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Observation of a core-excitedE4 isomer in 98Cd
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A core-excited "=(12") spin-gap isomer was identified #5Cd in an experiment at EUROBALL IV. It was
found to feed the known™=(8%) seniority isomer by arkE4 transition. Half-lives oﬂ'l,2=0.2£(ig) us and
0.17 fi) us were measured for the two stateg€gt 6635 keV and 2428 keV, respectively. From the excitation
energy of the core-excited isomer'®Sn shell gap of 6.485) MeV is inferred. The measure@4 andE2
strengths 1°%Sn core excitations and the origin of empirical polarization charges are discussed in the frame-
work of large-scale shell model calculations. K2 polarization charge for protons ég,<0.4e is found,
which corresponds to the empirical valﬁeﬂ:OAE(fgg) e in the pure proton hole valence space.
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[. INTRODUCTION posed by invoking the existence of a second, core-excited

I™=12" isomer, which in fusion-evaporation reactions is
opulated with much larger cross sectieomeric ratio

han in fragmentatiof9]. Recently belowZ=N=50 a num-

ber of spin-gap isomers were identifigd)—12, which can-

not be explained in the minimum valence spag€p;,»,J9/)

but require excitations of th#°Sn core[13]. The identifica-

tion of core-excited states iffCd combined with a shell-

10 iadt = i i -
i OSrt], Egs_hga\ilﬁsm—lz céoukt))lly magic nuclleus, indtmda(:c:;] model estimate of residual interactions provides a very direct
ion to™™Ni [6], the only doubly magic nucleus situated at the o, e of thd%%sn shell gafd9]. Estimates for this value

proton dripline provides an excellent study ground of thes‘?1ave been obtained so far by a shell-model based extrapola-

topics. ; 90 i
. , . . . tion from “*Zr [14] and a shell-model analysis of core-
9
Since the first observation of excited states®i&d via excited states if°Cd and®in [15].

; e . o )
population of arl™=(8") isomer[7] in a fusion-evaporation In the present paper the identification of a core-excited

reaction, the extremely small proton polarization charg§g,mer in%cq, its interpretation in large-scale shell model
%, <0.1e as derived, assuming a pure proton hole valence o jations and an inferred measure for #n shell gap

fconfiguration, frorfn "the measureq half-life lwa; afpuzzlingare described. Implications for the susceptibility of tH8&sn
act. Moreover, a follow-up experiment employing fragmen- ..o 1o polarization and the existence of long-lived core-

tation and in-flight separatiof8] yielded a much shorter excited isomers in and arount?°Sn are discussed. The

half-life and ée,.=0.3 e. A solution to this puzzle was pro- search for prompt-delayed coincident neway transitions
will be described in a forthcoming paper.

Doubly magic nuclei far off the stability line have been
subject to many theoretical studies with respect to their she
structure and single particle energids, their susceptibility
to core polarization and coupling to the continuij, and
to realistic interactions derived from the fréN interaction
by G-matrix-based many-body theory3-5]. Therefore

" ) . . .
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ing to preferential forward and backward particle emission,
where their detection efficiency is reduced due to the holes in
the EUCLIDES array for the beam entrance and exit, and
due to the absorption in detector absorber at low energy of
the evaporated particle. Therefore the effect is the highest
when the recoiling nucleus was created afteraaparticle

evaporation. The efficiencies of the EUCLIDES array based
on vy rays emitted at the targétatchey position were 60%

Ge-Cluster and
Ge-Clover

(55%) for protons and 40%15%) for « particles.
The experimental setup and the structure of the data al-
FIG. 1. Schematic sketch of the experimental setup. lowed to collect coincidence spectra between prompt and

delayed, prompt-prompt, and delayed-delayedays gated

pulsed beam ofNi served as projectile and as a time refer- With different particle conditions. The time window for the
ence for the*®Ti(58Ni, a2n)%Cd reaction. The pulse repeti- delayedy rays was optimized between 90 and 1240 ns after
tion time wasAt=330 ns. Theéf®Ti target of 1 mg/crAthick- arrival of the beam pulse on target, which accounts for the
ness was made of a material enriched to 86%. Thdarget-catcher flight time of recoils ands. The singley-ray
EUROBALL [16] spectrometer consisting of 26 Clovir7] spectra with various c.o.mbl.natlons of c0|r_1C|den.t particles
and 15 Cluster detectofé8] was used in combination with Were used for. the identification of the reaction exit channel.
the EUCLIDES[19] Si ball and the neutron waR0]. In this !N the analysis the software packagesbwarE [23] and
way the identification of the reaction channel was assure®COT [24] were used.
and prompty rays emitted directly from the target were mea-
sured. Downstream from the thin target, at a distance of
1.19 m, a catcher foil was mounted where the recoiling nu- . RESULTS
clei were stopped after a flight time of about 100 ns. The A. yy and particle-y coincidences
experimental setup is schematically shown in Fig. 1.

The foil had an inner hole to let the noninteracting beam
particles pass through. Around the catcher an array of twg . . .
cluster and one clover detectors was placed in a close georffmed- However, in the higher energy part of the particle

etry to assure high efficiency for gamma rays from decayingj?""‘t‘ad spectra a new line at 42.07 Kev was ob;erved. Th[s part
isomeric states which lived long enough to survive the flight_Of the y-ray spectra created with different particle conditions

time between the target and the stopper. An event from dats thown 'r:' Fig. 2. £ this line in thee@oln (Fi
acquisition was accepted whenever at least one gamma r?(,a)]ro?w (; inaﬁzp?earz?g]ceoo Ot 2';’ [II:ri]e g(] d;] e;(g)g ]'L(E Izgn
(prﬁmptlor delayed within 1500 nsvas dregistered tggfether Fig '2(2“)] gated sgp.ectra’ arcrd Fi)ts absg.nce o thain [Igig

with at least one prompt neutron prediscriminated frem : o e
rays d_etected in the neutron wall by hardware puls_e shap%(?s] iga;er?uzlpeicstrggcjhc\;\gsi:ﬁr?z?(i:r::%ta;hﬁeItr?rmseml?nneOC
angly_&s. TE%WhOIS datahse(; Wfai src]anrr: eld fofr ?]OSSIble gg?vvas not visible in the @-gated spectra, but due .to the very
and time shifts and matched with the help of the progral o ) ! .

AhuGN [21]. The efficiencyhof they%ray spectrorgeter ar<‘l:c)undh :r\:vnt(tifécznt% fg;ttchhe; zirstiltcilcﬁsseg] ;gc':/ggi\r/‘;s \‘;\g:z/ (rj?%’is

the target was 6.6% in this configuration and 2.8% for the . . . L
downstream array at 1.3 MeV-ray energy after applying cult to make a firm conclusion. Inspection of the coincidence

add back. The energy and efficiency calibrations were perr_natrices proves that this high-energy line is in delayed coin-
formed using standard sourcé., %Co, 15%Eu, and'33Ba) cidence with the other four transitions belonging®ted, as

The energy calibration of the downstream array abovéjemonstrat_ed in Fig. 3'. . . . -

3.5 MeV was analyzed via comparison of extrapolations of To exploit the full statistics all possmle.par'ucle conditions
first and second order polynomial fits and accounting for thV€re used for the summed energy and time spectra, namely,
energies of the single escape peaks. The absolute efficien&0P1n. 0a0p2n, 0a0p3n, 120p0n, 1a0pln, 1aOp2n, and

of the downstream array was estimated relative to the targ 0p3n._S|nce d|scr|m|!1_at|on of the s_cattered neutrons was
array (clusters and cloveys The catching efficiency nqt applied, theBpondmon also provides rays correlated
amounted to about 40% for the case%8€d. This was esti- With the (1a2n) exit channel.

mated from the simulation codeace [22], which includes
reaction kinematics, slowing down, and multiple scattering
processes in the target. The neutron efficiency of the neutron
wall was 25%. The charged particle efficiencies of the EU-  Three different methods have been employed to determine
CLIDES array were different in coincidence with rays  half-life values and limits for the isomers at 6635, 2428, and
from the target and those measured around the catcher fo281 keV excitation energgTable ). The background sub-
This is a result of the correlated detection efficiency fortraction and the fitting procedure were optimized analyzing
evaporated charged particles in coincidence with residuedie decay of the™=8" isomer in1°%Cd, which yielded a
hitting the catcher, due to reaction kinematics. The catchefalf-life value of T,,=61(1) ns in good agreement with Ref.
covers the most forward part of the recoil cone correspondf25].

The four knowny-ray transitiong7] were observed in the
elayed spectra and their origin frofiCd was again con-

B. Time spectra and half-life analysis
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s T FIG. 3. Spectrum gated on the 4207 keV line. The inset shows
UQ; the high-energy part of the cross coincidence spectrum created by
€ the sum of gates on the 147, 198, 688, and 1395 keV lines with
3 ) ! . MM\M particle condition @Opln, 0aOp2n, 0a0p3n, 1a0pOn, 1laOpln,
© | ~ 1laOp2n, and 1aOp3n and with unresticted coincidence time

25 ‘ § (d) 0cOp2n window.

15} enlarge the error bars given above only marginally. Within

these error bars the value agrees well with the result from a
5r previous fragmentation experimejid].
: : : : It has been stated before that from nuclear structure argu-
ments a half-life for the™=(6") state in the 10—20 ns range
is expected[7]. This is too short for ayy(t) delay curve
analysis, since low-energy rays, which are subject to large
time walk, are involved. Therefore the centroid shift method
[26] was applied in this case. In Fig. 6 the centroids of the
low-energy 147 and 198 kev-ray time distributions gated
3700 3900 4100 4300 4500 by coincidence with the 1395 key ray are shown. The
Energy [keV] time-zero line is determined from the time distribution of the
. . Compton background, which is known to provide a good
FIG. 2. High-ener ortion of the~ray spectrum gated b .
various condit?ons onggvgporated parzzlegaspfollmoiOpln, ’ reference{ 26]. .AS gxpected from. the decay scheffeg. 7) .
(b) Oadpin, (¢) 1a0p1n, (d) 0a0p2n, (€) 1a0p2n. the 198 kgv line is prompt, while t_he 147 keV centrmd is
clearly shifted. A limit on the half-life,T;,,<20 ns, is de-
Figure 4 shows the background subtracted time-delagluced from this shift at a confidence level.
spectrum with reference to the beam pulse on target for the
new 4207 keVy ray, which precedes the knowrf=(8") C. Level scheme and spin-parity assignments

isomer. The half-life resulting from a single exponential fitis  Based on the coincidence relations, teay intensities
+40 . . . !
T1,=230759) ns. This value along with the strong feeding and the half-livegTable |), the decay scheme shown in Fig.

intensity (Table ) explains the long apparent half life in- 7 is proposed. This implies that the high-enengyay is the
ferred previously in a similar experiment for tH&=(8")

state[7]. . o _ _ TABLE |I. Level energies, spin-parity assignments, half-lives,
In view of this fact, the similarity of the lifetimes in- y-ray energies, and intensities.

volved and the experimental uncertainties it is not promising

to apply the same method to the time distribution of the g Tus E, |

1395 keV y ray to infer thel™=(8*) half-life from a two [keV] K [ng [keV] [o}o] K
exponential component fit. Therefore this lifetime was deter-

mined from ayy(t) time distribution with start on the feed- 1395 (29 1394.92) 10015 0
ing 4207 keV line and stop by the 688 keV and/or 1395 keV 2083  (4%) 687.83) 10515 (29
v rays below thd ™=(8") isomer. The time spectrum shown 2281 (6" <20 198.22) 80(15) (4%
in Fig. 5 is virtually background free, and from a single 2428 (8  170*%) 147.42) 7015 (6"

. . . +60 .
exponential fit a half-lifeT,;,=170"5)) ns was determined.  gg35 (129 23d%) 42072) 5035 (8%

The additional delay in thé™=(6") state(see below will
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Time [ns] FIG. 6. Time-zero line ofy's in coincidence with the 1395 keV

line. The reference line is a fit to the centroids of the time distribu-
FIG. 4. Background subtracted time spectrum of the 4207 ke\tions for prompt coincidence. The energy dependence reflects the
line with particle gates on &@pln, 0a0p2n, 0aOp3n, 1aOpOn, time walk. The centroid shift of the 147 keV line compared to the
1a0pln, 1a0p2n, and 1x0p3n. The fit region is 105—1240 ns with time-zero line(time of 198 and 1395 keV linggs a direct measure
reference to the beam pulse on target. of the 6" state lifetime(Particle gate on 8&0p1n, 0a0p2n, 0a0p3n,
1a0p0n, 1a0pln, 1a0p2n, and JaOp3n.)
primary E4 isomeric transition. An odd-parity assignment is

discarded on the following groundsi) Excitations to the  high-energyy-ray within £100 keV of the 4207 keV transi-
hy1/, Orbit are expected to be at least 2.5 MeV above those tgon can be restricted to be10%. The dominance of thg2
the ds/, and g7, orbitals [27] and(ii) the coupling of & pos-  pranch in54Fe after proper scaling with mags(radius de-
sible low-lying I7=3" state in'°Sn [28] to the 8 isomer  pendence ofEL operatoy, transition energiesE>-") and

would decay back by a nonisomeric high-enef transi-  jnternal conversion reduces to less than 1:13@d assuming
tion. On the other hand, thEl transition of a 12state to  an 80 keV lower observational limit for thE2 transition.

such an 11state would be highly configuration hindered due gased on the assumption of an unchanged relative reduced
to particle and forbiddance. Alternatives for the spin-parity g4 andE2 strength betweeffNi and 1°%Sn, this is at vari-
assignment to the new isomer and jsdecay require the ance with the experimental observation of one dominating
existence of a nonobserved highly converted primB&  transition. Therefore the hypothetical L@vould lie either
transition. The close structural analogy betwe€?Sn and  |ess than 80 keV below the 12tate, or above, leaving an

Ni [9,29 would suggest a 12-10"—8" sequence as in- g4 assignment for the observed 4207 keV transition. A sec-

ferred from the analogous 10-8"—6" cascade in*Fe  ond alternative consistent with the observedecay, a 1%
with an E2/E4 branching ratio of 54:130,31. From the = 1o+ . g+ sequence, is unique fdP°Sn and has no coun-

present spectrgFigs. 2 and B the branching of a second terpart in54Fe. Due to the near degeneracy of thg, and

072 neutron orbits[27] the 1"=14" state of configuration
7(Qe1n)g+ V09072 Can come very close to th€=12" state
involving the ds;, orbital. The corresponding 12state in
S4Fe cannot be isomeric as theps,—fs, splitting is
1.03 MeV in %Ni [27]. In conclusionE4 character was in-
ferred for the 4207 keV primary ray originating from an
I™=(12") state. From the present data, however, the existence
of a 10" and/or 14 state close below and/or above thHe
=(12") isomer cannot be excluded. For further discussion see
Sec. IV B.

Counts per 109 ns
il

IV. DISCUSSION

—————— e
0 200 400 600 800 1000 1200
Time [ns]

A. Shell model calculation

To address the issues outlined in the Introducti®ac. )
shell-model calculations were performed in two different ap-
FIG. 5. Time delay spectrumy/(t) with start on 4207 keVyray ~ Proaches that will be described below. The nuclé8n has
and stop on OR of 688 and 1395 key/rays. (Particle gate on been used as an inert core in numerous shell-model calcula-
0a0pln, 0aOp2n, 0aOp3n, 1laOpOn, 1aOpln, 1aOp2n, and tions (see Ref[27] for a recent reviewand derivations of
1a0p3n.) realistic interaction$3—-5]. From the striking similarity of its
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ESM Bcds, GDS FIG. 8. Convergence of selected observables with truncation

level t in the GDS calculation. Note the broken energy scale be-
FIG. 7. Experimental level scheme 8fCd in comparison to  tween 2 and 6 MeV.
empirical shell model results in the pure configuration
wggfzvgg}zdw (ESM) and in the full7r(gd9 model space at trun-

cation levelt=4 (GDS). poles were scaled by a factor of 1.15 yielding a consistent

description of the core-excited isomers in the regjaf].

) ] Effective E2 andE4 polarization charges of 0&were used
single-particle structure tNi [27], one major shell below, g calculate transition rates. In Fig. 8 the convergence of the
it can be inferred, however, that its ground state contains anell model with the number gfh excitationst included in
similar percentage of multiple particle-holph) excitations  the calculations is showtt is referred to as the truncation
as®Ni [32,33. On the other hand, particle-hole shell-model |evel). Clearly att=4 near convergence has been reached for
calculations in minimum model spaces using empirical inter|| observables. Therefore time consuming calculations with
actions were performed foN<50 nuclei to account for t>4 were not performed. The final results, further on re-

core-excited statef34] and Gamow-Tellep decay[35,36.  ferred to as GDS, are shown in Fig 7 and discussed in Sec.
In the present paper we employ these two extreme app/ B.

proaches to enlighten the experimental data on core-excited
states and electromagnetic transition rates. 2. Empirical shell model (ESM)

In an alternative empirical approach the pure configura-
1. Large-scale shell model (LSSM) tions 70,5 and mgy5rgysds;, Were assumed for the proton
With the availability of large-scale shell model codes suchvalence space and the core-excited states, respectively.
asANTOINE [37,38 andNATHAN [38—4( it has become pos- The mgg%, TBME were taken from the experiment&iCd
sible to perform untruncated calculations with monopole corspectrum and themgyvGgi, 7P dsn and vgghds,
rected interactions in thép,f) shell up to®%Zn [41], which  interaction energies froni®*Nb and °zr [30] using the
makes an extension t#°Sn includingnp-nh excitations a  Pandya transformation to convepp into ph TBME. The
new challenge. We have chosen flgels model space com- shell gap was taken as 6.78 M¢®7] and configuration mix-
prising the @, 1d, and 2 orbitals above a hypothetic8fZr  ing was neglected.
core using a realistiG-matrix based interaction as described
in Ref.[3]. As 8%Zr in its ground state is not spherical, single- B. Comparison to experiment
particle energies were estimated from the global predictions
of Ref. [42]. Monopole corrections were applied to repro-
duce the extrapolated single-particle/hole energies®®n In Fig. 7 the experimental decay scheme of ttie
[27] including a shell gap of 6.50 MeV. The higher multi- =(12") and (8*) isomers is compared to the results of the

1. Level energies and®®Sn shell gap
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LSSM calculation at=4 (GDS) and the empirical ESM ap- TABLE Il. Experimental and shell modét2 andE4 strengths
proach. The two-proton hole valence levels of predominanin Weisskopf units (for E2: 1 W.u.=26.84” fm* and for
(68%) mgy5, |"=0"-8*, which serve in the ESM approach E4: 1 W.u.=12836” fm®). Polarization charges of GeSvere used
as input, are excellently accounted for by the GDS calculafor the E2 andE4 operator, respectively.

tion.

The excitation energy of the core excitetk 12" isomer E, GDS EXP
is determined by thé°Sn neutron shell gap, which in the IT=I7 [kev] ol (Wu] [W.u]
GDS calculation is adopted to be identical to the proton gap
as can be inferred from a comparison %\i [9], and by 6t 4" 198 E2 5.14 >3
the_2 int_(iraction energy in _the I(_aading configurations g+, g+ 147 E2 203 1.34)
T0g/2VJ0j2(0s/2,07/2). The latter is dominated by the strongly 1,12

binding 7gg>vdgs, interaction energy, which is approxi-

mately equal to thea'g§,22 pairing energysee, e.g., Ref29)). 128 4207 E4 0.41 347
Therefore the excitation energy of the isomer is a direct mea-

sure of thet®Sn shell gap. This is corroborated by the analo- 14" — 12 <80 E2 0.20 >4.9
gous situation ir®Ni, namely, thel "=10" isomer in®#Fe at 12" —10° <80 E2 0.69 >4.F
E,=6527 keV[31] as compared to an average 6.410 MeV  10* . g* E2 0.013

shell gap for protons and neutrof9]. In the present shell-

model approaches shell gaps of 6.50 M@@DS) and  Referencds.

hebAIternative decay sequence 14 12" —8*.

6.78 MeV (ESM) were adopted. From a comparison to t ‘éAIternative decay sequence 12 10" 8"

experimental core-excitation energy as documented in th

12"—8" transition energy values of 6.47 MeMGDS) and  Thjs js even more apparent in comparison to a previous mea-
6.46 MeV (ESM) are inferred to match theory and experi- suyrement of much higher statistical precisi@, which in
ment. Therefore an average value of @¥® MeV is  view of the present work may, however, be subject to sys-
adopted for the shell gap with the error stemming from systematic errors due to the unknown feeding by the core-
tematic model and interaction dependent uncertainties inexcited isomer. Therefore we infer from the present work an
cluding a contribution by an unobserved low-energyay  upper limit se,<<0.4 e for the proton polarization charge.
transition (see Secs. Il and IV B)2 The value is in good TheB(E2) value quoted in Refi8] would correspond to the
agreement with previously quoted values and uncertaintiesore stringent limit ofSe,<0.2e. The neutron contribu-
[14,15 but much less affected by systematic ambiguities. tions were corrected for by assuming the LSSM values with
The level sequence in the GDS calculation suggests the,=0.5e. This has to be compared to the two-neutron
existence of an™=14" E6 yrast trap, which is stable in its nucleus'®’Sn. AnE2 transition strength has been measured
position fort>1 (Fig. 8). Inspection of the wave functions to be B(E2;6"— 4%)=116"3) €’fm* [45], from which with
reveal a leading configurationgs/;vgs/x07/2 for this state in  the GDS value 8%2fm?* at truncation levet=4 a neutron
contrast to themgg,1gg»ds, configuration for thel”=12"  polarization chargese,=0.6(1) e is deduced. This super-
state. This explains the deviating sequence in the ESM estgedes the value of Ref9] (SDG) which was obtained &t
mate, which excludes theg,, orbit. On the other hand the =3, These effective charges are in remarkable agreement
results for%!Sn for all levels of truncation reproduce the with core polarization calculations, that predict a large is-
extrapolatedvds -7/, splitting, which is inferred from the ovector effec{46,47. On the other hand, the simple formula
experimental’®sn single-particle statefg!3,44. The exis- quoted in Ref[48] with reduced isovector strength, yielding
tence of anl™=14" yrast trap cannot be excluded by the se_=0.33e and de,=0.65e, accounts for the experimental
evidence from the present experiment. B6 y-ray branch  values. TheE2 core polarization is made up from two con-
would not compete withB decay and, moreover, due to the tributions, a high-energy part due AN=2 ph excitations to
long half-life (0.1-1 3 would exceed the maximum obser- the next harmonic oscillatqiHO) shell with the same parity,
vational time range limit of 1.2us covered in the present i.e., the giant quadrupole resonan&@QR), and a soft part
experiment. A possible I2-14" branch would escape ob- due toph excitations within the valence HO shell, which can
servation due to high internal conversion and the weak be calculated in the LSSM approach. Therefore, assuming
transition strengtlisee Sec. IV B 2 convergence of the LSSM calculations, the extracted experi-
mental limits and values reflect the GQR tail contribution to
the effective charge and can be directly compared to the
In Table Il E2 andE4 transition strengths as calculated in quoted theoretical predictiorjd6—43.
the GDS approach at4 are listed and compared to experi-  Very often effective charges are routinely extracted by
ment. For the high-spin isomer, in addition to the most likelyassuming minimum model space valence configurations.
12" assignment anfi4 isomerism, the options of highly con- These normally much larger empirical polarization charges
vertedE2 transitions 12— 10" and 14 — 12" are listed with  contain the sofph excitations and are very much dependent
lower limits based on the observational limitBf>80 keV.  on the purity of the assumed valence configuration. On the
In spite of the large experimental uncertainties in the presertheory side these values should be compared to RPA results
work it seems that the GDS calculation with standard polarbased on Skyrme Hartree-Fock calculati¢8s The LSSM
ization charges 0.8 overestimates the*8- 6" E2 strength.  results onE2 strengths open an interesting insight into the

2. Electromagnetic transitions and £ polarization charges
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microscopic nature oph excitations and empirical effective KB3 interaction[49] and 1.81Wu with FPD§50]. Both val-
charges. In a singlgshell ESM approach alE2 matrix el- ues are found to be converged tat6. It is well known
ements are proportional to each other. For #g3%, configu-  though that in theép, f) shell E4 strengths are strongly inter-
ration in %®Cd this results, e.g., in the relatioB(E2;8  action dependenf38], and thus provide a sensitive test
—>6)IB(E2;6—>4)ZQ2(8)2122.50238.3, WhereQ is the ground_

spectroscopic quadrupole moment. The LSSM results pre- The alternativeE2 scenarios for the core-excited isomer-
serve these ratios at all levels of truncation withiri%.  jsm as discussed and discarded in Sec. Ill C are clearly at
This supports the idea of valence nucleons “dressedptby yariance with the shell model results as they underestimate
excitations and the concept of an effective charge. Anothefe |ower experimental limits by a great margifable 1)

interesting result can be inferred from the comparison of theagainst the trend observed for the-86* transition.
t=0 andt=4 B(E2;| nax— | max—2) Vvalues for the proton and

neutron valence nuclef®Cd (1,,=8) and °%5n (I 2= 6),
commonly believed to have rather pure configurations out-
side the'%%Sn closed shell§7,45), which in the LSSM cal- A core-excited spin-gap isomer was identified?$&d and
culations are well converged &t4. The apparent empirical tentatively assigned as adf=(12") state. Half-lives were
polarization charges as extracted from the theoreB¢BR) determined for thd™=(12"), (8%), and (6*) levels and dis-
values arese,=0.86e and ée,=1.70e. The large isovector cussed within the framework of empirical and large-scale
effect is due to the empirical fact that valence protamsu-  shell model calculations. Th¥°Sn shell gap was inferred
trony are mainly polarised by neutrqiproton) core excita-  from a comparison of the experimental and shell model ex-
tion as can be inferred from inspection of the correspondingitation energy of thé™=(12") isomer. The LSSM including
wave functions. The experimental values for the empiricalup to 4p4h excitations of thel%Sn core is found to excel-
effective polarization charge as deduced from the presengntly account for the experimental observations. It is a chal-
work and Ref[45], assuming pure proton hole and neutron|enge for future experiments to verify the predicté: 14*
particle valence configurations, afe,=0.48"2))e and de,  E6 isomer in®Cd and a possible"=6* E2 isomer in'%%Sn.
=2.0"3)e, respectively.
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