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S6NI: a doubly magic nucleus”

From Theory: n-p pairing may be important in N=Z nuclei
with high J valence.%6Ni :the heaviest N=Z nucleus for
which we can do transfer and study np pairing

e For nuclei with N=Z, nn and pp pairs are
favoured.

 In the case of nuclei with N=Z, n and p
occupy the same shell model orbit.

* Large spatial overlap of the wave
functions of proton and neutron in the
f7/2 shell in 56N

The double magicity of 6Ni raises also the
question what is the pairing at shell closure?
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S6NI: a doubly magic nucleus”

Doubly Magic nuclei with both proton and neutron
number corresponding to closed shells have
played a structuring role in nuclear physics.

That makes the shell structure of
56N of great interest.

Extraction of the neutron SF, to do so we use single particle

transfer reactions.
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N=28 shell closure
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N=28 shell closure
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N=28 shell closure

J
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Experimental Set-up

,—'—h\_

Primary beam : °°Ni at 74,5 A MeV

Rotating target (CLIM) : "*C (1 mm) %&

Secondary beam : 56Ni at 30A MeV )
a& e |LISE3 separator at GANIL

*“The experiment “e644” was performed at
GANIL,CAEN at Spring 2014.
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Experimental Set-up

f‘\ Muhalonl
Primary beam : °°Ni at 74,5 A MeV  [seectionacoraing o magnevic gy
; /l‘\\ I
Rotating target (CLIM) : "“C (1 mm) ‘-x}‘-_\‘._,--—--‘-

)

LISE3 separator at GANIL

Secondary beam : 56Ni at 30A MeV

.

*“The experiment “e644” was performed at
GANIL,CAEN at Spring 2014.
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Experimental Set-up

Primary beam : *®Ni at 74,5 A MeV

Rotating target (CLIM) : "*C (1 mm)
Secondary beam : 56Ni at 30A MeV

LISE3 separator at GANIL
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Experimental Set-up
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Primary beam : °°Ni at 74,5 A MeV setection sccording to magnetic gty |

Rotating target (CLIM) : "*C (1 mm) %&

Secondary beam : 56Ni at 30A MeV
Sf&' oawas | LISE3 separator at GANIL
i
*“The experiment “e644” was performed at
GANIL,CAEN at Spring 2014.
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Experimental Set-up

4-EXOGAM
CLOVERS

*lllustration by Emmanuel Rindel i
A Beam %Ni Targets: CH, CHARISSA
.J‘ PN tritons CD,
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Experimental Set-up

*Illustration by Emmanuel Rindel :
Beam °°Ni Targets: CH,

d‘ PN tritons CD,
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Experimental Set-up

; hIDT |

Entries 306428

[ Mean x 2.657

250 | Mean y -267.6

' RMS x 3.355

e RMS y 2,059
10

5 ?:'31"
. . 275 . ‘ | . | , . ’
0 5 10 15 20 25 30
~ Energy(MeV) — & )
*Illustration by Emmanuel Rindel
o\'wzwstb& PHYSIIUE NUCLEAIRE 1 3

20th Collogues GANIL/A.Georgiadou, georgiadou@ipno.in2p3.fr


mailto:georgiadou@ipno.in2p3.fr?subject=

Experimental Set-up

The reaction Kinematics
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Experimental Set-up

The reaction Kinematics

56Ni(d,t)%°Ni
----- (1st excited state)
56Ni(p,d)5Ni
------ (1st excited state)
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56Nli(d,1)55Ni 56Ni(p,d)55Ni
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56Nli(d,1)55Ni 56Ni(p,d)55Ni
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56Ni(d,t)55Ni 56Ni(p,d)55Ni
The excitation energy spectra in different angle in the centre of mass .
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56Nli(d,1)55Ni 56Nli(p,d)55Ni

Differential cross-section for transfer reaction to gs and first excited state of 55Ni
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Calculation with DWBA: A.Georgiadou, J.Guillot
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56Nli(d,1)55Ni 56Ni(p,d)55Ni

Differential cross-section for transfer reaction to gs and first excited state of 55Ni

]
£ 3
g 2
3 gsft,
™)
1 ;‘\k_/ » 1 SF=6.7+0.4
L e L4 ~
Q
| E
g.s. 7/2 g SF= 0.045 £ 0.005
SF~7.5 ©
- o
01 - 101
10? :
O.O‘l111111111111[1111111111111111» 10 20 30 40
4 6 8 10 12 14 18 o,0( 0 (°)
CM cm
, , _ , _ Calculation with DWBA : J. Guillot
Calculation with DWBA: A.Georgiadou, J.Guillot *Benjamin Le Crom, Thesis, Université

Paris-Saclay, 2016.

4PN )

20th Collogues GANIL/A.Georgiadou, georgiadou@ipno.in2p3.fr

NSTITUT DE PHYSIQUE NUCLEAIRE

ORSAY



mailto:georgiadou@ipno.in2p3.fr?subject=

56Nli(d,1)55Ni 56Ni(p,d)55Ni

Differential cross-section for transfer reaction to gs and first excited state of 55Ni
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Particle-Gamma Coincidences
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Particle-Gamma Coincidences
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Particle-Gamma Coincidences
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Perspectives: %6Ni(d,p)>’Ni & °6Ni (d,a)>*Co

* Conclude about the excited states of the (d,t) reaction by
using the gamma-particle coincidences

* Analysis of the %6Ni(d,p)5’Ni reaction

* et the total cross section of the (d,a) for the study of the np
pairing, completing the information about the strength of the
iIsoscalar np pairing in °6Ni.
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MUSTZ

S6Ni (d,*He) *4Co >6N1 (d,t) >>Co

1och g

DSSD 128+128
300um

¥

ASICs
16 channels

Csl(PD) Eand T
4cm

For the time calibration purposes a
time calibrator module has been

used. It generates a start and stop
signal for each strip of the detector.
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56Ni(d,p)57Ni

BARREL

56Ni(d,d)56Ni

8 resistive charge division detectors

Thickness: 400 pm

56Ni(d,p)3"Ni

6 individual wedge-shaped DSSSD

, , Thickness: 400 pm
TIARA(aka Transfer and Inelastic All-angle Reaction Array )

The SiHyBall annular detector (left) and the octagonal barrel (right). Active surface segmented in 16 ring-shaped strings
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