






The photo acoustic effect 
was first discovered by 

Alexander Graham Bell in 
the late 19th century 

(1880).
During his research in 

wireless communication, 
Bell surprisingly found 

that sound wave could be 
induced in solids if it was 

exposed to rapidly 
interrupted light. The 

same effect was observed 
in gases and liquids by 

other researchers in their 
following experiments. 





The photo acoustic effect was discovered by 
in the 19th century and was first reported in 

, when gave an account to the American Association for 
the Advancement of Science of his work on the 

Bell's photo phone consisted of a , a 
, and an electrical telephone . 

Photophone carried  a vocal signal with a beam of sunlight 
that was reflected by a vocally modulated mirror.

The sound could be recorded with an ordinary telephone 
receiver connected to a selenium cell illuminated by the light.



 A beam of sunlight was intensity modulated at a particular point
by means of the voice-activated mirror. This intensity-modulated
was then focused onto a selenium cell. 

 The cell was itself incorporated in a conventional electrical
telephone circuit. Since the electrical resistance of selenium
depend on the intensity of light falling on it, the voice-modulated
beam of sunlight occurred in electrically 

.

 The experiments were difficult to perform and quantitative since 
the . This fact hindered the 
further development and application of the photo acoustic effect. 

The developments of the measuring - technics (
)did enable the rebirth of the photo acoustic effect in the 

1970s.









 SOURCE : An intense source is needed to give a good output
signal. Xenon arc lamp, LASER like argon ion laser ,hydrogen 
tungsten krypton lamp are used as source.

 SAMPLE CELL : It is made of steel or aluminum. Silver and gold
are best materials but they are costly. It is called as opt acoustic
cell or photo acoustic cell. It is a closed cell containing air or
some other non-absorbing gas and a sensitive microphone.





 Microphone: Usually a commercial microscope is 
used, the choice depends on the desired sensitivity and
bandwidth. Piezoelectric microphones are also used for 
detecting signals produced in condensed matter.

 LOCK IN AMPLIFIER : Microphone signal is 
preamplifier immediately and fed to lock- in-amplifier.
Reference signal for the lock-in-amplifier is obtained 
from the chopper. Output is sent to a microcomputer
over an interface through A/D converter.



 CHOPPER : the light incident upon a chamber which is
modulated with a physical chopper.





 PAS use modulated UV,IR or microwave upon gaseous,
liquid or solid sample.

 Absorption of energy takes place which increases the
energy of  individual atoms or molecules.

 It excite the sample during absorption.

 After excitation some of the molecule return to the 
ground state by radiation less process but release heat.

 The thermal energy emitted during the relaxation will
cause expansion of gaseous or liquid sample or
expansion of filter gas above the liquid or solid sample
in the cell.



 Because the incident radiation is modulated, the gas   
periodically  expand and contract at a modulated frequency.

 So the pressure wave which are generated are measured 
with the help of sound detector i.e., a sensitive microphone.

 Now heat from the sample is converted to a pressure wave 
depends upon the physical state of the sample.

 If the sample is gas or liquid that fills the cell, the heat i.e. 
emitted during the radiation less relaxation process 
increases the temperature of the sample. 



 This  increased temperature cause increased pressure
within the fixed volume cell.

 When radiation is not striking the sample, the temperature
and  pressure decreases.

 Pressure waves developed in the sample at a frequency to
that of the incident radiation frequency and it can be
heard as sound waves.

 For gaseous sample generated pressure waves are 
monitored with the help of microphone and for liquid,
piezoelectric detectors are used.





 Monitoring of gas & water quantity in environment.

 Monitoring dangerous gases in the industrial process for
reliable security warning system.

 Monitoring and inspection of foods and agriculture 
products.

Monitoring biological gases.

 Monitoring human health conditions by detecting and 
monitoring specific bimolecular concentration among 
others.

 Non-invasive biomedical imaging for cancer among 
others.




