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PRISMAPRISMA spectrometerspectrometer –– designdesign characteristicscharacteristics

Angular acceptances  Δθ ~ ±6o  Δφ ~ ±11o

Solid angle         ΔΩ ~ 80 msr

Distance target-FPD 7 m

Energy acceptance      ± 20%

Momentum acceptance ± 10%

Maximum rigidity       ME/q2 = 70 MeV amu

Dispersion            4 cm/%

Energy resolution 1/1000 (via TOF)  

Mass resolution   1/300 FWHM (via TOF)

Aberrations correction via software



PRISMAPRISMA spectrometerspectrometer –– trajectorytrajectory reconstructionreconstruction

MWPPAC

AA physicalphysical eventevent isis composedcomposed byby thethe parametersparameters::
•• positionposition atat thethe entranceentrance x,x, yy
•• positionposition atat thethe focalfocal planeplane X,X, YYpp pp ,,
•• timetime ofof flightflight TOFTOF
•• energyenergy DE,DE, EE
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PRISMAPRISMA spectrometerspectrometer –– aa complexcomplex detectordetector systemsystem
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PRISMAPRISMA spectrometerspectrometer –– trajectorytrajectory reconstructionreconstruction
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MultineutronMultineutron andand multiprotonmultiproton transfertransfer channelschannels nearnear closedclosed--shellshell nucleinuclei

9090Zr+Zr+208208PbPb EElablab==560560 MeVMeV

pure neutron pick-up channels

Mass [amu]

PRISMA spectrometer data  

GRAZING code calculations 
(G Pollarolo)(G.Pollarolo)

L.Corradi et al, J.Phys G36(2009)113101 (Topical Review)



TotalTotal crosscross sectionssections

successive transfersuccessive transfer

S S il t lS.Szilner et al, 
Phys.Rev.C76(2007)024604



PRISMAPRISMA simulationssimulations ofof ionion transporttransport

Correction factors derived from bidimensional 
E-θ uniform input distributions 

4848Ca+Ca+6464NiNi E=E=270270 MeVMeV

D.Montanari et al, Dubrovnik09 Grazing calculations by G. Pollarolo



PopulationPopulation ofof neutronneutron richrich nucleinuclei :: pointpoint ofof viewview ofof nuclearnuclear spectroscopyspectroscopy

6464Ni+Ni+238238UU atat EEl bl b==390390 MeVMeVNi+Ni+ UU atat EElablab==390390 MeVMeV

58Fe

54Cr

possibility to make spectroscopic50Ti possibility to make spectroscopic 
studies of neutron rich nuclei 
moderately far from stability 

L.Corradi et al, Phys.Rev.C59(1999)261



SoftnessSoftness inin CrCr andand FeFe isotopesisotopes populatedpopulated inin 6464Ni+Ni+238238UU atat EElablab==404404 MeVMeV

Cr  (-4p)  

gating on mass
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N.Marginean et al., Phys. Lett. B 633(2006)696
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S.Lunardi et al., Phys. Rev. C 76(2007)034303



PopulationPopulation ofof neutronneutron richrich nucleinuclei :: pointpoint ofof viewview ofof reactionreaction mechanismmechanism

6464Ni+Ni+238238UU atat EEl bl b==390390 MeVMeVNi+Ni+ UU atat EElablab==390390 MeVMeV

58Fe

54Cr
as more protons are transferred 
the mass distribution tends to50Ti

pure proton stripping

the mass distribution tends to 
shift to lower values due to 
neutron evaporation 

pure proton stripping

L.Corradi et al, Phys.Rev.C59(1999)261



TKELTKEL distributionsdistributions –– transitiontransition fromfrom QEQE toto DICDIC processesprocesses



EvaporationEvaporation processesprocesses inin multinucleonmultinucleon transfertransfer reactionsreactions

DirectDirect identificationidentification withwith
PRISMA+CLARAPRISMA+CLARA

heavy partner

4040Ca+Ca+9696ZrZr
E=E=152152 MeVMeV

light partner



SomeSome fewfew remarksremarks onon PRISMAPRISMA

- powerful tool to perform spectroscopic studies in moderately n-rich 
nuclei populated via MNT processes and to investigate the population

- mass determination via tracking procedure with low energy heavy ions   

nuclei populated via MNT processes and to investigate the population 
pattern to specific final states  

- possibility to extract with high efficiency A,Z  yields in reactions with p y g y , y
heavy ions . Cross section determination is feasible but care has to be 
taken with spectrometer transmission 

- Elastic scattering (using coincident gamma rays)

44 recentrecent (major)(major) interestinginteresting achievementsachievements withwith PRISMAPRISMA

- Sub barrier transfer reactions 
(forward angle detection in inverse kinematics)

- Lifetime measurements 
(use of degrader foils) 

- Studies of very neutron rich nuclei 
(detection of fission products with high efficiency)



ElasticElastic scatteringscattering –– usingusing PrismaPrisma andand ClaraClara informationinformation

elastic scattering is the first 
important ingredient for nuclear g

reaction studies. It provides 
information on the (outer part 

of) nuclear potential

grazing code



DetectionDetection ofof (light)(light) targettarget likelike ionsions inin inverseinverse kinematicskinematics withwith PRISMAPRISMA

beam direction

20o20o 
94,96Zr 40Ca

Prisma 
acceptance

MNT channels have been measured down to 25 % below the Coulomb barrier

L.Corradi et al, LNL exp. March 2009 



LifetimesLifetimes measurementsmeasurements inin 4848Ca+Ca+208208PbPb atat EElablab==310310 MeVMeV

DifferentialDifferential PlungerPlunger MethodMethod

comparison of p
deduced 

B(E2) with 
large scale 
shell model 
calculations

J.J.Valiente-Dobon et al, PRL102(2009)242502



NeutronNeutron richrich nucleinuclei producedproduced inin thethe fissionfission ofof 238238UU inin
136136Xe+Xe+238238UU atat EElablab==990990 MeVMeVlablab

N.Marginean et al., Phys. Rev. C80(2009)021301(R)
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