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Goal of study

* Development of methodology for PID using
dE/dx In straw detector

- FIt (parameterization) of truncated mean dE/dx
distribution

— Calculation of probabillites, efficiencies, and purities



Artificial samples analysis

First

500

400

h_mom_first

Entries 1891
Mean 0.2772

Std Dev  0.01754
Underflow o
Overflow 7

% 0.1 02 03 04
dE/dx (mean)
100f-
sof-

0.5
p [GeV/c]

h_dEdx_mean

Entries 1891

Mean 2792
Std Dev  1.069
Underflow 0
Overflow 30

8 9 10
dE/dx [keV/cm]

p Last

500 h_mom_last

N Entries 1891

o Mean 0.2733

400 StdDev  0.02204

: Underflow 0

- Overflow 7
300f=
200
100~

f EPRPP al ..L..,lL.J.J..
0.1 0.2 0.3 0.4 0.5
p [GeVic]
dE/dx (trunc. mean)
h_dEdx_trmean

300 Entries 1891

o Mean 1.568

o Std Dev 0.1574

2501~ Underflow 0

r Overflow 1

L %2/ ndf 29.08/27

200~ Constant 2752 + 8.1

r Mean 1.563 + 0.003

L Sigma 0.1349 + 0.0025
150 =
100
so0f-

ok J 1 1 1 1 1 1
1 4 5 6 8 9 10
dE/dx [keV/cm]

60

pavera e [p =O'278]
9 0 h_mom
E Entries 1891
450 Mean 0.2753
E Std Dev 001848
400 Underflow 0
E Overflow 9
350 = 22/ ndf 147.2/34
E Constant 4407 152
800 Mean 0.2755+ 0.0001
2s0f- Sigma___ 0.004312 + 0.000106
200 =
150
100~
50
I B
N 0.1 0.2 0.3 0.4 0.5
p [GeV/c]
Number of hits in TS
- h_nhits_ts
E Entries 1938
3 Mean 4386
80 StdDev  15.22
3 Underflow 0
0 :_ Overflow 20

50

40

30

30 40 50 60 70

80 90 100



Parameterization of dE/dx

distribution
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mean(dE/dx) [keV/cm]

Mean of dE/dx (pions)
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sigma(dE/dx) [keV/cm]

Sigma of dE/dx (pions)

] x2 / ndf 167.3/33
= c0 1.199+ 0
095— ct 0.07814+ 0
085_ c2 1.094+ 0
= R 0.08714 + 0.0002939
0.7
0.6
0.5F,
0.4F
0.3
0.2
01:_ n n [ ] - - L ] e iR = Sas L —
O:III|III|III|III|III|III|III|III]III|III|III
0 2 4 6 8 10 12 14 16 18 20 22
p/mc = By

sigma(dE/dx)/mean(dE/dx)

0.14

0.12

0.1

0.08

0.06

0.04

0.02

%2 4 e

Relative sigma of dE/dx (pions)

_l_’_|_lll.'llllll

——
-

x2 / ndf
p0

0/0

0.08714 +

0

IIIII]IIIIIlIIII_I‘_I

IlI|III|III|III|III|III|III|III]III|III|III

10

12

14

16

18 20 22
pimc = By

6




Mean of dE/dx (kaons)
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(@)

_ 0o X2/ naf 16.96/ 34
§ E c0 1.205 + 0.007746
3 O ct 0.0792 £ 0.0008385
5 s c2 1.088 +0.004136
Mean of dE/dx (kaons) g £
_ ¥2 / ndf 16.96 / 34 :
- cO 1.205 +£0.007746 5?_
;L ct 0.0792 £ 0.0008385 45_
H| c2 1.088 £ 0.004136 3i
- 3
- 3
) = | | PR | \ PRI
- 0 02 04 06 038 1 1.2 1.4 1.6 1.8 2 2.2
- p/me = By
= Mean of dE/dx (kaons)
C | ~ e X2/ naf 16.96 / 34
- § r c0 1.205 +0.007746
~ e cl 0.0792 +0.0008385
— % 16— c2 1.088 + 0.004136
— § 155
— € L
— 151
:I 1 1 I 111 | 1 1 | | 111 | 111 I 11 1 | 1 1 1 | 11 1 | 11 1 l 11 1 | 1 1 1 E
2 4 6 8 10 12 14 16 18 20 22 1451
p/mc = By -
14
1.35:III|III|IIlllII|IIIIIII|III|III\III|II 7

o
n
N
[e)]
oo
-
o
-
n
-
N
-
»
-
oo
[
o
oF
N



sigma(dE/dx) [keV/cm]

Sigma of dE/dx (kaons)
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mean(dE/dx) [keV/cm]

Mean of dE/dx (protons)
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sigma(dE/dx) [keV/cm]

Sigma of dE/dx (protons)
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dE/dx [keV/cm]

dE/dx (truncated mean) vs momentum

—_
C




Probabilities

P=0.6

x==++2erf (0.6)=+0.8416
pdf (x)=0.28(for standard normal distribution)
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Efficiencies and purities
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Efficiencies and purities

efficiency pions
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Plans for future

* To understand what causes problems at small
(<0.2) momenta.

* To Incorporate in SpdRoot.

e To combine with TOF.
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