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Outline	
  

•  Few	
  introductory	
  consideraGons	
  

•  Our	
  resources	
  

•  A	
  glance	
  on	
  some	
  results	
  	
  

•  Future	
  perspecGves	
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“Inves&ng	
  in	
  research	
  and	
  innova&on	
  is	
  a	
  priority	
  for	
  the	
  
development	
  of	
  our	
  country	
  and	
  the	
  primary	
  task	
  for	
  public	
  and	
  
private	
  subjects	
  consists	
  in	
  making	
  available	
  adequate	
  resources	
  
and	
  instruments	
  to	
  face	
  the	
  difficult	
  challenges	
  posed	
  by	
  a	
  widely	
  

globalized	
  society”.	
  	
  

•  words	
  of	
  the	
  President	
  of	
  the	
  Italian	
  Republic,	
  Giorgio	
  Napolitano,	
  
giving	
  a	
  clear	
  image	
  of	
  the	
  paramount	
  importance	
  aPributed	
  to	
  the	
  
themes	
  bound	
  to	
  research	
  as	
  a	
  key	
  to	
  industrial	
  innovaGon	
  and	
  social	
  
evoluGon.	
  

•  	
  As	
  seen	
  from	
  the	
  point	
  of	
  view	
  of	
  basic	
  research,	
  whose	
  mission	
  lies	
  
in	
  invesGgaGng	
  nature’s	
  lows,	
  through	
  undiscovered	
  paths	
  and	
  
finding	
  new	
  unique	
  soluGons,	
  this	
  	
  
–  implies	
  a	
  concrete	
  effort	
  in	
  order	
  to	
  get	
  involved	
  in	
  the	
  processes	
  of	
  transferring	
  

specific	
  competences,	
  	
  
–  and	
  leads	
  to	
  the	
  valorizaGon	
  of	
  technology	
  and	
  methods	
  resulGng	
  from	
  the	
  

research	
  work,	
  and	
  requires	
  that	
  scienGsts	
  also	
  get	
  involved	
  in	
  the	
  management	
  
of	
  innovaGon	
  processes.	
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COMMITMENT	
  

•  Technology	
  Transfer	
  is	
  one	
  of	
  the	
  major	
  challenges	
  
INFN	
  faces:	
  the	
  Ins&tute	
  looks	
  at	
  this	
  ac&vity	
  as	
  an	
  
urgent	
  issue	
  coming	
  from	
  the	
  society,	
  while	
  
confirming	
  as	
  MAIN	
  target	
  the	
  mission	
  	
  of	
  high	
  level	
  
basic	
  research	
  carried	
  on	
  in	
  the	
  fields	
  of	
  nuclear,	
  
par&cle	
  and	
  astropar&cle	
  physics,	
  expects	
  that	
  some	
  
of	
  the	
  technological	
  assets	
  of	
  INFN	
  should	
  be	
  
exploited	
  also	
  for	
  the	
  crea&on	
  of	
  wealth.	
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quesGons	
  addressed	
  	
  

quesGons	
  :	
  	
  

•	
  What	
  is	
  the	
  long	
  term	
  vision	
  for	
  TT	
  and	
  
what	
  are	
  the	
  metrics	
  for	
  progress	
  
towards	
  the	
  long	
  range	
  vision?	
  	
  

•	
  What	
  incenGves	
  exist	
  for	
  researchers	
  
to	
  collaborate	
  with	
  firms	
  and	
  business	
  
R&D	
  departments?	
  	
  

•	
  What	
  kind	
  of	
  support	
  is	
  being	
  built	
  
within	
  research	
  systems	
  to	
  sustain	
  TT	
  
acGviGes?	
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Rela&onships	
  with	
  industrial	
  R&D	
  departments	
  

•  Research	
  personnel	
  is	
  moGvated	
  mostly	
  by	
  research,	
  and	
  the	
  
technology	
  transfer	
  ac&vity	
  may	
  be	
  felt	
  as	
  a	
  diversion	
  from	
  
the	
  aPainment	
  of	
  the	
  main	
  goal.	
  	
  

•  Several	
  ac)ons	
  can	
  help	
  help	
  broaden	
  the	
  perspec&ve	
  of	
  
researchers	
  to	
  enter	
  into	
  rela&onships	
  with	
  industrial	
  R&D	
  
departments,	
  	
  
•  encourage	
  them	
  to	
  consider	
  an	
  increased	
  set	
  of	
  mo&va&ons	
  to	
  be	
  

added	
  to	
  pure	
  research	
  
•  	
  Support	
  is	
  needed	
  for	
  researchers	
  who	
  wish	
  to	
  develop	
  

rela>onships	
  with	
  industrial	
  R&D	
  departments	
  

•  Ins&tu&onal	
  incen&ve	
  and	
  promo&on	
  plans	
  for	
  researchers	
  
have	
  to	
  be	
  modified	
  to	
  give	
  weight	
  to	
  the	
  ac&vi&es	
  of	
  
technology	
  transfer,	
  like	
  paten&ng,	
  collabora&ons	
  with	
  firms	
  
and	
  spin	
  offs,	
  in	
  addi&on	
  to	
  more	
  tradi&onal	
  metrics	
  such	
  as	
  
publica&ons.	
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CULTURAL	
  EVOLUTION!!!	
  
require	
  researchers	
  who	
  are	
  moGvated	
  and	
  
capable	
  of	
  looking	
  at	
  technology	
  also	
  from	
  

business	
  point	
  of	
  view	
  

•  The	
  transformaGon	
  of	
  technological	
  assets	
  into	
  business	
  opportuniGes	
  has	
  its	
  
roots	
  in	
  technological	
  advances	
  but	
  it	
  will	
  also	
  require	
  people	
  within	
  research	
  
who	
  are	
  mo&vated	
  and	
  capable	
  of	
  looking	
  at	
  technology	
  from	
  a	
  business	
  
point	
  of	
  view.	
  	
  

•  This	
  will	
  also	
  be	
  needed	
  to	
  foster	
  produc&ve	
  communica&on	
  between	
  
research	
  and	
  industrial	
  researchers.	
  

•  	
  Encourage	
  to	
  look	
  at	
  opportuniGes	
  for	
  joint	
  par&cipa&on	
  in	
  European	
  projects	
  
with	
  industrial	
  R&S	
  departments.	
  	
  

•  CreaGon	
  of	
  local	
  network	
  =	
  CLUSTERS.	
  	
  

•  INTERNAL	
  AND	
  EXTERNAL	
  out-­‐reach	
  acGons	
  mapping	
  faciliGes	
  develop	
  joint	
  
projects	
  and	
  technology	
  transfer	
  opportuniGes.	
  	
  

•  help	
  connect	
  the	
  researchers	
  &	
  technological	
  solu&ons	
  to	
  the	
  societal	
  and	
  
industrial	
  problems	
  that	
  need	
  solving	
  

Andrea	
  Vacchi	
  INFN	
  Trieste	
  	
  VACCHI@TS.INFN.IT	
  



PhD	
  students	
  	
  

•  PhD	
  students	
  shall	
  be	
  exposed	
  to	
  a	
  broader	
  set	
  of	
  moGvaGons	
  for	
  research.	
  	
  

•  In	
  the	
  Italian	
  tradiGon,	
  PhDs	
  candidates	
  are	
  encouraged	
  to	
  think	
  of	
  research	
  
as	
  a	
  goal	
  in	
  itself.	
  	
  

•  Students	
  would	
  benefit	
  by	
  being	
  encouraged	
  to	
  look	
  at	
  research	
  experience	
  
as	
  a	
  way	
  to	
  aPain	
  a	
  broader	
  set	
  of	
  goals,	
  including	
  business	
  development	
  
and	
  technological	
  deployment.	
  	
  

•  Such	
  a	
  strategy	
  might	
  actually	
  broaden	
  the	
  number	
  of	
  PhD	
  candidates	
  
associated	
  with	
  the	
  InsGtutes	
  as	
  well	
  as	
  giving	
  room	
  in	
  the	
  INFN	
  to	
  young	
  
people	
  moGvated	
  by	
  different	
  perspecGves,	
  keen	
  to	
  search	
  for	
  industrial	
  
collabora&on	
  and	
  looking	
  for	
  it	
  as	
  a	
  way	
  to	
  aLain	
  their	
  goals.	
  	
  

•  This	
  acGon	
  can	
  be	
  supported	
  by	
  industrial	
  fellowships	
  have	
  been	
  acGvated	
  	
  
in	
  collaboraGon	
  with	
  the	
  industrial	
  enterprises.	
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IncenGvs	
  for	
  TT	
  

•  A	
  working	
  group	
  is	
  evaluaGng	
  ways	
  to	
  account	
  for	
  
the	
  TT	
  effort,	
  of	
  researchers	
  and	
  technologists,	
  to	
  be	
  
introduced	
  in	
  	
  recruitment	
  calls	
  and	
  in	
  career	
  
progression	
  procedures	
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Industrial	
  
innovaGon	
  

R&D2	
  

•  Industrial	
  innovaGon	
  starts	
  from	
  the	
  compleGon	
  of	
  research	
  
processes	
  R&D	
  =>	
  more	
  D	
  than	
  R	
  !!!	
  

•  StarGng	
  from	
  the	
  newly	
  available	
  technologies	
  and	
  skills	
  and	
  
develops	
  advanced	
  products	
  	
  applicaGons	
  product	
  innovaGon	
  	
  
through	
  collaboraGve	
  research	
  	
  

•  This	
  complex	
  interacGon	
  requires	
  a	
  supporGng	
  structure,	
  it	
  
can	
  not	
  be	
  leh	
  on	
  the	
  shoulders	
  of	
  researcher	
  alone	
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INFN	
  Science	
  and	
  technology	
  	
  

Foundamental	
  research	
  is	
  lead	
  through	
  experiments	
  and	
  theory;	
  the	
  needed	
  
technology	
  developments	
  and	
  the	
  related	
  applicaGons	
  are	
  supported	
  by	
  dedicated	
  
naGonal	
  boards	
  

	
   	
  subnuclear	
  physics(CSN1)	
  

	
   	
   	
   	
  AstroparGcle	
  physics(CSN2)	
  

	
   	
   	
   	
   	
   	
   	
  Nuclear	
  physics	
  (CSN3)	
  

	
   	
   	
   	
  theoreGcal	
  physics(CSN4)	
  

	
   	
  interdisciplinary	
  and	
  technology	
  research(CSN5)	
  

NaGonal	
  
Projects	
  

Strategic	
  
Projects	
  	
  

Regional	
  
Projects	
  

EC	
  
Projects	
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The	
  sites	
  of	
  the	
  INFN	
  Research	
  
infrastructure	
  

	
   	
  INFN	
  structures:	
  

	
   	
   	
  SecGons	
  (20)	
  

	
   	
   	
  connected	
  structures(10)	
  

	
   	
   	
  NaGonal	
  Labs(4)	
  

CNAF	
  -­‐	
  Bologna	
  
NaGonal	
  Center	
  for	
  R&D	
  in	
  ICT	
  	
  

EGO	
  

TIPFA	
  –	
  Trento	
  
Trento	
  InsGtute	
  for	
  Fundamental	
  
Physics	
  and	
  ApplicaGons	
  	
  	
  

GSSI	
  –L’Aquila	
  
InternaGonal	
  PhD	
  School	
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Among	
  the	
  dotaGons	
  of	
  an	
  INFN	
  Structure	
  we	
  can	
  find	
  	
  

specialized	
  Clean	
  rooms	
  	
  

semiconductor	
  sensors	
  development	
  and	
  qualificaGon	
  



Three	
  dimension	
  coordinate	
  measuring	
  machine	
  

●  Macchina	
  di	
  misura	
  CMM	
  Mitutoyo	
  

●  Misura	
  tramite	
  tastatore	
  o	
  telecamera	
  

●  UGlizzata	
  per	
  la	
  mappatura	
  del	
  tracker	
  di	
  AGILE	
  



Thermal	
  vacuum	
  chamber	
  

●  Camera	
  termica	
  (da	
  -­‐70	
  a	
  +150	
  gradi	
  C)	
  e	
  vuoto	
  (1	
  mbar)	
  

●  Capacita'	
  500	
  litri	
  

●  PassanG	
  da	
  vuoto	
  (2	
  x	
  50	
  pin	
  cannon	
  +	
  8	
  coassiali)	
  

●  UGlizzata	
  per	
  la	
  qualifica	
  dei	
  vassoi	
  del	
  tracker	
  di	
  AGILE	
  e	
  di	
  SUPER-­‐AGILE	
  	
  



Here	
  automaGc	
  5	
  axis	
  machining	
  



Present	
  acGons	
  &future	
  landscape	
  	
  

•  reinforce	
  the	
  internal	
  organizaGon	
  in	
  order	
  to	
  exploit	
  completely	
  	
  :	
  	
  
–  the	
  consolidated	
  rules	
  	
  
–  the	
  technological	
  infrastructure	
  almost	
  uniformly	
  distributed	
  in	
  the	
  Italian	
  

Regions	
  (a	
  detailed	
  mapping	
  exists	
  and	
  will	
  be	
  available	
  soon	
  	
  on	
  the	
  WEB)	
  
–  the	
  huge	
  number	
  of	
  	
  innovaGve	
  devices	
  and	
  methodologies	
  built	
  for	
  the	
  

experiments	
  or	
  already	
  born	
  	
  with	
  an	
  interdisciplinary	
  flavor.	
  

•  improve	
  our	
  TT	
  Office,	
  	
  
•  EffecGve	
  coordinaGon	
  board	
  	
  CNTT	
  (	
  some	
  at	
  full	
  Gme,	
  giving	
  guidelines),	
  

•  	
  get	
  a	
  bePer	
  link	
  to	
  the	
  research	
  acGviGes	
  in	
  the	
  INFN	
  units	
  via	
  the	
  local	
  TT	
  
Reference	
  persons,	
  	
  

•  perform	
  regular	
  training	
  programs	
  during	
  the	
  year,	
  pursue	
  a	
  couple	
  of	
  
strategic	
  projects.	
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•  Some	
  key	
  points	
  :	
  
–  Organized	
  network	
  of	
  25	
  TT	
  local	
  Reference	
  Persons	
  well	
  interfaced	
  to	
  the	
  

CNTT	
  +	
  Training	
  on	
  TT	
  
–  Good	
  link	
  to	
  other	
  important	
  INFN	
  services	
  such	
  as	
  :	
  

•  Legal	
  Office	
  
•  External	
  Funds	
  Office	
  (recently	
  renewed)	
  
•  Press	
  Office	
  

–  A	
  useful	
  and	
  aPracGve	
  	
  WEB	
  site.	
  
–  A	
  dedicated	
  budget.	
  

•  Some	
  new	
  points	
  :	
  
–  Perform	
  a	
  bePer	
  scouGng	
  acGvity	
  (for	
  instance	
  	
  :	
  idenGfy	
  very	
  early	
  –	
  e.g.	
  

during	
  the	
  approval	
  process	
  -­‐	
  research	
  acGvity	
  which	
  has	
  potenGal	
  
commercial	
  interest,	
  find	
  possible	
  partners/compeGtors,	
  in	
  a	
  few	
  words	
  	
  
and	
  if	
  appropriate,	
  help	
  the	
  acGvity	
  to	
  be	
  even	
  more	
  TT	
  oriented	
  	
  and	
  
exploit	
  peculiariGes	
  of	
  the	
  project).	
  	
  

–  Support	
  a	
  permanent	
  working	
  group	
  to	
  study	
  the	
  size	
  and	
  the	
  
characterisGcs	
  of	
  the	
  collaboraGon	
  with	
  naGonal	
  Industry	
  -­‐-­‐>	
  provide	
  a	
  
working	
  tool	
  for	
  data	
  analysis.	
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•  A	
  network	
  of	
  local	
  TT	
  Referent	
  since	
  almost	
  two	
  years	
  in	
  place,	
  one	
  for	
  
each	
  INFN	
  secGon	
  or	
  laboratory,	
  this	
  group	
  has	
  a	
  reference	
  for	
  all	
  issues	
  
in	
  the	
  central	
  TT	
  Office	
  located	
  the	
  AC	
  (Central	
  AdministraGon);	
  

•  The	
  local	
  Referents	
  conGnuous	
  training	
  through	
  a	
  series	
  of	
  workshops	
  
(agenda	
  and	
  reports	
  are	
  available	
  at	
  
hPps://agenda.infn.it/categoryDisplay.py?categId=534	
  ),	
  8	
  such	
  meeGngs	
  
have	
  been	
  organized	
  in	
  in	
  2012-­‐13;	
  	
  

•  The	
  local	
  Referent	
  will	
  grow	
  as	
  a	
  reference	
  point	
  for	
  all	
  TT	
  related	
  aspects	
  
like	
  scouGng	
  for	
  patents	
  or	
  other	
  technology	
  valorizaGon	
  acGons	
  in	
  direct	
  
contact	
  with	
  the	
  Director	
  of	
  the	
  Unit	
  and	
  the	
  central	
  TT	
  Office.	
  

•  Dedicated	
  budget	
  in	
  2013	
  to	
  KTT	
  :	
  about	
  100	
  kEuro.	
  
•  OperaGvely	
  it	
  is	
  foreseen	
  that	
  the	
  TT	
  acGvity	
  will	
  be	
  self	
  supporGng	
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25	
  TT	
  Local	
  
Reference	
  
Persons	
  one	
  
for	
  each	
  	
  
local	
  

structure	
  
acGng	
  as	
  an	
  
interface	
  to	
  
TT-­‐office	
  and	
  
CNTT	
  board	
  

Responsible	
  

Secretariat	
  

2-­‐3	
  units	
  	
  of	
  	
  
personnel	
  	
  (Fellows)	
  

CSN	
  

EU	
  

PON	
  

POR	
  

…	
  

CNTT	
   Reasearch	
  
KTT	
  Office	
  in	
  the	
  

Central	
  AdministraGon	
  

Press	
  
Office	
  

External	
  Funds	
  
Office	
  

Legal	
  
Office	
  

WEB	
  Site	
  

+	
  	
  
GE	
  

KTT	
  Organiza>on	
  

Working	
  
group	
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Distributed	
  
infrastructure	
  



TT	
  acGons	
  

Being	
  INFN	
  a	
  fundamental	
  physics	
  research	
  insGtute	
  its	
  technology	
  transfer	
  
regulaGons	
  are	
  mainly	
  addressed	
  to	
  the	
  valorizaGon	
  of	
  the	
  available	
  
experience,	
  know	
  how	
  and	
  findings	
  through:	
  

•  Research	
  contracts	
  	
  

•  Spin-­‐off	
  (Company)	
  

•  Services	
  &	
  consultancies	
  

•  Patents	
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•  A	
  new	
  internet	
  page	
  was	
  acGvated	
  	
  :	
  	
  	
  hPp://www.pg.infn.it/cnP7/	
  	
  
	
  	
  	
  	
  	
  	
  whose	
  scope	
  is	
  twofold:	
  	
  

•  Serve	
  the	
  local	
  TT	
  Referent	
  community	
  (each	
  of	
  them	
  has	
  a	
  special	
  access	
  key	
  to	
  
prompt	
  news	
  on	
  the	
  page	
  or	
  modify	
  the	
  specific	
  informaGon	
  of	
  his	
  structure)	
  	
  

•  Serve	
  as	
  an	
  interface	
  to	
  feed	
  also	
  external	
  inputs	
  (request	
  of	
  specific	
  technology)	
  
and	
  expose	
  the	
  INFN	
  technological	
  infrastructure	
  to	
  the	
  outside	
  world	
  

•  Within	
  the	
  new	
  internet	
  site	
  :	
  	
  
•  a	
  complete	
  mapping	
  of	
  the	
  INFN	
  faciliGes	
  is	
  available	
  	
  :	
  	
  	
  	
  	
  	
  	
  
hPp://www.pg.infn.it/cnP7/infn_faciliGes/find	
  

•  Forms	
  to	
  request	
  services	
  

•  Database	
  of	
  patents,	
  spin-­‐offs	
  and	
  contracts	
  
•  RegulaGons	
  Templates	
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DEDICATED	
  WEB	
  SITE	
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•  1	
  Assegno	
  di	
  Ricerca	
  da	
  questa	
  primavera	
  +	
  1	
  AR	
  bandito	
  
•  1	
  Fisico	
  senior	
  in	
  comando	
  dal	
  CNR	
  con	
  15	
  anni	
  di	
  esperienza	
  in	
  KTT	
  
•  1	
  Fisico	
  senior	
  +	
  1	
  Senior	
  Admin.dall’Università	
  dell’Insubria	
  con	
  10	
  	
  
	
  	
  	
  	
  	
  	
  anni	
  di	
  esperienza	
  in	
  KTT,	
  anche	
  @	
  CERN	
  KTT	
  network	
  

Cino	
  MatacoPa	
  
Massimo	
  Caccia	
  
Lorenza	
  Paolucci	
  
Pier	
  Paolo	
  Deminicis	
  

+	
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CollaboraGng	
  with	
  the	
  INFN	
  OUTREACH	
  office	
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L’INFN	
  tra	
  i	
  protagonisG	
  di	
  TECHITALY	
  2012	
  
Bruxelles	
  



Imaging	
  aiuta	
  a	
  diagnosGcare	
  l’auGsmo	
  infaGle	
  
CollaboraGon	
  agreement	
  with	
  the	
  IRCS	
  “Stella	
  Maris”	
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INFN	
  la	
  Piccola	
  e	
  Media	
  Impresa	
  
Catania	
  -­‐	
  LNS	
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Sistemi	
  innovaGvi	
  per	
  i	
  rifiuG	
  radioazvi	
  
(dismantled	
  nuclear	
  power	
  plant)	
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CNTT	
  meeGng,	
  Roma11/4/2012	
  

Metrics & Indicators for the 
Technology Transfer 

Maria	
  Giuseppina	
  Bisogni	
  
INFN	
  Pisa	
  e	
  UNIPI	
  
On	
  behalf	
  of	
  GLV	
  
Gruppo	
  di	
  lavoro	
  -­‐	
  	
  TT	
  
M.G	
  B.,	
  Luca	
  Tomassez,	
  Marco	
  
Costa	
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Which	
  metrics	
  ?	
  

•  The	
  measurement	
  of	
  TT	
  acGviGes	
  is	
  a	
  difficult	
  task	
  as	
  there	
  are	
  many	
  
factors	
  (internal	
  and	
  external	
  to	
  the	
  performing	
  organizaGon),	
  that	
  are	
  
difficult	
  to	
  measure.	
  SomeGme,	
  even	
  defining	
  a	
  metric	
  can	
  be	
  a	
  distorGon.	
  
At	
  this	
  stage	
  we	
  would	
  rather	
  consider	
  indicators	
  for	
  which	
  we	
  set	
  metrics	
  
but	
  without	
  any	
  suggesGon	
  to	
  take	
  them	
  face	
  value	
  to	
  measure	
  TT.	
  

•  The	
  purpose	
  of	
  a	
  performance	
  metrics	
  is	
  to	
  measure	
  how	
  well	
  a	
  given	
  
program	
  meets	
  its	
  goals.	
  Without	
  a	
  clear	
  mapping	
  of	
  the	
  metrics	
  to	
  the	
  
goals,	
  the	
  metrics	
  acGviGes	
  lose	
  their	
  principal	
  meaning.	
  Therefore,	
  before	
  
establishing	
  performance	
  metrics,	
  it	
  is	
  important	
  to	
  state	
  the	
  TT	
  program’s	
  
goals	
  then	
  define	
  the	
  metrics	
  as	
  support	
  to	
  achieve	
  those	
  goals.	
  	
  

•  A	
  public	
  research	
  organizaGon	
  like	
  INFN	
  places	
  an	
  emphasis	
  on	
  the	
  public	
  
benefits	
  to	
  be	
  gained	
  from	
  its	
  research.	
  In	
  this	
  respect,	
  technology	
  transfer	
  
is	
  understood	
  as	
  a	
  mean	
  to	
  serve	
  the	
  society	
  and	
  the	
  program	
  goals	
  
reflects	
  this	
  aztude.	
  A	
  lisGng	
  of	
  the	
  TT	
  goals	
  are	
  shown	
  in	
  the	
  following	
  
slide.	
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Sample	
  TT	
  Program	
  Goals	
  
Impact	
   Humanitarian	
  and	
  economics	
  benefit	
  	
  	
  	
  	
  	
  	
  	
  	
  

Leverage	
  Technology	
  for	
  humanitarian	
  
and	
  economic	
  benefits	
  
Financial	
  management	
  
Spend	
  taxpayer	
  funds	
  responsibly	
  

Strategic	
  benefit	
   Technology	
  Leveraging	
  
Organize	
  technology	
  to	
  increase	
  return	
  	
  	
  	
  	
  	
  	
  	
  	
  
on	
  R&D	
  investments	
  	
  
Minimize	
  cost	
  of	
  innova>on	
  	
  
Find	
  cost	
  effecGve	
  soluGons;	
  make-­‐vs	
  	
  -­‐
buy	
  decisions;	
  reduce	
  financial	
  burden	
  	
  
Enhance	
  Recogni>on	
  and	
  pres>ge	
  	
  
	
  	
  Improve	
  rankings,	
  leading	
  to	
  more	
  funds	
  

Innova>on	
  Management	
   Innova>on	
  spirit	
  
Foster	
  it	
  to	
  maximize	
  innovaGon	
  
IP	
  Protec>on	
  
Capture	
  and	
  protect	
  IP	
  innovaGons	
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The	
  GLV	
  group	
  proposes	
  to	
  divide	
  the	
  structure	
  of	
  the	
  TT	
  measurement	
  
system	
  in	
  five	
  areas	
  as	
  follows:	
  

New	
  Technology	
  	
  
Collabora)ve-­‐Public/private	
  Partnerships	
  for	
  Research	
  and	
  development	
  
Scien)fic	
  Work	
  Products	
  
Professional	
  Valorisa)on	
  
Outreach	
  

The	
  big	
  effort	
  for	
  this	
  year	
  was	
  to	
  set-­‐up	
  the	
  appropriate	
  metrics	
  to	
  start	
  
monitoring	
  the	
  performance	
  of	
  the	
  TT	
  program’s	
  goals	
  in	
  a	
  consistent	
  and	
  
homogenous	
  way	
  through	
  the	
  years.	
  The	
  next	
  step	
  will	
  consist	
  of	
  
developing	
  and	
  implemenGng	
  a	
  process	
  to	
  consistently	
  capture	
  the	
  data	
  
needed	
  to	
  drive	
  the	
  metrics	
  as	
  well	
  automaGc	
  reporGng	
  capabiliGes.	
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Few	
  exemples	
  	
  
CooperaGve	
  Research	
  with	
  Enterprises	
  	
  (1)	
  

•  AcGviGes	
  carried	
  out	
  in	
  collaboraGon	
  with	
  companies	
  and	
  with	
  
convergence	
  of	
  interests	
  of	
  the	
  parGes	
  on	
  the	
  subject	
  of	
  research:	
  the	
  
technological	
  development	
  is	
  predominant.	
  

•  The	
  technology	
  transfer	
  office	
  plays	
  a	
  supporGng	
  role	
  in	
  the	
  negoGaGon	
  
and	
  preparaGon	
  of	
  contracts.	
  

•  The	
  staGsGc	
  does	
  not	
  include	
  the	
  following:	
  
–  AcGve	
  contracts,	
  parGcipaGon	
  in	
  tenders	
  or	
  negoGated	
  procedures;	
  
–  Contracts	
  relaGng	
  to	
  R&D	
  carried	
  out	
  in	
  collaboraGon	
  with	
  public	
  insGtuGons	
  

or	
  other	
  EPR;	
  

–  Reasearch	
  in	
  partnership	
  with	
  companies,	
  with	
  European,	
  naGonal	
  or	
  regional	
  
funds.	
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CooperaGve	
  Research	
  with	
  Enterprises	
  	
  (2)	
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CooperaGve	
  Research	
  with	
  Enterprises	
  	
  (3)	
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During	
  the	
  analysis	
  period	
  the	
  collaboraGve	
  tool	
  has	
  been	
  used	
  	
  
by	
  7	
  Units	
  out	
  of	
  24	
  :	
  among	
  these	
  only	
  5	
  have	
  made	
  more	
  than	
  	
  
one	
  contract	
  with	
  a	
  company.	
  



CooperaGve	
  research	
  with	
  enterprises	
  

0.27	
   0.65	
   0.26	
   1.18	
  

4	
  

6	
  

3	
  

13	
  

0	
  

2	
  

4	
  

6	
  

8	
  

10	
  

12	
  

14	
  

0.00	
  

0.20	
  

0.40	
  

0.60	
  

0.80	
  

1.00	
  

1.20	
  

1.40	
  

2011	
   2012	
   2013	
   Tot	
  

Coopera>on	
  agreements	
  

CompensaGon	
   Number	
  of	
  cooperaGon	
  agreements	
  

(Mil	
  €)	
  

21	
  months:	
  average	
  agreement	
  life	
  span	
  
7	
  on	
  24:	
  number	
  of	
  OUs	
  involved	
  in	
  cooperaGon	
  agreements	
  
5	
  on	
  7:	
  more	
  than	
  1	
  contract	
  
CAEN:	
  in	
  progress	
  	
  2013	
  

Doesn’t	
  include	
  contracts	
  on	
  EU,	
  NaGonal	
  or	
  Regional	
  funds	
  

Provisional	
  !	
  



Time	
  to	
  patent	
  applicaGon	
  

575	
  

330	
  
290	
  

66	
  

313	
  

0	
  

100	
  

200	
  

300	
  

400	
  

500	
  

600	
  

700	
  

2010	
   2011	
   2012	
   2013	
   average	
  2010-­‐2013	
  

Time	
  needed	
  to	
  file	
  an	
  inven>on	
  as	
  a	
  patent	
  
applica>on	
  

Average	
  Gme	
  from	
  invenGon	
  disclosure	
  to	
  patent	
  applicaGon	
  

(Days)	
  

Lower	
  >me	
  to	
  patent	
  applicaGon	
  file	
  

reduce:	
  

1.  Chances	
  for	
  Prior	
  art	
  to	
  be	
  found	
  

2.  researcher’s	
  concerns	
  about	
  

publica)on	
  	
  

3.  Gme	
  to	
  license	
  

Today	
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A	
  dedicated	
  patent	
  structure	
  is	
  acGvely	
  working,	
  the	
  flow	
  of	
  acGons	
  dedicated	
  to	
  
patents	
  is	
  granGng	
  first	
  patent	
  deposiGon	
  in	
  6-­‐8	
  weeks,	
  

A	
  dedicated	
  patent	
  valorizaGon	
  structure	
  (broker)	
  with	
  the	
  duty	
  to	
  follow	
  the	
  
potenGal	
  patent	
  up	
  to	
  the	
  final	
  valorizaGon	
  is	
  in	
  acGon	
  since	
  Spring.	
  	
  



InvenGon	
  disclosures	
  	
  
(N°	
  di	
  proposte	
  di	
  invenzione	
  presentate	
  internamente	
  all’ufficio)	
  

3	
  
4	
  

5	
  
3	
  

1	
  

1	
  

2	
  

8	
  

0	
  

2	
  

4	
  

6	
  

8	
  

10	
  

12	
  

14	
  

2010	
   2011	
   2012	
   2013	
  

Inven>on	
  disclosure	
  forms	
  

Filed	
  as	
  a	
  patent	
  applicaGon	
  	
   Not	
  worthy	
  to	
  be	
  filed	
   About	
  to	
  be	
  filed	
  as	
  a	
  patent	
  applicaGon	
  	
  

11	
  on	
  24:	
  number	
  of	
  OUs	
  that	
  filed	
  at	
  least	
  1	
  invenGon	
  disclosure	
  form	
  to	
  the	
  TTO	
  

3	
  on	
  11:	
  number	
  of	
  OUs	
  that	
  filed	
  an	
  invenGon	
  disclosure	
  for	
  the	
  first	
  Gme	
  in	
  2013	
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exemples	
  of	
  
VALORIZATION	
  OF	
  IP	
  :	
  LICENSING	
  PATENTS	
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VALORIZATION	
  OF	
  IP	
  :	
  LICENSING	
  KNOW-­‐HOW	
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VALORIZATION	
  OF	
  IP	
  :	
  MOU-­‐NDA	
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Service	
  and	
  consultancy	
  

0	
   7	
   6	
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12	
  

2011	
   2012	
   2013	
  

Quan>ty	
  

Contracts	
  	
   Contracts	
  (in	
  progress)	
  

0.00	
   0.11	
   0.09	
  

2.00	
  

0.00	
  

0.50	
  

1.00	
  

1.50	
  

2.00	
  

2.50	
  

2011	
   2012	
   2013	
  

(M
il	
  
€)
	
  

Compensa>on	
  	
  

CompensaGon	
   CompensaGon	
  (in	
  progress	
  contracts)	
  

7	
  months:	
  average	
  contracts	
  life	
  span	
  (min	
  3	
  –	
  max	
  18	
  months)	
  

2:	
  number	
  of	
  OUs	
  involved	
  in	
  …………..2012	
  

6:	
  number	
  of	
  OUs	
  involved	
  in	
  …………..2013	
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Tra	
  le	
  U.O.	
  quella	
  più	
  azva	
  è	
  la	
  sezione	
  di	
  Firenze	
  con	
  il	
  LABEC:	
  9	
  su	
  10	
  contraz	
  sGpulaG	
  	
  
hanno	
  per	
  oggePo	
  delle	
  azvità	
  di	
  misurazione	
  effePuate	
  in	
  favore	
  dei	
  partecipanG	
  ad	
  uno	
  	
  
stesso	
  progePo	
  di	
  ricerca.	
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Spin-­‐off	
  2011-­‐2012	
  

•  Dixit	
  s.r.l.	
  -­‐	
  hLp://www.dixitsolu&ons.com	
  -­‐	
  
hLps://www.widen.it	
  

Computer	
  applicaGons	
  to	
  the	
  biomedical	
  sector	
  by	
  making	
  use	
  of	
  the	
  most	
  advanced	
  web	
  
technologies.	
  

•  Pixirad	
  Imaging	
  Counters	
  s.r.l.	
  	
  -­‐	
  hLp://pixirad.pi.infn.it/	
  
X-­‐ray	
  sensor	
  based	
  on	
  innovaGve	
  high	
  quality	
  ChromaGc	
  Photon	
  CounGng.	
  

•  I-­‐SEE	
  s.r.l.,	
  Internet-­‐Simula>on	
  evalua>on	
  envision	
  –	
  
	
  	
  	
  	
  	
  hLp://www.i-­‐seecompu&ng.com	
  
Sohware	
  soluGons	
  in	
  a	
  "Cloud"	
  and	
  applicaGon	
  services	
  primarily	
  to	
  operators	
  in	
  the	
  fields	
  of	
  
Medical	
  Physics	
  -­‐	
  Radiotherapy	
  and	
  Hadrontherapy	
  -­‐,	
  radiobiology,	
  radiaGon	
  protecGon.	
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Spin-­‐off	
  2013	
  :	
  2	
  in	
  progress	
  	
  

•  De.Tec.Tor.	
  S.r.l	
  	
  (Devices	
  &	
  Technologies	
  
Torino)	
  -­‐	
  hPp://www.detector-­‐med.com/	
  

Products/Services	
  

•  Design	
  and	
  implementaGon	
  of	
  the	
  monitor	
  beam	
  (parGcle	
  detectors)	
  for	
  control	
  of	
  
the	
  dose	
  given	
  to	
  the	
  paGent	
  during	
  a	
  treatment	
  of	
  hadron	
  therapy	
  (protons	
  and	
  
carbon	
  ions).	
  

•  Allows	
  to	
  measure	
  intensity,	
  shape	
  and	
  posiGon	
  of	
  the	
  parGcle	
  beam	
  with	
  a	
  'high	
  
spaGal	
  and	
  temporal	
  resoluGon,	
  is	
  therefore	
  able	
  to	
  monitor	
  during	
  treatment	
  the	
  
radiaGon	
  dose	
  administered	
  to	
  the	
  paGent	
  and	
  verify	
  compliance	
  with	
  the	
  
established	
  therapy	
  (treatment	
  plan)	
  .	
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•  TecnArt	
  (Torino)	
  -­‐	
  
hPp://www.tecnart.unito.it/	
  

Products/Services	
  

•  An	
  academic	
  spin-­‐off	
  of	
  the	
  University	
  of	
  Torino,	
  being	
  actually	
  formerly	
  recognized	
  
also	
  by	
  INFN,	
  which	
  since	
  2012	
  operates	
  in	
  the	
  field	
  of	
  diagnosGcs	
  applied	
  to	
  
Cultural	
  Heritage.	
  It	
  was	
  born	
  and	
  being	
  developed	
  in	
  Gght	
  contact	
  with	
  University	
  
and	
  INFN	
  research,	
  whom	
  it	
  represents	
  a	
  technology	
  transfer.	
  The	
  aim	
  is	
  to	
  apply	
  
methodologies	
  and	
  scienGfic	
  technologies	
  in	
  the	
  field	
  of	
  Cultural	
  Heritage,	
  in	
  order	
  
to	
  bePer	
  know,	
  preserve	
  and	
  enhance	
  historical	
  works	
  of	
  art.	
  

•  TecnArt	
  S.r.l.	
  provides,	
  both	
  for	
  public	
  and	
  private	
  insGtuGons,	
  a	
  broad	
  range	
  of	
  
services	
  completely	
  dedicated	
  to	
  the	
  authenGcaGon	
  and	
  daGng	
  of	
  ancient	
  findings,	
  
to	
  the	
  analysis	
  of	
  materials	
  consGtuGng	
  works	
  of	
  art	
  and	
  to	
  the	
  study	
  of	
  the	
  
conservaGon	
  condiGons	
  in	
  order	
  to	
  develop	
  a	
  correct	
  restoraGon	
  plan.	
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Technology	
  Clusters	
  
•  It	
  was	
  almost	
  natural	
  for	
  us	
  to	
  propose	
  a	
  virtual	
  connecGon	
  of	
  different	
  

INFN	
  units	
  with	
  competences	
  on	
  the	
  same	
  item	
  to	
  give	
  life	
  to	
  a	
  “naGonal	
  
network”	
  (Tecnology	
  Cluster,	
  TC).	
  

•  A	
  T-­‐cluster	
  	
  includes	
  INFN	
  personnel,	
  INFN	
  instrumentaGon,	
  companies,	
  
consorGa,	
  public	
  and	
  private	
  subjects,	
  spin-­‐offs,	
  etc.	
  

•  New	
  idea	
  :	
  perform	
  training	
  and	
  “internal	
  technology	
  transfer”	
  in	
  order	
  to	
  
increase	
  the	
  capacity	
  of	
  the	
  network,	
  expecially	
  at	
  naGonal	
  level.	
  

•  At	
  the	
  same	
  Gme	
  the	
  European	
  CommiPee	
  stated	
  that	
  :	
  
“Clusters	
  are	
  powerful	
  engines	
  of	
  economic	
  development	
  and	
  drivers	
  of	
  innova)on	
  in	
  
the	
  European	
  Union.	
  They	
  provide	
  a	
  fer)le	
  business	
  environment	
  for	
  companies,	
  
especially	
  SMEs,	
  to	
  collaborate	
  with	
  research	
  ins)tu)ons,	
  suppliers,	
  customers	
  and	
  
compe)tors	
  located	
  in	
  the	
  same	
  geographical	
  area	
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Technology	
  Clusters	
  	
  

•  ICT	
  

•  Accelerators	
  

•  Cultural	
  Heritage	
  
•  Medical	
  ApplicaGons	
  

•  Silicon	
  Detectors	
  

	
  …………..	
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MCloud: infrastructure for 
“l’Agenda Digitale Marche”  

(ADM) 
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AIMS OF THE MCLOUD PROJECT 

A strategic and innovative project for the Marche Region that, using the new 
brands and the most advanced Cloud computing Information Technologies, 
aims to enhance and develop modern infrastructure and innovative 
digital services allowing citizens, enterprises, institutions: 

•  increase the efficiency and innovation 
•  develop knowledge and new products 
•  increase productivity growth 
•  develop and disseminate advanced skills in the use of ICT 
•  facilitate the exchange of information and social gathering 

and: 

•  improving the quality of life of citizens 
•  savings and more efficient use of public and private resources 
•  attraction and skills training in a strategic sector such as ICT 



MCLOUD PROJECT: STRATEGIC VIEW 



MCLOUD FOR STAKEHOLDERS 

Public Administrations: develop and deliver Cloud technologies to simplify 
the procedures of the offices of the Public and Health Care Administration 
making them more efficient, less costly, more accessible to citizen. 

Citizens: provide opportunities and services to citizens to improve urban 
mobility, energy management and saving, the general conditions of safety, the 
ability of home care for the elderly and weak perople and effective 
communication with the public administration. 

Businesses: develop and offer innovative services; implement ICT solutions 
aimed at optimizing production processes / administration. 



MCLOUD: FEDERATED MODEL OF CLOUD FOR THE PROVISION OF SERVICES 



RELEASE OF SERVICES IN THE MCLOUD PILOT PROJECT 

Pilot Cloud Infrastructure  developed in the period July - December 2012 
Developed at the Regional Data Center, it is an opensource Infrastructure for 
evaluation and testing, which delivers the available cloud-based services. 

MCLOUD Online Service for medical reports released in December 2012 
(https://referti.sanita.marche.it/) 
•  It allows the online consultation of the results of clinical chemical analyzes carried 

out in laboratories of the Marche Region. 
•  Access to medical reports not only by PC or Tablet but also through Smart Phone 

and Smart TV 
•  Released for now on an experimental basis by a Hospital and three zones, and 

used by over 1000 users. Being extended to other areas of the territory. 

Service for Energy Performance Certificates (http://ace.regione.marche.it) 
ACE Service released in Apr. 2013 
•  It allows the online submission to the protocol of the Regional energy 

performance certificates of buildings 
•  Transmitted in a month more than 1,200 practices 



I SERVIZI DI PROSSIMO RILASCIO IN MCLOUD 

Service for “Visura Catastale” and calculation of the IMU tax  
(http://visuraimu.regione.marche.it) 
Services under test, accessible via the strong authentication system for identifying 
regional FEDCohesion (available for all owners of the Raffaello card). 

#DestinazioneMarche, Turism 
A system of mobile apps, social media channels, marketing and web services 
declined in accordance with the offer of regional Turism (Sea, Taste, Culture, 
Spirituality, Nature, Villages, Shopping, etc..), Designed to make the planning 
of a trip, the feeling of discovery and the stay of tourists in the Marche a better 
experience. 
At the moment the released app is Marche in Blu on the Google Play marketplace. 

J.A.NET (JobAgecnyNETwork): Online Employment Agency (statement of 
willingness to unemployment, consultation of card with personal and professional 
data, certification request, booking appointments). 



The	
  Cultural	
  Heritage	
  Cluster	
  

•  Born	
  as	
  an	
  experiment	
  of	
  CSN5,	
  INFN-­‐DaGng,	
  it	
  has	
  as	
  reference	
  point	
  the	
  LABEC	
  in	
  
Florence.	
  

•  The	
  INFN	
  has	
  several	
  Units,	
  distributed	
  on	
  the	
  naGonal	
  territory,	
  dedicated	
  to	
  the	
  study	
  
of	
  Cultural	
  Heritage	
  and	
  the	
  development	
  of	
  new	
  techniques	
  for	
  their	
  conservaGon	
  and	
  
restoraGon.	
  The	
  idea	
  is	
  to	
  merge	
  the	
  experGse	
  of	
  the	
  INFN	
  Units	
  boosGng	
  their	
  
resources	
  to	
  build	
  a	
  network	
  capable	
  of	
  both	
  saGsfying	
  local	
  requests	
  and	
  carrying	
  on	
  
technological	
  developments	
  to	
  improve	
  both:	
  the	
  daGng	
  techniques	
  and	
  the	
  elemental	
  
techniques.	
  

•  The	
  idea	
  is	
  that	
  each	
  Unit	
  may	
  parGcipate	
  in	
  more	
  than	
  one	
  line	
  of	
  research,	
  the	
  Units	
  
most	
  involved	
  in	
  each	
  line	
  will	
  be	
  the	
  main	
  contact	
  points	
  (red)	
  while	
  the	
  other	
  always	
  
interested	
  in	
  the	
  research	
  will	
  be	
  the	
  Auxiliary	
  Divisions	
  (yellow).	
  	
  

•  One	
  of	
  the	
  purposes	
  of	
  the	
  cluster	
  is	
  to	
  promote	
  the	
  transfer	
  of	
  technology	
  developed	
  
for	
  the	
  small	
  business	
  and	
  help	
  local	
  insGtuGons	
  to	
  re-­‐evaluate	
  and	
  to	
  showcase	
  local	
  
arGsGc	
  heritage	
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The “Cultural Heritage” network 

  Research 

  Technology Transfer 

  Services for others: public and private 

subjects 

% Women % U35 FTE 

57.6 44.2 32.1 

8 Units with 51 persons 
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Specific competences of the Cultural Heritage 
network : a starting point 

Datazioni 
  Radiocarbonio (AMS) 

  Termolumninescenza (TL/

OSL) 

Analisi elementali e/o 
composizionali sia in laboratorio 

che in situ 
  (µ)XRF/(µ)XRD 

  (µ)Raman 

  Spettrofotometria 

Analisi con acceleratore 
  Pixe/Pige/BS/RBS 

   Ionoluminescenza 

Imaging Tomografico 
   Indagini microtomografiche in laboratorio 

con risoluzione spaziale massima dell’ordine 

di 10 µm e indagini tomografiche, sia in 

laboratorio che in situ, con raggi X di energia 

massima 200 keV 
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Research : some specialization 

In situ analysis Dating 
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Scopus	
  database	
  results	
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1) With	
  the	
  new	
  producGon	
  process	
  very	
  	
  low	
  leakage	
  
current:	
  between	
  40	
  e	
  70	
  pA/cm2	
  at	
  20	
  °C	
  ;=>	
  allows	
  
ambient	
  temperature	
  spectroscopy!	
  

2) Proposed	
  and	
  developed	
  for	
  the	
  LOFT	
  M3	
  ESA	
  	
  Cosmic	
  

Vision 	
  mission 	
  (hPp://www.isdc.unige.ch/loh/)	
  	
  

FBK-­‐INFN	
  	
  	
  	
  	
  	
  	
  Research	
  Detectors	
  for	
  Soh	
  X-­‐rays	
  
On	
  6’’	
  wafer,	
  world	
  widest	
  SDD	
  ever	
  realized	
  	
  

astrophysics	
  applicaGons,	
  extremely	
  low	
  leakage	
  current	
  high	
  energy	
  
resoluGon	
  =>	
  LOFT	
  experiment	
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4”	
  SDD	
  with	
  VEGA	
  ASIC	
  readout	
  assembly	
  
VEGA	
  ASIC	
  is	
  a	
  low	
  power	
  mixed	
  signal	
  (analogue	
  and	
  digital)	
  device	
  reading	
  32	
  anodes	
  of	
  	
  an	
  SDD	
  	
  
designed	
  for	
  high	
  resoluGon	
  X-­‐ray	
  spectroscopy	
  low	
  power	
  420uW/ch	
  designed	
  at	
  Politecnico	
  Mi	
  &Uni	
  PV	
  

2	
  VEGA	
  ASIC	
  	
  mounted	
  
on	
  each	
  detector	
  side	
  
channels pitch 200 µm  

> 418 mW/ch  

!

• For	
  each	
  channel	
  
• pre-­‐amplifier	
  
• shaping	
  amplifier	
  
• discriminator	
  
• peak	
  and	
  hold	
  
• channel	
  tuning	
  (thr,	
  
on/off,	
  etc)	
  

Energy	
  resoluGon	
  	
  ~205	
  eV	
  FWHM	
  



LOFT  (Large Observatory For x-ray Timing in)  
in one slide 

Science: high energy astrophysics - state and nature of matter in ultradense 
(supra-nuclear) conditions (Equation of State of NS); behaviour of matter under 
strong gravitational field (General Relativity close to BH) and ultrastrong 
magnetic field; multi-purpose general observatory (high energy resolution 
combined with 10-m2 effective collecting area).  

Enabling Technology: large-area Silicon Drift Detectors (INFN-LHC-ALICE 
heritage, INFN-FBK Loft dedicated  development) enable to deploy 18-m2 of X-ray 
detectors in space 

Scientific Consortium: Italy (PI), UK, France, Germany, Switzerland, Spain, 
Denmark, Finland, Poland, Czech Rep., USA, Japan, Brazil, India 

Programmatics: ESA M3 mission candidate, final down-selection (5 to 1) 
early-2014, flight 2022 

In Italy: ASI, INAF, INFN, Universities; FBK to produce SDDs, TAS-I running for 



The LOFT Instruments 

96	
  

LAD – Large Area Detector 
Effective Area 4 m2  @ 2 keV 

8 m2  @ 5 keV 
10 m2 @ 8 keV 
1 m2   @ 30 keV 

Energy range 2-30 keV primary 
30-80 keV extended 

Energy resolution FWHM 260 eV @ 6 keV 
200 eV @ 6 keV (45% of area) 

Collimated FoV  1 degree FWHM 

Time Resolution 10 µs 

Absolute time accuracy 1 µs 

Dead Time <1% at 1 Crab 

Background <10 mCrab (<1% syst) 

Max Flux 500 mCrab full event info 
15 Crab binned mode 

WFM- Wide Field Monitor 
Energy range 2-50 keV primary 

50-80 keV extended 

Active Detector Area 1820 cm2 

Energy resolution 300 eV FWHM @ 6 keV 

FOV (Zero Response)  180°x90° + 90°x90° 

Angular Resolution 5’ x 5’ 

Point Source Location Accuracy 
(10-σ) 

1’ x 1’ 

Sensitivity (5-σ, on-axis) 
Galactic Center, 3 s 

Galactic Center, 1 day 
270 mCrab 
2.1 mCrab 

Standard Mode 5-min, energy resolved images 

Trigger Mode Event-by-Event (10µs res) 
Realtime downlink of transient 
coordinates 



The Large Area Detector (LAD) 
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SDD: joint development FBK & INFN; 
Detector Realization @ FBK 

•  Fully modular/redundant by design 
(126 independent modules) 

•  fine detector segmentation  (5x105 
read-out channels, 0.3 cm2 each). 

WFM FoV covers >50% of the LAD-
accessible sky at any time, in the 2-50 
keV energy range 

The Wide Field Monitor (WFM) 



Research	
  Detectors	
  for	
  Soh	
  X-­‐rays:	
  
	
  VEGA1	
  &	
  PMC-­‐ULNpre3	
  low-­‐power	
  ASICs	
  

INFN-­‐TS	
  
quad-­‐SDD	
  

PoliMi-­‐UniPV	
  
VEGA1	
  ASIC	
  

M.	
  Ahangarianabhari	
  et	
  al.,	
  VEGA-­‐1:	
  A	
  Low-­‐Power	
  CMOS	
  ASIC	
  for	
  X-­‐Ray	
  Silicon	
  Drif	
  Detectors	
  Low-­‐Noise	
  Pulse	
  Processing,	
  IWORID	
  2013,	
  
23-­‐27	
  June	
  2013,	
  Paris,	
  France,	
  to	
  be	
  submiied	
  soon	
  to	
  Journal	
  of	
  Instrumenta>ons	
  

Improuving	
  energy	
  resoluGon	
  
Results	
  from	
  two	
  front	
  end	
  approaches,	
  
185	
  eV	
  &	
  125	
  eV	
  at	
  the	
  Fe55	
  line	
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Research	
  Detectors	
  for	
  Soh	
  X-­‐rays	
  
Development	
  in	
  collaboraGon	
  with	
  Sincrotrone	
  Trieste	
  

Extreme	
  energy	
  resoluGon	
  and	
  speed	
  
requirements	
  

•  Custom	
  trapezoid	
  geometry	
  and	
  	
  
ASIC	
  VEGA1;	
  characterizaGon	
  in	
  
progress	
  	
  

•  Dedicated	
  	
  ASIC	
  producGon	
  

TRAPEZOID	
  DETECTOR	
  TO	
  BE	
  APPLIED	
  SOON	
  	
  	
  

VEGA1	
  chip	
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Scope	
  Snapshot	
  
peaking	
  Gme	
  of	
  6.6	
  µs	
  

55Fe	
  @	
  -­‐20	
  °C	
  



EffecGve	
  acGons	
  in	
  advancing	
  technology	
  transfer	
  within	
  INFN	
  need	
  to	
  be	
  
based	
  on	
  clear	
  goals	
  and	
  a	
  long	
  term	
  vision.	
  	
  

This	
  cannot	
  be	
  seen	
  only	
  as	
  a	
  complementary	
  ac>vity	
  

A	
  special	
  effort	
  is	
  on	
  going	
  to	
  state	
  the	
  goals	
  and	
  to	
  develop	
  quan>ta>ve	
  
measures	
  that	
  will	
  allow	
  objecGve	
  measurement	
  of	
  progress	
  as	
  the	
  new	
  
technology	
  transfer	
  programs	
  mature	
  within	
  INFN.	
  	
  

INFN	
  is	
  very	
  recep>ve	
  to	
  encouragement	
  to	
  share	
  knowledge	
  and	
  
technology	
  more	
  broadly	
  for	
  benefits	
  of	
  society.	
  	
  	
  
Growing	
  awareness	
  of	
  the	
  value	
  of	
  the	
  technological	
  assets	
  developed	
  
inside	
  INFN	
  and	
  of	
  the	
  importance	
  of	
  encouraging	
  bePer	
  technology	
  
transfer	
  between	
  INFN	
  and	
  industry.	
  This	
  is	
  currently	
  done	
  mostly	
  through	
  
the	
  involvement	
  of	
  suppliers	
  in	
  the	
  development	
  of	
  technologies.	
  	
  

Concluding	
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In	
  base	
  alla	
  natura	
  del	
  prodoPo	
  fornito	
  ci	
  sono	
  due	
  Gpologie	
  di	
  
interazione:	
  

1.  Acquisizione	
  di	
  un	
  bene	
  o	
  un	
  servizio	
  disponibile	
  in	
  catalogo,	
  
selezionato	
  sulla	
  base	
  della	
  migliore	
  offerta:	
  

•  Acquisizione	
  di	
  un	
  bene	
  o	
  di	
  un	
  servizio	
  privi	
  di	
  un	
  qualche	
  
contenuto	
  di	
  alta	
  tecnologia.	
  Questo	
  Gpo	
  di	
  rapporto	
  verrà	
  
qualificato	
  come	
  fornitura	
  low	
  tech.	
  	
  

•  Acquisizione	
  di	
  un	
  bene	
  o	
  di	
  un	
  servizio	
  caraPerizzaG	
  da	
  contenuto	
  
di	
  alta	
  tecnologia.	
  Questo	
  Gpo	
  di	
  rapporto	
  verrà	
  qualificato	
  come	
  
fornitura	
  high	
  tech.	
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2. 	
  Richiesta	
  di	
  un	
  prodoPo	
  innovaGvo:	
  

•  Le	
  specifiche	
  del	
  prodoPo	
  rientrano	
  nelle	
  capacità	
  tecniche	
  
dell’azienda	
  che	
  e’	
  responsabile	
  sia	
  della	
  progePazione	
  che	
  
dell’esecuzione	
  del	
  progePo.	
  Il	
  prodoPo	
  finale,	
  pur	
  non	
  essendo	
  
in	
  catalogo,	
  cosGtuisce	
  una	
  applicazione	
  innova)va	
  del	
  Know	
  
How	
  dell’azienda	
  stessa:	
  commessa.	
  

•  Le	
  caraPerisGche	
  del	
  prodoPo	
  non	
  rientrano	
  completamente	
  
nelle	
  conoscenze	
  tecniche	
  dell’azienda	
  e	
  la	
  fase	
  di	
  ricerca	
  e	
  
sviluppo	
  (R&D)	
  viene	
  svolta	
  in	
  collaborazione	
  con	
  i	
  ricercatori	
  
dell’INFN,	
  mentre	
  l’azienda	
  e’	
  completamente	
  responsabile	
  delle	
  
fasi	
  produzve:	
  sviluppo.	
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Servizi 

R&D 

Ricerca 
di base 

Trasferimento  
di Know How  
e Formazione 

Miglioramento 
della Qualita’ 
Produttiva 

Alto livello 
di Servizio 

Maggiore Competitivita’ 
Ampliamento del Mercato 
Nuove Assunzioni 

Nuovi Prodotti 

A.	
  Ballabene,	
  V.	
  Buccheri,	
  B.	
  Ceccarelli,	
  
B.	
  E.	
  Ciccone,	
  S.	
  GenGloni	
  e	
  G.Salina	
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•  creazione di un nuovo prodotto 

•  trasferimento di informazioni tecnico-scientifiche avanzate  

•  introduzione di nuove metodologie di progettazione 

•  utilizzazione di apparecchiature avanzate di misura INFN 

•  Definizione delle specifiche del prodotto 

•  Ricerca applicata alla soluzione dei problemi specifici del prodotto 

•  Progettazione generale 

•  Progetto esecutivo 

•  Realizzazione del prototipo 

•  Test del prototipo ed aggiornamento del progetto esecutivo 

•  Produzione di serie 

•  Test e collaudo 

•  Installazione. Coinvolgimento di 
ricercatori dell’INFN, 
(fase di progettazione, 
sviluppo e collaudo) 

La	
  realizzazione	
  di	
  un’apparecchiatura	
  innovaGva	
  deve	
  seguire	
  alcune	
  fasi:	
  

Modalità	
  di	
  trasferimento	
  tecnologico	
  all’impresa	
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