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Atomic Models


Bohr Model

Plum Pudding Model


Ball of positive charge 
with negative charges 
scattered throughout


Atoms thought to be 
indivisible until electron 

discovered
 Central nucleus with 
electrons orbiting in 

energy levels


Atomic radius approx: 
1 x 10⁻¹⁰ m


Alpha Scattering


Very small positive 
nucleus


Most of atom is 
empty space


Atoms


Atomic Structure


6.1: RADIOACTIVITY:

THE ATOM


Electrons
Nucleus


Overall charge is neutral: 
equal number of protons 

and electrons


Relative mass: 0.0005


Relative charge: -1


Ions


Electrons exist in 
distinct energy levels


Levels may be changed 
by absorption or emission 

of radiation


Atoms gain electrons to 
form negative ions


Have a unique number of protons 

nucleus has a characteristic charge


Elements


Neutrons


Protons


Majority of 
atomic mass


Relative charge: +1


Relative mass: 1


Relative mass: 1


Relative charge: 0


Isotopes


Atoms with the same number of protons 
but different numbers of neutrons
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6.2: RADIOACTIVITY:

NUCLEAR RADIATION


Alpha


Beta Irradiation


High speed electron


Emitted when a neutron turns 
into a proton in nucleus


Highly ionising


Nuclear Rearrangement


After nuclear decay, gamma 
radiation may be given off


Thickness detectors


Machine stopped if paper is too thick


Beta particles passed 
through paper


Object is exposed to radiation 
without becoming radioactive


2 neutrons and 2 protons 
(same as helium nucleus)


Range in of a few cm in air


Smoke alarms


No current flows if 
there’s smoke


Alpha particles sit between two 
charged plates


Ionising radiation


Damages body cells

Causes mutations that can 

lead to cancer


Radiotherapy


CT Scans
 Radiation focussed to 
kill cancerous cells


X-ray scans combined to
produce 3D image of body

EM radiation
Gamma
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      6.3: RADIOACTIVITY 
(Physics only)


Thickness Detectors

Machine stopped if paper is too thick

Beta particles passed 
through paper

Nuclear Fission


Nuclear Fusion


Unstable nuclei must absorb a 
slow-moving neutron


Produces two smaller 
nuclei and releases energy


Splitting of large and 
unstable nuclei


Releases two or 
three neutrons


Uncontrolled chain 
reactions are used in 

nuclear weapons


Neutrons released in 
one fission induce 

further fission


Chain reactions


Joining of two light nuclei 
into a larger nucleus
Requires very high 

temperatures and pressures


Mass is converted into energy in 
the A-form of radiation
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     6.4: RADIOACTIVITY


Background Radiation
 Decay Equations


Nuclear Decay


Man-Made


Nuclear weapons testing 
and nuclear accidents


Natural


Rocks, and cosmic rays 
from space


β+ Decay


Proton turns into a neutron and 
releases a positron


Proton number decreases 
Mass number constant


Proton number increases 
Mass number constant


β- Decay


Neutron turns into a 
proton and an electron 

is released

Random


Activity 

Count-Rate


Rate at which a 
nuclei decays


Measured in 
becquerels (Bq)


Which nuclei and when it will 
decay is unpredictable


Measured using a 
Geiger-Muller tube
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