TPC Status



Outlook

Simulation updates
Reconstruction

Calibration

Quality assurance



Simulation

Bug fix — mismatch between ideal geometry in the TgeoManager and

AlITPCParam

— 7 offset

Simulation of the Krypton source

The application of calibration coefficients

— Time O 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 Krypton

Simulation of the krypton source (Marek Kowalski)

Some problems 1n (3D) Cluster finder to be solved

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

. Difference between Alice TPC and NA49 TPC

— Shorter pads 1cm (Alice)— 4cm (NA49)
— Wider pads 0.6 cm

— Bigger 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
Possibility to disable cluster sharing

— Highly not recommended, implemented only because somebody requested
it
— Possibility to switch in on-off in the AliITPCRecoParam

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

— 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 Padetd and naseddibration.
a Padetd pe timebin and pad
b. Paetd pe pad

Hedronic calibration
¢ Heatronicsgan dibration (pulsa)
d. TimeOdibration - Hedronic cdibration (pulsa/data)

2 Gandibration
a Krypton gain cdlibration
b. Gaindibration using cosmic (paramdeization)

d. Attenuation loss(cosmic)

it vaoaty cibratio gation wi

a Lasg sytem—traks+CEdgnas(locd drift vdoadty paramderization)

. 00V (Ot Vaoaty, diaiudlion 10SS

¢ Teampaaturemep.
5 Sacepant resdution paramdeization and duster shapepararderization
6. Spacepant corretion

a Edigations(las) dgarithmtobeddined.

b. ExB(Bmep +lasa) dgarithmtobeddined.

¢ Drift vdoaty mep —parardeization agorithmtobeddined.

Data qudity monitaring based on calibration paramate s—stirondly rdated with pants (1-6)
a Naseddibration —Deedion of autlies(darms), BT spedrafar autlias
b. Hedronic gain cdibration —Detedion of autliers (darns)

d. Gainddibration usngocosmic—Deaedion of autlias (darms)

e Spacepant rexdution paramdeization and duster shapeparamaerization —Rullsfor setars, pad-rons, detetion of outliers (darms)
8 Centrd detrodeplane (Unisochronity corredtion)
9. lontal charaderidicsand optimization o filter paramders (lasr, coamic)
10. Alighment



= AiTPCcalibTracks analysis o

Input for the analysis are A11TPCseed and
AliESDtrack for a given track

Process (seed, track) function applies the
cuts and calls following analysis functions:

FillResolutionHistoLocal (seed)

Tracks are refitted cluster by cluster and
resolution histograms are filled
(see following slides)

AlignUpDown(seed, esdTrack)

For alignment calibration, not discussed in this

Marian lvanov :
Lars Bozyk presentation

29 August 2007




TEECHMISCHE

~«= AliTPCcalibTracks analysis o

fissd
|
m FillResolutionHistoLocal (seed):

The tracklet is also fitted with a
polynomial 2nd order in Y and Z
direction

The difference between cluster and

polynomial iIs stored as delta (o) in one of
the resolution histograms

Results of this analysis /j
will be shown later on

Marian lvanov f{’{
Lars Bozyk Pt

29 August 2007 A
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4 TEGHMISCHE

il o Histograms
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4 TEGHMISCHE

~@s Error parametrization o

The error can be parametrized like

LD 144 2 tan’ «
006 P + Dy ==+ P A

charge charge

Three fit parameters:
p,- Noise offset

p,: Diffusion and gain fluctuation

p,. Secondary ionization fluctuation

Variables:
MEL:;"B'::;;" L ... Drift length (from cluster to pad plane)
29 August 2007 Aae- Charge in one cluster

a: Angle between track and CE for time direction (Z), .
@ angle between track and pad row for pad direction (Y}' ¢
4 ¢ 14—



4 TEGHMISCHE

@ Error parametrization

°‘
- - =
— .

g —

e

Drift 2 taﬂ 174

CO( 7 p{zj T p - A + P 2 A
charge charge

Behavior:

Given variables | Error (o) proportional to
charge A, .angle VL,
charge A, . driftlength L_ | tan Q
drift iength L - anglea INA ..

Marian lvanov
Lars Bozyk
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. TECHMISCHE

Cowee O VS. deposited Charge
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=i TEGHMISCHE

g o VS. tan a

o overtan o in Y direction
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(Gain Calibration



. . . 1= g
Gain calibration strategy S|

» Use three components for the gain - dE/dx calibration
- Calibration Pulser measurements (effect from electronics, pad
sizes)
* no smooth variations
- manufacturing tolerances of the chips
+ calibration channel by channel
- Cosmic measurements
+ smooth variations within one sector
* remove outliers

- cross-check and improve using krypton calibration
- VOs

*+ use gamma conversions to identify e+ and e-
+ use K° to identify + and -
+ -> determine dE/dx calibration factors for all sectors

13 June 2007 J.Wiechula 3
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dE/dx calibration using
VO decays

Alexander Kalweit, Marian lvanov
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the basic idea ﬁ’j,

We want to obtain a pure sample of pions, electrons and protons
via the decays

_} +
s T 70
+
y —e e
F + B
reconstructed track A= p TT
— — extrapolated track
— - — neulral track
< - - distance
several cm flight path:
pos—track -~
- Vi et (cm)
dea . 7 A P+ T 63.0% 7,80
A p+ 7 63.9% 7,89
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basic idea (2)

dE/dx resolution

10" — 1075

ESD events AliTPCcalibVO0

\ 4

parameters of
Bethe-Bloch curve

J(By) = % ' {Pz — B —In I:PB + (Bq‘l,)a}} :

(Aleph parametrization)

==l
22



mass independent formulation

p =m-By
protons, pions and electrons cover different regions of By
Entrinahsistll 8724
- _ Mean x 5
:' - Mean y i1
= 350 RMS x .4j
e E ~[RMsy "o
E 3005— | o,
251]:— e
200— .
150 a .
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v2 < 4 with constrained mass / pt > 400 MeV
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!fi‘

Bethe-Bloch fit — preprocessing & W? 2

fit this distribution with Bethe-Bloch-curve
currently based on Aleph parametrization (MC input)

g -

problem I: outliers in the spectrum — robust fitting

f(By) =

problem Il this parametrization shows strong parameter correlation

— primary goal is a proper fit/calibration and not decorrelating the
function

==l
24



robust fitting

calculate 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 reasons

==l
25



final fit and residuals w
0
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v2 < 3 with constrained mass / pt > 400 MeV / 8*1075 events
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HizstResidual
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Gain Calibration
Using Tracks

Interface, Tests and Outlook




Calibration Strategy

. Strategy:

— fitting of a parabolic function for each ROC
(actually for each pad size) for recovering the gain

G(x,y)
- G(X,y) =pg + P1X + Py + P3X> + pgy* + psX * Y
— coordinate origin at center of area of same pad size
— problem: outliers due to Landau distribution

— solution: transformation of the input data to
minimize effect of the long Landau tail



Tests and Comparison

. a stmple and fast standalone track simulator

was used for testing the
AlITPCcalibTracksGain object

= 0.08
B Medium size pads

é = gimple fitter

B 0,04 sqrt fitter

E = log fitter

© n

S 0.03-

(=8 .

* -

- %%M

B l_r""Ln_r"L’_ | | | |

111 | | I | L 111 | L 111 | I | L1 11 | I | T T I I O | 1111
1000 2000 3000 4000 5000 6000 7000 8000 9000 10000
number of tracks



Visualization

obtained by using MC cosmics
data with 84 files and fitting with

sqrt fitter

an_; ..............
70_;.._ ................................

ww—

oy A4 ‘ nnnuunu i




Problems

. Test of the calibration algorithm with Monte
Carlo simulated tracks

— should give flat fit functions
— but: they are not
— probably due to not yet corrected effects

. need for angular correction

. correlation between clusters for non-MIPs



1  Alice TPC gain calibration

The detector response (A(x,t)) to the particle deposit is a random variable.
This variable is position and time dependent. The response can be written as
product of the energy deposit (E4) and gain function (G(x,t)).

Averaging the detector response over the many particles we can get the mean
gain function at given position at some time interval. The systematic uncer-
tainty of such estimate is given by the uncertanty of energy deposit function.
The importance of the energy deposit influence can be demonstrated in figure
1.
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Fig. 1. Cosmic simulation. The mean amplitude at different sectors of the TPC.
The gain factor is the same in all sectors. a.) Raw mean amplitude b.) Amplitude
normalized to the tracke length c.) Amplitude normalized to the angle (simple linear
parameterization )
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The gain function is product of the gas gain function (& (x.t} ), coupling func-
tion (Pad Response function (PRF)), electronic gain (G ;) and attenuation

loas (A ).

f_:{ﬂ. t) = .‘1@”{1'. 3}5'5.{15. £) f.:{ﬂuﬂing{ﬂj I':;{MP{I'\.' {4]

In the ALICE TPC, the gas gain function & lx, ¢} and conpling function
(G coupling) are usually smooth function of the position which are given mainly
by distance between the pads and wires. The time dependence of Gy(x,t) is
given mainly by the time variation of the pressure. The other variables will be
controlled on the lewvel < 1%,

The atcenuation function i3 given mainly be electron attachment, it i3 drift
length dependent - exponential decay. The decay length depends on the ad-
mixtura of the electronegative molacules in the gas. The concentration of these
admixtures 13 time dependent, therefore it decay length should be regularly
controlled.

The electronic gain (Gapg) 18 determined by the tolerance (.}, In ALICE
TPC the variation is on the lewel of & = 1%. The grouping on the chip level
i3 obsereved. (need picture 1D and 2007,

The energy deposit (E;) is given by the tvpe of the particle (masa), their local
properties momenta, pad length, tracklet ortentation (¢ and &),

!h1
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The mean energy deposit < Eglr) = can strongly differ for different physical
cases (cosmic, beam-beam intoraction).
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Fig. 2. Mean totsl charge ss function of z for cosmic topology and for pp events.
Before and after normalization to the local inclimation angle.




The gainfunction 13 given as ratio of the mean detector response (Alxt)) and
mean energy deposit Eylx). The Ei(r) can be eleminated, under assumption

that the track properties (momenta, angle) are constant along the track.

T'he influence
‘ an be rer
making ng statist
f amplituc
can amplitude for tra

Alx, 1) E4drx iz, t)

track - f P teack

4
o
W
3

g “irask

Having the analvtical model of the gain as function of position the mean gain
along the track trajectory can be calenlated. In case of the Alice TPC we
will assume that the gain can be approximated by parabola (xv,z cordinates).
The mean gain than can be calculated integrating the parabola over track
trajectory.




s Cluster - Gaussian shape

(7

t—tg)? — my)?
$(6.7) = Kusanerp (2 - 2520 )

Karar - normalization factor and maximal value of cluster charge
t,p - time and pad bins
ty, Pg - center of cluster
Ty, Tp - sigma of time and pad cluster distribution
s Total charge N, in cluster :

N | fit.p)dtdp

Wazx

Ty

o Effective area s;; of cluster : area of elipsa given by threshold th

(10
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(Complex) gain calibration (0)

. Remove edge effect [CI.fMaxfdedxM.fEIemenIs[Z]:CI.fWCI.fK{fractiTncao.?}‘

|
12

| Wm A uww

. Normalize signal to the
mean signal over track

'y
T

segment N \
. Perform 3 D parabolic fit o
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(Complex) gain calibration (1)

| normgt0:CI.fY/CLiX:Cl.iX {IPad==0} | |_normqt0:Cl.fY/CLIX:ClX {IPad==0} |

1.035 7

S }-gg b
1031 i 1.024
1.025{" . 105
1.021" .- 11dt11§
1.015:__.“___...-- 1018y
1.01 1.014

130

. 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)

The energy deposit (Qtot, Qmax) do not

scale with tracklet length
— sqrt(1+tan(angle)”*2)

The dependence is different for Qmax and

Qtot

The charge integration influenced by

threshold effect

2 possible solution

— make a 2-dim fit of cluster (needs
track angles as input parameters)

— Correct for effect in 3D (tany, tanz,

z)

\ dedxQ.fElements[2] 1y {IPad==0} \ ¥/ ndf 2.393e+04 /28

200
1303
1303
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120F

100F
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Energy deposit calibration (1)

AlTPCClusterParam::SQnorm(0,1,0,ty tz)/64:tz:ty | e his 0000 {AIiTPCCIusterParam::SQnorm{D,1,D.5,ty,iz}f54:iz:ty‘ e his i [ AliTPCClusterParam::SQnorm(0,1,1,ty tz)/64:tz:ty ‘ e h'51
ntries ntrias ntrias

Meanx 0.5662 Meanx 0.5662 Meanx 0

,,,,,,,,,, Meany 03191 Meany 03191 Meany ¢

— - .-~ |RMSx 04872 @l . O~ [RMSx 04872 RMSx 0

o c. ~{RMSy 02411 “u o RMSY 0241 “e SNRMSy ¢

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



Energy depos

Track JdEdx/(Track Bethe Mass(0. 1396)'47.): Track P() {Track 1100}

2.5

15
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The dEdx /dEdx theoretical(pi mass) as function of particle momenta (Qmax used)

1t calibration (2)

Trach.CookdEdwMNarm{0,0.7 0,0,160) Track.BetheMa as{0.1398]): Track.P{} {T rmek. fhi100}

3_

25

13

—
] 1 1

--------

0.5

0.2

— 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 algorithm

2) Calibration viewer adopted to the AliEve
2) Comparison of the MC data with the reconstructed data

1) Code in PWGI
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)

.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

visualization of calibration information. It utilises the
AliTPCCalibViewer class for generating the diagrams.

— Custom Fit———————
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CalibViewer Functionality:
SigmaCut

SigmaCut : Shows fraction of rejected pads for different o cuts

- SigmaCut (char* type, Int t sector,
Float t sigmaMax, Float t sigmaStep)

- SigmaCut ("CEQmean", 34, 5, 0.05)

\ CEQmean in sector 34 \ Sigma Cut

— Mean

— Median
— LTM

-

Fraction of used pads
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CalibViewer Functionality:
DrawHisto1D

DrawHistolD: Draws histogram for given sector with mean and
different o intervals

- DrawHistolD (char* type, Int t sector,
TVectorF& nsigma)

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