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From J.Gerl’s talk on Wednesday:

Current planning:

2015 Break for SIS-18 upgrade and shielding enforcement and
UNILAC renovation.
Q3-4Z UNILAC operation (no call, but internal disc. and PAC 17.4.)

2016 Break for SIS-18 upgrade and shielding enforcement, UNILAC
operation under discussion

Q2-3: SIS-18 commissioning #Q4: SIS-18 operation starts,
preparation and experiment commissioning

4-5 months, FAIR preparations and experiment programme

5-6 months, FAIR preparations and experiment programme

Phase O

5-6 months, FAIR preparations and experiment programme

Agreed bz BMBF and GSI mana%ement



2) What is HISPEC/DESPEC?
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HISPEC: High-resolution In-flight SPECtroscopy
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From M.Gorska at HISPEC/DESPEC meeting
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PreSPEC-AGATA 2012-2014: Early Implementation of HISPEC
| i

A and Z of incoming beam
and provides x,y tracking

-TU Darmstadt and GSI

Lund-York-Cologne

CAlorimeter (LYCCA)

A and Z particle-ID after
secondary target by means of

- X,y tracking
) E-E (Si-Csl)
Adva_nced Gamma-ray - Time-of-flight (plastic)
Tracking Array (AGATA)
upto 5x2+10x 3 =40

segmented HP Ge-crystals TDR approved 2008
d~20cm Commissioned, upgraded and

e used in PreSPEC physics
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PreSPEC-AGATA: Lots of physics cases discussed:

Didn’t all run,

lots of good
physics ideas still
current...but
AGATA Is now In
GANIL and In
2018 will go from
there to Legnaro
SO not available
for GSI in 2017+x
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b,n,g-decay of exotic (neutron-rich) nuclei.....

DESPEC: DEcay SPECtroscopy _E
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DESPEC: Decay SpectroscQpy

Get first information on lifetimes, decay modes, Q-values and
scheme of excited levels




Active stopper..AIDA

Advanced Implantation Detector Array
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Active stopper..AIDA

Advanced Implantation Detector Array
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105 Ge crystals, 3 rings

Energy resolution (FWHM): 0.2%

Total efficiency: ~15% [at E;= 1.3 MeV]
Digital signal processing, time stamped data
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Last stopped beam campaign with 238U - 2009

1.5 x 10° %38U per spill
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212,214,216ph: 8* jsomers:

A. Gottardo, J.J. Valiente Dobon, G. Benzoni et al., PRL 109 (2012) 162502



Energy levels well described in seniority scheme



Electromagnetic transition strengths not so

---------- Pure seniority scheme in gy, shell
---------- Full diagonaisation in the n space with the KH interaction
---------- As red but with E(j,5,,) Increased by 1 MeV
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Electromagnetic transition strengths not so

Need three-body interactions and two-body transition
operators in the conventional neutron valence space
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DEGAS: Next generation detector array




3) What will be the physics focus?

From J.Gerl's talk: In reply to the question from the
review:.
Highlights of the Initial Phase — 1 programme

Understanding the 3 r-process peak by means of comprehensive
measurements of masses, lifetimes, neutron branchings, dipole
strength, and level structure along the N=126 isotones;

We will focus on this area using our varied set
of equipment to build a complete picture
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Phase 1 Physics with HISPEC/DESPEC:
r-process nuclei at N=126

Previous GSI measurements
contradict earlier lifetime predictions!
Mass abundances not understood!
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Phase O
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HISPEC/DESPEC aims to
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Previous work (part of the RISING campaign)

S.J. Steer et al.,, PRC 84 (2011) 044313 ===
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Isomeric ratios also used to improve/test knockout reaction theory...
iIsomeric states tend to be rather ‘pure’ shell model configurations.

e









To gain a deeper understanding:

Use BELEN to measure beta-delayed
neutron emission

Use FATIMA to measure level lifetimes
In the nanosecond regime

Use MONSTER to carry out neutron
spectroscopy

Use DTAS to measure beta decay
strengths
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To gain a deeper understanding:

Use BELEN to measure beta-delayed
neutron emission



$ (7 * 2 Experiments at the Fragmentation-
Facility: GSI-FRS
« 2011
« BELEN + SIMBA
» S323: Pn values
around N=82
» S410: Pn values
around N=126

PhD Thesis:
R. Caballero-Folch
(UPC/IFIC)
214—218|:)b
2 PhD Thesis: 211-215T]|

K. $mith (NSCL-MSU)  208-211Hg
R. Caballero-Folch (UPC)

From Cesar Domingo Pardo
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BELEN20 BELEN30 BELENA48 BRIKEN-174

BELEN48
JYFL GSI JYFL RIKEN
2009-2010 2011 2014 2015-2016 2017 + 2018-2019
o Preparatory Phase PHASE 0 + PHASE 1
towards FAIR
NUSTAR Objective: first r-

process WPs along
N=126: from 2°2Q0s
down to ¥2Dy, and
from there down to
the stability valley.

bn’s Fission Fragments

FAIR-Unique Case

, . bn’s around N=50, "®Ni-region
bn's beyond N=126, Pb-region bn's around N=82, 132Sn-region
bn’s around N=82, Pd-region ’

From Cesar Domingo Pardo



To gain a deeper understanding:

Use BELEN to measure beta-delayed
neutron emission

Use FATIMA to measure level lifetimes
In the nanosecond regime



Fast-timing array

HISPEC/DESPEC plans for FAIR phase-0
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HISPEC/DESPEC plans for FAIR phase-0



To gain a deeper understanding:

Use BELEN to measure beta-delayed
neutron emission

Use FATIMA to measure level lifetimes
In the nanosecond regime

Use MONSTER to carry out neutron
spectroscopy






HISPEC/DESPEC plans for FAIR phase-0



To gain a deeper understanding:

Use BELEN to measure beta-delayed
neutron emission

Use FATIMA to measure level lifetimes
In the nanosecond regime

Use MONSTER to carry out neutron
spectroscopy

Use DTAS to measure beta decay
strengths
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« Accurate measurement of b-strength distributions

« TDR approved (01/2013)

e« Commissioning at IFIC (01/2014) —
* First experiment at JYFL (02/2014) b

« Experimental proposal at RIKEN on 100Sn decay

omy (8+) I
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To gain a deeper understanding:

Use BELEN to measure beta-d="ayed
neutron emission

& g9
©%° 0%
Use FATIMA to rr*j%@QQ ot & wretimes
in the nanosa‘()?g‘ead\\ .
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Use rbo\X @ 0 carry out neutron
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_e DTAS to measure beta decay
strengths

First experiments with HISPEC/DESPEC
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RISING: Stopped beam - physics focus
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The lead region is only one of many....

First experiments with HISPEC/DESPEC
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Summary

 We will have a stopped-beam campaign using the AIDA
detector as the stopper.

o Experiments will build on our existing expertise and focus on
our regions of interest

e Using a variety of FAIR detectors at the FRS will require the
operation of the full NuSTAR DAQ.



On behalf of the HISPEC/DESPEC collaboration

Valencia, September 2014
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