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Parametric mechanisms are already in­
tensively used in optics and electronics, e.g. 
for generation of second harmonics or for 
parametric amplifiers. A common feature 
of all these processes is the periodic varia­
tion of ah energy-defining parameter (it is 
not possible to use the variation of damp­
ing elements). In order to discuss the prin­
ciple mechanism of introducing energy 
into an oscillating system upon illumina­
tion, we consider an oscillating electric cir­
cuit. It can be conventionally excited by an 
external force so that the system can then 
be described by an inhomogeneous differ­
ential equation, but it neither affects the 
capacitance nor the inductance. Thus, the 
energy-defining parameters of the system 
remain unchanged. However, it can be 
shown that it is also possible to excite the 
circuit upon periodic Variation of one of 
these parameters if the frequency of the 
variation is twice the characteristic fre­
quency. We proposed the use of a photo­
sensitive dielectric to pump oscillating cir­
cuits by sunlight. The microscopic process

ih this case is the change of dipole mo­
ments upon illumination. If the dipole mo­
ment of the excited state is larger than that 
of the ground state the transition would do 
work on the electric field existing between 
the condenser plates. Thus, energy is added 
to the system. If the resonance frequency is 
adapted to the lifetime of the excited state, 
reCombination takes place at lower field 
strenghts (in the ideal case at zero field 
strength when the energy of the circuit is 
purely electromagnetic) which draws less 
energy out of the circuit than was intro­
duced. In order to compensate for the 
losses, the capacitance variation has to be

bC
— = 2R —
C j L

For Small losses (R < 100 Q) a variation of 
about 5% would be sufficient.

As outlined above, each system, which is 
able to oscillate, can be excited by periodic 
variation of one of its energy-defining 
parameters. Such a type of excitation is 
much more efficient than excitation by an 
external force.

Hence, it follows that the proposed «mi­
cro-pumps» which work by use of «me­
chanically photoactive» polymers (see pre-
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ceding section) should rather be excited by 
parametric mechanisms than in the con­
ventional way. This means the polymers 
should be introduced into the system as 
length-controllers at a point where length 
is an enetgy-defining parameter. To give a 
simple example:
- variation of the length of a pendulum 

may lead to parametric excitation;
- moving of the suspension would only 

cause external excitation.
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