 nuclei have Q=0
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Experimentally, η is typically ≤ 10%
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Complication when ND(0) ≠ 0:
(0)N(0)N(t)N(t)N DPDP +=+

2 equations, 3 unknowns

If there is another isotope of D, say D’, for
which ND’ (t) = ND’ (0) = ND’ (i.e. D’ stable),
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With several mineral sources from the same
source expect

 same age ∆t
 same ND(0)/ND’(0)
 different NP(0)

Plot               versus 

slope                     intercept
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Example: Use β− decay

87Rb → 87Sr    (τ1/2=4.8 x 1010 years)
D’ = 86Sr (stable)

(t)N
(t)N

D

D

′

(t)N
(t)N

D

P

′

Minerals from Earth,
Moon, Meteorites

Age of Earth from slope = 4.5 x 109 years


