
Microphone Pick-up patterns
Cardioid- the most common pick-up pattern
A directional pattern that has a kidney shaped field of sensitivity.
Cardioid mics will have proximity effect with close distance miking
but are very good choices to reject unwanted background noise. Most
dynamic mics have this pattern.

Hyper Cardioid- a narrower pick-up pattern
Especially useful on stage or wherever you want to isolate the sound
source even more from other background sounds. Extreme proximity
effect which may require a high pass filter to reduce muddy sound.

Omni- equal sensitivity all around the mic
There is no particular directional sensitivity of the mic (‘non
directional’) - you can stand behind it to be recorded. Will pick up
room acoustics a lot and will not have proximity effect.

Figure Eight- front and back
A specialty pattern often exhibited by ribbon mics. Equal sensitivity
front and back of mic with strong rejection on the sides. A specialty
pattern that is often used in multiple mic setups (Mid/Side
configurations).

Microphone placement
Each mic pattern has a particular sonic characteristic- cardioid patterns tend to exhibit a ‘proximity effect’
where low frequencies get accentuated if the mic is placed close to the sound source. Omni patterns are
completely free from proximity effect but will record a lot more room ambience. Figure eight mics will
also record more room ambience but not as much as omni mics.

Multiple mic placements
There are standard placement techniques for stereo recording that produce a ‘phase coherent’ stereo field:
ORTF- two cardioid mics in a 110º angle, simulating the distance of human ears
XY - two cardioid mics at a 90˚ angle, capsules as close as possible to each other
Blumlein- two bi-directional (figure 8) mics in a 90˚ angle, capsules as close as possible
Mid/Side- one Mid mic (cardioid, can be other patterns, too) and a Side mic with Figure 8 pattern turned
sideways. Through a special phase matrix you will end up with three channels that will give a wide and
very musical stereo field.
Decca tree- A Decca Tree setup includes 3 omnidirectional microphones in a triangular upside down "T"
pattern. The left and a right mics are placed about 6 feet apart, and the third is placed 3 feet out and
centered in front. To mix, the side mics are panned hard left and right, and the middle mic is panned
center to fill in the stereo image. Used mostly for orchestral recordings.



Microphone types

 Dynamic microphones
Robust design which uses a thin diaphragm attached to a coil of
wire mounted on a permanent magnet. Any variation in air pressure
on the diaphragm will cause the coil to generate a minute electrical
current which then requires amplification.
Dynamic mics are relatively inexpensive, rugged, and require no
electrical power to operate. They are good choices for high sound

pressure levels (SPL) and are often used in live applications. However, they are not as
sensitive as condensor mics.

Condensor microphones
A type of mic which picks up sound with a thin, flexible diaphragm placed in proximity to a
metal plate to form a capacitor. As air pressure on the diaphragm changes the distance to the
backplate the capacitance changes and an electrical signal is formed which then needs
amplification.
Condenser microphones generally produce a high-quality audio signal and are now the
popular choice in recording studio applications. They require a power source, provided either
from microphone inputs as phantom power (+/-48 volts) or from a small battery. Power is
necessary for establishing the capacitor plate voltage, and is also needed for internal
amplification of the signal to a useful output level. Condenser microphones are also available
with two diaphragms (or even three), the signals from which can be electrically connected
such as to provide a range of polar patterns such as cardioid, omnidirectional and figure-eight.
Condensor mics are usually the most expensive and complex microphones. They come with
solid state or tube circuitry  to give the user different sonic characteristics.

Ribbon microphones
A ribbon microphone uses a very thin corrugated aluminum ribbon diaphragm clamped under
light tension and mounted between the poles of a strong magnet to generate voltages by
electromagnetic induction. Ribbon microphones are typically bidirectional, meaning they pick
up sounds equally well from either side of the microphone. In ribbon microphones, a current
is induced at right angles to both the ribbon velocity and magnetic field direction. As the
sound wave causes the ribbon to move, the induced current in the ribbon is proportional to the
particle velocity in the sound wave. A step-up transformer inside the mic changes its
extremely low impedance to a more usable signal. Ribbon mics do not require phantom power
and are chosen for their ‘warm’ sound- their reduced upper frequency response and ability to
handle extremely high SPLs. But never blow directly into a ribbon mic- you will damage the
thin ribbon! Ribbon mics also need to be stored in an upright position when not in use to
reduce sagging of the diaphragm. Their figure-eight pattern makes them a great choice for
special multiple mic setups (Mid/Side, Blumlein stereo). A recent resurgence of this older
technology has spawned new designs of ribbon technology. Mics with this design are priced
affordably due to their simple designs.
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