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.
CA
Flux =—n, = cn,
A
where n; is the number density of incident
particles = 1 per L3
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Born Approximation
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Quantum limit: &\ Let r define z axis
> r :
p(f):‘\v(f)‘ Z = rcosd
EO moment = J' vy EE=Ze charge
E1l moment = IW*ZW a’t electric
1 * 2 /2 3—rdip0le
E2 moment -—IW Bz —r )\Il d Telectric
€ quadrupole
Nuclear wavefunctions have definite parity
v | =y e

Electric Dipole Moment is zero
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Electric Quadrupole Moment

1 % 2 3=
Q:—jw Bz —-¥)y &1
e

Units:

m2 or barns Area

g

Spherical symmetry, z° =§r‘ = Q=0

All J=0 nuclei have Q=0

ZA

ZA

.

Prolate spheroid Oblate spheroid

Q +ve

Q -ve

e e . B b-a a
Ellipticity, n—%(b+0) @

Experimentally, n is typically < 10%
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Complication when Ny(0) = O:
Np () + Np (1) = Np(0) +Np (0)
2 equations, 3 unknowns

If there is another isotope of D, say D', for
which ND' (T) - ND' (O) - ND' (|e D STGble),

N, (1) + Ny (1) _ N;(0) + N, (0)

Ny (1) N, (0)
Ny (1) Np(0) +N,(0) N, (t)
No (1)  Ny.(0) Ny (1)

No()  No(®) (oae 1), Np(0)
Ny ()~ Ny (1) e -1)s N, (0)

With several mineral sources from the same
source expect

» same age At

» same ND(O)/ND'(O)

» different Np(0)

Np (1) N, (1)
N (1) versus N (1)

Plot

N (0)
Ny (0)
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Example: Use B~ decay

8’Rb — 87Sr  (14,,=4.8 x 1010 years)
D' = 86Sr (stable)

Age of Earth from slope = 4.5 x 10° years

ND (T) jool— U0 T 11 T T
N, (1) [ Minerals from Earth, i
«sl— Moon, Meteorites .
.90 L .j
3 T .
% sr Age = 4.53 x 10%y o
N 20 = 0.04 x 10%y |
80 B .
e (5r87/5r88)5 = 0.7003 + 0.0004 (20) _'__:
R0 - N I NN TR T N M I
05 1.0 15 20 25 3.0 35 40 45 50
Rb87/5r86
; N5 (1)
Np (1)
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