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« REX-ISOLDE: study of halo systems

*Characterise the unbound nuclei "He y 'OLi
study the transition from weakly bound systems to the continuum.
(Aarhus-Darmstadt-Goteborg-Madrid-Moscow)

- Signatures of dipole polarizability in the halo nuclei ®He and ''Li.
(Huelva-Madrid-Santiago-Sevilla-Valencia)

Grupo de FiSICG Nuclear Experimen'ral ¢ In beam investiqations Of nUCIei around dOUny'

magic '%Sn using stable and radioactive ion beams
(Dresden-Koln-Madrid-Valencia)

- B- delayed multi-particle breakup
(Aarhus-Goteborg-Jyvaskyla-Madrid)
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LAAIPIC. '

Multi particle breakup = IEM

 [B-delayed particle emission - ISOLDE + Reaction studies - CMAM tandem
°C ->°B* > pta+ta CERN-IS361 done 3He +5Li > %B* — a+ o +
’Li > °Be* > n+a+a (In preparation) d +7Li > %e*— o+ o + n
DN 5 2C* 5 at+ta+t+a CERN-1S404 p +B 512C* 5 g+ o + a
2B 5 I2C* -5 at+a+ao Jyviskyli done 3He +%Be — 2C* — a+ a+ a
} y
ed states of definite spin & parity < Selection rules = Feeds many different states
efined by the Q-value < Energy window = Limited by the accelerator energy
lean the operator is known < Feeding mechanism =Not trivial, resonance or direct reaction:
& GT transitions feed states of well < Isospin = Depends on beam and target chosen
defined spin

2 DSSSD telescope ultra thin window, design IEM

v
v 64 +8 electronic channels
v' Data acquisition system FERA-CAMAC




Madrid Tandetron: SMYV electrostatic accelerator

Universidad Autonoma de Madrid

Terminal voltage V. 0,1 -5 MV voltage ripple AV/V=10*
Ion-sources: Duoplasma

Sputter —> all elements available
Final energy: V;*(Q+1) Q=charge state
Beam current: 1-10 pA

Accelerator working since september 2002.
Nuclear Physics beamline (CSIC-Madrid)
in preparation, foreseen for summer 2003.




*EXPERIMENTS TO MEASURE DIPOLE POLARIZABILITY OF
HALO NUCLEI 6He AND 11Li

EXPERIMENTS IN THE CNA 3MV TANDEM ACCELERATOR

(THEORETICAL SUPPORT TO THE COLLABORATION)

2 staff }

2 staff |
1 student

Strong involvement of the theory group
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LEDA-Louvain Edingburgh Detector Array
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CINA (Lentro ivacional d€ Aceieraaores) SLvIiL LA

Participants: University of Sevilla-CSIC(Research Council)-
Junta de Andalucia (Local administration)

3 MYV, 20 pA, operative since 1998 Ton beam analysis:

RBS, PIXE, NRA,
Channeling, ERD
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Production and structure of neutron-rich nuclei

“ Production and B-decay investigation
of heavy neutron-rich isotopes (GSI)

i Nuclear structure studies of
medium-mass neutron-rich isotopes (GANIL)

uclear structure at the neutron

drip-line (light neutron-rich isotopes) (GSI)
| staff

2 postdocs
4 students



cxampic: '

Production and E-decay investigations of heavy neutron-rich isotopes

Collaboration: GSI, Santiago, Orsay, Bordeaux

....... T Approaching the r-process path
Bfuf =y | Production of heavv neutron-rich 28pp(1 A Gev) + Be

isotopes: Cold fragmentation
v only protons are abraded and
no neutron evaporated
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Gamma spectroscopy group at IFIC WIF?E 4

2 staff

2 postdocs

2 students o I
Beta decay studies with Total Absorption Techniques
(GSLISOLDE,Jyvaskyla)
Nuclear structure at extreme values of spin and
1sospin (Legnaro, Strasboug)

Ge arrays Reactions with radioactive beams (Ganil)

Nal, BaF




Xample: bCla accay, 1ar 1rom Sstaoility, 1argc encrgy window ‘

TAS at GSI Lucrecia at ISOLDE
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Hadron Reactions at Intermediate Energy

IFIC Univ. Santiago
2 statf 2 staff

2 postdocs 7 student
1 student

TAPS

TAPS blocks




Collisions at intermediate C
energies
Accelerators: KVI Groningen, GANIL (50,
200MeV/u)
TAPS Collaboration (384 BaF)

Measurements of hard photon and
subthreshold pion production in heavy 1on

collisions (i.e. Ar + Au 25 MeV/U, I1°)

Dynamics of heavy 1on reactions



Collisions at relativistic energies C

Accelerator: SIS ( Darmstadt GSI) (1GeV/u)

Measurement of particle production at
relativistic energies (TAPS Collaboration)

Hadron Properties in Nuclear Matter (Hades
Collaboration: measuremt of ®, p, ¢ mass in

the nuc!

ear medium)

Develo
(Hades

oment of high energy pion beams
Collaboration)



Development of high energy pion beams (Hades Collaboration)
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Recent News:

Spain will (probably) enter the Isolde
collaboration

GSI new project aproved in February 2003:
675 M€ 1f 25% of the cost by foreign partners
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Research with lon- and Antiproton Beams at GSI

== Scientific program
Y N\ Nuclear Structure Physics and Nuclear Astrophysic:
/4 A\ Structure of exotic nuclei far off stability;
il sis 100/200 ) Nuclear synthesis in stars and star explosions;

// Fundamental interactions and symmetries

Hadron Physics with Antiproton Beams
Quark gluon structure and dynamics of “strong
interacting particles;
Origin of the confinement and mass of hadron:

Physics of Nuclear Matter
Studies of hadronic matter at high densities;
Phase transitions in quark matter;
Properties of neutron stars
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Plasma Physics

Atomic Physics and Applied Science

Special Properties

* Intense, fast cooled energetic beams of
265 M € exotic nuclei

periments / Detectors: 185 M € « Cooled antiproton beams up to15 GeV

\fal-

* |nternal targets for high-luminosit
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nTOF



n_TOF Collaboration &/

Spain: CIEMAT, CSIC-IFIC, U. Santiago, U. Sevilla,
U.P. Cataluna, U.P. Madrid

~J Measurement of high quality neutron reaction cross sections: (n,f),
(n,y),(n,xn), ..., of key interest in Nuclear Technology (ADS,
transmutation), Nuclear Astrophysics and Basic Nuclear Physics
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~1 Construction of a neutron Time Of Flight facility at CERN: high
instantaneous flux (10 n/bunch), low duty cycle (10-), wide energy
range (1eV-250MeV), (good resolution) long flight path (185m).
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1 I — —_— SImuIaioni-Gad:matrlcal anspor
g — | By
1 | % — 238y r.n
5 8 fl\\ @ 197y detivationmeasurefnents
g If'll P" Si-onit iu;l,a)i
e 1l K T9TR G ) and BalEe |
7]
g
5 [1)]
S
s | \
g
g / k v
ic )
c . «ﬂ.M’“‘W - (R
D
3
7}
4
10*
..... s
-2 -1 2 3 4 5 6 7 ) :
10 10 1 10 10 10 10 10 10 10 10 10
Neutron Energy (eV)

Operative since 2002



71 Implementation of advanced instrumentation: fission (PPAC, &/

lonization Chamber), capture (C,D, detectors, BaF, calorimeter),
neutron multiplication (Ge detectors), monitoring (MicroMegas, Si
detectors, BF, counters), data acquistion system (Flash ADC)
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Isol method (from Isolde): spallation of target
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In flight method: fragmentation of projectile
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