SHOCK WAVE
A shock wave (also called shock front or simply "shock") is a type of propagating disturbance.
Like an ordinary wave, it carries energy and can propagate through a medium (solid, liquid, gas
or plasma) or in some cases in the absence of a material medium, through a field such as the
electromagnetic field. Shock waves are characterized by an abrupt, nearly discontinuous change
in the characteristics of the medium.[1] Across a shock there is always an extremely rapid rise in
pressure, temperature and density of the flow. In supersonic flows, expansion is achieved
through an expansion fan. A shock wave travels through most media at a higher speed than an
ordinary wave.
Unlike solitons (another kind of nonlinear wave), the energy of a shock wave dissipates
relatively quickly with distance. Also, the accompanying expansion wave approaches and
eventually merges with the shock wave, partially cancelling it out. Thus the sonic boom
associated with the passage of a supersonic aircraft is the sound wave resulting from the
degradation and merging of the shock wave and the expansion wave produced by the aircraft.
When a shock wave passes through matter, the total energy is preserved but the energy which
can be extracted as work decreases and entropy increases. This, for example, creates additional
drag force on aircraft with shocks.
Shock waves can be:
Normal: at 90° (perpendicular) to the shock medium's flow direction.
Oblique: at an angle to the direction of flow.
Bow: Occurs upstream of the front (bow) of a blunt object when the upstream velocity
exceeds Mach 1.
Some other terms

Shock Front: an alternative name for the shock wave itself
Contact Front: in a shock wave caused by a driver gas (for example the "impact" of a
high explosive on the surrounding air), the boundary between the driver (explosive
products) and the driven (air) gases. The Contact Front trails the Shock Front.
In supersonic flows
Pressure-time diagram at an external observation point for the case of a supersonic object
propagating past the observer. The leading edge of the object causes a shock (left, in red) and the
trailing edge of the object causes an expansion (right, in blue).
When an object (or disturbance) moves faster than the information about it can be propagated
into the surrounding fluid, fluid near the disturbance cannot react or "get out of the way" before
the disturbance arrives. In a shock wave the properties of the fluid (density, pressure,
temperature, velocity, Mach number) change almost instantaneously. Measurements of the
thickness of shock waves have resulted in values approximately one order of magnitude greater
than the mean free path of the gas investigated.
Shock waves form when the speed of a gas changes by more than the speed of sound.[2] At the
region where this occurs sound waves traveling against the flow reach a point where they cannot
travel any further upstream and the pressure progressively builds in that region, and a high
pressure shock wave rapidly forms.
Shock waves are not conventional sound waves; a shock wave takes the form of a very sharp
change in the gas properties on the order of a few mean free paths (roughly micro-meters at
atmospheric conditions) in thickness. Shock waves in air are heard as a loud "crack" or "snap"
noise. Over longer distances a shock wave can change from a nonlinear wave into a linear wave,
degenerating into a conventional sound wave as it heats the air and loses energy. The sound
wave is heard as the familiar "thud" or "thump" of a sonic boom, commonly created by the
supersonic flight of aircraft.

The shock wave is one of several different ways in which a gas in a supersonic flow can be
compressed. Some other methods are isentropic compressions, including Prandtl-Meyer
compressions. The method of compression of a gas results in different temperatures and densities
for a given pressure ratio, which can be analytically calculated for a non-reacting gas. A shock
wave compression results in a loss of total pressure, meaning that it is a less efficient method of
compressing gases for some purposes, for instance in the intake of a scramjet. The appearance of
pressure-drag on supersonic aircraft is mostly due to the effect of shock compression on the flow.
Due to nonlinear steepening
Shock waves can form due to steepening of ordinary waves. The best-known example of this
phenomenon is ocean waves that form breakers on the shore. In shallow water, the speed of
surface waves is dependent on the depth of the water. An incoming ocean wave has a slightly
higher wave speed near the crest of each wave than near the troughs between waves, because the
wave height is not infinitesimal compared to the depth of the water. The crests overtake the
troughs until the leading edge of the wave forms a vertical face and spills over to form a
turbulent shock (a breaker) that dissipates the wave's energy as sound and heat.

Similar phenomena affect strong sound waves in gas or plasma, due to the dependence of the
sound speed on temperature and pressure. Strong waves heat the medium near each pressure
front, due to adiabatic compression of the air itself, so that high pressure fronts outrun the
corresponding pressure troughs. While shock formation by this process does not normally
happen to sound waves in Earth's atmosphere, it is thought to be one mechanism by which the
solar chromosphere and corona are heated, via waves that propagate up from the solar interior.
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