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e 2 main tasks
o RootTreeWriter
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Archaeology

Fixing of different variables

Documentation on Confluence

Processor/engine implementation now in Vladimir's hands

o  Simulation Studies

Fixing of several issues

Muon studies

Adaptation of the “MIP2GeV conversion factor”
Pion studies
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e 2 main tasks
o RootTreeWriter
e Archaeology
e Fixing of different variables
e Documentation on Confluence
e Processor/engine implementation now in Vladimir's hands
o  Simulation Studies
Fixing of several issues
Muon studies
Adaptation of the “MIP2GeV conversion factor”
Pion studies
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e RootTreeWriter: Processor with several engines converting reconstructed

slcio data into root trees, but also calculating several variables
o Ongoing adaptation: Calculations done on slcio level, RootTreeWriter only as converter
(VIadimir)
e First step: Archaeology to find exact definitions of several variables and try to
document everything
e Second step: Adapt variables which don’t represent what they are expected to

be
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e Now actually looks like energySum/cellSize?
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e Now counts events instead of hits, starts at 1
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e energyDensity and all variables dependent on this
o radiusgw!

o |(EVt

e eventNumber and all variables dependent on this
o all per layer-variables

e cellSize in mm instead of cm
= All variables now represent what they are expected to be
= RootTreeWriter is in a place where it can temporarily stay
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e 2 main tasks
o RootTreeWriter
e Archaeology
e Fixing of different variables
e Documentation on Confluence
e Processor/engine implementation now in Vladimir's hands
o  Simulation Studies
Fixing of several issues
Muon studies
Adaptation of the “MIP2GeV conversion factor”
Pion studies
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e https://confluence.desy.de/display/Calice/RootTreeWriter

X Confluence Spaces ~

People Create  «e

August 2018

SPACE SHORTCUTS
[ How-to articles

[#) FLC HCAL

(7) FLC wiki

(7] CALICE Twiki

(7] stash CALICE Soft

[7) Github CALICETB

PAGE TREE

+ AHCAL Meetings

v AHCAL engineering prototype

= Standalone software

= Bring up fo life an HBU (USB based) -

> Calibration Procedures
« Simulation
v Reconstruction
= How to use the Event Display
* RootTreeWriter
> CALICE testbeams
> CALICE Software
> Tools

> CALICE Database

£¥ Space tools ~ «
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RootTreeWriter

Christian Graf posted on 07. Aug. 2018 05:22h - last edited by Saiva Huck on 23. Aug. 2018 03:08h

General event variables: 4*

One value per event

Separated into event,
layer and hit variables

runNumber (int)
Same for all events in one run .
(nt) < variable types
Starting at 0 and going to number of events -1
eventTime (float)
BIF timestamp in unix time
ahc_iEvt (int)
Starting at 1 and going to number of events (
ahc_nHits (int)
Number of hits per event
ahc_nLayers (int)
Needs work: currently 100 for all events, meant to be the available number of layers from database
ahc_energySum (float)
Summed up energy of all hits above threshold per event in MIP:
ahc_energySum = Y 2her i1 ghe hit Energy;
ahc_energyDensity (float)
Energy of all hits in event divided by tile surface in MIP/mm?

. hc_nLayers ahe_nHitsPerLayer;—1 3hc_hitEnergy,

ahc_energyDensity = Y i3 e yeri =t — 2

S 9y Y= ZFO ahe_cellSize;’
ahc_radius (float)
Mean shower radius of an event in mm <;

. XP™ ! ahe_hitRadius;

ahe_radius = ahc_nHits
ahc_radiusEw (float)

Mean energy weighted shower radius using the layer-wise center of gravity in X and Y in mm
yers (ZM’ nHitePerLayery-1 ahehi
-0

heck for ever

€ Short explanations

Definitions in the form of
equations used in the
code

units

| Y 2 = 2
4 (a}lc._cogXPcrLayzr, —ahc,hapo.,o],) + (ahc_ngPerLayw. —athmPoau_,) )
5

ahc_radiusEw =

ahe_energyDensity
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https://confluence.desy.de/display/Calice/RootTreeWriter
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e 2 main tasks
o RootTreeWriter
e Archaeology
e Fixing of different variables
e Documentation on Confluence
e Processor/engine implementation now in Vladimir's hands
o  Simulation Studies

e Fixing of several issues _ .
e Muon studies . Simulation Story
e Adaptation of the “MIP2GeV conversion factor” — May data

e Pion studies
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e No MIP peak in simulated pion data
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e No MIP peak in simulated pion data: check muon simulations
e Also no MIP peak in simulated muon data
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—+— Data
—+— MC

= We must be losing low-energy hits!
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energySumHisto_Data

Entries 270532
Mean 57.26
Std Dev 36.13

energySumHisto_MC
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hitEnergyHisto_Data
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40
Hit Energy in MIP
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No MIP peak in simulated pion data: check muon simulations
Also no MIP peak in simulated muon data: is the peak shifted by the
“‘MIP2GeV conversion” factor or cut off by thresholds?
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IMIJIII LML

hitEnergyHisto_Data
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Std Dev

Entries 1.045909e+07

1.471
1.353

] hitEnergyHisto_MC

Mean
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Entries 204626
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MIP2GeV adaptation
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e No MIP peak in simulated pion data: check muon simulations

e Also no MIP peak in simulated muon data: no difference from threshold
changes, “MIP2GeV conversion” is not the problem

e Pedestal subtraction as simulation killer: not added pedestal is subtracted for
simulation data during reconstruction
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Number of Entries
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4 6
= MIP peak appears!
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No MIP peak in simulated pion data: v

Also no MIP peak in simulated muon data: v
Pedestal subtraction as simulation killer: v
nHits and energySum shifted to higher values
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Distributions shifted

Calorimeter for ILC
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No MIP peak in simulated pion data: v

Also no MIP peak in simulated muon data: v

Pedestal subtraction as simulation killer: v

nHits and energySum shifted to higher values: check layer profiles
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Energy Sum in MIP/Number of Events
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No MIP peak in simulated pion data: v

Also no MIP peak in simulated muon data: v

Pedestal subtraction as simulation killer: v

nHits and energySum shifted to higher values: check layer profiles
Simulated layer profiles have additional layers
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Energy Sum in MIP/Number of Events
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No MIP peak in simulated pion data: v

Also no MIP peak in simulated muon data: v

Pedestal subtraction as simulation killer: v

nHits and energySum shifted to higher values: improved
Simulated layer profiles have additional layers: v

MIP peak not exactly at 1 MIP
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MIP peak at > 1
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8 30000 — histo
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2 |
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pd E 2
20000 — x2 / ndf 2.626 /2
B landau width 0.1038 + 0.0081
B mpv 0.9556 +£0.0018
15000—
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No MIP peak in simulated pion data: v

Also no MIP peak in simulated muon data: v

Pedestal subtraction as simulation killer: v

nHits and energySum shifted to higher values

Simulated layer profiles have additional layers: v

MIP peak not exactly at 1 MIP: adapt “MIP2GeV conversion” factor using
Landau-Gauss fit used for MIP calibration

Summary of the 2018 Tokyo Analysis Workshop - Saiva Huck
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MIP peak very close to 1

10000f—
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60001—

4000

histo
Entries 151793
Mean 1.392
Std Dev 0.8449
%2 I ndf 59.56 /9
landau width 0.09886 * 0.00643
mpv 0.9071 £ 0.0019
area 1e+04 + 9.6e+01
gauss width 0.2318 + 0.0085
| NN

aces
acet
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8s80]
5501
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Ram

fitting — root.exe « rvut =1~ 110%0

2000

.1‘.1|||||11|||||-'r"|‘4
% 1 2 3

binning:
root [1]

[UHHs-MacBook-Pro:fitting saiva$ root -1
[root [8]
Info in <TCanvas::MakeDefCanvas>:
chi2: 59.5625, ndf: 9
chi2/ndf: 6.61865
MPV: 8.998363

.x fitMacro.cpp

created default TCanvas with name cl

Maximum value: 0.998363
360 binning: 15 bins/MIP

= Deviations below 1% for different fits, binnings and energies
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No MIP peak in simulated pion data: v

Also no MIP peak in simulated muon data: v
Pedestal subtraction as simulation killer: v

nHits and energySum shifted to higher values
Simulated layer profiles have additional layers: v
MIP peak not exactly at 1 MIP: v

Rise in layer profiles for simulated data
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Rise in layer profiles
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No MIP peak in simulated pion data: v

Also no MIP peak in simulated muon data: v
Pedestal subtraction as simulation killer: v

nHits and energySum shifted to higher values: ?
Simulated layer profiles have additional layers: v
MIP peak not exactly at 1 MIP: v

Rise in layer profiles for simulated data: ?
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g [
= 0.22— =
g F —— Data
9] —
é 0.18— ] —— MC
Z 016/ — . nHitsHisto_MC | nHitsHisto_Data
£ 0.1 | Entries 5000 || Entries 254822
E 7 'E
2 - L Mean 40.57 || Mean 38.7
E 012 I Std Dev  4.827 | Std Dev  3.869
UJ = ~
o —
2 o008 A
E —
Z 0.06—
0.04— i
0.02— m
0 : 1 1 1 I 1 L r[‘ | 1
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Number of Hits

= Does not change the eX|st|ng Issues

= Not at all optimized yet!
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No MIP peak in simulated pion data: v

Also no MIP peak in simulated muon data: v
Pedestal subtraction as simulation killer: v

nHits and energySum shifted to higher values: ?
Simulated layer profiles have additional layers: v
MIP peak not exactly at 1 MIP: v

Rise in layer profiles for simulated data: ?

To be continued

u...‘...
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e 2 main tasks
o RootTreeWriter
e Archaeology
e Fixing of different variables
e Documentation on Confluence
e Processor/engine implementation now in Vladimir's hands
o  Simulation Studies
Fixing of several issues
Muon studies
Adaptation of the “MIP2GeV conversion factor”

Pion studies —» 10, 30, 50, 80, 100, 120 GeV
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Energy Sum in MIP/Number of Events
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Number of Entries
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Number of Hits/Number of Events
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DER FORSCHUNG | DER LEHRE | DER BILDUNG C_aylorimeter for ILC

e Done:
o RootTreeWriter is in a reasonable state for being left as it is temporarily
o RootTreeWriter documentation is complete
o Many simulation bugs are fixed and May simulation is working reasonably well for current status
o  Simulation MIP peak is very close to 1

e Ongoing:
o Pion simulation studies
o Different detector positions for simulated muons
o Clean-up of data for comparison to simulation
e Future steps:
o Investigate the shift to larger values and rise with increasing layer number in simulation
Higher statistics for everything

O
o June data simulation studies
o Repeat studies for new calibration constants
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DER FORSCHUNG | DER LEHRE | DER BILDUNG C_élorimeter for ILC

Thank you for the very instructive, productive and also fun workshop!
Thanks to everyone for the help, especially Christian!
Thank you for including us master students as a real part of the team!
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