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Truncated mean dE/dx method

* For each track:
- dE/dx is calculated for each hit of the track:
- 35% of the highest values of dE/dx are rejected,;

- Mean of the remaining values is calculated
(«truncated mean dE/dx»).

* Mean and sigma of the distribution of the truncated mean
dE/dx are parameterized for each particle type (1, K, p) as
function of momentum and [sigma] number of hits of the track.

e Based on these values, likelihoods are calculated.



Notes

e Currently MC values are used for dE and dx.

. pir a +pla a
« Momentum is calculated as p=-1""* tez S

where Prig siare ANA Progr siaie A€ Momentum values from
the fit in the first and in the last point (hit) of the track.

* Parameterisations in SpdRoot were last updated In
April 2022.



o dependency on number of hits

e 0~1/YNys -tobe checked again

pions, p = 0.6 + 0.05 GeV/c power exponent
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Note on geometry

* During this study, | noticed that | have made a mistake
In Straw Tracker Endcap geometry description:

central gap was 2*150 mm instead of 150 mm.



Impact of experimental error of dE measurement

* To estimate the impact of experimental error of dE
measurement, in each straw hit MC dE value was smeared
according to gaussian distribution with sigma = 20%.

e Distributions of truncated mean dE/dx vs momentum are
compared without and with this additional smearing.

* Minimum bias sample, 2M events.

* The following cuts on track quality are applied:
- convergency = 1;
- x&/ndf < 4;
= N hits in ST >= 3.
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Trunc. mean dE/dx [MC]
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Trunc. mean dE/dx [error 20%]
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Nhits B

Number of hits distributions
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dE/dx [keV/cm]
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Trunc. mean dE/dx [MC] [NhitsB=62+3, NhitsEC=0]
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dE/dx [keV/cm]

Trunc. mean dE/dx [error 20%] [NhitsB=62+3, NhitsEC=0]
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Comparison of mean and relative sigma of truncated mean dE/dx
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For pions sigma/mean changes from 7.3% to 8%; increase in 1.09 times.
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dE/dx [keV/cm]

Trunc. mean dE/dx [MC] [NhitsB=0, NhitsEC=12+2]
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dE/dx [keV/cm]

Trunc. mean dE/dx [error 20%] [NhitsB=0, NhitsEC=1212]
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Comparison of mean and relative sigma of truncated mean dE/dx
(Nhits B = 0, Nhits EC = 12+2)
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For pions sigma/mean changes from 16% to 17.5%; increase in 1.09 times.



dE/dx for tracks with different values of 0

* For each type of particle (1, K, p) three artificial samples were
prepared:

- 0 =90°%£1°, 60°£1°, 45°+1°;

— Initial momentum = 0.5 GeV/c;
-¢@=0°..1%

- vertex in (0,0,0);

— 10 000 particles in each sample.

* For such values of 6 average number of hits Iis approximately the
same.

* The same cuts on track quality as mentioned above were
applied.



N hits in ST (selected tracks)
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dE/dx

_ h_dEdx
| Entries 554716
12000 — . Mean 1.903
» pions, 0.5 GeV/c Std Dev 1.27
| I
- —— 0 =90° h_dEdx
10000 — Entries 536854
B — 0 =60° Mean 1.922
| Std D 1.245
8000 — —— 0 =45° S—
| h_dEdx
B Entries 477053
60001— Mean 1.945
— Std Dev 1.207
4000
2000 [
':i o v P Py gy | - B s e e e e SO R T B
0 1 2 3 4 5 6 7 9 10
dE/dx [keV/cm]

21



Truncated mean of dEd/dx
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Kaons, p,= 0.5 GeV/c

Mean of trunc.mean dE/dx o of trunc.mean dE/dx
§ 2*F E o.1a3f
2 - L A —
e L L 2 -
= 232~ o 0142
25 0,141:—
r 0.14
228 — -
r 0.139 |-
2.26 |— ] =
» 0.138 |-
2.24 |— 0.137 |~
c2f- o 0.136:—
PN PP NI EPIPEPITE IPEPTETS EPETEPIE PIPETrE IPAPSTEr AP A | VRE] S ETETE PTTTI PR FETTI PTETH FETT1 Fre IveT fvem
1 1.05 1.1 1.15 1.2 1.25 1.3 1.35 1.4 1.45 1 1.05 1.1 1.15 1.2 1.25 1.3 1.35 1.4 1.45
1/sin(0) 1/sin(®)
o/ of trunc.mean dE/dx
= -
S -
0.064 [— %
0.063 [—
0.062 [—
0.061 — %
0.06 |— +
0.059 [—
N T [P [P I U PP P |
1 105 1.4 115 1.2 125 13 135 1.4 145
1/sin(8)

Mean changes by 5.1% when dx changes by 41%.



3

vl

I [keV/em]

5.7

5.65

5.6

5.55

5.5

5.45

5.4

0.049

0.0485

0.048

0.0475

0.047

0.0465

0.046

0.0455

0.045

Protons, p,

Mean of trunc.mean dE/dx

= @
F o
~ ®
S P T [P I P P P P |
i 106 1.1 115 1.2 125 13 135 1.4 145
1/sin(0)
o/ of trunc.mean dE/dx
S TP PR P PR PR T P P
1 105 1.1 115 1.2 125 1.3 135 1.4 145
1/sin(8)

o [keV/em]

0.5 GeV/c

0.266

0.264

0.262

0.26

0.258

o of trunc.mean dE/dx

Mean changes by 6.3% when dx changes by 41%.

1/sin(é)

5



Conclusions

e Additional 20% error of dE measurement leads

to an increase In relative sigma of dE/dx by a
factor of 1.1.

e Mean dE/dx Increases as dx increases.

* Errors in determining dx have not yet been
taken into account.
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