Section 20.2 Nuclear Reactions: Radioactivity.

Beta Decay

Beta decay

Beta particle is
an electron
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Beta decay happens when an unstable nucleus emmits an electron. We know that the
nucleus does not have any electrons in it. So where does the emitted electron during beta
decay come from? It turns out that the electron is formed when a neutron in the nucleus
changes into a proton and an electron. The radiation released during beta decay is called

beta radiation.

Since the charge of the nucleus
. Beta decay
increases by +1 as the neutron Nucleus converts a neutron to a proton
changes to a proton, the formation of o o
the electron, which has a charge of -1, h? X) —_— 4 * ©
. 33k Y B Y B electron
maintains the overall charge of the
Parent Daughter

nucleus. The electron released during
beta decay is called beta particle.

The beta (B) particle is an electron.

For consistency with the genral oot
nuclide symbol and in order to help us " -
electron

with the balance of mass and atomic
numbers the B particle is written with  Parent Daughter

the symbol fe.

Radium “;Ra could also decay by B-decay according to: 226 228 0

ggka — goAAc T ;€

228

Write the complete nuclear equation for the p decay of Radium isotope “Ra

Given: The parent nuclide and the type of reaction

Relationships: We need to find the type of the daughter nucleus X, the atomic num-
228 0

ber Z and the mass number A. 88Ra - I;X +_€
Solve: First: Balance the atomic number and the mass number.

* By balancing the mass number we obtain A = 228

o By balancing the atomic number we obtain 88 = Z-1 or Z = 89

Second: Look at the periodic table to determine the identity of the

unkown daughter element.

e The atomic number is 89 and the daughter nuclide is actinium, Ac.

228 228 0

Answer: The complete  decay equation is 88Ra - %9 Ac + €

beta decay - when an unstable nucleus releases an electron.
beta radiation - the radiation re='*== =" ~ta decay.
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Gamma Decay, Positron Emission hal

Gammadecay  Radioactiv
¢ decay may also hap i issi
/ pen with the emission of el i iati

Gamma decay, abreviated Y-decay, happens when an e R oo,
energy st itti i
o ft?on Eil;eal[))ﬁ lftnil(t)tllgg high energy electromagnetic radiation. The wavelength of this
2nd deore bt o m. In some cases the emission of Y radiation, also called y-rays

Y oY, 1ollows some other radioactive decay such as B-decay or a—decZy ’

xcited nucleus goes to a lower
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A #gll?)l\llfe?sr,nilttss gﬁgfg&e radiation 5 Protons | _Stay the same |
| Neutrons | Stay the same

| Atomic number | Stays the samcll)
e

Gamma

Gamma decay =

L Mass number | _Stays the sam

Yy-ray energy The number of protons and neutrons does not ch

has high enough en -13 . .
gh energy (greater than 10°'3 joules per disintegration) to break apart other

atoms making them dangerous to livi i
' . herr 1ving organisms. The b i
using a thick shielding material made of lead or concretee TR 0 S0P YR Rg R

ange during y-decay. Gamma radiation

Positron Posit i
ron, denoted with the s % i
> ymbol _je in nuclear equations, is "
3 , 1S a nuclea
the same mass as the electron, but it has a positive charge rparticle that has
Positron Nucle .
ar decay by positron emissi
L - mission ha
emission : . ppens when an unst :
positron. In doing so it converts a proton into a neutron wble nucleus emits 2
Nucleus converts a proton to a neutron —_— -
| _Protons | Decreaseby 1 |
—_— (L 0 A _Neutrons | Increase by 1|
. R ositron |Atomic number | Decreases by 1 |
Positron emission s |__Mass number i___sgysﬁes_ar{le—|
= Determi i
Solvad | ne the type of decay for the reactions:
) a

234, 234 Al
1) “soTh~"0Th+21X1. 2) 3Te Mo +£2x2

4 Given: tWe are lgiven the mass and atomic numbers of the parent and daugh-
i er nuclides. Balc.mce the equations to find unknowns X1 and X2,
E Balance the atomic numbers to Jind Z and mass numbers to Jfind A
* For reaction 1: 234 = 234 + 4], 4]=0. And 90 = 90 + Z1, Z1=0
e o ;:For rea.ction 2,11 95 =95+ 42, 42=0. And 43 = 42 + Z2, 72=+]
5 or reaction 1: 5 X1 = oX1 which denotes y-decay. 4X1 = o

Fo . e A2/ SN .
rreaction 2: ;,X2 = X2 denotes positron decay. 2X2 = el

gam.:na decay -.when a nucleus decays rne_ﬁa:ésing electromagnetic energy.
| . pos.l ron-a eart.lcle that has the same mass as the electron and positive charge
I _ positron em!esmn - when a nucleus decays by releasing a positron . J
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