
1.	  dE/dx	  (and	  dN/dx)	  vs.	  p	  
2.	  Cluster	  coun9ng	  efficiency	  vs.	  p	  

10000	  Garfield	  tracks	  x	  31	  momentum	  points	  in	  
the	  range	  100-‐4000	  MeV/c	  in	  a	  (1.4x1.4)cm2	  cell	  	  

	   	   	   	   	   	   	   	  -‐	  courtesy	  C.	  GaI	  

G.	  Finocchiaro	  
INFN	  –	  LNF	  	  



Crossover	  point	  in	  p÷K	  dE/dx	  curves	  
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•  From	  Ma8eo’s	  post	  (“old”	  FastSim)	  
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Garfield	  90%He-‐10%iC4H10	  
• Why	  K/pi	  crossover	  point	  different	  for	  average	  dE/dx	  
(old	  FastSim)	  and	  Most	  Probable	  Value	  (MPV)	  
(BaBar)?	  
•  InvesKgate	  different	  dE/dx	  variables	  	  
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• Average	  dE/dx	  

26	  Apr	  2012	   4	  

momentum [GeV/c]
-110 -110×2 1 2 3 4 5

av
er

ag
e 

dE
/d

x

0

0.2

0.4

0.6

0.8

1

1.2

1.4

SuperB	  DCH	  R&D	  MeeKng	  

Pions	  
Kaons	  



Garfield	  90%He-‐10%iC4H10	  

• Most	  probable	  dE/dx	  
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Garfield	  90%He-‐10%iC4H10	  

•  Landau	  MPV	  
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Garfield	  90%He-‐10%iC4H10	  
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Garfield	  90%He-‐10%iC4H10	  
•  Truncated	  mean	  dE/dx(40	  cells)	  
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• NClus	  

26	  Apr	  2012	   9	  

momentum [GeV/c]
-110 -110×2 1 2 3 4 5

nC
lu

s/
cm

0

5

10

15

20

25

30

35

40

45

50

SuperB	  DCH	  R&D	  MeeKng	  

Pions	  
Kaons	  



Part	  I	  –	  summary	  
•  dE/dx	  curves	  for	  π	  and	  K	  cross	  around	  p~1.3GeV/c	  
–  no	  big	  differences	  	  
•  Cross-‐over	  for	  Nclus	  ~	  1GeV/c	  	  	  
•  MPV	  best	  reproduced	  with	  truncFrac=60%	  
–  in	  data,	  65-‐70%	  
•  Cluster	  density	  (obviously)	  funcKon	  of	  β	  (p,	  parKcle)	  
–  counKng	  efficiency	  will	  also	  depend	  on	  β è	  Part	  II	  
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Part	  II:	  Cluster	  coun9ng	  efficiency	  vs.	  p	  
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From: Jean-François Caron <jfcaron@phas.ubc.ca>
Subject: [superb-dch] FastSim Cluster Counting Parameters

Date: April 12, 2012 8:50:22 AM GMT+02:00
To: SuperB-DCH <superb-dch@lists.infn.it>

5 Attachments, 289 KB

Hello all, I was able to reproduce Matteo's results with the new dE/dx parametrization from BaBar Run 6.  The agreement both for K/pi separation and dE/dx resolution is confirmed.  Here is
an example for theta = 0.5 and 1.0, using Matteo's new proposed parameters:
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Now that K/pi separation and dE/dx resolution are simultaneously correct, the derivation of the "effective cluster counting" parameters is very constrained.  If you look at my talk from the
latest collaboration meeting or the previous DCH meeting, you can see the relevant equations.  Basically the p2 and p3 are fixed to 1/2 and -1/2 by basic principles.  The p1 parameter is
given by 

where C is the minimum of the real dE/dx curve in FastSim, Nmin is the minimum number of clusters produced per cm in the gas, and epsilon is our efficiency of cluster counting.  With
reasonable choices of Nmin = 13 and epsilon = 0.6, the results are surprising:
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As you can see, the K/pi separation is more than twice as good, which is likely "too good to be true".  Unfortunately the derivation of the parameters leaves little flexibility for
worsening the performance, one could reduce the efficiency or suppose that the minimum cluster density in the chosen gas will be lower, but even then those parameters are under a square
root.  There is the option of arbitrarily inflating p1 to give results closer to those expected, but the derivation gives no physical motivation.

See you soon,
Jean-François Caron
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Hello all, I was able to reproduce Matteo's results with the new dE/dx parametrization from BaBar Run 6.  The agreement both for K/pi separation and dE/dx resolution is confirmed.  Here is
an example for theta = 0.5 and 1.0, using Matteo's new proposed parameters:
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Now that K/pi separation and dE/dx resolution are simultaneously correct, the derivation of the "effective cluster counting" parameters is very constrained.  If you look at my talk from the
latest collaboration meeting or the previous DCH meeting, you can see the relevant equations.  Basically the p2 and p3 are fixed to 1/2 and -1/2 by basic principles.  The p1 parameter is
given by 

where C is the minimum of the real dE/dx curve in FastSim, Nmin is the minimum number of clusters produced per cm in the gas, and epsilon is our efficiency of cluster counting.  With
reasonable choices of Nmin = 13 and epsilon = 0.6, the results are surprising:
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As you can see, the K/pi separation is more than twice as good, which is likely "too good to be true".  Unfortunately the derivation of the parameters leaves little flexibility for
worsening the performance, one could reduce the efficiency or suppose that the minimum cluster density in the chosen gas will be lower, but even then those parameters are under a square
root.  There is the option of arbitrarily inflating p1 to give results closer to those expected, but the derivation gives no physical motivation.

See you soon,
Jean-François Caron
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Hello all, I was able to reproduce Matteo's results with the new dE/dx parametrization from BaBar Run 6.  The agreement both for K/pi separation and dE/dx resolution is confirmed.  Here is
an example for theta = 0.5 and 1.0, using Matteo's new proposed parameters:
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Now that K/pi separation and dE/dx resolution are simultaneously correct, the derivation of the "effective cluster counting" parameters is very constrained.  If you look at my talk from the
latest collaboration meeting or the previous DCH meeting, you can see the relevant equations.  Basically the p2 and p3 are fixed to 1/2 and -1/2 by basic principles.  The p1 parameter is
given by 

where C is the minimum of the real dE/dx curve in FastSim, Nmin is the minimum number of clusters produced per cm in the gas, and epsilon is our efficiency of cluster counting.  With
reasonable choices of Nmin = 13 and epsilon = 0.6, the results are surprising:
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As you can see, the K/pi separation is more than twice as good, which is likely "too good to be true".  Unfortunately the derivation of the parameters leaves little flexibility for
worsening the performance, one could reduce the efficiency or suppose that the minimum cluster density in the chosen gas will be lower, but even then those parameters are under a square
root.  There is the option of arbitrarily inflating p1 to give results closer to those expected, but the derivation gives no physical motivation.

See you soon,
Jean-François Caron

J.F.Caron	  
12-‐04-‐2012	  

with	  ε=0.6	  (esKmated	  on	  data	  and	  MC)	  
Is	  a	  flat	  efficiency	  appropriate?	  



Coun9ng	  inefficiencies	  
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•  Efficiency	  for	  detecKng	  clusters	  mainly	  depends	  on	  
1.  Kme	  separaKon	  between	  clusters	  
2.  S/N	  raKo,	  amplificaKon	  fluctuaKons	  

• Will	  study	  effect	  1.	  in	  the	  next	  slides	  
•  Define	  Δtmin≡ti+1-‐ti	  as	  the	  minimum	  Kme	  needed	  to	  
detect	  cluster	  (i+1)	  aler	  cluster	  (i)	  has	  been	  detected	  



Δt	  between	  clusters	  –	  BTF	  data	  
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Cluster	  coun9ng	  efficiency	  vs.	  p	  
•  Δt	  between	  clusters	  –	  Garfield	  500MeV/c	  pions	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
EsKmate	  efficiency	  as	  a	  funcKon	  of	  minimum	  Δt	  required	  to	  
detect	  consecuKve	  clusters	  
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ε(cluster	  coun9ng)	  vs.	  p	  for	  Δtmin=0ns	  
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ε(cluster	  coun9ng)	  vs.	  p	  for	  Δtmin=1ns	  
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ε(cluster	  coun9ng)	  vs.	  p	  for	  Δtmin=2ns	  
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ε(cluster	  coun9ng)	  vs.	  p	  for	  Δtmin=3ns	  
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ε(cluster	  coun9ng)	  vs.	  p	  for	  Δtmin=4ns	  
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ε(cluster	  coun9ng)	  vs.	  p	  for	  Δtmin=5ns	  
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ε(cluster	  coun9ng)	  vs.	  p	  for	  Δtmin=6ns	  
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ε(cluster	  coun9ng)	  vs.	  p	  for	  Δtmin=7ns	  
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ε(cluster	  coun9ng)	  vs.	  p	  for	  Δtmin=10ns	  
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K/π	  separa9on	  for	  ε=1	  
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• Total	  track	  length	  normalized	  to	  a	  dril	  chamber	  with	  40	  
layers	  of	  1.2cm	  high	  rectangular	  cells.	  
• Note:	  the	  separaKon	  is	  defined	  here	  as	   NK ! N!
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K/π	  separa9on	  for	  Δtmin=	  1ns	  
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K/π	  separa9on	  for	  Δtmin=	  3ns	  
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K/π	  separa9on	  for	  Δtmin=	  4ns	  
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K/π	  separa9on	  for	  Δtmin=	  5ns	  
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K/π	  separa9on	  for	  Δtmin=	  7ns	  
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K/π	  separa9on	  for	  Δtmin=	  10ns	  
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K/π	  separa9on	  for	  ε=0.6	  flat	  
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•  Note:	  ε=0.6	  for	  Δtmin~7ns	  (pag.	  22)	  
•  However,	  separaKon	  for	  ε=0.6	  flat	  (arKficially)	  good	  as	  
the	  one	  for	  Δtmin	  only	  ~4ns	  (pag.	  27)	  
–  I	  believe	  because	  fluctuaKons	  on	  efficiency	  are	  not	  realisKcally	  
taken	  into	  account	  with	  a	  flat	  efficiency	  



Conclusions	  (?)	  
•  For	  our	  FastSim	  studies	  we	  should	  model	  counKng	  (in)
efficiencies	  as	  accurately	  as	  possible	  

•  A	  flat	  efficiency,	  albeit	  derived	  from	  data	  at	  a	  given	  
momentum,	  seems	  to	  be	  too	  opKmisKc	  
–  not	  consistent	  with	  improvement	  of	  dN/dx	  vs	  dE/dx	  measured	  on	  data	  

(see	  e.g.	  M.	  Piccolo’s	  presentaKon	  at	  the	  Dec	  2011	  LNF	  meeKng:	  
h8p://agenda.infn.it/getFile.py/access?
contribId=106&sessionId=3&resId=0&materialId=slides&confId=4107)	  

•  We	  need	  to	  decide	  soon	  the	  parameterizaKon	  and	  start	  the	  
FastSim	  run	  
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