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» CAMBRIDGE

* The primary aim of these studies is to show evolution of the detector performance,
using the jet energy resolution metric, from the DBD/CDR/Lol up to the present day

best estimates.

* This incorporates several different changes:

Updated reconstruction software (inc. PandoraPFA).

New calibration procedure.

New digitiser, ILDCaloDigi vs NewlLDCCaloDigi

Realistic ECal and HCal simulations at the digitisation stage.

Optimisation of jet energy resolution based on hadronic energy truncation in

the HCal.

1.

L A




UNIVERSITY OF
:” CAMBRIDGE

S.Green

Jet Energy Resolution

Evolution Studies




UNIVERSITY OF
OWERIDGE ILD Default Detector Model cc MeH

ILD

* These studies are based around the default ILD
detector model at the time of the DBD.

* The key parameters regarding to the calorimeter
optimisation studies are:

Absorber Active Number of

Cell Size Comments

Material Material Layers
Silicon ,
e 18  Tungsten 30 5x5 mm -
Sensor
L Analogue
HCal lron Scintillator 48 30x30 mm? J
Readout
Default Detector - Referenced in future slides
S.Green ILD Detector Optimisation 4



UNIVERSITYOF Lol vs PandoraPFANew @ %
¥ CAMBRIDGE v02-00-00
* Examine the change in detector performance when:

» Updating the detector model from the time of the Lol to that used for the DBD
(ILD_o1_v06).

» Updating reconstruction software from that at the time of the Lol to version ilcsoft
vO01-17-07 including Pandora v02-00-00.

5

% e — 1LD0O Lol * All input variables to the
:8 4.5:_ ILD_o1_v06, ilcsoft vO1_17_07 inc. PandoraPFA v02-00-00 SimulatiOﬂ and
¢ Tt reconstruction are
- T unchanged (same
gﬁ y calibration and same
T F energy truncation in HCal
3.5 etc).
o N : oo seon
- N across the energy range
2.5 considered for the default
E Default Detector detector.
ol v L e e e L
0 50 100 150 200 250 Ej [Ge:\sl(])o

S.Green ILD Detector Oﬁtimisation 5



UNIVERSITY OF Lol vs PandoraPFANew
CAMBRIDGE v02-00-00

Ll

Look at the non default detector models...

—_ 5 < 5
2 L s ILDOO Lol & RS ILDOO Lol
@— - ILD_o1_vO086, ilcsoft vO1_17_07 inc. PandoraPFA '_\/.02'-'(')0-00 L—'_Jj - ILD_o1_v06, ilcsoft vO1_17_07 inc. PandoraPEAVOé-OO-OO
o = o
O o O
= B = L
o [ o [
& 4 & 4
> B = B
s B oc L
3.5 — 3.5—
3— 3 -
B — 45 GeV Jets B — 45 GeV Jets
2-5__ —— 100 GeV Jets 2-5_— —— 100 GeV Jets
B —— 180 GeV Jets — — 180 GeV Jets
2 B 1 1 | | | | | | | | | | | 1 1 | 1 - 250 Gev Jets 2 B | | | | | | | | | | | | | | | | | | - 250 Gev JetS
0 20 40 60 80 100 120 0 5 10 15 20 25
HCAL Cell Size [mm] ECAL Cell Size [mm]

* |Improvements also seen when we vary the ECal and HCal cell sizes, otherwise
(ILD_o1_v06).

* Changes to the detector model and reconstruction software since the time of the Lol
have improved the detector performance.

* \We should be using the latest software in future simulations.

S.Green ILD Detector Optimisation 6
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&Y CAMBRIDGE DBD vs New Calibration

* Examine the change in detector performance when going from the default calibration
numbers used for the DBD to the newly developed calibration procedure.

* New calibration procedure is documented in the PandoraAnalysis toolkit (pdf generated
when building, found in doc folder).

ol

g -------------------- ILD_o1_vO086, ilcsoft vO1_17_07 inc. PandoraPFA v02-00-00
@; ILD_o1_vO086, ilcsoft vO1_17_07 inc. PandoraPFA v02-00-00, My Calibration . .
S 45 * Within Pandora the
(O] | . .
=t hadronic energy in the
< 0 HCal cells (post
& A o .
= [ digitisation, active +
asl absorber layer) energy is
- truncated at 1 GeV.
3— , _
- * No difference in
252 performance.
- Default Detector
B | | | I | | | | I | | | | I | | | | I | | | | I | | | |
20 50 100 150 200 250 300
E [GeV]

S.Green ILD Detector Oﬁtimisation 7



Look at the non default detector models...

63}

UNIVERSITY OF
:“ CAMBRIDGE

DBD vs New Calibration

ILD_o1_vO086, ilcsoft vO1_17_07 inc. PandoraPFA v02-00-00
ILD_o1_v086, ilcsoft vO1_17_07 inc. PandoraPFA v02-00-00, MyCalibragér -

RMSQO(Ej) / Mearbo(Ej) [%]
- o

.°°
4]

2.5

— 45 GeV Jets
— 100 GeV Jets
—— 180 GeV Jets
— 250 GeV Jets

ol\)

* New calibration procedure either reproduced the DBD calibration or improves it for large

100

120

HCAL Cell Size [mm]

HCal cell sizes and high energy jets.

5

, Calibration compensates for lost energy
due to truncation at large HCal cell sizes.

ILD_o1_vO086, ilcsoft vO1_17_07 inc. PandoraPFA v02-00-00

ILD_o1_v08, ilcsoft vO1_17_07 inc. PandoraPFA v02-00-00, MyCalibration

RMSQO(Ej) / Mearbo(Ej) [%]
- o

.°°
4]

2.5

— 45 GeV Jets
— 100 GeV Jets
—— 180 GeV Jets
— 250 GeV Jets

ol\)

5

10

Hadronic energy truncation in the HCal 1 GeV.

15

20

25

ECAL Cell Size [mm]

* New calibration procedure produces consistent results, is physically justifiable and so
should be used for future studies.

S.Green

ILD Detector Optimisation
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UNIVERSITYOF NewlLDCCaloDigi vs
7 CAMBRIDGE ILDCaloDigi

* There are two different digitisation options available to us:
» NewLDCCaloDigi. This is what was used for the Lol and DBD.

» ILDCaloDigi. This is a modified version of NewlLDCCaloDigi, which now has features
such as timing cuts and realistic options (details in later slide), both of which we would
like to study further.

* One subtle point is that ILDCaloDigi groups SimCalorimeterHits in a cell together if they fall
within the timing window being considered, while NewLLDCCaloDigi creates a new
CalorimeterHit for every SimCalorimeterHit. This could be significant if thresholds are place
on CalorimeterHits as they are in Pandora.

* Therefore, we will examine the performance of the detector when we change digitisation
Processors.

S.Green ILD Detector Oﬁtimisation 9



B8 UNIVERSITY OF NewLDCCaloDigi vs
7 CAVIPRIDGE ILDCaloDigi

* Examine the change in detector performance when going from the NewLLDCCaloDigi
digitiser to the ILDCaloDigi digitiser.

* The same hadronic energy truncation in the HCal was applied. For this study this was set
to 1 GeV.

o

S ILD_o1_v06, ilcsoft vO1_17_07 inc. PandoraPFA v02-00-00, NewCalibration,
@ MHHHE = 1 GeV, ILDCaloDigi (10°ns ECal and HCal Timing Cuts)
%8 4.5| ILD_o1_v06, ilcsoft vO1_17_07 inc. PandoraPFA v02-00-00, NewCalibration,
2 | TrTTTTY MHHHE = 1 GeV, NewLDCCaloDigi
o I * Slight performance
g A difference.
o :
9 * |[LDCaloDigi performs
» slightly better than
3 Newl.DCCaloDigi.
2.50—
- Default Detector
AL 1 - N S PP PIErE R
N 50 100 150 200 250 300
E [GeV]

. —



UNIVERSITY OF NewLDCCaloDigi vs
O CAMBRIDGE ILDCaloDigi

Look at the non default detector models...

n
n

& ILD_o1_v08, licsoft vO1_17_07 inc. PandoraPFA v02-00-00, NewCalibration, & ILD_o1_v08, licsoft vO1_17_07 inc. PandoraPFA v02-00-00, NewCalibration,
@- MHHHE = 1 GeV, ILDCaloDigl (10° ns ECal and HCal Timing Cuts) @- MHHHE = 1 GeV, ILDCaloDigl (10° ns ECal and HCal Timing Cuts)
58 45 ILD_o1_v08, ilcsoft vO1_17_07 inc. PandoraPFA v02-00-00, NewCalibration, 58 45 ILD_o1_v08, ilcsoft vO1_17_07 inc. PandoraPFA v02-00-00, NewCalibration,
= MHHHE = 1 GeV, NewLDCCaloDigi 2 MHHHE = 1 GeV, NewLDCCaloDigi
—_ [~ :_ -
=) - =) -
a 4 a 4
3 3.
— 91 GeV Jets — 91 GeV Jets
2. —— 200 GeV Jets 2. —— 200 GeV Jets
— 360 GeV Jets — 360 GeV Jets
L L L l 2 A L l A A A l A A A l L T m mv m 2 A A L l A A A A l L A A L l A L ' T m mv m
D 20 40 60 80 100 120 D B 10 15 20 25
HCAL Cell Size [mm) ECAL Cell Size [mm)]

Hadronic energy truncation in the HCal 1 GeV.

* No significant changes when moving from NewlLLDCCaloDigi to [LDCaloDigi.

* Should use ILDCaloDigi in latest studies as it has more added functionality e.g. timing
cuts can be applied.

¥ —



:_: UNIVERSITY OF NewlLDCCaloDigi vs

CAMBRIDGE = .
ILDCaloDigi
ILDCaloDigi - With the accidental digitiser
* For the digitiser studies, an unfortunate 4 truncation on
ChO|Ce Of default parameters in J[he % ILD_o1_v086, ilcsoftv01_17_07.irl10. Pgndor.aFTFAvoz-c.)o-oo, NewCalibratipn,
|LDca|OD| l rocessor (not Same aS \LI__I/_‘ MHHHE = 0.5 GeV, ILDCaloDigi (10 ns Timing Cuts in ECal and HCal)
g p e “88[ 5 [ WnrE-osGev |
Pandora HCal energy trgncat/onl.) Ielads to § I 9§ | mrrE 075 Gov
an energy truncation being applied in the Z36F Stj 25 MHHHE = 1 GeV
HCal of ~1 GeV per cell (active + absorber). & " © g § MHHHE = 1.5 GeV
o34 E%Q_ —=— MHHHE =2 GeV
. = | O 8 S MHHHE = 5.0 GeV
* Upon further research it was found thatthe = | TS |— mHHHE=10Gev
simulation of the dynamic range of the 32 —— MHHHE =10° GeV
readout electronics, was producing the i
truncation. 3C
* These defaults have been updated to more 28"
realistic values, which removes this [ Default Detector
aggressive energy truncation. (Thanks to =or | | | | |
Oskar Hartbrich, DESY). 0 50 100 150 200 250 _ 300
Ej [GeV]
* Accidental truncation in the [L DCaloDigi studies not active anywhere else in this
presentation except for this slide!
S.Green ILD Detector Optimisation 12



o o aror Realistic Digitisation in
7 CAMBRIDGE ILDCaloDigi

* Thanks to the efforts of Daniel Jeans, Oskar Hartbrich and Katsu Coterra et al. the
ILDCaloDigi processor has a number of realistic options.

* The realistic digitisation of the calorimeters allows for simulation of mis-calibration, limited
dynamic ranges in readout technology and signal fluctuations.

* The effects that we were advised to simulate were the electronics read out range and the
electrical noise. The read out range is determined in MIP units this required modification
of the calibration procedure.

* The realistic digitisation of the ECal was applied to the silicon ECal we have been using
in the studies, however, there is also a realistic ECal scintillator option, which can be
applied.

S.Green ILD Detector Oﬁtimisation 13



CAMBRIDGE ILDCaloDigi

o o aror Realistic Digitisation In
§

* Comparing the default digitisation in ILDCaloDigi with the realistic HCal option and the

realistic ECal and HCal option.

* The same hadronic energy truncation in the HCal was applied. For this study this was set

to 1 GeV.
£ ° S e umagc
g =1GeV, igi iz HCal and ECal Digitisation (10°ns ECal an iming Cuts) S
UJ . ILD_o1_v06, ilcsoft vO1_17_07 inc. PandoraPFA w02-00-00, NewCalbrabion, RealIStIC HCal and EC&'
P Iy MHHHE = 1 GeV, ILDCaloDigi Realistic HCal Digitisation (10" ns ECal and HCal Timing Cuts)
- [— LD o 0 et 7.0 ool EAR LD N
HE =1 \ i3i Default Digitisation (10" ns ECal al Timing L ' 1
=k Realistic HCal
g 4
g Ol e, Default
3.5/
3f— » * Consistent performance
: —'-""'""”'""'“"'".'""-"-""--“'T‘F“."“v'"-' between a” digitisation
25— options.
- Default Detector
) 1 1 1 1 l L L 1 1 l 1 1 1 1 l 1 1 1 1 l 1 L L 1 l 1 1 1 1
50 100 150 200 250 300

E [GeV]

Thanks to D. Jeans, O.
Hartbrich and K. Coterra et al

S.Green ILD Detector Oﬁtimisation 14




UNIVERSITY OF Realistic Digitisation in
¥ CAMBRIDGE ILDCaloDigi

Look at the non default detector models...

o

= e e e S wivcu e £ " e e e S wivcu g
‘%’S—g oo O T e O O g ot ‘gg gl T AR <) v, 0GR Rasioic HCu Dgheaon (10 ECo g MGl Tiin o)
$ e e S Bt 0 L3 i o $ e o B i Dateaton (1 i g Ot
@ [ g F
4 4
g g [
35— 3.5}
3l 3l
E — 91 GeV Jets E —— 91 GeV Jets
25— —— 200 GeV Jets 25— —— 200 GeV Jets
- —— 360 GeV Jets - ~—— 360 GeV Jets
ol ol | 500 GeV Jets »L el | 500GV Jets
0 20 40 60 80 100 120 0 5 10 15 20 25
HCAL Cell Size [mm)] ECAL Cell Size [mm]
Hadronic energy truncation in the HCal 1 GeV.
* We find consistent performance between [LDCaloDigi Realistic HCal and ECal
digitisation options for this energy truncation also.
------- Realistic HCal
* Evidence to suggest we should be using the realistic
ECal and HCal options for further studies. | ... Default

¥ —



o o aror Hadronic Energy
» CAMBRIDGE Truncation

* Conclusions derived so far have no strong dependancy on the hadronic energy truncation
applied in PandoraPFA.

* However, the absolute values of the jet energy resolution have a strong dependancy on his
value.

* We want determine the best truncation for each detector model.

o

g ILD_o1_vp§. ilcsoft\_f01_17_07 iqc..PmdoraPFAvoz-OO-OO. NewCalibration, * ThIIS StUdy Wl” be .performed
L:.; ILDCaloDigi_RealisticHCal_RealisticECal U Slﬂg ’[he COﬂClU sioNs Of ’[he
§ 5 §_S e oot previous studies i.e:
=~ F £§§5C MHHHE = 1 GeV » Latest Pandora
w = 9O MHHHE = 1.5 GeV .
& 4 QEJ gg MHHHE = 2 GeV » ilcsoft vO1-17-07
B @) =5, . .
E [ S S Wwe-106ev P » New calibration
3.5 T MHHHE = 10°GeV » [LDCaloDigi
- - » Realistic HCal and ECal
3 — digitisation
o5l M x Look at the performance as a
N function of the hadronic ener
- Default Detector . . . Jy
PP BRI B BT PRI PN truncation applied in Pandora.
2 50 100 150 200 250 300
E [GeV]

S.Green ILD Detector Optimisation




B UNIVERSITY OF
¥ CAMBRIDGE

HCal 10 mm x 10 mm

Hadronic Energy
Truncation

* For each detector model scan across the energy truncations and then look for the best
detector performance.

* Only do this when varying the HCal cell size as the truncation will not be affected by the
ECal cell size.

HCal 30 mm x 30 mm

LD 01 w08, Bcsof vO1 17 Q7 inc. PancocaPFA v02-00-00, NewCaltraton,
ILOCaloDigi_RealstcHCal_RoakstcECH

ILD_o1_v08, ilcsoft vO1_17_07 inc. PandoraPFA v02-00-00, NewCalibration,
ILDCaloDigi_RealisticHCal_RealisticECal

P
o

RMS, (E) / Moan, €) [%]

TYT?‘[TTI’

e MMMME « 0.5 GeV
e MHHME » 0.

S
N

- .
T rrrryi

s MMHME =
~ MMMME « 50 Gev

RMS,(E) / Mear, E) %]

—— MMHNME s
e MMMME » 10GaV

w
wn

@ by
LI rrrryprra

[\
o

HCa/ 100 mm x 100 mm

LD 01 _vOs, Bcsof vO1 17 07 inc. PandocaPFA v02-00-00.
LOCakoDigi_ReatstcHCal_RaakstcECH

= MHHHE = 0.5 GeV
= MHHHE = 0.75 GeV

© MHHHE = 1.5 GeV
~e MHHHE = 2 GeV
~—— MHHHE = 5.0 GeV
——— MHHHE = 10 GeV
———— MHHHE = 10° GeV

Best truncatlon = 0.5 GeV

Red line

Best truncatlon =1.5GeV

Yellow line

. MHME = 0.5 GV
e MMMME « 0.75 GeV

“ MHHHE = 50 GV

———— MHHHE = W0GaV

; =0 %l&ﬁo
Best truncatlon =5 GeV




‘éﬁk‘ﬁ%‘ﬁ?ﬁé’é Cell Size Dependancies on the
ILD Detector

- 5
o
S, ILD_01_vO06, ilcsoft vO1_17_07 inc. PandoraPFA v02-00-00, NewCalibration,
E— ILDCaloDigi_RealisticHCal_RealisticECal ( 10°ns ECal and HCal Timing Cuts)
g 4.5}—
~ _
HJ: -
45
= - .
o - 1
| -
- — 91 GeV Jets
2.5 —— 200 GeV Jets
B — 360 GeV Jets
B 1 | | ) | I ) | | | | I ) | ) | l ) | | | ) | I ) | T 500 Gev Jets
20 20 40 60 80 100 120

. , , HCAL Cell Size [mm)]
* Here the optimal hadronic energy truncations have been applied to each detector

model.

S.Green ILD Detector Oﬁtimisation 18



‘éﬁ%ﬁé‘ﬁﬁéﬁ Cell Size Dependancies on the @
ILD Detector - Compared to Lol

- 6
o
s, ILD_o1_v06, ilcsoft vO1_17_07 inc. PandoraPFA v02-00-00, NewCalibration,
u’]’— ILDCaloDigi_RealisticHCal_RealisticECal ( 10°ns ECal and HCal Timing Cuts)
= 5.5
§ --------------------------------- ILDOO Lol
~ 5
EJ: -
"2’8 4.5
c e
4
3.5
3l—
— 91 GeV Jets
- — 200 GeV Jets
2.5
— 360 GeV Jets
1 | | I | | | I | 1 | | I | | | | l | T 500 Gev Jets
20 20 40 60 80 100 120

HCAL Cell Size [mm]

S.Green ILD Detector Oﬁtimisation 19
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CAMBRIDGE

RMSQO(Ei) / MearLo(Ei) [%]

o

Cell Size Dependancies on the
ILD Detector

ILD_01_vO08, ilcsoft vO1_17_07 inc. PandoraPFA v02-00-00, NewCalibration,
ILDCaloDigi_RealisticHCal_RealisticECal (10°ns ECal and HCal Timing Cuts)
4 .51—
41—
3.5—
| -
- 91 GeV Jets
2.5 —— 200 GeV Jets
B — 360 GeV Jets
- — 500 GeV Jets
~N l ) | | | | | | | I | | | 1 I | | ) |
D 5 10 15 20 25

ECAL Cell Size [mm]

ILD Detector Optimisation




Current Best Estimate of ECal Cell Size
léi'l\‘ﬁﬁ'lggﬁ Dependancies on the ILD Detector -
Compared to Previous ECal Studies

- 5
o
s, ILD_01_vO06, ilcsoft vO1_17_07 inc. PandoraPFA v02-00-00, NewCalibration,
u’j‘— ILDCaloDigi_RealisticHCal_RealisticECal ( 10°ns ECal and HCal Timing Cuts)
S 45 .
§ Tl ceecsccccccccee., John Marshall ECal Studies Final Results
\ L4
W i -
} a— e '!" e >
= Frvee e mmas yo-oT e
. hemerene p SR

-
-
- "
-
-

-
-
-
-
-

w
(42
llll'IllllIllll'llllllllll'lllll
Thanks to J. Marshall

--------- - —
3 r ot et
= 91 GeV Jets
25 —— 200 GeV Jets
— 360 GeV Jets
o oy oy w0 o sy T 500GeV Jets
20 5 10 15 20 25

ECAL Cell Size [mm)]
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‘élf\ﬁ\vfé‘ﬁ';%é’é Cell Size Dependancies on the
ILD Detector - Compared to Lol

Eurrent Best Estllmate of EEa' @ -

- 6
(o]
S — ILD_o1_vO06, ilcsoft v01_17_07 inc. PandoraPFA v02-00-00, NewCalibration,
W - ILDCaloDigi_RealisticHCal_RealisticECal (10° ns ECal and HCal Timing Cuts)
& 55
é T ——— ILDOO Lol
= sF
w- =
gs 45—
o -
44—
3.5
3}—
~ 91 GeV Jets
SE . 200 GeV Jets
' —— 360 GeV Jets
1 1 1 1 l 1 1 1 1 l 1 1 1 1 l 1 1 1 T 500 Gev Jets
2O 5 10 15 20 25
ECAL Cell Size [mm)]
S.Green ILD Detector Optimisation 22



UNIVERSITY OF onclusions for the Je
CAMBRIDGE Energy Resolution Evolution

Studies

* There have been significant improvements to Pandora since the Lol.

* The new calibration procedure either produces consistent results to the DBD
calibration or improves it for the larger HCal cell sizes considered.

* Using the ILDCaloDigi processor improves the detector performance in comparison
to using the NewlLDCCaloDigi processor.

* The realistic ECal and HCal digitisation features in ILDCaloDigi produce consistent
results with using the default ILDCaloDigi settings.

* The HCal hadronic energy truncation in Pandora plays a very large role in detector
performance and needs to be specified for each detector model.

S.Green ILD Detector Oﬁtimisation 23
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Thank you for your
attention!
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:_ UNIVERSITY OF Hadronic Energy [ DESY |
» - \""&e/
¥ CAMBRIDGE Truncation 9%
* Following results were found.
HCal Cell Size Optimal Hadronic Energy .
[mm] Truncation in the HCal > _
[GeV Per Cell] 55 4
10 0.5 28,
O -
20 0.5 5= 8
TS = 2
40 1.5 'gl,g 1 _
50 1.5 0
100 50 O 10 20 30 40 50 60 70 80 90 100

HCal Cell Size [mm]

* \Very roughly they follow the quadratic dependancy we would expect if we applied a
cut based on energy density. (Of course nothing too conclusive with 6 data points
and 3 degrees of freedom!)

S.Green ILD Detector Optimisation 26



3.8 UNIVERSITY OF
» CAMBRIDGE

My Previous Studies

@ s

* There have been many changes in between these results and those shown in the last
detector optimisation meeting:

|

.~ ™ Pandora from ilcsoft_v01-17-07

& ILDCaloDigi

M New Calibration

M Realistic ECal

M Realistic HCal

M Optimal Hadronic Energy
Truncation

| (;]Timing Cuts

ILD_o01_v08, ilcsoft v01_17_07 inc. PandoraPFA v02-00-00, NewCalibration,
ILDCaloDigi_RealisticHCal_RealisticECal (10°ns ECal and HCal Timing Cuts)

45—

4..._

RM Sso(Ej) / Mean, (Ej) [%]

3.5/—
3l

25—

T

Newest Results

— 200 GeV Jets
— 360 GeV Jets
P P B — 500 GeV Jets

S.Green

40 60 80 100 120

HCAL Cell Size [mm]

|

[ Pandora from ilcsoft_v01-17-07.
(vO1-17-05 used)

|LDCaloDigi |
M New Calibration s
[ Realistic ECal

[ Realistic HCal |
[ Optimal Hadronic Energy Truncation
M Timing Cuts |

p— 6

& .. LastCLICdp Detector
% . Optimisation Meeting
g " s
Q

e—

I.l.l’\_ ' /o/
% 3

(D wf= 45 GeV Jots
E 2.5 4= 100 GaV Jots
m 180 GaV Jets

N
+
4
!
!

ILD Detector Optimisation 27




"“:‘“ léﬁ%%ﬁllggg Cell Size Dependancies on the ILD

Detector - Plotted vs Cell Area

— 5
& ILD_o1_v06, ilcsoft vO1_17_07 inc. PandoraPFA v02-00-00, NewCalibration,
T ILDCaloDigi_RealisticHCal_RealisticECal (10° ns ECal and HCal Timing Cuts)
¢ 45—
3 .
2 -
w L
> [ , —
£ -
25 W
3 f—
B % =
- — 91 GeV Jets
2.5 — —— 200 GeV Jets
- —— 360 GeV Jets
2 B | | 1 I | | | l | | | l | | | S sw Gev Jets
0 2000 4000 6000 8000 10000

HCAL Cell Area [mm?]

. —



B UNIVERSITY OF

@y CAMBRIDGE Size Dependancies on the ILD

Detector - Plotted vs Cell Area

— 5
& ILD_o1_v06, ilcsoft vO1_17_07 inc. PandoraPFA v02-00-00, NewCalibration,
T ILDCaloDigi_RealisticHCal_RealisticECal (10° ns ECal and HCal Timing Cuts)
¢ 45—
- .
2 -
L’E_ -
w —
; N |
3.5
3 —!gk/ S
B —— 91 GeV Jets
2.5_— —— 200 GeV Jets
B —— 360 GeV Jets
2_1llllllllllllllllll[lllllllllll_steVJets
0 50 100 150 200 250 300 350 400

ECAL Cell Area [mm?

. —



UNIVERSITY OF Realistic HCal Digitiser
ﬁ CAMBRIDGE Settings

= 1
MIP
0.0004925
99999999

* CalibrHCalMIP sets MIP scale in digitiser.

+ HCAL_ maxDynamicRange_ MIP sets the dynamic range of the electronics readout in
units of MIPs.

* HCAL elec_noise_mips sets the electrical noise. HCAL_elec_noise_mips is the standard
deviation of a Gaussian with mean 0. A random number with this distribution is added to
the energy measure to simulate electrical noise.

* HCAL_PPD N_Pixels sets the number of pixels which are fired for a given number of
photo electrons produced.

* HCAL PPD PE per MIP sets the number of photo electrons produced by one MIP in the
pixelated photo detectors.

* HCAL_pixel_spread sets variations in pixel response (e.g. from different capacitances).

* No dead cells or mis-calibration simulated. S = nyi; X RandGauss(1, §CAL pixel spread/v/(npiz))

o L0 Detecor Oprmsai



UNIVERSITY OF Realistic ECal Digitiser
ﬁ CAMBRIDGE Settings

= 1
0.0001475
2500

* CalibrECalMIP sets MIP scale in digitiser.

* ECAL_maxDynamicRange MIP sets the dynamic range of the electronics readout in
units of MIPs.

* ECAL_elec_noisemips is the standard deviation of a Gaussian with mean 0. A random
number with this distribution is added to the energy measure to simulate electrical noise.

* energyPerEHpair sets the energy required to produce and electron hole pair. Energies
are converted to numbers of electrons hole pairs. A smearing of the energy distribution is
applied by exchanging the number of electron hole pairs (n) produced by a randomly
drawn number from a Poisson distribution, which has mean n.

* No dead cells or mis-calibration simulated.

o L0 Detector Oprmsai



