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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

— Iterative standard deviation
* Get standard deviation within [-5*StdDev, 5*StdDev]|
* Repeat 10 times and the resulting standard deviation stabilizes
* Minimize effect of outliers




DCA,, resolution: iterative StdDev

DCA,, StdDev, -3.5 < n<-2.5

1
orsf |, —e— W
of N,
E ~ —
0.05F e e e
o o5 j T 3 25
p, (GeV/c)
DCA,, StdDev, 1.0 < n<2.5
£
go.as}:
x
o3 -
-
0.25 :—', —0—
Fo -
2 —o—
015 M
o.1;— K . ==
C ~ .
005 ST o —e——
oF I I I 1 1
05 1 15 2

2.5
p, (GeV/c)

DCA,, StdDev, -2.5 < n<-1.0

2

E* Primary particle

3 )

d -

:Ju P

Fr—O— = - YR requirement

L

.

E'—e—

F s

F

SRY

E ==

3 BTy -
°I5 : 1!5 2I 2.‘5

p, (GeV/c)

DCAxy StdDev, 2.5 < n< 3.5

3

F

==

Fu

£

]

E 1

= 1

e

F v

F o

~ ——

E ‘\ - o

2.5
p, (GeV/c)

DCA,, StdDev,-1.0< n<1.0

ny

r

3

Fr

f

l

Fl

ol

Ce

Fn —O—

E

-

Fr—m—

Y

e

F A

£ ==

3 SelT— o

E . R 2 o ST
0.5 1 1.5 2 25

p, (GeV/c)

Worse than requirement at low py and large rapidity




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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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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-06 04 02 0 02 04 06
DCA,, (mm)

K DCA,, to MC vertex

cop 1.0<n<1.0
onf 02<p <05
aonsfe
oo
aoosfe
0.4 0.2
DCA 1mm)

K DCA,, to MC vertex

1-0<'1<2-5

A

0% 04 02 0 02
D6A, (mm)

K DCA, to MC vertex

08060402 0 0204 06 08
DCA,, (mm)

ey O T VETIOX

Kaon DCA,

K DCA, to MC vertex

0.4 0.2

02__ 04
DCA,, (mm)

K DCA,, to MC vertex

.4 03 02 -01 0 01 02 03 0.
DCA,, (mm)

K DCA,, to MC vertex

-1.0<n<1.0
05<p <10

K DCA,, to MC vertex

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

0.5 01 0.05 0 005 0.1 015
DCA,, (mm)

K DCA,, to MC vertex

-02  -0.1 [ 0.1 0.2
DCA,, (mm)
K DCA,, to MC vertex

-1.0<n<1.0
1.0<p <15

K DCA,, to MC vertex

35<n<-25
15< pp< 2.0

K DCA,, to MC vertex

25-0.2-0.15-0.1-0.05 0 0.05 0.1 0.15 0.2 0.
DCA,, (mm)
K DCA,, to MC vertex

-1.0<n<1.0
1.5<pT<2.O

K DCA,, to MC vertex

K DCA

35<n<-25

20<

—D decay

pT<3.0

—Primary tracks

to MC vertex

.5
0

~0.2-0.15-0.1-0.05 0 0.05 0.1 0.15 0.2

K DCA,, to MC vertex

<n<-1.0
<pT<3.0

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

DCA,, (mm)

apo ey (O T VOTTOX

.4 03 02 -01 0 0.1 02 03 0.
DCA,, (mm)

K DCA, to MC vertex

.3 02 0.1 0 0.1

02 0.
DCA,, (mm)

K DCA,, to MC vertex

25<n<35 o 25<n<35
05<p <10 o 10<p <15
oo
oof
oood
0.4 0.2 0 0.2 0.4 03 02 -01 0 01 02 03
DCA,, (mm) DCA,, (mm)

02 -01 0 0.1

02
DCA,, (mm)

K DCA,, to MC vertex

02 03
DCA,, (mm)

K DC

.2 0. E . 6. .15-0. 10,15 0.20.25 ° .15-0. .15 0.
DCA,, (mm) DCA,, (mm) DCA,, (mm) DCA,, (mm)
K DCA,, to MC vertex K DCA,, to MC vertex K DCA,, to MC vertex K DCA,, to MC vertex
aosf
1.0<n<25 N3 1.0<n<25 - 1.0<n<25
05<p <1.0 10<p <15 o 20<p, <30

-8.75°0.20.15.0.10.05 0 0.05 0.1 0,15 0.2 0
DCA,, (m

to MC vertex

25<n<35
20< pp< 3.0

m)

&

20



K DCA, to RC vertex

DCA" (mm)

K DCA,, to RC vertex

25<n<-1.0
02< pr< 0.5

K DCA,, to RC vertex

- -1.0<n<1.0
02<p <05

AN

DCA 1mm)

K DCA,, to RC vertex

002

oot

1.0<n<25
02<p <05

08060402 0 020406 08
DCA,, (mm)

Kaon DCA,

K DCA,, to RC vertex

2 04 0.
DCA,, (mm)

K DCA,, to RC vertex

25<n<-1.0
05<p <10

.4 03 02 -01 0 0.1 02 03 0.
DCA,, (mm)

K DCA,, to RC vertex

K DCA,, to RC vertex

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

3.75 0.1 0.05 0 005 01 0.5
DCA,, (mm)

K DCA,, to RC vertex

02 -0.1 [ 0.1 0.2
DCA,, (mm)

K DCA,, to RC vertex

K DCA,, to RC vertex

35<n<-25
156< pr< 2.0

K DCA,, to RC vertex

-0.2-0.15-0.1-0.05 0 0.05 0.1 0.15 0.2
DCA,, (mm)

K DCA,, to RC vertex

K DCA,, to RC vertex

04 02 0 0z_ 04
DCA,, (mm)

K DCA,_, to RC vertex

%0403 0201 0 01 0.2 03 0.4

BCA,, (mm)

-1.0<n<1.0 -1.0<n<1.0 L -1.0<n<1.0
0.5<p <10 3 10<p <15 o) 15<p <20
3 02 -0 0.7 .15-0. 1 0.15 0. .15-0.
DCA (mm) DCA,, (mm)
K DCA,, to RC vertex K DCA,, to RC vertex
oo
1.0<n<25 aosfe 1.0<n<25
05<p <1.0 ok 10<p <15
onf
oo o)
e
3 0.0
0.3 02 01 0 0.4 02 03 02 01 0 01 02 *02°0.15-0.10.05 0 0.05 0.1 0.15 0.2
DCA,, (mm) DCA,, (mm) DCA,, (mm)

K DCA,, to RC vertex

03 02 01 0 01 02 03
DCA,, (mm)

K DCA,, to RC vertex

35<n<-25
20<p, <30

—D decay
—Primary tracks

K DCA,, to RC vertex

-0.15 -0.1-005 0 0.05 0.1 0.15
DCA,, (mm)

K DCA,, to RC vertex

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

.15 -0,

©0270.15-0.1-0.05 0 0.05 0.1 0.15 0.2
DCA,,

(mm)

K DCA, to RC vertex

25<n<35
20< pp< 3.0

03 02 01 0 01 02 03
DCA,, (mm)

21



K DCA, to MC vertex

3 35<n<-25
0 qp, <05

01 005 0 0.0

5 0.1
DCA, (mm)

K DCA, to MC vertex

25<n<-1.0
02< pr< 0.5

%2 01 0 01 02
DCA, (mm)

K DCA, to MC vertex

-1.0<n<1.0
02<p <05

504 02 0 02 04 0
DCA, (mm)
K DCA, to MC vertex

1.0<n<25
02<p <05

3 02 01 0 01 02 0.
DCA, (mm)
K DCA, to MC vertex

25<n<35
02< pr< 0.5

0.1 0.05 0 0.05 0.1
DCA, (mm)

009
007

I L O
0.06-0.04 0.02 0 0.02 0.04 0.06

DCA, (mm)
K DCA, to MC vertex
25<n<-1.0
05<p <1.0

.2-0.15-0.1-0.05 0 0.05 0.1 0.15 0.

DCA, (mm)
K DCA, to MC vertex
-1.0<n<1.0
05<p <1.0

Kaon DCA,

K DCA, to MC vertex

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

.020.0150.010.005 0 0.0050.010.0150.02
DCA, (mm)

K DCA, to MC vertex

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

1
7501 005 0 005 01 01
DCA, (mm)

K DCA, to MC vertex

-1.0<n<1.0
1.0<p <15

403 0201 0 01 0.2 03 0.
DCA, (mm)

K DCA, to MC vertex

~0.20.15-0.1-0.05 0 0.05 0.1 0.15 0.2
DCA, (mm)
K DCA, to MC vertex

25<n<35
05<p <10

©-0.080.060.04-0.02 0 0.02 0.04 0.06 0.08

DCA, (mm)

~0.15 -0.1 005 0 0.05

02 01 0 01 _02
DCA, (mm)

K DCA, to MC vertex

0.1 0.15
DCA, (mm)
K DCA, to MC vertex

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

03| 25<n<35
o5} 15<p <20

0.06 -0.04 -0.02 0 0.02 0.04 0.06
DCA, (mm)

K DCA, to MC vertex

35<n<-25
156< pr< 2.0

K DCA, to MC vertex

01 005 0 00501
DCA, (mm)
K DCA, to MC vertex

-1.0<n<1.0
1.5<pT<2.O

5°0.70.15 0.
DCA, (mm)

K DCA, to MC vertex

01 005 0 005 01
DCA, (mm)

K DCA, to MC vertex

— " UUA oML verlex

4.050.040.030.020.07 0 0.010.020.03 0.040.05
DCA, (mm)

K DCA, to MC vertex

35<n<-25
20< pp< 3.0

—D decay
—Primary tracks

K DCA, to MC vertex

07 005 0 00501
DCA, (mm)

K DCA, to MC vertex

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

.10.15 0.
DCA, (mm)

K DCA, to MC vertex

07 005 0 005 01
DCA, (mm)

K DCA, to MC vertex

25<n<35
20< pp< 3.0

.06 -0.04 002 0 0.02 0.04 0.06
DCA, (mm)
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K DCA, to RC vertex

— — —wR 10 RL VEeX

3.5<n<-25
2< pr< 0.5

0.1 0.05 0 0.05 0.1
DCA, (mm)

DCA, to RC vertex

fx

25<n<-1.0
02< pr< 0.5

’

02 01 0 01 02
DCA, (mm)

DCA,_ to RC vertex

i’

o 1.0<n<1.0
oz 02<p <05
o
ooty
oo
000

24 02 0 92 04

DCA, (mm)
K DCA, to RC vertex

005 1.0<n<25
00 02<p_ <05

;

-02  -0.1 0 0.1 0.2
DCA, (mm)

K DCA, to RC vertex

f

25<n<35
02< pr< 0.5

’

0.1 0.05 0 0.05 .
DCA, {mm)

009
009
oo}
009
005
004
009
007
oo

o

.08-0.06-0.040.02 0

0.02 0.04 0.06 0.08
DCA, (mm)

K DCA, to RC vertex

— N UUR, IORLv vVertex

25<n<-1.0
05<p <10

~0.15 -0.1-0.05 0 0.05 0.1 0.15

DCA, (mm)

K DCA, to RC vertex

-1.0<n<1.0
05<p <10

014}
o1

004
oos}
004

1T DCA,

K DCA, to RC vertex

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

.020.0150.010.005 0 0.0050.010.0150.02
DCA, (mi

K DCA, to RC vertex

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

—01 005 0 005 01
DCA, (mm)
K DCA, to RC vertex
-1.0<n<1.0
1.0<p <15

K DCA, to RC vertex

35<n<-25
156< pr< 2.0

K DCA, to RC vertex

— VA IORL Vertex

0.080.060.040.02 0 0.020.040.060.08
DCA, (mm)
K DCA, to RC vertex
-1.0<n<1.0
156< p< 20

A UCUA, TORL vertex
02

014
015
014
017

009
009

03 02 01 0 0.1

°=0.15 0.1 0.05 0

02 0.3
DCA, (mm)

K DCA, to RC vertex

3 10<n<
3 05<p, <

005 0.1 0.5
DCA, {mm)

K DCA, to RC vertex

25<n<35
05<p <10

Wi

20.08-0.060.04-0.02 0 0.02 0.04 0.06 0.08

DCA, (mm)

=02 01 0 01__ 02
DCA, (mm)

K DCA, to RC vertex

1.0<n<25
10<p <15
~01 005 0 005 01
DCA, (mm)
K DCA, to RC vertex
25<n<35
1.0< P < 1.5

.06 0.04 002 0 002 0.04 0.06

DCA, (mm)

=0z 01 0 01 0.2
DCA, (mm)

K DCA, to RC vertex

005 0.1
DCA, (mm)

K DCA, to RC vertex

f

25<n<35
1.5<pT<2.0

©-0.040.030.02.0.01 0 0.010.020.03 0.0

7

DCA, (mm)

K DCA, to RC vertex

35<n<-25
20< pp< 3.0

—D decay
—Primary tracks

to RC vertex

25<n<-1.0
20< pr< 3.0

=01 -0.05 0

005 01
DCA, (mm)

K DCA, to RC vertex

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

0102
DCA, (mm)

K DCA, to RC vertex

0T 00 0 005 0.1
DCA, (mm)

K DCA, to RC vertex

25<n<35
20< pp< 3.0

.050.040.030.020.01 0 0.010.020.030.040.(
DCA, (mm)

5
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