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Compound
nucleus

4sCd '

62Sm'"

Gdeven

70.1 26.8
92.8

535.1 26.8

290.3 46.9
329.5
393.5 46.9
433.3

28.9 50.1
38.4 50.1
70.7
71.3
77.0
80.4

130.4 50.1

8.0

Is

3.5

6.7

7.3

7.3
1.2

p~

96.9
96.3

561.9

337.2
336.2
440.4
440.0

79.0
88.5
78.7
78.6
78.2
87.7

180.5

TABLE I. Line energies, work functions, and p-ray energies. rough K/L ratio observed is in agreem, ent with the
observation of L2 and L3 conversion lines for an E2
transition. ' It will be noted that in every element except
mercury it is certain that two states are to be associated
with a single isotope. To make this statement true for
dysprosium one must include the 1.2-min metastable
state. ' Only in the case of dysprosium was the cross-
over observed.

Table II relists a few of the state energies along with
predicted' and observed K/L ratios. It should be
pointed out, however, that the observed'ratios are only
approximate. In the cases of samarium and gadolinium
enough supplementary experiments on film density vs

intensity were carried out to support the assignment of
E2 (electric quadrupole).
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CONCLUSION

The technique employed is limited to materials
having very large thermal absorption cross sections
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RESULTS

Table I lists line energies, work functions, and p-ray
energies for the isotopes measured. The relevant L
work function is not certain, the one given being that
which agrees best with the total energy as inferred by
other lines. In the case of gadolinium, however, the

TABLE II. Predicted and observed E/L ratios.

Compound
nucleus

K/L ratio
MI. B2
Pre- Pre- Ob L/M ratio

Z'/Z dieted dieted served Observed

percent neutron absorption) located at the normal
source position of the spectrograph (see Fig. 1). The
transmitted beam left the instrument through another
evacuated tube and was eventually absorbed in a boron
block. Internal conversion electrons resulting from
neutron capture in the source moved in a 180' arc to
be focused as lines on no-screen x-ray 61m, E, L, and M
lines were readily observed. Several Geld strengths
were employed ranging from 100 to 250 gauss.

The sources studied were: enriched Cd'" metal plated
on thin aluminum (0.235 mg/cm'), enriched Sm~ '4'03
made to adhere to aluminum, Gd metal evaporated on
aluminum, Dy203 made to adhere to aluminum, and
enriched Hg'" metal amalgamated with 1 mil gold.
The metal films were 5X10'A thick. These resulted
in 1—2 percent electron absorption.
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FIG. 2. Possible level schemes for the first excited states of even-
even nuclei.
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FIG. 3. Possible level scheme for the first excited states of the
even-odd nucleus «Dy'".

(&500 b). Furthermore, the present work does not
directly demonstrate that the lifetimes are less than
minutes. Indirectly, however, the approximate K/L
ratios and the energies favor magnetic dipole or electric
quadrupole transitions which would range in lifetime
from 10 "—10 ' sec.' "

The "prompt" charged radiation observed has been
shown to be monoenergetic electrons (i.e., lines) and
to require work functions characteristic of the absorbing
element. Two possible level schemes for the compound
even-even nuclei are given in Fig. 2: (a) most probable,
(b) possible. Figure 3 gives the level scheme near
ground of the even-odd nucleus, «Dy"'.

2Sm150

Gdeven

336.7 11.4
440.2 8.73

78.6 52.1
88.1 46.5

7.9 4.2
8.0 5.4

7.6 0.30 0.3
7.7 0.35
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