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dE/dx - Compute dEdxProcessor

* New version part of ILCsoft v19-06 and third test production

Resolution

Particle Separation

dE/dx error correction issue
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Fitting the BB curve

e Use TH2::FitSlicesY

* Goes through every bin in x
(momentum) and fits a Gaussian
to the distribution in y (dE/dx)

* Reduced (logarithmic) momentum
bin number to 100

* Used all single particles files
(100k per species)

— got sufficient statistics to have
good overall fit results

Bethe-Bloch histogram for protons
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Fit results example

Bethe-Bloch histogram for kaons Fitted value of par[2]=Sigma
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Fit results example

Bethe-Bloch histogram for kaons Fitted value of par[2]=Sigma
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Resolution — different options - electrons

dE/dx resolution histogram for electrons dE/dx resolution distribution above 1 GeV for electrons from fit result
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Resolution — other particles: correct for Bethe-Bloch curve

* Normalise each track entry by the fit mean value of the corresponding
bin to the electron mean value (Fermi plateau)

Bethe-Bloch histogram for protons
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Separation Power — Combined Plots

12.0 electrons vs. 12.0 pions vs. 12.0 protons vs.
— pi/e ; ; — ple
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Separation Power - Comparison

PID Analysis

ILD Preliminary ) .
g Plots aligned for matching axes
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dE/dx error issue

Track::dEdxError should reflect the width of the dE/dx distribution

 Formula for dE/dx error was questioned
* Two independent quantities go in:

- Track length

— Number of hits / readout granularity

* Consistent with former observation from experiments, summary e. g. in
Blum, Rolandi: Particle detection with drift chambers, 1993
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dE/dx error formula

—-0.34
e Current formula: d_E:d_E.4.7%.(L) N0
dX dX lm runc
* Proposed formula: 034 pp <045
ANE_E y oo — L (D
dx dx N ;-6 mm 220

* Exponents should be checked!
Does the errors match our observed dE/dx distribution width?
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Overall scale

Current: Proposed:

Correlation plot of dE/dx error vs. dE/dx as cross check Correlation plot of dE/dx error vs. dE/dx as cross check
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e Overall scale issue is separately corrected for later in the PID tools
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Dependence on number of hits

dE/dx resolution, NHit
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Dependence on track length

dE/dx resolution, HitL
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Dependence on both at once

Fitted value of par[0]=Constant
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Dependence on both at once

dE/dx resolution, both
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Overall scale is corrected by the proposed formula

* Expected dependencies are not sufficiently reflected in observed dE/dx
distribution width - neither for proposed, nor for current formula!

 More correlation on momentum, drift, etc. could cause this

* A dedicated study may be necessary

* Decision by software conveners: keep current formula

* Consequences unknown & current performance sufficient
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dE/dx / (GeW/mm)

Bethe-Bloch curve for dx strategy 1: hit-to-hit distance
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Backup
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Separate Particle Species

Bethe-Bloch curve for dx strategy 1: hit-to-hit distance ° B aS e fl I eS Of S I n g | e pa rtl Cl eS h ad
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dx Strategy Comparison

separation power / sigma

separation power / sigma

Separation power between electrons and pions

Strategy 1 is very similar, maybe slightly better

SP_e_pi
10 o Entries 100
C o Mean 5.275
r i StdDev 109
L by
8 i _L‘L
. / ™
] h
r h
r ~
S f
4 A &
o .
i |.|~L|J|> LH_LLLL
L L
0 1
10 ! momentum / Gew2
Separation power between electrons and pions
SP_e_pi
E Entries 100
oF Bsiae. Mean 5.307
E Std Dev 10.9
8F fJ 2
7E
5 =
= -
sE JJ B
E 5
E N
“E
C ‘,J 1
= mia
AL ..
= L
N, .
E Llf i
.
o ! 10 momentum / Gevf

separation power / sigma

separation power / sigma

Separation power between pions and kaons
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Separation power between kaons and protons
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than strategy 3

Separation power [litween kaons and protons
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dx Strategy Comparison

e Strategy 1 is very similar to, maybe slightly better than strategy 3

* Difference plot:
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