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Fragmentation beams at INFN-LNS - Catania 

Movable production 

Target water cooled 

Two 45° dipoles of the beam 

line do the fragment selection 

Reaction target and fragment 

detection 
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New quadrupole triplets to better focus 

the primary beam before the target and 

collect the radioactive beams produced 

after target 
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The 2010 upgrading of  LNS Fragmentation 

beam 



The EXCYT diagnostic was essential to improve the beam transport efficiency respect 

to previous transports based on Pilot beams A.Amato,..G.Cosentino et al LNS report 2009 

Beam diagnostic 
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Radioprotection Safety Collimators: f=30 mm 

We replaced the radioprotection safety collimators using new faraday 

cups – this will give a larger transport efficiency with a further intensity 

gain (will be quantified during next CLIR experiment using 16C beam) 

Other improvements done 
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Chopper - 500 

The production of consecutive accelerated bunches with a separation 

time of up to 200 ns and a width of 500 ps FWHM, is the goal of this 

new chopping beam system. The chopper 500 should cut the present 

length of the accelerated beam bunches, delivered from the 

superconducting cyclotron, from 1.52 ns to 0.5 ns.  

From separation time 20-66 ns 
Width of single bunch 1.6-5 ns 

 

Chopper-500 cavity 

To separation time  200 ns 
Width of single bunch 500 ps 

Next improvement 
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New 

Chopper 

Rotating 

Target and 

Collimators 

Selection 

Slits 

The new extraction beam line today  

Old 
Chopper 

Next improvements 
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Time of flight 

measured 

between MCP 

placed 13 mt 

before the 

CHIMERA strip 

detector 

Next Improvvements 

The chopper will help to select only 

particles with the same velocity reducing 

the beam contamination and allowing the 

use of the tagging system at even higher 

beam yields  



Beam identification 

A fragmentation beam is 

generally a mixed beam and 

many efforts are devoted to 

improve its purity 

In our case we decided to 

begin with a more simple 

approach – to identify event 

by event all beam nuclei 

performing many experiments 

at the same time  

The tagging system is 

therefore of fundamental 

importance 
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I cannot change too much the beam characteristics if I want to use it 

Tagging system: flow chart I DSSSD 

DE-E? 
I cannot stop the beam  

in the tagging detector 

DE-T? What can I use for DE? 

Two main advantages: 

From the position of the 

strip I can also get the XY 

image of the beam 

 

Many strips can sustain a 

larger rate than a single 

detector 

Double side Silicon strip detector 
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DE-E? 
I cannot stop the beam  

in the tagging detector 

 

DE-T? 
Possible but  

how can I measure T? 

RF 
Max time difference 

= RF cicle 30ns 

Resolution?? 

Tagging System: flow chart II - RF-timing 

18Ne 

20Ne 

18F 

E (ch) 

DE 

(MeV) 

T (ch) 
30 ns One-day SPES LNS Oct 9th 2013 



DE-E? 
I cannot stop the beam  

in the tagging detector 

DE-T? 
Possible but  

how can I measure T? 

RF 
Max time difference 

= RF cicle 30ns 

Resolution?? 

MCP? Efficiency??? 

Tagging system : flow chart III MCP timing 

Tagged beam 
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Tagging system: layout 

Another DSSSD to 

measure trajectory One-day SPES LNS Oct 9th 2013 



Production and transport test: beam trajectory 

target DSSSD-tag 

strip 

DSSSD-traj 

qbeam 

It is possible to produce a very 

beautiful beam on target – with very 

small divergence  

Ystrip qbeam 

Xstrip Xstrip 

qbeam Xtarg 

Ytarg Ystrip 

One-day SPES LNS Oct 9th 2013 



Production and transport test: beam trajectory synergy LNL-LNS 

We will use for the trajectory measurement a multiwire gas 

detector developed by the Exotic group for their LNL 

radioactive beam  

Some pictures showing the tests 

performed by I.Lombardo and 

collaborators at Napoli 
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Intensities available from the most recent beams produced  

New beams to be used during 

2014 

 
8He (CHIMERA) 

 
14Be ( test experiment )  

         collaboration with Leuven 

 
38S   (Magnex) 
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Using 18Ne beam we have studied the excitation and decay of a special state 
that can decay emitting a diproton 

FRAGMENTATION BEAMS: The first result - Di-proton  
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Recent results from CHIMERA  
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Competition between fusion and 

binary-like reactions as a 

function of N/Z using beams in 

the region of Ar 

Isospin physics 
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Experiments to be done - MAGNEX 
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Experiments to be done – PIGMY with CHIMERA/FARCOS 

Reaction 68Ni+12C To 

evidence the 

isoscalar character 

of pigmy resonance 
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Experiments to be done – CLIR with CHIMERA/FARCOS 

16C+12C 

Search for exotic decay of 16C 

( and the other available beams 
10,11Be 13B …..) 

(Custers in Light Ion Reactions)  
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6He 

8He 

11Li 

14Be 

 Other test experiments coming 

Another experiment in program approved by the PAC is the 8He production 

by using a 11B primary beam – while with 18O primary beam there is a 

request for the 14Be study 

8He+d - study of 9He 

resonance with 

CHIMERA+FARCOS 

Implantation and beta delayed 

decay study of 14Be 

By Leuven group  

R. Raabe and G.Randisi  

Side view of a FARCOS telescope 
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 Conclusions 

I hope I was able to convince you that at LNS we 

have now enough intense intermediate energy 

radioactive beams that can be used for various kind 

of experiments 

We already did various experiments and we are 

planning new ones both on structure and reaction 

mechanisms 

Fragmentation beams at LNS and SPES are 

complementary beams we can do very good physics 

using them  
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