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Th. Speaker Topic | Fr. Speaker Topic
Session 1 Chair W. Korten (e Session 5 Chair A. Bruce
05:00 | 00:15 |P. Giubellino Welcome and Scope of the Work<" -ﬁ\)\\) 09:00 | 00:30 |K. Wimmer Shape coexistence and nuclear - ersion electron
09:15 | 00:30 |W. Barth Existing and future (he~ d (\ea( _acGSl | 09:30 | 00:20 |D. Kumar Investigation of Rare ~ ’_’4 82 ‘5 via mass
09:45 00:30 |HJ Wollersheim History of ~ \ a(\ _—uments at UNILAC 09:50 | 00:20 |A. Zadvornaya |Science r= s - T MNT reaction studies
10:15 | 00:20 |S. Kraft-Bermuth F ese(\ ..uneters for heavy ions at the 10:10 | 00:30 |Z. Chen Inve. Gase .wn isotopes around N=126 using
10:35 | 00:20 |E. Vardaci \. p( _utes with a kinematic TOF method
Pas ’ | 10:40 | 00:20 |coffee break |
10:55 | 00:30 |coffee break | |
Session 6 Chair D. Ackermann
Session 2 Chair M. Kalantar 11:00 | 00:30 |P. Walker n-rich high-K isomers in the hafni- gion
11:25 | 00:30 |G. Martinez-Pinedo r-process nucleosyntb- 1 star mergers 11:30 | 00:20 |A. Stuchbery / |Isin-beam spectroscor -~ 23%\) Jnilac? Precise g factor
11:55 00:30 |I. Dedes Exotic Shape In: ,‘Y\eo(q i: Tracing Unexpected 11:50 | 00:20 |P.Reiter Ground stat~ S ~ .ation metals to
12:25 | 00:30 |V. Saiko Synthesis of neu .=t nuclei near closed neutron 12:10 | 00:20 |O. Hall beta-de Gnase - urtllising Multi-Nucleon-Transfer
12:55 | 01:15 [lunch break | [ 1230 [01:00 [lunch break |
Session 3 Chair D. Rudolph Session 7 Chair C. Scheidenberger
14:10 | 00:30 |H. Albers Probing the structure of 208Pb and "~ Hf with UNILAC 13:30 | 00:15 |T. Dickel Summary presentation
14:40 00:30 |M. Gorska Spin gap isomers as a tr-’ . (\ wn-neutron 13:45 00:45 Discussion: how to move forward
15:10 | 00:20 |L. Sarmiento Spectroscopy ¢ ea(‘,\.\o ..dium decay station 14:30 End of Workshop
15:30 | 00:20 |R. Palit Muclear structw R ..gnt particle tagging
15:50 | 00:30 |coffee break
Session 4 Chair A. Karpov
16:20 00:30 |T. Dickel Future plans MNT reactions at GSI/FAIR .
16:50 | 00:20 |M. Brodeur The N=126 factory at A" ,‘ 2 3 p reS e n t a_t | O n S
17:10 00:20 |Z. Favier MNT experiment c. N\N nne: 136Xe+238U at 0°
17:30 | 00:15 |R. de Groote Opportunties for las .uscopy with MNT reaction 1 7 6 r eg i S t r at i O n S
18:30 | |Recepti1}n
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Beams at the UNILAC/HELIAC (W. Barth)

— high beam currents

— low repetition rate (max. 3 Hz)
— low duty factor (0.1 %, pulse length for SIS18 only 100 ps)
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20297

ion species ion current
H3 (HIT-ECR, BkeV/u) 7DOE}J.A

40Ar 330epA
40Ar 680ellA
84Kr(57%)  120epA
132%e lepA
132%e 350epA
R >>15eplA
206ph** . terzlow) >100epA
238U * &k ???

18 GHz ECR ion source (Jyvaskyla)

ion source low energy high energy
Z A/ Z ZIt:w A/ ZIt:w Zhigh A/ Zhigh
1+ 20 p+ 1.0 p+ 1.0
13+ 3.1 13+ 3.1 18+ 2.2
11+ 3.6 11+ 3.6 18+ 2.2
25+ 3,4 25+ 3,4 34+ 2.5
44+ 3.0 44+ 3.0 48+ 2.75
26+ 5.1 26+ 5.1 44+ 3.0
31+ 6.4 31+ 6.4 56+ 3,5
34+ 7.2 34+ 7.2 63+ 3.2
7?7 35+ 6.8 64+ 3.7
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FAIR-design uranium beam parameters at the UNILAC

HSI entrance HSI Alvarez SIS 18
T exit entrance injection

IOD SECCiCS 238ud+ 238Uil+ ZSBu28+
Elect. Current [mA] 25 18 15
Part./100us pulse 3.9-10% 2.8-1022 3.3.10"
Energy [MeV/u] 0.0022 1.4 14
AW/W - 4.103 +1.107
€pom.x [Mm mrad] 0.3 0.5 0.75
€pomn.y [Mm mrad] 03 0.5 0.75

10.9 MeV/u (5x10°)

8.2 MeV/u 3x10°

6.9 MeV/u ~5x108

7.2 MeV/u ~ 2x10°

6.6 MeV/u -
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R-process (G. Martinez-Pinedo)

-

Mass Number
c

Nucleosynthesis dependenceonY,  mmssm FARR @ U5 « Ye=0.4-0.34, 1st r-process peak (observed Sr)
Mergers produce broad range of neutron rich ejecta, Y, = n,/(n,, + n,,) " Competition (G,YL (c;(,r])1 (niy) and B-decay in
) Vetn2pte  vs Tetpante’ the region around 78Ni
0 T T T . é ) Ab' d' | * Ye=0.34-0.2, 2nd and 3rd r-process peak
F :27 R olar Abundances = (n.y) and B-decay
103 se ¥ VedTUTY 2 0.15-0.25 Y, S 0.15 ’ .
E * e, ¢ ¢ * Ye<0.2, 2nd, 3rd r-process peaks and actinides
51074k '.;-.,. | * (n,y) and B-decay and fission
Q E * ‘oo =
: L
S 10-5F * 3
= .. Y o E
z id e :
< 10-6L 0. . ’ Qm ;. . . e
, Lanthanides “® ¥ Actinides Giuliani et al 2018, 2020
107 F . e 3 T T rrr r - 7 -
10$:|. 1,1 (I I
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53 -

90 N .:»'::.
2 ol S

254Cf is produced by a competition between (n.fission) and 1(31 numberZO%_S I i)
beta-decay operating on timescales > 1 second 107} £ Solar

No experimental information about the beta half-lives of he
progenitors is known. Strong impact on radioactive heating
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In-beam Spetroscopy (Exp.: H.J. Wollersheim / H.
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Alberts / R. Palit / A. Stuchbery| Theory: |. Dedes)

Searches for 2-phonon octupole
excitations in 298Pp
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light particle tagging
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Decay Spectroscopy (K. Wimmer, LG. FAIR iI= 5= 1L

Sarmiento, O. Hall)
Conversion Electron Spectroscopy New Detectors (LUNDIUM)
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Beta-delayed fission of neutron-rich
, actinides
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Isomer spectroscopy (M. Gorska, P. Walker)

The search for the missing spin gap isomers
N~Z N>>Z

» Fusion symmetric reaction, high spins »Deep Inelastic Reaction(spins up to ~30R) /Fission (<20h)

EXOGAM, EUROBALL, GASP.. + Ancillaries  EXOGAM, EUROBALL, GASP.. + Ancillaries
- in-beam, seniority/core excited isomers - in-beam, seniority/core excited isomers

MSEP at GSI, IGISOL, LISOL
- p decay
- spin-gap isomers

Argonne, QakRidge

»Fragmentation, Spallation (spins <20)

- a-decay 65T RIBF, NSCL, GANIL, REX-TSOLDE Pulsed beams for (us) K- Isomer search
- Coulex e = e Wiso w W '
Transfer W 74 [ 1 rich portion of
. . the nuclear chart ” 116 . S
=> Optimize : HE72) go<z<7a 8 RS
: 8<N<1l6 |[PHOO &
Spln, Z AR Q*&,bQ

production,
selectivity

n-rich mqp O >1ps
isomers @ 10-100ps

Typ>1ps 1qp o-e
O.qu 0-0

data from Jain et al., Nucl. Data Sheets 128 (2015) 1
and more recent publications
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Laser Spectroscopy (R. de Groote) FAR =
Radioactive Molecules )MP. Reiter)

Expand EDM / BSM searches
to other actinides

millisec high spin isomers in refractory elements
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Mass spectrometry (D. Kumar, M.P. Reiter)

rare-earth peak

I 1 |
‘ | AME2020 atomic mass evaluation I M stable

© R. Orford et al.
PRL 120 (2018) CARIBU

@ M. Vilen et al.
PRC 101 (2020) JYFLTRAP
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Explore the optimal conditions to produce FAIR I= 5= 1l
new nuclei in the Terra Incognita?

V. Saiko
E. Vardaci

” Hard or impossible to
w09 reach with fragmentation
or fusion of stable

A beams
Z=50 ---*----= o il
- “Fragmentation vs. MNT”
r I MNT: 20pnA 136Xe / 238 on 2 mg/cm2 198pt
N ISt L
= a =;-|J- y frag.: 1pnA 208Pb on 5 g/cm?2 °Be
8 Z2=28 --=7-p m— N=82 ] . . . T . .
- 3 ol | = T 10°9 N =126 isotones *
g 'f]liri:lfr'_ - fr'-’__,_: g 5 % Pb-fragmentation
3] T i " : 2 1073 ® XetPtMNT
a g N . .
(o) L .!._'__’__iI'I_ :_ % 10 E
| e N2 5 10 °
o =
> 107+ ¢
= E ]
S .
151 1]
> RN *
Neutron number N g 1
g 1074
107"

7l4 7|5 7|6 '."l'/ 7‘8 7|9 8|0 Sll
atomic number
Y. X. Watanabe et al., PRL115, 1-5 (2015)
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MNT experiments world-wide
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Strategy for MNT experiments at GSI/FAIR

today ~2025 FAIR Phase 1 (~2030 -)
Investigation optimal stable beam and target
UNILAC Reaction Studies with
“CORSET” eg. U323 mas
Pilot experiments with slowed down beams (stable
FRS and near stable) @ FRS lon Catcher, e.g. S532
Precisio Iments
Dicke! et a\. with eams
. D\ 0)-
HELIAC LO\ y32%: GPARC ngﬁ(}ns to be ":‘A‘ﬁ% LINAC lon Catcher
endof = bﬁfgs th futtife l‘j'('fl‘;f,n trangséfr:e(r and new isotopes mass spectrometry
tli Iti- t ig iS
 pntent (- )g:' study ”Qtléd parties Zded_ Th'SWi',[h nuclear spectroscopy
«This Let"er.nog a prod’® ringind in erf}]eory orceSsic Pr°gr.z$ new
o < in doveloP"S "gst, P} and VeaIR pMYSTG possY Lo LEB lon Catcher &
uper-FRS ©_ctions expelm® £ ihe fu nuclel &5 VN
o eloping 11° S view Of ler heaty _paration © Upgraded “CORSET”
elopind _ ~ jn vieW =7 per NS opara pgrade
SISlOO & dev .mportan 26 and S fO”oWIng_S LOI-” . ;
PSU "erfyo:;us 0 =1ms deliverefl this new isotopes with
neutron-ric$hlf§ommiﬁees secondary beams
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Workshop Foto
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