
TPC Status



Outlook

● Simulation updatesp
● Reconstruction
● Calibration

Q lit● Quality assurance



Simulation
● Bug fix – mismatch between ideal geometry in the TgeoManager and 

AliTPCParam

– Z offset

● Simulation of the Krypton source

● The application of calibration coefficients● The application of calibration coefficients

– Time 0 offsets,  V drift, ExB in drift region, not yet used in the simulation

– The situation not so straightforward than in the reconstruction

● The sequence – Effect ->Random process ->Effect random process -
>Effect 

– To be committed after the verification of the full chain (Overdue task 
currently)



Gain calibration using KryptonGain calibration using Krypton
Si l i f h k (M k K l ki)● Simulation of the krypton source (Marek Kowalski)

● Some problems in (3D) Cluster finder to be solvedSome problems in (3D) Cluster finder to be solved

– The peaks not yet well visible (Unclear, either simulation || && 
i bl )reconstruction problems)

● Difference between  Alice TPC and NA49 TPC

– Shorter pads 1cm (Alice)– 4cm (NA49)

– Wider pads  0.6 cm 

– Bigger influence of threshold effectBigger  influence of threshold effect



Reconstruction - Update
● Adding additional (slower – n^2 loop) function to remove the splitted tracks 

– In addition to the fast, not so performant n loop method  , p p

● Possibility to disable cluster sharing

– Highly not recommended, implemented only because somebody requested 
it

– Possibility to switch in on-off in the AliTPCRecoParam

● Bug fix – Problem with one high pt track reconstruction● Bug fix Problem with one high pt track reconstruction



Reconstruction - Update
● Investigated possibility to remove curling tracks

– In high flux environment problems with signal (curling tracks) to background ratiog p g ( g ) g

– The CPU time too big in comparison with ESD size factor (~10 % of the tracks)

– Code anyway kept in the AliTPCtrackerMI– Code anyway kept in the AliTPCtrackerMI

● Possibility to use cluster shape as the criteria to remove overlapped events

– Using the mean cluster shape the z coordinate of the track can be estimated (from 
diffusion coefficient) with precision on the level of 40 cm

– The precision is dominated by angular effect

– Still space for improvement – e.g better treatment of angular effect, usage of the 
calibrated shape parameterization instead of the analytical formula (+-5 % 
systematic error)



Calibration tasks:
1. Pedestal and noise calibration. 

a Pedestal pertimebinandpada. Pedestal per time bin and pad
b. Pedestal per pad

Electronic calibration
c. Electronics gain calibration (pulser)
d Time0calibration Electronic calibration (pulser/data)d. Time 0 calibration - Electronic calibration (pulser/data)
e. Time response function width (pulser/data)

2. Gain calibration
a. Krypton gain calibration
b Gaincalibration singcosmic(parameteri ation)b. Gain calibration using cosmic (parameterization)
c. Gain calibration using laser – central electrode plane (pad- by-pad  fluctuation)
d. Attenuation loss (cosmic)

3. Drift velocity calibration. –in relation with 3 c
a Lasers stem tracks +CEsignals (local drift elocit parameteri ation)a. Laser system – tracks +CE signals (local drift velocity parameterization)

4. DCS values in OCDB.
a. Corrections(p, T)
b. Goofy (drift velocity, attenuation loss)
c Temperat remapc. Temperature map.

5. Space point resolution parameterization and cluster shape parameterization
6. Space point correction

a. E distortions (laser) algorithm to be defined.
b E B(B +l ) l ith t b d fi db. ExB (B map + laser) algorithm to be defined.
c. Drift velocity map – parameterization algorithm to be defined.

7. Data quality monitoring based on calibration parameters –strongly related with points (1-6)
a. Noise calibration – Detection of outliers (alarms), FFT spectra for outliers
b El t i i lib ti D t ti f tli ( l )b. Electronic gain calibration – Detection  of outliers (alarms)
c. Time 0 calibration -  Detection  of outliers (alarms)
d. Gain calibration using cosmic – Detection of outliers (alarms)
e. Space point resolution parameterization and cluster shape parameterization – Pulls for sectors, pad-rows, detection of outliers (alarms)

8 C t l l t d l (U i h it ti )8. Central electrode plane (Unisochronity correction) 
9. Ion tail characteristics and optimization of filter parameters (laser, cosmic)
10. Alignment

TPCi t l li t
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dE/dx calibration using g
V0 decays

Alexander Kalweit, Marian Ivanov



the basic idea the basic idea 

We want to obtain a pure sample of pions, electrons and protons via the 
decays
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several cm flight path:
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basic idea (2)basic idea (2)( )( )

dE/dx resolution

AliTPCcalibV0
10^4 – 10^5 
ESD events

parameters ofparameters of
Bethe-Bloch curve

(Aleph parametrization)
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mass independent formulationmass independent formulationpp

p = m·βγ
protons, pions and electrons cover different regions of βγ
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χ2 < 4 with constrained mass / pt > 400 MeV



BetheBethe--Bloch fit Bloch fit → preprocessing→ preprocessingp p gp p g

fit this distribution with Bethe-Bloch-curve

l b d Al h i i (MC i )currently based on Aleph parametrization (MC input)

problem I: outliers in the spectrum → robust fitting

problem II: this parametrization shows strong parameter correlation

→ primary goal is a proper fit/calibration and not decorrelating the 
function
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robust fittingrobust fittinggg

calculate distance to the curve for every pointcalculate distance to the curve for every point

assign a weight to this point as function of its distance 
(e.g. exponential decay, gaussian, box)

simplex fit algorithm for stability reasonssimplex fit algorithm for stability reasons
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final fit and residualsfinal fit and residuals
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χ2 < 3 with constrained mass / pt > 400 MeV / 8*10^5 events
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Gain CalibrationGain Calibration
Using TracksUsing TracksUsing TracksUsing Tracks

Interface, Tests and Outlook



Calibration StrategyCalibration Strategy

strategy:● strategy:
– fitting of a parabolic function for each ROC 

(actually for each pad size) for recovering the gain 
G(x, y)( , y)

– G(x, y) = p0 + p1x + p2y + p3x2 + p4y2 + p5x · y
– coordinate origin at center of area of same pad size
– problem: outliers due to Landau distributionproblem: outliers due to Landau distribution
– solution: transformation of the input data to 

minimize effect of the long Landau tail



Tests and ComparisonTests and Comparison

a simple and fast standalone track simulator● a simple and fast standalone track simulator 
was used for testing the 
AliTPC libT k G i bj tAliTPCcalibTracksGain object



VisualizationVisualization
b i d b i MC iobtained by using MC cosmics 

data with 84 files and fitting with 

sqrt fitterq



ProblemsProblems 

Test of the calibration algorithm with Monte● Test of the calibration algorithm with Monte 
Carlo simulated tracks
– should give flat fit functions
– but: they are notbut: they are not 
– probably due to not yet corrected effects

● need for angular correction
● correlation between clusters for non-MIPs



The mean amplitude at different 
x,y,z position is not proportional
t th ito the gain

The unknown energy depositThe unknown energy deposit 
make a big influence

The influence doucmented on
the cosmic MC data



The energy deposit is particle 
and  angular dependent

Example, mean aplitude as 
function of z comparison offunction of z - comparison of 
the pp event and cosmic (MC) 
data



The influence on the energyThe influence on the energy 
deposit Ed,  can be removed 
making doing statistic on the g g
ratios of amplitudes over the 
mean amplitude for track  



The dependence of the meanThe dependence of the mean 
total mplitude of the cluster and 
mean maximal charge amplitudeg p
depends on the cluster shape

h h i d i d b hThe shape is determined by the 
cluster z position and 2 track 
inclination anglesinclination angles



(Complex) gain calibration (0)

● Remove edge effectg
● Normalize signal to the 

i l t kmean signal over track 
segment

● Perform 3 D parabolic fit 



(Complex) gain calibration (1)

● Obtained gain function● Obtained gain function

– Left side  statistic - ntracks ~ 500 (2 % min-max difference)

– Right side statistic – ntracks ~2000 (1% min-max difference)



Energy deposit calibration (0)Energy deposit calibration (0)
● The energy deposit (Qtot, Qmax) do not gy p (Q , Q )

scale with tracklet length 

(1 ( l )^2)– sqrt(1+tan(angle)^2)

● The dependence is different for Qmax and 

Qtot

h h i i i fl d b● The charge integration influenced by 

threshold effect

● 2 possible solution

k 2 di fit f l t ( d– make a 2-dim fit of cluster (needs 
track angles as input parameters)

Correct for effect in 3D (tany tanz– Correct for effect in 3D (tany, tanz, 
z)



Energy deposit calibration (1)

● The energy deposit as function of the inclination● The energy deposit as function of the inclination 
angle at 3 different z position



Energy deposit calibration (2)Energy deposit calibration (2)

Th dEd /dEd th ti l( i ) f ti f ti l t (Q d)● The dEdx /dEdx theoretical(pi mass) as function of particle momenta (Qmax used)

– Left side – Using sqrt(1+tany^2) correction (current aliroot)

– Right side – Using fitted correction (to be committed)



Quality assurance (0)
1) Quality assurance based on the statistical properties of the data

1) Using data from calibration algorithm1) Using data from calibration algorithm 

2) Calibration viewer adopted to the AliEve

2) Comparison of the MC data with the reconstructed data

1) Code in PWG11) Code in PWG1

2) Implemented as components

3) Usage in the AliAnalysis not yet tested-implemented (Work in progress)

3) Low level monitoring – e.g counters to be implemented

4) Some low level histograms – e.g. mean amplitude vs z, vs x only qualitative 

information – something is terribly wrong



Quality assurance (1)

●Data quality monitoring based on calibration parameters –strongly related with points (1-6)

●Noise calibration – Detection of outliers (alarms), FFT spectra for outliers

●Electronic gain calibration – Detection  of outliers (alarms)

●Time 0 calibration - Detection  of outliers (alarms)

●Gain calibration using cosmic – Detection of outliers (alarms)●Gain calibration using cosmic Detection of outliers (alarms)

●Space point resolution parameterization and cluster shape parameterization – Pulls for sectors, pad-rows, detection of 

outliers (alarms)



TPC Calibration Viewer GUI
AliTPCCalibViewerGUI provides a graphical interface for 

i li ti f lib ti i f ti It tili thvisualization of calibration information. It utilises the 
AliTPCCalibViewer class for generating the diagrams.



CalibViewer Functionality: 
Si C tSigmaCut

SigmaCut: Shows fraction of rejected pads for different σ cutsg j p

– SigmaCut(char* type, Int_t sector, 
Float t sigmaMax, Float t sigmaStep)Float_t sigmaMax, Float_t sigmaStep)

– SigmaCut("CEQmean", 34, 5, 0.05)



CalibViewer Functionality: 
D Hi t 1DDrawHisto1D

DrawHisto1D: Draws histogram for given sector with mean and g g
different σ intervals
– DrawHisto1D(char* type, Int t sector, _
TVectorF& nsigma)

– TvectorF vec(3); vec[0]=1; ...
– DrawHisto1D("CEQmean", 34, vec)


