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1 QSC has significant experience using line arrays for cinema content in non-standard rooms.  As the audio supplier for ShoWest and 

CinemaCon conventions, QSC has used our WideLine™ line array loudspeakers with great success in the 4,000-seat Colosseum at Caesars 

Palace and the Theatre of the Arts at the Paris Hotel.  Line arrays are a great choice for these rooms due to their unusually large size, wide 

fan-shaped seating, and (especially in the case of the Colosseum) wide vertical coverage angle required for the balconies.  A conventional 

point source solution would produce neither the coverage nor sound levels required for these rooms.  

 



3 
 

 

 

Wave interference is the interaction 

of two waves moving in the same 

medium.  There are two types: 

constructive and destructive. As 

sound waves travel through air, air 

molecules are compressed and 

rarefied (de-compressed).   

 

When the compressions meet at the 

peak of the wave cycle, constructive 

interference occurs, and a lobe is 

formed producing higher sound 

pressure level in that region.  

Likewise, when two troughs meet, it 

also creates constructive 

interference.  When a peak from 

one sound source meets the trough 

of a wave cycle from another sound 

source, destructive interference 

occurs, and a null is formed. 

 

 Multiple lobes and nulls are created 

at different physical locations 

relative to the sound sources, and 

are both frequency and level 

dependent.   

WHAT IS  
INTERFERENCE? 
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2 Baffle “wings” which attach to the sides of loudspeaker enclosures are another method of achieving many of these same sonic benefits. 
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It’s often stated that a line array can produce more consistent sound pressure levels from the front to the back of a 

room.  But there is a point in the listening space where sound level decreases not at 3 dB per doubling of distance, but 

instead it will decrease roughly according to the more familiar “inverse square law” of 6 dB per doubling of distance. 

That distance is dependent on both the length of the line array, and the frequency in question, and can be calculated 

according to the following formula: 

D = A2/λ 

 Where:  

  D is the distance at which near field transitions to the far field 

  A is the largest dimension of the source 

  λ is the wavelength of the frequency in question 

 

For example, if a line array is 2 meters in length, the near field extends only to 5.8 meters at 500 Hz, 11.6 meters at 1 

kHz, and 23.3 meters at 2 kHz.  A line array that’s only 1 meter in length has a near field of less than 3 meters at 1 kHz.  

The shorter the array, the shorter the 3 dB near field is.  For an average-sized cinema of 70 feet (21 meters), in order 

to include the entire audience in the “3 dB” near field at all frequencies (before crossing over into the subwoofer), 

you’d need an array nearly 8 meters long! 

 

CAN YOU REALLY “BREAK” THE INVERSE SQUARE LAW? 


