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Overview - Software Workflow

DD4HEP —> Digitization

CED

Event Display

—
Marlin Processors -

Data —> LCIO Collections Reconstruction | —» Offline Monitor
Event Bundlng _
—> Analysis
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Rely on ILCSoft (Marlin Processors)

Software chain build with future linear collider experiment in mind
- validation of simulations

Data and simulation are processed by the same pipeline
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Test Beam Campaign at CERN / SPS

- CERN / SPS H2 beam line (9.5. - 23.5.18)
- Installation of 38 layers, nearly 22,000 channels

- Technical Objectives:
- prove concept of scalable scintillator on tile design

- reliable operation of large prototype

- Scientific Objectives:
- energy linearity

- hit time analysis

- shower profiles
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Run Program

Muon:
- 40GeV and 120GeV scans with movable stage

- at least 5000 hits per channel for time calibration
and to cross-check MIP calibration

Electrons:
-10GeV - 100GeV

Total Events

Hadrons:
- 1OGeV - 16OGeV 2.71E+07

LED runs for gain calibration

TotalEvents

1.20E+07

1.00E+07

7.95E+06

Running with and without power pulsing
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Monitoring

- Labview:

- first impressions on data completeness

Christian Graf
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Monitoring

- Labview
Power Pulsing On LED Run
- Temperature Monitoring:

- temperature decrease for power pulsing
- temperature increase for LED runs

tempgrature sensor 1
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Monitoring
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- Labview
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- EUDAQ Monitors:
- wire chamber hit maps
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Monitoring
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Monitoring

™ S DMAHCAL vi4

. Mode Analysis . OFF
n Server Numbey of Clients : 0 ) - A=
- Labview LALI{GO
@ lasTrun lind i v ;.
Enter manually Calorimeter for | R=z0 Parameters
tmb Confinure MIP Conversion : 0

prdnatal Subatraction © 0

- Temperature Monitoring

Analysis Parameters

n+:
N Layers . 0
Input File | Output file indicator \With EELU : No
® 1 MIP Cut: o MIP
O n I o rs Oulpul PATH | Ou pul vzl el nMinHits : 0

NMIXHTS ! 0

- DQM4HEP

- Quasi-Online Monitor:
- fast reconstruction of files (even while data taking)
- access to full root tree
- easy GUI Access to many plots as: ——
number of hits distributions, energy distributions, ==~
hit maps, shower variables, time distribution, ...
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=) AHCAL GUI Front-End

isplay

Event D

- easy to use GUI
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Start GUI

Configure

ilcsoft)

- based on CED (C event display,
- runs on reconstructed slcio files

Close GUI

Start Marlin

@ Enter Manually

Save Image

- energy or time color scheme possible

Particular run

Run: 60225 Event: 2823 Date: 09.05.2018 Time: 14:27.33.000000000

11

Asian Linear Collider Workshop - Fukuoka - May ’18

Christian Graf



279365
38.53
8.557

12

3 (LLLLR LI 111 LA NN LA mm -

o : A o e ————

“| e m — * e e
W % w 1 -———1 /ffffff/uﬂﬂw\.r\_
0= — R —

W = o T W ————

o
.l...».........nl.‘..,...A...»‘..............‘..ul...»‘.l.‘..,..4-1..»‘.1.......¢.o4..'l0

: o
- —
i .

.w||

= = e

-

A

P
P L o S ——

e -

\\\\\

\\\' \\\.
- - -

Aun: 60330 Evd

VoA -

AN o R o
-\\‘

-

Number of Hits Muon Run 060255

(0 0)
b
. ———% >
MTTREE NTITR A NITTR = TR TR T - i = ‘ u >
sajug # S N
. - <
< -
= ~
5 S
= LL
7 W I
. o o
O
c
)
v
| -
=
=
(D)
O
[e)
@)
| -
Q0]
(D)
S
-1
23338 2 3
S -3 - 7
| 32 3 O <
. -] PO
. nﬂ m 8 8 L O m
| 252222 ] &
: | 1 3 C
| 18 S
|
| 4_ o0 D
w i ™ K2
| = 0 O
._ ] a - (-
“_ o X e W
| _2 a V
- _ | > o O
‘ : Q. .
a 1 -ﬂb et C >
! | = S 5
e _ QD - -
_ —
an Je > £ O
: o o 2
| 4 C =
n | | R D W D Y—
O _ 5 = G
| 1 o 5
u _. J ._N.U o (@)) =
xlrlcw | . | A_l. | | * il I e lo . — +~— et nla
§ 8- 3 & " T 1 T %
SdIW 0G°0 J8A0 SHIH JO JequinN m
[ ] [ ® C




Beam Composition - Electron Beam

Christian Graf
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Energy Reconstruction

ADC (Muons) ADC (LED)

v v v
|
— ; P
_ MIP Calibration . Gain Temp Corr
First step:
- determine pedestal perreeanenens Ve, v
- what is the signal of a MIP? : MIP Temp Corr ;=
o . o v
Calibration done in commissioning phase at DESY
using low energetic electrons Energy [MIP]

Cross-check calibration with CERN data
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Energy Reconstruction %

! ADC (Muons) ADC (LED)
i \ \ Yo
| Gain Exraction £ HG/LG
ADC v A
Second step - Gain Temp Corr

- High gain / low gain inter-calibration v

MIP Temp Corr —> Saturation Corr

v

while maintaining good low energy resolution
Energy [MIP]

High gain: calibration done during commissioning
Low gain: currently, approximate values
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Energy Reconstruction %

ADC (Muons) ADC (LED)
Nired
SauraionNre :Noa'
Frturasion (irea) = Movat -5 [ =30 ' ' Y,
Further corrections: v * ........ -
- Account for SIPM Effects MIP Calibration Gain Temp Corr
Saturation correction: simple exponential model R * ......... i

Temperature dependence of gain (MIP): not yet used _
- temperature compensation: 1 Energy [MIP]

adjust SiPM voltage with temperature change :\

v
- only important for high energy depositions : MIP Temp Corr —>
v

—> only residual corrections needed (if at all)
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Energy Reconstruction

Hit Energy Distribution, 120GeV Muons
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Hadron Beams

0.04

Preliminary energy Pion Beam
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Timing
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Complex time structure of hadronic showers:
Slow neutrons from hadronic processes produce late
energy depositions 107
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Time Calibration

Muon scan used for calibration

Time Reference [ns]

Trigger scintillator for time reference is managed by beam
interface board (BIF)

Time calibration procedure established

I R
1000

| L1 L
1500

1 1 1 |
2500

3000
Hit [tdc]

2000

Two slopes per chip,
fit with per mille precision needed

Offset for each memory cell (16 per channel)
700°000 calibration constants

Corrections missing:
- time walk
- non-linearity

| | | | |
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| | | | |
2000

| | | | |
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Time Reconstruction

Preliminary time reconstruction: o 10 GeV Pions
. : . E SRRt . R A L g
- time calibration not complete = -", .' ,CAL.'CEE it i -
- i 2 psof ™ Ly ; | mworkiniprogrest IS
- corrections missing 8 250:# ' i‘t i ;,l'l i g
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Readout ASIC shows problems for high rates e ‘:‘H )
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- hopefully recoverable; analysis ongoing Jat® |“" _',' 10
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Late energy depositions visible .
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Outlook: investigate complex time structure of 0 .1; wiily A 1
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Detector prototype is in good shape
- reliable operation

- few dead channels, low noise

Full software chain from raw to
reconstructed data available

First look into data looks promising

Many analyses to follow...

o0
r
>
]
=
1
]
X
O
S
=
S
LL
1
Q
@)
c
0
X
| -
=
S
)
9
fo,
O
| -
©
O
R
-
-
O
0
<

Christian Graf




