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IL.C background

Circular lepton collider Linear lepton collider

* no synchrotron radiation

* more challenging to analyze  electron-positron collider, ILC may provide a very clean

. experimental environment
* harder to precision measurements

e cprecise measurements ,

» large energy losses from synchrotron radiation. but still has some background



Beam-induced background in ILD
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IL.D detector

Vertex

The beam—induced pairs are also mainly

focused in the forward direction here
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Forward calorimeters system
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Many of the particles with slightly

larger polar angles or transverse

momenta will hit the forward
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calorimeters of the detector, where they | /
will deposit a large amount of energy /
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The goal of Anti-DiD field

The anti-DID field designed
to guide particles into the outgoing
beampipe
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reducing the number

__» of particles backscattered into

the central detector region.
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* Get familiar with LCIO soft
* Reproduce analysis done by Daniel and Akiya

* Get similar plots for energy distribution for
LumiCal and LHCal
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LCEvent

* Event number
* Collections”

LCRun

* Run number
* description
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Fig 1.0verview of the data model defined by L.CIO.
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Fig 2. Detector models ILD

[1/s] refers to Large and Small detector models,
[3/5]- without/with the anti-DID field at 250 GeV




Results : Beamcal

1.Energy distribution in beamcal in x-y plan.
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R
Comparison with Daniel’s resaults

100§

50f

beam_energy_no_Anti-DID

pean sy _energy ILD 15 03

Entries 479439

Mean x 13.36
Meany -0.6138
StdDevx 2417
StdDevy 2776

Entries 526407
Mean x 1357
Meany 05738
StdDevx 2351
StdDevy 9741

Without BeamCal Face -

* anti-DiD

Beam entranc
and exit holes

Tom Markiewicz, SLAC

beam_energy_with_Anti-DID

Entries 664388
Mean x 2221
Meany  -0.2669
StdDevx 2544
StdDevy 28.15

Entries 333314

2159
Meany 004539
StdDevx 24,28

With
anti-DiD

15[ Sum of BeamCal his’ energies = 40723

L.l
A5 A0 -5 0

5

i 1
10 15
% [em]

-15 =10 -5 0

5

L Sum of BeamCal his" enengies = 290.43

10 15
X [em]

Daniel & Akiya

-

5

==
=

- Ea/P (GeMiem

5

=i
(=]

- Eep'P (GeViem

10

108

108

'E 15k Sumof BeamGal it energies - 412.48
&
= [
10
5F
oF
-5F
~10F
_15f
Cil i i i i i i
=15 10 -5 0 5 10 15
% [em]
= T 10%~
E 15[ Sumed BeamCal hits’ energies - 281.25
-

w
|¢|-|

E
5
3
5 <
; 1
of L}L
N 1
of 10
~10f 10
15
10°

-15 <110 -5 0 5 10 15
% [em]

The applicatioation of the anti-DID field clearly results in a distribution better centred
on the outgoing beampipe (ie the centre of the BeamCal), with a resulting reduction

in the total BeamCal energy deposit of around 30% (40%) in the large (small) model.




Results : LumiCal
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Future plan: consider particle time distribution
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Results : Vertex detector

From Daniel results ...

vxd_time_ILD_I5_v05_direct

Hits in VXD are split into early and late hits, with a boundary at 15 ns. T
This provides a clear boundary between direct and late hits , produced by el
particles coming directly from the IP, and those hits produced by particles wof-
backscattered from the forward region (mostly the forward calorimeters). aof-
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Results : Vertex detector

A lot of pairs get into the BeamCal calorimeter,
which leads to backscatter and increase in
background photon shocks in TPC :
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Need consider phi distridution
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Conclusion Future plan

* Got familiar with LCIO toolkit and beam-
induced backgrounds in ILD. Studied

Daniel’s and Akiya’s results * To reproduce Daniel’s results

° * master LCIO tools

* Reproduced Daniel’s resaults for large . . .
and small detector models without/with * study influence of AntiDID field
implemintetion of AntiDID field with 250
GeV * Complete master thesis

Reproduce same ( like for BeamCal) energy
distribution in xy plane for LumiCal

iILC

i E

High precizion design

Collaborzgion




Thanks for attention !
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