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Nucleon pairs and pairing

CANiIL

BCS scheme (in superconductors)
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BCS scheme (in nuclei)
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Nucleon pairs and pairing

Nucleon interaction BCS scheme (in nuclei)
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Nucleon pairs and pairing GANIL

Nucleon interaction BCS scheme (in nuclei)
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Nucleon pairs and pairing
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Pairing in transfer reactions
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Current status of pn pairing by transfer
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Current status of pn pairing by transfer GANIL
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“8Cr(p,3He)*°V experiment
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LISE Beam line at GANIL GANIL
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Scheme of the LISE spectrometer

Beam characteristics

+ Primary beam: 30Cr at 72 MeV/u

+ Secondary beam: “8Cr at 30 MeV/u,
99% purity

+ Secondary target: CH, 5 mgcm?
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Experimental setup GANIL

MUGAST@LISE
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Experimental setup GANIL

MUGAST@LISE

Trapezoids

Target MUST2
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Details on detectors G ,\N i I_
MUST2 (forward angles)
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Details on detectors G ,\N i I_
MUST2 (forward angles)

ZDD scheme

4 Drift Chambers 5 lonisation Chambers 5 Plastics

=[]

CSI(PD) « 4 drift chambers in the entrance
DSSD 128+128 e + Gaseous section contains 5 ionization chambers
300um + 5 beam stopping plastics with 2 PMTs each

10cm

 Two layers of detection: DSSD and Csl crystals
« Particle identification by AE/E or AE/TOF
« Light charged particle angle and total energy
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Reaction channel identification
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Two-body kinematics
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Two-body kinematics GANIL
Missing mass method Excitation energy
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Isovector channel angular distribution GANIL

Comparison with DWBA
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Isovector channel angular distribution GANIL

Comparison with DWBA
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Interpretation



Comparison of integrated CS with theory
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Quadrupole deformation of “Cr GANIL

HF + SM calculations
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Pairing and deformation

CANiIL
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How to break superconductivity ?

CANiIL

Anderson Limit

ing. On the other hand, on reducing the particle
size, we will begin to get to the point at which the
scattered wave functions ¥, have energies Ep
which are separated by discrete energy gaps. That
is, their energies must extend over something like
the total Fermi energy, which is about 10 eV; and
if there were only about a thousand electrons, that
would mean that the energy differences between
the states would be of the order of 0-01 ¢V, With
such energy differences among the E,, supercon-
ductivity would no longer be possible; in fact, it is
fairly easily seen that the energy differences must
be less than the energy gap. That means that
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How to break superconductivity ? GANIL

Anderson Limit N
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lllustration with schematic deformed BCS G,\N i I_

Deformed BCS

» Equation (5) from Simkovic et al. (2003)
based on Civitarese et al. (1997)

» No isoscalar pairing, single particle energies
from CEA DAM HFB (AMEDEE database)
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lllustration with schematic deformed BCS G,\N i I_

Deformed BCS Nuclear Anderson limit N

» Equation (5) from Simkovic et al. (2003) —
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lllustration with schematic deformed BCS G,\N i I_

Deformed BCS Nuclear Anderson limit N
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lllustration with schematic deformed BCS G,\N i I_

Deformed BCS

Nuclear Anderson limit

» Equation (5) from Simkovic et al. (2003)
based on Civitarese et al. (1997) .
» No isoscalar pairing, single particle energies
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lllustration with schematic deformed BCS G,\N i I_

Deformed BCS Nuclear Anderson limit N

» Equation (5) from Simkovic et al. (2003) 1o/
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Conclusion and perspectives



Conclusion G,\N i I_

Physics conclusion N

+ 48Cr(p,3He)*¢V @ 30 MeV/u measured at GANIL
LISE

« Pairing collectivity hindered because of large 3

* Analogy with Anderson limit in supraconductors
suggested

» Other deformed nuclei could be favorable cases for
pairing + deformation
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