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ALICE tools for Data Taking,
Online Calibration and DQM

... EXperiment Control System ( ECYS)

... Detector Control System ( DCYS)

... Irigger configuration + High Level Trigger ( HLT)
... Detector calibration

... Data Quality ( DQ) monitoring



Experiment Control System

o The experiment is run via

the Experiment Control

System (ECS).

o The ECS is a layer of

software which

coordinates various
Independent online
systems dedicated to

different domains:

C Detector Control System

(DCS)

C Data Acquisition ( DAQ)

C Trigger system (

)

C High Level Trigger ( HLT)
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analyzed events/
trigger decisions

Trigqger

Mass
Storage

raw event

data |z
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ECS

» ECSmanages independent
data taking runs via
opartitioning

C partition is a group of
detectors :
VOActi vebd det ec
Voexcludedo6 det
C Two types of operations:
V Global :all the active detectors
V Individual : one single detector

V Globalindividual detector
operatandon are mutually
exclusive

C the Trigger Partition Agent
(TPA) connects the partition
to the Central Trigger
Processor (CTP)
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DCS individual detectors

DCS controls and monitors for each detector several
working parameters

C The supervision and operation programs are implemented
via a Finite State Machine

C Intuitive and generic method to model the behaviour of a
system or a device

An object has a well defined collection of  states

Moves between states by executing actions
V Triggered by an operator or an external event

OO0
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TRIGGER

» ALICE is mainly a Minimum Bias experiment
o Trigger detectors

C Silicon Pixel Detector (SPD) Fast OR

C VO (scintillators providing MB trigger for the ALICE barrel)
C Time Of Fligth (TOF)

C EMCAL

C Zero Degree Calorimeter (ZDC)

C MUON TRG

C ACORDE

Trigger classes based on
different combination of
the above dets

C Minimum Bias (based on VO
and SPD)-

C High Multiplicity
C Rare signals (dimuon,
electrons , jets )

Calibration triggers
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o Purpose:

C

C
C

Time, causality, complexity

v

Online event reconstruction and

analysis

High Level Trigger

Providing of trigger decisions

Selection of regions of interest
within an event

performance monitoring of the
ALICE detectors

Online production of calibration data
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Calibration

o Dedicated calibration runs or dedicated triggers in physics runs

building)

C Compute Calibration values (e.g. baselines, gain, noisy channels, drift speeds, € )

C DAs are integrated in the offline

framework (AliRoot)

( £uA on Local Data Concentrators (before event

o Asystem called Shuttle moves calibration values and selected DCS data

points to the Offline Conditions DB (OCDB)

C Objects = Standard root files registered inthe GRID catalogue with an appropriate
versioning system (run validity range, version number)

Obtained calibration parameters available on the GRID after few minutes

C checked by the shifter to validate the calibrations before starting physics data taking

& ALICE

MonALISA Repository :

“ ALICE Repository £
{) Google Map
[ Shifters dashboard
{7} Running trend
[H-{Z]) Production infa
[-{Z] Job Information
-] SE Information
-] Semices
[H-{_7] Network Traffic
[-{_) FTD Transfers
(-] CAF Manitasing
-] SHUTTLE
[-{Z7] Build system
-] Bandwidth tests
[ Dynamic charts

zlose all

This page: bookmark, URL
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Your AliEn home % | Calalogue browser & : Repository Home |  Administration

Monitoring for SHUTTLE for data taking at Point2 (click here to go to the test setup)
SHUTTLE running AliRoot version v4-18-Rev-09 (rev. #39892)

SHUTTLE siatistics (current status: OMLINE, processing run: 114883, unprocessed runs: 2)

DCS errors/ast hour: 0, FXS errors/ast hour: 0, GRP failuresfast hour: 0, OCDB errors/last hour: 0

Run# Run type First seen Last seen SHUTTLE ACO EMC FMD GRP HLT HMP
Last day ;I

114883 | STANDALONE today 10:15  today 10:16 Processing h StoreStarted (1) h
114882 | CALIBRATION today 10:08)  today 10:10 Doneh Done {1} h
114881 | CALIBRATION today 09:58)  today 10:02 Doneh Done (1} h
114880 | GALIBRATION today 09:53)  today 09:54 Donek Done (1} h
114879 | CALIBRATION today 09:51 today 09:52 Done h Done (11 h
114878 | CALIBRATION today 09:49 Done AGo: 2‘&"‘;;",{’;13;,“‘”
114877 | CALIBRATION today 09:48 Done h Done i1l h
114876 | CALIBRATION today 09:45 |Done Done (1) h
114875 | STANDALONE today 09:43 Doneh Done 1) h
114873 | CALIBRATION today 09:44|Done i Doneit) h
114872 | CALIBRATION today 09:42 Doneh Done 1) h
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Section

Done (1) h
Done (1} h
Done (1) h
Done (1} h
Done (1) h
Done (1) h
Done (1) h

Done (1) h
Done (1) h

i a

OFFLINE calibration

Not all the parameters
can be obtained via
simple DA on limited
statistics

Calibration task ( train )
currently under study



AMORE

o AMORE (Automatic MOnitoRing Environment) is the tool for
Detector and Data Quality Monitoring

C Monitoring raw quantities on single subdetectors , e.g. hit maps,
data size, detector occupancy

C Plots of local reconstruction results (e.g. spacial distributions of
reconstructed points, drift time distributions , € )

V Reconstructiorperformedonline ondedicatednachines Examples from Silicon
Drift Detectors

i‘";o Patterns | Layer 3 Iadder pattern | Layer 4 ladder patter | Data Size | DDL cannections | Module information | Module Maps | Calibration Information | Clusters information Clusters - Event information
YX Global Coord Distrib FSE | [~ RZ Global Coord Distrib FSE | [~ =
ntries 1.247074e+07 des 72| |7 |Entries 7. 27
Module patterns: T g
RMS 77.99 S | =N 915
r \'-"J' : X .04 LI i [
OCCupanCy VS 20»— o . |RMsy s 24__ f'ﬂ.'l.ll l—'-F "I:'.l!
module number . _
L ' o o 1490 22~
| — 10 h L
C L 4 S I
400 . ; mm I
L o P b L
300 :_ i : '. ' . \ | 187—
L s i —20
B BT ‘ 3
200 ' L o g
L & L [ e LK
: | O T
100— 20- : v 4l
5 M{ Reconstructed points on
350 400 450 2
Module Number Iayer 3&4
1] 5121 stop[Update View Period ““’WM‘ I a It 5] Stop [Update View Period (seg)] 0 Update|
7 /




Fast Offline & performances

Selected examples (Inner Tracking System,
Time projection Chamber, Time Of Flight
detectors) concerning:

...calibration
...reconstruction
...alighment



m \ ALICE Performance
% ) work in progress
V e n T . 7[- 4 p+p at Vs = 900 GeV (2009 data)

Reconstruction ;;;f:w:;\,z”

Py 1.450 Gevic
Decay length: 6.85 cm

» Online event reconstruction and
analysis, visualization (fast tracking)

and vertexing -> HLT m;;--”
» Fast offline: [ Run 104862, aw data chunk 09000104892020.130, eventin chunk 1840
pass lreconstruction A immediately after
data taking
C Data -> (via Shuttle) Castor (Mass storage @TlerO) EventSummaryData
C Local reconstruction detector by detector + ESD friends
C Event building C Vertex spd
C Vertexing & pile up detection C Vertex tracks
C Tracking (barrel and muonarm) C Tracks
C VO and Kink finding C Rec points

associated to

Preliminary results presented by R. Nania & C. Bianchin | [ I @ C ks é
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Inner Tracking System
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Inner Tracking System (ITS)

» Six layers of silicon detectors
C Coverage: |h|<0.9

o Three technologies
C Pixels (SPD) 9.8 M channels
C Dirift (SDD) 133 k channels
C Double-sided Strips (SSD) 2.6M
channels
» Design goals

C Optimal resolution for primary
vertex and track impact

87.2 cm

parameter
C Minimize
V distance of the innermost Iayer Layer | Det. | Radius | Length | Resolution ( mn)
from beam axi Type (Cm) (Cm)
V material budget (1% X/X0 per
layer) 1 SPD 28.2
C Maximum occupancy (central
PbPb) < few % 2 SPD 7.6 28.2 12 100
C 2D devices in all the layers 3 SDD 15.0 44 .4 35 25
C dE/dx information in the 4
outermost layers for particle = el IR 224 52 -
IDin 1/ b region 5 SSD 380 @ 86.2 20 830
6 SSD  43.0 97.8 20 830
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ITS operation and calibration

‘ SPD efficiency in Data and in MC: SSD: module-by-module charge distribution

3 " B B e S o

A ; APt Rl BIPNIN S]  ALICE Performance 102
1.2 250 [ i - workm progresls - ” 3
b i ] 3 . L Ojf"”e“ calibration Vi i sgnonesy A3
o W'MWWWW g # o0 AT e B R Al T LT

o:EIRatlo Data/MC fit (escl. sector9)- - P R i i Wl ill e iy ' 10
for both inner and outer layefgs: B 150 (— | : -
‘“i_ ALICE Performance | | |

o ozg Work in progress  g————s 200 .‘WMMWWW MWW %I! M 1

chip key

SPD: for details see posters by
V. Altini, R. Ferretti, C. Terrevoli

s

Gl]l] 1 l]l]l] 1200 1400 1600
SSD module number

Module 296 on SDD inner Iayer ................ \ ...................

drift speed measured via

Module 453 on SDD outer layer " ...................

..ALICE. Performance...
i workin progress

z
g
integrated charge injectors
:J.J-
£
=

SDD: drift speed vs. time
during p-p run in Dec. 2009

A drift speed stability better 645, . - - - s __________________ R e ______ -
than 0.15% for most SDD 6.4 ______________________________________ ______________________________________ _________________________________
mOdUIeS 3-351_ ..... E—— 1I0 ....... e 1I2 ....... e — 1 |4| ......... e
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ITS Alignment: results

2] LT T 1 7 1T f o [T T
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Primary Vertexing in ALICE

o First reconstruction of interaction vertex from
SPDtracklets (pairs of points in 2 innermost
VERTEX SPD)

C Initiate barrel tracking + multiple scattering

ITS layers), before tracking (

correction in  muonarm

C Monitor the interaction diamond position quasi

C dN/d h measurement with SPD

»  Second reconstruction of interaction vertex
from tracks reconstructed in the barrel

(VERTEX TRK)

C Accurate determination for physics analysis (e.g. D

mesons) cfr . Talk by C. Bianchin

Coordinates of
SPD vertices
A From first p-p run

‘I\\\I‘
Col

« Entries

RMS

Mean

Sigma

0.06327

nstant 23.47

-0.06807

0.04767

(Nov 23,2009) 3

A Vertex
reconstruction
efficiency= 94%

10

j. .‘iilﬂ-

04 0.2 0
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0.04764

-online

v.unj

04 02 0

0.2 04
y SPD vertex (cm)

* SPD RecPoints
Good (crossing the beam pipe, small DCA) tr/acklets
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Vertex efficiency and resolution

| SPD3D & Overall efficiency vs run |

| SPD vertex efficiency vs ntrklets |

> 1.2 ALICE performance l%‘ > 1—
o - _ 4 e A - A 5N
- B work in progress % 3w b S Y A A A A A A A A A A A A A A A
5 1 g |
o [ 08~ £
-E’ B FEREE L SRR N NN S oo N
: 0'8 __ ' . data_0.9TeV (3D+Z reconstrucion) —
»x - 0.6 M 3Dftriggered 900 GeV
g - I . data_0.9TeV (only 3D reconstruction) B
> I & & | seassea MC Phojet (3D+Z reconstrucion) B A 3D+Z/triggered 900 GeV
o [ /] 0.4—
a R
m 04 __ # == === MC Phojet (only 3D reconstruction) - [:l 3D+thriggered 2.36 TeV
- L ﬂ B
- L £ = | ssssEss MC Pythia (3D+Z reconstrucion) 0.2—
= 02— /4 B /A 3D+ZAriggered 2.36 TeV ALIGE performance [%]
> " ’ s === MC Pythia (only 3D reconstruction) B work in progress
UJ:. I T T T T O O B B
0 H 5 : ' lll Lt é - é - 1‘0 0 "’4?@1’#;fﬁz’é@!f’gdﬂdﬁf{}}y;’&?’é}f;@gdeJd’;fJﬂd@i&iggﬁ@dg&@i&déggﬁ;ow
Tracklet multiplicity
Multiplicity integrated 900 GeV 2.36 TeV 200 [t e N
3D reconstruction a 71 % Ea [[78 %SPD DATA fit parameters - X TRK
: ° ey [ ~'y SPD gy = 70.03 + 18,52
3D+Z reconstruction a 93 % 8100017 %4 xTRK o= 612,64+ 32.97
£ sy TRK B=1.08+0.10 ALICE Performance
% 1 DATA fit parameters - Y TRK work in progress
o 800+ Gpy = 78.27 + 14.86
/ \ ..E &4 é 0. = 578.51+ 34.86
SPD & TRKvertex - 3 param S 600 _ 5= 1094010
f|t fu nC'[IOH 2 : 36 TeV Q — f(ntracklets) = o, @ o

Good agreement DATA vs MC

V
S
)
=)

\(not shown in the plot)
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Pileup detection

» Interactions occurring in a time window of 100 ns (4 bunch
crossings) pile -up in the SPD
o The SPD vertexer can be used to tag pile -up events

C After finding the first vertex, the tracklets which are not
pointing to this (omaind) vertex
other vertices originating particles

Event display of a pile- up event at 900 GeV

Run 104892, Dec 12t 2009, 8:47pm 19
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T'irme Projection
TPC

central electrode (100 kV) 85 m3
\ / NeCOZNZ

(90/10/5)

-

A557 568 readout channels

A92 s maximum drift time
A10 bit ADC at 10 MHz
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