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3D electronic readout

e Pixels:

- very good 3D reconstruction (2D image + time projection)

- large number of readout channels (>> 1M/m° for sub-mm pixelization)
e 2D Strips:

- manageable readout multiplicity (ZOk/m2 for 100 pm pitch)

- XYZ directionality with technigues similar to the ones developed in DRIFT
for the wire readout

 HEXABOARD:

improved XYZ directionality with still manageable readout multiplicity



Hexaboard

« GEM readout with hexagonal pads alternatively readout by strips in

3 directions

e Suitable for readout with SRS electronics
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Recoll direction

* \We think that the hexaboard desing

can provide an easy and powerful
technique for 3D directionality

e Benchmark scenario:

3D gaussian ionization cluster
(o] ~ 1 mm, o, ~ 0.3 mm)

~ 200 ionization pairs

~ 10° gain, exponential distribution



Recoll direction

* \We think that the hexaboard desing

can provide an easy and powerful
technique for 3D directionality

e Benchmark scenario:

- 3D gaussian ionization cluster
(o] ~ 1 mm, o, ~ 0.3 mm)

~ 200 ionization pairs

~ 10° gain, exponential distribution

e Using only the charge distribution, with 2 strip orientations there is
a oo-fold ambiguity in the XY plane
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Recoll direction

* \We think that the hexaboard desing

can provide an easy and powerful
technique for 3D directionality

e Benchmark scenario:

3D gaussian ionization cluster
(o] ~ 1 mm, o, ~ 0.3 mm)

~ 200 ionization pairs

~ 10° gain, exponential distribution

* With 3 strip orientations, the charge distribution alone provides an
analytical estimate of the cluster direction in the XY plane
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Some mathematics

 The benchmark cluster in the XY plane is described
by a 2D covariance matrix

> = ( 0-327 pO-CUZO-y )
PO 0y O'y

* 3 parameters, 3 observaples S
Ou, Oy, O
( Us Vs W) 5 O_g O_%U .
Oy = Ox g(;"‘g)—g
* The first eigenvector of the R
covariance matrix gi h V3 03 | 0\ Oa
gives the p= ] ( ?2) 4 120)
cluster direction Ouw  Ou Oy



Simulation

Benchmark scenario + 520 pm strip pitch
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From 2D to 3D

 From 3 to 6 parameters (or 4 assuming that the
cluster is symmetric around the main axis)

* From 3 to > 6 observables:
- OU; OV! Ow

- 0 of the charge-weighted time distribution over
all strips (o)

- Protile of drift time vs. strip index in u, v, w
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DISCUSSION

» Reality will be significantly ditferent:
- non-gaussian clusters
- head-tail asymmetries
- Noise

- strip cross-talk

 Nonetheless, we think that the technique is very promising

10



