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_;igmgge course oflthe-;easurement of the élphg particle spectra of a
cpnéiéeréﬁlé number of artificial alpha emitters using a magnetic spectro-
graph, some éecondary'standards for energy cal?braﬁion“have been adopted
in:rglation to‘phe primary standard Rad whose alpha particle energy was
determined accurately as_5»998} i.Q°OOOSIby Br;ggsol .Among these standards

is Ra226

which has been used primarily to”defermine the dispersion of the
instrument by measuring fhé displacement between the two well known pegks‘
separaiéd.by 1.85..kev° The abundances of the alpha groués are used in test~
ing agreement betﬁéeﬁ measured data and aipha decay theory and since there .
'have been some minor differences between published values of the abundances,
a hew de@ermination has been made., | |

“That Ra226 has.complex structure could be inferred froﬁ»the early

2 This gamma ray

measu?emen? of an 188 kev gamma ray by Hahn and Meltner.
was shown to beﬁgﬁrtiélly converted> and the gammsa rayvenergy determined
as 186 kev by spectrographic measurément of the conversion electrons.®

The alpha particle group for‘£he transition to this excited state was
observed with an alpha ray spectrqgraph by Rosenblum and co=workers5 vho re-

ported its abundance as ~6,5 perdéi’if° The abundance was confirmed as

6.5 percent in another measurement by Ba.S'bir»-fSceof’f:i.er.,'6 Using an ionization
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chamber coupled to;é pulse héight analyzer, éémbers'of this lahoratory7 re-
portedmavlowef value (4.8 percenﬁ)ifpr the_abun@ance of the low energy group.
In addition to this well defined grpup,Rosenblum‘and co=workeré596 found some
evidéhééAfdr a weak group of 600 kev lower energy than'the main group., In
reférring to alpha groups of a particular nuclide we shall designate by a, d
that group beiieved to be the ground state transition and for other groups
the energy levels in kev above the ground state to which the groupé lead -
will be entered as subscrip“bso8 The three groups mentioned would be accord-
ingly, a5 @188, @600

The sbﬁféewémployed in the present measuremenﬁ consisted of 14 micro-
grams of Ra??0 as radium chloride sublimed in vaccuum onto al/8xl incpv
band.on g;platinum p;ate by a ﬁechnique‘described elsewhereo8 The magnetic
alpha particle spectrograph and its 6pé;ation have also been described0899
) The soli@ curve of Figure 1 shows the results of 21vhour exposure.fbr
thefaipha particle spectrum in- the range o = 4,8 Mev with the ordinate
shoﬁ?ng the number of alpha tracks in each 1/Z ﬁm wide (ohe field of'view of
the microsgope)lscan across the receiver phoﬁographic plate, Bécause pf the
disparityiin track counts for the two peaks,rthe ordinate scales have been
made ten=fold different, Because of sourée thickness, the half-width of the
peaks are about 28 kev as compared with 5 - 8 kev obtained with othervsour@es
in this instrument under best conditions, Nevertheless, the resolution of
the two peaks in Figure 1 is complete and the abundances of the alpha groups
[505 percent (+0.2) for the low energy’groué[ should be reliable within the

indicated limits of error.
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Thé abqndénéeé (Figure 1) were determined by eounting"all of the tracké“
in ﬁhe low energy peak (almost 26,00C) and those in evefy fourth 1/4 mm scan
for the principai peak (109,000), The measured abundance of the low energy
group was 5.6 percent buf this was revised downward to 5.5 percent becausé
6f the different geometry”factof applicable to the two groups, This differ-
ence is a consequence of the longer path followed by the high energy parti-
cles because the photographic pléte is not normal to the trajectory of the
alpha particles but 60° to the normal. -

In drder to illustrate the resolution attainable Qith thinner sources
an analysis of the main pesk wés made with a sourgé consisting of only
0.3 micrograms Ra?%° The peak is shown with a broken line in Figure 1 and
the widﬁh at half maximum is only 6 kev as compared with 26 kev for the
thicker source, In this particular measurement the‘magnetic field was such’
that fhe low energyvgroup did not register on the photographic plate.

As mentioned, a weak groﬁp of about 600 kev lower energy than the ground

6

state transitioh has been reportéd59 and ité abundance was .given in the sec-
ond publication as 0,17 percéz;rt° This:group would be placed ét 4020 Mev and
in thg present experiménts the region,from4400 to 4.5 Mev was examined, The
results are éhown in Figure 2 from which it is deducedvthat no peak of
greater.than 0.1 pgrceht abundance could be presento.

Aé seen ithigure 2 the inability to distinguish groups in lower abun= \
dance.than O.l percent go distant from the main groups is due to an exten~
sive and nearly constanf tailing on the low energy side of the peaks. This
phenoménbn'is‘asvyet unexplained. Incidehtally, the integrated number of

alpha tracks over this wide range is considerable but by the same token they
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must come proportionéilyvfrom both alpha groups so that the ratio of abun-
dances of the two groups would not be affected. Since the limitation of dis-
crimination of an alpha gfoup in this region is not a great deal lower than
the repor'l:ed596 intensity of the peak aggp, a_definife disagreement cannot be
suggested, However, A, Ghiorsq in this laboratory has made a careful examina~
tion of Rg226 with an alpha particle pulse analyzer over the energy range
3.6 = 4.4 Mev and set a limit of 0,02 percent for the abundance of any group
in this intervalo

‘We wish to acknowledge the assistance of Miss Beverly Turner in counting

'bheﬂalpha_track,s° This work was performed under the auspices of the U.S.

Atomic Energy Commission.
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Figure 1

Alpha tracks per 1/4 mm scan for a;gg
of the 14 microgram sample.

Alpha tracks per 1/L mm scan for T of the
14 microgram sample. The ordinate scale is
that shown on the center of the figure.

Curve showing the shape of the ap peak
obtained with the 0.3 microgram sample.
The ordinate scale is 1/20 that shown in
the center of the figure.

The abscissa scale is the same for all
three alpha groups.
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Figure 2
Alpha tracks per 1/4 mm scan.

Curve indicating the position and the abundances
calculated for ay and @ ag from a short exposure.

Average background below T gge
A straight line parallel to the average background
and 0.17 percent of the ay peak height above the

average background.

A straight line parallel to the average background
and 0.10 percent of the a, peak height above the

~average background.





