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Track Parameterisation

= POCA = Point Of Closest Approach

: X = do is the 2d signed distance of the
..... e N D POCA from the z axis, the sign

L depends on the angular momentum of
the track (>0 in the fig.)

= (Do is the angle between p. and the x
axis at the POCA, o € [-TT,TT]

= the sign of W), the curvature, is the
same as the charge of the track (>0
in the fig.)

projection

TRANSYERSE PLANE

re =X+ 7 P b
= tanA is the ratio of p; and pt, e

A [m]  pocAp A

= 7o is the signed distance of the POCA :
from the transverse plane ...

LONGITUDINAL
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Detector Simulations

= Multiple detector simulations can be used:
o different background conditions

o with/without PXD data reduction simulation

= Backgrounds:

o std bkg = BHWide + Coulomb + RBB + Touscheck
» two photons = QED background

e two photons reduced = QED background simulated in a reduced time-window for the PXD

tracking tested std bkg +
against these std bkg two photons

std bkg +

: : two photons
simulations reduced

without
PXDDataReduction /

with
PXDDataReduction l { / /
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Integrated Efficiencies

= The tracking performance is completely compatible with the one of release-00-07-01

e only the pion mass hypothesis has been used here

efficiency factoring

with ROIs | tracking efficiency VO efficiency
out geom. accept.
no 85.5 £ 0.2 94.0 = 0.1 62 t |
no bkg
yes 84.1 £ 0.2 94.1 £ 0.1 61 £2
no 81.7 0.2 90.0 £ 0.2 52 + |
std bkg
yes 82.1 £0.2 91.9 £ 0.2 55+ |
std bkg + no X X X
two photons
reduced yes 80.3 £ 0.2 90.1 + 0.2 52 % 2
std bkg + no X ) 4 X
two photons yes 78.1 0.2 87.3 £ 0.2 47 +2
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efficiency VS pt, normalized to MCParticles

Efficiency vs p1, and polar angle (1)

efficiency VS 6, normalized to MCParticles
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= Background and PXD data reduction effects slightly depend on the transverse momentum and the

polar angle of the track
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Efficiency vs p1, and polar angle (2)

efficiency VS pt, normalized to MCParticles efficiency VS 6, normalized to MCParticles
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0.2F q4  0.2F =
0.1F 1d-2016-1 |- -  0.1f ]
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p (GeV/c)
= Adding the QED background, the deterioration of the performance is more accentuated
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Impact Parameters Residuals (1)

dO residuals no ROls, no BKG 20 residuals no ROIs, no BKG
Entries 26719 Entries 26719
1800*:_“.1.,,.,,.',,,.I,.,],,,,.'.,,. Mean 0.0002768 3000?,,,.,.',,,.],,,I,.'l,,,,,.],” Mean 0.0001795
coof build-2016-11-09 } RMS  0.01893 ~ build-2016-11-09 | RMS  0.01673
I with ROIs, no BKG | - 2500} ! with ROIs, no BKG
1400-_— Entries 26239 - Entries 26239
- Mean -3.069e-05 i Mean 0.0002429
12001~ RMS  0.01962 | 2000 RMS  0.02008
. with ROls, std BKG i with ROlIs, std BKG
1000} : ) .
- Entries 25896 1500l Entries 25896
800/ Mean 0.0003939 - Mean -0.0001254
- RMS 0.02064 - RMS 0.02094
600} - 1000 .
400f~ . ; :
- - 500.— -
200 ] i )
e RPE POEPE B . N 4l T T e |
—0.1-0.08-0.06-0.04-0.02 0 0.02 0.04 0.06 0.08 0.1 —0.1-0.08-0.06-0.04-0.02 0 0.02 0.04 0.06 0.08 0.1

dO resid (cm) z0 resid (cm)
—+— no ROls, no BKG
—+— with ROls, no BKG
—+— with ROls, std bkg

= resolution is deteriorated with bkg and PXD data reduction

= background and PXD data reduction effect on the bias is less
straightforward
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Impact Parameters Residuals (2)

d0 residuals no ROls, no BKG 20 residuals no ROls, no BKG
e Entries 26719 T Entries 26719
- Mean 0.0002768 - N Mean 0.0001795
0.06: build-2016-11-09 J- RMS 0.01893 0.1k build-2016-11-09 RMS 0.01973
: wROls, std+QEDred i wROls, std+QEDred
. I Entries 25316 i Entries 25316
0.05F Mean 0.0002108 | 0.08}- J(r. Mean 1.859¢-05
: RMS  0.02375 i RMS  0.02384
0.04- I wROls, std+QED 3 [4 wROls, std+QED
- | Entries 24237 | 0.06~ Entries 24237
0.03F- Mean 0.0008425 i t 4 Mean 0.0002241
E RMS 0.02851 0,04l | | RMS  0.02887
0.02}- s i I
0.01:— - 0.021 N
il N EE T . i T N R B _

-0.1-0.08-0.06-0.04-0.02 0 0.02 0.04 0.06 0.08 0.1 -0.1-0.08-0.06-0.04-0.02 0 0.02 0.04 0.06 0.08 0.1
dO resid (cm) z0 resid (cm)

—+— no ROls, no BKG
—+— with ROls, std+QEDred BKG
—— with ROls, std+QED bkg

= resolution is deteriorated with bkg and PXD data reduction

= background and PXD data reduction effect on the bias is less
straightforward
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Impact Parameters Table

= |t's maybe worth studying the resolution and the bias on the impact parameter as a
function of the transverse momentum

z0
with ROIs | . . .
bias (um) | resolution (um) | bias (um) | resolution (um)
no 2.77 189 1.80 197
no bkg
yes -0.31 194 2.43 201
no - - - -
std bkg
yes 3.94 206 —-1.25 209
std bkg + no ) 4 ) 4 ) 4 X
two photons
reduced yes 2.11 238 0.19 238
std bkg + no X X ) 4 ) 4
two photons yes 8.43 285 2.24 289
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Impact Parameter rel7 vs rel8

dO residuals h1dOres
T 11 l L B | ] L ] LB B | I T 11 ] L B | l T 11 [ | B | Entries 21 5202

- Mean 0.0002394

. —rel 7 f RMS 0.0191
0.06

e 18 h1idOres

- re Entries 26719
0.05 — Mean 0.0002768

- RMS 0.01893

- — |
0.04— ]
0.03f- -~
0.02- =

" no ROI, no BKG ]
0.01} -

| l L bl l L bl l |

-0.1-0.08-0.06-0.04-0.02 0 0.02 0.04 0.06 0.08 0.1

dO resid (cm)

20 residuals

h1z0res

Entries 215202

-]lllilllllllilllll]Illl[llllll
o —rel7
. —rel 8
0.08f :
0.06}—
0.04}—
" no ROI, no BKG
0.02}—
i lllllllllllllll

Mean 2.679e-05
RMS 0.01951

h1z0res

Entries 26719
Mean 0.0001795
RMS 0.01973

1 | 1 I 1

1 l 1 1 1 I

1

-0.1-0.08-0.06-0.04-0.02 0 0.02 0.04 0.06 0.08 0.1

z0 resid (cm)

= |mpact parameter resolutions for release-00-07-00 and build-2016-11-09 are
very much compatible, as expected.

Giulia Casarosa

F2F ~ Performance

12



Impact Parameters Pulls (1)

dO pulls

no ROIs, no BKG
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Entries 26719
Mean 0.01265
RMS 1.251

with ROls, no BKG

Entries 26239
Mean 0.007711
RMS 1.258

with ROIs, std BKG

Entries 25896
Mean 0.007987
RMS 1.316

1 ] 1 1 l 1 1 1 " |

z0 pulls
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LLLELE BRI LILILL Trrrrprrna LILILIL LILILIL LI J
| | | | | | |

build-2016-11-09

1

900

800

700

600

500

400

300

200

100

llllllllllllllllllllll]llllllllllllllllllll]l

Entries 26719
Mean 0.01228
RMS 1.254
with ROls, no BKG
Entries 26239
Mean 0.01278
RMS 1.267
with ROls, std BKG
Entries 25896
Mean 0.02577
RMS 1.308

| lllllllllllllllllllllllllllll lll T
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= underestimation of the impact parameter error is worse
with background
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Impact Parameters Pulls (2)

dO pulls no ROIs, no BKG z0 pulls no ROls, no BKG
IIIIIIIIIIIIll]llIl]llll[llIllllllllll EnUies 26719 llllllllllll'l]lllllllll]llll]llllllll En"ies 26719
0o Mean 0.01265| ooof Mean 0.01228
[ build-2016-11-09 pME 48 = build-2016-11-09 Bue  yams
- Jl[ WROIs, std+QEDred 800 :— WROIs, std+QEDred
4001~ Entries 25316 : Entries 25316
- i Mean 0.006857 | 700 Mean 0.02441
i N RMS 1.362| o0k RMS  1.362
300 ﬁ WROls, std+QED - wROls, std+QED
: | A Entries 24237 | 500F Entries 24237
i i “ t Mean 0.01354 : Mean 0.03582
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- l 1i y 300}
100 b_ IJ 1| _ 200}
- |' R . -
i o n.!" "-k. ; | 100 :_ ;
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—+— no ROls, no BKG
—+— with ROls, std+QEDred BKG
—+— with ROls, std+QED bkg

= underestimation of the impact parameter error is worse
with background
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VO Finding Efficiency

efficiency VS pt, normalized to MCParticles Number of Matched MCParticle Daughters
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=

—+— with ROls, std+QED BKG

= showing plots for best and worst scenario
—+— no ROlIs, no BKG
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VO Finding Efficiency rely vs rel8

efficiency VS pt, normalized to MCParticles efficiency VS 6, normalized to MCParticles
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= VO finding efficiency for release-00-07-00 and build-2016-11-09 are very much
compatible, as expected.
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VO Resolutions

mom resid
_l_ | l | 1 l | | | ] | 1 | l | | | I | .l_
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= Mass and Momentum resolutions need a different binning...
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Summary on Tracking Performance

= Performance of release-00-07-00 are perfectly compatible with the ones in
build-2016-11-09 that will be used for release-00-8-00

= Selected issues that most affect physics:
e overall tracking efficiency & fraction of tracks with PXD hits attached
e VO finding efficiency: a lot of analysis with Ks, but also A and converted-y

e impact parameter bias
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Performance Monitoring in the Analysis Package

= Analysts want to have a snapshot of the tracking performance of the release that they
are using — include tracking performance plots in the analysis validation

= Tracking provides:
e tracks with multiple mass hypothesis

e VO = pair of tracks with different invariant masses

= Analysts are interested in:
o charged particle reconstruction efficiencies
e reconstructed charged particle quality: impact parameter resolution, PXD hits
e converted-Y, /A and Ks reconstruction efficiency

e converted-Y, /A and Ks direction resolution

= Tracking performance depends on the channel they are reconstructing
e momentum spectrum

e angular distribution

Giulia Casarosa F2F ~ Performance
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Proposal for Charged Tracks Plots

= Proposed plots:
o efficiency VS pt, polar and azimuthal angle
e fraction of tracks with (truth matched) PXD hits
e impact parameter resolution and bias vs pr

¢ momentum resolution and bias vs pt

= should tracks with electron mass hypothesis have their own set of plots?
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Proposal for VOs Plots

= Proposed V0 daughters plots:

o efficiencyVS pr, polar and azimuthal angle
e number of PXD, SVD and CDC hits

e momentum resolution and bias vs pt

= Proposed VO plots:

efficiency VS pr, polar angle and 2D flight length

flight length resolution and bias vs polar angle

mass and momentum resolution and bias vs pr

d distribution:

VO decay vertex

X A g
reco .
direction,”” ! trye
+direction

boost

. _—direction
;"" l' >

k , 7
v
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Benchmark Samples

= Run the validation on benchmark channels, not just on generic Y(45) events, e.g.:
e B /¥ Ks

B — D* p-v, D¥ — DO 1t+; D° = Ks 11"

channels used for B flavour tagging

DO — K* K1T*T11-

o D¥* = DOt D% = K* K11 1T-

a tau event!?

Giulia Casarosa F2F ~ Performance
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The Plan

= Adapt the TrackingPerformanceEvaluation and the VOfindingPerformanceEvaluation
modules to produce the required additional plots

= time plan:
e a deadline does not exist, as far as | know

e since it’s not a priority | can start working on this probably next year
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