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This travel starts at the TANDEM Laboratory of the Niels Bohr Institut in Risø, Denmark

It was beginning of June 1990
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Statistical model calculation using CASCADE 
code: 
• Strength = 100% EWSR 
•  increasing with E*
• Egdr constant with E*

J.J.Gaardhoje et al PRL56(1986)1783  (LBL) 

J.J.Gaardhoje et al PRL53 (1984)148 (TANDEM in Risø)
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GDR Width evolution at low E*  



Study of GDR properties for T > 2 MeV

Reaction:   40Ar+70Ge @ 10 MeV/A
Hot nuclei (110Sn) were populated at E*   230 MeV
Gamma-rays were measured in coincidence with Evaporation 
Residues (using PPAC)

A. Bracco et al. PRL62(1989)2080 (Grenoble)

S=100% EWSR
EGDR = 16 MeV
 = 13 MeV
a = A/8

The first evidence for a GDR width saturation at about 13 MeV due to saturation of 
transferred angular momentum.

Bremsstrahlung emission:
• Mostly accounted for in terms of np
      collisions
• Yield dependent on beam energy 

and on the size of the overlap region 
• Dominant contribution above  30-35 

MeV
• exponential trend with a slope 

reflecting projectile and target fermi 
momenta combination



Quenching of the GDR in Hot nuclei
First evidence of a GDR quenching was observed by Gaardhoje et al. in 1987 studying the reactions 40Ar + 
70Ge 15A and 24A MeV 
Fusion events selected through measurements using PPAC (DE-T) 
Hot systems populated at E*  ≈  320 and E* ≈ 600 MeV
Large distribution in momentum transfer 
                             

Residue 
ToF 

distributio
n

At E* = 320
Gamma spectrum reproduced
assuming for the GDR:
• Strenght: 100%
• EGDR = 15.5 MeV
• Width = 15 MeV 

At E* ≈ 600 MeV the spectrum was nearly identical to 
the one at 320 MeV 

Possible interpretation in terms of loss 
of collectivity due to different 
mechanisms

J.J. Gaardhoje et al PRL59 (1987)1409 



GDR Multiplicity

Initial Publications

Multiplicity distributions for different 
fold values  (HECTOR)

Angular anisotropy a2(E) for 110Sn 
at E* = 92 MeV and I~ 60h

109Sn @ E*= 80 MeV
110Sn @ E*= 92 MeV

Measurement to determine how the energy resolution of a large HpGe
detector ( ~ 70%) is affected by irradiation with fast neutron fluxes



My Activities @ LNS – Catania 

Intermediate energy heavy ion collisions
Studies using MEDEA setup in GANIL 
and LNS

Characterization of the pre-equilibrium 
emission:
• High energy protons
• High energy gamma-rays
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GDR quenching
36Ar + 90Zr  @ 27 
MeV/A

The -ray multiplicity 
saturation was 
consistent with a 
disappearance of the 
GDR strenght above 
E* = 250 MeV



My real start in the GDR business (2002-2003)

Map the evolution of the GDR properties to search for the 
onset of the GDR quenching in the region 150<E*<330 MeV 

Build SOLE + Maciste setup to complement MEDEA

MEDEA SOLE MACISTE

MEDEA

Evaporation Residues were 
focused by the magnetic field of 
SOLE on the focal plane detector 
MACISTE (4MWPC + 3 E-E 
telescopes

beam



Hot GDR properties scenario up to 2006
Most of the activities were focused on the GDR Width evolution with Temperature and Spin

Previous work was extended populating 106Sn nuclei at E* = 80 
MeV and lower J using 58Ni+48Ti @ 260 MeV

Different J intervals selected through low -ray 
multiplicity 

GDR Width evolution: J-dependence

A. Bracco et al PRL74 (1995) 3748

Mattiuzzi et al , NPA612(1997) 262

The width of the GDR is roughly constant for J < 35h, 
increasing rapidly for higher angular momenta. Good 
agreement with theoretical calculations within TSFM



Camera et al.

PR.C60 (1999)014306

M.Kmiecik et al.

 NPA674 (2000) 29

Basic assumptions of TSFM work in 

describing the data trend: 

Dipole vibration coupled to the 

ensamble of nuclear deformations 

characterising the nucleus at finite T 

and J.

Width increase with J reflects the 

increase in the splitting of GDR 

components associated to increase 

in deformation induced by rotation.

M. Mattiuzzi et al. 

NPA612 (1997) 262

GDR Width evolution: J-dependence 
Measurement in different mass regions.
Width  increase  depends on the system A → J value at which the increase takes place 
goes up with A.                                                                        
Deformation is driven by rotational frequency 



GDR Width evolution: T-dependence 

90Zr + 89Y → 179Au @ E* = 20 MeV 

90Zr  beam @ 352 MeV

GDR width in 179Au at very low T

Probe nuclear shapes in the region of temperature T = 0.5 – 1 MeV to 
investigate how shell effects decrease with increasing temperature.

The data on the GDR width show a value smaller than 
what would be expected in a nucleus where shell 
effects do not play a role



GDR width in 132Ce hot nuclei up to T= 4 MeV

In mass region A ~ 130 the GDR Width increases with T

The trend can be reproduced including compound nucleus lifetime
within the TFM calculation

Wieland et al. Phys. Rev. Lett. 97(2006)012501

Investigation of the problem required new data:
•  a good control on the pre-equilibrium emission 
       

Symmetric reactions used to populate hot nuclei
of 132Ce at  E* = 100, 150 and 200 MeV

Pre-equilibrium corrections applied to 
GDR width in the  A ~ 120 systematics 
at high T. 

P.M.Kelly et al. PRL82 (1999)3404
K.A.Snover NPA687 (2001) 337c

Study of GDR properties for T > 2 MeV



GDR quenching 

Evolution of the GDR properties up to E* = 330 MeV with MEDEA 

Reactions studied:          116Sn + 12C, 24Mg @  17 MeV/A

                                            116Sn + 12C, 24Mg @  23 MeV/A

CASCADE at 150 MeV A=124
CASCADE at 190 MeV A=123
CASCADE at 270 MeV A=132
CASCADE at 330 MeV A=128
GDR inputs:
• 100% EWSR
•  EGDR = 14
• GDR = 11 – 13 (increases with E*)
•  a = a(T) (Ormand et al PRC40(1989)1510)

E* = 270 MeV Ecut = 230 MeV
E* = 330 MeV Ecut = 240 MeV Sharp cutoff → sudden disappearance 

of the GDR in nuclei for excitation 
energies around E*/A ∼ 1.7–1.8 MeV

 multiplicity in the region: 12 – 20 MeV

Cascade yield between 12 – 20 MeV

Standard
Sharp cutoff Bortignon Model

• A surprisingly abrupt onset of the GDR 
quenching is observed which cannot be 
reproduced by any of the existing models. 

• Data are better reproduced assuming a yield
suppression model



Detectors

HPGE 

= 0.15 

LaBr3 CLYC



LaBr3 characterization at the LNS

Many test of LaBr3 crystals were performed at the LNS using sources: AmBe, PuC, AmBe+Ni 



CSN3



CSN 3



Maya Archeology 



Maya Long Count 
Baktun   144000 days
Katun    7200 days
Tun       360 days
Uinal     20 days
Kin         1 day

ki'imak K'iin k'aaba'

Celebrating events using Maya Writing system

13.0.11.17.18  
6 Etz’nab’ 
1 Sak’

17 october 2024 

• Date
• Name
• Sentence

Franco

Name

HAPPY BIRTHDAY !!
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