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Motivation

1 - PID by TOF is a combination of tracking and timing. To have both measurements in a single
detector may have advantages. For instance, each particle would be measured several
times, improving accuracy (although on a shorter path) and there is no need for an external
T, detector (frequently problematic).

2 — Explore the limits of RPC position resolution by classical charge interpolation (for which there
is ample hardware support) and combine it with accurate timing in a limited number of
channels.
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Detector

o HV distribution layer (signal-transparent) e 0.4 mm glass
« kapton insulation « 5x0.35mm gaps
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Detector

« strip electrodes, analog charge readout and charge interpolation for position
» separate the high-frequency parts of the signal for timing and the low-frequency ones for
position

Y-strips &=

5-gaps RPC

X-strips

Connector for charge

Signal-dividing network u
fast-signal cables s anow

HV

'

’ Gas: 90% R134a + 10% SF4
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Readout & DAQ

Discrete charge amps DAQ (from the upgraded HADES experiment)

Low noise but bulky 196 ch, 40 MHz, streaming ADC + DSP
(recycled from another application)
256 ch, 100 ps multihit TDC
Parallel readout
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0 Perpendicular weighting field in the middle of the gaps

Signal induction
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Charge spectra & resolution
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Position interpolation

Take the 3 strips with largest charge,

Q.1 Qos Qs

Normalize and form the principal components

S1= (Q; -Q.1)/V2/sum(Q)
S,=(Qu/V2 - (Q.1+Q1)/2)/sum(Q)

Then define
o=atan(S,/S,)
P=V(S,%+S,?)

a is related to the intra-strip position
and p is a form factor related to the
relative charge generated in each gap.
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Hit maps in 0.25 mm bins

Edges must use a special algorithm and were cut here

Strange differential non-linearity in Y!

1 bad channel

Spacers

hit map a
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Tracking of cosmic rays
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Tracking of cosmic rays — further effort

Systematics of residuals vs. X
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Time Strong position dependence of the time-charge correction! Maybe from strong dispersion?
The correction was done in small regions and then concatenated for global fitting.
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Conclusion

Position resolution below 50 pm can be achieved in multigap RPCs by analog charge
readout (high accuracy digital readout is limited to single-gap) of 4 mm pitch strips.

Bidimensional localization demonstrated at the level of 70 um.

In combination with 80 ps accuracy timing.

It was observed a strong position dependence of the time-charge correction.
Hypothesized to be due to signal dispersion, “rounding” the pulse. The signal propagation

conditions must be reviewed.

Differential non-linearity of unknown origin observed in one coordinate in two of the three
planes.
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