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Raw Data format

The DAQ save all hits with corresponding infomation on one time window (= 1 « Trigger »).
The end of the trigger correspond to the time of full memory of one of the detector ASICs.

The dead time (~400ms) between two following triggers corresponding to data transfert of all
ASICs.

The RAW data are first saved in a LCIO file as "LCGenericObject" with all information and
environemental condition (temperature ...)

The second step consist in translating the previous file on another file with RawCalorimeterHit
collection. (streamout)

The Data are present in the CALICE Grid on the folowing folders for each period (PS &
SPS) :
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Summary Diagram of SDHCAL Data
Reconstruction

RAW DATA
Collections of LCGenericObject Streamout
1 LCEvent = 1 trigger

1 LCEvent = 1 trigger
Collections of RawCalorimeterHit

Cut on number of layers

ILCSoft Analysis
tools

Time window span

Geometry

Root analysis

Exerimetal setup
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Data reconstruction Algorithm

To select the physical events, a framework called
Trivent has been developped based on marlin
processor availble on ILCSoft.

Trivent selects the hits clusterised in time
This selection follows 3 steps :

 Determine the peaks on time spectrum with
Nhit > noise_cut

« Select the hits in the time window
t_peak +- window_size

e The selected hits are saved in the new LCIO
file as CalorimeterHit collection.

Cuts to take only the physical events :

» Electronic noise cuts Nhit/trigger < 10/5

 Numbers of the layer > 7 (example)

Add PID variables of events to tag events by type.
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XY Map (40 GeV) XY Beam profile

40 GeV

More than few layers
must be hit in the same time

XY Beam profile

» This cut reduces significantly the noise.
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SDHCAL Event display "Druid"

Druid is one package of the ILCsoft used to display the event from LCIO file.

The folowing pictures is an example of 2 reconstructed events.
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» The color is correspondig to the different
thresolds.
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SDHCAL preliminary PID

« A Module of PID is also under devlopement to tags the event with the particle type. A
clusters are created with all hits in it, some cuts on PID variable define the kind of coming
particle.

: LCIO file (with PID)
First process Second process

LCIO from Trivent (PID variable (cut on PID
calculation ) variables)

ROOT Tree

* Number of Fired Layer : Nrpc * Ellipsoide parameters
* Total Number of hits (Nhits) and for each threshold Nthr e Principle axes
* Maximum of Shower logitudinal profile : * Volume

» Center of gravity

N, = max {N,(K) | K € [1, 50]} e Fractal dimension

« Shower maximum position : FD,= { logR, >+] with R, = N“N
me:.'.\; = Z(Nzr'r = NIM.\;) nga !
« Shower begin position : * Ref : Fractal dimension analysis in a
_ highly granular calorimeter M Ruan et
Zyegin With Nyl Z = Zegin) 25 al 2012 J. Phys.: Conf. Ser. 368 012038
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Very preliminary Pions Selection
An Example

* An example of PID using two variable tuned by hands.

nrpc

PID
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Pions Selection Example

12 GeV Pions (#run : 714133)

Nhit distribution Pion 12GeV
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C 3l CALICE preliminary | Enves 7768 || e1n3l Entries 7768 |
O 10°F o | o10°f
) ' Constant  6894+0018 | J > B RMS 62.39
++ Slope -0.1365 + 0.0019 ] L | Constant 1084 + 15.4 ||
N Mean 2228+0.7 H
| 2 Sigma  61.49+0.52
107 = 10 E
10 ] u ]
3] [/ 1
m -/ R
] i 7
J 1E | CALICE preliminary =
....................................... - 0 N 0 | 0 N 0 ‘ I\ —
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Z[x2.8cm] Nhit

The exponentiel depth distribution of the Number of the hits distribution for 12GeV Pi -

first nuclear interaction in the showers
(neglecting backscattering)
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Data Quality Checks
(on going...)
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Data quality (DQ) check

Two checks :

e Online DQ check
« Offline DQ check

The first DQ check is tacken directly by monitoring the data acquisition during the run

by some control histograms.

e Asic & Occupancy (noise)
 Efficiency by layer
 RPC position map
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Offline DQ line
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Offline DQ line
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DRUID, RunNum = 714673, EventNum = 6684 DRUID, RunNum = 714673, EventNum = 12746

Hot Noise
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DRUID, RunNum = 714525, EventNum = 32 "RunNum = 714525. EventNum = 51

Hadronic shower
(90GeV)
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Summary

e A version of data reconstruction software is ready & it available on ILCSoft.
 The framework is based on ILCSoft (LCIO, Marlin, ... )

e The PID will be included very soon (some improvement are needed)
 The Raw & Reconstructed data are available for all CALICE collaboration

on Grid.
* The Data analysis has also begun and a preliminary results are produced.

* To come soon: DQ reference table
* Quality, flag to potential problems, Statistic, Composition, ......
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