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Phenomenological description of a nucleus

What do you know about the nucleus?
List as many properties as you can.
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Phenomenological description of a nucleus

charge eZ
mass number A
spin I
parity 
life-time
energy
mean square radius
magnetic dipole moment
electric quadrupole moment

0

14.4

E
(keV)

Z = 26
A = 57
I = ½
 = -
life-time = 
energy = 0
mean square radius = 3.7534 fm
magnetic dipole moment = 0.09062 N

electric quadrupole moment = 0 b 

Z = 26
A = 57
I = 3/2
 = -
life-time = 98.3 ns
energy = 14.4 keV
mean square radius = 3.7517 fm
magnetic dipole moment = -0.1549 N

electric quadrupole moment = 0.16 b 

57Fe

Excercise: find out what is the rotation
frequency of this nucleus in its ground state
(use the moment of inertia of a sphere: (2/5)mR2).
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Spread in nuclear properties

Z

N

charge: Z = 1 - 100 
mass: A = 1 - 300
spin I: 0 – (10) - ...
parity : + or -
life-time: fs 1010 year  ...
energy: 0 – 1000 MeV
mean square radius: 1 – 6 fm
magnetic dipole moment: 0 – 10 N

electric quadrupole moment: 0 - 5 b 
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