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Quadrupole mass filters have been invented by Wolfgang Paul in 1956 [1]. Since that time and until now they operated in the same way as was originally proposed by Paul 60 years ago. Classical power supply for quadrupole consists of RF (V) and resolving DC (U) voltages. The ratio U/V defines the resolving power of a mass filter. With modern state of the art technology quadrupoles can deliver a resolving power of nearly 5000. 
 It was recognized recently [2] that addition of comparatively small additional signals on top of main RF supply can significantly improve the resolving power of mass filtering due to changes in the shape of the stability diagram. Addition of two signals one with low frequency and the other one is with a frequency slightly lower or greater than the main RF frequency splits the tip of stability diagram into a series of narrow bands. Ion motion in those bands have very unusual properties. In particular within the stability band ions are stable and outside of it they are unstable and separated very fast, so that quadrupole mass filter can deliver much greater resolving power than with conventional method of operation.  Also new method of separation appears  to be not sensitive to nonlinear field distortions cause by the use of round rods instead of hyperbolic. 
In the talk I will describe the effect of high resolution in quadrupole mass filter with additional signals and explain the effect. I will also present results of simulations with the use of my own program SIMAX [3] that show a resolving power of over 40,000 in quadrupole mass filter.  Also I will discuss new design of quadupole mass filters that does not require Brubaker prefilter or something similar.
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