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Goal

Find energy resolution of BeamCal

Find spatial resolution of BeamCal
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BeamCal

Measure energy deposition from single
high energy electron on top of
background

Assist beam tuning

Protect inner part of detector

http://fcal.desy.de



Plan for Energy Resolution

Find deposited energy from single high
energy electron

Standard Deviation and
average deposited energy

Energy Resolution




Simulation

« Simulated energy deposition
o Sent 200 times electron with energy 50 GeV
o 100 GeV
o 200 GeV
o 300 GeV
o 400 GeV
o and 500 GeV to calorimeter



Examples of Energy deposition
by simulation
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Processing

Created energy deposition histograms from
simulation data

Fitted these histograms with gauss function
Found average deposited energy

Found standard deviation

Calculated energy resolution

Plotted energy resolution vs energy of electron

Fitted the plot and got parameters



Examples of Histograms

energy deposition from simulation
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Deposited energy versus energy of
electron
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Plot energy resolution versus
energy of electron

energy resolution vs energy of electron
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Plan for Spatial Resolution

‘ Find estimated resolution ‘

| Find Center Of Gravity (COG) |

Create histogram of the difference between
center of gravity and true coordinate of particle

‘ Find standard deviation ‘

\ Create graph o vs Energy of electron \

Find Parameters




Segmentation

Uniform Segmentation Radial Segmentation



How to find spatial resolution for
Uniform Segmentation

Estimated resolution

a
o, = —=2.2075mm
Y12
O'y — \/t = 2.1592 mm
12
Center of gravity
X By +x2E; + x3E3 1By T y2E; + y3kE;
Xo = Yo =

E, +E, + E; E, +E, + E;

16




Difference between center of gravity and true
coordinate of particle (US)
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How to find spatial resolution for
Radial Segmentation

Estimated resolution
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Difference between center of gravity and true
coordinate of particle (RS)
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Resolution vs energy of electron
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Conclusion

Studied Linux

Reviewed FCAL

Studied data from supervisor

Planed to get result

Learned how to write shell script

Simulated single high energy electron

Found standard deviation

Plotted energy resolution versus energy of electron
Fitted this plot and found parameters p, and p,
Learned how to find spatial resolution(Logic and program)
Found estimated resolution

Started writing report

 Find spatial resolution



Thank you




Energy deposition by simulation

gv: outl00GeV03.ps: canvas (on pubé.ifh.de)

| File | |state|[Page|[Landscape|[1.000][A4]|

outl I0GeYN3 ps: canvas I Wad Jul 31 07:5645 2013

| wariable Size

rrrrrr
Frint Marked
SSSSSS
aaaaaaaaa

cm
iy
($)]

I

100GeV

E, Gei
N

1072

10

10®

~1

0 -5 -10

X, C




Energy deposition by simulation

gv: out200GeV38.ps: canvas (on pub5.ifh.de)

|__File | [state| Page|[Landscape|[1.000] | A4|| oUtZ00GeY38.p5: canvas I Wed Jul 24 19:50:43 2013 |

[ ariakle Size
131 % 628

DOpen

= 200 GeV
Frint Marked e

SSSSSS
aaaaaaaaa

Al
E, Gegm
Tl

E@E_E 100
£

T 5F
2 :

-102— 10 E

10"

20 15 10 5 o -5 -10

X, cm

~|




Energy deposition by simulation

gv: out300GeV03.ps: canvas (on pubé.ifh.de)
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Energy deposition by simulation

gv: out400GeV03.ps: canvas (on pub5.ifh.de)
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H iStog I'A M : energy deposition from simulation

Energy deposition for sHEelectron 100 GeV
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H iStog I'AlMn : energy deposition from simulation

Energy deposition for sHEelectron 200 GeV
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H iStOg I'AlM : energy deposition from simulation

Energy deposition for sHEelectron 300 GeV

35

30

25

20

15

10

E300GeV
Entries 100
Mean 5.132
RMS 0.05642
¥2 | ndf 0.9241/2
Constant 40.87 + 5.00
Mean 5.134 £ 0.008
Sigma 0.06564 + 0.00527

4 4?7 44 46 48

Deposited energy (GeV)

5

5.2

54

56 538

6



H iStOg I'AlM : energy deposition from simulation

Energy deposition for sHEelectron 400 GeV
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The Crystal Ball function, named after the Crystal Ball Collaboration (hence the capitalized initial letters), is a
probability density function commonly used to model various lossy processes in high-energy physics. It consists of a

(Gaussian core portion and a power-law low-end tail, below a certain threshold. The function itself and its first
derivative are both continuous.

The Crystal Ball function is given by:
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N (Skwarnicki 1986) is a normalization factor and ¥, 7, 77 and 0 are parameters which are fitted with the data. erf is the error function.



BeamCal is an electromagnetic sandwich calorimeter that uses
Tungsten as absorber. It serves three major purposes:

Improving the hermeticity of the ILC detector by providing
electron and photon identification down to polar angles of a few
mrad. This is a specially challenging task due to the vast amount
of deposited energy from the electron-positron pairs originating
from beamstrahlung.

Reducing the backscattering from pairs into the inner ILC
detector part and protecting the final magnet of the beam
delivery system.

Assisting beam diagnostics. A fast luminosity signal will be
provided by BeamCal. The detailed analysis of the shape of the
energy deposition from pairs hitting the BeamCal grants access
to parameters of the colliding beams.



