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ALICE tools for Data Taking,
Online Calibration and DQM

<2 Experiment Control System (ECS)

<> Detector Control System (DCS)

<2 Trigger configuration + High Level Trigger (HLT)
~2 Detector calibration

< Data Quality (DQ) monitoring



Experiment Control System

» The experiment is run via
the Experiment Control
System (ECS).

o The ECS is a layer of
software which
coordinates various
mdependen’r online

systems dedicated to
different domains:

= ?e’rec’ror Control System
DCS)

= Data Acquisition (DAQ)
= Trigger system (
= High Level Trigger (HLT)

—

Mass
Storage

analyzed events/
trigger decisions

Trigqger

raw event
data |z
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ECS

» ECS manages independent
data taking runs via
“partitioning”

= partition is a group of
detectors :
v ‘Active’ detectors
v’ ‘excluded’ detectors
= Two types of operations:
v Global :all the active detectors
v" Individual : one single detector

v’ Global individual detector
operatiand on are mutually
exclusive

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

& Intuitive and generic method to model the behaviour of a
system or a dévice

= Anobject has a well defined collection of stfates

= Moves between states by executing actions
v" Triggered by an operator or an external event
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TRIGGER

ALICE is mainly a Minimum Bias experiment
o Trigger detectors
= Silicon Pixel Detector (SPD) Fast OR
= VO (scintillators providing MB trigger for the ALICE barrel)
= Time Of Fligth (TOF)
= EMCAL
& Zero Degree Calorimeter (ZDC)
& MUON TRG
= ACORDE

» Trigger classes based on
different combination of
the above dets

= Minimum Bias (based on VO
and SPD)

= High Multiplicity
& Rare signals (dimuon,
electrons, jets)

» Calibration triggers
IFAE10, Roma




High Level Trigger

o Purpose:

= Online event reconstruction and
analysis

= Providing of trigger decisions

o 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
o "Detector Algorithms” (DA) run on Local Data Concentrators (before event
building)
& Compute Calibration values (e.g. baselines, gain, noisy channels, drift speeds,...)
& DAs are integrated in the offline framework (AliRoot)

o A system called Shuttle moves calibration values and selected DCS data

points to the Offline Conditions DB (OCDB)

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

o Obtained calibration parameters available on the GRID after few minutes
& checked by the shifter to validate the calibrations before starting physics data taking

MonALISA Repository :

Your AliEn home % | Calalogue browser & : Repository Home | Administration Section | A

@ ALICE Repostory £ Monitoring for SHUTTLE for data taking at Point2 (click here to go to the test setup) OFFLINE CCll | bl"ClTlon

[) Googie Map SHUTTLE running AliRoot version v4-18-Rev-09 (rev. #39892)
- SHUTTLE siatistics (current status: OMLINE, processing run: 114883, unprocessed runs: 2)
[ Shifters dashboard +
e — DCS errors/last nour: 0, FXS errorsfast nour: 0, GRP failuresfast hour: 0, OCDB errars/ast hour: 0 ° oT a e par‘ame ers
-7 Production info . . .
Run# Run type First seen Last seen SHUTTLE ACO EMC FMD GRP HLT HMP MCH
/Gy b can be obtained via
B1-£] SE Information Lastday ||
-] Services 114883 | STANDALONE today 10:15 today 10:16| Processing h StoreStarted (1) h H I D A I N H 1- d
-] Network Traffic - PP i S““ e On ”“l e
114882 | CALIBRATION today 10:08)  today 10:10|Doneh Done (1) h Done (11 h
(£ fga) T Transfers 114881 | CALIBRATION today 09:58|  today 10:02|Donelh Done (1) h Done (13 h M .
ocay U3 ocay 101 ne ne ne
-] CAF Manitosing 2 : — . = STGT'STI CS
[0 SHUTTLE 114880 | CALIBRATION today 09:53)  today 09:54|Done Done (1) h Done (11 h
B Buid system 114879 | CALIBRATION today 09:51 today 09-52 |Done h Done (11 h Done (13 h . . .
. ﬁ e e ACO: Run number: 114879
[ Bandwidth tests 114878 | CALIBRATION today 09:49|  tocay 0949 Donen ERNE Done (1) h ° anpraTio n as rai n
~{7) Dynamic charts 114877 | CALIBRATION today 09:47|  today 09:45Donelh Done (1) h Done (11 h
—_— 114876 | CALIBRATION today 09:44|  today 09:45|DonE Dene(1)h Done (1) h Cur‘r‘en"'ly under‘ STUdy
114875 | STANDALONE today 09:42  today 09:43|Doneh Done(lih
This page: bookmark, URL 114873 | CALIBRATION today 09:43 today 09:44) Done b Dene (1) h Done (1) h
114872 | CALIBRATION today 09:41 today 09:42 |Done b Done(lih Done (11 h
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AMORE

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

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

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

v’ Reconstruction performed online on dedicated machines 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
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Fast Offline & performances

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

~>calibration
<~ reconstruction
=alignment



\ ALICE Eerformance
Event %‘ R
Reconstruction -

Py 1.450 Gevic
Decay length: 6.85 cm

o+ Online event reconstruction and
analysis, visualization (fast ‘rracking)

and vertexing -> HLT ,,...7;....,

L FGST Offline: ‘ Run 104892, raw data chunkOéOOO10892020.130, event in chunk 1840
pass 1 reconstruction - immediately after
data taking

& Data -> (via Shuttle) Castor (Mass storage @T|er'0)

= Local reconstruction detector by detector E\éesn[’gsfurr:wenacégyba’ra
= Event building & Vertex spd

= Vertexing & pile up detection = Vertex tracks

= Tracking (barrel and muon arm) = Tracks

= VO and Kink finding = Rec points

associated to

Preliminary results presented by R. Nania & C. Bianchin tracks....
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Inner Tracking System
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]

]

]

Inner Tracking System (]

Six layers of silicon detectors
= Coverage: |n|<0.9

Three technologies
= Pixels (SPD) 9.8 M channels
= Drift (SDD) 133 k channels

= Double-sided Strips (SSD) 2.6M

channels

Design goals

= Optimal resolution for primary
vertex and track impact
parameter
& Minimize
v' distance of the innermost layer
from beam axis (<r>=3.9 cm)
v material budget (1% X/XO0 per
layer)
& Maximum occupancy (central
PbPb) < few %
= 2D devices in all the layers

= dE/dx information in the 4
outermost layers for particle
ID in 1/B2 region
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ITS operation and calibration

‘ SPD efficiency in Data and in MC: SSD: module-by-module charge distribution
T L D SN
A : d Al WO S ALICE Performance 102
12 250 .'.I Y - work in progresls - i 3
o -t i z_Off"”e C?"b'jﬂ‘f'?j' SRR
i b A willual w oo T E P I TN O CeR ey
o:EIRatlo Data/MC fit (escl. sector9)- Sy Lol iateiz e w ik gy i'l i ik _ 10
for both inner and outer layefgs: B 150 |— | dk i -
02 ALICE Performance | ]
oD:— 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

drift Speed measured Via E- :oju:e j:: on ZZZ inner Ilayer ................ ...................
. e = : odule on outer laver —
integrated charge injectors ¥ ; hd _ALICE Perfarmance..
a = i workin progress

- - 7] r= . “ " O S— B T Y
SDD: drlft Speed VS. tlme E 665:%__ ..... ‘ N T e
durlng pP-p runin Dec. 2009 ) 355_ ...................... [ Onhne DA ] ........... . e
9 drlft Speed Stablllty better 645;— ..... " S - S % . .................. P . e ... ..... ...... g
than 0.15% for most SDD 84;— ..... ...................................... ...................................... .................................
modules 3-351_ ..... e é R é R — 1I0 ....... e — 1I2 ....... R 1 |4| ......... e
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ITS Alignment: results

2 L T T T T | T T T T T | T T T
y §1 200 SPD | seeeses not aligned
‘JEJI _|_ © S | sectors ]
: : N\ B — —— half-staves _|
- S 1000: modules -
. -#_'#'_}_ | 8001 | -
= - ) 600k 0=48.8 + 0.5 uny
Pt - i
| 4001 -
Axy = distance between 2 0= -
half tracks in the xy plane at I WL g, ET s
y:O -20000 - 0 1000 2000
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with survey 2400
- Millepede with >

Alignment of the ALICE inner tracking system

cosmics used
mostly to align
the whole SPD

200

Alignment
with
Millipede for
SPD >
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approach

-

/

with cosmic
ALICE colla

-ray tracks
boration 2010 JI

NST 5 PO3003

barrel w.r.t.

\.SSD

/

T T I T T T T T T -
. SSD layer5-to-layer6 residuals
---w/o survey |
with survey Mean 3.7 + 0.4 um
Sigma 29.4 = 0.4 um A




Primary Vertexing in ALICE

» First reconstruction of interaction vertex from
SPD tracklets (]Eairs of points in 2 innermost /
ITS layers), before tracking (VERTEX SPD) /

= Initiate barrel tracking + multiple scattering
correction in muon arm

& Monitor the interaction diamond position quasi-online
& dN/dn measurement with SPD

» Second reconstruction of interaction vertex \
from tracks reconstructed in the barrel \ | — /
(VERTEX TRK) \\ « SPD RecPou?rls - //
. . . . Good (crossing the beam pipe, small DCA) tracklets
& Accurate determination for physics analysis (e.g.D Fake (rejected by the vertexing algo) tracklets
mesonS) Cfr'. Talk by C. BiGnChin O Primary vertex
COOI‘dInateS Of . ‘RMS 0.06327 ] TRms 0.06898 S msu_‘mlmwwwRMS 5.707
SPD vertices N AR * N T I o
* From first p-p run s 00w | fsgma o] | 1wl R
(Nov 23,20009) 3 T L -
* Vertex : o
reconstruction ,
efficiency= 94% 1 E
ol .‘i&l* u.dHJ ulemm

04 02 0 02 04 04 -02 0 02 04 -40 -30 -20 10 0 10 20 30 40
IFAE10, Roma x SPD vertex (cm) y SPD vertex (cm) z SPD vertex (cm) 17



Vertex efficiency and resolution

| SPD vertex efficiency vs ntrklets | | SPD3D & Overall efficiency vs run |

1.2 ALICE performance l%l

-

> >
o B ! o L EAwAy
s F work in progress 5 AANAAAAR A LA A A hohhoh bAoA A A
[ B L
= 1— = r
% R w 0.8— £+
2 L FRISE RASE TR N B R e
: 0'8 __ . data_0.9TeV (3D+Z reconstrucion) [
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g - I . data_0.9TeV (only 3D reconstruction) :
Q 06 [ | .
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a [ ] 0.4
cn") 04 __ # == === MC Phojet (only 3D reconstruction) - [:l 3D+thriggered 2.36 TeV
.1 _ @
- L £ = | ssssEss MC Pythia (3D+Z reconstrucion) 0.2—
ALICE f
= 02 4 B /\  3D+ZAriggered 2.36 TeV performance %I?
> Q" ’ s === MC Pythia (only 3D reconstruction) [ work in progress e
- - olL 1
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2 4

[N I I S A Sy O Ay
! L - 704709789709 749 3 P2 I P 399 499 789 784 794 9835 954 999 989 159 99 8 o 09 395 9 850505
run
Tracklet multiplicity

Multiplicity integrated 900 GeV 2.36 TeV | _, .0
3D reconstruction 71 % =278 %
3D+Z reconstruction 93 % =297 %

Ox ‘slpb DATA fit parameters - X TRK
oy SPD Opx = 70.03 + 18.52

o =612.64 + 32.97

4y TRK B=1.08+£0.10

(=
(=]
o

I
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>
-
A
~

ALICE Perfatrmance

DATA fit parameters - Y TRK work in progress

- Opy = 78.27 £ 14.86
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B=1.09£0.10
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o
o
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Good agreement DATA vs MC
\_(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

= After finding the first vertex, the tracklets which are not
pointing to this ("main") vertex are used to check if there are
other vertices originating particles

Event display of a pile- up event at 900 GeV

R (cm)

Run 104892, . 8: 19



Time Projection Chamber

central electrode (100 kV)

Inner
Readout
Chamber

Outer
Readout . J i
Chamber § i

IFAE10, Roma

TPC

85 m3
NeCO,N,
(90/10/5)

» 557,568 readout channels

92 us maximum drift time
* 10 bit ADC at 10 MHz
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TPC calibration

o TPC installed in ALICE since 2007, running continuously from May to October
2008 and since August 2009

o > 750 million events (cosmics, krypton, and laser) recorded, with and without B
o first round of calibrations (dE/dx, momentum, alignment, gain) completed

before collisions

cosmic shower event

[ J. Alme et al., TPC collab., arXiv:1001.1950
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Preliminary
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value (5% at
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TOF performance

) N . . .

» Time resolution from cosmics
r Tmeas=t-1o = First corrections al readz/
/] S implemented in 2008 =130 ps
it L—" ]

= - ;'I ." ° At=Tneastcorr = After 2009: new calibr'aTion,

more statistics, track quality
,,% Toq—L/C selection -> 0=89 bs

S 60000 ALICE TOF ,,:_.i Entries 753547 |
o Track Matching with TPC & Cosmicrays2009 | [ | oneent SRS
& FWHM = PAD size 25 cm 1 °°%%% Preliminary (] | i o
& Smearing due to Sa0000— Y4} 2009-Dec.
resolution on extrapolated § -
track from TPC 30000 o; =89 ps
b || e paszoz2sm L | - o
aooé_, , el , s 20000}
ok 10000
3005: | : :I L | L \ ool N R e i — I L
mE——gbe L L R L 01 08-0604-02 0 02 04 06 08 1
wi— At - L/c (ns)

e Results of the ALICE Time-Of-Flight deetector from
- ' ' ' ' A the 2009 cosmic-ray data taking 29
Distanza TPC track — TOF hit  ALICE-TOF collaboration Accepted by EPIC



Conclusions TS dEfax

» Long way to commission, 100 MeV/c

. e dEdX distribution (ITS signal, truncated mean) [Entries 148725 |
calibrate and align several O LL -

T N A
deTeCTorS Wl.'.h dlffer.enT §500* p Cuts: chi2<10, DCA<0.8, 4+1 ITS pts _:I_
characteristics w, AALIAE PERFORMANCE 1]

L \T e - . . 1 310
. ork in progress 19
o R@SUITS are pGY|n9 Offl 300[- . ?
i 200" 1,
TPC dE/dXx : |
TOF 100~ = .
250 = —————— = ideal for Oz.e.{ iicsaisniiiiiiiiiE
P@900GeV 3 high momenta o " momentum (Gevi)
S 200 F | . :
g i AL'CrEk performance 1& ~_ ALICE Performance b
— [ work in progress i - “ . work in progress
© 150 F \
= : i
< 100 _ i
é - o 08— 10
-L-j-l-.. ; : p+p at s = 900 GeV (2009 data)
- 90 - p
i T 0.6
0 [ 1 -
1 10 04_|....|....|....|....|....|. 1
momentum p (GeV/c) 0.5 1 15 2 2.5 3
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Backup
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ITS alignment strategy

Data sets: cosmics + first pp collisions (and beam gas)

& use cocktail of tracks from cosmics and pp to cover full detector
surface and tfo maximize correlations among volumes

Start with B off, then switch on B (pp)
= possibility to select high-momentum (no multiple scattering) tracks
for alignment
General strategy:
= validation of survey measurements with cosmics
= start with layers easier to calibrate: SPD and SSD
v" good resolution in r¢ (12-20 um), worse in z (120-830 pm)
= global ITS alignment relative to TPC (already internally aligned)

= finally, inclusion of SDD, which need longer calibration (interplay
between alignment and calibration)

Two independent track-based alignment methods:
= global: Millepede (default method)
= local: iterative method based on residuals minimization

o

o

o

o

IFAE10, Roma Stefania Beolé



Alignment for Silicon Drift Detectors

o SDD =2 the two intermediate

layers

o In SDD, local x determined from

drift time:
Xjoc = (t - to) _" V qrift
v'two calibration
parameters: t, and Vi

o Interplay between alignment

and calibration

o tyand v (also obtained
Injectors) as additional
parameters in Millepede

%6
IFAE10, Roma
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Comparison DATA -MC @ 2.36 TeV

o o for VERTEX TRK and SPD vs tracklet multiplicity

O xIMIC' s DATA fit parameters - X
700 Ay MC Gpy = 70.03 +18.52

® x DATA o=612.64 + 32.97

4 y DATA B=1.08+0.10 ALICE Eerf mance
600 DATA fit parameters - Y work in pragress
500 Opy = 78.27+ 14.86

«=578.51% 34.86
F=1.09x0.10

400
f(ntracklets) =0, ® — %
300 ® \ntracklets”

TRK vertex distrib sigma [um]

|IIII|IIII|IIII|IIII‘i_.II_

III|IIII|IIII|IIII|IIII|III8|_LQ_

o x MC DATA fit parameters - X
200 Ay MC Gpy = 75.00 fixed
% * x DATA o =1047.24 £ 46.10
100 ol P 000 4+ y DATA B =1.00+ 0.04 ALICE Perfoymance
- DATA fit parameters - Y work in progress
L I e e B R S SR IR RN I g 800 Gpy = 75.00 fixed
0 5 10 15 20 25 30 35 40

o =1112.49 + 44.47

Tracklet Multiplicity B=1.05%0.03

600

o

\ ntrackletsI3

f(ntracklets) =, ®

400

SPD vertex distrib sigma [um]

N
(=]
o

by

CEll o L b

11 1 ‘ I | | - ‘ I | L1 1 | | | - ‘ | T — | | - T
5 10 15 20 25 30 35 40
Tracklet Multiplicity

O
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HLT - Interfaces

DCS
values

DCS

(Detector Control System)

Control

Processed

Calculated events J Trigger

values decisions
Same AliRoot Software
optimized for speed:
SDD offline Online event

Cluster finder is same monitoring
as in HLT

Event

data OFELINE )

Calibration
data

New calculated
calibration data

FEP = Front-End-Processor;, DDL = Direct Data Link;
HOMER = HLT Online Monitoring Environment including ROOT




AMORE

Online Data Quality Monitoring Framework

Rare/All N

BUSY, DDL

H-RORC

10 DDLs
10 D-RORC
175 Detector LDC LDC 10 HLT LDQ

Sub-event i l
eom] | Event Building) Network

|
}
" e ELE s s
File T
| Storage Network =

s ] || DS ]
! v /

DATA QUALITY MONITORING -

HLT Farm

123 DDLs 262 DDLs
329 D-RORC

Load Bal .
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