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Conductors
Courtesy of Scott A Hughes 2005

Conductors are materials in which it is easy for charges to move around.

Among the best conductors are metals — silver, gold, copper, aluminum, etc.

The atoms of these metals form a crystalline structure in which electrons can easily hop around

from atom to atom.

Although a chunk of metal is neutral overall, we can visualize it as being made of lots of positive charges that are
nailed in place, paired up with lots of negative charges (electrons) that are free to move around.

In isolation, the negative charges will sit close to the positive charges, so that the metal is not only neutral overall,
but also largely neutral everywhere. Under the influence of some external field, the electrons are

free to move around.

Some materials conduct OK, but are not as good as metals. For example, salty water has lots of charges that are free
to move around under the influence of an E-field. However, since these charges — usually sodium and chlorine ions —
are far more massive than an electron, and they do not flow in a crystalline structure, salty water is not a very high-

quality conductor.

Material Resistivity (%)

Silver 1.6x 1078

Copper 1.7 %1078

Gold 2.1x 1078

Iron 1.0x 107

Sea water 0.2

Polyethylene 20x 10"

Glass ~ 102

Fused quartz 75x 10"

As you can see, the resistivity of ordinary materials varies over an enormous range, reflecting the very different

electronic properties of materials around us.
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Courtesy of Schnider Electric

Technology | Application Advantages Disadvantages
LED ¢ any lighting application in residential, | ¢ Low energy consumption, * Cost (steadily declining),
* commercial or industrial e Low temperature in front face, |e Blue spectrum for white LED,
building, and infrastructures
¢ No emission in the ultraviolet e Management of temperature
and few infrared,
* Robustness against vibrations,
e Insensitive to the number of
switching operations

e immediate relighting
Standard ¢ Domestic use * Direct connection without e Low luminous efficiency and
incandescent | | Localized decorative lighting intermediate switchgear high electricity consumption

* Reasonable purchase price  Significant heat dissipation

e Compact size e Short service life

e Instantaneous lighting

¢ Good color rendering
Halogen ¢ Spot lighting * Direct connection * Average luminous efficiency
incandescent | Intense lighting ¢ Instantaneous efficiency

* Excellent color rendering
Fluorescent | ® Shops, offices, workshops * High luminous efficiency * Low light intensity of single unit
tube e Qutdoors e Average color rendering * Sensitive to extreme temperatures
Compact e Domestic use * Good luminous efficiency * High initial investment compared
?;I(:;escent ¢ Offices ¢ Good color rendering to incandescent lamps

¢ Replacement of incandescent lamps

High-pressure
sodium

¢ Qutdoors

¢ Large halls

Very good luminous efficiency

Lighting and relighting time
of a few minutes

Low-pressure | ® Outdoors * Good visibility in foggy weather | ¢ Long lighting time (5 min.)
sodium e Emergency lighting e Economical to use e Mediocre color rendering
Metal halide |e Large areas ¢ Good luminous efficiency e Lighting and relighting time

e Halls with high ceilings

Good color rendering

Long service life

of a few minutes
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