
Bridging	  the	  gap	  
between	  technology	  

and	  innova4on	  	  

Summary	  

A	  Na4onal	  Research	  Ins4tute	  its	  poten4als	  &	  needs	  

Two	  examples	  

A	  common	  strategy	  
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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”.	  	  

•  “.	  This	  free	  transla4on	  of	  the	  words	  of	  the	  President	  of	  the	  Italian	  
Republic,	  Giorgio	  Napolitano,	  give	  a	  clear	  image	  of	  the	  paramount	  
importance	  aLributed	  to	  the	  themes	  bound	  to	  research	  and	  the	  
consequent	  industrial	  innova4on	  and	  social	  evolu4on.	  

•  	  As	  seen	  from	  the	  point	  of	  view	  of	  basic	  research,	  whose	  mission	  lies	  
in	  inves4ga4ng	  nature’s	  lows,	  through	  undiscovered	  paths	  and	  
finding	  new	  unique	  solu4ons,	  this	  implies	  a	  concrete	  effort	  in	  order	  to	  
get	  involved	  in	  the	  processes	  of	  transferring	  specific	  competences.	  
This	  leads	  to	  the	  valoriza4on	  of	  technology	  and	  methods	  resul4ng	  
from	  the	  research	  work,	  and	  requires	  that	  scien4sts	  also	  get	  involved	  
in	  the	  management	  of	  innova4on	  processes.	  	  
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INFN	  	  
A	  na4onal	  	  
distributed	  
technology	  
plaSorm	  

CNTT	  
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Besides	  the	  birth	  of	  Spin-‐off	  
Technology	  Transfer	  up	  to	  now	  ?	  	  

•  List	  of	  
poten4als	  

•  Exposi4ons	  &	  
Shows	  	  

•  Catalogs	  	  
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COMMITMENT	  

•  Technology	  transfer	  is	  one	  of	  the	  major	  
challenges	  INFN	  faces:	  the	  Ins&tute	  has	  to	  
look	  at	  this	  ac&vity	  as	  an	  urgent	  issue	  coming	  
from	  the	  society	  that,	  while	  recognizing	  the	  
very	  high	  level	  of	  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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Forma4on	  of	  expert	  community	  in	  the	  fields	  of	  educa4on,	  science	  and	  technologies»	  
(SeLembre	  26-‐27	  2013	  ,	  Trieste,	  Italia	  
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OUTLINE	  	  

• Italian	  Russian	  project	  
short	  Overview	  

• next	  step	  
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The PAMELA Collaboration 
• O. Adriani, M. Ambriola, G. C. Barbarino, A. Basili, G. A. Bazilevskaja, R. Bellotti, M. 
Boezio, E. A. Bogomolov, L. Bonechi, M. Bongi, L. Bongiorno, V. Bonvicini, A. Bruno,  

• F. Cafagna, D. Campana, P. Carlson, M. Casolino, G. Castellini, M. P. De Pascale, G. De Rosa, 
V. Di Felice, D. Fedele, A. M. Galper, P. Hofverberg, S. V. Koldashov,  

• S. Y. Krutkov, A. N. Kvashnin, O. Maksumov, V. Malvezzi, L. Marcelli, W. Menn, V. V. 
Mikhailov, M. Minori, S. Misin, E. Mocchiutti, A. Morselli, N. N. Nikonov, S. Orsi, G. Osteria, 
P. Papini, M. Pearce, P. Picozza, M. Ricci, S. B. Ricciarini, M. F. Runtso, S. Russo, M. Simon, 
R. Sparvoli, P. Spillantini,Y. I. Stozhkov, E. Taddei, A. Vacchi, E. Vannuccini, G. Vasilyev, S. A. 
Voronov, Y. T. Yurkin, G. Zampa, N. Zampa and V. G. Zverev 
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GF:	  21.5	  cm2	  sr	  	  	  	  	  	  	  	  	  	  
Mass:	  470	  kg	  
	  Size:	  130x70x70	  cm3	  

	  Power	  Budget:	  360W	  	  

Mass: 6.7 tonnes	

Height: 7.4 m	

Solar array area: 36 m2	


	


~16 GB per day

•  PAMELA installed  in a	

pressurized container 	




• 	  Quasi-‐polar	  and	  ellip4cal	  orbit	  (70.0°,	  
350	  km	  -‐	  600	  km)	  
• 	  Traverses	  the	  South	  Atlan4c	  Anomaly	  
• 	  Crosses	  the	  outer	  (electron)	  Van	  
Allen	  belt	  at	  south	  pole	  

350	  km	  

610	  km	  

70o	  

PAMELA	  

SAA	  

~90	  mins	  

Orbit and geomagnetic cutoff 

SAA	  
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Scien4fic	  goals	  
•  Search	  for	  dark	  ma-er	  annihila1on	  

•  Search	  for	  an4helium	  (primordial	  an4maLer)	  
•  Search	  for	  new	  MaLer	  in	  the	  Universe	  
(Strangelets?)	  

•  Study	  of	  cosmic-‐ray	  propaga4on	  (light	  nuclei	  and	  
isotopes)	  

•  Study	  of	  electron	  spectrum	  (local	  sources?)	  

•  Study	  solar	  physics	  and	  solar	  modula4on	  
•  Study	  terrestrial	  magnetosphere	  
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	  Pamela	  =>	  
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II	  most	  cited	  =>	  
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	  Pamela	  =>	  
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INFN	  (Italy)	  –	  Converter/Tracker	  and	  
Calorimeter	  

INAF	  (Italy)	  –	  Converter/Tracker	  NRNU	  MEPhI	  –	  TOF	  and	  A/C	  detectors	  

LPI	  RAS	  –	  Leading	  Ins4tute	  



GAMMA-‐400	  

•  Mission	  approved	  by	  ROSCOSMOS	  (launch	  
currently	  scheduled	  by	  November	  2018)	  

•  GAMMA-‐400	  will	  be	  installed	  onboard	  the	  
plaSorm	  “Navigator”	  manufactured	  by	  Lavochkin	  
–  Scien4fic	  payload	  mass	  4100	  kg	  (rocket	  changed	  from	  
Zenith	  to	  Proton-‐M)	  

–  Power	  budget	  2000	  W	  (like	  previously)	  
–  Telemetry	  downlink	  capability	  100	  GB/day	  

–  Life4me	  ∼	  10	  yrs	  
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GAMMA-‐400	  
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GAMMA-‐400	  

•  Original	  Russian	  design	  focused	  on:	  
–  High	  Energy	  Gamma-‐rays	  (∼	  10	  GeV	  –	  3	  TeV)	  
–  High	  energy	  electrons	  (e+	  and	  e-‐)	  up	  to	  TeV	  	  

•  Scien4fic	  objec4ves	  (from	  Russian	  proposal):	  
–  “To	  study	  the	  nature	  and	  features	  of	  weakly	  interac4ng	  
massive	  par4cles,	  from	  which	  the	  Dark	  MaLer	  consists”	  

–  “To	  study	  the	  nature	  and	  features	  of	  variable	  gamma-‐ray	  
ac4vity	  of	  astrophysical	  objects,	  from	  stars	  to	  galac4c	  
clusters”	  

–  “To	  study	  the	  mechanisms	  of	  genera4on,	  accelera4on,	  
propaga4on	  and	  interac4on	  of	  cosmic	  rays	  in	  galac4c	  and	  
intergalac4c	  spaces”	  
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GAMMA-‐400:	  steps	  during	  2012/13	  
•  Defini4on	  through	  MC	  simula4ons	  of	  the	  best	  configura4on	  for	  a	  dual	  instrument	  

for	  photons	  (30	  MeV	  -‐	  >	  300	  GeV)	  and	  cosmic	  rays	  (electrons	  >	  1	  TeV	  and	  high-‐
energy	  cosmic-‐ray	  nuclei,	  p	  and	  He	  spectra	  close	  to	  the	  “knee”	  region	  (1014	  –	  1015	  
eV)	  ⇒	  GAMMA-‐400/E2;	  

•  Agreement	  on	  a	  jointly	  defined	  apparatus	  that,	  taking	  into	  account	  the	  currently	  
available	  resources,	  op4mizes	  the	  scien4fic	  performance	  and	  significantly	  improves	  
over	  the	  previous	  B1	  version	  ⇒	  GAMMA-‐400/B2	  

•  Development,	  construc4on	  and	  test	  of	  a	  prototype	  of	  homogeneous	  calorimeter	  
with	  130	  CsI(Tl)	  cubic	  crystals.	  

•  Agreement	  on	  the	  prepara4on	  (in	  progress)	  of	  a	  MoU	  between	  Russian	  Agencies	  
and	  INFN	  for	  the	  Russian	  funding	  of	  the	  design	  and	  construc4on	  of	  the	  Converter/
Tracker	  by	  INFN:	  
–  10	  planes	  (20	  views,	  10X	  and	  10Y),	  planar	  dimensions	  ∼	  1	  m2,	  2000	  silicon	  strip	  

detectors	  

•  Prepara4on	  of	  a	  GAMMA-‐400	  document	  for	  CSN	  2;	  

•  Ayer	  these	  2	  years	  of	  R&D,	  the	  Collabora4on	  will	  ask	  for	  a	  scien4fic	  approval.	  
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Improvements	  in	  the	  GAMMA-‐400	  
design	  and	  performance	  	  

•  During	  the	  last	  two	  years,	  a	  great	  deal	  of	  effort	  has	  been	  
deployed	  by	  the	  Italian	  collabora4on	  in	  order	  to	  
significantly	  improve	  the	  scien4fic	  characteris4cs	  of	  the	  
G-‐400	  mission.	  The	  guidelines	  of	  this	  work	  have	  been:	  
A.  to	  define	  the	  best	  configura4on	  for	  a	  dual	  instrument	  for	  

photons	  (30	  MeV	  -‐	  >	  300	  GeV)	  and	  cosmic	  rays	  (electrons	  >	  1	  
TeV	  and	  high-‐energy	  cosmic-‐ray	  nuclei,	  p	  and	  He	  spectra	  close	  
to	  the	  “knee”	  region	  (1014	  –	  1015	  eV):	  E1	  version.	  

B.  to	  agree	  upon	  a	  jointly	  defined	  dual	  instrument	  that,	  taking	  
into	  account	  the	  currently	  available	  financial	  resources,	  
op4mizes	  the	  scien4fic	  performance	  and	  improves	  them	  with	  
respect	  to	  the	  B1	  version:	  this	  new	  “baseline”	  version,	  called	  
B2,	  has	  been	  agreed	  upon	  by	  both	  (Russian	  and	  Italian)	  sides	  
during	  a	  collabora4on	  mee4ng	  held	  in	  Moscow	  in	  February	  
2013.	  
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GAMMA-‐400	  
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C/T	   C/T	  

CC1	  

CC2	  

CC2	  

CC1	  

Electronics	   Electronics	  

Original	  Russian	  proposal	  (2011)	   Jointly	  agreed	  Russian-‐Italian	  proposal	  (2013)	  



The	  new	  B2	  baseline	  
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(pitch	  0.1	  mm)	  

B2	  over	  B1	  improvements:	  
•  Introduc4on	  of	  the	  highly	  segmented	  
	  	  	  	  	  	  homogeneous	  calorimeter	  with	  CsI	  
	  	  	  	  	  	  cubes	  ⇒	  improved	  energy	  resolu4on,	  
	  	  	  	  	  	  extended	  GF	  with	  lateral	  par4cle	  
	  	  	  	  	  	  impingement,	  nuclei	  capability	  
•  Increase	  of	  the	  planar	  dimensions	  of	  
	  	  	  	  	  	  the	  calorimeter	  (from	  80	  cm	  x	  80	  cm	  
	  	  	  	  	  	  to	  100	  cm	  x	  100	  cm)	  ⇒	  larger	  Aeff	  
•  Si	  strip	  detector	  pitch	  of	  the	  2	  CC1	  
	  	  	  	  	  	  layers	  decreased	  from	  0.5	  mm	  to	  
	  	  	  	  	  	  0.1	  mm	  



Physics	  with	  GAMMA-‐400	  
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Skolcovo	  2012	  
Abstract	  

COLLABORATIVE	  RESEARCH	  	  IN	  COMPETITIVE	  INTERNATIONAL	  RESEARCH	  PROJECTS	  	  
Andrea	  Vacchi	  INFN	  Trieste	  	  
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ques4ons	  addressed	  	  

ques4ons	  :	  	  

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

•	  What	  incen4ves	  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	  
ac4vi4es?	  	  
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broaden	  the	  perspec&ve	  of	  researchers	  to	  enter	  into	  
rela&onships	  with	  industrial	  R&D	  departments	  

•  Research	  personnel	  is	  mo4vated	  mostly	  by	  research,	  and	  the	  
technology	  transfer	  ac&vity	  may	  be	  felt	  as	  a	  diversion	  from	  the	  
aLainment	  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	  other	  mo&va&ons	  for	  their	  work	  than	  pure	  

research	  
•  	  Support	  also	  is	  needed	  for	  researchers	  who	  wish	  to	  develop	  rela1onships	  

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.	  

•  	  Support	  also	  is	  needed	  for	  researchers	  who	  wish	  to	  develop	  
rela4onships	  with	  industrial	  R&D	  departments	  
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require	  researchers	  who	  are	  mo4vated	  and	  
capable	  of	  looking	  at	  technology	  also	  from	  

business	  point	  of	  view	  

•  The	  transforma4on	  of	  technological	  assets	  into	  business	  
opportuni4es	  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	  opportuni4es	  for	  joint	  par&cipa&on	  in	  
European	  projects	  with	  industrial	  R&S	  departments.	  	  

•  Crea4on	  of	  local	  network	  =	  CLUSTERS.	  	  

•  INTERNAL	  AND	  EXTERNAL	  out-‐reach	  ac4ons	  mapping	  facilityes	  
develop	  joint	  projects	  and	  technology	  transfer	  opportuni4es.	  	  
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PhD	  students	  	  

•  PhD	  students	  shall	  be	  exposed	  to	  a	  broader	  set	  of	  mo4va4ons	  for	  research.	  	  

•  In	  the	  Italian	  tradi4on,	  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	  aLain	  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	  Ins4tutes	  as	  well	  as	  giving	  room	  in	  the	  INFN	  to	  young	  
people	  mo4vated	  by	  different	  perspec4ves,	  keen	  to	  search	  for	  industrial	  
collabora&on	  and	  looking	  for	  it	  as	  a	  way	  to	  aJain	  their	  goals.	  	  

•  This	  ac4on	  can	  be	  supported	  by	  industrial	  fellowships	  have	  been	  ac4vated	  	  
in	  collabora4on	  with	  the	  industrial	  enterprises.	  	  

•  A	  final	  sugges4on	  is	  create	  an	  Alumni	  associa4on,	  aimed	  at	  keeping	  alive	  
long	  term	  rela4onships	  with	  researchers	  trained	  in	  INFN	  and	  making	  their	  
careers	  in	  business	  or	  industry.	  	  Andrea	  Vacchi	  INFN	  Trieste	  	  

VACCHI@TS.INFN.IT	  



Industrial	  lieson	  

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

Andrea	  Vacchi	  INFN	  Trieste	  	  
VACCHI@TS.INFN.IT	  



R&D2	  

•  Industrial	  innova4on	  starts	  from	  the	  end	  of	  research	  
processes	  R&D	  more	  D	  than	  R	  !!!	  

•  One	  starts	  from	  the	  results	  of	  available	  technologies	  and	  
develops	  the	  applica4on	  

•  Product	  innova4on	  	  -‐	  collabora4ve	  research	  	  

•  Needs	  a	  local	  suppor4ng	  structure	  can	  not	  be	  ley	  on	  the	  
shoulders	  of	  researcher	  alone	  

Andrea	  Vacchi	  INFN	  Trieste	  	  
VACCHI@TS.INFN.IT	  


