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ADVANCED NUCLEAR SPECTROSCOPY NEAR 132Sn�Henryk Ma
hDepartment of Radiation S
ien
es, ISV, Uppsala University61182 Nyköping, Sweden(Re
eived January 31, 2001)A summary of re
ent experimental e�orts on nu
lei in very 
lose vi
in-ity to the doubly magi
 132Sn and perspe
tives for further progress in thevery near future, are presented. A spe
ial attention is given to the se-le
ted key developments in this mass region via three avenues of produ
tionand investigation of exoti
 nu
lei: � de
ay at the ISOL fa
ilities, prompt
-rays in spontaneous �ssion probed using large Ge arrays, and �-se
ondisomers produ
ed in the fragmentation and in-�ight separation of energeti
uranium beams or in �ssion using re
oil separators.PACS numbers: 27.60.+j, 21.10.P
, 21.60.Cs1. Introdu
tionThe nu
lei at double shell 
losures 
ommand a 
onsiderable interest asthey represent a mi
ro-laboratory where a 
omplex multi-nu
leon assembly
an be simpli�ed into a system where up to a few valen
e nu
leons intera
tamong themselves and with a largely inert 
ore. While studies of the doublymagi
 nu
leus itself reveal the me
hanism of 
ore ex
itations, nu
lei witha single valen
e parti
le or hole provide the single parti
le energies, whi
hare 
riti
al parameters for model 
al
ulations on a wide range of nu
lei ex-tending well beyond the shell 
rossing. Moreover, systems with a few valen
enu
leons reveal the residual intera
tions among two kinds of nu
leons andin various orbits. These nu
lei provide stringent tests of the nu
lear models.A strong theoreti
al interest in the nu
lei at the doubly magi
 regions, hasbeen dis
ussed in depth by Prof. Aldo Covello in the pre
eding presentation,thus we fo
us here on the experimental results.� Presented at the XXXV Zakopane S
hool of Physi
s �Trends in Nu
lear Physi
s�,Zakopane, Poland, September 5�13, 2000.(887)
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hThe studies of exoti
 nu
lei at the double shell 
losure represent a formi-dable experimental 
hallange. Re
ently, thanks to novel te
hniques of pro-du
tion, separation and identi�
ation, new experimental information isemerging on the doubly magi
 regions far-o� stability line. These data pro-vide an opportunity to predi
t properties of even more exoti
 regions wherenew phenomena are expe
ted. Of parti
ular interest are the loosely boundsystems with a large neutron ex
ess. Here some of the key information isprovided by the nu
lei at 132Sn, whi
h is the only neutron-ri
h doubly magi
region for the medium to heavy mass range, 
urrently a

essible for detailedspe
tros
opi
al studies. This presentation provides an update of an earlierreview on the nu
lei at 132Sn given in Gatlinburg in 1998 at the InternationalConferen
e Nu
lear Stru
ture '98 [1℄.2. Advan
ed means of produ
tion, separation and identi�
ationThe experimental studies on the neutron-ri
h 132Sn region explore invarious ways �ssion of heavy targets as the means of produ
tion. In re
entyears, the range of available produ
tion and separation te
hniques for a

ess-ing this region has greatly in
reased as well as the quality of data 
omingfrom established methods has strongly improved. The latter is thanksto a new generation of dete
tors with vastly in
reased e�
ien
y. One 
anidentify three areas of resear
h at 132Sn that have a strong impa
t and 
anbe 
lassi�ed via a distin
tive method of produ
tion and separation and/oridenti�
ation of exoti
 nu
lei. The �rst one in
ludes studies of ground stateproperties (masses, magneti
 moments, et
.) and � de
ays via the tradi-tional route of �ssion produ
t isotope separation as utilized at ISOLDE atCERN or OSIRIS at Studsvik using �standard� ion sour
es. At both fa
ili-ties a new generation of ion sour
es has been introdu
ed, whi
h dramati
allyimproved the exploration of exoti
 nu
lei in sele
ted regions. For exam-ple a new isotope of 135Sn has been identi�ed and studied at the OSIRISseparator by Korgul et al. [2℄ by introdu
ing a spe
ial ion sour
e whi
h in-
luded 238U as target material with �ssion indu
ed by fast neutrons. Thesame isotope of 135Sn has been subsequently rea
hed also at ISOLDE byShergur et al. [3℄ using the Resonan
e Ionization Laser Ion Sour
e (RILIS)and a host of asso
iated te
hniques. The latter study reports also on the �rstidentif
ation of the de
ay of 136Sn. The use of the RILIS ion sour
e 
oupledwith the High Resolution Separator (HRS), whi
h resolution is gradually im-proved, opens up a host of new measurements at ISOLDE 
hara
terized byhigh resolution and sensitivity, for example: the mass measurements via theISOLTRAP and MISTRAL RF-spe
trometer and laser spe
tros
opi
 stud-ies. The measurements at 132Sn will also gain sensitivity by use of a 
ompa
tGe array, whi
h will be applied at ISOLDE in the nearest future. Similarly
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ed Nu
lear Spe
tros
opy Near 132Sn 889at OSIRIS, further development of the 238U target ion sour
e, and utilizationof a small Compton-suppressed Ge array 
omprised of Nordball dete
tors,will improve the sensitivity of studies. At both fa
ilities new possibilitiesfor studies of magneti
 moments via the Low Temperature Nu
lear Orienta-tion (LTNO) te
hnique and dynami
al moments via Advan
ed Time-DelayedMulti-Coin
iden
e Methods are further explored. Finally, one should note,that the appli
ation of Penning traps for the full isobari
 separation, wouldresult in an extraordinary possibilities at ISOLDE for studies of the exoti
nu
lei near 132Sn.The se
ond key approa
h to the 132Sn nu
lei is o�ered by probing prompt
-rays in spontaneous �ssion. These studies use a new generation of multi-dete
tor arrays, EUROGAM or GAMMASPHERE, whi
h provide thene
essary level of sensitivity to allow a detailed investigation of medium-spin yrast and some rare sequen
es for nu
lei at 132Sn. It is interesting tonote, that in many 
ases the level s
hemes dedu
ed from prompt �ssion and� de
ay studies have no 
ommon ex
ited states, whi
h makes it di�
ult to�x the ex
itation energies of the former group of states on an absolute s
ale.For example, su
h is the present 
ase for 132Sb and 134Sb. Further stud-ies of prompt 
-rays in �ssion, will 
ertainly pro
eed via di�erent �ssioningsour
es, either in the 
ase of spontaneous �ssion or �ssion indu
ed by neu-trons, protons or heavier proje
tiles, providing a higher yield for populationof sele
ted groups of nu
lei at 132Sn. This will allow for high quality angu-lar 
orrrelations, linear polarization, 
onversion ele
tron, and level lifetimemeasurements via the Doppler shift �plunger� and fast time-delayed meth-ods, for many nu
lei in this region.The third te
hnique utilizes the fa
t that some nu
lei have ex
ited iso-meri
 states with level lifetimes in the mi
ro- to milli-se
ond range, in orderto separate them from other �ssion produ
ts. This old te
hnique, whi
hmany years ago was so su

essfully applied to the 132Sn region, e.g. byProf. Kornel Sistemi
h group at the JOSEF separator at Jüli
h [4℄, has beenre
ently strongly invigorated at the LOHENGRIN fa
ility at ILL Greno-ble [5℄. However, a new approa
h is o�ered at the in-�ight fragment sep-arator FRS at GSI in Darmstadt, where by the fragmentation of energeti
uranium beams one 
an rea
h further away from the line of stability. Thisapproa
h was already shown at GSI by Bernas et al. [6,7℄ to provide means ofprodu
tion of a host of new nu
lei somewhat near 132Sn, yet the produ
tionintensities are low. The strength of the method is a nonsele
tive extra
-tion of the �ssion fragments and full A and Z separation. The �rst testrun, 
ondu
ted in 1999 by Hellström et al. [8℄, in sear
h for the �s isomersnear 132Sn, has a�rmed a strong potential of this te
hnique. Although thedata analysis is still in progress, this test run has easily revealed [8℄ severalknown isomers in this region, and it has also produ
ed a new one, at 136Sb.
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hHowever, the full potential of this te
hnique is yet to be unleashed, while theproposed upgrade of the GSI fa
ility and new dete
tor systems 
onsideredin the RISING proje
t 
an dramati
ally improve the resear
h possibilities atFRS. GSI, however, o�ers further experimental possibilities that go beyoundthe �s isomer approa
h, e.g.: dire
t mass measurements in the storage ring,� de
ay studies at FRS, or Coulomb ex
itation in the inversed kinemati
s,whi
h will 
ertainly be explored at GSI in the nearest future.The aim of this presentation is to review the 
urrent status of the exper-imental data at 132Sn with proje
ts 
on
luded or started sin
e 1998. Thenext se
tions des
ribe the new data on the ex
ited states in these nu
lei,followed by a summary on the ground state properties. No dis
ussion isprovided on the new RNB fa
ilities under development, whi
h will stronglyimpa
t the future knowledge of nu
lear stru
ture at 132Sn.3. The doubly magi
 
ore nu
leus 132SnThe 
urrent knowledge on the ex
ited states in 132Sn is largely summa-rized in the study by Fogelberg et al. [9℄. No new experimental informationhas been o�ered re
ently, although preliminary results from the on-goingstudies via the � delayed neutron emission of 133In [10℄ (see the dis
ussionon 133Sn) and prompt 
-rays in �ssion [11℄ o�er hope for the identi�
ationof several new states in the low-spin and high-spin regimes, respe
tively. AtOSIRIS, a higher sensitivity o�ered by a small array of Compton-suppressedGe (Nordball) dete
tors may prompt a high sensitivity reinvestigation of132Sn from the � de
ay of 132In. Most likely in the next few years, there willbe a measurement on 132Sn using Coulomb ex
itation in inversed kinemat-i
s, as the intensities of energeti
 se
ondary beams of 132Sn are reported ata few fa
ilities to rea
h signi�
ant levels. Perhaps the �rst su
h study willbe performed at GSI in Darmstadt as suggested by Dr. Jürgen Gerl [12℄ inhis talk at this S
hool. It is understandable, that su
h experiments shouldbe given top priority treatment at these fa
ilities.4. Single-valen
e parti
le/hole nu
leiAlmost 
omplete sets of single parti
le states have been determined inthe single-valen
e proton 133Sb and single-valen
e neutron-hole 131Sn. There
ently proposed [13℄ lo
ation of the single neutron states in 133Sn re-quires further veri�
ation, but little is known on the single proton-hole statesin 131In.Single-neutron states in 133Sn: The lo
ation of the single-neutron p3=2,h9=2 and f5=2 states was found by Ho� et al. [13℄ at 853.7, 1560.9 and2004.6 keV, respe
tively, from the measurements involving � delayed neu-
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ed Nu
lear Spe
tros
opy Near 132Sn 891tron emission of 134In. This �rst (test) measurement performed at ISOLDEdid not identify, however, the p1=2 state expe
ted to be lying at the ex
ita-tion energy of about 2MeV. At the same time, two 
 transitions of energy354.0 and 802.0 keV (potential 
andidates for the de-ex
itation of this state)were identi�ed as lines in 133Sn, but have not been �rmly pla
ed in the levels
heme. A more re
ent attempt to repeat this measurement [10℄ has failed,however, due to a very strong presen
e of Cs impurities. The next attemptwill require the high resolution HRS separator and/or the RILIS ion sour
e.It should be noted, however, that a very low level of Cs impurities enjoyedin the �rst measurement was extraordinary. Extraordinary, was also la
kof any 229Fr a
tivity in the experiment IS322 that immediately followed the133Sn run and used the same ion sour
e. The apparent suppression by 1�2orders of magnitude the produ
tion of Cs and 229Fr remains to be explained.(A steady 
lean beam of 229Ra, with a marginal presen
e of the 229Fr a
-tivity, has been provided for a few days � a 
ondition never repeated insubsequent runs.) This 
ould possibly imply that there is a way to sup-press Cs in a �standard� ion sour
e, whi
h if true, would be very interesting.A strong level of Cs impurities remains a problem at the ISOLDE fa
il-ity for almost all measurements on exoti
 nu
lei at 132Sn and is related tothe inherent me
hanism of 1 GeV proton indu
ed spallation/�ssion of heavytargets 
oupled to very high surfa
e ionization e�
ien
y for Rb, Cs or Fr.In 
ontrast, Cs impurities are virtually non-existent in this mass region atOSIRIS as the produ
tion pro
eeds via neutron-indu
ed �ssion of U targets.In 133Sn, the 1561 keV transition was identi�ed by Urban et al. [14℄ inthe spontaneous �ssion of 248Cm in 
oin
iden
e with lines in 112Pd, whi
hwas the strongest �ssion partner to 133Sn. The observation of the 1561 keVline provides [14℄ a strong support for the interpretation of the 1561 keVlevel in 133Sn as the h9=2 single-neutron state. The argument here relies onthe �ssion pro
ess to populate preferentially the yrast states.Single neutron-hole states in 131Sn: Initially it was believed that a
omplete set of single neutron-hole states has been identi�ed in 131Sn [15,16℄.However, the proposed lo
ation of the h11=2 state at 241.8 keV, has beensuspe
ted for some time to be too high [17℄. This purely empiri
al 
on
lusionis based on the analysis of the two quasiparti
le states in the neighboringnu
lei, whi
h suggests the lo
ation of this state to be 
onsiderably lower atabout 100 keV. Firm determination of the ex
itation energy of the h11=2 statein 131Sn is a goal of a few independent investigations. At OSIRIS an initialreinvestigation of the 
 de
ay s
heme for the de
ay of 131In did not produ
ea �rm result yet [18℄. Another avenue represent pre
ise mass measurementsusing ISOLTRAP, whi
h are 
apable of pre
ision of about 10�15 keV andseparation of isomeri
 states as 
lose as �100 keV (this was demonstrated inthe 
ase of 185Hg, where an isomeri
 state was lo
ated 118(5) keV above the
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hground state; its known energy is 99.3(5) keV). A preliminary analysis of thetest mass measurements on the Sn nu
lei near A = 132 using ISOLTRAP,performed at ISOLDE in July 2000 by Bollen et al. [19℄, did not revealpresen
e of an isomeri
 state in 131Sn. However, these measurements will berepeated with mu
h higher statisti
s in the summer of 2001, with a strongfo
us on the h11=2 
ase in 131Sn.Single-proton and 
ore-
oupled states in 133Sb: There has beena signi�
ant progress in the knowledge of the ex
ited states in 133Sb. Ahigh-sensitivity investigation of the � de
ay of 133Sn to 133Sb, performed atOSIRIS by San
hez-Vega et al. [20℄, has 
lari�ed the position of the protonsingle parti
le d3=2 state at 2439.5 keV, and provided a number of key 
bran
hings and absolute transition rates among the proton single parti
lestates. Despite, high sensitivity of this study, the proton s1=2 single par-ti
le state has not been lo
ated. Various theoreti
al models predi
t thisstate to be lo
ated from about 2 to 5 MeV in the ex
itation energy, seefor example Table 2 in [21℄. The same investigation [21℄ has provided adetailed experimental � strength for the de
ay of 133Sn, in
luding pre
isevalues of log f0t = 5:44 and 6.05 and log f1t = 9:3 for the �f7=2 ! �g7=2,�f7=2 ! �d5=2, and �f7=2 ! �d3=2 transitions, respe
tively. Moreover, the �de
ay of 133Sb to 133Te has been also re-investigated [22℄ leading to a largenumber of new levels and transitions in 133Te. A detailed experimental� strength, whi
h was obtained for the de
ay of 133Sb, has provided animportant test 
ase for the advan
ed mi
ros
opi
 model 
al
ulations [23℄.There have been three independent studies of the 16 �s isomeri
 state [4℄at�4.5 MeV in 133Sb. They all 
on
luded that the isomer is due to the 21/2+member of the three quasiparti
le 
on�guration �g7=2� (f7=2h�111=2) formed by
oupling of the valen
e proton to the ex
itation of the 
ore. The �rst in-vestigation by Isakov et al. [24℄ was based on model 
al
ulations and theexperimental systemati
s of the absolute transition strength for the E1, M1,E2, M2, E3, M3 and E4 transitions re
ently dedu
ed at 132Sn. It 
on
ludedthat the 16�s state was in fa
t unobserved in the earlier study [4℄ and itlies about 40 keV or less above the known state at 4526 keV. Two parallelexperimental studies, subsequently reported �ndings in agreement with the
on
lusion of [24℄. The investigation at LOHENGRIN via thermal neutronindu
ed �ssion of 241Pu, by Genevey et al. [5℄, found only the main isomer re-ported in [4℄, with the T1=2=16.8(5) �s in good agreement with the previousvalue of 16:0(1:5)�s. This study [5℄ allowed to �rmly dedu
e M1 multipo-larity for the 61.5 and 162.5 keV transitions, and to lower the energy gapbetween the unobserved isomer and the 4526 keV state to less than 20 keV.Finally, Urban and 
ollaborators [25℄ who investigated the isomer populatedin the spontaneous �ssion of 248Cm at the EUROGAM2 array, provided
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ed Nu
lear Spe
tros
opy Near 132Sn 893the spin/parity determination for the lower-lying levels by measurements ofangular 
orrelations and linear polarization of 
 rays. Although a 
onsider-ably more 
omplex de
ay s
heme was observed, nevertheless this study also
on
luded that the 16�s isomer remains unobserved and must be lo
atedjust above the 4526 keV level. The interpretation of the isomer as a 
ore-
oupled state with spin 21/2+, have been provided in all three studies viashell model 
al
ulations.Single proton-hole states in 131In: Until re
ently, only two single proton-hole states were known in 131In, the g9=2 ground state and the p1=2 state at365 keV, both from the � de
ay studies to 131Sn. However, a steady andimpressive progress in the exploration of the exoti
 nu
lei below 132Sn, shownby the Mainz group of Prof. Karl-Ludwig Kratz, has re
ently resulted in the�rst information on the � de
ay of 131Cd to 131In. In a work performed atISOLDE using the RILIS ion sour
e, Hannawald et al. [26℄ have measureda surprisingly short half-life of 68(3)ms and a weak � delayed neutron bran
hof 3:5(10)% for the de
ay of 131Cd. Moreover, from the 
-rays identi�ed inthe experiment as belonging to 131Cd, possible positions of the p3=2 and f7=2single parti
le states were very tentatively suggested at 1.65 and 2.75 MeV,respe
tively. The results were interpreted as supporting the mass valuesderived from models that in
lude shell quen
hing. The new data 
ertainlyshow that more detailed 
 spe
tros
opy of the ex
ited states in 131In hasbe
ome feasible. 5. Two-valen
e parti
le/hole systemsTwo-valen
e neutron 134Sn: Re
ently, a new ex
ited state at 2508.9 keVwas reported by Korgul et al. [27℄, whi
h de-ex
ites to the 6+ state of theknown �(f27=2) multiplet [28℄. The proposed interpretation of the new stateas �(f7=2h9=2)8+ has been based on the shell model 
al
ulations with theOXBASH 
ode. The new level was found in the investigation of spontaneous�ssion of 248Cm using the EUROGAM2 array.Two-valen
e neutron-hole 130Sn: The de
ay s
heme of 130In to 130Sn is
urrently under detailed investigation at OSIRIS. Preliminary level lifetimesfor the 4+1 , 6+1 , 8+1 , 10+1 , 4�1 and 5�1 states are reported by Ma
h et al. in [29℄.These values are dis
ussed in the study of the e�e
tive 
harges in 130;132;134Snby Isakov and 
ollaborators [32℄.Two-valen
e proton 134Te: A detailed investigation of the � de
ay ofthe high-spin isomer of 134Sb to 134Te has been performed at OSIRIS byOmtvedt et al. Their early report [30℄, whi
h was fo
used on the issue ofe�e
tive 
harges and o
tupole 
olle
tivity in the 132Sn region, is followednow by detailed presentation of the level s
heme and the � strength from
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hthe de
ay of Sb [31℄. There is a need to re-investigate in great detail the� de
ay of the low-spin isomer of 134Sb, whi
h would populate the missinglow-spin members of the low-lying multiplets in 134Te.Two-valen
e proton-hole 130Cd: The identi�
ation of ex
ited states ofthe proton g9=2 multiplet in 130Cd � a system with two-valen
e proton-holes
oupled to the doubly magi
 
ore, 
onstitutes a real 
hallenge to the exper-imentalists. Of parti
ular interest is the issue of quen
hing of the N = 82shell below 132Sn, whi
h has been raised and systemati
ally investigated bythe Mainz group. Re
ently a potential breakthrough has been reported byKautzs
h et al. [33℄. They have investigated at ISOLDE the de
ay of 130Agto 130Cd using the RILIS ion sour
e. For A = 130, they have identi�eda 
-line at the energy of 957 keV asso
iated with a short de
ay with an es-timated half-life of about 50ms. This line, whi
h was tentatively attributedto the de
ay of 130Ag, may represent the 2+1 !0+1 transition in 130Cd. If true,this 2+1 energy is 
onsiderably lower than expe
ted for a strong shell 
losureat N = 82 for Cd.A strong shell 
losure would also imply an isomerism for the 8+1 memberof the multiplet. A sear
h for this isomer is 
ondu
ted both at FRS separatorat GSI and at ISOLDE. In the latter 
ase, the use of HRS in its 
apa
ity anda 
ompa
t e�
ient Ge miniball, that should be operational in 2001/2002,will strongly enhan
e the resear
h possibilities.6. Odd�odd systems134Sb: The yrast states in the valen
e proton-neutron 134Sb nu
leus havebeen re
ently investigated by Urban et al. [14℄ who 
on�rmed and extendedthe de
ay s
heme established by Bhatta
haryya and 
ollaborators [34℄. Theyreported a new ex
ited state at 2434 keV, whi
h feeds via the 307.5 and1361.5 keV 
-rays the lower-lying states at 2126.5 and 1072.5 keV. Fromthe interpretation of this state as the 10+ member of the (�g7=2�i13=2) 
on-�guration, the authors estimate the ex
itation energy of the presently un-known, i13=2 single parti
le state in 133Sn at 2694 keV. A very re
ent study byFornal and 
ollaborators [35℄ using the Gammasphere array and the sour
e of248Cm, has established several new levels at � 4:5MeV whi
h feed the statesat 2126 and 2434 keV. One of these states is interpreted as (�h11=2�i13=2)12�and the rest as the (�g7=2�f27=2h11=2) ex
itation of the 
ore.In the work of Urban et al. a 
as
ade of transitions at 52 and 171 keVwas also established as belonging to 134Sb. Sin
e the energy of the �rsttransition is very 
lose to the 52.8 keV line reported by Fogelberg et al. [36℄in the study of the � de
ays of 134Sn and of the low-spin isomer of 134Sb,yet unassigned to any of those de
ays, it was suggested to 
larify its na-ture by reinvestigation of the � de
ay of 134Sn. The experiment has been
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ed Nu
lear Spe
tros
opy Near 132Sn 895performed at OSIRIS in early 1999 using a spe
ially prepared ion sour
e
ontaining 238U target. The �ssion was indu
ed by fast neutrons from theStudsvik R2-0 rea
tor. Spe
ial arrangements were made to minimize thepresen
e of absorbers between the rea
tor 
ore and the target material. As aresult, the relative yield of the isobari
 impurities has been signi�
antly low-ered, giving mu
h higher sensitivity for investigation of the de
ay of 134Sn.(Note, that with the same arrangements it was possible to identify [2℄for the �rst time the de
ay of 135Sn, as dis
ussed above.) A preliminaryreport from this study [37℄ in
ludes a strongly modi�ed level s
heme. The171.3�52.8�317.7�13.0 
as
ade of 
 rays de�nes the 4�1 , 3�1 , 2�1 , 1�1 and 0�1members of the (�g7=2�f7=2) multiplet. The presen
e of the level at 13 keV,whi
h was ne
essitated by the de
ay pattern from other states, has been
on�rmed by 
oin
iden
es between the 317.7 and 13 keV 
-rays.132Sb: A detailed investigation of the � de
ay of 132Sn to 132Sb is 
ondu
tedat OSIRIS [38℄. Its aim is to establish the higher spin members of the low-lying multiplets in 132Sb.132In: First information on the de
ay of 132Cd to 132In has been reportedby Hannawald et al. [26℄ from a study performed at ISOLDE. Using theRILIS ion sour
e, the half-life of 97(10) ms and a � delayed neutron bran
hof 60(15) % has been measured for the de
ay of 132Cd. Again, this new data
ertify that a more detailed 
 spe
tros
opy of the ex
ited states in 132In isfeasible and will be likely performed in the near future.7. Ground state propertiesMass measurements: The masses of exoti
 nu
lei are the key stru
tureindi
ators and relate strongly to the ex
itation energies of spe
i�
 quasipar-ti
le 
on�gurations. Based on the shell model interpretation of the latterstates, observed in 134Te and 135I via studies of the 248Cm �ssion sour
e atEUROGAM2, Zhang et al. [39℄ has re
ently 
hallenged the a

epted massesof some of the N = 82 isotones near 132Sn. A similar dis
repan
y was laterreported also by Nowak et al. [40℄ using the high spin data on 136Te. Asa 
onsequen
e Fogelberg et al. have reinvestigated the total � de
ay energiesof 14 nu
lei in the vi
inity of 132Sn. The measurements were performed atOSIRIS used the high resolution ��
 
oin
iden
e te
hnique. The study re-ported in [41℄, 
orre
ted the previous value for the de
ay of 134I, and providedresults with mu
h improved pre
ision for most of the de
ays under study.The new results remove the dis
repan
y raised by Zhang and 
ollaborators.Dire
t mass measurements on the nu
lei at 132Sn, using the ISOLTRAPand MISTRAL RF-spe
trometer are being prepared at ISOLDE. The �rst(test) mass measurements using ISOLTRAP have been performed in thesummer of 2000 [19℄. These experiments will be repeated with higher statis-
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hti
s in 2001. The expe
ted pre
ision in the mass meaurements is of theorder of 10�15 keV. The re
ent improvements in the te
hnique allow for themeasurements on the exoti
 nu
lei with lifetimes as short as 170 ms.Laser spe
tros
opy: So far laser spe
tros
opy has not been performed onthe nu
lei at 132Sn. However, measurements of the magneti
 moment � andthe variation of the mean square 
harge radius (Æhr2
 i) have been re
entlyproposed for the ground and long-lived isomeri
 states of Sn isotopes fromA = 125 to 132 and heavier systems, by Le Blan
 and 
o-workers [42℄.The measurements are proposed for the COLLAPS and COMPLIS setup atISOLDE, and will possibly start in 2000.Magneti
 moments: A systemati
 program of measurements of magneti
moments for nu
lei near 132Sn are 
ondu
ted at the OSIRIS LTNO apparatusby the Oxford group of Prof. Ni
k Stone. These measurements in
luded the
ase of 133Sb, with one proton beyond 132Sn, whi
h provided a stringent testof the meson ex
hange theory of nu
lear moments [43℄. The measurement on135I [44℄ 
ompleted the series of odd-A g7=2 proton moments from o

upan
y1 to 7. In the series of I and Sb isotopes leading up to the proton shell 
losure,the measurements of the magneti
 moments gave 
ompelling eviden
e that�
olle
tive� wavefun
tion admixtures to the mainly g7=2 proton 
on�gurationdepart from the normal �
olle
tive� g-fa
tor of Z=A but agree well withdis
rete admixture shell model 
al
ulations. The measurements in
ludedalso the magneti
 dipole moments on the isomeri
 11/2� states in 131;133Te[45℄. A summary of the results is presented in [46, 47℄. Presently, the groupis investigating the magneti
 moments for 130Sb and 132Sb.The nu
lear orientation was used by White et al. [48℄ to dedu
e themixing ratios for a number of transitions in 133Te, whi
h were then 
omparedto the model 
al
ulations. In late 2000, tests will be performed at OSIRISto utilize for spe
tros
opy the anisotropies of � delayed neutrons [49℄. The�rst test 
ase will involve orientation of the pre
ursor 137I and measurementsof both neutrons and 
-rays emitted from the daughter 137Xe. 137Xe willalso provide an opportunity to investigate possible parity mixing in the highdensity of states above 4 MeV in ex
itation. The eviden
e for the e�e
twould 
ome from the 
-ray emission, namely the forward�ba
kward, paritybreaking asymmetry in the emission.8. Spe
tros
opy of nu
lei in further vi
inity of 132SnHere, mu
h of the 
urrent resear
h on exoti
 nu
lei is 
on
entrated to the�north-east� from 132Sn. Of spe
ial importan
e is the �rst identi�
ation ofthe de
ay of 135Sn at OSIRIS by Korgul et al. [27℄, and of 136Sn at ISOLDEby Shergur et al. [3℄ using advan
ed ion sour
es. The latter group 
on�rmedthe OSIRIS data and obtained more detailed information on the de
ay of



Advan
ed Nu
lear Spe
tros
opy Near 132Sn 897135Sn. First observation of the ex
ited states in 137;138;139Te isotopes hasbeen reported from the studies of prompt 
-rays in the spontaneous �ssionof 248Cm at EUROGAM2 by Urban et al. [50,51℄ and Hoellinger et al. [52℄.The �rst sear
h for the �s isomers at FRS/GSI by Hellström and 
ollabo-rators [8℄ has already revealed a new � 1�s isomer in 136I with a potentialfor more ex
iting results in this region. Also at FRS/GSI, S
hatz et al. [53℄have studied the exoti
 neutron-ri
h nu
lei by implantation into Si dete
torfollowed by 
orrelated ��neutron 
oin
iden
e measurements.It is a great pleasure to thank M. Bernas, J. Blomqvist, G. Bollen,R. Broda, B.A. Brown, A. Covello, P. Daly, B. Fogelberg, J. Gerl, H. Grawe,J. Hamilton, M. Hellström, P. Ho�, V.I. Isakov, A. Korgul, U. Köster,K.-L. Kratz, J.P. Omtvedt, M. Mineva, T. Nilsson, J. Pinston, H. Ravn,J. Rikovska-Stone, M. San
hez-Vega, H. S
hatz, N.J. Stone, W. Urban,W.B. Walters and A. Wöhr, who 
ontributed their materials or informa-tion. This work was supported by the Swedish Natural S
ien
e Resear
hCoun
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