d‘PN PHENIICS

ISSQEJADYE PHYSIQUE NUCLEAIRE DOCtoraI SChOOI Days

LAL, Orsay
May 9" — 11" 2016

S PARIS

Comprendre le monde,

DEEP INELASTIC

REACTIONS
AT INTERMEDIATE ENERGIES
ABOVE THE COULOMB BARRIER

~+
\\

Ecole Doctorale

Claire Portail
PHENIICS : - - :
Docioral Sehool : lulian Stefan, Faical Azaiez, E589, E677 & T14-01 collaborations
[ )
( ]




dle OUTLINE

INSTITUT DE PHYSIQUE NUCLEAIRE

ORSAY

* Deep Inelastic Collisions mechanism

- Main features
- From grazing angle to 0°

« VAMOS & LISE experiments:

- Aim & setup
- Preliminary results

e Conclusion & Outlook
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d‘PN 1.1/ DEEP INELASTIC COLLISIONS

INSTITUT DE PHYSIQUE NUCLEAIRE

ORSAY

Short: 10%'s Interaction time Long: 107"s

>

[ Direct reaction ] T

[Compound nucIeusJ

Loss of the entrance
channel memory

>
- Only few nucleons involved - All nucleons involved

- Products: quasi-target/projectile - Products from the CN decay

DEEP INELASTIC
COLLISIONS
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JIPN .2 / DIC MECHANISM

INSTITUT DE PHYSIQUE NUCLEAIRE
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DEEP INELASTIC
COLLISIONS (DIC)

[ AJZ equilibration ]
i

may favour neutron transfe

Most neutron-rich
beam & target

Used now for structure
studies of neutron-rich nuclei
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JIPN .2 / DIC MECHANISM
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DEEP INELASTIC Neutron evaporation
C 0 L L | S | O N S (D I C) High excitation energy limits the}
neutron-rich nuclei production

L. - Lowest incident
[ A/Z equilibration } energy
s r

ay favour neutron transfe

Most neutron-rich
beam & target

Used now for structure
studies of neutron-rich nuclei
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JIPN .2 / DIC MECHANISM

INSTITUT DE PHYSIQUE NUCLEAIRE

ORSAY

DEEP INELASTIC Neutron evaporation
u \Y

COLL'S'ONS (DIC) High excitation energy limits the

neutron-rich nuclei production

Lowest incident
AlZ equnlbratlon energy
may favour neutron transfer

Most neutron-rich Beam energy

beam & target around the

Coulomb barrier

Used now for structure
studies of neutron-rich nuclei

Grazing angle
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JIPN .2 / DIC MECHANISM

INSTITUT DE PHYSIQUE NUCLEAIRE
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DEEP INELASTIC " 7
eutron evaporation
COLL'S'ONS (DIC) High excitation energy limits the
\ neutron-rich nuclei production
/ Lowest incident
- AlZ equnlbratlon energy
[ Orbiting phenomenon, J may favour neutron transfer
Iarge anQUIar distribution Most neutron-rich Beam energy
beam & target around the
Coulomb barrier

Used now for structure
studies of neutron-rich nuclei

Grazing angle
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JIPN .2 / DIC MECHANISM

INSTITUT DE PHYSIQUE NUCLEAIRE

ORSAY

DEEP INELASTIC Neutron evaporation
u \' I
COLL'S'ONS (DIC) High excitation energy limits the
\ neutron-rich nuclei production
/ Lowest incident
AlZ equnlbratlon energy
[ Orbiting phenomenon, J may favour neutron transfer
Iarge anQUIar distribution Most neutron-rich Beam energy
beam & target around the
Coulomb barrier

Used now for structure
studles of neutron-rich nuclei

\ / Grazing angle

How evolves the DIC mechanism
from grazing angle to 0° ?
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dle .3/ LOOKING AT 0°

INSTITUT DE PHYSIQUE NUCLEAIRE
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Beam energy around  _ Angular distribution mainly
the Coulomb barrier peaked around grazing angle

300

Increase the cross-section around 0°
250
200
150F

Increase the incident energy

100t

C.M. ENERGY OF K IONS (MeV)

1 L 1 L
10° 20° 3o° 40° 50° 60° =)
cM

o Working above the Coulomb barrier
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dle .3/ LOOKING AT 0°

INSTITUT DE PHYSIQUE NUCLEAIRE

ORSAY

Beam energy around  _ Angular distribution mainly
the Coulomb barrier peaked around grazing angle

300

Increase the cross-section around 0°
250
200
150F

Increase the incident energy

100t

C.M. ENERGY OF K IONS (MeV)

1 1 L 1 L
10° 20° 3o° 40° 50° 60° =)
cM

o Working above the Coulomb barrier

How exotic are the
nuclei produced at 0° ?

Neutron evaporation ?
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leN A1/ VAMOS EXPERIMENT

ES589 — April 2010

INSTITUT DE PHYSIQUE NUCLEAIRE

ORSAY

Beam: “*Ca @ 10 A MeV
Target: “°U @ 170 pg/cm?®

Particles detection:
VAMOS focal plane
o 2 Drift chambers
» 3 lonisation chambers
« 1 Silicon wall (21 Si)

VAMOS angles: y-rays detection:
30°, 15° & 0° 7 EXOGAM clovers
[ Study the DIC mechanism towards 0° ]
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!‘PN 1.2 / VAMOS RECONSTRUCTION
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Detector Measure

Xi, Y, Of,pf
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JIPN 1.2/ VAMOS RECONSTRUCTION
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Detector Measure

ToF o | AE E spectrum - Z selection
x1
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40?
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JIPN 1.2/ VAMOS RECONSTRUCTION
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| AE E spectrum - Z selection
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Reconstructed
parameters
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dle 1.2/ VAMOS RECONSTRUCTION
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| AE E spectrum - Z selection
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dle 1.2/ VAMOS RECONSTRUCTION
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| Gamma Spectrum of * Catfor 6=30deg |
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dle 1.3/ MASS SPECTRA

INSTITUT DE PHYSIQUE NUCLEAIRE
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~ Ar mass spectrum, 6 = 30 deg 9 = 30°
Bpo=1.05 1.12& 1.19 Tm
ol r N
foro Produced at 30°:

Y ““Ar (N/Z = 1.67)

9 ®S (N/Z = 1.69) |

| S mass spectrum, 6 = 30 deg |
g S 438
Acceptance of the spectrometer i
remains to be taken into account Sep
for cross-sections %ﬂmﬂm P’H
w““m’—”
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d‘PN .1/ LISE EXPERIMENT

E677 / T14-01 — May / June 2015

INSTITUT DE PHYSIQUE NUCLEAIRE

ORSAY

Limited with
VAMOS

s
| ﬂ . D4 detection system:
— » lonisation chamber
. AE Si (37 pm)
E Si (300 um)
Beams: Targets:
* S @ 12 AMeV « 28y @ 1.1 mg/cm?

« "O@85AMeV « “C @ 1 mg/cm?

[ Study the DIC mechanism at 0° ]
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JIPN CONCLUSION & OUTLOOK

INSTITUT DE PHYSIQUE NUCLEAIRE

ORSAY

« VAMOS experiment:

- Angular coverage between 7° and 35°
- Gamma decay recorded

- Acceptance remains to be taken into account

* LISE experiment:
- Preliminary analysis: up to 4 neutrons added
- Analysis is underway

THANK YOU !
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