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Recent Results
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Superheavy Nuclei Z > 104 (Rf)
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Superheavy Nuclei Z > 104 (Rf)
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Experimental objective

5/2+ [602]

Guide Nuclear Theory at Z = 114
7/2* [604]

— E/keV
® Search for E'1 v transitions and K 4400

X rays from highly converted 800
transitions 600

® Precise (), values along Odd-A Zﬁﬂ
287,289F|_decay chains 0

® Settle a proposed a-decay branch —
of 281Ds into 27"Hs [2] 152/[6213]

® Beam time approved (2016), 1’2/;1] N
scheduled for August 2018, finally
performed March 2019 and 11/2+ S.Cwiok, W. Nazarewicz, and PH.

February 2020 281 Heenen, Phys. Rev.Lett.83, 1108
Ds (1999).
As discussed S. Hofmann et al.
[2] Ch.E. Dilllmann et al., Phys. Rev. Lett. 104, 252701 (2010). Eur. Phys J. A 48, 62 (2012).
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Experimental scheme

===
N

48Ca

International Cooperation an the
TASCA Recoil Separator for
Transactinide Chemistry and Physics

TASISpec+
Implantation-
Box-
DSSD DSSD

p T—

Cluster

244Py material:

L

JG | U e
National
Laboratory

Q1

Target segments: J. Runke, et al., J. Radioanal. Rad. Nucl. Chem. 299, 1081 (2014).

Target wheel: E. Jiger, et al., J. Radioanal. Nucl. Chem. 299, 1073 (2014).
Other targets & degrader foils: GSI target laboratory

. A. Semchenkov, et al.,
TASCA: Nucl. Instrum. Methods Phys. Res., Sect. B 266, 4153 (2008).
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SHE 1

Veto-

Q2 Compex pssb

TASCA settings

Established from « Fl (El114)
previous experiments: « Mc (E115)




Experimental scheme

ighly efficient multi-coincidence spectroscopy set-up

for TASCA's very compact focal plane image

1 Imp. DSSSD (1024 pixels)
L 1 Veto DSSSD (1024 pixels)
4 Box DSSSDs (1024 pixels)

~ 80% a-detection efficiency

4 Ge Compex (4 crystals each)
+ 1 Ge Cluster (7 crystals each)

~ 50% ~-detection effi. @ 150 keV

L.-L. Andersson et al.,
NIM A 622, 164 (2010).

¢ L.G. Sarmiento et al., i i
P Nivi A 667 26 (3013), Fully simulated with Geant4

t :; UNIVERSITY OF /uzmuouz
GEMEINSCHAI
Lo & LIVERPOOL WG 55 0L 56

UNIVERSITY
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Result - in a nutshell

T047/U310 exp. FAIR Phase-0

40 242,244y,

* 32 A (GPAC)

® |n total 29 chains of which 16
with beam shutoff

o 2 286F|

o 1225 s

0
26 27 28 29 30 31 01 02 03 04 05 06 07 08 09 10 11 12 13

289 Fi
® 15x% 5
T049/U310 exp. FAIR Phase-0

urrent / gA [5 min. avg.]
S
Setting up

a
5

: : Tp =TT
® Beam integral 6.0 - 10'® particles . ‘o
® Production cross sections of z
288,289 o ~ 5 pb each ak

18 19 20 21 22 23 24 25 26 27 28 29 01 02 03 04
ar
2020
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Result - in a nutshell

Highlights: .

 Discovery of 2°Ds
(a-decay branch of 284Cn)

T047/U310 exp. FAIR Phase-0

242,244 Pu === /Trafo-Current’/ UXADT2'

/Trafo-Current'/'UX8DT3'
32 A (GPAC)

Setting up

Current / yA [5 min. avg.]
&8

S

o u

o Excited state in 2%?Cn #
A. Sémark_Roth et al., 26 27 28 29 30 31 Z‘g%rg 02 03 04 05 06 07 08 09 10 11 12 13
Phys. Rev. Lett. 126, 032503 (2021).

= /Trafo-Current’/'UXADT2"

244 Pu * /Trafo-Current'/'UX8DT3"
50 o,

e Fine structure in 28°FI g
a-decay chains W iE
D.M. Cox et al., e

to be submitted to Phys. Rev. Lett.

18 19 20 21 22 23 24 25 26 27 28 29 01 02 03 04
ar
2020
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Discovery of 2*'Ds

. L] L] I L] L] L] L] I L] L] L] §
Reference chain 28%1 9.92(2) MeV 20— 9.92(2) N EE
24 direct, FLNR & TASCA = #32 -12S T
12 indirect, FLNR, SHIP & RIKEN /55 73) ) L 4% =
e = g3
284 g - s BE
Cn = 0.0 | =

128(%3) ms ; 2.0~ %_?12(1) - é

e Two closely lying decay paths (% B = 4

(AE (ad 01 MeV)? E 0.0 : 2 1 2 2 » [ 3 3 3 B
| . : .
e Superior spectroscopic quality O 3.0 g
of our 12 new 2*®Fl-decay chains B ‘é
solves the puzzle B 3

0.0 =

9.5 10.0
Energy (MeV)



Discovery of 2*'Ds

. March 2, 2020, 08:55
Reference chain 288 | 9.92(2) Mev i
24 direct, FLNR & TASCA Fl ER ’Q
12 indirect, FLNR, SHIP & RIKEN 0.62(13) S (17,18) :E‘
284 2408s >
Cn '288F| _§
128(3) ms _‘a g
21.3 ms E
284Cn %
@ £
[}]
518us @
=1
Ds o 0
SF 0 20 40 60

Ti
D = beam off ime (us)
N, =3x10712
random
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Discovery of 2*'Ds

Reference chain 288 March 2, 2020, 08:55

(updated) F1| 99200 Mev —
36 direct, FLNR & TASCA —
12 indirect, FLNR, SHIP & RIKEN 0.65('5) s (17,18)

P84 | 9.33(1) MoV 2.408 s
Cn| », ~2%

121(32) ms i y |
21.3 ms
280 G
Ds

(03
0.36(1¢%) ms __d

o First a decay of 2*4Cn (1 out of 51)

Pulse height (arbitrary units)

0
SF ‘ 0 20 40 60
« Discovery of 289Ds D — beam off | TIMe (us)

Nrandom =3 X 10712
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Q. sequence across Z = 114

Energy release, @, (MeV)

—h
-—h

[y
o

©

- 3
m [Experiment
L X -
L -
- - -
E [ ] [ ] [ ] =
284 288 292
112Cn172 114F 1174 116LV176

16

292LV.

Yu. Ts. Oganessian, et al.,
in JINR Preprint, E7-2004-160 (2004), p. 128

S. Hofmann, et al.,
Eur. Phys. J. A 48, 62 (2012).

D. Kaji, et al.,
J. Phys. Soc. Jpn. 86, 034201 (2017).



Q. sequence across Z = 114

Energy release, @, (MeV)

—h
-—h

[y
o

©

- 3
m Experiment
- - Trend
s x
-
L _ .
-
o - o
-
—
L -
-
-
L _ |
_
—

- .
E 1 1 1 4
284 288 292
112Cn172 114F 174 H6Lvize

17

292LV.

Yu. Ts. Oganessian, et al.,

in JINR Preprint, E7-2004-160 (2004), p. 128
S. Hofmann, et al.,

Eur. Phys. J. A 48, 62 (2012).

D. Kaji, et al.,

J. Phys. Soc. Jpn. 86, 034201 (2017).



Q. sequence across Z = 114

| = Experiment | sHaa _
. - - Trend i 1
=z I 1
11 - -
= o - ]
— k _ o 7 i
d - - - - -~ -
< - . i
g1 & ] I 1
§ 10 B _ - - N 6 [, —
<} _ . i i
= - - - -
>} - ' " | -
&6
$ - - - -
=1 - - 5 -
a9 [ ]
el 1 S — il . 1 . |
284 288 292
172Cn172 114Fl174 116LV176 80 82 84

Proton number, Z
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Q. sequence across Z = 114

Energy release, @, (MeV)

—h
-—h

[y
o

©

. C |
L " E§perldment | No pronounced shell gap
- = ren

I - at Z =114
B - PV P0- PBO- Ay
I o= 4 4L N
i - 1 | i

P 61 |
" = . : :
5 i 5 _
| - 1 1 [ = = . | . |

288

112Cn172 114F 174 eLvire 80 82 84

19

Proton number, Z




Q. sequence across Z = 114

- -
o -

Energy release, @, (MeV)
©

No pronounced shell gap
at Z =114

F .
m [Experiment

i = MM-FRDM [1] ]
| |—+DFT-UNEDF1 [2] -
L |==+DFT-Gogny [3] .
[ - ]
E [ ] [ ] [ ] =
#3Cny7o 113F 74 H2Lvize

20

[1] P. Moller, it et al.,

At. Data. Nucl. Data Sheets 109—-110, 1 (2016)
[2] E. Olsen and W. Nazarewicz,

Phys. Rev. C 99, 014317 (2019).

[3] M. Warda and J. L. Egido,
Phys. Rev. C 86, 014322 (2012).



Q. sequence across Z = 114

F . C |
|| ® Experiment ]| No pronounced shell gap
_ [|—MM-FRDM [1] t 7 — 114
= s o a =
% 41L|—*DFT-UNEDF1 [2] A
=) || ==+ DFT-Gogny [3] i
¢ ko Gogny-TBMF [4 -
Q: i Sl 4 ] 4] J. L. Egido and A. Jungclaus,
% 1ok | Phys. Rev. Lett. 125, 192504 (2020).
% ! .
> o , .
= . 1| Watch out for triaxial
S 9 - shapes!
E 1 1 1 C |

284 288 292
112Cn172 114F 174 H6Lvize
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Excited state in 2%2Cn

Reference chain |2864, ., (4) MoV April 7, 2019, 10:09
11 direct, FLNR 1
16 indirect, FLNR .12(%) S ER :”:? 3k
c
282 (13,3) 3 0
>
Cn 526ms & oK
0.96(33) ms =
266 8
Fl ‘5 0
Binding energies o+e- -
(Cn, Z = 112) 4 =100
o)
K =190keV 1.48ms g oF
L = 40keV S
o] § 6k
=]
SF £,
D—bcam off 0 20 40 60
- Time (us)

Nrandom =8 x 10_7

22



Excited state in 2%2Cn

Reference chain |286 10.20(4) MeV April 7, 2019, 10:09
11 direct, FLNR |
16 indirect, FLNR .12@) S ER :,é? 3k
13,3
28(23 e Cannot be a () i 0
ok "to-be-reconstructed” « 526ms & oK
0.96(33) ms = 3
~10-3 ; | £
Binding energies - ~10 an escapimg o o+e- s 0
(Cn, 7 = 112) T dom coincid L4 =100
P e < 1% it is a random coincidence 1.48 ms _% of
L = 40keV . . " <
o Consistent correlation times 2251 2 6k
with 286F1 . E
0
e 9.6 MeV a-decay branch o 0 20 40 60
D = beam off = Fime (us)
* 0.36 MeV internal conversion e™ |p_ " g 10-7

23



Excited state in 2%2Cn

Reference chain |2864, ., (4) MeV April 7, 2019, 10:09
11 direct, FLNR 1 3K
16 indirect, FLNR .12(%) S ER _‘2
=

Excited state in the heaviest

“@&  even-even superheavy nucleus!

— ' “cn| 8 Ok 230
£ & 0: P P
[ vt ® Timg (1)

Nrandom =8 x 10_7
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Excited state in 2%2Cn

Reference chain |2864], 20(4) MeV April 7, 2019, 10:09
11 direct, FLNR ||
16 indirect, FLNR .12(%) S ER :tl:? 3k
c
282 0 ot LB >
O 286 F| | 526ms & oK
0.96(33) ms -~ = 3
. Fl 5 0
Ey ate 4 =
E0 (MeV) g -9.71(3) MeV 5100
1.48ms g oF
Transition strengths ~0.6 ot HF = 1 = <
+ GEANT4 ;E 0 346(1) MeV Cn ﬁ 6k
A. Sdmark-Roth et al., EO0 i e— SF E
Phys. Rev.© | ... A 15 00 20 20 60
(to be published) 0 Y ot - HF = 2.9( 9 ) D = beam off Time (us)

282Cn  Q,=1033@3)MeV y g 1)

25



Excited state in 2%2Cn

Predicted squared wavefunctions [4]

e Triaxial beyond-mean-field [4] 00 01 02 0.0 01 02 03 00 02 04
predicts low-lying 0;’ state at ~ 1 MeV

e Triaxial ground states common?

e Is this evidence of shape coexistence

and transitions? 6o o1 g 03 00 g 02 s do T o1 g 02
. ) [4] J.L. Egido and A. Jungclaus,
« “°Pb case comes to mind [5] Phys. Rev. Lett. 125, 192504 (2020) &

Phys. Rev. Lett. 126, 192501 (2021)

[5] A.N. Andreyev et al.,
Nature 405, 430 (2000).
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B Experiment
= MM-FRDM [1]
@= DFT-UNEDF1 [2]
= DFT-CGogny [3]
@ »Gogny-TBMF [4]

Demonstration of benchmarking capability

of nuclear spectroscopy experiments in the
SHE regime

Energy release, Qo (MeV)
2

9|
24 Cnyya Ttbhrs Hilvize
(1] o+
286 F| |
Ex
(MeV) Q= 9.71(3) MeV
~0.6 or o HF=1
E0 iEe =0.36(1) MeV
...... e A HF = 2.9(15
0 v ot HF=29(y)
2820 Q= 10.33(3) MeV

27
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B Experiment
= MM-FRDM [1]
@= DFT-UNEDF1 [2]
= DFT-CGogny [3]
@ »Gogny-TBMF [4]

Demonstration of benchmarking capability

of nuclear spectroscopy experiments in the
SHE regime

Energy release, Qo (MeV)
2

9|
24 Cnyya Ttbhrs Hilvize
(1] o+
286 F| |
Ex
(MeV) Q= 9.71(3) MeV
~0.6 or o HF=1
E0 iEe =0.36(1) MeV
...... e A HF = 2.9(15
0 v ot HF=29(y)
2820 Q= 10.33(3) MeV

28

Et ok
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Outlook (short term): ?®Fl-decay chains

Reference chain
9 direct, FLNR & TASCA
9 indirect, FLNR, SHIP & RIKEN

285

Cn

32(10) s

289

2.3(8)s

9.15(3) MeV

8.71(2) MeV

12.5(39) s

3.1(119) ms

D.M. Cox et al.,
Phys. Rev. Lett.
(to be published)

e Almost doubling global data set
with 15 new 289Fl-decay chains

29




Outlook (short term): ?®Fl-decay chains

Reference chain

Phys. Rev. Lett.
(to be published)

9.80(3) MeV

289
9 direct, FLNR & TASCA F1
9 indirect, FLNR, SHIP & RIKEN > 3(8)
3(5) s
285
1 M
Cn 9.15(3) MeV
32(10) s
281
.71(2) Me
Ds 8.71(2) MeV
12.5(39) s
277
Hs
3.1(119) ms
D.M. Cox et al.,

30

Feb. 25, 2020, 01:39

ER kETTN T
E 15.8
:Jj - | L
146 s §3a__| | L | 3
w2 F 991(2) ]
© € ok eyl
.(@l‘ E3k LI DL N
a60s 5 EN 892(1)3
Zen| £ o
o+e 980 - | | | =
A S80FN | 0251)]
6.65s 3 OB | YV
= FP T\ T
#ips| 4 6k 5o4
SF o
_‘ 0 L | I N
0 20 40 60
D = beam off Time (us)

Nrandom =7x 1077



Outlook (short term): ?®Fl-decay chains

Reference chain
9 direct, FLNR & TASCA
9 indirect, FLNR, SHIP & RIKEN

28%1 9.80(3) MoV

2.3(8)s
285
Cinl 9:15(3) Mev
32(10) s

281 ,
D 5712 Mev

125()s | *

277 .
Hs

3.1(119) ms

D.M. Cox et al.,
Phys. Rev. Lett.

8.92(1) MeV 28°Cn a-decay branch

0.25(1) MeV internal conversion e~
=EM-transition in ?¥!Ds
= a-decay fine structure

9.91(2) MeV deviates from
289F] main branch ...

(to be published)

31

Feb. 25, 2020, 01:39

ER 3k T I T I T I T
F15.8
E 0: s
146 s §3k__l | L | 3
el 2 F 99123
o S A F b L]
.(@l‘ E3k LI DL N
46.0s i F 8.92(1) 7
cn| £ 0t
o+e 980 - | | | =
4 2°°F 0.25(1)7
665s 3 0 PO L
S T\ T
#ips| 4 6k 5o4
SF o
_‘ 0 L | 1
0 20 40 60
D = beam off Time (us)

Nrandom =7x 1077



Outlook (short term): ?®Fl-decay chains

Reference chain

9 direct, FLNR &

9 indirect, FLNR, SHI

TASCA
P & RIKEN

28%1 9.80(3) MoV

2.3(8)s

285

Cn

32(10) s

281

Ds

9.15(3) MeV

8.71(2) MeV

12.5(

277
Hs

3.1(119) ms

505 | .

D.M. Cox et al.,
Phys. Rev. Lett.
(to be published)

Confirmation of long chain

ending in Hs

Consistent with main decay path

Insights into 2®'Ds a decay

and 27"Hs fission

32

D = beam off

Feb. 20, 2020, 19:56

skERT T T 7T
- 14.0
130s 2 |,
o > C - ]
4 5 3
268s £ OFH-TF
®en| & 80 _P\. 0.36(1) 3
lesod = OFF | "™
252s 23kf 7T 173
781 2 F 8.63(1) 1
aDs 2 :I\“J ]
* 4 & R
1.36 ms & °XF 240 ;
Hs obd 1.1, T
SF 0 20 40 60
Time (us)

Nrandom =2X 10_8



Outlook (short term): ?®Fl-decay chains

Reference chain 289 S
9 direct, FLNR & TASCA F1| 9-806) MeV ummary
9 indirect, FLNR, SHIP & RIKEN - _
2.3(3)s o Experimental challenge
28(5: 9.15(3) MoV (due to long correlation times)
4 = Beam shut-off routine
10
32(%5) s = Key UNILAC pulsed beam

281
D 5712 Mev

« First decay scheme of 239FI

12.5(39) s

provides valuable insights
277
Hs e A shy 2 a-photon coincidences
3.1(17) ms = Further studies
D.M. Cox et al., = Increased sensitivity

Phys. Rev. Lett.
(to be published)
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Quote referee report:

“Future technical developments should allow to wring out tantalizing
physics from compound nucleus production data where cross-sections
are in the picobarn range”

Lundium decay station

UNIVERSITY



!ig! y e'||cient mu‘ti—coinci!ence spectroscopy set-up

for TASCA's very compact focal plane image

\m Clover =%
é;

1 Imp. DSSSD (1024 pixels)

4 Box DSSSDs (1024 pixels)

~ 80% a-detection efficiency

4 Ge Clover (4 crystals each)
+ 1 Ge Cluster (7 crystals each)

~ 40% ~-detection effi. @ 150 keV

L.-L. Andersson et al.,
NIM A 622, 164 (2010).

% L.G. Sarmiento et al,,
B Nivi A oo 5 (015 Fully S|mu|ated with Geant4

E&d UNIVERSITY OF /MELMHOLTZ
GEMEINSCHAFT

Luve © LIVERPOOL = == I

UNIVERSITY
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!ig! y e|||cient mu ti—coinci!ence spectroscopy set-up

for TASCA's very compact focal plane image

1 Imp. DSSSD (1024 pixels)
L 1 Veto DSSSD (1024 pixels)
4 Box DSSSDs (1024 pixels)

~ 80% a-detection efficiency

4 Ge Compex (4 crystals each)
+ 1 Ge Cluster (7 crystals each)

~ 50% ~-detection effi. @ 150 keV

L.-L. Andersson et al.,
NIM A 622, 164 (2010).

¢ L.G. Sarmiento et al., i i
P Nivi A 667 26 (3013), Fully simulated with Geant4

t :; UNIVERSITY OF /uzmuouz
GEMEINSCHAI
Lo & LIVERPOOL WG 55 0L 56

UNIVERSITY
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Lundium Upgrade

TASISpec

—

Vacuum chamber

Spectroscopy of Fl decay chains and plans for Lundium 37



Lundium Upgrade

TASISE‘ec Lundium

—

Vacuum chamber

Vacuum chamber

Spectroscopy of Fl decay chains and plans for Lundium 38



Lundium Upgrade

T — T T T .
| - By Luis Sarmiento | L un d ium
L [ 4
L | x-ray gain factor: 1.0;>2.1; > 2.9 I J
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Compex

50x50x50 mm?

n-type

35 mm

‘Cubic’ encapsulated .
crysta1§ 4 crystals in a

common cryostat

A. Sdmark-Roth, et al. EPJA 56 141 (2020)
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50x50x50 mm?

n-type

35 mm

‘Cubic’ encapsulated _
crystals 4 crystals in a Typical resolutions:

common cryostat 1 9keV @1.33 MeV
A. Ssmark-Roth, et al. EPJA 56 141 (2020) 0.8 keV @122 keV
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Background Suppression

Anti-compton suppression

® 4 Ge crystals allow running in add-back mode
® Custom made BGO shields

® Corner cover
® Full cover

9@1 och. %)e
CMngergs £
¢ jﬁ;/tag e



Background Suppression

® Tesselating geometry
® Wall configuration possible
® Travelling setup

(/é;;ta[ se
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Lundium Upgrade

Chamber
® Chamber mounted on trolley

® Pumping scheme finalised (at least for tests)

® Holds vacuum down to 10~% mbar
® Deformation of flanges <1 mm

® Safety is very important!
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Lundium Upgrade




Lundium Upgrade

TASISpec (2010) ‘ TASISpec++ (2019) ‘ Lundium (2022)
Imp DSSD 32x32 32x32 58x58
Veto DSSD - 32x32 58x58
Box DSSDs 32 (SSSD) 16x16 16x16

Detectors Cluster + Clover Compex + Clover | Compex (in vacuum)
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Discovery and Spectroscopy of Neutron-Deficient Pu Isotopes
and their Alpha-Decay Daughters
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Proposal

48Ca + 182W at 4.25, 4.50 & 5.00MeV /u
5 new isotopes
Short lived o decays

Rarely studied region

92

920

Cm 231||Cm 232(|Cm 233(|/Cm 234
96 27s 52s
Am 229([{Am 230||Am 231(|Am 232|/Am 233
M . 18s 40s 131m 32m
a-photon coincidences
Pu 224 || Pu 225 || Pu 226 || Pu 227 || Pu 228 || Pu 229 {I Pu 230 }j Pu 231 || Pu 232
94 * * * * 21s 91s 170m 8.6m 337m
Np 219 || Np 220 || Np 221 || Np 222 || Np 223 || Np 224 || Np 225 || Np 226 || Np 227 || Np 228 || Np 229 ||Np 230 ||Np 231
<5pus 6ms 35ms 510 ms 61.4s 4.00m 4.6 m 48.8 m
U218 || U219 || U220 || U221 || U222 || U223 || U224 || U225 || U226 || U227 || U228 || U229 || U230
550 us 55 s * 660 ns 4.7 ps 21ps 396 us 61 ms 269 ms 11m 91m 57.8m 20.23d
Pa 217 || Pa 218 || Pa 219 || Pa 220 || Pa 221 || Pa 222 || Pa 223 || Pa 224 || Pa 225 || Pa 226 || Pa 227 ||{Pa 228 ||Pa 229
3.48 ms 113 ps 53ns 780 ns 5.9 ps 3.2ms 5.1ms 846 ms 17s 1.8m 383m 22h 1.50d
Th 216 | Th 217 || Th 218 || Th 219 || Th 220 || Th 221 || Th 222 || Th 223 || Th 224 || Th 225 || Th 226Y| Th 227 || Th 22
26.0 ms 247 ps 117 ns 1.021 ps. 9.7 us 1.78 ms 2.24 ms 600 ms 1.04s 8.75m 30.70m 18.697 d 19124y
126 128 130 132 134 136 138
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48Ca + 182W at 4.25, 4.50 & 5.00MeV /u

Cm 231|(Cm 232|(Cm 233|(Cm 234

® 5 new isotopes %6 A =
® Short lived « decays Am 229||Am 230({Am 231||Am 232||Am 233
® o-photon coincidences e |
e Rarely studied region Pu 224 || Pu 225 || Pu 226 || Pu 227 || Pu 228 || Pu 229 I Pu 230 | Pu 234 || Pu 232
y g 94 * * * * 21s 9ls 1.70m 8.6m 33.7m

Np 219 | Np 220 || Np 221 || Np 222 || Np 223 || Np 224 || Np 225 || Np 226 || Np 227 || Np 228 | Np 229 ||Nip 230 ||Nip 231

u218 | U219 [ [ [ [ [ ][. [ : [ [ : Al '- . I
92| .. | == Quadrupole deformation parameters in

220,222,224y

Pa 217 | Pa 218

348ms [ 113ps

— " Ground-state configuration of 223y

Th 216 | Th 217 N . . . .

90 | s0om | 20 | Physics-driven commissioning of new
126 experimental setup
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Results & Outlook

Many TASISpec successful experiments performed
Intermediate upgrade (with Compex)

U310/T047/T049 - Performed sucessfully

e A. Samark-Roth, D.M. Cox et al. EPJA 56 141 (2020)

® D.M. Cox, A. Sdmark-Roth et al. IOP. Conf. Proc. Set. 1643 (2020)
® A. Sdmark-Roth, D.M. Cox et al. PRL 126 032503 (2021)

® D. M. Cox, A. Samark-Roth et al. PRL in preparation (2021)

e A. Samark-Roth, D.M. Cox et al. PRC in preparation (2021)

Lundium upgrade ongoing

Accepted Proposal g@é ocﬁ%)e/
Mallenbergs

50 Weg UNIVERSITY
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