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However, even for the two formulae with best overall agreement there
are discrepancies of up to 0.7 MeV for certain nuclei in this region.

It is interesting to consider the MEvalue of Hwanm as an extension

of the isotopic series 17-145

Cs obtained from mass spectrometry by
19
)

Epherre et al. - The trend towards too high experimental ME values compared
to most mass formulae for wHw-Hmoom does not continue for Hwaom, which
seems to break this trend.

As can be seen from the comparison of predictions from the JE mass
formula with experimental data for cesium-to-tin isotopes, shown in fig. 2,
this formula yields a good representation of measured masses for far-
unstable tin-to-xenon isotopes. There is, however, a systematical deviation
for light cesium isotopes.

When the other mass formulae are examined, the ones of Myers and
Liran-Zeldes (see also table 1) have systematical shifts with respect to
the experimental mass surface in that region. On the other hand, it is
interesting to note that Myers' droplet-model is most appropriate for describing
mass differences such as Q, <m~:mmwv.

The recent mass formula of Méller and zmmev appears to give

particularly the tin isotopes much too strongly bound, and to fit badly
the mass-differences (e.g. Q, for tellurium isotopes), too.

3.2 THE Q(48) SYSTEMATICS

We want to discuss the Q(48) systematics as proposed by Wapstra
and mommov

Q(4B) = ME(A,Z) - ME(A,Z-4) . (1)

This quantity does not depend on the influence of pairing effects and,
as the daughter nuclei are on or close to the beta stability line, offers a quite
accurate description of mass properties of nuclei far from stability.

In fig. 3, experimental Q(48) values for cadmium-to-barium isotopes
from refs. 7, 8, 16, 21 and from our work are given together with predictions
resulting from systematical extrapolations. The following conclusions can
be drawn:

1. The Q(48) values measured for neutron-deficient
indium-to-antimony isotopes are systematically
smaller than predictions from mkmﬁmamﬁﬂnmuv.

2. For cesium isotopes, the Q(48) values ama:nmaHmV
from mass spectrometry are systematically larger and
the slope is different from the one measured for
other elements.

3.3 THE Z=50 PROTON SHELL STRENGTH

Assuming spherical nuclear shape and neglecting a small contribution
from the droplet energy change, the Z=50 proton shell strength may be
approximated by the following difference of a-decay m:mxummmmwv"

A-2 :
80,(N) = Qy(gpTeyy1) - Qu(M5amy, ) - (2)
The >og wkmﬁmsmﬂmnm (fig. 4) shows experimental evidence for the inter-

dependence of proton and neutron shell strength (see ref. 2 for a detailed
discussion).

3.4 omnuwv VALUES

In addition to determining the endpoint energies of g-delayed proton
spectra for Huanm and Hwam by the positron-coincidence method, omn|m
values were deduced for HHoH and Hommz from the new ME values (see ﬁmwgm 1 and
and ref. 2) to be 8080+160 keV and 3190+130 keV, respectively. These
results are shown in fig. 5 together with data from the literature
and with the predictions from the HGT and JE mass formulae. Similar

to the op mkmﬁmsmf.omwv, the Bmo-muv values are dominated in this
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New mass-excess data compared to predictions from mass formulae

Table 1.

Mgt = Moy (KeV)
g ) Her b) m ©)

& )

iz

M_ oA (keV)
exp
M2

Nuclide

200

110

- 150 620

310

220
580

920

340

- 1000

- 1690

- 83 720430 9

104cd

330

70
70
30

120

400

- 76 3104200 ©

1041"
105Sn

810

120

280

- 73 2454130 9

580

310
340
220
320
280
370

30

800

- 1170

- 77 460490 9

lOGSn

520 -

320

910

- 82 050490 4

108Sn

1060

290

2210

- 1210

- 66 885+160 T9)

1065b

460

1020

1o
430

840
980

860

- 76 258419 T5950)

1095b

320

- 1460

- 67 6208130 9)

109Te

1210

230
250

740 990

- 72 310490 9

110Te

660
1870

220

410
300

310
1860
520

690
- 1170

- 77 310+2007)

112Te

70
70

90

- 60 8904160 T°9)

110I

810

250

680

790

- 1310
- 1460

- 71 120450 ©)

113[

1160
1440

370
200

70
680

- 1240
- 1270

590

- 62 1004130 9

113xe

119

- 55 1004160 79

114Cs

270 320 970

560

1040

1100

mean square
deviation

-Kelson (CK), J&necke-Eynon (JE).
104In decay,

pef. 2.
(ref. 2) and the positron endpoint energy of the

) against ah earlier measurenent'7).

).

-Zeldes (LZ), Comay

r-Nix!5

g11e

a)Mass predictionss) of Myers (M), Liran
e)Determined from the new mass-excess of 104Cd

B)pi1¢-von Groote-Takahashi®).

f Cerny et al‘16

9ger. 4. Mper. 9.

preferring the result o

FRer. 18.
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Figure Captions (continued)

Fig. 4

Fig. 5

Systematics of experimental 59 (N) values for Z=50 in
comparison with predictions from mass formulae. Full circles
show data from the 1977 mass noav*dmﬁﬁozwv. open circles
represent results from this work and from ref. 2.

Experimental Smm-muv values above 1 MeV for odd-N

presursors (50 <Z 556, N <65) compared with predictions from
the Hilf-von Groote-Takahashi (dashed lines) and Jdnecke-Eynon
(solid Tines) mass formulae. Results from this work are shown
as open symbols, literature data as full symbols.

D2

\—\.
Sp=0(HGT)

B*/EC

w. /EC-proton

KNOWN
MASS

MASS

I MEASURED
L

114

106

105

106

110

109

110

108

13

12

104

52

54

56

Fig. 1

58

60




E-1L0-78-SW-1SD

all

¢ *31g

dI8WNN SSYIW
00 sl ol

£-0L0-28-SW-ISH

d3GWNN SSYIW

Z *81g

Szl
us |

0l Sl
| |

o0 ° .0...0

0L S0l
|

N © NN © N

X - - |

S

sy - : . ]
%

Do_u_un_om_ _m |

S
1

L oo
o

oo
1

NN o
T

(ABW) SSYIW FUNSYIW - SSYW G31VINITV)

1N © 10
< 9



DO.Q T T T T _ T T T T _ T T T m B
(MeV) 8
L M {2 4
2
s {8 -
HGT |
| JE i
_NQM 1
3 —
A 1 1 1 ] 1 s s 1 | N s N |

60 70
NEUTRON NUMBER N

Fig. 4

LN 11y
105 110 115 120

MASS NUMBER

Fig. 5

GSI-MS-81-031-3b




