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The large acceptance ray-tracing spectrometer MAGNEX.  
(The builders) 
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                            2 magnetic elements: simple Q-D configuration 
       

V The quadrupole magnet, vertically focusing the particles 

    Aperture radius 20 cm, effective length 58 cm. Maximum field strength 5 T/m 

     
 

V The dipole or bending magnet, deflecting trajectories of all particles with a given 

    charge and momentum to the same point in the focal plane 

    Mean bend angle 55Á with corresponding radius 1.60 m. Maximum field ~ 1.15 T 

    
 

V The surface coils, located between the dipole pole faces and the inner high vacuum chamber, 

    giving tunable quadrupolar and sextupolar corrections 

MAGNEX   
A.Cunsolo et al., NIMA 481 (2002) 48 

A.Cunsolo et al., NIMA 484 (2002) 56 

A.Cappuzzello et al., in Magnets,Nova 

Publisher Inc. N.Y..2011,pp. 1-63. 
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One needs 
 

Detailed knowledge of the magnetic field (large 

scale field measurements and 3D interpolations) 

Algorithms for the high order determination of 

the inverse transport matrices 

Highly performing detectors for the measurement 

of the positions and angles at the focus 

ÅV.A.Shchepunov et al., NIMB 204 

(2003) 447 

ÅA.Lazzaro et al.,I.P.C.S.175 (2005) 171 

ÅA.Lazzaro et al., NIMA 570 (2007) 192 

ÅA.Cunsolo et al., E.P.J. 150 (2007) 343 

ÅA.Lazzaro et al., NIMA 585 (2008) 136 

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

ÅP.Guazzoni et al., IEEE 55 (2008) 3563 

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

 

A spectrometer based on the solution of the motion equation of 

each detected ion 

 Ray-tracing magnetic spectrometer  

ÅV.A.Shchepunov et al., NIMB 204 

(2003) 447 

ÅA.Lazzaro et al.,I.P.C.S.175 (2005) 171 

ÅA.Lazzaro et al., NIMA 570 (2007) 192 

ÅA.Cunsolo et al., E.P.J. 150 (2007) 343 

ÅA.Lazzaro et al., NIMA 585 (2008) 136 

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

ÅP.Guazzoni et al., IEEE 55 (2008) 3563 

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

ÅF.Cappuzzello et al.NIMA 621(2010)421 

ÅM.Cavallaro et al.NIMA 637(2011) 77 

ÅM.Cavallaro et al.NIMA  (2011) in press  
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Optical characteristics Actual values 

Maximum magnetic rigidity 1.8 T m 

Solid angle 50 msr 

Momentum acceptance Ñ 13% 

Momentum dispersion for k= - 0.104 (cm/%) 3.68 

First order momentum resolution  5400 

Optical characteristics Measured values 

Maximum magnetic rigidity 1.8 T m 

Solid angle 50 msr 

Momentum acceptance Ñ 13% 

Momentum dispersion for k= - 0.104 (cm/%) 3.68 

First order momentum resolution  5400 
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Measured resolution 
 

Energy DE/E ~ 1/1000 
 

Angle ȹɗ ~ 0.3Á 
 

Mass ȹm/m  ~ 1/160  
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The Focal Plane detector (FPD) 
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MAGNEX   Experimental  Program  
 
 

 
                            Main     lines 

Sistematic investigation on multineutron tranfers in reactions  

induced by 18 O Tandem and CS beams. 

 

Measurement  of  Heavy Ions elastic scattering cross sections 

up to very backward angles ( Nuclear Rainbow ) 

  

                          From  June-July 2011   

Measure (p,t) on medium-heavy nuclei at 35MeV 

                                 

                                             EDEN  

Measure the neutron  emission  in  (18O,16O)  and (p,t)  

  

 



(18O,16O) reactions 

V Preformed neutron pair in 18O (direct transfer enhanced) 

WHEN  

V  Brinkôs matching conditions  (D.M. Brink, Phys. Lett. B 40 (1972) 37-40)  

 

V Energy range of ~ 3.5 times the Coulomb barrier 

                                       THEN 

VGood candidates for L = 0 transitions ( GPV?) 

                                    STRATEGY 

V Detect ejectiles with MAGNEX at forward angles 

                       

On light nuclei 
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F.Cappuzzello1,2, D.Carbone1,2, M.Cavallaro2, A.Cunsolo1,2, A.Foti1,3, M..ƻƴŘƜ1,2, 
G.Santagati1,2, G.Taranto 1,2, R.Linares4 

1. Dipartimento di Fisica e Astronomia, ¦ƴƛǾŜǊǎƛǘŁ degli Studi di Catania, Italy 
2. Istituto Nazionale di Fisica Nucleare ς Laboratori Nazionali del Sud, Italy 
3. Istituto Nazionale di Fisica Nucleare ς Sezione Catania, Italy 
4. University of Sao Paulo, Institute of Nuclear Physics, Sao Paulo, Brazil 

F. Azaiez, S.Franchoo, M.Niikura, J.A.Scarpaci, M. Assie 
 

CNRS - IN2P3 ς Lƴǎǘƛǘǳǘ ŘŜ tƘȅǎƛǉǳŜ bǳŎƭŞŀƛǊŜ ŘΩhǊǎŀȅΣ CǊŀƴŎŜ  

A.Bonaccorso and C.Rea  
 

Istituto Nazionale di Fisica Nucleare ς Sezione di Pisa 

J. Lubian 
 

Universidade Federal Fluminense, Niteroi, Brazil 

Working Group on the (18O,16O) line   
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Recently 
Fortunato , Vitturi   - Padova 

and 
 S.Lenzi -Milano 
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