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Outline 

•  2D resistive micromegas. 
•  X-Y strips 
•  XUV strips 
•  Resolution / reconstruction 
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Resistive chambers 
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R14	  r-‐strip	  



•  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 
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Raw data 

strip number time bin (25 ns)
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Max	  charge	  

Time	  of	  max	  charge	  

2	  values	  of	  interest	  Raw	  data:	  Q(t)	  –	  we	  use	  up	  to	  ~30	  Emebins	  



X-Y Chamber 
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x strips: 250/150 !m  
r/o and resistive strips  

y: 250/80 !m  
only r/o strips  

1st	  2D	  readout	  chamber	  



X-Y Event display 

•  R16 in ATLAS cavern 
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Charge spread 

strip width ratio
72:1 (R:RO)

strip number

R14	  
Wide	  resisEve	  strips	  
Charge	  pickup	  by	  many	  strips	  
	  
IdenEfied	  by	  late	  arrival	  Eme	  	  
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X-U-V Chamber 

X strips

U strips

Resistive strips V strips
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d	  =	  50	  µm	  

	  (µm)	  	   V	   U	   X	  
pitch	   900	   900	   350	  
width	   100	   100	   250	  
angle	   60	   -‐60	  	  	  
depth	   50	   100	   150	  
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X-U-V Chamber 

R19	  
ResisEve	  strips	  +	  mesh	  pillars	  	  

V	  strips	  

pillar	  

X	  U	   V	  

Strip	  rouEng	  on	  PCB	  

HV	  

Dri\	  

Readout	  
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X-U-V Charge sharing 

Maximum	  charge	  strip	  
/cluster	  /readout	  

V	   U	   X	  
Total	  charge	  collected	  	  
during	  a	  run.	  RaEo	  to	  X	  strips	   0.94	   0.29	   1	  

APV25	  
overflow	  

Much	  lower	  charge	  on	  U	  



2/9/2011 RD51 Meeting Kobe Marcin Byszewski, CERN 11 

X-U-V charge sharing 

Y	   X	  
Y	  layer	  at	  50µm	   0.94	   1	  
Y	  layer	  at	  30µm	  ?	   1.57	   1	  

V	   U	   X	  
V	  layer	  at	  50µm	   0.51	   0.22	   1	  
V	  layer	  at	  30µm	  ?	   0.84	   0.22	   1	  

model	  overesEmates	  coupling	  	  with	  lower	  layers	  

CapaciEve	  coupling	  	  

X	  

V	  
U	   	  (µm)	  	   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	  

R19M	  -‐	  XUV	  
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Event Display 

X	  

U	  

V	  
No	  crosstalk	  observed	  
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Event Display 
Front	  View	  R19M	  

X	  

V	  

U	  

Random	  event	  
(2	  tracks)	  
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Resolution and 2D reconstruction 

Reconstructed	  beam	  profile	  	  
R19M	  (X+V)	  

h1
Entries  430
Mean    -1.91
RMS    0.1666

 / ndf 2!  13.94 / 20
Constant  4.47± 71.03 
Mean      0.005± -1.921 
Sigma     0.00383± 0.09349 
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Entries  430
Mean    -1.91
RMS    0.1666

 / ndf 2!  13.94 / 20
Constant  4.47± 71.03 
Mean      0.005± -1.921 
Sigma     0.00383± 0.09349 

clu_R19MV.cl_pos_com_mm-clu_R19GV.cl_pos_com_mm {hits_R19G.hit_srcflag == 5 && hits_R19M.hit_srcflag == 5 && clu_R18Y.cl_pos_com_strip > 58 && clu_R18Y.cl_pos_com_strip < 61 && clu_R19GV.cl_pos_com_strip > 25 && clu_R19GV.cl_pos_com_strip < 28}

cluster position difference (mm)

R19 V strips
0.9 mm pitch

σ = 93/!2

R19M	  -‐	  R19G	  (V	  strips)	  

Cluster	  posiEon:	  centre	  of	  mass	  calculaEon	  



Summary 

•  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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