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calibration strategy:

pulser calibration (Jens Wiechula)

krypton calibration (Adam Matyja, Stefan Gartner,
Marek Kowalski, Jacek Otwinowski)

time dependence - GOOFIE (Juan Castillo, Martin Siska)
gain calibration using tracks (Stefan Gartner)
PID calibration (Alexander Kalweit)

requirements

status — what is ready for the first collisions?
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Requirements and motivation

our goal: TPC dE/dx resolution ~ 5 %

especially the PID information for particles on the relativistic
rise depends on the gain calibration

systematic shift less than ~ 1 % (common for all pads)
e.g. due to the pressure change

pad-by-pad variation less than ~ 2%
e.g. chip-by-chip fluctuation
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Pulser calibration "‘N?
\13

the calibration pulser is used to scan the
of the TPC

the mean charge of the pulse and its time information for every
pad are measured

the charge is normalized to the pad size

2 tendencies are observed
the dependence on the row position —(  ~ 1%)
variation from chip group to chip group ( ~ 2%)
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Krypton calibration (1) r{“ﬂﬁ

Krypton calibration is used to scan the

the creation of krypton clusters is similar to the creation of
clusters from real tracks

not onlv the electronic reesnonge
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Algorithm for the krypton callbré{‘ip

algorithm is divided into two parts
cluster finder
analysis — tuning of selection-criteria

3D cluster finder (Adam Matyja, Marek Kowalski)
accumulates the charge from several pads and time bins
the size is given by the range of the krypton electron

analysis (current status):

spectrum is taken for several pads due to low statistics (requirement 1000 in
clusters in spectra)

Gaussian is fitted to the 41.6 keV peak (fitted mean)
mean of the spectrum is also taken (spectrum mean)

still work in progress

enlarge the range (problems with IROC and OROC short pads — charge not
fully accumulated because of pad size)
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Krypton calibration: 1 results wq? '

1st Krypton data for the ALICE TPC was taken 3 weeks ago
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mean of fitted Gaussians for OROCs
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Time dependence of the gain — A )1 o
gas quality system GOOFIE W‘?
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Gain resolution of the GOOFIE \ ﬁ v
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Gain calibration using tracks (1?;‘;3 g

challenges for a gain calibration with pp or cosmic tracks:

— mean amplitude at several positions (x,y,z) is not only proportional
to the gain

Z,A(x,t)zé,Ed(x)>¢',<G(x,t)>¢',

<o

— the deposited energy E, has a big influence
— E,is particle (momentum) and angular dependent

the influence of the energy deposit E, can be removed using

statistics of the ratios of amplitudes over the mean amplitude
for a track; assuming track properties (momentum, angle) are
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Gain calibration using tracks (ZQ‘
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— left side: statistic — ntracks ~ 500 (2 % min-max difference)

— right side: statistic — ntracks ~2000 (1% min-max difference)
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Calibration of the energy deposli_’f@)» S

for a dE/dx measurement the energy

deposit dE must be normalized to dx | dedxQ.Elements[2|1y (Pad=cD) | | ndf 230840426

p0 84.4+0.1

200F
the energy deposit (Qmax) does not scale

with the tracklet length

180
160F

sgrt(1+ tan(angle)*2)

140

the charge integration is influenced by the
threshold effect

100F

2 possible solutions 0

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

correct for effect in 3D (tany, tanz, z)
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Calibration of the energy depos‘i:ke)ﬁ )
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right side — using fitted correction (to be committed)
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PID calibration (1) V? »

select a pure sample of particles without using the energy loss
information of the TPC

VO decays: KOs, Lambda, Gamma conversions

TOF ?

determine the Bethe-Bloch function (fit) and dE/dx resolution

1
(7)) = =5 (P2 — B —In(Ps +

based on ALEPH function e --fp4( ’ g (By) B ))

sophisticated fit procedure: outliers, complicated function

ALICE Physics Week Prague, March 2008 18



PID calibration (2)

Alaorithm should work stable with roughly 100,000 events
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Anly
PID calibration results Q“ h;'

> Spectrum selected with V0Os is clean enough for a stable fit
(implementation into AliRoot within the next weeks)
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Summary of the calibration strai;lé‘gytﬂ; &

« Krypton calibration once per year

 time dependence of the gain using the GOOFIE, simple
multiplication (to be performed on the dE/dx level)

« verify algorithms for calibration using tracks with the Krypton
calibration (until now only verification using MC data)

o calibration using tracks as a quality assurance - in case of
mismatch between gains we perform new Krypton calibrations
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Summary table — status for 1+ pl’)‘*lesu .

ih,_

requirement without day 0
calibration
spatial 2% 4% OROC 2%
9% IROC (chip-by-chip)
time 1% 2.7% 1.2%
dependence
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Gain calibration using tracks (1) 9 ="

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 (Ey) and gain function (G(x,t)). T h e m e a n a m pI itu d e at d iffe re nt

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. X y y y Z po S iti O n iS n Ot p ro po rti O n aI

The importance of the energy deposit influence can be demonstrated in figure

| ot — B » ] | to the gain

Al T =< Bgln)io= GlEd)> (2)
. ; < A(x, t) > :

< G(z,t) >= ————— (3)
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Fig. 1. smic 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 ¢.) Amplitude normalized to the angle (simple linear
parameterization)
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ain calibration using tracks (2{

The gain function is product of the gas gain function (Gg(x.1)}, coupling func-
tion (Pad Response function (PRF)}, electronic gain {G.;p) and attenuation

fosa (Age).

Gz, t) = Agu(r, G, )G eoupling (T) G enip () (4)

In the ALICE TPC, the gas gain function G,{r, ¢} and coupling function
(G coupting ) 8re usually smooth function of the position which are given mainly
by distance between the pads and wires. The time dependence of G {r. ¢} is
given mainly by the time variation of the pressure. The other variablea will be
controlled on the lowvel < 1%,

The attenuation function is given mainly be electron attachmens, it is drift
length dependent - exponential decay. The decay length depends on the ad-
mixture of the electronegative molecules in the gas. The concentration of these
admixtures is time dependent, therefore it decay lemgth should be regulariy
controlled

The electronic gain {Gua) 18 detormined by the tolerance {...). In ALICE
TPC the variation s on the lewel of & =~ 1%. The grouping on the chip level
15 obsereved. (need picture 1D and 200}

The energy deposit ( [E;) 13 given by the type of the particle (mass), their local

oroportios :momenta, pad length, tracklot orientation (& and &)
N Ty s
Ps bR y) == E'.l.'rJ S paarerngiin, o, &) [Rid,

The energy deposit is particle
and angular dependent

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

The mean energy deposit < Kz{r) > can strongly differ for differont physical
cases (cosmic, beam-beam Interaction).
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ig. 2. Mean total charge ss function of = for cosmic topology and for pp events.
Fig. 2. M tot h f t f t A D t
Before and after normalizat

to the local inclination angle.
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Gain calibration using tracks (3?.;

A
j

The influence on

The ganfunction 13 given as ratio of the mean detector response (Al{x.t)) and the energy depOSIt
mean enargy deposit Eglr). The E;ix) can be eleminated, under assumption
Ed, can be

that the track properties {momenta, angle) are constant along the track. removed USIng

Alnt)  Edn) Gz, 1) - statistic of the
< Al b)) Dopete € EglX) >ppop < G, ) >pacte
ratios of

]
-\_

(2]

Having the analyvtical modal of the gain as function of position the mean gain

along the track trajectory can be calenlated. In case of the Alice TPC we a[”p“tudes over
will assume that the gain can be approximated by parabola (xy,z cordinates).

The mean gain than can be calculated integrating the parabola over track the mean

trajectory.

—arpde-fortrack—

=5l —
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Tl % {9
Gain calibration using tracks (4211;9 ..;&; P

The dependence of
the mean total
amplitude of the
Karar - normalization factor and maximal value of cluster charge
t,p - time and pad bins Cluster and mean

tg, Pg - center of cluster

g, Op - Sigma of time and pad cluster distribution maXImaI Charge

s Total charge N, in cluster :

s Cluster - Gaussian shape

) ’ {t—te)® (p— )
fit.p) = Kygorcxp (—

o
_,lf"': _.II"'E

No= [ 1t p)itdo = Kixoic, . amplitude depends on
T the cluster shape
f{-,ua: = q;;;ﬁﬁn ’|'|J

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

The shape is
determined by the
cluster z position and

2 track inclini.gc&g_. =

¢ Kagas
ELAfan f
Eeff = ETFF!L?I-_.IIT-! l'-T)} (10
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Calibration of the energy deposﬁk@)iﬁ; %

AiTPCClusterParam::5Qnorm(0,1,0,ty tz)/64tz:ty ‘ __his AIiTPCCIusterParam::SQnorm(D,1,U.S,ty,iz}fﬁd:iz:ty‘ his AliTPCClusterParam::3Qnorm(0,1,1,ty tz)/64:tz ty ‘ _ his
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the energy deposit as function of the inclination angle at 3
different z position
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