
From VAMOS to VAMOS++From VAMOS to VAMOS++

Essential for nuclear structure and reaction studies

 Identification of reaction products

 Large acceptance

 Coupling with different arrays (EXOGAM, 
MUST2 …)
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Variable Mode OperationVariable Mode Operation
 QQ – Focusing Mode

 QQD – Spectrometer

 Variable Dispersion

 Recoil Separator

 QQF(D) 

 QQD (Gas filled)

Detectors

beam
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Software Spectrometer

Initial coordinates deduced from final coordinates
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Heavy/Slow Ion Heavy/Slow Ion DetectionDetection

Ionisation Chamber Secondary electron Detector

Mylar emissive foil



VAMOS MeasurementVAMOS Measurement
(Software Spectrometer)(Software Spectrometer)
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Isotopic Yields of Fission Isotopic Yields of Fission 
FragmentsFragments



Identification: U + CIdentification: U + C

M. Caamaño, F. Rejmund, K.H. Schmidt et al.,  ongoing analysis (April 2008)



Mass DistributionsMass Distributions



IsotopicallyIsotopically identified identified 
fragments fragments 138138XeXe



 dE–E gate on Ru
(Z=44)
 Measured Mass
 Measured Energy of 
-ray

 Doppler correction 
using measured V

 Gate on 133Xe (Z=54)
 Measured Energy of 
-ray

 Doppler correction 
using V deduced for 
the partner

Light Fission FragmentLight Fission Fragment

238U + 12C  = 250Cf* = 
133Xe + 108Ru + 9n  



Acceptance of VAMOSAcceptance of VAMOS
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~45 cm

Acceptance is determined by a detector size !



Proposed improvementProposed improvement

By doubling of size of the 
focal plane detection



VAMOS++



VAMOS++VAMOS++
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129129Xe @ 7.5 MeV/u + Xe @ 7.5 MeV/u + 197197AuAu
VAMOS VAMOS atat 4040



129129Xe @ 7.5 MeV/u + Xe @ 7.5 MeV/u + 197197AuAu
VAMOS VAMOS atat 4040



AcceptanceAcceptance



Gas Filled versionGas Filled version

He gas

x,y,E,E,Tof

Ch.Schmitt et al., NIMA621(2010)558

 C foil before the target  for vacuum/gas 
separation

 He gas-filling ~(0.2–1.3) mbar

 beam dump (Ta plate)

40Ca (196 MeV) + 150Sm  190Pb* (ER ~ 50mb)



SpectraSpectra



Optimal conditions : Bρ0=1.65Tm and p ~ 1mbar (with present simple set-up  
Beam rejection factor > 1010

No direct beam on the detectors for 1.2.1010 40Ca per sec sent in VAMOS

Transmission (from ion-optical calculations)

3n evaporation channel

Input

Trans-
mitted ~ 80% for  evaporation channels     

~ 95% for neutron/proton channels

~ 80% for  evaporation channels     

~ 95% for neutron/proton channels

Ch.S et al., NIMA(2010)

M.Mazzocco S al., 

NIMB266(2007)3467

J. Saren et al., 

Workshop TASCA09

Large  aperture 

Big detectors

PerformancesPerformances



Improvements towards physics Improvements towards physics 
experimentsexperiments

 Beam dump behind VAMOS and shielded ( scattering from there)

 Differential pumping system ( -background) 

 Recoil Decay Tagging with MUSETT (ER-decay correlation)

Larger beam rejection and transmission



The The spectrumspectrum of of 134134XeXe

Fotiades PRC 75,

054322 (2007)










