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Far from stability, magic numbers
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orbital energies [1].
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N = 32, 34 gaps emerge.

+ Deformation at N = 28, Z<20 [3].
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Far from stability, magic numbers
change due to relative shifting of
orbital energies.

Predicted that N = 28 gap weakens,
N = 32, 34 gaps emerge.

+ Deformation at N = 28, 7Z<20.

* Doubly-magic >>**Ca from E(2:%)
[4].
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YK RIB @ 7.7MeV/u.
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Pulse shape analysis, add-back & DC . . . . ...
FWHM = 7 keV @ 1.8 MeV; p = 0.16 < Triple-coincidence is critical *
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Angular Distributions

= 0.143 MeV

+ Discriminate between p-wave (L=1) and {-
wave (L=3) transfer by differential cross
section

+ Comparison to data provides unambiguous
L-transfer assignment
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y-ray transitions + ...
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y-ray transitions + L-transfers + ...

O N ~ (o] NN O
0O o~ @\ <O
N — S AN—O
cnen (@\l ) ocoo
Sﬁ_:v mi_o L
001) 6,20
(L6) 6v7 0O}—»
(€) 6850 >
(L6) 6V7'T N
(©) ¥€0°C >
(001) SL9°T v_
oD 6071} =
T b b Ad <
O — <t o0 >~ o0 (@) >~ o0 NN O
ONO n O (e} ~ () O A SO
OO A Q) < 5 o a—=o
cnenen N A (@\l — — ) O 0 OO
| 0dp) evt* _H_
(001) 6LT o_r
(001) 6¥7°0
0o1) L96of N|
0D €11 N |
(0L) 99T'1 »
(02) 80T »
(8) 10°1 »
(06) 9€8°1 N
(D 6L6T »
(20) 866 0———»f
(8L) LOV'T »
001) S9L°C »
G)SLET - M
(T9) Tl8T »
(62) STE€ »
(61) 865°¢ »
oeooch-- ¥ Y M
($8) S16°€ M
)L ell--b--- b N |
(99) 698 | |
AN —
o]
cneneon on WAU — — — — o
[ R T = I I Il I Tl
U T i R >R (R - —

W. Krolas (201 1)

This work

GANIL Colloque 2023, Soustons




y-ray transitions + L-transfers + spectroscopic factors (vs. theory) = ...
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y-ray transitions + L-transfers + spectroscopic factors (vs. theory) = state spin (J") + ...

)
)

23Iga =
8Eng239 Ss
L=3 $=0.138 (2-) £.i 2. S 5., 3.868 2=
L=3 S=0.161 e A e el 3.792 5
=3 S=0243 3- oS 3.601 7+ - 3.586
L=3 $=0.037 3 o= 3254 5409
= =0. - =0 .
[\. NN
0.019 & 0.068 2- SIS 2.908 -
§§Q§A S
L=1 S=0.313 0- NS 2.407 23
raasﬁﬁ 54 =i 2.177
L=1 S=0.491 1- 88— 1978
l sfcs
L=1 S=0.238 1- e 1.409 e
. . O — [saJe)
D i S X P
L=1 $=0.244 0- ———— ; ' =3 5—0.967 A38 -
3 ———— >8-0.728 3 === 0.708
: . (-[?1 o R «@
2- i Yy ¥ . 4 23,0279 2- lci 0.279
L=1 $=0.417 2- == T N —— *_°E0.143 2- Y ¥ [ ()143
L=1 S=0.233 1- 0.000 - =X — 000
This work W. Krolas (2011)

GANIL Colloque 2023, Soustons 1016




y-ray transitions + L-transfers + spectroscopic factors (vs. theory) = state spin (J*) + structure
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SDPF-MU  Experiment

Shell model fails to predict 1- ground state.

Measured p-wave & f-wave states have smaller gap

than theory

+ Suggests fp orbital spacing reduced
+ Implications for N=347?
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SDPF-MU  Experiment

Shell model fails to predict 1- ground state.

Measured p-wave & f-wave states have smaller gap
than theory

+ Suggests fp orbital spacing reduced

+ Implications for N=347?

Measured spectroscopic factors consistently smaller
than predicted.

populate fstz
® > P12
A P32
: (=
S
[T |
g E frr2
S
M A da2
® Si2
mo| v
48K




SDPF-MU  Experiment

Shell model fails to predict 1- ground state.

Measured p-wave & f-wave states have smaller gap
than theory

+ Suggests fp orbital spacing reduced

+ Implications for N=347?

Measured spectroscopic factors consistently smaller
than predicted.
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SDPF-MU  Experiment

Shell model fails to predict 1- ground state.

Measured p-wave & f-wave states have smaller gap
than theory

+ Suggests fp orbital spacing reduced

+ Implications for N=347?

Measured spectroscopic factors consistently smaller
than predicted.
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First time studied through (d,t).
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More orbitals to discriminate between;
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More orbitals to discriminate between;
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d-wave (L=2) f-wave (L=3)

o
b

fsi2

P12
P32

P

&, f12 -0-0-0-0-0-000

do/dQ [mb/msr]

o
I

v v v v d3l2
L 4 51[2 9—&

46K




Angular Distrib.

More orbitals to discriminate between;
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Angular Distrib.
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+ First experimental measurement of exotic 1(s:,) ® v(fp) interaction
conducted by way of ¥K(d,py)*K.
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+ Range of p-wave and f-wave states identified, each with spin-parity
assignments and spectroscopic factors.




Summary

+ First experimental measurement of exotic 1(s:,) ® v(fp) interaction
conducted by way of ¥K(d,py)*K.

+ Range of p-wave and f-wave states identified, each with spin-parity
assignments and spectroscopic factors.

* Preliminary comparison with shell models; qualitative observations
suggest overestimation of N=34 gap.
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Summary

+ First experimental measurement of exotic 1(s:,) ® v(fp) interaction
conducted by way of ¥K(d,py)*K.

* Range of p-wave and f-wave states identified, each with spin-parity
assignments and spectroscopic factors.

* Preliminary comparison with shell models; qualitative observations
suggest overestimation of N=34 gap.

+ Small (d,p) spectroscopic factors, exploring possible interpretations.

+ Complementary “K(d,ty)*K results obtained; no evidence to suggest
transfer is “blocked”.

- (C.) Paxman GANIL Colloque 2023, Soustons 1616
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Laser spec. at COLLAPS

47K structure: 11(S12)* T1(d3)?
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Small spectroscopic factors are not believed to be quenching:
- Papers below find no quenching in transfer reactions.
- 48K not far from stability, so optical potentials are well known
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