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Consider muons of a definite momentum striking a certain region of the detector and having a certain directional spread.  The acceptance of the detector may well be different for + and – muons because of deflection of the muons by the magnetic field of the detector.

The observables are:

N+   ,   N-   , counts recorded in time tN  ;  N means Normal direction of  Bfield

R+   ,   R-   , counts recorded in time tR  ;  R  means Reverse direction of Bfield

Let a1 and a2 be acceptances for + and for - with Normal field direction.


    Then it follows from Maxwell's equations that the acceptances with Reverse field are

     a1 for – and a2 for +.

If we now assume a charge ratio r for the true +/- population ratio, we can write two independent equations for the charge ratio in which the acceptances have cancelled: 

     r1=  (N+  / tN )  /  (R- / tR )

     r2=  (R+  / tR)     /  (N-/  tN )

These two equations should both give the same value for r, unless the analysis has somehow assigned incorrect charge sign to some of the muons.  So any difference between r1 and r2 is evidence for residual systematic error. 

One can easily eliminate the running times between the two equations to get:

      r= sqrt(  rN    *  rR  )                [ rN  is N+ / N-    and  rR  is R+ / R- ]

In words, one should take the geometric, not the arithmetic, mean of charge ratios measured with the two field polarities. This can be important numerically, unless the  

rN   and  rR   are nearly equal to each other.

In addition to geometrical acceptance effects, the above argument applies to systematic curvature biases and perhaps to some other kinds of charge dependent biases as well.

