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ITS: a silicon detector for a high
multiplicity environment

Heavy-1on collisions: up to 2000 + 6000 particles per unity of pseudo-rapidity

> High granularity
. R Turrisi > Inner SPD: ~30 particles/cm’ (max occupancy ~1%)
N Low material budget (~7.66% XO)

> High spatial resolution

ITS tasks:

e Precise tracking
e Primary & secondary vertices
« PID at low p via dE/dx

P Christakogiou
Detector resolution (Um) Radius (cm)

y )
loc X Z Inner outer
Detector SPD 12 100 3.9 7.6
Coordinates: SDD 35 25 15 23.9
local x ~ r coordinat SSD 20 830 38 43
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First pp event on 23" November 2009
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31%* March 2010: pp at 7 TeV
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Partl: Finding the impact parameter
resolution on data

N
Reference variable to look for secondary tracks from strange, rec. track \
charm and beauty decay vertices displaced from primary vertex

Primary
e B0 Vertex
EBOOE 3 SRR S o
= F
< 550:
500
450¢ « p, dependence: multiple’scattering
gggé > material budget
200E  Detector resolution:
250: e Intrinsic plus alignment contribution
200¢ e Primary vertex reconstruction
150:
100:
50E : o
N » Tracking must account for all contributions
107 1 10 > MC must reproduce various pieces
p, [Gev/c]
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Partl: Finding the impact parameter
resolution on data

N
Reference variable to look for secondary tracks from strange, rec. track \
charm and beauty decay vertices displaced from primary vertex
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ITS Alignment

~2200 modules: more than 13000 parameters to be determined

Source of alignment Information:
> Survey measurements during assembly of SSD and SDD
> Track-to-point residuals (cosmic-rays, pp collisions)

ALICE strategy for I'TS alignment
e Internal alignment

1. SSD alignment with survey. Validation of survey measurement with cosmic-rays

and tracks from pp collisions

2. SPD alignment with cosmic-rays and tracks from pp collisions

3. SPD modules and SSD ladders (if needed) alignment with pp collisions

4. SDD alignment with cosmic and pp tracks after or in the meanwhile of calibration
e Relative ITS-TPC alignment
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ITS alignment with cosmic data: SPD

e Two alignment algorithms minimizing track-to-point residuals
e [terative module-by-module approach
» Millepede (by V. Blobel, http.//www.desy.de/~blobel/wwwmille): global minimization of both

tracks and all alignment parameters in the same time

e First alignment in 2008: ~10° tracks from cosmic-rays, with B=0
(ALICE coll. 2010 JINST 5 P03003)

« Alignment quality check with Axyly=0

o’ (x

real track:

loc y—0>.

real
position

position <&

Title:hdxyO_spd_300609_bw.eps: c1
Creator:ROOT Version 5.24/00
CreationDate:Thu Oct 22 10:43:23 2009
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ITS alignment with cosmic data: SPD

Alignment quality check with points in overlapping regions
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ITS alignment with pp collisions: SPD

Main differences wrt cosmic: F100 \ ]
e tracks with 6 points in the ITS s % \ E
« B=0.5T (track p, fixed from TPC) $ o0 \ ALCE arorarce ]

. . 5 70C 28/05/2010 7

o different correlations between modules N \ ~ MC, residual misalignment
v all modules illuminated I \ 4 cosmics DAE=0.37F —3

« almost radial tracks o N\ 1
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Alignment quality check with

track-to point residuals

Axy|y=0 (with cosmic only

expected same trend as impact parameter
with “perfect” primary vtx reconstruction
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Alignment quality check with points 1n
overlapping regions: SPD

Monitor alignment quality & check agreement MC/data
* 0 smaller than with cosmic data alignment only

* 0 1n the data slightly smaller than in MC for SPD2
» residual misalignment smaller than MC (to be

confirmed, which is the actual intrinsic resolution?)

"Extra cluster" residual distribution: SPD1
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pp@7 TeV, ~6:10° tracks
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SSD survey validation

Two distinct sets of survey measurements determined SSD 1nitial position:
e module positions on the ladders
 ladder positions with respect to the cone

The values found were validated with cosmic tracks first and then with pp data

2009 result with cosmic: SSD1 o (pt) for pp data at 7 TeV
$ gu:lllllllll|IIIII|IIII|III : ESOZ
= F Constant 78.23 + 3.83 - - R
E Bﬂ;— - - - - wlo survey ) % 45 E_ﬁ} MC pp@7TeV B=-0.5 T LHC10b2Pythia
TI,ﬂf_—with surveyf| | | mean 2761+ 1.051 40 ;—»% data pp@7TeV B=-0.5T ALICE Performance
sok sigma 26805070 356 4. 28/05/2010 |3 kinds of residuals:
50, ; 305 4%@# - > pair of points in
ol E - ;}ﬁ : % overlapping regions
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305_ E 15 f_&q —=a— MC, overlaps among ladders > track_to_point
20F v L 3 E_ —e&— data, overlaps among ladders
105_ :'I ’ : I‘-_ . _E 1OE —+— MC, overlaps between modules on same ladder
a ! - \ :_ . ] 5 ;_ —=es— data, overlaps between modules on same ladder
c —_—— T :|||||||||||||||||||||||||||||||
(ALI%E’ I PN Shee 2 % o5 1 15 2 25 3

Ay [ P, [GeVi/c]

Residual misalignment < 10 um, which is the actual intrinsic resolution?
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see M. Sitta &

SDD alignment with Millepede L

Local x coordinate in the drift direction: X, =t (g L-(t-t) VD)
L 1s the maximum drift length, # the measured drift time
t, and V, are the time offset and drift speed known 1nitially with

limited precision.

DRIFT \ 1

DRIFT -
U ANGODES 2i°

SSHERean-ektond for each sensor: a time offset

and a drift speed

Local shift in drift direction (linearized): 0t

6x=x(6t, V -6V (t—t))

oV

D

(ALICE coll. 2010 JINST 5 P03003)
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Tracking in the barrel: strategy

Steps for track reconstruction
e Cluster finder 1n the detector (centre of gravity)
e Unfolding of overlapped clusters (optional)
e Primary vertex reconstruction using the SPD
 used as seed for tracking. Pileup detection at this stage
* “Seeding” in the TPC (with/out the vertex constraint)
 Later also the seed in the I'TS and in the TRD
* Combined tracking with Kalman-filter technique
e On the fly kink and VO reconstruction
e Primary vertex using tracks
» Secondary vertices using the tracks (VO0s, cascades)

3 detectors employed for track reconstruction: TPC, ITS and TRD

Loch Lomond, 07/06/2010 Vertex 2010 A. Rossi, University of 13
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TPC-ITS prolongation tracking
efficiency

pp 7 TeV, pass1 reconstruction pp 7 TeV, reconstruction pass1

h 13 T T T T T TTT T T T L L T
214 ST | © |
E i E ; 23 —a— at least 2 ITS hits E i
g 12—_ 3 . : . ALICE work in prugress'.:_
g, 1_— '%‘ 1_1__ .................................................................................................................................................. 4
s F § ¥
ED'BZ_ i g L - ]
e [ - s [ :
u 6 __ ................................................... atleastleShits(Data}__ g : :
u 4 :_ ..................................................... atleast‘ISPDhll(Data)_: ng__ ................................................................................................................................................. __
T -2+ atleast 2 ITS hits (MC) B 7
0.2 - ""E)'" lllll at|EHSt1SPDhIl(MC} _______ ] D.B_— .................................................................................................................................................. _]
u_-1 I 1 L1 111 | 1 1 1 N T | | ] D?: | | Lol | | L1 | | :
10 1 10p [Gevic] 10" 1 10, [Gevic]

~15% modules missing in the SPD
see R.Turrisi talk
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ITS standalone tracking

Aimed at extending p acceptance down to 100 MeV/c

Efficiency Impact parameter resolution
2 . 5 T 220 B o S 2. —
i MM*;WWW 2 2005 — o ITS+TPC
E’“:‘ ;}f ' = 180 —. ¢ ITS standalone
:F & SIMULATION YT N
e 06— o = 1O
g r ALICE-INT 2009-046 120E—L) o
N R 3 . _
o4 * 100¢ T ALTCETNT 2009-04%6
" Outaard, seeding on layers 1+2+3 80 - k‘g‘ T i
021 60F 1 -
: Inward, s=2eding on layers 4+546 o 7
| EFPEIN B EPETEE B AT BN B A 4UE \‘—E‘ﬂu:_qu___:_ :
0 0.2 0.4 0.5 0.9 1 1.2 1.4 20F - == n S—— — 1
Py (GeWic) 0 . — g ]
Two possible track finding directions: 1 B [Gevic]
- outward
- inward (optimized for low p tracks)
@\ | Loch Lomond, 07/06/2010 Vertex 2010 A. Rossi, University of 15

Padova



Partl: Finding the impact parameter
resolution on data

N
Reference variable to look for secondary tracks from strange, rec. track \
charm and beauty decay vertices displaced from primary vertex

= 650,
= 600;
< 550:
500
450¢ « p, dependence: multiple sCattering
gggé > material budget
200:  Detector resolution:
250: e Intrinsic plus alignment contribution
200¢ * Primary vertex reconstruction
150:
100:
50¢ . o
ot > Tracking must account for all contributions
107 1 10 > MC must reproduce various pieces
p, [Gev/c]
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Primary Vertex reconstruction

2 vertexing algorithms:
« with SPD tracklets (high efficiency, poorer resolution)
+ with reconstructed tracks (poorer efficiency, high resolution)

| SPD vertex efficiency vs ntrklets

| TRK efficiency vs nTRKLETS | ALICE perfarmancs

= 1.2 BLICE perfornance - 1.2 work in progresa
Q B " :-.;-.::-:;: > B
s [ SPD vertexers s [ VertexerTracks
E 1 — — — — - E 11—
_': 0.8 — - = 08
e - —EH— dsta_TTeV {30+ reconstrugion) -; -
g 0.6 _— I [[]  uma_7Tev jonly 3D reconstruction) % __._' B MiripazeTTeV (with constraint
g : I ------- MC Peruglad {3D+Z recomsiruchon) g DE __ / ...... e =
E __ I e - ,/ ------ MC Perugial {with canstraint)
N 0.4 - I m— == MC Peruglad jonly 30 reconstruction) P—: 0.4+ // ‘ data TTeV fwia constrain]
E : % ------- MC Pholet {3042 reconstrucion) E :_L - WO I:hnietﬂm'n constraint]
E 0-2‘_ IE D'E__ MC Perugial (w/o constraint
kT - _E( W WC Phojet jonly 3D reconstruction) = B — - erugia {wio constraint)

- T »

P I T SR N NN TR S S NN S TR SR N S S ~
u e ) Tracklet multiplicity T L)
. lrackiel multiplicity Tracklet multiplicity
For z coordinate: 100%
efficiency with 1 tracklet
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Vertex spread distribution at\/s =

| |
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= = =
= (= (=
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different beam spot size due to different 3*
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Partl: Finding the impact parameter
resolution on data

N

Reference variable to look for secondary tracks from strange, rec. track

charm and beauty decay vertices displaced from primary vertex

Primary
'§'650: p e Verte>§ ------------
=600
S 550¢
500
450¢ « p, dependence: multiple scattering
400:
350 B:m crial budge
300¢ ) o o L
2501 e Intrinsic plus alignment contribution
200¢ e Primary vertex reconstruction
150:
100:
50E : o
ot > Tracking must account for all contributions
107 1 10 » MC must reproduce various pieces
p, [Gev/c]
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Material budget

Detector radiography exploiting gamma conversion (Y -> e¢'e in material) reconstruction

e'e” reconstructed with VO topology identification + PID selection (TPC) + inv. mass cut
XY coordinates calculated by imposing the two tracks are parallel at conversion point

radial distance compared to MC

— T T T T 17 L ><10-3

E B | | : ‘? 2.5 T T [T Data u
e o | —]
- % : :
100? E. 2.0+ _
L — - _
(] (|| _
—=10° 5 | i
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; c 7 TeV
i g 1.5+ 3'::.1@une 2010 -
- o H _
: = | |
- 10° [ bl ]
-50 5 1.0H ﬁ |
-100— —= 10 i
B ] 0.5 L{ —
-150 — sel - ] -
I T SITENEN SN _I L | AL | L J| kj | N l“."‘". ﬁLm, e L t_‘

-150 100 -50 0 50 100 150

L ol
X [em] 0 20 40 60 80 100 120 140 160 180

R [cm]
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Impact parameter resolution

d, resolution from data

without the current track

pp 7 TeV, passi, da distribution, pt = 0.55 GeV/c

ntries
"%

 Gaussian fit to d,distribution in + 2 RMS

(negligible contribution of secondaries)

» GaussiantExp-tails fit under study

e Check sigma (estimates track + vertex

resolution) and mean

@  Loch Lomond, 07/06/2010

Padova
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dy [um]
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104 i--.!ll: I,. 1
H

Mc’ residual misal \ ............... \ ............... .,, ................... —
2 N, : Ig?[

e Calculate d, wrt primary vertex from tracksai'® |

under study: caused by a weak-mode misalignment?

Vertex 2010
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Impact parameter resolution

30—

300

250 3 _____ D-ata ........... £ 4{&5&{11@ ________ N
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Part 2: PID with ITS

ALICE performance

work in progress
pp @\'s = 900 GeV (2009 data)

00

Analyses of charge released in SSD and
SDD detectors allow PID via energy loss
study (see M. Sitta-P. Christakoglou talk)

10°

150
SDD module number

Tails typical of Landau >
distribution G

II I IIII I II II”II I 1 I 1 1 ! 1
1200 1400 1600
SSD module number
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PID with ITS: dE/dx determination

|||||||||||||_||
ALICE performance

—
=]
(=]
o

w
=]
(=]

work in progress

PP @Y\ = 900 GeV (2009 data) | -

102

dE/dx [keV/300,1m]
=]
(=]
[=]

ITS standalone

—
Q

—y
=]
o
- 1 S
[ 3
h sl
t k
A
|- Iy 5
1 _.:l'1|||

2
momentum * sign [GeVi/c]

dE/dx given by the truncated mean ( Landau distribution) of the SSD/SDD signals:
e on 4 clusters: cut the 2 highest values
» on 3 clusters: cut the highest value, put a weight of 0.5 to the middle one, 1 to the

lowest one
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Part 3: Physics performance
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The familiar strange world rediscovery
at 900 GeV...

«~ 1500
L - ALICE Performance
% B work in progress
= i #* minimim bias p+p (2009)
o I ) s =900 GeV
2 1000 - It ve
g2 B - b 0 ~ 1000
S - —Kg O ALICE Performance
8 " L % } work in progress
5001 ' = 800 1 minimim bias p+p (2009)
I by o Vs = 900 GeV
4 0.2 <p_(GeVic)< 3.0 Q
_ P Py (GeVIC) @ 600} *
L ' + N
i l i = f A
b i i s s i i TR 3 IO 1?"*’1'“-4-—-l bt Lo a loa g 8 400 -
%.4 0.42 0.44 0.46 0.48 0.5 0.52 0.54 0.56 0.58 0.6 t
+ 2 :
M(r') (GeV/c?) 200l . 05<p, (GeVic)<3.5
.|.
H+HH++#+++;++H1+*++++H+++ Jrﬂ'F+*"+++Lbr#\LW:-Iw—H;q++++++++++++4+++++1d}bhrmFm.|,h}++++++++++++1d++++++
|t | ._ho-+ I 1 1 1 I 1 1 1 1 I 1 1 1 I 1 1 1 | 1 1 1

L
9.06 1.08 1.1 112 114 116 1.18 1.2
M(pm) (GeV/c?)

_______________________________________________________________________________________________________________________________________________________________________________|]
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The familiar strange world rediscovery
and at 7 TeV

ALICE data, p-p at 7 TeV (sel. runs 114783 - 115401 / GRID pass1) - 5.71 Mevents

Counts per 2.0 MeV/c?

:\ T T ‘ T T T | T T T | T T T ‘ T T T | T T T ‘ T T T | T T T ‘ T T \:
900 - 2010 data 1 . , =
500 ~ ptpat\S=7TeV » —— E candidates =
= X (M =1.3217 GeV/ic?)  J
- pdg .
700 - =
600 + Gaussian+Pol1 Fit : =
= ALICE Performance ! x?Indf = 98.97/40 =
500 | April 2010 M. = 1.3214 + 0.0000 GeV/c* >
= . w = 2.0 £ 0.0 MeV/c? 3
400 [ B =
- + ; -
300 £ 3:‘ = ALICE data, p-p at 7 TeV (sel. runs 114783 - 115401 / GRID pass1) - 5.71 Mevents

200 f_ ‘: _f N‘-‘o‘ :\ T T | T T T | T T T ‘ T T T ‘ T T T ‘ T T T | T T T | T T T | T T T | T T T 1__

= t 3 2 - 2010 data - . ]
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0 E | ssdesismngpadirrisnty sdeyuyuet?t ! |ffﬁ I O PP T I ol - (Mpdg =1.6725 GEVICP) —
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M(A ) (GeVic?) 2 B P Gaussian+Pol1 Fit : .

3 - ALICE Performance ¥2Indf = 43.71/45 .

© 30 | April 2010 - MQ = 1.6722+ 0.0003 GeV/c>

- + = 2.7+ 0.3 MeV/c? ]

0 W | i ]

ol ﬂ Hﬂw# | E

B W] \*# it et ittt
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Charm at 7 TeV

pp\s = 7 TeV, 1.25x 10° events, p:’" > 2 GeV/c

~,900F 5 . "
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Conclusions

 ALICE ITS detector working properly
e Close-to-nominal resolutions achieved with alignment with cosmic-ray and pp data
* Fine tuning: need to completely understand detector response and tune the MC to
reproduce data distributions

 Track reconstruction & primary vertex reconstruction in good agreement

with MC:

 Efficiency
e Resolution

* Material budget well described in MC Y conversion reconstruction

e PID information with ITS via dE/dx measurement down to 0.1 GeV/c
-

ITS covered a fundamental role for the first 3 ALICE papers on physiscs
Very good perspectives for physics analyses in the next years!

W  Loch Lomond, 07/06/2010 Vertex 2010 A. Rossi, University of
Padova
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>

#» ALICE: a heavy-ion experiment

e A heavy-lon experiment at the [ hC

e Will study the medium formed in very high energy nucleus nucleus (lead
nuclei) collisions and investigate:

+ global properties (thermalization, energy
density,...)

+ possible phase transition to a state (QGP) in
which quarks are no longer imprisoned into
hadrons (deconfinment)

+ test of pQCD and QCD predictions

HIC

T f Quark Gluon Plasma

Hadron gas Color
Superconductor
Nucloar J B, Multi purposes detector.ca.pa}ble to measure
global observable (multiplicity, pt-spectra,

flow), reconstruct resonances, strange and

heavy-flavour hadron decays, jet
W,  Loch Lomond, 07/06/2010 Vertex 2010 A. RossI, University ot 28
Padova




Iterative module-by-module alignment

Minimize module by module the X? function

_Z —»PCA 6R—>cl_|_5t)) (CPCA_I_CCZ> (—»PCA (5R—>cl_|_5t)>

a linear functlon of the alignment parameters ( _- is the translation vector and OR is

the (0 )rotation matrix for small angles) of

The sum runs over tracks (PCA -> extrapolated, cl = cluster, C are the point cov. matr.)

“Point of Closest Approach”

To take into account the uncertainty on the module
position we construct the PCA:

e propagate the track to the plane of a module where a
cluster not used in the fit of the track lies

e take the extrapolation point

e enlarge (> 1 cm) its variance along the track direction

A assigned

cluster
position

PCA =N\ +

extr. pt

real cluster and
module position
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Iterative module-by-module alignment

Assumptions
e The misalignments parameters of the modules are not strongly correlated
e The number of modules crossed by the tracks passing through the module under
study must be large (> 80)

> The influence of the misalignments|of the modules on the fits of the tracks is
not systematic and statistically sums up+0 zero

> To take account of the residual correlations between the results:
e the procedure 1s iterated until convergence 1s reached
 the modules are realigned according to a sequence based on the number of
tracks passing through them

Further improvements from track selection (X of the fits, rejection of outliers)

30



Millepede settings for pp collisions

- p, selection: all tracks above 1 GeV/c, “p ™ fraction (80% for p=0.8, 20%for
p=0.2) below 1 GeV/c

e possibility to set weight w=p" , n settable
» track curvature (-> p ) fixed from TPC

e set to O for events with B=0

* ~20M pp tracks, ~30K tracks from cosmic-rays weighted by a factor 5+10

e “Hierarchical” levels switched on (calculated along with module levels):
e SPD sectors
» SPD staves
e (SSD half-barrels, SSD ladders)

* possibility to constrain the mean/median for the daughter volumes

Loch Lomond, 07/06/2010 Vertex 2010 A. Rossi, University of 31
Padova



Two strategies developed on simulated data

L 4

Silicon Drift Detector Time Zero calibration

t tya =t + dyay/ vV
Time Zero from minimum drift time t MAX" "0 MAX® *DRIFT

Time offset extracted from time distribution of

measured clusters | '
Particles crossing the detector on the anodes have \
drift distance = 0 and should be measured at time =

0 \

The minimum drift time observed (t > 0) 1s the
time zero

Drift Time (ns)

@ True position

Time Zero from track-to—cluster residuals

+ Time Zero extracted by exploiting the opposite
sign of residuals in the two detector sides

+ A bad calibrated time zero leads to
overestimate / underestimate the drift path on
both drift sides and therefore to residuals
X(l;/IEAS — XTRUE of opposite sign in the two
sides

O Reco position

Z local

Loch Lomond, 07/06/2010 Vertex 2010 A. Rossi, University of 32
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ITS alignment: summary

Understanding and improvement of the alignment quality requires a
micrometric understanding of each detector response:
« SPD: cluster type dependence on electronic thresholds and track
incidence angle
e SSD: multi-strips clusters, centre of gravity determination, dependence
on track incidence angle
« SDD: mterplay of alignment and calibration (v, t )

AN . _________________________________________________________________________________________________________________]
v Loch Lomond, 07/06/2010 Vertex 2010 A. Rossi, University of 33
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The combined tracking in three paths

1% path
“Seeds” 1n outer part of TPC (lowest track

density per unit area). Kalman-filter based

tracking from the outer to the inner wall of
TPC. The same 1n ITS.

1* path: inward

* Track parameters are ok .. ay in
* PID not ok
T
\ 2. ITSin
“w.  Loch Lomond, 07/06/2010 Vertex 2010 A. Rossi, University of 34
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The combined tracking in three paths

d

2" path
Tracking from the inner to outer layer of ITS.

The same 1in TPC. The same in TRD.

Matching with TOF, HMPID, PHOS/EMCAL
* PID is OK
e Track parameters are not OK

Track

6. TOFout

2" path:
outward

3“ path

Tracking from the outer to inner TRD wall.

The same in TPC. The same in ITS.
 PID 1s OK
e Track parameters are also OK

Loch Lomond, 07/06/2010 Vertex 2010
Padova
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Tracking with a Kalman-Filter technique

Kalman filter technique:

0) Starting from a seed

1) Track extrapolation to next layer

2) Track-cluster X* prediction

3) Track parameters and errors update with
cluster info

Local model for a track (parameters are always local)
. account for material effects

Loch Lomond, 07/06/2010 Vertex 2010 A. Rossi, University of 36
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Tracking settings to face realistic ITS status

I s N R N N

active [%] 75-80 82-89

intrinsic 10 10 35 35 20 20
resolution [um] 120 120 25 25 830 830
ro
Z

residual
misalignment <10 <10 60** 60** <15 <15

level” neg| neg| 50 50 ~100 ~100
r
Z

additional error

in tracking™™* 10 30 500 500 20 20
ro 100 100 100 100 500 500
z

* excluding “weak modes” (global distortions)
** well-behaved modules (calibration, vdrift uniformity)
*** optimized for high-tracking eff. and good track precision

£ .
v Loch Lomond, 07/06/2010 Vertex 2010 A. Rossi, University of 37
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Primary Vertex reconstruction

3 algorithms:

ITSVertexerZ: based on SPD tracklets, only z coordinate
e Vtx z coordinate (z™* weighted average at beam axis)
v very efficient

ITSVertexer3D: based on SPD tracklets, xyz coordinates
e curvature not taken into account

e 3D vtX (point of minimum distance among selected tracklets)
* not 100% efficient (at least 2 tracklets)

VertexerTracks: xyz from tracks- only after tracking
* 3D vtx reconstruction, cov. matrix, X~

“.  Loch Lomond, 07/06/2010 Vertex 2010 A. Rossi, University of 38
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Vertex reconstruction with tracks

VertexerTracks algorithm reconstructs the vtx 1n 3 iterations
Iteration O

* Track pre-selection (ITS point = 4, TPC clusters > 50)
e Vertex finder vertex 0
Iteration 1 el
e Track selection ( from vertex 0)
 Vertex finder |d(3)D|< 0.5cm
e Vertex fitter vertex 1
[teration 2
e Track selection {~ from vertex 1)
e Vertex finding

* Vertex fitter |d/?§ﬂ@3(0253:1ﬁ® covariance matrix and X’
 Possibility to use the diamond information to constrain the result

—
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Vertex fitter algorithm & diamond
inclusion

Based on fast vertex fitting method V. Karimaki ez al., CMS Note 1997/051 (1997)

Minimized the following ¥ function, in the straight-line track approximation in the
vicinity of the vertex position 7
\%

2 T 1,—1
X ( r —7) V. (F—7)
1s the current global posm 6 track i and its covariance matrix

The vertex and its cov. matrix are calculate(t/asl
l

(w=v)
The dlal;:rond(l E)} @m ljnd size sc.n() e)cov. matrix ) can
be used td co lm the ve v @ fj?whl

posﬁ,lo as follow?”
Cd

=(Wd+zi Wi)_l(WdFdZi Wlfi); CV=(Wd+Zi Wi)_l

@ Loch Lomond, 07/06/2010 Vertex 2010 A. Rossi, University of 40
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Material budget

Detector radiography exploiting gamma conversion (Y -> e¢'e in material) reconstruction

e'e” reconstructed with VO topology identification + PID selection (TPC) + inv. mass cut
XY coordinates calculated by imposing the two tracks are parallel at conversion point

ZR plane

200_\I\I‘\\II|I\I\\I\II\I\\\\IIj

CE Performance|

pp@7 TeV —f
3rd June 2010

10°
140
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100 10
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60
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ol

\ {
| |
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\I\I‘\\Illl\l I\Ill\l\‘\\ll_ 1
-9.00 -200 -100 0 100 200 300

Z [cm]
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Material budget

Detector radiography exploiting gamma conversion (Y -> ee in material) reconstruction

e'e” reconstructed with VO topology identification + PID selection (TPC) + inv. mass cut
XY coordinates calculated by imposing the two tracks are parallel at conversion point

radial distance compared to MC
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The familiar strange world rediscovery
at 900 GeV...

ALICE Performance
work in progress
p+p at Vs = 900 GeV (2009 data)

E oA+ sptrtrtw
Mass: 1.322 GeV/c?

P 1.459 GeV/c

Decay length: 6.85 cm

______ O T T rrT T L L L L L
> E 2009 data . =
P = 30 [~ p+pat V'S =900 GeV —— E + E candidates —
~ (M =13217 GeVic?) -
[ I pdg |
825 —
\a 2 r Gaussian Fit : 7
. i ™ — 3 20 — x?Indf = 8.28/6 —
T © i M. = 1.3215 + 0.0003 GeV/c? —
45 = ALICE Performance | 6y = 2 MeVi/c? i
C  Work in Progress P ’
10 * :, —
Run 104892, raw data chunk 09000104892020.130, event in ct 5 J[ H 7
O_I ! \Hl *+\ |+|H+| \+\ |,":| |L“+\+\ | |+| ! Fi’\ L |+|+ | |+| L
124 126 128 13 132 134 136 138 14 142

M(A , ) (GeV/ic?)
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The familiar strange world rediscovery
and at 7 TeV

ALICE data, p-p at 7 TeV (sel. runs 114783 - 115401 / GRID pass1) - 5.71 Mevents
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Charm at 7 TeV

DO —>K 1T + o0 'Exclusive reconstruction of charmed
o ¥¢  hadron decays in hadronic channels
secondary P ‘\\@(\

vertex
Invariant mass &nalysis of selected

pairs/triplets/quadruplets of tracks

|
\d
|

. o pointing angle Main selection ¢ritera:
engea;y T look for tracks &isplaced from the
dhﬁ <d (r$)> ~ct~100 pm primary vertex

Kk
]{- /
decay signature:
two charged tracks displaced from the

primary vertex of interaction | Good resolution on impact parameter
ITS is crucial for charm analyses
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