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Requirement

Yellow report preTDR
Table 8.5: Requested vertex position resolution.
Pseudorapidity Range Resolution 1] range dp/p DCA,
—35<n<-30 N/A [%] [pm]

-3.0<n<-25 Oxy ~ 30/ pr &40 ym

(=3.5,—2.5) 0.10 x pd2.0 30/pr®40
_2.15.)0<<17;7<< 1.160 (:;:jy N3200//ppTT2250 ;I;n (=2.5,-1.0) 0.05xpd1.0 30/pr&20
1.0<ny <25 Oy ~ 30/ pr @ 20 jim (=1.0,1.0) 0.05x p&05 20/prH5
25 <1 <30 0y ~ 30/ pr @ 40 jim (1.0,2.5) 0.05xp@®1.0 30/pr ®20
3.0 <1 <35 Oy ~ 30/ pr @ 60 jim (25,3.5) 0.10x p&2.0 30/pr &40

* No explicit requirement for o,




pre DR

Single pions at the nominal collision vertex of (0,0,0)
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Analysis setup

e Simulation sample
* NC DIS events
* ep @ 10x100
¢ Q?>1(GeV/c)
* Simulation campaign: 25.04.1

 Track selection
* Primary tracks

* Truth PID




Quantify DCA resolution

* DCA calculation
— Based on helix swimming to MC primary vertex

— DCA,,: DCA in x-y plane between primary track and primary vertex
— DCA,: z component of 3D DCA

* Quantify DCA
— Fitting
— Iterative standard deviation
* Get standard deviation within [-5*StdDev, 5*StdDev]|

* Repeat 10 times and the resulting standard deviation stabilizes
* Minimize effect of outliers




Example 1
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. Iterative StdDev is smaller than default StdDev due to exclusion of outliers

*  Student-T and single Gaussian fits yield smaller resolution




Example 2
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DCA,, resolution: iterative StdDev

DCA,, StdDev, -3.5 < n<-2.5
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DCA,, resolution: iterative StdDev

DCA,, StdDev, -3.5 < n<-2.5
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DCA, resolution: iterative StdDev

DCA, StdDev, -3.5 < n<-2.5
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DCA, resolution: iterative StdDev

DCA, StdDev, -3.5 < n<-2.5

DCA, StdDev, -2.5 < n<-1.0

DCA, StdDev, -1.0 < n< 1.0

E - = - = -
§°'14 F é'” F Primary particle E'” F
co.12F @.12f el @2 O~
[ L =K [
0.1F 0.1f P 0.1F
F E [ =
0.08f 0.08f 0.08f
F I —O— I —e—
0.06f oosf —g— 0.06f
0.04f 8 0.04f 0.04 :
0.02 —+— 0.02 0.02 —
E I I I I I E I I 1 9 E I I I 1 1
° 0.5 1 15 2 2.5 ° 0.5 1 15 2 2.5 ° 0.5 1 15 2 2.5
p, (GeV/c) p, (GeV/c) p, (GeV/c)
DCA, StdDev, 1.0 < n<2.5 DCA, StdDev, 2.5 < 1< 3.5
go.m E 51.14 E
o2 .12
01f 0.1
0.08f 0.08
0.06F —0— 0.06
F 8=
0.04 0.04-
0.02f —— 0.02fF
o ——_ o —0—
oL 1 1 | ] oL 1 o 8 Y
05 1 15 2 25 05 1 15 25
p, (GeV/c) p, (GeV/c)

* Slightly “better” resolution compared to using true vertex




Compare multiplicity distribution
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DCA,, resolution: iterative StdDev

DCA,, StdDev, -3.5 < n<-2.5
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DCA,, resolution: iterative StdDev

DCA,, StdDev, -3.5 < n<-2.5
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DCA,, resolution: iterative StdDev

DCAXy StdDev, -3.5< n<-2.5
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Primary vs. secondary tracks
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Analysis setup

e Simulation sample

* DO events

* ep @ 10x100

¢ Q?>1(GeV/c)

* Simulation campaign: 25.04.1

* Track selection
* Primary vs. secondary tracks

* Truth PID
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Tracks used for finding vertices

Number of tracks used for reconstructing vertices
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n DCA, to RC vertex

f
f

35<n<-25
02< pr< 0.5

%
f%

0.1 0.05 0.05 0.1
DCA, (mm)

n DCA, to RC vertex

f
f

25<n<-1.0
02< pr< 0.5

>

02 -od 01 02
DCA, (mm)

n DCA, to RC vertex

i
i

-1.0<n<1.0
02<p <05

X3
DCA, (mm)

n DCA, to RC vertex

—rovA tonvvenex

1.0<n<25
02<p <05
0 0.

3 02 01 102 0.
DCA, (mm)
n DCA, to RC vertex

—nULAToRLvenex

25<n<35
02< pr< 0.5

01 -0.05 0 0.

.05 0.1
DCA, (mm)

85<n<-25
05<p <10

25<n<-1.0
05<p <10

oo

$.08-0.06-0.040.02 0 0.02 0.04 0.06 0.

:

n DCA, to RC vertex

» (mm)

n DCA, to RC vertex

0.5 0.1 0.05 0 0.05 0.1 0.5
DCA, (mm)

n DCA, to RC vertex

-1.0<n<1.0
05<p <10

L
b
&
3

T

°20.2-0.15-0.1-0.05 0 0.05 0.1 0.15 0-2
DCA, (m:

01 0 0.1

84
89
s

n DCA, to RC vertex

AN
=

AN

YN

o
vo
o
=

= Son

m)
ICA, to RC vertex
25<n<35

5<p <10

s

.15 0.1 005 0 0.0

|.0<pT<1.5
o

1T DCA,

7 DCA, to RC vertex

35<n<-25
|.0<pT<1.5

n DCA, to RC vertex

—nULA ToRLverlex

25<n<-1.0
1,0<pT<1.5

0T 005 0 005 01
DCA, (mm)

n DCA, to RC vertex

— DA, o R verlex

-1.0<n<1.0
1.0<p <15

7015 0.
DCA, (mm)

n DCA, to RC vertex

— 10, 10 N Vertex

DCA, to RC vertex

— nULA toRL verlex

25<n<35

5 01 015
DCA, (mm)

0.080.060.040.02 0 0.020.040.060.08
DCA, (mm)

7 DCA, to RC vertex

35<n<-25
156< pr< 2.0

n DCA, to RC vertex

— TR TORL Verex

01 -0.05 0 0.

.05 0
DCA, (mm)

n DCA, to RC vertex

DA o R veriex

oa6] -1.0<n<1.0
1.5<p <20

n DCA, to RC vertex

orpp———pi—zn; 10 T VerteX

0.1 -0.05 J 0.¢

05 0.4
DCA, (mm)
1 DCA, to RC vertex

— nULA;TORL vVerlex

035 25<n<35
03 15< pp< 2.0

.7 045 0.2
DCA, (mm)

0.04 -0.02 0 0.02  0.04
DCA, (mm)

7 DCA, to RC vertex

35<n<-25
20< pp< 3.0

—D decay

—Primary tracks

.06 0.04 0.02 0 002

0.04_0.06
DCA, (mm)
n DCA, to RC vertex

—tovA, 1o R vertex

-1.0<n<1.0
2.0<pT<3.O

.10.15 0.
DCA, (mm)

n DCA, to RC vertex

oA, 0L vertex

0T 005 0 005 0.1
DCA, (mm)

DCA, to RC vertex

—nUUA;ORL vertex

25<n<35
20< pp< 3.0

0.03 -0.02 -0.01 0 001 002 0.03

DCA, (mm)




Summary

* [Iterative StdDev provides a stable approach for quantifying resolution

compared to fitting routines
* Outliers are removed

* Derived track pointing resolution in x-y plane from DIS events does not

fully meet requirements, especially at low p and high rapidity
* Worse than single pion simulation

» Differences in single track DCA distribution between primary vs. secondary
tracks are mostly washed out when using reconstructed vertices
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