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Wavelength Resolution of X-Ray Prollortional Counters
In a recent letter on a " Comparison of Geiger and Proportional Countens for Inteneity
Measurements in X-ray Diffraction", Amdt and Riley (1952) state that the proportional
cormter'e " reisponse to arry particular characteristic wavelelrgth errployed can be made as
sharp as required ". It should be pointed out, howeyer, that the wavelength resolution of
proportional'courtets is firndamentally limited by statistical fluctuations in the aumber of
the other hand,
;tl;*y ion pgirs forrred and in the amount of gas amplification. On
Amdt and IUleywere unable to discriminate completelyagainst harmonic radiation according
to the accognt given of theit experiments, whereas the writer has previously shown (Lang
1951) that separation of CuKa radiation from its first harrnonic can bri complete'
The purpose of this note is to deal quantitatively with the case, important in practice, of
detecting CuKa radiation in the presence of slightly softer fluorescent radiations which can
be excited by the CuKc rays.
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- T-h" yarialon of pulse height from CuKc radiation was found to follow closely a gaumra
distribution firnction. The experimeatal points and the fitted curve are shown intg. 1.
Distribution curves for the other radiations cao be computed from the CuKa distribution
since the variaoce of the distribution is proportional to the energy oi tt *aiutiorr. The
"
ratio oL variancd to the feuarg of the mean pulse height obeyJ the relation
d.lln:cN

where N is the mean number of ion pairs formed before gas multiplication and

C is u
'For CuKc radiation F:298, taking &e value of the
"orr.turrt.
rlqoir"a per ion pair forrnation
"o""syof .F th"
in argon to be 27 ev (Valentine 1952). With this value
C is found to
equal 1'1. The distribution curves shown for CrKc, MnKc, FeKo"on.tuot
and CoKa radiations
are all normalized. TheFeKpcurvelrasrygrea0'13 of theKacurves. Theexperimentally
observed subsidiary peaks centred 3 kev below the main peaLs, which are due to loss oi
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Pulse height distribution cunres for argon

proporional counter.
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Computed bias cures for argon proportional
,
counter.

K fluorescent .ra{i$ion in, the absorption process, are not shown here since they
coatain only ab"rfi4olo of the number of pulses in the main peak (Lang 1951). This fraction
will perforce be lost when discrimination against slightty softer radiation is attempted.
From measurerrrents on these curve, or on bias curves computed from them (fig. 21,'the
degree of discrimination obtainable is readily calculated. It will be seen tirul iif",
MnKa and FeKo can be almost completely separated from CuKa radiation. Discrimination
at 7'5.kev
{t_pe"raaiaqon,can
9-5% or the cuKa radiation main peak and only loL ot the coK'
be largely excluded buinot so coKB odiitior, (only the
ftgS.":
T!t<F
FeKp pulse distribution is showrr in the figure).
The help of Mr. D. R. Cox and Mr. D. A. East of the Carnbridge University Statistical
Laboratory in computing the distributions is gratefully acJmowledged.
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