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Marcin Byszewski

2/9/2011 RD51 Meeting Kobe Marcin Byszews ki, CERN



Outline

* 2D resistive micromegas.

* X-Y strips

« XUV strips

* Resolution / reconstruction
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Resistive chambers
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Raw data

*  APV25 chip readout with Scalable Readout System

*  The on-detector hybrid cards host the APV25 chips

* Analogue data is transmitted through HDMI cables to a front-end card

* Then digitised and transmitted through a dedicated Ethernet to a DAQ PC
*  Zero suppression is done online in the DAQ programme on the PC

Raw data: Q(t) — we use up to ~30 timebins 2 values of interest
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X-Y Chamber
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15t 2D readout chamber

y strips
] ) ]

X strips

y: 250/80 um
only r/o strips

x strips: 250/150 pm
r/o and resistive strips
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X-Y Event display

e R16 in ATLAS cavern

' =128 mm' '

R13 R16

5

*lnonad)

Laptop
in USA15

[ R16x_gmax (189) | R16x_gmax (189) [ R16x_tbgmax (189) | R16x_tbgmax (189)
800 Entries 6 Entries 6
C Mean 139.6 25 C Meanx 1395
o RMS 1.39 C Meany 13.17
500 -
C sl RMS x  1.708
C C RMSy 0.8975
Q  a00f £
ED C 0O . ”
_(CB 300 o %
X o E o
200 5
100[- 5S¢
0 11 1 1 1 1 1 1 0l 11 15 111 1 11 1 l‘ 111 1 11 1 1350 00 11 1 lsol 11 1 11 1 1 1 1 1 1 11 1 l‘ 111 1 11 1 1350
[ R16y_gmax (189) | R16y_qmax (189) [ R16y_tbgmax (189) | R16y_tbgmax (189)
Entries 19 Entries 19
C Mean 184.5 251 o Meanx 185
1000 - RMS  3.253 - x Meany 16.05
C L " RMS x 5.477
F 2 . RMSy 362
800 c F X y 3
)] C = X
&0 C O 5
© 600 r q) -
< C E 10F
O 400 ‘= f
200} 5|
00 11 1 1 11 1 1 11 1 |1 5,()I 1 200' 11 IZSOI L1 1 1 1 1 |350 00 1 1 1 |50 11 1 1 11 1 |1 5,()I 11 Izcol 11 IZEOI L1 1 1 1 1 |350
strip number strip number
2/9/2011 RD51 Meeting Kobe Marcin Byszewski, CERN 6



Charge sEread
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X-U-V Chamber

Resistive strips V strips
U strips
X strips
d =50 um
(um) vy X
pitch ool 900 350
width 1000 100, 250
angle 60 -60
depth so. 100 150
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X-U-V Chamber

Resistive strips + mesh pillars

Readout [

V strips

pillar

Strip routing on PCB
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X-U-V Charge sharing

Maximum charge strip R19M Hiermp
/cluster /readout - Entries 8586
B Mean 4154
500 — RMS 357.8
400|— "
- APV25
- overflow
300 —
Much lower charge on U B
200 —
100 —
0 1200 1400 1600 1800 2000

0 200 400 600 800 1000
max strip charge

V U X

Total charge collected
during a run. Ratio to X strips 0.94 0.29 1

2/9/2011 RD51 Meeting Kobe Marcin Byszewski, CERN 10



X-U-V charge sharin
R19M - XUV

Capacitive coupling
(Lm) V U X
pitch 900 900 350
width 100 100 250
angle 60 -60

depth 50 100 150
>\ total charge
/<\ collected /X 0.94 0.29 1

Y X

< Y layer at 50um 0.94 1
\ Y layer at 30um ? 1.57 1

V U X

V layer at 50um 0.51 0.22 1

/% V layer at 30um ? 0.84 0.22 1

model overestimates coupling with lower layers
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Event DiSEIaZ

No crosstalk observed
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Event DiSElaX
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Resolution and 2D reconstruction
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Cluster position: centre of mass calculation

R19M - R19G (V strips)

cluster position difference (mm)
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Summarz

* Micromegas with XY and XUV strips readouts in a single
gas gap do work nicely.

* We observe charge spread on strip that are not parallel to
readout strips, as expected.

* The simplest capacitance calculation does not reflect the
charge ratios

* Resolution is good for the V strips with 0.9 pitch.

* Reconstruction to be improved
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