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Nuclear deformation
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Nuclear deformation
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C2A Nuclear deformation

Quadrupolar deformation .
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C2A Nuclear deformation
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C2A Nuclear deformation

- Nuclear Structure
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C2A Nuclear deformation

Octupolar deformation :

224R4
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C2A Nuclear deformation

Octupolar deformation :
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C2A Nuclear deformation

Octupolar deformation :

Prediction of strong octupolar deformations in the ground state of

neutron-deficient actinides :
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Production method

Proton induced fusion-evaporation reaction

217Pa 218Pa 219Pa ZZOPa 221 Pa 222Pa 223Pa 224Pa 225Pa 226Pa 227Pa ZZBPa 229Pa 230Pa 231 Pa 232Pa 233Pa
a a a a a a a a a a a B+ e- capture B+ a B- B-
21 6T h 21 7T h 21 ST h 21 9T h 220T h 221 T h 222T h 223T h 224T h 225T h 226T h 227T h 228T h 229T h 230T h 231 Th 232T h
a a a a a a a a a a a a a a a B- a
215AC 216AC 217AC 218AC 219AC ZZOAC 221AC ZZZAC 223AC 224AC ZZSAC 226AC 227AC 228AC 229AC 230AC 231AC
a a a a a a a a a B+ a B- B- B- B- B- B-
N 214Ra 215Ra 216Ra 217Ra 218Ra 219Ra ZZORa 221Ra 222Ra 223Ra 224Ra 225Ra 226Ra 227Ra 228Ra 229Ra 230Ra
— a a a a a a a a a a a B- a B- B- B- B-
b
Q 213Fr 214Fr 215Fr 216Fr 217Fr 218Fr 219Fr 220Fr 221 Fr 222Fr 223Fr 224Fr 225Fr 226Fr 227Fr 228Fr 229Fr
E a a a a a a a a a B- B- B- B- B- B- B- B-
>
Z 212Rn 213Rn 214Rn 215Rn 216Rn 217Rn 218Rn 219Rn ZZORn 221Rn 222Rn 223Rn 224Rn 225Rn 226Rn 227Rn 228Rn
C a a a a a a a a a B- a B- B- B- B- B- B-
@)
6 211A.t 21 ZA.t 21 3At 21 4A.t 21 SAt 21 6At 21 7A.t 21 SAt 21 9At 220A.t 221A.t 222A.t 223A.t 224A.t 225A.t 226A.t 227A.t
e e- capture a a a a a a a a B- B- B- B- B- B- B- B-
ol
210P0 211P0 212Po 213P0 214P0 215P0 216P0 217P0 218P0 219Po 220Po 221Po 222Po 223Po 224Po 225Po 226Po
a a a a a a a a a B- B- B- B- B- B- B- B-
209Bi 21OBi 211Bi 21ZBi 21aBi 214Bi 21SBi 216Bi 217Bi 21BBi 21QBi ZZOBi 221Bi ZZZBi zzaBi 224Bi
a B- a B- B- B- B- B- B- B- B- B- B- B- B- B-
208Pb 209Pb 210Pb 211Pb 212Pb 213Pb 214Pb 215Pb 216Pb 217Pb 218Pb 219Pb 220Pb
a B- B- B- B- B- B- B- B- B- B- B- B-
Neutron Number N
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232Th(p,x)Y reaction

Kicker electrode
for beam pulsing

Slits Carbon foil

Separator
M/AM = 500

BEGe
Canberra
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2 mm Al .

1262 experiment at IGISOL

On going analysis :
225Pa N 221Ac R 217Fr

Existing literature :

225pa decay data

BEGe 51
Canberra (gquad ) Element Our work
BE2(M)

L J lon beam E (keV) (%)
1y 30 kv 25pq 7170(5) 17(1)
i 7235(5) 30(2)

7261(5) 53(2)
221AC
l 7373(5) 6(1)
7437(5) 20(2)
!?l'ﬂtmj 7641(5) 74(3)
Gas cell helium Gb el iy igFf 8312(5)
At 5080(5)

(1988) Nuclear Inst. and Methods in
Physics Research, B, 31 (3), pp. 483-486
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C2A #°Pa decay spectroscopy - Preliminary results g
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5/2-

GS #Pa
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>>Pa decay spectroscopy - Preliminary results g
ol

5/2-

GS #Pa

E_=7258+2keV
HF = 2.9

5/2-
GS #'Ac
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CZA ?#°Pa decay spectroscopy — Preliminary results ﬁ
ol

Hindrance factor : 5/2-
GS %*°Pa

HF: T1/2,exp

T1/2,th

Measure how likely a given _
transition is with respect to E =7258+2keV
a simple theoretical model HF =2.9

Typical low HF are

between 1 and 10.

High HF can be above

1000. 5/2-

GS ?#Ac
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>>Pa decay spectroscopy - Preliminary results g
ol

5/2-
GS #Pa
E,,=7229+2keV
HF = 4.6
E,=7258+2keV \ /& E, = 27.4keV
HF = 2.9 ES **'Ac
5/2-
E, = OkeV
GS 2!Ac
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>>Pa decay spectroscopy - Preliminary results ﬁ
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5/2-
GS #Pa
E,,=7229+2keV
HF = 4.6
E,=7258+2keV \ /& E, = 27.4keV
HF = 2.9
Y emission
(E, = 27.4keV)
5/2-
Ye - okev
GS #IAc
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CZA ?#°Pa decay spectroscopy — Preliminary results ﬁ
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5/2-
A GS #Pa
E,,=7229+2keV
HF = 4.6
Energy difference : E =7258+2keV 712 E =27.4keV
i o + = 4Ke
GS-GS Q_ value HE = 2.9 -
Y emission
(E, = 27.4keV)
5/2-
V 'EL = OkeV
GS 221AC
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CZA ?#°Pa decay spectroscopy — Preliminary results ﬁ
ol

5/2-
A GS #Pa
E,,=7229+2keV
HF = 4.6
Energy difference : E =7258+2keV 712 E =27.4keV
i o + = 4Ke
GS-GS Q_ value HE = 2.9 -
Y emission
(E, = 27.4keV)
5/2-
V 'EL = OkeV
GS 221AC

Literature GS-GS Q_ = 7390 * 50keV

This work : Q = 7388 * 1keV

E. Rey-herme Pheniics Fest Page 23



DE LA RECHERCHE A LINDUSTRIE

7/2~ r 7.4

32~

K =5/2 K=3/2

22IAc Tentative level scheme
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14 ) 772+ 223. “
. (75.4) ? 115 5/0+ 180.0
Presence of parity doublet : |
Clear sign octupolar deformation in 2**Ac 96 [52*
(196.7)
523.'7) /
/ 7"
(121.8),
(149.4)
/ /]
—= 7.4 . 3/2-
-y (19,5 Y o
2.9 GS 21Ac

22IAc Tentative level scheme
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DE LA RECHERCHE A LINDUSTRIE

Presence of parity doublet :
Clear sign octupolar deformation in 2**Ac

Low HF ratio in the parity doublet (~3.3):
Clear sign of octupolar deformation in
both 2#Pa and %2*Ac

Alpha Decay Hindrance Factor Ratio

132 134 136 138
Neutron Number

R. K. Sheline PRC 48 (1993)
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CZA Laser Spectroscopy : A powerful tool

detect a resonantly
excited ion COﬂtlnuum '; :} 99Ag¢9f2') 2
' £ 1
> | F
p 7 # 3
8 e  mgsdad
laser photon }\2 ; g™ i
| 5 ¥ i P
40" “-Eo o 20 40
. Frequency -913548.407GHz (GHz)
excited state Himerine
_ splitting Nuclear structure
—_— = properties :
laser photon - Charge radi
atomic ground state -Spin
- Electric quadrupole
R. Neugart et al. Journal of Physics G : NuclearPhysics 44 (2017) moment . .
- Magnetic dipole
moment
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RAGENCE
NATIONALE
SEASON SECLI—?ERCHE

(Spectroscopy Electron Alpha in Silicon bOx couNter)

1) Counting detector for laser ionization spectroscopy of HN/SHN ==
2) o — electron — Y decay spectroscopy i
MR ToF MS
(m/Am ~ 10°%)
A A
2 1 —
7\‘1, e

bender 6
SEASON

ERs from S3
(E~0-1 Mev’”)'.- ~ ® Neutralized ERs _
— .':',z;' Photoions SEASON
" QMF RFQ
gas cell (m/Am ~100)  buncher
towards
DESIR

diff. pumping mRFQ
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Thank you for your attention !



C22A SEASON design

AGENCE
NATIONALE
DE LA
RECHERCHE

11 Implantation foils
C 90nm-thick / Si;N, 30nm-thick

2 Ge detectors
EXOGAM

2 Si detectors
Long T,, station

Wheel
2 mm thick —35cm @

"

Laser ionized atoms — 5 Si detectors
3-30 keV Main station
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