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Overview/Reminder

* Goal: standalone test beam simulations to be run on a regular basis

e Calorimeter test beams of interest covering a wide range of energy

e CALICE
e ATLAS Hadronic Endcap Calorimeter (HEC) & Tile Calorimeter (TileCal)

* Challenge: get access to data and simulation tools or retrieve TB
setup geometry information ®p efficient communication with
collaborations is key!



CALICE Calorimeter Prototypes

CALl@

* This work: Si-W ECAL calorimeter prototype to test first hadronic
interactions & hadronic interactions @ low energies
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e CALICE SIW-ECAL

CAM@

9.0 mm

| |+ Active material: 525um Si P-I-N diodes
% % * 3 Modules with different absorber thickness: W plates
HEEN 1.4 mm, 2.8 mm & 4.2 mm, total thickness 24.6 X, = 1 A,
JEEEEEE * 30 layers with 1 x 1 cm? granularity: total active area =2
[] | 9720 pixels

62.0 mm

e 1t- test beam @ Fermilab in 2008: 2 — 10 GeV, published in B. Bilki et al., NIM

A794 (2015) 240-254; access to data via some pre-analysed ROOT files

 Standalone simulation of test beam setup exists on gitlab: ep-sft/calice-siw-ecal-
tb, contains information on observables (hit position, energy) via hits in sensitive
detector volume with pixel precision; analysis scripts to obtain physical
observables

e Currently being integrated in the validation framework (thanks Dmitri)
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http://dx.doi.org/10.1016/j.nima.2015.05.009
https://gitlab.cern.ch/ep-sft/calice-siw-ecal-tb

CALICE — Existing Observables

CAl.l@

Lateral shower & longitudinal shower shapes, mean values as function of beam energy
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CAl.l@

* CALICE Collaboration very happy about the results, expressed interest
to elaborate and extend to other quantities such as angular
distributions etc.

CALICE — Potential Extension...

o
N

0.7 T T T T T T T T T T T T T T T T T T T T T
L[C L | T T 1 | T T 1 | T T 1 | |||||||| T [ | | [ [ | | ]
- CALICE PRELIMINARY - CALICE PRELIMINARY ]

10 GeV ] 0.65— —:
e 1 FNAL 2008 ]

°
—
o]
|
<f_>
fir

5

-

D
I

() QGSP_BERT . N ]
FTFP_BERT . 0.6— —

Entries (normalised to unity)

0.14f QGSP_BERT double 7 bkg —| -
- FTFP_BERT double n" bkg B r 7
0.12f- = 055 C
0.1 s R 0.5 ]
b E -
0.08 g P . ] 0.45- 7
0.06} ] e

04l e 7 FNAL 2008 -

004t [ E - =~ QGSP_BERT |
] 7 0.35— -
0.021F ﬂv .Ag. 1 ‘I 'L" ,I 7 - FTFP_BERT |
o P - —'-xl--L-"“'“‘- J.'---'-.f--'--'- ‘5"}- Covn b b b b B b b B e 1

¢

0'31 2 3 4 5 6 7 8 9 10 M
Beam energy [GeV]

30.10.2018 G4 Simulation Meeting, K. Nikolics 6



ATLAS TileCal Test Beam

* Fe-scintillator: 4 and 5 mm iron plates =
sandwiched by 3 mm scintillator tiles 3
with periodicity of 18 mm 2

* Test beam setup: one production barrel E
module of 5.64 m & two extended barrel =
modules of 2.93 m on top L o i e

* Longitudinally showers fully contained;
lateral containment 99 % (2 A thickness) Information on:
thanks to orthogonal * longitudinal shower profiles

. » |ateral spread (regression tests?)

¢ SPS tESt beam IN 2002: TC+ and p beam * Energy resolution

20-180 GeV
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http://cds.cern.ch/record/1004188/files/tilecal-pub-2007-008.pdf

ATLAS TileCal Simulation Code

Access to original code granted, however, original code strongly
embedded in Athena framework, approach: GDML geometry file 2
standalone simulation exists, some analysis needs to be added
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Energy calculation in Tile TB @

* Each side (positive & negative) of Barrel Module connected to 48
PMTs but only 45 used, with each cell (A, B, C and D) being connected
to 2 PMTs

* Select events with total energy within 3 sigma around peak

* Get energy distribution as function of depth in Barrel Module 0;
depth is taken as size of the B sub-cell

* Some PMTs not used in Barrel Module
* For longitudinal shower only Barrel O considered and multiplied by 2
* Truncate tail of the distribution where energy ~ at noise level



Conclusions & Outlook

* 3 test beam candidates for physics validation
* energy region covered: 2-180 GeV

e CALICE TB simulation done, simulation code & some analysis scripts
on gitlab; integration into validation framework currently being done

* ATLAS TileCal TB geometry files retrieved as GDML, standalone
simulation code using CALICE approach “under construction”; details
such as mapping of TileCal cells and PMTs still needs some work
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CALICE — longitudinal shower shapes
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ATLAS Hadronic Endcap Calorimeter

e Simulation software as received originally already standalone

* Retrieved GDML file of test beam setup, construction simulation
« skeleton » around; original code can be made to run but needs a bit

of work

Access to
* SPS test beam 2000-2001 * Longitudinal shower shape
* electrons: 6-150 GeV * Energy response and resolution
. charged pions: 10-200 GeV . !—Iadronic shower shapes (fraction of energy
in a HEC layer w.r.t. total energy

* muons: 120,150,180 GeV reconstructed in pion cluster)
e e/mratio
* lateral spread (regression tests?)




ATLAS HEC Test Beam

* HEC: Liquid Argon sampling calorimeter with parallel Cu absorber
plates, 8.5 mm gap between absorber plates

 Two modules: front HEC1 (82 cm length, 25 mm absorber thickness)
& rear HEC2 (96 cm length, 50 mm absorber thickness)

< 40cm fe tem Py ' * Total thickness of

— el calorimeter is 103
MWPCZ . .
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= Fig. 5. The setup used for data taking in the beam tests. The trigger is defined by the scintillation counters B1, F1 and F2 and the | n | ( | n | )

scintillation counter walls VM, M1 and M2.
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https://www.sciencedirect.com/science/article/pii/S0168900201013389

