
Projet Emblématique P2IO 
CAmera NEctarcam  

VAlidation at Paris-Saclay   

J-F. Glicenstein (IRFU) 
S.Fegan (LLR), T.Suomijärvi (IPNO)  

for   Canevas n and NectarCAM 



Outline	
  

CANEVAS project 2 

•  Ground	
  based	
  gamma	
  ray	
  astronomy	
  
	
  
•  The	
  Imaging	
  Cherenkov	
  Telescope	
  Array	
  technique	
  

•  Improving	
  the	
  performances	
  of	
  present	
  arrays	
  with	
  CTA	
  

•  	
  MST	
  telescopes	
  and	
  NectarCAM	
  

•  	
  The	
  CANEVAS	
  project:	
  prototyping	
  NectarCAM	
  cameras	
  

P2IO scientific council, 7/06/2016 
 



CANEVAS project 3 P2IO scientific council, 7/06/2016 
 

Ground based γ ray astronomy 



Ground-­‐based	
  gamma	
  ray	
  astronomy:	
  a	
  brief	
  history	
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•  First	
  results	
  in	
  the	
  late	
  1980’s:	
  discovery	
  of	
  the	
  Crab	
  nebula	
  by	
  Whipple.	
  
•  In	
  the	
  1990’s:	
  several	
  telescopes/arrays	
  (Themistocle,	
  CAT,	
  CELESTE)	
  operated	
  at	
  Font-­‐Romeu	
  	
  
by	
  Paris-­‐Saclay	
  teams	
  (IRFU-­‐Sap,	
  LLR,	
  LAL).	
  Other	
  notable	
  teams:	
  HEGRA,	
  Whipple.	
  
•  AXer	
  2000:	
  strong	
  involvement	
  of	
  french	
  teams	
  on	
  H.E.S.S.	
  The	
  (iniZal)	
  H.E.S.S.	
  cameras	
  are	
  	
  
designed	
  and	
  built	
  by	
  LPNHE	
  (Paris	
  6),	
  LLR,	
  APC,	
  in	
  collaboraZon	
  with	
  IRFU,	
  LAPP	
  and	
  LUPM.	
  	
  
•  With	
  H.E.S.S.	
  and	
  its	
  compeZtors	
  (MAGIC,	
  VERITAS),	
  the	
  field	
  reaches	
  maturity.	
  H.E.S.S.	
  is	
  	
  
awarded	
  the	
  Descartes	
  (2006)	
  and	
  Rossi	
  (2010)	
  prizes.	
  	
  

M.Lemoine-­‐Goumard	
  
ICRC	
  2015	
  

P2IO scientific council, 7/06/2016 
 



Very	
  High	
  Energy	
  γ ray	
  Astronomy	
  

 CANEVAS project P2IO scientific council, 7/06/2016 
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•  Detect	
  the	
  photons	
  produced	
  by	
  interacZons	
  of	
  very	
  high	
  energy	
  cosmic	
  rays	
  (>	
  100	
  GeV)	
  	
  
⇒ Finding	
  and	
  mapping	
  the	
  sources	
  of	
  VHE	
  charged	
  cosmic	
  rays	
  in	
  the	
  Universe	
  
⇒  	
  Discover	
  or	
  test	
  the	
  acceleraZon	
  mechanisms	
  

Standard	
  photon	
  producZon	
  mechanisms:	
  
	
  Bremsstrahlung	
  	
  
	
  Synchrotron	
  radiaZon	
  
	
  Inverse	
  Compton	
  Scaaering	
  

	
  
Non	
  Standard	
  producZon:	
  

	
  Wimp	
  and	
  other	
  DM	
  parZcle	
  annihilaZon	
  
	
  Primordial	
  Black	
  Hole	
  evaporaZon	
  

•  PropagaZon	
  effects:	
  
	
  Standard:	
  	
  
	
   	
  intra/extragalacZc	
  magneZc	
  field	
  (cascades)	
  
	
   	
  Photon	
  background	
  
	
  Non-­‐standard:	
  	
  
	
   	
  OscillaZons	
  	
  

Measurements/	
  
discoveries	
  



A conventional source:SNR W49B  

6  CANEVAS project 

Radio	
  contours	
  (20	
  cm)	
  

Fermi-­‐LAT	
  

HESS	
  

πo	
  decay	
  

bremsstrahlung	
  

Young	
  (~1	
  kyr)	
  SNR	
  in	
  associaZon	
  	
  
with	
  a	
  molecular	
  cloud	
  	
  
Abdalla	
  et	
  al	
  (HESS+Fermi),	
  2016	
  

P2IO scientific council, 7/06/2016 
 

(Astro)physicist	
  wish	
  list:	
  beaer	
  low	
  energy	
  threshold	
  



From single sources to population studies  

7  CANEVAS project 

For the first time shown in full detail!  Will be released as FITS with the paper. 
Come see the poster — Session: Poster 3 GA, Track: GA-EX Board #: 54

Christoph Deil, ICRC 2015, “H.E.S.S. Galactic plane survey” –– Slide 12

P2IO scientific council, 7/06/2016 
 

•  	
  HESS	
  (2016),	
  submiFed	
  to	
  Astronomy	
  and	
  Astrophysics	
  	
  
•  First	
  surveys	
  with	
  H.E.S.S.	
  =>	
  source	
  populaZon	
  studies	
  (e.g.	
  pulsar	
  wind	
  nebulae)	
  

(Astro)physicist	
  wish	
  list:	
  complete	
  survey	
  (magnitude	
  limited),	
  large	
  size	
  (>1o)	
  objects	
  



A less conventional source: SgrA* 

8  CANEVAS project 

SgrA*	
  G09	
  

Diffuse	
  emission	
  

P2IO scientific council, 7/06/2016 
 

Pevatron	
  in	
  central	
  H.E.S.S.	
  source	
  
	
  	
  	
  	
  	
  Nature	
  (2016)	
  	
  

Dark	
  maaer	
  bounds	
  from	
  the	
  GalacZc	
  Halo	
  
	
  (Lefranc	
  ICRC	
  2015)	
  

(Astro)physicist	
  wish	
  list:	
  beaer	
  angular	
  resoluZon	
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The Imaging Cherenkov Telescope 
Array technique 



Ground based γ ray astronomy in a nutshell 

10  CANEVAS project P2IO scientific council, 7/06/2016 
 

50	
  GeV	
  γ

300	
  GeV	
  γ

50	
  GeV	
  p	
  

Shower	
  imaged	
  at	
  
the	
  telescope	
  focus	
  	
  

Shower	
  duraZon	
  
inside	
  a	
  pixel	
  ~	
  4	
  ns	
  	
  

Courtesy	
  M.de	
  Naurois	
  



Ground based γ ray astronomy in a nutshell (2) 

11  CANEVAS project P2IO scientific council, 7/06/2016 
 

•  Use	
  stereoscopy	
  to	
  constrain	
  the	
  impact	
  
parameter	
  (2	
  parameters)	
  and	
  3-­‐D	
  direcZon	
  	
  
(2	
  parameters)	
  
•  Other	
  mesurables:	
  
	
  -­‐	
  width	
  and	
  length	
  of	
  shower	
  image	
  
-­‐	
  center	
  of	
  gravity	
  of	
  image	
  
-­‐	
  total	
  number	
  of	
  photons	
  

•  Energy	
  obtained	
  from	
  photon	
  count	
  once	
  
the	
  impact	
  parameter	
  and	
  the	
  zenith	
  angle	
  of	
  	
  
shower	
  are	
  known.	
  
•  	
  Gamma-­‐hadron	
  separaZon	
  from	
  shower	
  
width	
  

photon	
  

hadron	
  



Present	
  generaZon	
  of	
  IACT:	
  H.E.S.S.	
  

CANEVAS project 12 

4	
  telescopes	
  D=12m	
  
E	
  >150	
  GeV	
  1	
  telescope	
  D=28m	
  

30	
  GeV	
  <	
  E	
  <	
  5	
  TeV	
  

5	
  telescopes	
  
Uses	
  stereoscopy	
  (E>80	
  GeV)	
  	
  	
  

P2IO scientific council, 7/06/2016 
 



The	
  near	
  future:	
  CTA	
  

CANEVAS project 
13 

3-­‐4	
  	
  D=23m	
  telescopes	
  (LST)	
  
Low	
  energy	
  (20-­‐500	
  GeV)	
  

Extended	
  network	
  (~7	
  km2)	
  of	
  
Small	
  Size	
  Telescopes	
  (SST,	
  3	
  
types).	
  
~70	
  units	
  (South)	
  
High	
  Energy	
  (>	
  5	
  TeV)	
  

2	
  sites:	
  
	
  North:	
  LaPalma	
  (Canaries)	
  
	
  South:	
  Chili	
  

Telescope	
  network	
  with	
  
	
  D=12m	
  (MST)	
  
15	
  units	
  (north)	
  
+25	
  (south)	
  
Intermediate	
  energies	
  
	
  (100	
  GeV-­‐20	
  TeV)	
  

P2IO scientific council, 7/06/2016 
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Improving the performances of 
present arrays with CTA 

•  Performances	
  are	
  improved	
  thanks	
  to	
  
•  	
  A	
  larger	
  collecZon	
  area	
  
•  Improved	
  stereoscopy	
  
•  Beaer	
  instruments	
  	
  



SensiZvity	
  of	
  the	
  CTA	
  array	
  

CANEVAS project 15 

•  Improvement	
  of	
  ~1	
  order	
  of	
  magnitude	
  compared	
  to	
  H.E.S.S.	
  in	
  the	
  100	
  GeV	
  –	
  10	
  TeV	
  range	
  
•  	
  Extended	
  range	
  towards	
  low	
  and	
  high	
  energy	
  

P2IO scientific council, 7/06/2016 
 



Another look to H.E.S.S. galactic plane survey  

16  CANEVAS project P2IO scientific council, 7/06/2016 
 

•  Increase	
  in	
  sensiZvity	
  due	
  
to	
  larger	
  collecZon	
  area.	
  

•  Increase	
  in	
  sensiZvity	
  by	
  
1	
  order	
  of	
  magnitude	
  =>	
  
Increase	
  in	
  distance	
  by	
  3	
  
⇒ complete	
  galacZc	
  survey	
  
	
  
•  Number	
  of	
  objects	
  x	
  10	
  

•  Beaer	
  sensiZvity	
  at	
  high	
  
energy	
  =>study	
  the	
  high	
  E	
  
limit	
  of	
  galacZc	
  accelerators	
  	
  	
  	
  
	
  	
  

H.E.S.S.	
  
Galac*c	
  plane	
  	
  
Survey	
  



Improving	
  the	
  angular	
  resoluZon	
  with	
  	
  stereoscopy	
  

CANEVAS project 17 P2IO scientific council, 7/06/2016 
 

H.E.S.S.	
  angular	
  resoluZon	
  

	
  ~6	
  telescopes	
  hit	
  in	
  average,	
  	
  much	
  larger	
  than	
  H.E.S.S.	
  (~2	
  –	
  2.5)	
  	
  

GalacZc	
  Centre	
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MST telescopes and NectarCAM 



NectarCAM	
  and	
  Medium	
  Size	
  Telescopes	
  

CANEVAS project 19 

§  Weight:	
  1.	
  93	
  tons	
  
§  Dimensions:	
  2.8	
  x	
  2.9	
  x	
  1.15	
  m	
  
§  1855	
  pixels,	
  field	
  of	
  view:	
  8o	
  	
  

12	
  m	
  

3.4	
  m	
  
Structure	
  prototype	
  «	
  Dummy	
  »	
  camera	
  

P2IO scientific council, 7/06/2016 
 

MST	
  prototype	
  at	
  
Humboldt	
  University	
  (Berlin)	
  



The	
  NectarCAM	
  consorZum	
  

20 

Aim:	
  build	
  cameras	
  for	
  the	
  MST	
  telescopes	
  of	
  CTA	
  
15	
  insZtutes	
  from	
  3	
  countries	
  (France,	
  Espagne,	
  Germany)	
  
~50	
  engineers	
  et	
  physicists	
  
	
  

CANEVAS project P2IO scientific council, 7/06/2016 
 



NectarCAM	
  

CANEVAS project 21 

Modular	
  camera	
  (265	
  7-­‐photomul*pliers	
  modules)	
  
Camera	
  front:	
  roller	
  shuaer,	
  acrylic	
  window	
  (protecZon	
  from	
  dust)	
  
Central	
  part:	
  acZve	
  part,	
  photon	
  capture	
  and	
  data	
  digiZzaZon,	
  first	
  level	
  trigger	
  
Rear	
  part:	
  trigger	
  management,	
  data	
  switches,	
  power	
  and	
  clock	
  distribuZon,	
  slow	
  control	
  
	
  	
  

module	
  

InstrumentaMon	
  
	
  plan	
  focal	
  

Front	
  end	
  
	
  electronics	
  	
  

Nectar	
  chips	
  

P2IO scientific council, 7/06/2016 
 



Camera	
  performances	
  

CANEVAS project 22 P2IO scientific council, 7/06/2016 
 

H.E.S.S.	
  cameras	
   NectarCAM	
  (CTA)	
  
Field	
  of	
  view	
   5	
  deg.	
  (H.E.S.S.1)	
   8	
  deg.	
   Study	
  of	
  extended	
  objects	
  
Output	
   Integrated	
  charge	
   Integrated	
  charge	
  

Time	
  of	
  arrival	
   Time	
  of	
  arrival	
  
Waveform	
  (16-­‐60	
  samples)	
   Time/charge	
  resoluMon	
  

Dead-­‐Zme	
   15 µs	
  (H.E.S.S.2)	
  	
   <7	
  µs	
  	
   Energy	
  threshold	
  
Trigger	
  rate	
   3	
  kHz	
  (H.E.S.S.2)	
   12	
  kHZ	
   Energy	
  threshold	
  
Trigger	
   Sector	
  based	
   Sector	
  or	
  pixel	
  

Fixed	
  Zme	
  window	
   Allows	
  for	
  signal	
  propagaZon	
   High	
  energy	
  shower	
  reconstrucMon	
  
in	
  camera	
  

Weight	
   3.3	
  tons	
  (H.E.S.S.2)	
   2	
  tons	
  
Cooling	
   air	
  (fans)	
   forced	
  convecZon	
   signal	
  systemaMcs	
  

Most	
  of	
  the	
  CTA	
  gain	
  in	
  performance	
  comes	
  from	
  the	
  array	
  size	
  effect	
  
However,	
  NectarCAM	
  is	
  expected	
  to	
  perform	
  significantly	
  beaer	
  and	
  more	
  reliably	
  than	
  	
  
H.E.S.S.	
  cameras.	
  



NectarCAM	
  prototyping	
  strategy	
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•  Sub-­‐component	
  prototyping	
  (2011-­‐2015)	
  
•  Full	
  module	
  assembly	
  (2012-­‐2014)	
  
•  5-­‐module	
  cluster	
  (2013-­‐2015):	
  interface	
  between	
  front-­‐end	
  and	
  backplane	
  
	
  	
  	
  validated,	
  first	
  trigger	
  tests	
  
•  Thermal	
  prototype,	
  temperature	
  control	
  (2014)	
  
•  19-­‐module	
  mini-­‐camera	
  (2015-­‐2016):	
  validaZon	
  and	
  choice	
  of	
  camera	
  trigger	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  

•  CANEVAS	
  camera	
  (2016-­‐2019),	
  scale	
  1,	
  parZally-­‐>fully	
  equipped	
  
Full	
  validaZon	
  and	
  installaZon	
  on	
  a	
  telescope	
  structure,	
  on	
  site	
  

Thermal	
  prototype	
  
(LLR/IRFU)	
  

Module	
  holder	
  	
  
19	
  modules	
  

(LLR)	
  

5	
  modules	
  
(IRFU)	
  

R	
  &	
  D	
  

Pre-­‐	
  
industrializaMon	
  

CANEVAS project P2IO scientific council, 7/06/2016 
 



Subcomponent	
  prototyping	
  

24	
  

Module	
  	
  
holder	
  

Embedded	
  camera	
  
controller	
  

CANEVAS	
  project	
   P2IO	
  scienZfic	
  council,	
  7/06/2016	
  
	
  



NECTAr module results (light source) 

Courtesy:	
  F.Louis,	
  E.Moulin,	
  M.Shayduk	
  (IRFU)	
  

25 

Measured	
  pulse	
  shape	
  

Single	
  photo-­‐electron	
  distribuZon	
  for	
  several	
  channels	
  of	
  	
  module	
  

2	
  ns	
  

CANEVAS project P2IO scientific council, 7/06/2016 
 



Digital Trigger, NectarCam F2F, 2016-04 
07/06/16 26 

Digital	
  trigger	
  test-­‐setup	
  

DTB2a 

L2-Crate L2CB1 CTDB1 

+24V 
Clock 
1PPS 
<-L1 
L2-> 
Busy 

L2BP1 

Cat.7, 3m 
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The CANEVAS project 
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The	
  CANEVAS	
  project	
  

 CANEVAS project 

•  Selected	
  as	
  P2IO	
  «	
  Projet	
  emblémaZque	
  »	
  

•  Total	
  grant	
  from	
  P2IO	
  Labex:	
  459	
  k€	
  hardware+250	
  k€	
  personnel	
  
•  120	
  k€	
  addiZonal	
  grants	
  from	
  OCEVU,	
  OSUG2020	
  Labexs	
  
•  ContribuZons	
  from	
  IRFU,	
  IN2P3	
  

•  Research	
  and	
  innovaZon	
  component:	
  
•  ConstrucZon	
  of	
  a	
  camera	
  aimed	
  at	
  validaZng	
  NectarCAM	
  with	
  astronomical	
  data	
  
•  InstallaZon	
  on	
  a	
  site	
  such	
  as	
  Roque	
  de	
  los	
  Muchachos	
  (Canaries)	
  
•  The	
  camera	
  	
  is	
  a	
  NectarCAM	
  with	
  a	
  scale	
  1	
  mechanics,	
  cooling	
  system,	
  data	
  acquisiZon,	
  

slow	
  control,	
  power,	
  trigger	
  and	
  clock,	
  ¼	
  of	
  detector	
  units	
  and	
  readout	
  module.	
  
•  	
  Field	
  of	
  view	
  ~	
  4o	
  

	
  
•  Teaching	
  and	
  outreach	
  component:	
  	
  

•  3	
  post-­‐doctoral	
  posiZons	
  (2	
  yrs+2	
  yrs+1	
  yr)	
  at	
  LLR,	
  IRFU	
  and	
  IPNO	
  
•  	
  Outreach	
  for	
  students,	
  engineer	
  and	
  general	
  public.	
  
	
  	
  	
  	
  

P2IO scientific council, 7/06/2016 
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CANEVAS	
  organisaZon	
  
Contacts	
  with	
  P2IO,	
  IRFU,	
  IPNO,	
  LLR	
  

Management,	
  interface	
  to	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  NectarCAM	
  

Pr
oc
ur
em

en
t	
  o

f	
  	
  
N
ec
ta
rC
AM

	
  su
bc
om

po
ne
nt
s	
  

Performance	
  
simulaMons	
  

Interface	
  with	
  	
  
Paris-­‐Saclay,	
  
outreach	
  

O
n-­‐
sit
e	
  
in
st
al
la
Mo

n,
	
  	
  

as
tr
on

om
ic
al
	
  d
at
a	
  

In
te
gr
aM

on
,	
  v
al
id
aM

on
	
  	
  

an
d	
  
	
  c
al
ib
ra
Mo

n	
  

P2IO scientific council, 7/06/2016 
 

CANEVAS project 
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CANEVAS	
  project:	
  parZally	
  equipped	
  NectarCAM	
  

4	
  degrees	
  
8	
  degrees	
  

 CANEVAS project P2IO scientific council, 7/06/2016 
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CANEVAS:	
  collecZon	
  area	
  	
  

CollecZon	
  area	
  
NectarCAM	
  

CANEVAS	
  

CANEVAS project P2IO scientific council, 7/06/2016 
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ObservaZons	
  with	
  the	
  CANEVAS	
  camera	
  

•  CANEVAS	
  will	
  be	
  first	
  tested	
  in	
  mono-­‐telescope	
  mode.	
  	
  

•  Improved	
  version	
  of	
  CAT	
  (18	
  m2	
  reflector,	
  600	
  pixels,	
  FOV	
  4.8o)	
  and	
  Whipple	
  	
  
(75m2	
  reflector,	
  379	
  pixels,	
  FOV	
  3o)	
  camera	
  =>	
  should	
  be	
  sensiZve	
  to	
  sources	
  such	
  as	
  	
  
the	
  Crab	
  nebula,	
  Mkn	
  421	
  and	
  Mkn501,	
  the	
  GalacZc	
  Center.	
  	
  
	
  
•  CANEVAS	
  should	
  be	
  installed	
  on	
  the	
  top	
  of	
  a	
  telescope	
  structure	
  end	
  2017-­‐early	
  2018.	
  	
  
Most	
  likely	
  site	
  is	
  the	
  Roque	
  de	
  los	
  Muchachos	
  observatory.	
  
	
  
•  Goals	
  of	
  CANEVAS	
  on-­‐site	
  data	
  taking:	
  

•  Check	
  the	
  interfaces	
  to	
  structure	
  and	
  data	
  acquisiZon.	
  
•  On-­‐site	
  calibraZon	
  procedures.	
  
•  Tests	
  dismounZng,	
  transport	
  et	
  re-­‐mounZng	
  on	
  site	
  of	
  the	
  camera.	
  
•  Astronomical	
  observaZons	
  on	
  a	
  few	
  bright	
  targets:	
  
	
  	
  	
  	
  	
  	
  	
  Crab	
  nebula,	
  Mkn421	
  and	
  501,	
  GalacZc	
  Centre.	
  
	
  

•  Possible	
  stereo	
  runs	
  with	
  the	
  LST	
  prototypes	
  being	
  installed	
  at	
  la	
  Palma.	
  

CANEVAS project P2IO scientific council, 7/06/2016 
 

Goals	
  reached	
  
=	
  
Success	
  of	
  	
  
CANEVAS	
  



33 

CANEVAS	
  camera	
  integraZon	
  facility	
  

Control	
  room	
  

Dark	
  room	
  •  500	
  m2	
  equipped	
  
•  Located	
  at	
  IRFU	
  (Saclay)	
  
•  	
  Camera	
  first	
  assembled,	
  then	
  tested	
  in	
  dark	
  room	
  

CANEVAS project P2IO scientific council, 7/06/2016 
	
  



Detailed	
  development	
  plan	
  of	
  CANEVAS	
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Sub-­‐component	
  producMon	
  

Assembly	
  and	
  validaMon	
  	
  

InstallaMon	
  on-­‐site	
  	
  

Engineering	
  runs	
  

CalibraMon	
  	
  

ProducMon	
  of	
  calibraMon	
  tools	
  

2016	
   2017	
   2018	
  

Financing:	
  
	
  ~600	
  k€	
  obtained	
  from	
  french	
  LABEX	
  	
  
P2IO,	
  OCEVU,	
  OSUG2020	
  
-­‐Signature	
  of	
  a	
  MoU	
  with	
  IAC	
  (Spain)	
  
could	
  happen	
  at	
  fall	
  2016	
  	
  	
  

CANEVAS project P2IO scientific council, 7/06/2016 
 



Beyond	
  the	
  CANEVAS	
  project	
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-­‐	
  Pre-­‐construcZon	
  (design	
  validaZon):	
  ends	
  2016	
  	
  	
  	
  
-­‐	
  Pre-­‐producZon:	
  build	
  the	
  CANEVAS	
  camera	
  and	
  upgrade	
  to	
  the	
  first	
  NectarCAM	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  2015-­‐1018	
  
-­‐	
  ProducZon	
  of	
  15+1	
  cameras	
  (French	
  EoI):	
  2018-­‐2023	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  Financing	
  by	
  french	
  TGIR	
  (decision	
  in	
  2017)	
  

	
  	
  

today	
  

CANEVAS project P2IO scientific council, 7/06/2016 
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Conclusion	
  

•  The	
  CANEVAS	
  project	
  is	
  a	
  joint	
  project	
  of	
  (IRFU(SPP/SEDI/SIS/SAp)-­‐LLR-­‐IPNO).	
  

•  It	
  aims	
  at	
  building	
  and	
  operaZng	
  a	
  4o	
  Cherenkov	
  camera	
  to	
  validate	
  the	
  NectarCAM	
  design	
  
	
  	
  	
  	
  	
  	
  with	
  astronomical	
  data.	
  
	
  
•  CANEVAS	
  	
  will	
  be	
  upgraded	
  to	
  the	
  first	
  NectarCAM	
  camera	
  when	
  funding	
  will	
  become	
  	
  
	
  available	
  (e.g.	
  from	
  Spain	
  or	
  the	
  french	
  TGIR).	
  
	
  
•  It	
  was	
  selected	
  as	
  a	
  «	
  Projet	
  emblèmaZque	
  »	
  with	
  a	
  grant	
  of	
  709	
  k€.	
  
	
  

•  	
  It	
  received	
  addiZonal	
  financial	
  contribuZons	
  from	
  labex	
  OCEVU	
  and	
  OSUG2020.	
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