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•Dual	
  Readout/Cerenkov	
  Compensa2on	
  first	
  studied	
  in	
  GEANT	
  MC	
  in	
  1988	
  in	
  a	
  variety	
  of	
  media	
  [Ex:	
  LAr	
  ioniza2on,	
  with	
  its	
  Cerenkov	
  light].
["Compensa2ng	
  Hadron	
  Calorimeters	
  with	
  Cerenkov	
  Light",	
  D.	
  R.	
  Winn	
  and	
  W.	
  Worstell,	
  	
  IEEE	
  Trans.Nuc.Sci.,v.1	
  NS-­‐36,	
  334(1989]

•DR	
  has	
  been	
  studied	
  by	
  R.Wigmans	
  et	
  al.	
  (DREAM	
  collabora2on)	
  using	
  parallel	
  plas2c	
  scin2lla2ng	
  and	
  silica	
  Cerenkov	
  fibers.

	
  	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  N.Akchurin	
  et	
  al.,	
  NIM	
  A735,	
  130-­‐144	
  (2014)	
  and	
  loc.	
  Cite

• DREAM	
  uses	
  parallel,	
  longitudinal	
  quartz	
  Cerenkov	
  fibers	
  &	
  plas2c	
  scin2lla2ng	
  fibers	
  in	
  a	
  Cu	
  matrix.	
  

	
  •D.E.Groom,	
  showed	
  that	
  R.Wigmans’	
  analysis	
  of	
  DR	
  is	
  equivalent	
  to	
  1988	
  analysis	
  

	
  h"p://lanl.arxiv.org/pdf/1210.2334.pdf	
  	
  	
  h"p://lanl.arxiv.org/pdf/1208.3159.pdf

Deficits	
  in	
  Parallel	
  fiber	
  Dual	
  Readout Compensation	
  

Contrast	
  Multiple TILE readout with	
  Dual	
  Readout	
  with	
  Fibers:	
  

	
  
	
  
	
  
	
  

	
  

	
  , 	
           Fully	
  Poin+ng,	
  Longitudinal	
  Segmenta+on,	
  and fully Compensated	
  e-­‐m	
  front	
  end	
  
-­‐	
  Compa+ble	
  with	
  Par+cle	
  Flow/Energy Flow, unlike parallel fibers	
  
-­‐	
  Compa+ble	
  with	
  Triple	
  or Quad Readout Tiles (Cerenkov, Scintillator, Secondary emission, Neutron-enhanced, ... 
-­‐	
  Compa+ble	
  with	
  dri@ed	
  ion	
  detectors	
  (semiconductors,	
  noble	
  liquids	
  and	
  gasses)	
  
-­‐	
  Tiles	
  more	
  sensi+ve β -­‐>1	
  (TRD,	
  n~1.3) -> higher contrast to e-m showers 	
  

- 	
  more	
  sensi+ve β-­‐>0	
  such as secondary	
  emission -> higher contrast to hadronic showers and nuclear breakup
-­‐	
  Compa+ble	
  with	
  neutron-­‐enhanced	
  detectors	
   ->  higher contrast to hadronic showers and nuclear breakup



Example:	
  Ultra-­‐low	
  index	
  +le	
  –	
  Teflon-­‐AF	
  n=1.3	
  
Silica	
  aerogel	
  similar	
  but	
  1.05<n<1.2	
  
Sensi+ve	
  to β-­‐>1	
  

Example:	
  Secondary	
  emission	
  –	
  less	
  sensi+ve	
  
to	
  e-­‐m	
  showers;	
  more	
  sensi+ve	
  to	
  low	
  energy	
  
Spalla+on	
  fragments,	
  hadrons.	
  	
  




