
Belle2	
  -­‐	
  SVD	
  

•  Introduzione	
  
•  Pisa:	
  	
  

–  BW/FW	
  sensor	
  assembly	
  
–  De=agli	
  sulla	
  meccanica(*):	
  

•  shipping	
  boxes	
  
•  xyz-­‐θ	
  stage	
  modificaGon	
  
•  Whole	
  mech.	
  design	
  

–  Power	
  Supply(*)	
  
–  Tracking	
  SW:	
  ROI	
  

•  Richieste	
  e	
  manpower	
  

(*)	
  esplicitamente	
  richiesto	
  maggior	
  de=aglio	
  rispe=o	
  alla	
  presentazione	
  dei	
  prevenGvi	
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•  Trieste:	
  
•  Test	
  sensori	
  
•  RadiaGon	
  monitor(*)	
  
•  T/humy	
  monitor	
  	
  

	
  ILK	
  system(*)	
  

S.	
  Be=arini	
  
Riunione	
  con	
  i	
  Referee	
  di	
  Belle-­‐II	
  -­‐	
  Pisa,	
  5	
  se=embre	
  2013	
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APV25 chips
(thinned to 100!m)

3-layer kapton hybrid

 fanout for n-side (z)
DSSD

flex fanout wrapped 
to p-side (r-phi)

cooling pipeCF sandwich 
ribs

APV25
(thinned to 100!m)

support ribs

cooling pipe

Sensor
Airex

Kaptonwrapped
flex fanout

•  4	
  layers	
  with	
  silicon	
  strips	
  
(DSSD)	
  with	
  APV25	
  read	
  
out	
  	
  	
  

•  Individual	
  sensors	
  
connected	
  to	
  APV25	
  
chips,	
  to	
  reduce	
  
capaciGve	
  load	
  

L5@9%F@$N5C>C>K4($OC'3)(D$
"  8)3<,*'j#)<"M)'MH+%,*'

"  9H%?,*'j#)<"M)'MH+%,*'

>'(*?#%"#@'ABCD'!E(#)*+,'-./0.1'2)*33"4F'829'G36#H+%I6)H3' C['

•  Origami	
  chip-­‐on	
  sensor	
  for	
  central	
  sensors	
  in	
  L4-­‐5-­‐6	
  
•  Layer3	
  and	
  FW/BW	
  sensors	
  in	
  L4-­‐5-­‐6	
  have	
  more	
  convenGonal	
  

structure	
  with	
  chips	
  on	
  PCB	
  hybrid	
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Origami -z
Origami ce

Origami +z

Airex

DSSDs

Pitch adapters
for bottom strips CF ribs

Pitch adapters and readout PCB
of the backward edge sensor

Pitch adapters and 
readout PCB of the 

forward edge sensor

The	
  ac'vity	
  of	
  Pisa	
  will	
  be	
  mainly	
  foused	
  on:	
  
•  ContribuGon	
  to	
  assembly	
  of	
  strip	
  detector	
  modules:	
  Assemble	
  FW	
  and	
  BW	
  

sensors	
  of	
  Layer	
  4-­‐5-­‐6	
  &	
  ship	
  to	
  other	
  assembly	
  sites	
  (Vienna,	
  IPMU-­‐Tokyo,	
  
TATA	
  at	
  IPMU	
  lab)	
  

•  ParGcipate	
  in	
  overall	
  mechanical	
  design	
  &	
  assembly	
  
•  InvesGgate	
  possible	
  replacement	
  of	
  the	
  old	
  Power-­‐Supply	
  	
  
•  SVD	
  sobware	
  development:	
  	
  

–  Si	
  only	
  tracking	
  &	
  PXD	
  data	
  reducGon	
  with	
  ROI	
  (region	
  of	
  interest)	
  selecGon	
  
–  Alignment	
  

•  ParGcipaGon	
  to	
  the	
  PXD-­‐VXD	
  joint	
  test-­‐beam	
  in	
  Desy	
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Belle2	
  Pisa	
  acGvity	
  



Assembly	
  procedures	
  
•  Produce	
  single-­‐sensor	
  subassemblies	
  of	
  the	
  very	
  forward	
  

and	
  very	
  backward	
  sensors	
  
•  Connect	
  sensor	
  to	
  pitch	
  adapter,	
  pitch	
  adapter	
  to	
  hybrid	
  
•  Ship	
  the	
  sensor	
  sub-­‐assembly	
  to	
  the	
  other	
  assembly	
  sites	
  

Origami -z
Origami ce

Origami +z

Airex

DSSDs

Pitch adapters
for bottom strips CF ribs

Pitch adapters and readout PCB
of the backward edge sensor

Pitch adapters and 
readout PCB of the 

forward edge sensor
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MoGvaGon	
  for	
  separate	
  FW/BW	
  assembly	
  
Advantages:	
  	
  
•  Add	
  manpower	
  to	
  the	
  assembly	
  lines,	
  	
  
thus	
  reducing	
  total	
  producGon	
  Gme,	
  with	
  	
  	
  
a	
  gain	
  of	
  several	
  months	
  
•  Parallelize	
  some	
  of	
  the	
  work	
  and	
  	
  
do	
  be=er	
  QC/QA	
  
•  Take	
  full	
  advantage	
  of	
  the	
  	
  
experience	
  in	
  Pisa	
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Disadvantages:	
  
•  Need	
  some	
  modificaGons	
  of	
  	
  
assembly	
  procedures	
  
•  LogisGcs	
  of	
  shipment	
  of	
  FW/BW	
  assemblies	
  
•  Assembly	
  producGon	
  in	
  Pisa	
  can	
  only	
  start	
  	
  
in	
  Feb	
  2014	
  (modified	
  assembly	
  procedures	
  	
  
“OpGon	
  P”	
  can	
  be	
  phased	
  in	
  when	
  ready)	
  
	
  

General	
  strategy	
  
1.  Sensors,	
  PA	
  and	
  Hybrids	
  are	
  shipped	
  to	
  Pisa	
  
2.  ConstrucGon	
  of	
  FW/BW	
  sub-­‐assemblies	
  
3.  Final	
  test	
  	
  
4.  Shipment	
  
5.  InserGon	
  into	
  the	
  rest	
  of	
  layer	
  assembly	
  flow	
  



Technical	
  ImplementaGon	
  
1.  Sensors,	
  PA	
  and	
  Hybrids	
  are	
  shipped	
  to	
  Pisa	
  

–  OpGcal	
  inspecGon	
  for	
  all.	
  electrical	
  test	
  for	
  hybrids	
  
2.  ConstrucGon	
  of	
  FW/BW	
  subassemblies	
  

–  Procedures	
  similar	
  to	
  what	
  foreseen	
  for	
  L6	
  
–  Glue	
  PA	
  to	
  sensor	
  and	
  hybrid;	
  OpGcal	
  inspecGon	
  aber	
  gluing	
  
–  Wirebonding	
  on	
  phi	
  and	
  zed;	
  	
  on	
  each	
  side	
  bonding	
  in	
  two	
  phases	
  (low	
  and	
  high	
  loop)	
  	
  with	
  

intermediate	
  electrical	
  test	
  
3.  Final	
  test	
  

–  Teststand,	
  laser,	
  90Sr	
  source	
  
–  Burn-­‐in	
  opGon:	
  long-­‐term,	
  elevated	
  temperature	
  	
  

4.  Shipment	
  
–  Shipment	
  box	
  crucial	
  for	
  safety	
  and	
  successive	
  assembly	
  work;	
  should	
  also	
  be	
  usable	
  for	
  

electrical	
  test	
  and	
  burn-­‐in	
  
–  Possible	
  to	
  ship	
  individual	
  units	
  or	
  mulGple	
  units	
  depending	
  on	
  schedule	
  

5.  	
  InserGon	
  into	
  the	
  rest	
  of	
  layer	
  assembly	
  flow	
  
–  Minimize	
  changes	
  in	
  procedures.	
  Pickup	
  and	
  alignment	
  as	
  simple	
  as	
  possible.	
  
–  Make	
  test	
  on	
  arrival.	
  	
  
–  Modified	
  xyz-­‐Θ	
  stage	
  for	
  alignment	
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2.	
  ConstrucGon	
  of	
  FW/BW	
  assemblies	
  

•  Issues	
  
–  Procedures	
  must	
  be	
  fully	
  defined	
  and	
  opGmized	
  following	
  the	
  
general	
  scheme	
  

–  Jigs	
  must	
  be	
  designed	
  and	
  fabricated	
  (mulGplicity	
  2)	
  in	
  order	
  to	
  
have	
  4	
  assembly	
  in	
  the	
  producGon	
  queue	
  	
  

–  VerificaGon	
  of	
  goodness	
  of	
  PA/sensor/Hybrid	
  alignment	
  (must	
  
be	
  good	
  enough	
  for	
  bonding)	
  

–  Glue	
  deposiGon	
  technique	
  must	
  be	
  opGmized	
  
–  ProducGon	
  rate	
  must	
  match	
  the	
  rest	
  of	
  assembly	
  on	
  L6,L5,L4	
  

•  RelaGvely	
  standard	
  assembly,	
  not	
  worrisome	
  (for	
  	
  	
  
our	
  experience	
  in	
  Pisa).	
  
•  Intensive/short	
  Gme	
  producGon	
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•  Single-­‐face	
  HDI	
  test	
  (holder):	
  	
  4φ	
  and	
  4z	
  =	
  8	
  
•  HDI	
  face-­‐to-­‐face	
  gluing	
  jigs	
  =	
  4	
  

Assembly	
  JIGS	
  
•  Det-­‐PA-­‐HDI	
  aligning/Gluing:	
  2φ	
  and	
  2z,	
  x	
  Forw/Back	
  =	
  8	
  

–  Aluminum	
  support	
  +	
  Teflon	
  surface	
  precisely	
  machined	
  
–  Several	
  u-­‐metric	
  screws	
  needed	
  for	
  alignment	
  

•  For	
  u-­‐bonding	
  (under	
  bonding	
  machine):	
  1φ	
  and	
  1z,	
  x	
  Forw/Back	
  =	
  4	
  
•  Rework:	
  1φ	
  and	
  1z,	
  x	
  Forw/Back	
  =	
  4	
  
	
  
•  Out	
  of	
  the	
  3	
  possible	
  gluing	
  technique	
  under	
  test,	
  stamping	
  is	
  the	
  most	
  promising:	
  

–  More	
  accurate	
  control	
  (deposited	
  200	
  um	
  thick	
  layer	
  of	
  glue)	
  against	
  diffusion/capillarity	
  	
  
–  	
  Possible	
  to	
  export	
  to	
  other	
  phases	
  of	
  the	
  module	
  construcGon	
  

•  A	
  stamping	
  tool	
  (comb-­‐like	
  stamp	
  +	
  gluing	
  pot)	
  is	
  to	
  be	
  realized	
  for	
  each	
  side	
  (φ/z)	
  and	
  
Forw/Back	
  =	
  4	
  

	
  
9	
  

List	
  of	
  jigs	
  for	
  Forw/Back	
  assembly	
  (2)	
  



4.	
  Shipment	
  strategy	
  

•  The	
  central	
  piece	
  is	
  a	
  MulG-­‐Purpose	
  chuck	
  (MP	
  Chuck)	
  which	
  holds	
  the	
  
subassembly.	
  	
  

•  The	
  MP	
  chuck	
  is	
  composed	
  of	
  two	
  clam-­‐shell	
  parts	
  which	
  hold	
  the	
  
assembly	
  in	
  place	
  

•  FuncGons	
  of	
  the	
  MP	
  chuck:	
  
–  Holds	
  the	
  subassembly	
  safely	
  for	
  shipment	
  with	
  mechanical	
  stop	
  alignment	
  
–  The	
  upper	
  part	
  can	
  be	
  removed	
  aber	
  applying	
  vacuum.	
  There	
  are	
  

mechanical	
  alignment	
  bushings	
  that	
  mate	
  to	
  PF2-­‐jig	
  and	
  PB2-­‐jig	
  that	
  can	
  be	
  
used	
  to	
  pick	
  up	
  the	
  assembly	
  and	
  move	
  it	
  to	
  the	
  assembly	
  bench	
  at	
  
desGnaGon	
  

–  Allows	
  electrical	
  tests	
  before	
  and	
  aber	
  shipping	
  
–  Can	
  be	
  inserted	
  and	
  fixed	
  inside	
  a	
  bigger	
  box,	
  hosGng	
  several	
  units,	
  for	
  

shipping	
  or	
  burn-­‐in	
  
–  50	
  BW+50	
  FW	
  MP	
  chuck	
  needed	
  (0.4	
  kEuro/each)	
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Modified	
  xyzΘ	
  stage	
  (bo=om	
  view)	
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Alignment	
  on	
  the	
  assembly	
  bench	
  
(top	
  view)	
  

Costs:	
  
•  ~1	
  kE/movement	
  à4	
  kE/stage	
  
•  x	
  2	
  BW/FW	
  
•  x	
  2	
  sites	
  (L4-­‐Wien,	
  5,	
  6	
  IPMU)	
  

modified	
   standard	
  

Redesign	
  the	
  xyzΘ	
  stage:	
  	
  
the	
  current	
  one	
  operates	
  with	
  	
  
naked	
  sensors.	
  
	
  
	
  
	
  
	
  
	
  
	
  
Modify	
  as	
  li=le	
  as	
  possible	
  	
  
to	
  fit	
  within	
  the	
  exisGng	
  assembly	
  	
  
procedures	
  and	
  jigs.	
  
•  Only	
  pickup	
  free	
  silicon	
  (not	
  PA)	
  
•  Also	
  pickup	
  hybrid	
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Aber	
  receiving	
  assembly	
  in	
  MP	
  chuckàgo	
  ahead	
  with	
  normal	
  procedures	


FW&BWProc.18：	
  
Placing	
  Slant-­‐jig	
  and	
  Backward-­‐jig.	
  



Overall	
  schedule	
  plan	
  

•  FW/BW	
  Sensor	
  Assembly	
  producGon	
  
rate	
  :	
  

–  Minimum	
  needed	
  is	
  6	
  forward	
  +	
  6	
  
backward	
  /month	
  

–  We	
  think	
  we	
  can	
  do	
  up	
  to:	
  8+8/
month=2+2/week	
  

•  Total	
  producGon	
  Gme	
  for	
  50	
  FW
+50BW	
  (including	
  spares)	
  =	
  6-­‐8	
  
months	
  

–  ProducGon	
  completed	
  by	
  October	
  2014	
  

•  Extended	
  Gme	
  burn-­‐in	
  test	
  should	
  be	
  

performed	
  (tbd):	
  	
  
–  In	
  Pisa	
  prior	
  to	
  shipping	
  or	
  at	
  desGnaGon	
  

just	
  before	
  mounGng	
  on	
  ribs.	
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•  B2GM	
  November:	
  final	
  review	
  of	
  
jigs,	
  procedures	
  and	
  prototypes	
  	
  

•  Before	
  end	
  of	
  2013:	
  first	
  
producGon	
  of	
  mechanical-­‐grade	
  
sensor	
  assemblies	
  

•  January	
  2014:	
  produce	
  final	
  jigs	
  
•  February	
  :	
  Start	
  producGon	
  
•  ProducGon	
  plan:	
  

–  Each	
  sub-­‐assembly	
  will	
  take	
  about	
  
one	
  week	
  from	
  beginning	
  to	
  end:	
  
Gluing:	
  2	
  days;	
  u-­‐bonding:2	
  days;	
  
final	
  test:	
  1	
  day	
  

–  We	
  can	
  have	
  four	
  (2FW+2BW)	
  
assemblies	
  in	
  parallel:	
  4	
  alignment	
  
“staGons”	
  under	
  the	
  CMM	
  

	
  EsGmated	
  overall	
  producGon	
  Gme	
  saving:	
  3	
  months	
  for	
  L4-­‐L5-­‐L6	
  
(We	
  think	
  that)	
  the	
  schedule	
  may	
  become	
  more	
  robust	
  with	
  the	
  Pisa	
  experGse/
producGon	
  capability	
  dedicated	
  to	
  the	
  producGon	
  of	
  the	
  FORW/BACK	
  assemblies.	
  



Whole	
  SVX	
  mechanics	
  &	
  cooling	
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The	
  temperature	
  requirements:	
  
•  -­‐20	
  oC	
  inside	
  the	
  SVX	
  volume	
  
•  +20	
  oC	
  outside	
  (for	
  the	
  CDC)	
  

The	
  CF	
  support	
  cilinder	
  	
  
delimits	
  the	
  two	
  zones.	
  
	
  	
  
This	
  is	
  a	
  criGcal	
  issue	
  and	
  so	
  far	
  there	
  is	
  	
  
no	
  design	
  able	
  to	
  fulfill	
  these	
  requirements.	
  
Pisa	
  has	
  been	
  asked	
  to	
  contribute	
  to	
  the	
  design	
  soluGon,	
  profiGng	
  	
  
by	
  our	
  cooling	
  experGse	
  (CMS,	
  SuperB)	
  and	
  the	
  experimental	
  facility	
  	
  
(TFD	
  lab.@INFN-­‐Pisa)	
  already	
  set-­‐up	
  for	
  prototype	
  (10	
  kE)	
  
characterizaGon	
  and	
  comparison	
  w.r.t.	
  thermal	
  simulaGons:	
  
aber	
  JIGS	
  design	
  and	
  producGon	
  start	
  (spring	
  ‘14).	
  
	
  
	
  
	
  	
  	
  	
  	
  
	
  



Numeri  di  elementi	


•  I FWD/BWD sensor subassemblies da installare sono:  
 (16+12+10) = 38 FWD e 38 BWD 

•  Ogni sensore è elettricamente indipendente dagli 
altri, con flex ed un cavo individuale 
o  Alimentazioni: HV, LV lato HV+, LV lato HV-   
o  Le alimentazioni per l’elettronica sono flottanti alla tensione 

del rivelatore 

16 

Layer Radius ladders Sens/ladder Sensors RO/sensor RO1chips
6 135 16 5 80 10 800
5 104 12 4 48 10 480
4 80 10 3 30 10 300
3 38 7 2 14 12 168

172 1748



Acquisto	
  anGcipabile	
  a	
  fine	
  2013	
   17	
  



(Silicon)	
  Tracking	
  sobware	
  
PXD	
  data	
  reduc,on	
  strategy	
  

•  The	
  rolling	
  shu=er	
  read-­‐out	
  of	
  the	
  PXD	
  can	
  provide	
  a	
  Gme	
  stamp	
  granularity	
  of	
  order	
  
20	
  μs	
  	
  

•  The	
  expected	
  number	
  of	
  fired	
  pixel	
  per	
  event	
  due	
  machine	
  and	
  physics	
  background	
  
is	
  way	
  too	
  large	
  to	
  be	
  enGrely	
  wri=en	
  on	
  tape	
  	
  
(~1	
  Mbyte	
  /	
  event	
  x	
  20	
  kHz	
  =	
  20	
  Gbyte/s)	
  

•  Data	
  reducGon	
  idea:	
  save	
  only	
  the	
  interesGng	
  hits	
  and	
  discard	
  the	
  background	
  ones.	
  	
  
	
  

•  	
  
	
  
	
  
	
  
	
  

–  tracks	
  are	
  reconstructed	
  using	
  SVD	
  (and	
  CDC)	
  informaGons	
  
–  each	
  track	
  is	
  extrapolated	
  on	
  the	
  PXD	
  
–  for	
  each	
  track	
  a	
  set	
  of	
  Regions	
  Of	
  Interest	
  containing	
  the	
  hits	
  belonging	
  to	
  the	
  track	
  is	
  defined	
  
–  pixels	
  belonging	
  to	
  the	
  ROI	
  are	
  saved,	
  the	
  others	
  are	
  discarded	
  



Onsen	
  
DAQ	
  architecture	
  

HLT	
  farm	
  running	
  the	
  	
  
Basf2	
  executable	
  

Event	
  n	
  
SVD	
  (+	
  CDC)	
  hits	
  

Event	
  n	
  +...	
  
SVD	
  (+	
  CDC)	
  hits	
  

Event	
  n	
  +	
  …….	
  
SVD	
  (+	
  CDC)	
  hits	
  

ROI	
  of	
  Event	
  n	
  

ROI	
  of	
  Event	
  n+...	
  

ROI	
  of	
  Event	
  n+…...	
  

Histos	
  for	
  DQM	
  

Histos	
  for	
  DQM	
  

Histos	
  for	
  DQM	
  

Event	
  
builder	
  
#1	
  

HLT	
  merger	
  
TCP	
  IP	
  

RJ45	
  

PXD	
  hits	
  are	
  
filtered	
  here	
  

Latency < 5s	





ROI:	
  Status	
  and	
  Plan	
  

•  Pisa	
  will	
  take	
  care	
  of:	
  
–  deploying	
  the	
  PXD	
  data	
  reducGon	
  sobware	
  together	
  
with	
  its	
  Data	
  Quality	
  Management	
  system	
  

•  The	
  sobware	
  had	
  been	
  designed	
  and	
  wri=en	
  and	
  is	
  under	
  
test	
  and	
  opGmizaGon	
  right	
  now	
  

•  The	
  test-­‐beam	
  will	
  be	
  the	
  bench	
  test	
  of	
  the	
  whole	
  system	
  
(PXD+SVD)	
  with	
  the	
  pixel	
  data-­‐reducGon	
  alghoritms	
  based	
  
on	
  ROI	
  

•  The	
  code	
  will	
  be	
  tested	
  on	
  real	
  data	
  at	
  Desy	
  in	
  January	
  
2014	
  



Gruppo Belle2-Trieste  
Impegni costruttivi in Belle II 

•  Contributo alla caratterizzazione dei rivelatori “wedge” 
prodotti da Micron per SVD  
–  Stazione di test: esistente (vedi slide back-up) 
–  Sono state progettate e acquistate 2 probe cards dedicate 

•  Progettazione e costruzione del sistema di monitor  
della radiazione (e interlock) e ambientale del 
rivelatore di vertice 
–  Definizione delle specifiche 
–  Definizione dell’interfacciamento con il sistema di acquisizione 

dati di Belle II 
–  Selezione dei sensori (rivelatori a diamante per la radiazione, 

sensori per temperatura, umidità, posizione …) 
–  Progettazione dell’elettronica di lettura e di interfacciamento 
–  Meccanica, cablaggi; produzione, test 



What about SuperB radmon 

•  detailed estimates of expected backgrounds 
•  radiation monitor and beam abort based on 2 

rings with 8 diamond sensors each 



Contatti per monitoring di 
radiazione e ambientale a Belle2 
Belle2 aveva previsto nel TDR un sistema decisamente meno 
elaborato. 

• Trieste ha preso contatti con gruppo di Vienna (responsabilità generale 
per SVD) 

– ha accolto favorevolmente la proposta di potenziare il sistema di monitoring di 
radiazione e ambientale 
– Sono in atto contatti per verificare le necessità vincoli meccanici (non ancora tutto 
definito) 

• Collaborazione con gruppo di Bonn che ha iniziato ad lavorare sul  
sistema di monitoring della radiazione per PXD e beam loss abort 



Belle1: Background e diamond beam monitor 



Belle2: Sensori di radiazione 



PXD+SVD: Background dominante:  
Bhabha radiativo 



Opzioni di posizionamento 



Proposta di Trieste 

•  La nostra proposta è quella di adattare il sistema 
previsto nel TDR di SuperB a Belle2 e quindi 
posizionare due anelli con 8 sensori al diamante 
ciascuno.  

•  Uso sistemi di readout 
veloci già sviluppati e 
testati in SuperB (e 
confronto con quelli di  
Elettra a TS). 

•  Posizionare monitor 
(temperatura e umidità) 



Work in progress a Trieste 
•  Contatti coi (pochi) fornitori di sensori (E6 element six, II-VI) e 

metallizzazione (IZM) or entrambi (Cividec, Micron, …) i costi dei soli 
sensori sono di: 
–  700-800 euro per pCVD 5 x 5 x 0.5 mm3 
–  2800-3000 euro per sCVD 4.7 x 4.7 x 0.5 mm3 

–  Per le metallizzazioni i costi sono molto elevati (~6000 euro per design 
specifici custom). Per più pezzi i costi unitari scendono molto. 

–  Abbiamo ricevuto una prima quotazione per il lotto completo di 16 sCVD 
con singolo elettrodi per 50keuro. Attendiamo altre quotazioni. 

•  Setup degli strumenti di test (readout, sorgente beta 90Sr in campo 
magnetico, etc). 

•  Caratterizzazione dei campioni con sensore a diamante che abbiamo 
a disposizione 

–  Caratterizzazione statica, come single-particle detectors e come 
radiation monitors (vedi backup slides) 



Working plan (TS) 
•  Comprensione approfondita di requirements/constraints. 

•  Scrittura di un documento completo delle specifiche (per 
ora è disponibile solo uno schematico) includendo anche 
monitor ambientale 

•  Continuare caratterizzazione dei campioni con sensore a 
diamante che abbiamo a disposizione 

–  Sistemi di lettura veloce per radiation monitors 
–  Essere in grado di confrontare i risultati dei questi sensori con altri 
dosimetri in ambienti di acceleratori come Elettra (synchrotron light 
source a Trieste) 



Richieste	
  SVD	
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Spese	
  su	
  fondi	
  ass.	
  2013	
  
•  TS	
  (ass.	
  consumi	
  10.5	
  kE):	
  

–  probe	
  cards	
  per	
  testare	
  wedge	
  det	
  ~2keuro	
  
–  	
  ordinato	
  (stanno	
  per	
  arrivare)	
  circuiG	
  stampaG	
  per	
  
montare	
  sensori	
  diamante	
  ~	
  1100	
  euro	
  	
  

–  conne=ori	
  sma,	
  cavi,	
  ada=atori	
  vari:	
  1200euro	
  
•  PI:	
  ordini	
  dopo	
  ½	
  se=embre	
  per	
  

–  CMM	
  Mitutoyo,	
  CPU	
  VME	
  (test-­‐stand)	
  e	
  PCs	
  lab.	
  	
  
–  Xyzθ stage	
  mod.	
  da	
  fornire	
  (x3)	
  non	
  prevenGvato	
  

(pensavamo	
  di	
  poter	
  modificare	
  solo	
  il	
  chuck	
  di	
  teflon,	
  
“plug&play”)	
  

–  MP	
  chuck	
  piu’	
  complicato	
  del	
  previsto	
  e	
  non	
  possibile	
  
riuso	
  per	
  “shipping	
  back”.	
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Backup	
  slides	
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Gruppo	
  Belle2-­‐Pisa	
  
•  Totale	
  5.7	
  FTE,	
  10	
  persone	
  

Last First Role FTE
Angelini Carlo Full3Professor 50
Batignani Giovanni Full3Professor 70
Bettarini Stefano Staff3researcher 70
Casarosa Giulia Postdoc 40
Fella Armando Engineer 100
Forti Francesco Associate3Prof 70
Giorgi Marcello Full3Professor 0
Paoloni Eugenio Staff3researcher 70
Perez Luis.AlejandroPostdoc 50
Rizzo Giuliana Staff3researcher 50
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Modified	
  xyz-­‐Θ	
  stage	
  

SucGon-­‐cups	
  posiGon	
  
adjustable	
  respect	
  to	
  
the	
  Hybrid	
  plane	
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Bridge	
  design	
  to	
  allow	
  
space	
  for	
  elongated	
  
DSSD	
  chuck	
  

Hybrid	
  estension	
  
chuck	
  



Beam	
  

PXD	
  
#2	
  modules	
  

SVD	
  
#4	
  modules	
  



INFN Trieste: gruppo e supporto 

•  Docenti/Ricercatori UniTS 
–  Luciano Bosisio  60% 
–  Livio Lanceri   80% 
–  Lorenzo Vitale   80% 

•  Supporto tecnico di Sezione 
–  Laboratorio Elettronica (Pietro Cristaudo) 
–  Officina Meccanica 



Sensor testing in Trieste 

Hardware: 
•   Alessi REL55 
  semi-automatic prober 

•  I-V and C-V testing 
 instruments (HP 4156A, 
Keithley 237, HP4287A) + 
scanner (Keithley) 
  

Software: 

•  “M-Shell” set of LabView  
  programs for control, data  
  acquisition and analysis 
  (developed by R.Wheadon, 
   INFN Torino) 



BaBar SVTRAD 



SuperB SVT radiation monitor 

A radiation monitor near the interaction point has 
been designed: 
•  to protect the SVT from a high radiation dose and  
•  to abort the beam in the presence of a current 

spike or a prolonged radiation dose.  
Detailed estimates of expected backgrounds: 

•  for the SVT, the SuperB TDR gave total integrated 
doses (TID) ranging from 3.3 to 0.01 Mrad/year, 
depending on the detector layer, and 1MeV 
neutron equivalent fluence, according to NIEL 
(non-ionizing energy loss), of 5.2 x 10^12 to 
1.8x10^11 n/cm^2/year.  



Situazione precedente a KEK (Belle 1) 



QCS: final focus  
quadrupole magnet   



Available sensors 

•  A preassembled single crystal 4.7 x 4.7 
x 0.15 mm3 with 4 quadrants  from DDL 
Diamond Detector Ltd (no longer 
available). 

•  Micron seems interested to take over 
the DDL know-how. We have received 
a poly-crystal test sensor 5 x 5 x 0.5 
mm3 in July; waiting for more soon.   

•  Moreover, we just received two sensors from Cividec 
(Austria), single & poly –crystal 5 x 5 x 0.5 mm3, with 3x3 
pads and a fast charge amplifier (3.5 ns rise time).  



Setting up test tools  

•  Static characterization of the samples (I-V and C-V) 

•  Single channel Amptek 
chain: A250 preamp. 
(2.5 ns risetime) + PX5 
digital shaper (semi-
gaussian equivalent 
time 40 ns – 40 µs). 

•  A pointlike 90Sr source 
~2 MBq in magnetic 
field to harden its 
spectrum  

•  Two scintillators for 
triggering purpose 



Results with DDL sample  
single crystal 4.7 x 4.7 x 0.15 mm3 

•  Extremely low currents 
@10 fA level. 

•  Collected charge from MIP 
(beta source) close to the 
expected (first estimate 
@~10%). 

•  No significant variation with 
bias voltage (10-150 V). 

•  Good signal even from 
241Am X ray source. 
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