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Outlook

* Requirements
* Space point resolution - (Lars Bozyk)
* Calibration strategy:
* ExB (Magnus Mager)
* Dirift velocity (GOOFIE -2008 +CE - 2006 ) - (Juan
Castillo, Martin Siska, Stefan Rossegger, Jens

Viechula)
* Alignment (Magnus Mager, Jens Viechula)

* Impact of mis-calibration - misalignment (Pt
resolution, DCA resolution)
* Status — Ready for first collision



Requirements — Statistical error

Covariance Matrix - Covariance Matrix - _ .
Covariance matrix at X=x0

L — Level Arm
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* TPC standalone resolution (hpt tracks)
* TPCin0.110 mm, 0.130 mrad
* Vertex 1 mm, 0.3 mrad

* Strong requirement - mean pull position at entrance

of TPC
® Maximal rotation ~ 0.1 mrad
® Maximal translation- 100 microns

* Physic performance requirement can be weaker
* The systematic error to be added to the track
covariance matrix



Requirement — Influence of
misalignment

+ |deal case: * Inparabolic

- P - parameter vector at approximation the

reference point X0 introduction of the linear

~ C covariance matrix distortion of space points

leads to the additional
distortion of the track

+ Misaligned case parameter vector

- Delta of parameters -  IEMEENTHEIRTCRININS IS
linear combination of
missalignment
parameters

- Sy, Sx - sum vector and
matrix

of misalignment, mis-
calibration (see following
slides) only residuals
fitted




ExB effect

The Alice TPC omega-tau at 0.5T ~ 0.33
The typical Bx/Bz ratio ~+-0.01 (z, r and fi dependent)
In first approximation radial symetry
The dominant correction part follow ExB vector
The deviation from ideal position given by E vector ~
0.6 cm
250 cm drift x 0.01 (ExB) x 0.33 (omega-tau)



ExB effect correction

ExB correction estimated AlITPCExB::GetDrphi(x,0.000000%pi/2,250-20

Itegrating correction drift "™ ExB distortion along track {fi=0.000000°7/2))

velocity vector along full

trajectory to readout plane
* ExB correction object stored

in the OCDB and used in
simulation, reconstruction

B field input MC, or measured
field map

Distortion proportional to the B
field

Example: r-f1 distortion of the
laser tracks at 4 different z

position (B=0.5T)

laser0  Track res: dy=0.88 mm d¢=0.35 mrad dC = -0.000196 1/GeV

laser1  Track res: dy=1.70 mm d¢=1.41 mrad dC = -0.000521 1/GeV

laser2  Track res: dy=5.41 mm d¢=2.11 mrad dC = 0.000651 1/GeV

laser3  Track res: dy=6.1T mm d¢=2.42 mrad dC = -0.000677 1/Ge¥




ExB effect - Impact to DCA,angular
momentum resolution (Theta=0)

AliITPCExB::GetDrphi(x,0"pi/2,0.000000*x

* DCA dist.

* 0-0.8 mm
* Angle dist.

* 2.5-3.14 mrad
* Curvature dist.

* _0.0004 -0.001
1/GeV

ExB distortion along track (tan{&)=0.000000)

=0'n/2  Track res: dy=-0.82 mm d$=3.10 mrad dC = -0.000860 1/GeV

=1"ni2  Track res: dy=-0.40 mm d¢=3.11 mrad dC = 0.000872 1/GeV

— {212 Track res: dy=-0.44 mm d¢=3.14 mrad dC = -0.001180 1/GeV

=3'mi2  Track res! dy=-0.01 mm d{=2.53 mrad dC = -0.000041 1




ExB effect - Impact to DCA, angular
and momenta resolution (Theta=1)

AliITPCEXxB::GetDrphi(x,0"pi/2,1.000000*x

* DCA dist.

ExB distortion alon g track (tan{8)=1.000000} o __ _ 2 56 mm
=0'nf2  Track res: dy=-2.56 mm d¢=6.T8 mrad dC = -0.0153233 1/Ge¥ o
¢ ¢ * Angle dist.

®* ~ 6.5 mrad

®* (Curvature dist.
* _0.014 1/GeV

Track res: dy=-2.14 mm d¢=6.43 mrad dC = -0.014841 1/GeV¥

Track res: dy=-2.48 mm d¢=6.62 mrad dC = -0.014993 1/GeV

Track res: dy=-2.18 mm d¢=6.32 mrad dC = -0.014519 1/Ge¥




ExB effect -Calibration strategy

1)Construct ExB correction table using measured
magnetic field — Done

2)Verity correction table using laser scan with

different B fields (-0.5 ..-0.2..0..0.20.57T)
1)To be done

3)Adjust omega-tau factor (uncertainty ~20 %)
4)Fit the mean angle between E and B vector (2
order correction)

S)Estimate systematic effects

1)Systematic effect to be added to the Covariance matrix
of the track



Drift velocity

* Drift velocity - function of environment variables
(T,P, gas composition, Electric field)

* Environment variables - space and time
dependent

* TPC statistical limit
* Resolution vd ~ 0.004 % (0.01 cm /250 cm drift
length)
* Physics requirement

® Resolution at vertex 1 mm - 0.3 mrad ==>Resolution vd ~
0.04 %



Drift velocity — space dependence

d/fd, (mrad)
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—&k— Aside - fit 1.184-0.57"sin(20* | seclor+0.5))
—% C side - fil -0.08%-0.75"$in(20"(sector+0.5))
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Sector

Major ~ 0.7 mrad
difference in vertical
direction (top to
bottom) of the TPC

-> corresponds to
Az ~ 3.5mm

-> corresponds to
Avd ~0.14%

Previous suggestion:
Pressure drop?

Parameters like E.Cco2,Cn2z assumed to be constant in
vertical direction (top/bottom of the TPC)
Pressure drop over 5m 5HAp =rho g™ h = 0.34 TORR

-> Avdad ~ 0.046%6 ... not significant!

A combination with AT ~ 0.4K would cause

AVa ~ 0.14%




Drift velocity — space dependence

Vertical TempGradient within the TPC
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C side

LingearFit: TO + p1 X +p2 %
TO |22.3415
pl|1.867222-05

p2 |0.0007 59887

dT/d¥Y =

0.38 K per 500cm

Residual to data
[min -0.04 | max 0.07 ]

A side

LinearFit: TO +p1 X + p2 Y
TO |22.5388

p1 |0.000267293

p2 |0.0009832088

dT/dY =
0.49 K per 500cm

Residual to data
[Min -0.27 | max 0.26]

Stefan Bossegger
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Drift velocity — time dependence
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Zone C

-CO, 10.2 % -> 10%
-V 2.62 c/us-> 2.68cm/us
- V5 <2.2%

Zone A and Zone B

-shows the stability of
gas composition for 5
days



Drift velocity — time dependence

-top: raw velocity measurement depend on time
-bottom: velocity corrected with Temperature and Pressure,
NO with gas composition

-resolution of Vdrift is 0.05% (500 data points, range of stable gas composition)
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Drift velocity — Time dependence
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Drift velocity — calibration strategy

* Options:
* Goofie calibration + DCS values (T, P) - (ONLINE)
* Time dependence (Goofie) - to be corrected for the T and P at
TPC (

* Space dependence DCS values (T,P) — linear fit
* Relative precision 0.05% (1 mm at vertex)

* Laser Central electrode - (ONLINE)
* Space and time dependence of drift velocity
* Relative precision ~ 0.01 cm/250cm ~ 0.004 %

* Calibration using tracks — (OFFLINE)

* Track crossing central electrode
* Reconstructed primary vertex position using the tracks from A

and C side of the TPC
® Relative precision ~ 2 mm / sart(Nevents)



Drift velocity — calibration strategy

* All 3 methods to be cross-checked

* Calibrate 1 (GOOFIE +DCS) method using laser
calibration

® The offline calibration as a quality assurance

* Estimate systematic



Alignment

® Precision given by surveyor measurement ~
sigma ~ 0.1- 0.15 mm



Track and CE plane based alignment
for ALICE TPC

" Strategy:
1. Relative alignment of pairs of sectors — minimization of the chi2
distance between track (plane) extrapolation from sector k to track
(plane) at sectori1 (Kik)
2. Find the set of correction constants Ci for each sector
K and C
transformation - 6
alignment parameters3 K =C'C.
translations  0x oy 6z3
.rotations-tilting ax ay az X gzcl- [ ,-Xl,-

ClX -C 11X =0
i k k Ik

l



Track and CE plane based
alignment for ALICE TPC




oz [ dx [mrad]

dz [ dy [mrad]

Global alignment (it orocs):

dz/0x, and 0z/0x, as a function of the sector

OROC A-Side

IROC+0ROC: ¥? - 1.568

oz [ dx G: 0117 £ 0.069
dz [ gy G: -0.779 + D.066

dz [ dx L: 1.376 £ 0.055
gz dy L: 0.154 £ 0.095

OROC only:y? - 2.006

dz [ dx G: 0.130 + 0.078
dz [ dy G: -0.699 = 0.073

dz fdx L: 1.327 £ 0.062
gz {dy L: 0.101% 0.109
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OROC C-Side

- |[ROC + OROC fits
OROC only fits

IROC+OROC: 32 - 1.634

dz [ dx G: -0.001+ 0.075
dz [ 4y G: 0.862 £ 0.075

dz [ dx L: 0.030 £ 0.062
dgz [ dy L: 0.077 + 0.104

OROC only:y* - 2.311

dz [ dx G: -0.001% 0.090
dz [ dy G: 0.918 = 0.089

dz fdx L: -0.112 + 0.073
dz | dy L: 0.037 = 0.127
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oz [ dx [mrad]

dz [ dy [mrad]

Global alignment (it irocs):

dz/0x, and d0z/ox, as a function of the sector

IROC A-Side

IROC C-Side

IROC+OROC: ¥* - 1.568
dz [ dx G: 0.117 £ 0.069
dz [ gy G: -0.779 + D.066
dz dx L: 1.376 £ 0.055
dz fdyL: 0.154 £ 0.095

L dz fdy L: 0.387 + 0.364

——
——
oz [ dx [mrad]

IROC only: x? - 5.046

dz [ dx G: 0.163 + 0.271
dz [ dy G: -1.661+ 0.308

dz [ dx L: 1.904 £+ 0.246
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!
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— |[ROC + OROC fits
—— IROC only fits

IROC+OROC: y? - 1.634

dz [ dx G: -0.001+ 0.075
dz [ 4y G: 0.862 £ 0.075

dz [ dx L: 0.030 £ 0.062
dz [ dy L: -0.077 + 0.104

t

IROC only: x* - 3.989

dz [ dx G: -0.057 £ 0.227
dz [ 4y G: 0.581% 0.241

dz [dx L: 0.819 £ 0.199
dz [ dy L: -0.228 + 0.295
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Results suggest the following
picture

A-Side C-Side
OROC: 1.327 +0.062 mrad OROC: -0.112 + 0.073 mrad
IROC: 1.904 + (0.246 mrad IROC: 0.819 + 0.199 mrad

I-Bar

Assume CE 1s perp. to z



Systematic effect - Summary

Full mis-calibration
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ExB effect
ky ~ 0-0.6 mrad
~ 0.001 1/GeV

ky ~ 3-6 mrad
~ 0.01 1/GeV

z~ 1Tmm
kz ~ 0.04%k=z
kz ~ O mrad

oz ~ 5cm
kz ~ 2% *kz
NAkz~ 0.7 mrad

Drift velocity

cy ~0.10 mm

!

z ~ 0.5 mMmm
oz~ 0. 15 mMmm oz ~0.10 mm

kz~ 1 mrad kz ~ O mrad

Alignment

a D D> 1Q Q > DD
< 01z <
z z
o o
~ 0
o 3
3 3
3

kz ~ 0.2 mrad kz ~ 0.2 mrad

®* To achieve mentioned residual mis-calibration
® Scan with laser tracks (ExB, v drift<==> DCS,
alignment) - plan April 2008



