Performance parameterization for production
validation
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Motivation
Reconstruction parameterization tuning example

Tools and use cases
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Performance of reconstruction/calibration/simulation can be
described my multidimensional functions

Functions in general does not factorized:
* f(XOrxerZ---) != f(Xo) X f(Xl) X f(Xz) .

Standard analysis/QA projections of of function - histogram used

More effective to support Nd histogram/functions
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Use cases: N-dimension tools

Tools developed. To be more actively used also in physic Tools:
analysis to exchange knowledge/information e THn

e TStatToolkit

e AliTreePlayer

e AliNDLocalregression
........................................ — y R e AliTMinuitToolkit

Unblnned data : i Maps (bias, pulls,
: e.g. filtered ESD i resolution, efficiency)
ESD AOD H e NN EEEES AR N R EEEEEEEESEEEEEEEEEEEEEEEEEEEEEEEREEED

Standard approach for TPC space point distortion calibration
* Maps for correction
* Maps to investigate sclaing of distortion
* Investigation of origin

Similar approach to compare reconstruction production (Expert QA)
* new features
* passl/pass2
» LHC13b/LHC13e

MC/real data comparison
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Use case: Distortion maps correlation fit

deltaAtOV:deltaAt180V
E E Sector boundary 2.0
O 1-
s - Cover 0V - slope 0.849
< 0.5

- Cover 60 V - slope 1.105

e e L
A, (cm)V__ =180V

Correlation of distortion maps for 3 different cover
voltage setting
* points in the plots distortion in individual bin of distortion
maps
* X axis - reference distortion
* Y axis - distortion for modified conditions

* lines - expected linear scaling
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Reconstruction benchmark. Example.

Vertex ITS TPC TRD

TPC+ (TRD)

ITS+TPC+ (TRD)

Residual histogram maps parameterization (with predefiend
binning)

* param(TPC+(TRD))-param(ITS+TPC+(TRD))
Performance parameterization (predefiend binning)

* delta (rphi, phi,g/pt): g/pt:theta:mult

* pulls(rphi, phi,g/pt):g/pt:theta:mult

* pulls(rphi, phi,g/pt):g/pt:theta:mult

* matching eff., chi2, NCI ...
Residual mis/calibration parameterization (maps)

* delta(rphi, phi,g/pt):phi:q/pt:theta

* matching eff., chi2, Ncl ...
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Example:Pt resolution map comparison

WithTRD4.hisCovarP4ConstCQPtTgITRDDist. mean:qpt:tgl {abs(gpt)<0.3&tgl>0}

;fo.ooz Expected 1/pt resolution at 0.0004 GeV/c
200018 - Mo — op/p, ~4% at 100 GeV/c
$0.0016— '
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000045595 04 0 01 oz oa o1 colorcode -track inclination angle
a/pt (GeV) - ~ 0 full diffusion
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Example: Residual mis-calibration

WithTRD4.hisDeltaPOCQPtTglAlphaVTRDDist.meanG {entries>100} WithTRD4.hisDeltaP2CQP1TglAlphaVTRDDist. meanG {entries=>100}
_ x2 / ndf 153.3/71 %2/ ndf 259.4 /94
300 I 4o, Constant 310+54 300 C Constant OER 8+ 4.8
= U Mean 0.009457 + 0.000394 C Mean  —0.0002124 +0.0000067
250F f ‘\HS'Q”‘E“ 0.02889 + 0.00032 250 Sigma  0.0004833 £ 0.0000061
200} jﬁ kﬂ 200
150 : x 150 [
100 -
§ f {B 100F-
50 : f C
s M s
0 I S R P N S 5. 1 L1101 I | [ (L Ll :
0.2 -0.15 -01 -005 0 005 01 0.5 C e o

0 . . . L L | L L L L L Il
residual miscalibration Ar¢ (cm) ~$003 =0.002 0.001 0 0001 0.002 0.003
residual miscalibration Ar¢

WithTRD4.hisPul P4ACQP1TglAIphaWTRDDist. meanG {entries>100&&abs(qpt)<0.5}

B x*/ ndf 61.46 /50
120/ Constant_ esss+oonne | RESIAUAl mis-calibration
B Sigma 0.2421+ 0.0042
100~
801 Histogram of mean bias in small
- phi(90),eta(10) and g/pt bins
60—
OF Residual mis-calibration < 0.5
20 sigma of intrinsic resolution
0:||||I|||u s e by |
-2 -15 1 05 0 0.5 1 1.5 2

residual miscalibration g/pt (pull)
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Example: Reconstruction comparison

A ro (cm) Without TRD
o
o
n

—0.05

0.2 -0.15 01 -0.05 0 005 01 015
A ré (cm) TRD4

*Extrapolation for 2 different reconstruction scenarios
* with/without TRD
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Example case

Reconstruction benchmark
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Raw data filtering

1200

1000

800

600

400

200

Offline trigger - LHC15n period

* Performance trigger

* track - pt>6 GeV

* VOs:

* gamma candidate pt>2
e Others pt>4

* Calibration trigger

* Nspd/Nall >80 % - pile-up cleaning
* Nspd>50 % - enhanced multiplicity to save CPU

esdTrack.PY() {esdTrack fITSncls>4&&esdTrack fTRDncls>10}

his

Mean
I BRMS

C Entries 173234

4.102
2.062

4 reconstruction setting
Feedback time:
* Reconstruction within 2-4 hours
1400 cores
« Analysis, performance
characterization - 5 minutes
 laptop
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Conclusion

N dimensional approach for performance characterization
iImplemented implemented and successfully used in
QA/calibration/reconstruction performance
characterization

* man aspects not possible to investigate sung simple
projections

Code and knowledge to do shared with physics
community
* Use cases identified e.qg:

* LHC13c/LHC13d,e,f
* LHC10h/LHC11h
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