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¢ In anideal TPC, the spatial resolution should
belimited only by diffusion

¢ In aproportional wire/pad readout TPC, the
Induced cathode pad signals have ssmilar shape
Position from centroid of pad signals
Resolution approaches diffusion limit only
when the track angle and ExB systematics cancel

¢ The gpatial resolution for a TPC with GEM
readout should be close to the diffusion limit
for all tracks & anglesusing the induction and
charge signals

¢ If thecharge signal iscollected by only 1 pad
(small transverse diffusion @ 3-4T)
o ~ pad width (1-2 mm)//12
~worse with increasing track angle
Complicated induction pulse response function
¢ But, theinduction signals are quite small
Shape different from that for charge signal
Resolution improvements from induction may
be difficult torealizefor high track density jets
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For the GEM readout, the charge may be
collected by a single (~mm size) pad due to
suppression of transverse diffusion in high

maanetic field
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However, if the signal on the adjacent
electrodes induced by electron drift in the

GEM gap can be measured, charge
centroid determination is still possible
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ExB and wire crossing angle effects dominate TPC resolution
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Overall average r-phi resolution = 173 um, average Z resolution = 740 pm
[Atwood et al, NIM A308, 1144 (1991)]
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A Simpler Induction Signal for a TPC
Read Out with a GEM

¢ Introduce an inter mediate anode layer above
readout padsto hold/collect avalanche charge
|. Resistive glassintermediate anode layer
holds the charge until measured — Nygren
Chooseresistivity to minimize charging &
count rate limitations
Il. Thin metallic anode layer of thickness ~ 1 ym
small compared to RF skin depth for the
avalanchesignal 100 ns risetime
Ni(skin depth) = 70 um
¢ Induction signals on the readout pads below
should have the same shape and relatively
mor e equal amplitudesasin awire/pad system
simplifying analysis Pad response function
as in wire/pad TPC
¢ Concept applicableto Micromegas as well

¢ Electronics protected from discharges
¢ Slower STAR type electronics can be used

¢ Testsof concept with prototype GEM test cell
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GEM Configuration for Simpler Induction Pulses

Drift plane
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Double GEM test cell with intermediate anode
plane. All the readout pads below see induced
pulses identical in shape as in a wire/pad TPC
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