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Direct kinematics

e Fragments with low energy
e Mass distribution measurements
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Inverse kinematics

e Fragments with high energy
® Direct Z distribution measurements
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INVERSE KINEMATICS + |
MAGNETIC SPECTROMETER _‘
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FULL ISOTOPIC FRAGMENT
DISTRIBUTION

Transfer-Fission:

10 n-rich actinides produced with a
distribution of Ex below 30 MeV

Fusion-Fission:

production of 2°Cf with Ex = 46 MeV
10 times more likely than any transfer
channel




-Fissioning system identification

EXPERIMENTAL SETUP : :
-Exctation energy reconstruction
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-Fission fragment identification

-Fission kinematics reconstruction VAMOS
fission

2 fragment

EXOGAM
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ISOTOPIC FISSION YIELDS




ELEMENTAL FISSION YIELDS

By (74MeV)  —— *Cm (23 MeV)
*Np (7.5 MeV) 20Cf (46 MeV)
*py (10.7 MeV)

e Stabilization of the heavy fragment

e Light fragment shifted with a constant
maximum Z=40 at low Ex

e Strong even-odd staggering at low E,
in even-Z systems

Normalised Yield
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e Asymmetric Fission Modes positions:
(U. Brosa et al. Phys. Reports 197(1990)167)

Standard I : Spherical heavy fragment,

G : . Z ~52
compact scission configuration
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Z EVEN-ODD STAGGERING
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® The even-odd effect increases with the fragment

asymmetry with a local maximum around Z~50
® Systems at higher Ex show lower even-odd effect
® Odd-Z nuclei 2°Np show oposite behavior
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Z?/A of fissioning system

Even-Z nuclei (red) compared with
thermal-neutron induced fission
(black) at different asymmetries

* For central asymmetry, the impact of
Z2/A dominates over Ex difference




Normalised Yield

NEUNTRON DISTRIBUTIONS AND NEUTRON EXCESS
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Fragment N

e Charge polarization with the heavy
fragment more n-rich than the light
fragment

e High <N>/Z at Z~50 at low Ej,
decreasing in systems at higher Ex

e Tendency to the double magic nucleus
1926

e [.ocal maximum at Z~40

* Post neutron evaporation
~ @ Maximum in the heavy fragment at N=82
- @ Unexpected maximum in the light fragment

N~60

- ® The no-flat plateau of 2°Cf reflects the effect
~ of the increasing neutron evaporation
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ISOTOPIC DISTRIBUTION IN Z=50
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® The isotopic distribution of Z=50 is mainly described by two fission modes: SL, related
to the symmetric fission and SI, related to spherical closed shells (N=82, Z=50)

e The Ex feeds the SL mode while the SI mode shows an interplay between the E, and
the fissility parameter
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CONCLUSIONS

The use of inverse kinematics with the VAMOS spectrometer allowed the
characterization of fissioning system in terms of Z, A, and E,, and the isotopic
identification of their full fragment distribution.

The measured elemental and neutron yield distributions show a dominant effect
of structure at low E,, while at higher E,, the macroscopic features become more
relevant. Maxima of production are observed in Z=40 and N=60,82.

The local even-odd effect is found to increase around Z~50 splits, consistent with
a larger binding energy, and at high asymmetry.

The correlation between N and Z also reveals the effect of structure: a charge
polarization with a saw-tooth behavior appears with a maximum governed by
1325n. Again, increasing E. reduces this structure effect, but mainly on the
heavy fragment.

The isotopic distributions of Z=50 suggest that the SL mode is mainly governed
by Ex while the SI shows also the impact of the fissility.




MASS FISSION YIELDS
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EXOGAM detector allow us to evaluate the
excitation probability of the target-like nuclei

>
)
X
o]
A
S
%)
2
c
>
o)
O

2% 4439 keV

, 0%, gs.

12C

3000
E, (keV)

1/2, 2125 keV 50}

l

. 3/2,9.s.

2000 3000 4000 5000

!

0

!

7000 2000

20

Counts/20 keV
Counts/20 keV

10

2000 0

— T
1000 1500 2000 2500 3000

2", 3368 keV

_ Vv  0%gs.
1()[;‘3

200

100F

0

2000

E, (keV)

3000

4000

| v-rays measurements show excited states in 12C, 1B and
19Be in coincidence with fission with Py = 0.12-0.14
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DEFORMATION (B)

Wilkins Scission Point
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GEF calculation
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present data (7.4 MeV) —— ( ,f) (14 MeV)
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