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 s
attering of the exoti
 17F nu
lei from 208Pb at Coulombbarrier energies. For the measurement we used a new dete
tor array with pixel stru
tureand a large solid angle. Opti
al potential analysis shows that 17F has an imaginarypotential mu
h less deep than 19F. Information on the ex
lusive 17F breakup 
ross se
tionhas been dedu
ed too.1. INTRODUCTIONFirst generation Radioa
tive Nu
lear Beams (RIBs) are usually quite poor in energyand position resolution and have low intensity, therefore, to get valuable information, theexperimental setups 
over the largest possible solid angle, determine energy and positionof ea
h dete
ted parti
le with the highest a
hievable resolution, allow 
omplete kinemati
sre
onstru
tion of the event. We have re
ently developed a new array of Sili
on dete
tors,named EXODET, for parti
le dete
tion in rea
tions involving light RIBs su
h as 17F (Sp= 0.601 MeV) that has only one bound state, with a halo stru
ture, below the breakupthreshold. We expe
t that the 
hara
teristi
s of su
h a nu
leus 
ould dramati
ally in-
uen
e the interplay of the di�erent rea
tion 
hannels at energies 
lose to the Coulombbarrier.�on leave from NIPNE, 76900 Magurele, Romania



22. EXPERIMENT2.1. The EXODET arrayThe EXODET array (EXOti
 DETe
tor) 
onsists of 16 dete
tors arranged in 8 two-stage �E-E teles
opes. The dete
tors, provided by Mi
ron Semi
ondu
tor Ltd., are SingleSided Mi
rostrip Dete
tors with an a
tive area of (50�50) mm2 and a strip pit
h of 0.5mm for a total of 100 strips per dete
tor; �E dete
tors are 60 �m thi
k, while E dete
torsare 500 �m. The ba
kplane of ea
h dete
tor is a not segmented plane. The dete
tors arearranged in two 
ubes pla
ed around the target, one in ba
k dire
tion and the other inforward dire
tion, and, as a whole, they 
over 70% of 4�.The readout system of EXODET requires 16 energy 
hannels 
oming from the dete
torsba
kplanes and 1600 
hannels from the frontplanes strips. We de
ided to keep separate thetwo groups of 
hannels and to use a standard ele
troni
 
hain for the energy signals while,for the strips signals, we implemented a new readout system, based on an ASIC 
hip.The ASIC 
hip, originally developed for high energy physi
s experiments, was adapted toour dete
tors by drawing and building a pit
h size adapter to 
onne
t the strips to theinput pads, and by inserting a signal amplitude attenuator to mat
h the dynami
al rangeof the parti
les we are interested in. The ASIC 
hip simultaneously gives an output datastream whi
h 
ontains the 
hip identi�
ation number, and, for ea
h hit strip, the hit stripnumber, the Jitter Time (JT), and the Time over Threshold (ToT). The JT measuresthe time between the trigger signal and the event signal (time 
orrelation), while the ToTgives a rough information on the energy deposited in the strip (the relation between ToT
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Figure 1. �E spe
tra from the ba
kword dete
tor: top panel shows a �E spe
trum wherelight parti
les are separated from heavy fragments (17O and 17F), 
entral (bottom) panelshows 17F (proton) events sele
ted through 
onditions on the JT and ToT.



3and the energy is not linear). A dedi
ated VME based a
quisition system has beendeveloped too.2.2. The measurementThe EXODET array was �rst used, though in a redu
ed version, at the Argonne Na-tional Laboratory (ANL) to measure the s
attering of the radioa
tive 17F beam (Ebeam =90.4 MeV) from a 208Pb target (target thi
kness = 1 mg/
m2). The beam (106 pps, energyresolution � 1.5 % and � = 0.5 mm) was produ
ed at the ATLAS fa
ility of ANL usingthe p(17O, 17F)n rea
tion[1℄. Main 
ontaminant was 17O with same magneti
 rigidity as17F, but with lower energy.3. DATA ANALYSIS3.1. 17F s
attering eventsTo get the 17F + 208Pb system s
attering 
ross se
tion we need to 
learly identify the17F events and information 
olle
ted from the strips are quite helpful. In fa
t, the JTspe
trum establishes that time 
orrelated events fall in a narrow peak at about JT = 10,while ToT spe
trum shows that high (low) energy events have ToT = 6 (< 4). Fig. 1shows some experimental spe
tra: in the top panel a �E spe
trum with no 
onditions isshown, in the 
entral panel previous events have been analyzed requiring that JT = 10 andToT = 6 to sele
t 17F events, the bottom panel gives the low energy events 
orrespondingto JT = 10 and ToT < 4.The derived di�erential 
ross se
tion are shown in Fig. 2. To normalize our data weused s
attering events taken in forward dire
tions (pure Rutherford events). Due to thenon spheri
al geometry of our dete
tor array, geometri
al 
orre
tions, estimated with aMonte-Carlo simulation[2℄, were in
luded.3.2. Breakup event analysisThe 
olle
ted data allowed also to determine the 17F!16O + p (Sp = 0.601 MeV)breakup 
ross se
tion. Of the two fragments, 16O was stopped into the �E dete
tor, whilethe p 
ould rea
h the E dete
tor allowing its identi�
ation through the �E-E matrix. Forthis analysis the pixel stru
ture of EXODET has been the 
lue point. To sele
t our eventswe required that two �E strips and one E strip had �red, JT of both hit strips is in the
orrelation peak (JT = 10), the ToT of the two �E strips should be di�erent (one highenergy event (16O) and one low energy event (proton)), the total energy released in the�E dete
tor should be in the spe
trum region of 17F and 17O elasti
 peaks.The evaluated breakup 
ross se
tion, after geometri
al 
orre
tion, turned out to be (3.1� 1.4) mb inside the estimated range (1.6 - 3.2) mb[3℄.4. THEORETICAL ANALYSIS AND CONCLUSIONThe experimental data were �tted in the framework of the opti
al model potentialusing the �tting subroutine SFres
o, and were 
ompared with the results of the 
odeFRESCO[4℄. Main out
omes of su
h analysis have been the opti
al model parameters setobtained from the �tting pro
edure, �xing r0 = 1.2 fm and varying the di�useness andthe potential around the strong absorption radius[5℄. As a last point we 
ompared these



4results with those obtained for similar systems involving well bound isotopes (see Fig. 2):it 
an be noted that the 17F + 208Pb system has a behaviour rather 
lose to those of wellbound systems like 16O + 208Pb[6℄ and 17O + 208Pb[7℄, while the 19F + 208Pb[8℄ system,be
ause of a ground state rotational band[9℄, has a totally di�erent behaviour.In 
on
lusion we 
an say that, surprisingly, the 19F has a mu
h deeper imaginarypotential than the exoti
 17F.
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Figure 2. Comparison of the opti
al model analysis of the experimental elasti
 s
atteringangular distribution for 4 di�erent systems. The potential parameters used for the 
urvesare those given in[5℄.
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