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Top	
  level	
  detector	
  requirements	
  
(independent	
  of	
  geometry)	
  

•  Polar	
  angle	
  coverage	
  0°-­‐	
  45°	
  
•  Polar	
  angle	
  resoluMon	
  δθ/θ	
  <	
  10%	
  
•  Rates	
  <	
  400	
  Hz/θ-­‐φ	
  bin	
  (θ	
  bin:	
  0.25°,	
  φ	
  bin:1°)	
  
•  TOF	
  resoluMon	
  <	
  100	
  μs	
  
•  Instrument	
  Q	
  resoluMon	
  σQ/Q	
  <	
  10%	
  
•  Efficiency	
  >	
  20%	
  at	
  2	
  Å	
  
•  γ	
  background	
  10-­‐6	
  	
  -­‐	
  10-­‐5	
  
•  Azimuthal	
  angle	
  resoluMon	
  φ:	
  to	
  be	
  determined	
  
•  Total	
  background	
  tolerance:	
  to	
  be	
  determined,	
  not	
  
expected	
  to	
  be	
  a	
  problem	
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The	
  ‘window-­‐frame’	
  baseline	
  geometry	
  (WF)	
  
2m	
  x	
  2m	
  

2m	
  x	
  2m	
   0.5m	
  x	
  0.5m	
  

1.4m	
   5m	
  

5.5m	
  

10m	
  

sample	
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ExtracMng	
  rates	
  with	
  McStas	
  

xy	
  neutron	
  hit	
  distribuMons	
  for	
  spheres	
  (up)	
  and	
  water	
  (down)	
  

bin	
  =	
  1	
  mm2	
  

bin	
  =	
  1	
  mm2	
  

bin	
  =	
  1	
  cm2	
   bin	
  =	
  1	
  cm2	
  

bin	
  =	
  1	
  cm2	
  bin	
  =	
  1	
  cm2	
  

rear	
  (low	
  angle)	
   mid	
  (high	
  angle)	
   front	
  (high	
  angle)	
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ExtracMng	
  resoluMon	
  requirements	
  with	
  McStas	
  

	
  
•  Compare	
  the	
  reconstructed	
  Q	
  with	
  the	
  Monte-­‐Carlo	
  Q	
  
	
  	
  	
  	
  for	
  various	
  detector	
  spaMal	
  resoluMon	
  values	
  

n/
s	
  



Detector	
  requirements	
  for	
  WF	
  

	
  
•  spaMal	
  resoluMon	
  
•  3	
  mm	
  for	
  the	
  rear	
  detector	
  
•  8	
  mm	
  for	
  the	
  middle	
  panel	
  
•  15	
  mm	
  for	
  the	
  front	
  detector	
  

•  rates	
  known	
  within	
  less	
  than	
  an	
  order	
  of	
  magnitude	
  

S:	
  200	
  Å	
  spheres,	
  W:	
  water	
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Detector	
  opMons	
  for	
  LoKI	
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MulM-­‐Blade	
  Detector	
  (ILL/ESS/Linköping)	
  
•  PosiMon	
  sensiMve	
  10B	
  (MWPC)	
  gaseous	
  detector	
  originally	
  

developed	
  for	
  reflectometry	
  
•  Exploits	
  grazing	
  angle	
  for	
  high	
  efficiency	
  
•  The	
  inclined	
  geometry	
  results	
  in	
  improved	
  spaMal	
  resoluMon	
  and	
  

rate	
  capability	
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MulM-­‐Blade	
  prototype	
  performance	
  

•  posiMon	
  resoluMon:	
  0.6	
  mm	
  x	
  4.4	
  mm	
  for	
  10°	
  
	
   	
   	
   	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  0.3	
  mm	
  x	
  4	
  mm	
  for	
  5°	
  

•  rate	
  capability:	
  2	
  kHz/mm2	
  	
  
	
  	
  	
  	
  	
  (an	
  order	
  of	
  magnitude	
  beEer	
  than	
  needed)	
  
•  measured	
  efficiency:	
  27.8%	
  ±	
  0.2%	
  at	
  2.5	
  Å	
  at	
  10°	
  

F.	
  Piscitelli,	
  JINST	
  9,	
  P03007	
  (2014),	
  arXiv:1312.2473	
  
F.	
  Piscitelli	
  et	
  al.,	
  JINST	
  8,	
  P04020	
  (2013),	
  arXiv:1302.3153	
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See	
  Piscitelli’s	
  talk	
  in	
  detector	
  session:	
  
Thursday	
  at	
  11:40	
  



Boron	
  Array	
  Neutron	
  Detector	
  (BAND-­‐GEM)	
  
University	
  of	
  Milano-­‐Bicocca,	
  INFN,	
  CNR	
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Padded Anode 

n	
  

α	
  

e-­‐	
  

α	
  

10B4C	
   10B4C	
  

10B4C	
   10B4C	
  

n	
  
Al2O3 

Al2O3 

θ	
  

Using low θ values (few degs) the path of the neutron inside the 
B4C is increased à Higher efficiency when detector is inclined 

10 cm 

6 cm 

2 mm 

Triple 
GEM 

Cathode 

3D 
Lamella 
System 

Ed 

See	
  Gorini’s	
  talk	
  in	
  detector	
  session:	
  
Thursday	
  at	
  11:20	
  



Detector	
  Assembly	
  (1)	
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The	
  full	
  Lamella	
  System.	
  A	
  total	
  
of	
  48	
  lamellas	
  have	
  been	
  

mounted	
  mounted.	
  
Their	
  distance	
  is	
  2	
  mm	
  	
  

An	
  aluminium	
  cathode	
  (few	
  
microns	
  thick)	
  has	
  been	
  

mounted	
  on	
  top	
  



Detector	
  Assembly	
  (2)	
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3D	
  cathode	
  mounted	
  inside	
  the	
  
detector	
  box	
  

Zoom	
  of	
  the	
  lamellae	
  



Detector	
  Assembly	
  (3)	
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Assembly	
  with	
  Triple	
  GEM	
  
detector	
  	
  

128	
  Pads	
  of	
  area	
  6x12	
  mm2	
  
have	
  been	
  used	
  as	
  anode	
  

6	
  mm	
  

12	
  mm	
  

2	
  mm	
  Lamella	
  disposiMon	
  on	
  the	
  pads	
  



BAND-­‐GEM	
  performance	
  evaluaMon	
  
•  Rate	
  capability	
  40	
  MHz/cm2	
  

•  Stability	
  ~	
  0.5%	
  
•  Tests	
  at	
  the	
  INES	
  diffractometer	
  
•  Efficiency	
  measurements	
  in	
  Kjeller	
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Detector	
  test	
  at	
  IFE	
  (JEEP	
  II	
  reactor,	
  R2D2	
  beamline)	
  

n	
  

	
  
λ	
  =	
  1.54	
  Å,	
  E	
  =	
  34.5	
  meV	
  
λ	
  =	
  	
  2	
  Å,	
  E	
  =	
  20.45	
  meV	
  

Preliminary	
  raw	
  data	
  from	
  2	
  months	
  ago,	
  analysis	
  not	
  yet	
  complete	
  
	
  
εGEM	
  =	
  18.27	
  %	
  at	
  En	
  =	
  34.5	
  meV,	
  (1.54	
  Å),	
  as	
  expected	
  from	
  simulaMon	
  
	
  
Expected	
  εGEM	
  =	
  21.5	
  %	
  at	
  En	
  =	
  25	
  meV	
  (1.8	
  Å)	
  



Electronics	
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•  See	
  Kolya’s	
  talk	
  in	
  detector	
  session:	
  
	
  	
  	
  	
  	
  Thursday	
  at	
  12:20	
  
•  See	
  Gahl’s	
  talk	
  today	
  at	
  12:10	
  



Schedule	
  –	
  Detector	
  work	
  unit	
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•  Schedule	
  exists	
  for	
  detectors	
  and	
  beam	
  monitors	
  
•  Schedule	
  is	
  integrated/coordinated	
  with	
  corresponding	
  items	
  within	
  detector	
  	
  
	
  	
  	
  	
  	
  systems	
  



Involving	
  the	
  partners	
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LoKI	
  detectors	
  

Management/
IntegraMon	
   ESS	
  

InstallaMon	
  &	
  
Commissioning	
  

ESS	
  

Milan	
  Bicocca/
CNR/INFN	
  

beam	
  monitor	
   ISIS,	
  Wigner	
  
InsMtute	
  

zero-­‐angle	
  
detector	
  

ILL,	
  CZ,	
  NO,	
  SE	
  

low	
  &	
  high	
  
angle	
  

ESS/Linköping	
  
(coaMngs)	
  

procurement	
  
(Milan	
  Bicocca)	
  

assembly:	
  ESS/
Milan	
  Bicocca	
  

electronics	
  

FEE	
   INFN	
  

BEE	
  

STFC	
  

Daresbury	
  

INFN	
  (HV)	
  

•  In-­‐kind	
  plan	
  in	
  place	
  	
  
•  >80%	
  in-­‐kind	
  detector	
  costs	
  

In-­‐kind	
  contribuMon	
  

ESS	
  



Summary	
  
•  Phase	
  1	
  was	
  about	
  	
  

–  requirements	
  
–  idenMficaMon	
  of	
  detector	
  soluMons	
  
–  engaging	
  with	
  in-­‐kind	
  partners	
  
–  schedule	
  implementaMon	
  

•  Phase	
  1	
  technical	
  documents	
  to	
  be	
  merged	
  into	
  a	
  CDR	
  
•  Phase	
  2	
  will	
  be	
  about	
  

–  following	
  the	
  schedule	
  
–  implemenMng	
  the	
  technical	
  soluMons	
  

•  Phase	
  2	
  documents	
  to	
  be	
  merged	
  into	
  a	
  TDR	
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