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The VAMOS Spectrometer

Isotopic Identification of Heavy lons
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The VAMOS Spectrometer

Isotopic Identification of Heavy lons

dE (a.u)

45000

40000

35000
30000
25000
20000

15000

Focal Plane

Dipole

Velocity
Filter

Z.=50

Quadrupole Quadrupole
Horizontal Vertical

RESOLUTIONS:

.GA/A ~3x1073 (FWHM)| of -
0Z/Z~13 % (FWHM) | of

200

50[-+

2505+

Reaction
¥ Chamber

Mass
 Identification
asofeec bt AN ...
A s /11| ——
R
Ny @ L
m; ............................... ; _________________________
: Al PR FER TN R i.u.h.nln.d.”

A

Ly ]
(\70 80 90 100 110 120 130 140 150 160



CANIL

Evolution of the VAMOS Identification

Focal Plane Configuration
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Multi-nucleon Transfer Reactions
Access to Actinides



G '\N i I_ Fissioning System ldentification

238/ 232Th beam at ~6 MeV/u (Coulomb energies)

« STRIP SILICON TELESCOPE

/ « Identification of the fissioning system by \
detection of the target-like recoil

« Measurement of the Excitation Energy by
reconstruction the binary reaction

« Measurement to fission probabilites by
detection of fission fragments
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G '\N i I_ Fissioning System ldentification

« PISTA GANIL-CEA/DAM
collaboration
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G '\N i I_ Fission Fragments Detection
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Fission Fragments Detection

4 Fission Fragments: N
« FFZ:30-70

« FFA:80-160

« FF angle: 0 - 30 deg

« FF Vlab: 1 -5 cm/ns

8 meters
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Evolution with the Excitation Energy
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Effect of Prompt-Neutron evaporation

28 + 2p -> 40Py
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Effect of Prompt-Neutron evaporation
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Even-Odd Stagering in Fission
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odd effect for high asymmetry: unpair proton
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D. Ramos et al., Phys. Rev. C 107, L021601 (2023)



CANIL

Even-Odd Stagering in Fission
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Dissipation in Fission
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AN

2381 + 2p -> 240Py
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Fusion Reactions
The n-defficient Pre-actinides Region
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Fusion-Fission in n-defficient pre-Actinides

VAMOS . 124Xe (4.3 MeV/u) + >*Fe — "8Hg (E,=34 MeV)
:" « 2 arms at 64° (folding angle)
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Fusion-Fission in n-defficient pre-Actinides
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124Xe (4.3 MeV/u) + 5Fe — '"*Hg (E =34 MeV)

« 2 arms at 64° (folding angle)

« Complete-Kinematics Measurement

New Measurement (2024):

2V method
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« First isotopic FF measurement in
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« Confirmed presence of
asymetric fission in '73Hg
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Current status
Towards High Resolution &
Highly Correlated Data
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Present and Future of Fission@VAMOS
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238U beam + PISTA detector 2024

Unprecedent resolution

Access to new region of actinides

HIGH RESOLUTION 2V detection
o First measurement in beam
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« Pre-neutron evaporation fission yields
« Isotopic distribution of FF Kinetic Energy
« Isotopic neutron evaporation multiplicities
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FUSION-FISSION at FISSION BARRIER ENERGIES 2025 o
. Heavy beams + light gaseous detectors Fission in Light Systems (Z<=60)
« Gas cell under development at GANIL
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G \\‘ 1 Conclusions
ANANIL
. NEUTRON WALL @ VAMOS

- Entry egion % « Neutron multiplicity + Neutron energy

VAMOS is a powerful instrument for heavy
« Disentangle pre-scission neutrons

ions identification
« Large phase-space acceptance oy egmints QSRR

« High identification resolution l
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The use of Inverse-Kinematics combined with the magnetic
spectrometers gives access to full fission-fragments
identification of exotic fissioning systems = e

Coulomb Energies favors the access to Scission-point observables

The fission@VAMOS program is under continuous improvements:

Planning already the next steps:
o PISTA v2
o Neutron Wall
o Extension use of Gas Cell

4 meters
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« NEUTRON WALL @ VAMOS

Requirements :

 High Time resolution (~200 ps) —

 High Granularity (~2 cm)

Energy resolution
~200 keV

4 meters
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