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* Far from stability, shell closures have been shown to evolve
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for systems with imbalances of protons and neutrons

 Studies of light neutron-rich system have led to the
discovery of new shell closures
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* In heavier stable nuclei trends have also been observed, particularly in : . . .

high-j states as other high-j states fill with nucleons
g
=
» Studying chains of isotopes/isotones have pointed to the inclusion of a §
tensor interaction to explain systematics
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D.K. Sharp et al, Phys.Rev.C 87 014312 (2013)
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 Radioactive beams at HIE-ISOLDE allow

chains further from stability to be studied 3.5
A~ 3 B —_ 7
» Studies can be extended to N=126 2 T 2d = !
isotones S 25 T 3 == —
:: B 185, 7
oo 21 —— 35, T T 7
e Currently data on states up to Z=84 0 - - i — -
(211Po) are known with data sensitiveto ~ © 15 S — —
single-particle behaviour g n . i
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A= " 0i .
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* Above this only energies are known with 2 05k : -
spin assignments based on systematics = i 1
O — lgg/z —_— —_— — — — —
* The location of nuclei with one neutron 207 209 211 213 215 217
outside the N=126 closed shell makes Hg Pb Po Rn Ra Th
them ideal testing grounds for modern
shell-model calculations D. K. Sharp et al. INTC-P-594 (2020)
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Along this isotone chain it is expected
that the nodeless mh9/2 orbital is filling

* Changes in single-particle centroids for
the single neutron outside N=126 is
then attributed to protons in the mh9/2
orbital

* Aim is to probe the strength of s, ,, ds,,
gg/z, i11/2 and_/ 15/2 Orblta|S

* Changes due to the tensor interaction

should be pronounced ini;;,,and j ;5
orbitals

15/12/2021

MANCHESTER
1824

Slng‘e part|C‘e eVO‘Uthn a‘Ong N:127 The University of Manchester




R‘
&
7
1]
L
W




MANCHESTER

1824
EXpe rl me nta ‘ Deta | |S The University of Manchester

Beam: 212 Rn at 7.63 MeV/u

* No evidence of any impurities

CD2 targets: ~ 125 pg/cm?2 AR o |

https://isolde-solenoidal-spectrometer.web.cern.ch/setup/si-detector-array

-

Array: -50 cm from target
* 0.,,=10°to40°

Field: 2.0 T

Si (d,d) monitor: +15cm from
target, 0., = 15°
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Energy [keV]
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Energy vs. z distance gated on EBIS and off beam subtracted

Energy vs. z distance gated on EBIS
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Counts per 20 keV
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Excitation en ergy gated by EBIS and off beam subtracted Excitation energy vs. centre of mass angle gated by EBIS and off beam subtracted
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do
Absolute cross sections will be compared 0 d0
to DWBA calculations from PTOLEMY d EXP DWBA

T I T I T I T I T I T

Allows € assignments of states and o 75 MeViu T L s
spectroscopic factors to be extracted - 08 s
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Single-particle centroids can be calculated € | . ;Z:
and compared with theoretical calculationg “r H L 'ﬂl 1 Jo sz
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Different optical models will be used to 3 I ¥ LB
compare absolute spectroscopic factors © | 1
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* d(212Rn,p)213Rn 357
e £ assignments o 3 — -
* Extract SF g o fgjz = _
5 2 — 35, — _
§ 15 - 2d,, —— N
g IF - _
e 214Ra(d, p)215Ra EO.S_ Ol - — 1
o — g, — T
207I_Ig 209Pb 21 1PO 213Rn 2151{a 217Th
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Tensor Iinteraction
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* spin O wave function of relative motion

Ae, () = AV 70 + VI n, ()
Otsuka et al. Phys. Rev. Lett. 95, 232502 (2005)
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