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The large acceptance rayacing spectrometer MAGNEX.

(The builders

A.C. F.CappuzzelloM.Cavallarg A.Foti, A.Lazzarp

S.E.A.Orrigo

INFNLNS, Catania, Italy
INFN,Sez Catania, Catania, Italy
' v A @ SINZatAniatCatania, Italy

M.R.D.RodriguesH.PetrascuJ.S.Winfield
University of S. Paulo, IFUS?tazil

NIPNE, Bucarest, Romania
GSlDamstadt Germany
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MAGNEX

A.Cunsolcetal., NIMA 481 (2002) 48
A.Cunsolcetal., NIMA 484 (20056

A.Cappuzzelletal., inMagnetdNova
Publisher InaN.Y..2011,pp.-63.

2 magnetic elementsimple QD configuration

V Thequadrupolemagnetvertically focusing the particles
Aperture radius 20 cm, effective length 58 cm. Maximum field strength 5 T/m

V The dipole or bending magneleflecting trajectories of all particles with a given
charge and momentum to the same point in the focal plane
Mean bend angle 2&vith corresponding radius 1.60 m. Maximum field.15 T

V The surface coildocated between the dipole pole faces and the inner high vacuum chan

giving tunablequadrupolaandsextupolaicorrections A CunsolocCOPYGAL 20




Raytracing magnetic spectrometer

A spectrometebased on the solution of the motion equation of

eachdetected ion AV.A.Shchepunov et al., NIMB 204
(2003) 447
One needs Aa.Lazzaro et al.,|.P.C.S.175 (2005) 171

A\ Lazzaro et al., NIMA 570 (2007) 192

+ Detailed knowledge of the magnetic fiéldrge Aa.Cunsolo et al., E.P.J. 150 (2007) 343

scale field measurements and 3D interpolations)”Lazzaro etal., NIMA 585 (2008) 136

A Lazzaro et al., NIMA 591 (2008) 394

+ Algorithms for thehigh orderdetermination of AP.Guazzoni et al., IEEE 55 (2008) 356:

A Lazzaro et al., NIMA 602 (2009)494

A.Cappuzzello et al.NIMA 621(2010)42
+ Highly performing detectorfor the measurement Av.Cavallaro et al.NIMA 637(2011) 77

A.Cavallaro et al. NIMA (2011) in pres:

the inverse transport matrices

of the positions and angles at the focus
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MAGNEX

Optical characteristics :
Measured resolution

Maximum magnetic rigidity 1.8Tm
Solid angle 50 msr Energy DE/E ~ 1/1000
Momentum acceptance N13% Angle de~ 0 3A
Momentum dispersion for k= - 0.104 (cm/%) 3.68

_ _ o Mass gomim ~ 1/160
First order momentum resolution R, = 1 Dx 5400

Quadrupole Dipole
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The Focal Plane detector (FPD)
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MAGNEX Experimental Program

Main lines

+ Sistematicinvestigation on multineutron tranfersin reactions
induced by 80 Tandem and CSeams

+ Measurement of Heavy lons elastic scattering crosssections
up to verybackwardangles( Nuclear Rainbow )

From JuneJuly 2011
+ Measure(p,t) on medium-heavynuclei at 35MeV

) EDEN

+ Measurethe neutron emission in (1¥0,'%0) and (p,t)
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(180,1°0) reactions

On light nuclel

V Preformed neutron pair in 180 (direct transfer enhanced)
WHEN
V Bri nkds mat c hdwvBingns 6 0ole@staf 1| O N S

V Energy range of ~ 3.5 times the Coulomb barrier
THEN
V Good candidates for L = 0 transitions ( GPV?)
STRATEGY
V Detect ejectiles with MAGNEX at forward angles
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Working Group on thel$O,°0) line

FCappuzzell?, D.Carboné?, M.Cavallaré, A.Cunsold?, AFoti3, M.. 2 VR L
G.Santagati?, GTaranto!?, RLinare$

1. Dipartimentodi Fisicae Astronomia, y A @ SiéghStudidi Catania,ltaly
2. Istituto Nazionaledi FisicaNuclearec LaboratoriNazionalidel Sud,ltaly

3. lIstituto Nazionaledi FisicaNuclearec Sezioné€Catania,ltaly

4.  Universityof SaoPaulo,Institute of NuclearPhysicsSaoPaulo,Brazil

A.Bonaccors@nd CRea

Istituto Nazionaledi FisicaNuclearec Sezionali Pisa

F.AzaiezS.FranchodVl.Niikura J.A.ScarpacM. Assie

CNRSIN2PX LYy adAldzi RS t KeéaaldzS bdzOf SFANS RQhNAI ¢
J Lubian

Universidadd-ederalFluminenseNiterol, Brazil

Recently
Fortunato ,Vitturi - Padova
and

S.LenziMilano A.Cunsolo COPYGAL 20




Particle Identification (without TOF)
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