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For the needs of RD51 Test Beams a 
beam telescope was developed by NTUA
 & Demokritos. 

We developed:
➢ a program in PVSS (slow 
control system) for the remote control 
and the monitoring of the HV channels

➢ a complete read-out system (see Eleni
Ntomari presentation)

➢ a tracking algorithm 
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➢ In order to connect to the 
SY2527 CAEN mainframe we 
used an OPC server (internet).

Main Window
✔ Status of all (color code)
✔ vMon
✔ iMon
✔ Settings
✔ Initialization
✔ Export data
✔ Direct online plots
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➢  Online plots per channel 
(iMon, vMon)

➢  Archiving and exporting iMon, vMon,
vSet values

➢ Mass configuration of the channels 
(v0, i0, rUp, rDwn, trip), custom 
naming. All password protected

➢ Logbook automatically kept up 
✔ User 
✔ Date-time stamp,
✔ Channel(s) Configuration



K. Karakostas
5

Micromegas telescope for RD51 Test BeamsMicromegas telescope for RD51 Test Beams

➢ 3 pairs of identical μM detectors
➢ Parallel and movable (x & y)
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➢ 2 PCBs per detector (one with the 
X-strips and the other with the Y-strips)
➢ Common drift and different mesh for 
each pair (3 HV channels per detector)

  Technical information
➢ Amplification gap= 128 μm
➢ Conversion gap= 7 mm
➢ Strip pitch= 250 μm
➢ Resolution= ~50 μm

Drift

Mesh
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➢ 96 strips for each direction 
➢ Active area 2.4cm x 2.4cm (96 strips x 250um)
➢ The beam first cross the X-plane and afterwards the Y-plane
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➢ For each track:3 points in 
space  
➢ Projection of the real 
track in 2 planes (xz, yz) 
and then facing a 2D 
problem
➢ Simpler approaches and 
faster algorithms. 
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χ² line fitting → Disadvantages: the fitting line depends on all given 
points and checking all available combination of 3 points (1 per 
detector) we can go up to 125 lines-candidates per some event!

χ²  fitting (black), for 9 points (red) with purple the real track. 
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➢ Hough Transformation for line detection.
➢ Basic concept
eq. line: y=ax+b

 b=y-ax for a given point (x,y) we scan
 on the range of a

 
➢ From X-Y space ~ Hough Space (a,b)
➢ The line does not depend on points irrelevant to the track
➢ Filling a 2D histogram for the Hough space
➢ Where 2 (or more) lines are crossed is a potential candidate 
for our track
➢ Example from real events...
   (Run:6244, Vm=510 V, Vd=810 V, Ar:CO2 90:10 @ 28/10/09)
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2D Hough accumulator for 7 points.  

a

b
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➢ Hough Space (2D). First track, second track.  
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Summary

● We developed:
●  the micromegas beam telescope for the RD51 test beam 

line
● a slow control system, which was used also by other 

participants during RD51 Test Beam and MAMMA Test 
Beam

 ✔ Future plans include the expansion of this tool to monitor 
and control also temperature, external and internal 
pressure, gas etc

● We have a tracking algorithm that provides tracks from the 
micromegas telescope for the users to use for their detector 
under test

 ✔ The algorithm is flexible and soon will be used also for 
the gem telescope of the RD51
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Back Up Back Up 
SlidesSlides
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➢ Displacements for X plane, before & after alignment. 

➢ All X-Axis are in strips (1 strip ~ 250um). 
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➢ Extrapolated value for um3 – real value, before & after alignment. 

➢ All X-Axis are in strips (1 strip ~ 250um). 



K. Karakostas
17

Micromegas telescope for RD51 Test BeamsMicromegas telescope for RD51 Test Beams

➢ Hough Space (2D). HT line , chi square line.  
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➢ The effect of corrections.
                 Before →

                                                                     After←
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➢ The effect of corrections before
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➢ The effect of corrections after
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Exporting Data
✔ Multiple channel selection.
✔ Start/End time stamps.
✔ Custom folder name (also structure is 

available)
✔ Export iMon, vMon, vSet or all together.

Exported Data
✔ Date separated with “_”.
✔ Time (with spaces) and 

milliseconds. 
✔ Value.
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