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Pairing In self -conjugate nuclel
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In nucleifar from N=Z, protons and neutrons
occupyverydifferent orbitals the valence
nucleonsdo notinteract

For a pair ofiucleory ¢ XXICKkTrQ,1m

Onlynn and pppairing identical particlesin
time reversedorbits (J=0) C T=1 (Pauli)
Thisisthe isovectorpairinginvolvingnn and

Likenucleonpairs:
T=1, J=0

pp Cooper pairs
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Different kind of pairing: along N=Z
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Not anymoretrue alongthe N=Z line: protons
and neutronsoccupythe sameorbitalsC np
pairs

Pauliprinciple « Thew.f. of 2nucleonsystem
mustbe antisymmetridn the exchange of all the
coordinates.e. spacespinisospin

T=1 T=0 T=1
% @ % Isovector
Isoscalar
BadlyknownX
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T=0 vs T=%trength

Matrix elementsparticle-particle of magicnuclet#2nucleonsn the sameorbit
(from E*) as dunctionof couplingangle C independentof the consideredorbit)

IDENTICAL=0RBIT SPECTRA
P ¢ 2 «Uuniversal» curvesfor all theorbits: one for T=1
T é/z@ | 1 and one for T=0ekceptfor J=0, T=1)
4 1
m‘ }{ ) e For T=1strengthconcentratedn J=0i.e. (,m)(j,-m)
T'EH | . 1 ¢« Whenspinincreasespairs ardessbound, andless
~ e ] andless
Cfl) : g;ﬂ}; -~ } thisjustifies the description dike nucleonpairs (T=1)
e 1
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%- 1 by asenioritypairing(i.e.consideringonly J=0)
180" |1:.ﬂ' Ielﬂ‘ g!-;:." EI::S' 310' I‘n‘

e e The dispersion of the points on theaxis points
howeverto limitations ofthis model

N. Anantaramanand J.P. Schiffer PLB37 (1971) 229
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T=0 vs T=%trength
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IDENTICAL=0RBIT SPECTRA
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e For T=0different situation:

the pairwith J=2jisasboundas J=1
C not correct toconsideronlythe J=1 pair
Intermediatespinsmight playarole

e Excepfl=1, J=0, th&=0channelhas alarger
strengthcomparedto T=1 fortwo nucleonsn the
sameorbit
¢ Noreasonto neglectT=0 (a fortiori in N=Z
nucled X

e« How to probe T=@airingexperimentally...

Searchfor seniority violation in an N=Z nucleuis




C Profoundmodification of the
levelscheme

Regulaispacing
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Predictedeffect of the T=0
and T=1channels

¢ The major influence of T=0

J. Blomquvist et al



EXOGAMNWalDIAMANT:
The power of thecoupling

36Ar (111 MeV) #Ni ——> 9pPd* —> °1 0

Mo + 4p
88Mo + 4p2n
%Tc + 3pln
2Rh + 2p

¥

n
36A Y x
> 58Ni
P

¥




EXOGAMNWalFDIAMANT:
The power of thecoupling

A EXOGAM: 1Cloverswith partial shield e,w ~ 10%
for E~1.3 MeV

A  DIAMANT: 8@s(TI)
dets. e,,,, ~ 66%

=

A The Neutron Wall: 50quid scintillatordetectors.
e, ~ 23%




Neutron Wall performance

n-g Separation Rejection of nscattering
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Neutron Wall performance

AOptimizationof the n-selectionand nscatteringgates
Maximizeknowng raysin °'Rh (1p2rchanne) at 840keVwhile

minimizingknowngraysin contaminant {6V) andinelasticof >8Ni
(1454ke\)
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EXOGAM:

First identification ofg-raysin °2Pd

750

2535

1786

500 E, [keV]

1000

¢ Threegraysfirmly identified
In coincidencawith 2n

Not incoincidencewith charged
particles

Mutually coincident
All possible contaminantsxcluded
Unambiguoushassignedo °2Pd

O O

O O

)¢

Production cross section ~ %

B Cederwall F. GhazMoradi, T Back, A Johnson,
J.Blomqvist E Clément, G. de France,
RWadsworthet al,

Nature 469, 68-71 (2011)




2Pd: Anew spinalignednp
couplingscheme

Normal,
anti-aligned
pairingphase

Spinraligned
pairingphase
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AN | %6Cd GStesults

CNRS/INZP3

AObserve the decay of identifié8Cd to an 15+ isomer B§Ag

{15t BRI+
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B.S. Narsingh et al07, 172502 (2011) g



= /\ %°Cd GSiesults

ACompatible with our interpretation:
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EXOGANMas apolarimeter
applicationto *1Ru

CNRS/IN2P3

A Tofully characterizehe nature of a transitiomeedto measurethe DCO
ratios (multipolarity) and thelinear polarization(electromagnetianature)

A DCO rationeasurementgmultipolarity) in®Ru (2p1n) anéTc (3p)

1.3 . Gateon stretchedquadrupoles
12+
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Y. Zheng et al., PRC87, 044328 (2013)



Polarizatiorasymmetry 4 _ [a(E, )N -
[a(E, )N ]+ N,

With  a(E,) = Ny(unpolarized) o )= normalizationfactor)
¥4 Ny (unpolarized)

PolarizatiorsensitivityQ: A=QP , Hinear palatzation E,
poimt =1 1 g+ a? mec
For a pointlike polarimeter. :

o ] ) _ Q= Qﬁﬂiﬂt{pﬂ-i_ plE}r}
Realistiqoolarimeter (integrate over scatteringangles):

with Q, pO and pHeterminedusingusing grays whose linear polarization is

known 124, + 54

- . . . o _ 2 4
Theoretical linear polarization gfrays detected at 90 790" =g—7—=
Figure ofmerit: Fe_, N+ N
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olarizationsensitivity of EXOGAM

CNRS/INZP3
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Figure ofmerit:
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Application to°'Ru

CNRS/INZP3

ACompletecharacterizatiorof transitions

D-4|-|-|--|'|-|--|-|-|
stretched!E1 stretched!E2

Asymmetry

03} . 'stret'r:hed M1 . m::lnstretlched E1 . : . 7
03 04 05 06 07 08 09 10 11 1.2 13
R

DCo



The newlevel schemeof °IRu

RS/IN2P3

(a)Negative parity (b)Positive parity

(3327} Lk

1005

AFirmassignment®f spin
differencesandparity (g.s not
measured

ASeverahew transitions/states

AAnalysiof low-energypositive
parity statesseemsto indicatethe
transitionfrom 6 2A> Yalignment
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Lifetime measurements
the Zn and thePd-Zr regions



plunger at GANIL
(VAMOS +EXOGAM)

Si IC SED?

SED1
Dipole

Q2
Q1

O

135° (
arget +
28U @ plunger
6.76 MeV/A

target : 800 gcm2 79Zn
550 g cm -2 Mg backing
degrader: 6.13 mgcm 2 Mo



