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C.M.ENERGY OF K [MeV)

Experimental Wilczynski plot for the system 4%Ar + 232Th at
E.(*°Ar) =388MeV.

J. Wilczynski, Phys. Lett. 47B(1973) 484
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Deep-inelastic processes

|N/Z equilibration; many projectile-like + target-like nuclei produced
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160 MeV 26Mg + 150Nd

Binary Reaction

Spectrometer +
EUROBALL

K. Keyes,
A Papenberqg, et al

Indication of enhanced yields to 22Ne (Mg — a) and to 80 (Mg -2a) Why?
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* Jt,stick= [ It/(lJR2 + Ip + It)] L

Angular momentum transfer
Rolling and sticking models
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160 MeV 26Mg + 150Nd J .oy fOr projectile-like species

Jimax) versus M, Si Jimax)versus N, Mg
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160 MeV 26Mg + 150Nd J .o« fOr target - like species

Jimax)versus M, Ce Jimax)versus H, Nd
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Neutron-rich sdfp-shell nuclei 215MeV 3¢S + 208pPp
PRISMA + CLARA INFN Legnaro ‘

The yield of projectile-like nuclei in the interaction of 215MeV **S with *°’Pb
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Yield from 36S + 208Pp gt 215MeV
PRISMA + CLARA data
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PRISMA is a magnetic spectrometer for heavy ions installed at
Legnaro, with very large solid angle (80 msr), wide momentum
acceptance (£ 10 %) and good mass resolution (1/300)




The magnetic spectrometer PRISMA installed at LNL
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The PRISMA Spectrometer Detectors

10 sections Multiwire PPAC

n

Large dispersion
dipole: 4cm / % at
the focal plane

-2 g

S.Beghini et al. LNL annual Report 2000 pg.163
10 X 4 sections lonization Chamber

G.Montagnoli et al. LNL annual Report 2000 pg.165



Main Characteristics the PRISMA Spectrometer

angular acceptances AG ~12° Ap ~22°
solid angle AQ ~ 80 msr
distance target-focal plane 7 m

energy acceptance +20%

max rigidity 70 MeV amu
dispersion 3.3 em/%

mass resolution ~1/300 FWHM

event rate up to 200 kHz




CLARA

« 25 Clovers setup

« Efficiency ~ 3 %

+ Peak/Total ~ 45 %

« Position 6 = 104°-180°

« FWHM ~ 10 keV for E = 1.3 MeV
atvic=10%
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Mass spectra for projectile-like species
365 + 208pp
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215MeV 36§ +208Pp  PRISMA + CLARA
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Double gated 3°Si spectrum from data obtained in thick target
230MeV 36S + 208Pp experiment

J. Ollier, PhD thesis University of Paisley (2004) unpublished
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Experiment Shell model

Strasbourg shell-model calculation

modified SDPF-NR interaction  E. Caurier et al., Rev. Mod. Phys. 77(2005)427
m sd-shell

v fp-shell

pf shell pairing reduced by 200keV to reproduce E,,

2p4, orbital energy decreased by 1MeV, otherwise higher spin levels too compressed.
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Energy (keV)

B(E2) values (e fm)

N=22 isotones

Strasbourg shell-model calculation
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*1ca spectroscopic factors
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230MeV 36S + 176Yp thick target total gamma-ray projection
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215MeV 36S + 208Pph thin target 3’P— gated gamma-ray spectrum

35t

439
861
1300

x
i
o
869
1181

PRISMA + CLARA

A. Hodsdon et al.,
Phys Rev C, submitted

1658

Counts per Channel




215MeV 36S + 208Pp thin target 37P— gated gamma-ray spectrum
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‘ Next project ‘ Proposal 04.33
New Spectroscopy South~West of 1328n:
quenching of the N=82 shell gap for neutron-
rich nuclei?

750MeV 1245n + 208pPp DIC

Collaboration

Paisley ~~ IReS Strasbourg ~~ IPN Orsay ~~ Madrid -~ Surrey
Debrecen ~~ INFN Legnaro ~~ INFN Napoli
INFN Padova -~ INFN Torino
Manchester
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Quenching of N = 82 shell gap

l' i
" r-process solar abundances 10 b

= discrepancies in A = 120 mass ]
region below the N = 82 shell

closure

107" .l

1072

Kratz et al., Ap. J. 403(1993)216

Abundances after 3-decay

" Quenching of N = 82 gap

considerably improves fit

= HFB calculations with Skyrme

SkP force

120 1680
Mass number A

Dobaczewski et al., Phys. Rev. Lett. 72(1994)981
Dobaczewski et al., Phys. Scr. T 56(1995) 15
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Future

= Deep-inelastic experiments: heavier systems
e.g. 750MeV 1?45n +208pp  DIC

= Mismatched single nucleon transfer reactions:
location of high-j orbitals e.g. kq-,

= Pair transfer in heavy-ion interactions

ECT* May 2006
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