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Why determine the beam energy accurate
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The standard LEP energy caljbration
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Theadiativeturn approach
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Reconstrucedistributions
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Fitting the peak
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Dominant systematic errogs
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Beam energy measurements
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Conclusions
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Part 2: Calorimefwy the ILC

Calorimeter for IL
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ILC/LHC synergy
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ILC physics objectives
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Comparison with LEP
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W*/Z separation at the ILC
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W*/Z separation at the ILC

% ;.7 Y

3'% <3

0.60 2 190 BB =030 Vet ]

s. 8" A G-X8N1'8B 92 s.8" A/-X8N1 '8B 92

D 0 H LL <3

*y $ % &% (



Illqhh.'?'_.

Higgs potential at the ILC
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The particle flow paradign
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The particle flow paradign
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Calorimeter requirements
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Calorimeter requirements
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CALICE
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ECAL prototype overview
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Ecaprototype electronics
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Cosmic ray tests
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Cosmic ray tests
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Cosmic ray tests
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CALICE test beam schedule
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Simulation

B 7?7 1

*B 9 pH

E vs r Ecal

Energy v Plane

20000

15000

10000

Fractional energy in HCAL _ |

500

A

ol T T
L] 04 0.6 [ik:3

)
$

(o

&0 100 150 200 250 300 350 400 450 500

C

I

2

A0

IRNTHINET]
40

SRR RTRTARTET
o 20 30

Fractional energy in HCAL _ |

FETHN FRTR] ENTR] STHE M
a0 &0 T BD 90

I IR T I O
a0 100 150 200 250

&00

ToO

GO0

ang

400

300

200

%

&0 100 150 200 250 300 350 400 450 gt'ﬂ



Comparing the models
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response (normalised)

Comparing the models
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Calorimeter cluster reconstr
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p*/n: SIWECcalRPC/PEeHcal
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Fraction of events with neutral energy reconstructed /%
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The OPAL detector
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CALICE calorimeter desigf
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Clustering with MAGIC: stagq 1
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Clustering with MAGIC: stagqg 2
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Clustering with MAGIC: stagq 3
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Code organization within LCIO/MARLIN

-H* ;+?@ 13 n+ O < "
cluster.steer 1 1 2

4 +?2A + + ?A 1
" 2 0 0 +?A

%
— CalorimeterConfigurer

— 0
— CalorimeterHitSetter
— 7
1 <D* " <D-2 0 0o 1>
2
— CalorimeterStagelClusterer
— CalorimeterStage2Clusterer
— "0 7 "7
— CalorimeterStage3Clusterer
— 0
@ 1 2
— CalorimeterTrueClusterer
— +0
12 7 " +
12 " 7"
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Usecontrolled steering with MARLIN

D cluster.steer 1 @™ DY 2
ProcessorType CalorimeterConfigurer
detectorType full # “full” => barrel+endcaps; “prototype” => layers p erp’r to +z
iPx 0. # x-coordinate of interaction point (in mm)
iPy 0. # y-coordinate of interaction point (in mm)
iPz 0. # z-coordinate of interaction point (in mm)
ecallLayers 40 # number of Ecal layers
hcalLayers 40 # number of Hcal layers
barrelSymmetry 8 # degree of rotational symmetry of barrel
phi_1 90.0 # phi offset of barrel stave 1 w.r.t. x-axis (in de 0)
ProcessorType CalorimeterHitSetter
ecalMip 0.000150 # Ecal MIP energy (in GeV)
hcalMip 0.0000004 # Hcal MIP energy (in GeV)
ecalMipThreshold 0.3333333 # Ecal hit-energy threshold (in MIP units)
hcalMipThreshold 0.3333333 # Hcal hit-energy threshold (in MIP units)
ProcessorType CalorimeterStagelClusterer
layersToTrackBack_ecal 3 # number of layers to track back in Ecal
layersToTrackBack_hcal 3 # number of layers to track back in Hcal
distMax_ecal 20.0 # distance cut in Ecal (in mm)
distMax_hcal 30.0 # distance cut in Hcal (in mm)
proxSeedMax_ecal 14.0 # maximum cluster-seed radius in Ecal (in mm)
proxSeedMax_hcal 50.0 # maximum cluster-seed radius in Hcal (in mm)
ProcessorType CalorimeterStage2Clusterer
proxMergeMax_ecal 20.0 # Ecal proximity cut for cluster merging (in mm)
proxMergeMax_hcal 30.0 # Hcal proximity cut for cluster merging (in mm)
cosGammaMax 0.5 # angular cut for cluster merging
ProcessorType CalorimeterStage3Clusterer
clusterSizeMin 10 # minimum cluster size to avert potential merging
layersToTrackBack_ecal 39 # number of layers to track back in Ecal for merging
layersToTrackBack_hcal 79 # number of layers to track back in Hcal for merging
tanBetaMax 6.0 # angular cut for cluster merging
proxSeedMax_ecal 400.0 # Ecal proximity cut for cluster merging (in mm)
proxSeedMax_hcal 400.0 # Hcal proximity cut for cluster merging (in mm)
$ % &'% (
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Getting started with MAGI(

< +?A B -*7-2 +?72@ B --7-W2

DO MAGIC 7
http://www.hep.phy.cam.ac.uk/~ainsley/MAGIC/MAGIC-v 01-02.tar.gz

0 3 ; B 1 2
clustering 3 7 1 7 2 1

2
" CalorimeterHit 1 2 SimCalorimeterHit 1@ 2
o 7 + RCHBIT_LONG=11 2 CHBIT_LONG=11@ 2
E ecal F Ehcal F1 0o +
2 1 7 2

% 0 7

— CalorimeterHits

— CalorimeterHitRelationsToSimCalorimeterHits 1 2

— CalorimeterStagelClusters *

— CalorimeterStage2Clusters

— CalorimeterStage3Clusters /

— CalorimeterTrueClusters 1 2

— CalorimeterTrueClusterRelationsToMCParticles 1 2 @
examples 3 I 0
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0 + P M 2

.G $ % &'% (



Generalising the calorimeter (1)



Generalising the calorimetefr (2)
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Generalising the calorimeter (3)
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Generalising the calorimeter (4)
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Example event:wZd,pts at @eV
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