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Comunità	  Italiana	  	  
e	  Scienza	  con	  i	  Neutroni:	  

	  
sta:s:che,	  uso	  sorgen:,	  	  
collaborazioni,	  impa?o	  	  



 
 
 



COMPARATIVE ANALYSIS OF SELECTED NATIONAL NEUTRON 
COMMUNITY OUTPUTS 
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ISIS	  









ISIS User Programme 
q  ~1200 individual users/year  

(70% UK, 6% Italy, 24% RotW) 

q  Italy (Japan) 2nd nation in terms of 
N. of users 

q  ~3500 user visits 

q  ~1500 other visitors 

q  > 700 different experiments/year  

q  ~400 publications per year  
(~130 in high impact journals) 

q  150 days accelerator operation 

q  32 instruments  (1 Italy (INES) , 3 
Japan) 

q  >1000 different items of sample 
environment 

Courtesy of R. McGreevy ISIS Director 

 
"   Interdisciplinary Research Centre 

"   Physics 

"   Chemistry 

"   Materials science 

"   Earth sciences 

"   Engineering 

"   Pharmaceutical science 

" Biomolecular science 

"   Cultural heritage 



•  300	  Italian	  Users	  on	  Data	  base	  
•  200	  publica7ons	  in	  last	  5	  
years	  

•  Italian	  PI’s	  have	  received	  1128	  
days	  of	  beam7me	  since	  2007	  

Italy	  @	  ISIS	  
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ILL	  



12 



29/01/2015 Commissione neutroni e raggi X 13 



14 

Scienza,	  Esempi	  



Scien7fic	  Applica7ons	  
	  
	  

•  	  Energy/environment	  
•  	  Engineering	  
•  	  Cultural	  Heritage	  
•  	  Healthcare	  
•  	  Physics	  
•  	  Food	  Security	  
•  	  Materials	  

	  
	  



Italian	  led	  projects	  @	  ISIS	  
	  

PRISMA	  Guide	  x	  10	   1.7 m 
2 m 

2 m 
0.8 m 

1.7 m 

TOSCA	  Upgrade	  

• 	  VESUVIO,	  INES,	  NIMROD	  	  
• 	  Detector	  Development	  
• 	  Ancient	  Charm	  Ini7a7ve	  



Involvement	  in	  phase	  2	  :	  (CNR,	  Panarea	  project	  (in	  kind))	  
	  

• 	  IMAT	  	  (CNR-‐IPCF,	  CNR-‐ICS,	  MIBAC)	  
• 	  ChipIr	  facility	  (Milan-‐Bicocca,	  Rome	  Tor	  Vergata,	  INFN)	  
• 	  Larmor	  (CNR-‐ICS),	  Zoom	  

ZOOM Focusing	  SANS 

IMAT Imaging/materials 

CHIPIR Chip	  Irradia7on 

LARMOR 
SESANS,	  High	  Res	  diffrac7on,	  
MISANS,	  MIEZE 



First	  instrument	  in	  1987	  
Complementary	  to	  neutrons	  (35%	  use	  both)	  
Non-‐destruc7ve	  
Sensi7ve	  magne7c	  probes	  
4	  muon	  instruments	  
	  	  
Broad	  range	  of	  science:	  

•  	  hydrogen	  storage	  
•  	  chemistry/molecular	  studies	  
•  	  inorganic	  magne7sm	  and	  superconduc7vity	  
•  	  charge	  transport	  and	  diffusion	  
•  	  organic	  magne7sm	  and	  superconduc7vity	  

Roberto	  de	  Renzi	  	  
(Parma)	  seeng	  up	  the	  
MuSR	  muon	  
spectrometer	  in	  1987.	  	  

Samuele	  
Sanna	  and	  

Pietro	  Carrefa	  
(Pavia)	  using	  	  

EMU	  

Stefano	  Carrefa,	  Paolo	  
San7ni,	  Università	  di	  

Parma,	  Italy,	  using	  HIFi	  

Italy	  and	  ISIS	  muons	  
	  



1.00E+01

1.00E+02

1.00E+03

1.00E+04

1.00E+05

1.00E+06

1 10 100 1000

D
iff
er
en

ti
al
	  F
lu
x	  
(n
/c
m
2/
s/
M
eV

)	  
Sc
al
ed

	  t
o	  
M
at
ch
	  L
A
N
SC
E	  
>1

0M
eV

Energy	  (MeV)

JEDECS89A

QARM

IEC

ChipIr	  Beamline:	  A	  Fast	  (MeV)	  Neutron	  Tes:ng	  Facility	  for	  the	  
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Neutron collides 
with silicon atom 
causing ejection 
of heavy ion 

Trail of 
ionisatio
n and 
current 
pulse 

High energy 
neutron 

The	  Target	  Sta7on	  2	  at	  ISIS	  will	  site	  
an	  accelerated	  tes7ng	  facility	  
specifically	  designed	  for	  the	  

electronic	  industry.	  This	  will	  provide	  
Europe	  with	  a	  world	  leading	  facility.	  

	  
Atmospheric	  neutron	  spectrum	  to	  
800MeV	  with	  large	  area	  beam	  

	  
Bespoke	  design	  to	  ensure	  accurate	  
and	  efficient	  test	  measurements	  

Cosmic	  rays	  generate	  a	  flux	  of	  high	  
energy	  neutrons	  at	  flight	  al7tudes	  

down	  to	  sea	  level.	  

Fast	  neutrons	  present	  in	  the	  atmosphere	  are	  severely	  disrup7ng	  the	  opera7on	  of	  many	  
electronic	  devices	  and	  systems.	  

A	  European	  Strategic	  Solu7on	  

Under	  Construc7on	  

A	  collabora7on	  between	  the	  UK	  
and	  Italy;	  ChipIr	  is	  currently	  under	  

construc7on	  at	  ISIS	  

Mee:ng	  the	  Needs	  of	  the	  Semiconductor	  Industry	  

University	  
Rome	  Tor	  
Vergata	  
University	  
Rome	  Tor	  
Vergata	  
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Ricerca	  interdisciplinare	  

presso	  ILL	  &	  ISIS	  
	  

Ruolo	  peculiare	  del	  CNR	  	  
grazie	  alle	  competenze	  trasversali	  	  

al	  suo	  interno	  (Dipar:men:)	  	  	  



Courtesy of R. McGreevy ISIS Director 

(Italian) Science @ ISIS 



	  
Inizia:ve	  trasversali,	  in	  par:colare	  
roadshow,	  per	  aprire	  ad	  altri	  user	  

l'u:lizzo	  dei	  neutroni	  
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Stato	  dell'arte	  nello	  sviluppo	  delle	  
sorgen:	  a?uali,	  in	  confronto	  alle	  

necessità	  
	  
	  



Analysis 

Courtesy of R. McGreevy, ISIS Director 

Neutron scattering is neutron capacity limited – 
and things are going to get worse 



Impegno	  del	  CNR	  per	  preservare	  la	  Neutron	  
Capacity	  in	  Italia	  e	  in	  EU:	  
	  
q Rinnovo	  accordo	  ILL	  e	  ISIS	  2014-‐2020	  
q Partecipazione	  a	  Neutron	  Science	  per	  ESS	  
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ESS	  
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12 Strumenti già approvati 

2 strumenti proposti da gruppi italiani:  
 
VESPA (proposta italiana) 
T-REX  (proposta tedesca, partecipazione italiana) 

ESS Neutron Science 



CNR in-kind contribution to ESS 

 
The Italian National Research Council (CNR) aims at further 

expanding italian Research & Technology capability in Neutron 
Science, through its commitment in the construction of the ESS 

neutron beamlines. 
 
 

Such an approach is strategic for Italy to train young generation 
of Italian researchers in Neutron Science and to guarantee a 

long term perspective and further expansion into new generation 
neutron facilities.  

 



CNR-‐ESS	  project	  

•  CNR will contribute 20M in kind to ESS Neutron Science 

•  Funding flows from MIUR to CNR 

•  Collaboration with University 

•  Collaboration with ESS  

•  Collaboration with other ESS partners (Julich; ISIS?) 
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Neutroni per l’Italia: 
opportunità per nuovi sviluppi della scienza con i neutroni 

  
2a edizione 

  
Il Consiglio Nazionale delle Ricerche e la European Spallation Source: 

ricadute scientifiche e industriali 
  
  

Sede CNR di Roma, via dei Taurini, Aula PT 
Mercoledì 7 - Giovedì 8 Ottobre 2015 

ore 10:00 – 17:30  



Conclusioni	  
	  

Impegno	   del	   CNR	   per	   preservare	   la	   neutron	  
capacity	  in	  Italia	  e	  in	  EU,	  a?raverso:	  
	  
	  

q Rinnovo	  accordo	  ILL	  e	  ISIS	  2014-‐2020	  
	  
q Partecipazione	  a	  Neutron	  Science	  per	  ESS	  


