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Qutline:

= General introduction on warm rotating nuclei
= Specific properties of fusion-evaporation reactions induced by n-rich
beams = see also LOI by P. Bednarczyk

= fopics to be addressed with exotic beams:
o dependence of properties of warm rotating nuclei on T,I,N
0 order-to-chaos transition

= proposed reactions and requirements

= detection array

= conclusions



Warm rotating huclei
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Collective Rotation: de-excitation spectra
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Exotic Beams: fusion-evaporation reactions ~5 MeV/A

Stable beams: fission limits the maximum angular momentum of the nucleus

N-rich beams: fission barrier increases with N
population of larger angular momenta
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Exotic Beams:
Dependence of rotational damping width I',,;on Tand I

8 Temperature dependance
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Exotic Beams:
Dependence of rotational damping width on N

Need for n-rich

Accessible Yb isotopes beams
with stable 0 -
beams I AF176 13254+48Ca—s 176Yb + 4n
- A-168 Tbi‘d 1305n+48Ca— 174Yb + 4n
S' 30r a pe /0/ -
g I S\l\.
L:é 0l w\n 7‘
1000 N _— : Shell structure effects
_ A J
Fror = 2(280) ® 10 12 & 1%
Aw, = VAONE + (AoyP)? N

Expected increase of T,y (~25%) with N number, mainly driven by neutrons

M. Matsuo et al., PLB465(1999)1



Order-to-chaos transition: Selection rules on K quantum number
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SPES Beams: proposed reactions

1325n + *8Ca --> 176Yb+4n
I'o+ dependence on T, T and N 1305, , 487 __s 174ypsan

Order-to-caos transition 136 Te + 48Cq --> 180Hf+4n

beam intensities & 108 pps
one order of magnitude less than
presently available with stable beams,

1 pnA. i.e. ~10° pps.
P PP E... ~5 MeV/u

I~70h
U~2 MeV



Proposed array

Need for a 4n y array:
Ge Ball (AGATA) + LaBr; scintillators

High-efficiency array could compensate low beam intensities



1D analysis

With expected 15 operation beam
currents (~ 108) only analysis of 1D
spectra will be feasible

=> Chance to study first

fundamental information as
measurement of damping width

S. Frattini et al., PRL83(1999)5234
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Conclusions and perspectives

» fusion-evaporation reactions induced by n-rich beams of SPES :

¢ higher fission barrier

¢ chance to reach larger angular momenta and internal energies

®» study of warm rotating nuclei with n-rich beams of SPES:

¢ I'.; dependence on Temperature/Spin
¢ T'.,; dependence on neutron number

% order-to-chaos transition
®» Requirements: E, ., ~ 5 MeV/u

} Yb chain A=168-176
> 1801

Loeam ~ 107 pps

®» 4y array: AGATA + LaBr; :

improved efficiency compensate lower I,

4 Proposed reactions:

1325n + 48Ca --> 176Yb+4n
130Sn + 48Ca --> 174Yb+4n
136Te + 48Cq --> 180Hf+4n

\_

]» Feasible at 15t operation of SPES
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