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Outline

● GANIL

● Reaction mechanisms at intermediate energies

● Evaporation

● INDRA-VAMOS experiment



  

From M. Lewitowicz



  

Reaction mechanisms at intermediate energies

Adapted from A. Vallée, PhD thesis
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De-Excitation mechanisms

Adapted from A. Vallée, PhD thesis



  

Evaporation

From R.Charity, How well can we describe statistical decay with GEMINI

Compound nucleus hypothesis

– Nucleus decay independent of formation

Hauser-Feshback formalism



  

Level density



  

Level density

Variation with the isospin ?

FGmodela≈mA [1−1
9 ( N−Z

A )
2

]

Other theoretical predictions



  

INDRA-VAMOS Experiment

Fusion-evaporation reactions

Constant excitation energy ≈ 2.9 AMeV

N/Z between 1 and 1.26



  

INDRA-VAMOS

INDRA
-17 rings, 336 modules

-Covers a solid angle of 90 % of 
4π sr 

-First 3 rings removed for VAMOS

-LCPs identification 



  

INDRA-VAMOS

INDRA
-17 rings, 336 modules

-Covers a solid angle of 90 % of 
4π sr 

-First 3 rings removed for VAMOS

-LCPs identification 

Large dynamic energy range

● Used primarily at intermediate 
energies 30-90 AMeV

● Was also used at low energy 
(Kr+Ca at 5.5 AMeV) and at high 
energy at GSI (Au+Au at 150 
AMeV, Xe+Sn at 250 AMeV and 
C+Au at 1.8 AGeV) 



  

INDRA-VAMOS

VAMOS
-CN residue identification

-βρ settings : 0.540-0.818 Tm

-θ settings : 0°, 1.5°, 2°, 4° 
and 8° 



  

INDRA-VAMOS

Mass identification with VAMOS

36Ar+58Ni 13.3 AMeV



  

INDRA-VAMOS

Coupling INDRA-VAMOS
● Residue isotopically identified in VAMOS
● Evaporated particles isotopically identified in INDRA
● Complete events if total charge detected
● Number of neutrons evaporated deduced from 

conservation of the mass



  

INDRA-VAMOS

Residue detected in VAMOS



  

INDRA-VAMOS

Multiplicity



  

INDRA-VAMOS



  

INDRA-VAMOS

Level density parameter 
from evaporation spectrum 

U=aT ²

d σ

dE
∝(E−Cb)exp(−(E−Cb)

T )



  

INDRA-VAMOS
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INDRA-VAMOS

Sequential Decay

R. J. Charity Phys. Rev. C 58, 1073 (1998)

Evaporation attractor line



  

Conclusion

● Coupling of INDRA and VAMOS gives unique results

● Mass identification of the residue with VAMOS gives 
new ways to study de-excitation properties

● Thank you for your attention !
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