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Experimental opservaples

Different reactions grant the access to
different observables and conditions
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Transfer/fusion-induced fission: three flavors

2381 (6.1 AMeV) + 12C 238U (24 AMeV) + 12C/°Be
at VAMOS At LISE

23_ 24 A MeV




238 (6.1 AMeV) + 2C at VAMOS

- Setup based on inverse kinematics
- Transfer reactions produce unstable species, induce fission.

Fragment 2 |
MW: ToF
€ SizaEE
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Exogam:
Gammas

Fragment 1

MW: ToF

CD: %,y positions

SielielsE Target-like recoil
SPIDER (double stripped’
Si detector): dE-E, angles

FS's observables: Z, A, E*
Fragments’ observables: Z, A, g, angles, velocity, gammas.
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238 (6.1 AMeV) + 12C at VAMOS

]

IIIIIITI;IIIIII

L 3 1-1 0

e
PR NERN

- -
> - ...-‘_ ', - -
IR T o .

160

150

140

130

120

110

100

90

80

.llll

lllll!ll]lilnlllll

»

TNLAITLE

N |.|

D. Ramos, PhD at U. Santiago de Compostela

A from 80 to 160 (6 /A~03 %)

and Z from 30 to /0 (0/2~09 %)

confirmed by gamma identihcation.
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238 (6.1 AMeV) + 2C at VAMOS
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12C (2381, 240Py (E*~9 MeV) ) 10Be

Normalized yields
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238J (6.1 AMeV) + 12C at VAMOS

240Pu (E*~9 MeV)
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238 (6.1 AMeV) + 12C at VAMOS

240Pu (E*~9 MeV)
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240Pu (E*~9 MeV)
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Normalized yield
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12C (238U , 259CF (E*~45 MeV) )
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238 (6.1 AMeV) + 12C at VAMOS

250Cf (E*~45 MeV)

Fusion-fission reaction: High excitation energy:
angular momentum distribution multi-chance fission
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238 (6.1 AMeV) + 2C at VAMOS

250Cf (E*~45 MeV)

Widths and shapes behave as expected
with small differences.
<> marks the transition to symmetric f1ssion
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238 (6.1 AMeV) + 12C at VAMOS

250Cf (E*~45 MeV)
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238 (24 AMeV) + 12C/%Be at LISE

- Setup based on inverse kinematics
- Fusion-fission at different E*

Spokesperson:

| _z;gu 24 A MeV e O. Tarasov (NSCL) |

MWCP: ToF, x, y positions

A T~ i et

XY Si: dE-E T ,

4 Si stack |
DE,E |

|

i

ToF, x,y

Fragment’s observables: Z, A, g, angles, velocity, gammas.
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238 (24 AMeV) + 12C/%Be at LISE
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238 + 12C/9Be

Fusion-fission summary
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220CH 2380 (6.1 AMeV) + 12C
F* = 45 MeV

ekl

2*<7>498 ) 2*<A>=243 (v ~7)

247Cm 238U (24 AMeV) + 9Be
Er = 200 =50 ey

<L>N7;w,
£96 ) 2*<A>=232 (v ~15)

2 238U (24 AMeV) + 12C
E* =250 - 200 MeV
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25°</>=97 2*<A>=219 (v ~/)

no fusion occurs




polarisation

238 + 12C/9Be

Fusion-fission summary

width of isotopic distribution
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- As E* diminishes, <N>/Z becomes flat in U+C @ 6 AMeV (!!)
- U+Be recovers some shell influence (maybe due to evaporation)
- U+C @ 24 AMeV is remarkably similar to spallation reactions
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Summary and conclusions

« The study of transfer- and fusion-induced fission in inverse kinematics
allows the access to observables not available so far.

« We have shown A, Z, <N>/Z, and velocity distributions for 220Cf, 24/Cm,
and 249Pu, and their evolution with E* and the reaction mechanism.

« The 2%0Pu measured distributions are in agreement with their expected
behaviour.

o 20CT with E¥=45 MeV shows unexpected features in <N>/Z, velocity, and
isotopic distributions.

. The results on 29Cf reveal the need for a better understanding of the
fission process, post-sadd|e.

. The study of the isotopic distributions of fission fragments proves to be a
valid tool to extract new information on the fission dynamics.



