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The ILC, or LHC 2: The Revenge

The International Linear Collider (ILC):
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The ILD, or Son of ATLAS

The International Large Detector (ILD):
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The ILD, or Son of ATLAS

The International Large Detector (ILD):
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The TPC, or How | Learned to Stop Worrying and

Love 3-Letter Initialisms

The Time Projection Chamber (TPC):
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2. drift

segmented
anode (pads)
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The TPC, or How | Learned to Stop Worrying and

Love 3-Letter Initialisms

The Time Projection Chamber (TPC):

incident
particle field cage
cathode segmented
anode (pacs)
\

Requirements
Momentum resolution:

8(1/py) < 9x105 GeV
Spatial resolution:

o(rg) <100 um

o(z) < 500 um
97% tracking eff. for p;>1 GeV A
dE/dx resolution ~5% @ Carleton gjg
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The Large Prototype

Large Prototype TPC (LPTPC):
60 cm Drift Length
Supports 7 Identical Readout Modules

2012 Desy Test ,'",
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Average Shaped Signal

[ Run 03047, Module 3, Row2 ]
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Time Estimators

[ Run 03047, Module 3, Row2 ]
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Time Estimators

[ Run 03047, Module 3, Row2 ]
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Time Estimators

[ Run 03047, Module 3, Row2 ]
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Time Estimators

[ Run 03047, Module 3, Row2 |
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Time Estimators

[ Run 03047, Module 3, Row2 ]
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Time Estimators

[ Run 03047, Module 3, Row2 ]
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Drift Velocity and TO Calculation

Drift Velocity: Speed of electron propagation in gas (E-Field
dependent)

TO: Time offset due to electronics, signal propagation through wires,
etc.

Table Z vs. Mean Hit Time

Table Z vs. Mean Hit Time
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Resolution Comparisons (2013 DESY Beam Test)

2013 Z-Resolution Comparison, B=1T
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Resolution Comparisons (2014 DESY Beam Test)
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2014 Z-Resolution Comparison, B=1T
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Field Distortions

2014 Z-Distortions, Gaussian Inflexion Estimator, B=1T [mm]

T T T T T T
— . W
g I ﬁai"::"-.;ﬁi s -i| f::“
] ‘ » 'ﬂ . 5 I
= ofF B Fé F ]
N I & . '_—!~,' 'i;" 11 .-; i
[ | Lo . ' 1
" — - - i =
S -05 : .
= - ]
| - - - i
e) L i |
4(7) | i i
5 i ]
i i

13001400150016001700

row radius [mm]

—2,=560
—z,=510
—z, =460
—2z,=410
z, =360
z, =309
zy =259
z,=208
—2z4=158
—z,=108
—2z4=57

iln
i

Peter Hayman (Carleton University)

Micromegas Z-Resolution

June 18, 2014

23 /28



Field Distortions
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2014 rphi-Distortions, Gaussian Inflexion Estimator, B=1T
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Other Issues

Pad Response Function Calibration, Optimization, etc.
Bias Correction
Module Alignment

Preventing Dead Channels

Higher Magnetic Field Beam Test
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Time Estimator Comparisons

Run 03047, Module 3, Rowd.

Amplitude

g 8

I weghies e
EE5 Gl F meion o

\ L
7005
Time (ns)

I . T L
a0 hohao k'

Run 03047, Module 3, Row3.

= nnevr
w

g

Amplitude

g

\ L
e
Time (ns)

. I T .
[

Run 03047, Module 3, Row2

T
==

3 intevon Pt

E waghi an

Amplitude
g

g

eucon  i10

T T \ T ,
05 5a00 5100 5200 5700

L
B
Time (ns)

ter Hayman (Carleton Univer: June 18, 2014



	Preliminaries
	Spatial Reconstruction: Z Coordinate
	Time Estimator
	Drift Velocity and T0
	Resolution

	Future Work and Outstanding Issues
	Z Reconstruction
	r- Reconstruction


