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eived De
ember 2, 1998)As an alternative method to determine the 
ross se
tion of 7Be (p; 
)8B,the Coulomb disso
iation rea
tion 8B !7 Be + p at Ein
 = 254 MeV/uwas measured. Our preliminary results show the dominant role of the dipoleex
itation in the Coulomb break-up pro
ess. The extra
ted astrophysi
alS17 fa
tor is 
onsistent with the lower-value results both of the dire
t-
apture studies, and the RIKEN Coulomb-disso
iation experiment at� 50 MeV/u.PACS numbers: 25.70.De, 26.65.+t, 27.20.+n� Presented at the XXXIII Zakopane S
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550 G. Surówka et al.1. Introdu
tionThe astrophysi
al S-fa
tor for the sour
e rea
tion of high-energy so-lar neutrinos, 7Be (p; 
)8B, plays a major role for understanding terrestrialmeasurements of the solar neutrino �ux [1℄. Five 
omprehensive experi-ments reported results for the 7Be (p; 
) rea
tion [2�6℄. Sin
e the absolutenormalization of these results is based on the e�e
tive thi
kness of the ra-dioa
tive 7Be target measured through the 7Li (d; p)8Li rea
tion, derivationof a

urate results is severely di�
ult. An additional un
ertainty, as it wasreported re
ently [7℄, may be 
aused by the target ba
king (mainly platinumwas used), whi
h 
an res
atter the re
oil 8Li or 7Be nu
lei from the targetand therefore in�uen
e the measured 
ross se
tion. Another 
ompli
ation isthat the 
ross se
tion at the Gamov peak, about 18 keV, is too small to bemeasured dire
tly, so extrapolations to the relevant astrophysi
al energiesare needed (e.g. [9℄).As an alternative method to study the 7Be (p; 
)8B rea
tion, the Coulombdisso
iation 8B!7Be + p was proposed [10℄. The advantages of this inverseapproa
h are straightforward: due to the phase-spa
e fa
tor and the use of athi
ker target, and due to the high dete
tion e�
ien
y of high-energy 
hargedparti
les, the Coulomb-disso
iation yields are enhan
ed and therefore easierto be measured. However, di�erent dependen
ies on the multipolarity of thevirtual photon �uxes must be taken into a

ount, and admixtures of M1and E2 to the dominant E1 amplitude were investigated (e.g. [22, 25℄). InRIKEN, two subsequent experiments on 8B at about 50 MeV/u were per-formed. Iwasa et al. [11℄ (Kiku
hi et al. [26℄) measured the S17 fa
tor in theinterval 0.6-1.7 MeV (0.4-3 MeV) with the Coulomb disso
iation method andfound it 
onsistent with the dire
t-
apture datasets of Filippone et al. [2℄,Vaughn et al. [3℄ and Hamma
he et al. [6℄. The angular distribution of thebreak-up produ
ts were found 
ompatible with a pure E1 amplitude [12℄ butin view of the dis
repan
y noted in a study of the longitudinal momentumdistribution [23, 24℄, it is 
lear, that further studies to elu
idate the role ofthe E2 
omponent are needed.Here we report the Coulomb disso
iation of 8B at 254 MeV/u. The higherin
ident energy should redu
e the E2 
omponent and enhan
e the M1 reso-nan
e. Moreover, boost makes it possible to use the magneti
 spe
trometerKaoS [14℄ for the dete
tion of the break-up produ
ts.2. Experimental pro
edureThe experiment was performed at the heavy-ion fa
ility at GSI [13℄.A radioa
tive 8B beam with an intensity of 104 ions/spill and a purity of80% was produ
ed through proje
tile fragmentation [13℄ from 350 MeV/u12C impinging on a beryllium target (8:02 g=
m2). The se
ondary-beam
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les were identi�ed event-by-event by the TOF-�E method. The meanbeam energy in the 208Pb break-up target with a thi
kness of 199:7 � 0:2mg=
m2 was 254.1 MeV/u.The kinemati
ally 
omplete measurement of the break-up was performedusing the large-a

eptan
e (pmax=pmin�2, ��=�70mrad, ��=�140mrad)spe
trometer KaoS [14℄ as shown in Fig. 1. The break-up produ
ts were re
-ognized by 
oin
ident hits in the left and right parts of the KaoS TOF wall
onsisting of 15 plasti
 s
intillators ea
h. For re
onstru
ting the invariantmass, the momenta and the s
attering angles of 7Be and proton were mea-sured. Two pairs of two one-sided sili
on mi
rostrip dete
tors were pla
edat the entran
e of KaoS to tra
k the rea
tion produ
ts. Readout of in-dividual strips of ea
h dete
tor was performed by GASSIPLEX 
hips [15℄and CRAMS modules [16℄. The intrinsi
 angular resolution of the systemof the four sili
on mi
rostrip dete
tors amounts to 2.8 mrad whi
h takesinto a

ount 
rosstalks between neighbouring strips. In fa
t, due to angu-lar straggling, the s
attering angle resolution of the produ
ts was �=4.8mrad. The sili
on mi
rostrip dete
tors served also to dis
riminate the rea
-tion produ
ts from ba
kground or parasiti
 rea
tions elsewhere than in thetarget, through both the energy-loss measurement and the vertex positionre
onstru
tion. The a

ura
y of the vertex determination in beam dire
-tion, �z=9mm, allowed an unambiguous identi�
ation of Coulomb break-upevents in the 208Pb target.
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Fig. 1. Experimental setup. On the right we sket
h the target and two pairs ofsili
on mi
rostrip dete
tors separated by distan
es of about 15 
m, respe
tively.Momenta of the rea
tion produ
ts were analysed by KaoS. The spe
-trometer was �lled with helium gas (1 atm.) to redu
e angular and energystraggling. The momentum 
alibration was done by a sweep run of a pri-mary 12C beam over the full range of both MWPC. The same was performedwith a se
ondary 8B-beam of 261.8 MeV/u for the heavy-ion momentumrange. The position-to-momentum 
alibration 
oe�
ients were obtained



552 G. Surówka et al.from Monte-Carlo simulations with the program pa
kage GEANT [21℄. Res-olution of the momentum determination amounts to �p=p = 0:5%.Transmission losses of the break-up parti
les, due to nu
lear rea
tions inthe layers of matter downstream from the target, were 
al
ulated to be 2%from interpolated total rea
tion 
ross se
tions [17℄.3. Preliminary resultsThe experimental yield as a fun
tion of the relative energy of protonand 7Be is presented in Fig. 2. The plotted error-band shows the system-ati
al un
ertainties, whi
h are dominant over the statisti
al errors. Sin
eour 8B-beam had relatively low intensity, we had to use a 200 mg/
m2 thi
ktarget whi
h results in a rather poor relative-energy resolution amounting to�Erel=100 keV (180 keV) at Erel=0.6MeV (1.7 MeV). This is 
learly visibleat the M1 resonan
e.
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Fig. 2. Preliminary 7Be�p 
oin
iden
e yield ( d�dE � ") as a fun
tion of the relativeenergy in 
omparison with a Monte-Carlo simulation of the theoreti
al E1 
ompo-nent of Des
ouvement et al. [18℄, and the experimental M1 
ontribution from thedata of Filippone et al. [2℄.As a 
omparison to the experimental data, a GEANT Monte Carlo simu-lation was done whi
h took into a

ount the dete
tion e�
ien
y of our setup.The simulation assumed a nonresonant astrophysi
al fa
tor 
al
ulated byDes
ouvement and Baye [18℄ (normalized to the datasets of Filippone [2℄and Vaughn [3℄), whi
h was then 
onverted to the Coulomb-disso
iation
ross se
tion by the semi
lassi
al theory of Bertulani and Baur [20℄ (dashedhistogram). If we add in a similar way the experimental M1-resonan
e 
ontri-bution [2℄ (full histogram) we obtain a fairly good agreement with the data,thus 
on�rming dominant role of E1+M1 
ontributions to the Coulomb-disso
iation 
ross se
tion at our bombarding energy. Also the angular dis-tributions of the ex
ited 8B seem to leave no room for E2, but further studiesare ne
essary to 
on�rm this result. Fig. 3 shows the S17 fa
tor obtained
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iation of 8B at 254 MeV/u 553by 
omparison of the measured and the simulated yield, binned a

ordingto the resolution. Our result is 
onsistent with the lower-value S17 measure-ments [2, 3, 6℄. A theoreti
al model �tted to our data [19℄ shows a possibleextrapolation to zero energy.
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Fig. 3. The extra
ted S17 fa
tor for the full range of the measured Coulomb yield(�lled 
ir
les), preliminary. The solid 
urve shows the theoreti
al model of Bertu-lani et al. [19℄ for the E1 amplitude plus the M1 resonan
e from the dataset ofFilippone, �tted to our data. Dire
t-
apture results are drawn: Filippone et al. [2℄(open triangles), Vaughn et al. [3℄ (open boxes), Kavanagh et al. [4℄ (�lled trian-gles), Parker et al. [5℄ (�lled boxes) and Hamma
he et al. [6℄ (open 
rosses), allnormalized to the 7Li(d; p)8Li ECM=0.61 MeV resonan
e of 147mb [8℄. Open 
ir-
les denote results of Kiku
hi et al. [26℄ from the RIKEN Coulomb-disso
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