Nuclear

I.  Background

A.  Element symbols

B. Mass number 

C. Atomic number

D. Nucleons – protons & neutrons

E. Radiation explanation:  

1. Presence of neutrons help to keep protons apart

2. When proton # increases, proton-proton interactions increase

3. These interactions cause instability within the nucleus

4. To become stable – the nucleus ejects nucear fragments (radiation)

5. Small nucleus – more stable with 1 – 83 protons

6. Large nucleus unstable – with 84+ protons

F.  Example of symbol

II.  Characteristics of the nucleus

A. Models

1. Nuclear shell model – the protons and neutrons move within orbitals around center of nuclear region

a.  when the nucleus gets too large, the outer protons and neutrons release nuclear fragments

2. Liquid drop model – the nuclear region has a surface tension due to the strong force between the protons and neutrons

a. when the nucleus gets too large the drop elongates and releases fragments

III.  Radiation types

A. Alpha (() – a Helium atom without the electrons

1. Largest radiation particle

2. Slow

3. Electrically charged (protons)

4. Harm

a. cannot pass through paper

b. dangerous if ingested

5. Alpha decay

a. The element loses 2p and 2n

b. Net loss of charge = 2

c. Net loss of mass = 4 amu

B. Beta (()

1. Smaller than an Alpha particle

2. Faster than the Alpha particle

3. Electrically charged (electron)

4. Harm

a. Aluminum foil/plastic will stop its movement

b. Dangerous if ingested

5. Beta decay

a. A neutron decays and releases an electron (e-) or positron (e+) and neutrinos

b. The neutron changes into a proton

c. Atomic number increases by 1

d. Mass stays the same

C. Gamma (() 

1. Smallest

2. Fastest

3. No charge

4. Harm

a. Requires lead barrier

b. Extremely dangerous

5. Gamma decay

a. Usually produced when an electron decays

b. No direct change in mass

c. No direct change in atomic number

