Radiochemistry #8 (Q & A) 2017.6.14
Questions & Answers

(1) Historically, the first artificial synthesis of radioactive nuclide was made by F.
Joliot and I. Curie for the following nuclear reaction: Ji& 5 AT fe 0] D JichH A% T D
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The radioactive nuclide produced above is a positron emitter: A% S AU 72 B PEEZ
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Annihilation of a positron at rest against an atomic electron creates two gamma rays
emitted in back-to-back directions (with a 180-degree angle), each with a fixed energy
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(2) Calculate the ratio N/Z between the neutron number N and the proton number Z for
(a) *°,,U, (b) ', ,Cs (stable) and (c) *,Sr (stable). FELTHIT 7= SFEDOFE (b &
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A, (@)(235-92)/92=1.55 (b)142 (c)1.32 So, (a) > (b) > (¢).
Because of Coulomb repulsion among protons, the number of neutron tends to

become relatively larger for heavy nuclides.

(3) Tin (Sn) has the maximum number (10) of stable isotopes among all the elements.

What is the main reason for so many stable isotopes? Note that the atomic number of tin
is 50. The mass numbers of those stable isotopes are 112, 114, 115, 116, 117, 118, 119,
120, 122 and 124. Why not 113, 121, 123 or others?  #(Sn)IFX % E RINLIK DL
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A. Nucleon number 50 is a magic number, so that tin isotopes are quite stable.
Isotopes far off (A < 111 and A = 125) the stability line (or Heisenberg valley) are
unstable. Nuclides with A = 113, 121 and 123 are unstable because they are

odd-mass-number nuclides, unlike even-mass-number nuclides A = 112, 122 and 124.



