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determined for I and _ommc - the Tightest known isotopes of

cesium, iodine and antimony. The localization of the proton drip line is

discussed.
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One of the interesting questions concerning the stability of
nuclear matter is the Tocation of the limits beyond which the nuclides
are unstable towards emission of a single nucleon, the so-called proton
and neutron drip lines. While for the 1ight nuclides mass measurements
in many cases have been performed all the way out to these border lines,
the situation is different for the medium-mass and heavy nuclides,

where information on proton-separation energies (S_) for nuclides close

p)
to the drip line is scarce. Yet, this does not imply that no knowledge
of the nuclear mass surface is available in such regions, since e.g.
series of alpha-particle emitters have made the slope of the surface
known via their op-<md=mm.

Our extensive studies [1] of Very neutron-deficient isotopes of
elements ranging from tin to cesium have not only revealed information
on oa-<md:mm [2], but some of the decay chains have also been linked
to nuclides with known masses. In this way, the mass-excess (ME) values
of several Tight isotopes of elements from cadmium to xenon were
determined [3] with precisions between 30 and 130 keV. In a continuation
of these studies, we have now determined mu values for Hpbom. HHoH and-
Hommc. These nuclides are close to the predicted proton drip line,
as illustrated in fig. 1, and establishing their mv values represents
a step towards a quantitative localization of this border line of
nuclear stability.

The decay links of interest here are shown in fig. 1, while the .
relevant ME values and decay energies are compiled in table 1. Starting

with the known mass excess of 109

1131 4nq 109

Sn, and using the auxiliary data on
Sb decay in table 1, we can obtain the mass excess of Hupnm
from a measurement of the mass difference between HHAmw and AHHwH+H:V.

This difference is equal to the end-point energy Aomn - mnv of the
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for prnm, a result which is surley in error considering the observed

proton stability of Hw»nmv. The difference between our S_ values for

p
Homww and Hommc is smaller than predicted by the mass formulae,

suggesting that the actual value for 106

109

Sb, which is less accurately

measured than Sb, is near the lower experimental limit. If this

is the case, the same applies to HHoH and Hwanm. since the mu

differences between these isotopes and Hommc depend only on a-energies.
The Tower Timits are close to the theoretical values of Hilf et al.,

114 110

who predict that

Cs, I and Hommc are the last isotopes before

the proton drip line.

Thé small and positive S_ value measured for HHaOm is in Tine with

p
the failure to observe proton radio-activity in this isotope - its
partial half-1ife for proton decay is >10% s [ 91. Searches for Hmemu
which we now propose to be beyond the drip line, have yielded negative
results at ISOLDE [17] and GSI [ 9], perhaps because this isotope

has a very short lifetime against proton decay-.
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FIGURE CAPTIONS

Fig. 1

Fig. 3

Section of the chart of nuclides showing the masses and decay
processes applied for determining proton binding energies.

Nuclei with known ME values according to the 1977 mass evaluation [4]
are marked by hatched squares, new ME data are taken from refs. [3,5]
(broken Tine squares) and from the present work (solid-line

squares). The decay links of interest are indicated by arrows.

To the left the region is limited by the predicted [6] proton

drip line.

Hawmsmmﬁk.wmﬁ*o of protons measured for the prom decay with
and without the requirement of coincident positron detection.
The experimental points have not been corrected for the
efficiency of the beta counter (~ 32%), which instead was
included into the calculated curves. The full-drawn curve
represents the best possible fit to the data, taking feeding
of excited levels in wawH into account, and yields the
energy value given in the figure. The two dashed curves were
calculated for the energy values corresponding to the limits

of the uncertainty.

Proton separation energies for neutron-deficient isotopes of
antimony, iodine and cesium. Experimental results are from this
work and from refs. [3,5] (full circles), from the 1977 mass
evaluation [4] (open circles) and from combining data from

the latter reference with recent mass-spectrometric results [16]
(open squares). Predictions from the HGT (dashed 1ines) and JE

(solid Tines) mass formulae are also shown.
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