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Omnipurpose detector for ILC experiments

FLC-TPC develops the TPC tracker (in the LC-TPC collaboration)
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TPC as main tracker

ILD LOI: arXiv:1006.3396

http://arxiv.org/abs/1006.3396


ωIonization volume with a well chosen gas

ωWell known electric field

ωWell known magnetic fields collinear with E

ωAmplification & readout system on the 
anode side of the gas volume

Main components

ω3-dimensional reconstruction of the particle 
trajectory

Goal

Charged particles, 
curved in the B 

field, ionize the TPC 
gas

The ionization 
electrons drift 

along the E-field 
lines

The B field reduces 
the transversal 

diffusion

The electrons are 
amplified and 
readout at the 

anode side

Data analysis to 
reconstruct the 

track of the 
incoming particle

Physic processes in a TPC
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DESYTHESIS-2006-040

http://adweb.desy.de/~oschfer/Diplomarbeit.pdf
http://adweb.desy.de/~oschfer/Diplomarbeit.pdf
http://adweb.desy.de/~oschfer/Diplomarbeit.pdf
http://adweb.desy.de/~oschfer/Diplomarbeit.pdf
http://adweb.desy.de/~oschfer/Diplomarbeit.pdf
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ωDiameter: 3.6 m

ωLength: 4.3 m

ωSolid angle coverage: Up to |cosȇ| = 0.98

Size

ωAbout 200 measurement point per track

Årȕpoint resolution < 100 µm

Momentum resolution: ~ 9 x 10-5 / GeV/ c

ωrzpoint resolution < 0.5 mm

ωdE/ dx resolution ~5%

Other performance requirements

ω0.04 X0 in the barrel

ω0.15 X0 in the endcaps

Material budget
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Array of charged 
wires.

Strong E-field 
near the wire

Electron 
avalanche 

multiplication

Readout of the 
position of the 

avalanche

ωMinimum wire distance ~ 1 mm

ωExBeffects on the same size scale

Resolutionlimitations

ωIons produced at the wire distort the drift field

ωA gating system can block the ions but blinds the detector for some 
time 

Ion backflow

ωNeed robust framing to fix the stretched wires

ωMore dead space

ωHigher material budget

Materials
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ωAmplifying structures of the same 
order of magnitude of the resolution

ωField distortions of the same order 
of magnitude

Micrometric structures

ωMany field lines from the 
amplification area end on the 
negative electrode

ωUp to 10-4 ion suppression

Intrinsic ion suppression
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ωInsulator between 2 
electrodes

ωPierced by many holes

ωHigh E-Field in the holes

Sandwich 
structure

ωBetween 0 (gating mode)

ωAnd a few thousands

Gain

ωGain increased reliably

ωThe field between the 
GEMs can be modulated 
to control properties

GEM 
stacking
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Dan Peterson, Cornell

ωTo design and test the technologies for an ILD TPC

ωFirst time MPGD used in a big TPC

ωHigh channel density: ~30/cm2 (pad readout)

ωMechanics

ωΧ

Goal

ω60 cm drift length, 72 cm innerdiameter

ωField quality: 10-4 < ɲE / E < 10-3

ωOperational since the end of 2008

Built and operated at DESY

ω1.2 T magnet provided by KEK

ωOperated at 1 T

ωSame L/B ratio of LPTPC and ILDTPC

ωSame transversal diffusion

The Magnet - PCMAG

ω7 slots where to mount different modules

ωModules developed by various institutions to test 
different technologies

ωSaclay, KEK, Bonn, DESY

Endplate



ωFixed allotted space

ωCornerstone shape

ω20-24 cm wide

ω17 cm high

Common Features
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Dan Peterson, Cornell

ω3 GEM stack

ωCeramic mounted structure developed at DESY

ωMinimal amount of dead space 

ωPad readout system

ωOptional gating module

DESY Module Specific features
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Back frame

ωMounting 
structure

ωSpecial aluminum 
to ensure flatness

Pad board

ω5000 channels

ω1.21 x 5.65 mm2

pads

ωALTRO electronics 
(FADC)

GEMs

ω70 ɛm hole size

ω140 ɛm hole pitch

ωStack of 3 GEMs

Ceramic grid

ωSpacer, support 
and alignment

ωNo stretching 
necessary

ω~6% dead space


