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Abstract

Based on the gas amplification in proportional counters, four reduced quantities: reduced Town-
send coefficient a., reduced multiplication factor M,., reduced critical electric field &, and re-
duced critical Townsend coefficient X are proposed. Expressions of M., which are corresponding
to linear, exponential and natural exponential relationship of a;. vs. &, are deduced. By taking ex-
ample for a special boron-lined proportional counter (BLPC) filled with P10 gas, M,.-&, curves
based on three kinds of mentioned relationships are plotted. Analysis shows that reduced Town-
send coefficient a;. , reduced multiplication factor M;., and reduced electric field £ have good un-
iformities. Critical reduced electric field and critical reduced Townsend efficiency exist in the op-
eration of PCs, but their values varies with the relationship of a,.-¢. Reduced multiplication factors
of PCs increase with the electric field on the surface of the anode wire, and the increase rate would
be affected by the relationship of a,.-€ while the value of M,. changes little.
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Figure 1. Curves of “Me-¢,” due to various “d” under exponential relationship
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Figure 2. Curves of some relationships between reduced Town-
send coefficient o, and reduced electric field ¢
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