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•  CIVIDEC	  was	  founded	  in	  2009.	  
•  Located	  in	  the	  centre	  of	  Vienna.	  
•  Four	  staff	  members,	  12	  scien8fic	  associates.	  
•  Globally	  opera8ng.	  
•  17	  products,	  3	  patents.	  
•  Worldwide	  market,	  export	  into	  15	  na8ons.	  
•  Companies’	  R&D	  ac8vi8es	  at	  TU	  Wien	  and	  CERN.	  
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General	  Parameters	  
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1.	  We	  specialize	  in	  scien-fic	  instrumenta-on	  
which	  is	  based	  on	  CVD	  diamond	  technology.	  
	  
2.	  We	  provide	  turn	  key	  solu-ons	  that	  connect	  
via	  Internet.	  
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Product	  



CVD	  Diamonds	  
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Bethe-‐Bloch	  
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© CIVIDEC 

Stopping	  power	  



Proton	  Interac8on	  

LHC SPS 
P.T. 

ISOLDE 

Calorimeter mode Counter mode 

© CIVIDEC 
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Seven	  Applica-on	  Examples	  
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Example	  1:	  	  
	  

LHC	  Beam	  Loss	  Monitor	  
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DBLM	  
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4	  channels,	  1.25	  GS/s,	  250	  MHz,	  Linux,	  FPGA;	  Time	  Loss	  Histogram	  Applica-on.	  

Diamond	  Beam	  Loss	  Monitor:	  pCVD	  +	  AC-‐DC	  Splicer	  +	  40	  dB	  Amplifier	  



Scope	  Mode	  
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Bunch-‐by-‐bunch	  losses	  

Pulse	  shape	  of	  losses,	  25	  ns	  bunch	  separa8on,	  0.8	  ns	  sampling	  period.	  
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Time	  Loss	  Histogram	  
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Loss	  Histogram	  

Pulse	  shape	  of	  losses,	  25	  ns	  per	  unit,	  1.6	  ns	  per	  bin	  
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Bunch-‐by-‐Bunch	  Losses	  

Time	  loss	  histogram	  as	  recorded	  with	  the	  40	  MHz	  bunch	  clock	  signal,	  25	  ns	  loss	  
separa8on,	  1.2	  ns	  8me	  resolu8on	  
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Time	  =	  Phase	  

#	  of	  Losses	  



12	  pilot	  bunches	  
3	  us	  beam	  abort	  gap	   1	  us	  LHC	  injec8on	  gap	   0.2	  us	  SPS	  injec8on	  gap	  

Sta8c	  losses	  ager	  ramp	  -‐	  	  90	  us	  turn	  period	  
Batches	  of	  4x36	  bunches,	  3	  us	  beam	  abort	  gap,	  injec8on	  gaps:	  LHC	  =	  1	  us,	  SPS	  =	  0.2	  us	  
12	  pilot	  bunches	  

Sta8c	  opera8on	  
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Injec8on	  cleaning	  

Injec8on	  cleaning,	  synchronous	  losses	  before	  and	  asynchronous	  losses	  ager	  the	  beam	  
abort	  gap	  

1	  us	  
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Courtesy	  T.	  Baer	  



Beam	  abort	  gap	  cleaning	  

Unbunched	  losses	  from	  
abort	  gap	  cleaning	  

12	  bunches	   72	  bunches	  
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Courtesy	  T.	  Baer	  



Single-‐Bunch	  Instability	  

Single-‐bunch	  instabili8es	  at	  the	  end	  of	  a	  squeeze	  

Single-‐bunch	  instability	  
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Courtesy	  T.	  Baer	  



Tune	  Measurement	  
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Tune	  measurement	  
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Losses	  of	  4	  individual	  bunches	  over	  200	  turns.	  

Time	  

Loss	  Amplitude	  

Courtesy	  T.	  Baer	  



Tune	  measurement	  

Horizontal	  tune	  =	  0.307.	  Resolu8on	  =	  10-‐3.	  	  Reference	  tune:	  BBQ	  =	  0.307.	  
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Frequency	  

Spectral	  Amplitude	  

Courtesy	  T.	  Baer	  



Example	  2:	  	  
	  

CNGS	  –	  Speed	  of	  Light	  	  
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CNGS	  

Pit	  1	  
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20	  mm	  pCVD	  Diamond	  
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Bunch	  Train	  

10	  us	  
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100	  ns	  Pulsed	  Mode	  

Scope	  1	  
Pit1	  CT	  
Pit1	  Leg	  
Pit2	  CT	  

Scope	  2	  
Pit1	  CB	  
Pit2	  CB	  

Scope	  3	  
Pit1	  CB	  
Pit2	  Leg	  
Pit2	  Right	  

	  
Ella,	  d3	  
Henri,	  9x9	  
Lucas	  I	  20x20	  

	  
Greta	  8x8	  
Lucas	  II	  9x9	  

	  
Greta	  8x8	  
Max	  9x9	  +	  20dB	  
Henna	  9x9	  +	  20dB	  

100	  ns	  
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Analysis	  
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Courtesy	  H.	  Jansen	  



Time	  Resolu8on	  	  
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Courtesy	  H.	  Jansen	  



Example	  3:	  	  
	  

CERN	  -‐	  HiRadMat	  
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HiRadMat	  
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Courtesy	  J.	  Sanchez	  



Target	  
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Courtesy	  J.	  Sanchez	  



Diamond	  Detector	  
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pCVD	  Diamond	  Detector,	  60	  dB	  Acenuator.	  



Detector	  Response	  

12.11.2013	   E.	  Griesmayer	   34	  

-‐40	  dB	  acenua8on	  
1.5E11	  p/bunch	  in	  beam	  

Courtesy	  J.	  Sanchez,	  CERN	  HiRadMat	  



Linearity	  
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1E9	  p/bunch	  on	  detector	  

Courtesy	  J.	  Sanchez,	  CERN	  HiRadMat	  



Example	  5:	  	  
	  

HiRadMat	  Beam	  Posi-on	  Monitors	  
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Beam	  Posi8on	  Monitors	  for	  HiRadMat	  
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ROSY	  
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4	  channels,	  1.25	  GSPS,	  Linux,	  FPGA;	  Beam	  Posi-on	  Applica-on.	  



Example	  6:	  	  
	  

Neutron	  Time-‐of-‐Flight	  
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n_TOF	  at	  CERN	  
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Neutrons	  

Vacuum	  Chamber	  

Spectroscopic	  amplifiers	  



Diamond	  Mosaic	  Detector	  
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Courtesy	  C.	  Weiss,	  CERN	  n_TOF	  



Calibra8on	  
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Courtesy	  C.	  Weiss,	  CERN	  n_TOF	  



Resonances	  of	  Background	  Material	  
Background

Entries  500886
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Courtesy	  C.	  Weiss,	  CERN	  n_TOF	  



Ni-‐59	  Cross-‐Sec8on	  
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Courtesy	  C.	  Weiss,	  CERN	  n_TOF	  



Example	  7:	  	  
	  

Cryogenic	  Diamond	  Detector	  
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LHC	  Quadrupole	  
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Courtesy	  C.	  Kurfürst,	  CERN	  BE-‐BI	  



LHC	  Quadrupole	  
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Courtesy	  C.	  Kurfürst,	  CERN	  BE-‐BI	  



Cryogenic	  Diamond	  Detector	  
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1.6	  K	  



Products	  
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pCVD	  Detector	  

© CIVIDEC 
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sCVD	  Detector	  

© CIVIDEC 
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RF	  8ght	  housing	  
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Paten
ted	  



2	  GHz	  Broadband	  Amplifier	  
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2 GHz, 20 dB and 40 dB 
trise = 200 ps 
ENC noise = 3.5 dB 

Gain = 4 mV/fC 
FWHW = 10 ns 
Noise = 1000 electrons 

Gain = 8 mV/fC 
FWHW = 180 ns 
Noise = 400 electrons (5 keV) 

Broadband	  Amplifier	   Fast	  Charge	  Amplifier	   Spectroscopic	  Amplifier	  



Beam	  Loss	  Monitor	  
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Paten
ted	  



Spectrometer	  
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Paten
t	  



ROSY	  

4 channels, 5 GSPS, 8 bit, Ethernet, FPGA-based real time signal processing. 
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Thank	  you	  for	  your	  aXen-on!	  
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