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influenced by environment (in nuclear  “ 4 “ " 5 "
phys. ,environment” = nuclear structure)

the structure influences reaction channels and

couplings between them (e.g. seen in fusion cross section
enhancement)

barrier distribution is a fingerprint of the couplings

theory testing: Coupled Channels Method with strong
channels® explicitly taken into account

() strong channels = connected with collective state excitations
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QUASI-ELASTIC BACKSCATTERING

1.0

0.8 \

0.6
0.4 \
0.2

0.0

qe/S Ruth

42'44'46'48'50'52'54'56'58'60
E.. [MeV]

d S
D (E)=- ae
qE( ) dE SRuth




D¢ (E) / miey™]

1 KE) f H'E'U_I'

=

800
600 |

400 |

300 &

el i b 1 i B i &

H.Timmers et al.,, NP A 633(1998)421



DH(E) (MevL)

p%elg) eyl

160 + 1445m

TII[IITI ]TIITITIITI

(a)

T T
Lidliasidig

b

iy
-

———

L.t
T

(b)

il
-

o
il
e
—
—
———
Es
e
B i
e
.
——
s

R s i e
T

=2 o0 4 Lo i 8 s 8 1 &5 9 %0 & 5 8 3. 3 5

3 60 65 70

H.Timmers et al., NP. A584(1995)195



3 W&"

Cluster

model

f— a — 5 Jd

Sa configuration of the basis intrinsic wave function in the
a-"*"C.« GCM; d is the distance between two « in *C-like core, and
a and b are treated as the generator coordinates.
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Realisation of the QE method in the Warsaw Cyclotro  n experiments

D (|E)=-
qE( ) dE SRuth









Results of
measurements:

For 118Sn:
no “structure”
no agreement with theory



Results of
measurements:

For 118Sn:
no “structure”
no agreement with theory

for MN;:
visible “structure”
good agreement with theory



What causes smoothing out of structure In
the case of the Sn targets?

Hypothesis: p, n, TRANSFER during ?°Ne scattering

disregarded in the CC calculations
stronger in the Sn than in the Ni case
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Next candidate for study: Zr
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Expectations & experimental results:
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Transfer probablity measurements:
ICARE @ HIL






ToF method - experimental set-up
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Example of ToF vs energy spectrum
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Transfer ds/dw[mb/ster]
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Non-transfer backscattering

20N e + 90927y
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Apparently QE barrier distributions can be smoothed by
a large number of weakly populated single-particle

excitations

How about Dy .?
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Fresco: *’Ne + **Pb; Transfer: -1p, +1n
W for +1n channel fitted

0.16 ' | ' | v | v | T | T | T | T |
el + inel | | | | |
el + inel + trans

oazd N

T e

0.00 41—
84 86 83 90 92 94 96 98 100 102

E_ [MeV]







Projects for the future:

D, . for 2°Ne + 90927y
qu for 20Ne + °8.60,61N]j

D, for 2%--Mg + 58Ni,%0.92Zy
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