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RELATIVE FUSION�EVAPORATION YIELDSIN THE VICINITY OF 100Sn�M. Woli«skaand the NORDBALL 
ollaborationHeavy Ion Laboratory and Institute of Experimental Physi
sWarsaw University, Pasteura 5A, 02-093 Warsaw, Poland(Re
eived January 7, 2000)Results of a measurement of relative yields of nu
lei populated in heavyion indu
ed fusion-evaporation rea
tions in the region of 100Sn are pre-sented. Yields for altogether 18 produ
ts of the 58Ni(50Cr; xpy�zn) rea
-tion, were determined at 5 beam energies, basing on intensities of 
 raysfeeding ground states of respe
tive nu
lei.PACS numbers: 27.60.+j 1. Introdu
tionDuring the last de
ade, many experimental and theoreti
al investiga-tions have been devoted to studying exoti
, very neutron de�
ient nu
leiin the vi
inity of the N = Z = 50 doubly-magi
 shell 
losure. Ex
itedstates of nu
lei in this region are usually investigated in heavy ion indu
edfusion-evaporation rea
tions, in whi
h the total 
ross-se
tion is fragmentedinto many exit residue 
hannels, 
orresponding to various 
ombination ofprotons, neutrons and �-parti
les emitted from the 
ompound nu
leus. In-formation on yields of nu
lei produ
ed in su
h rea
tions is both s
ar
e andmu
h needed � as it is essential for planning experiments aiming at obser-vation of more and more neutron de�
ient nu
lei. These yields are in generalpoorly reprodu
ed (or predi
ted) by available statisti
al fusion-evaporation
odes, whi
h also indi
ates that physi
al pro
esses governing the evaporationof parti
les from a 
ompound nu
leus in the proximity of the proton dripline are not well understood. In this work we report on preliminary resultsof the measurement of relative evaporation 
ross se
tion for nu
lei produ
edin one of the typi
al rea
tions used to study very neutron de�
ient nu
lei inthe region.� Presented at the XXVI Mazurian Lakes S
hool of Physi
s, Krzy»e, PolandSeptember 1�11, 1999. (455)



456 M. Woli«ska2. ExperimentThe experiment was performed at the Tandem A

elerator Laboratory inRisø, Denmark with the NORDBALL dete
tor array [1,2℄. Beam of 58Ni washitting a thin (0.25 mg/
m2) 50Cr target, leading to the 
ompound nu
leus108Te. Data were 
olle
ted at �ve beam energies: 201, 216, 231, 246 and261 MeV. The target was ba
ked by 23 mg/
m2 of 197Au. The ba
king wasthi
k enough to stop the re
oil nu
lei produ
ed in the rea
tion. The thintarget used assured that the rea
tion energy was well de�ned, the energyloss of beam parti
les traversing the total thi
kness of the target was about6 MeV (similar at ea
h of the 5 bombarding energies). In this experimentNORDBALL was equipped with 15 Ge Compton suppressed spe
trometers,a Neutron Wall [3℄ 
onsisting of 11 liquid s
intillator neutron dete
tors, aSili
on Ball [4℄ 
onsisting of 21 sili
on �E dete
tors for the identi�
ationof 
harged parti
les and 30 BaF2 s
intillators for 
-ray multipli
ity �ltering.Events were a

epted by the data a
quisition system if at least one Comptonsuppressed 
-ray was dete
ted in the Ge dete
tors and one 
-ray in the BaF2array. 3. Data analysis and resultsMany di�erent �nal nu
lei are simultaneously produ
ed in the rea
tionwhi
h was studied in the present experiment. In optimal 
onditions, pro-du
tion yields of these nu
lei 
ould be determined from intensities of 
-raytransitions feeding respe
tive ground states, measured in a single 
-ray spe
-trum, unbiased by any other experimental 
onditions, su
h as the trigger re-quirement. Su
h a simple pro
edure was however not possible in the present
ase. First, the hardware trigger 
ondition mentioned above had to be used.Moreover, intensities of 
-ray lines belonging to spe
i�
 nu
lei 
ould not bepre
isely determined in single 
-ray spe
tra, due to the very large numberof 
-ray lines present in su
h spe
tra.Intensities of 
-ray transitions feeding the ground states were thus de-termined from intensities of 

-
oin
iden
e peaks. In 
ase of even nu
leithe 2+ ! 0+, 4+ ! 2+ 
-ray 
oin
iden
e peaks were used. For odd nu
lei,attempts were made to properly estimate the intensities of all transitionsfeeding the ground states, also using the 
oin
iden
e data. Note that in thisanalysis, data from the Sili
on Ball and the Neutron Wall were not used.This was due to the fa
t that e�
ien
ies for the dete
tion of parti
les arenot known a priori and bear a 
ompli
ated dependen
e on the beam energyand parti
ular rea
tion 
hannel, making the estimation of the produ
tionyield di�
ult and un
ertain.
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Fig. 1. Relative yields of nu
lei produ
ed by the emission of protons, � parti
les andneutrons from the 
ompound nu
leus 108Te, determined at �ve 58Ni beam energies(E). See also explanations in the text.



458 M. Woli«skaThe yields determined as des
ribed above are a�e
ted by the e�e
tive(hardware plus software) trigger 
ondition that at least one 
-ray was de-te
ted in the BaF2 ball and two in the Ge dete
tors. The in�uen
e of this
ondition on the measured yields is di�erent for nu
lei produ
ed with dif-ferent average 
-ray multipli
ities. This e�e
t, whi
h in some 
ases strongly
hanges the measured yields, is also studied using the present data and willbe des
ribed in detail in the forth
oming publi
ation. Results presentedbelow are not 
orre
ted for di�eren
es in the 
-ray multipli
ities.Altogether 18 residual nu
lei were identi�ed in the experiment, with therelative yields ranging from 1�36% at 201MeV, 0.3�39% at 216MeV, 0.3�42%at 231MeV, 0.2�31% at 246MeV and 0.4�18% at 261MeV. The results areshown in Fig. 1. The dominating rea
tion 
hannels are those in whi
h onlyprotons are emitted. Only for the two highest beam energies (246 and 261MeV) the 
hannels asso
iated with the emission of a neutron or an alphaparti
le in addition to 3 or 4 protons be
ome strong. Work on 
omparisonof the measured yields with results of 
al
ulations using statisti
al fusion-evaporation 
odes is in progress.Partial support of the Polish Committee for S
ienti�
 Resear
h undergrant 2-PO3B-023-08 is a
knowledged.REFERENCES[1℄ B. Herskind, Nu
l. Phys. A447, 395
 (1985).[2℄ G. Sletten, Pro
. Int. Seminar on Frontier of Nu
lear Spe
tros
opy, Kyoto1992, World S
ienti�
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