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Micromegas telescope for RD51 Test. Beams

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

We developed:
> a program in PVSS (slow
g control system) for the remote control
B ivp2 and the monitoring of the HV channels

P

% > a complete read-out system (see Eleni
¢ Ntomari presentation)

i
e S
o

& > a tracking algorithm
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Micromegas telescope for RD51 Test. Beams

> In order to connect to the iﬁ‘] "
SY2527 CAEN mainframe we woon TN
. l” N
used an OPC server (internet). e e
-
I

Z 8§ "t & & WS » O|d /& £ 1 [nussssss ~

Main Window

Status of all (color code)
0.000
0.000 VMon
a6 | 0.150
S ! 0.418 1
0.000 IMon
Settings

Initialization
Export data
Direct online plots

R X X X | < <«
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Micromegas telescope for RD51 Test. Beams

{* Sac_5 dist_1:CAEN/RD51sy2527/board03/channel010

Save Other a1

[ log W auto

.
o |1
el
"

%
lrli |

_ 1] - il 1 [I:ﬂ
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¥ configAll.pnl

Time Range < | Y hxes &

> Online plots per channel
(iMon, vMon)

> Archiving and exporting iMon, vMon,
vSet values

Channels

> Logbook automatically kept up e s

boardd3/channeldol

rara

board03/channel002
V U Se r boardd2/channel003

board03/channel004
{ boardd3/channeld05
2H  board03/channel00&

v Date-time stamp, ne

board02/channel009

o oo R R R R R

. . Sai boardd3/channeldio
v Channel(s) Configuration Coaschamey
ggggggz gq:mglggé w0 Fiowsy T rp T rown T tripTime W alias
&
=
E

board04
boardO4

hannel005

Channel On Channel Off
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Micromegas telescope for RD51 Test. Beams

X » 3 pairs of identical uM detectors
\ » Parallel and movable (x & y)

403mm\
338mm
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Micromegas telescope for RD51 Test. Beams

z

-t}
Y_Str[; ;ift X-strips » 2 PCBs per detector (one with the
'{x + y X-strips and the other with the Y-strips)

Y > Common drift and different mesh for
each pair (3 HV channels per detector)

I
I
I
I 1 1
I 1 1
| . . .
i : i Technical information
N » Amplification gap= 128 ym
I
I
I 1 1
I 1 1
I 1 1
I 1 1
I 1 1
I 1 1

» Conversion gap= 7 mm
» Strip pitch= 250 ym
» Resolution= ~50 um

B
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96 Y-strips

> 96 strips for each direction
> Active area 2.4cm X 2.4cm (96 strips x 250um)

K. Karakostas



Micromegas telescope for RD51 Test. Beams

> 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.

K. Karakostas



x ? 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!
| X-Y Space |

o A A A A A B

o S S I I AR R

0 |

| | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | |
-500 0 500 1000 1500 2000 2500 3000 3500

)(2 fitting (black), for 9 points (red) with purple the real track.




Micromegas telescope for RD51 Test. Beams

> . . ] Min slope:—0.03
Hough Transformation for line detection. 7
> Basic concept .
eq. line: y=ax+b < r
b=y-ax for a given point (X,y) we scan 3204 strips
on the range of a Max slope:0.03

> 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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Micromegas telescope for RD51 Test. Beams

2D Hough accumulator for 7 points.
Hough Transform Accumulator

K. Karakostas




Micromegas telescope for RD51 Test. Beams

» Hough Space (2D). First track, second track.

Hough Space point representation X-Y Space | | SN
y=-0.001854*x+37.771446

b
100

90"
8ot
80 70 ’

60"
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50"

96 strips ~ 2.4cm

40
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10f

II|IIII|IIII|IIII|IIIIIIIIIII|II 0_..

-0.03 -0.02 -0.01 O 0.01 0.02 0.03 a
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500 1000 1500 2000 2500 3000
3204 strips ~ 80 cm
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Micromegas telescope for RD51 Test. Beams

* 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
v 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
v The algorithm is flexible and soon will be used also for
the gem telescope of the RD51

13 S5
K. Karakostas PAY.




Micromegas telescope for RD51 Test. Beams

Back Up
Slides
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A iIcromegas telescope. 1or

> Displacements for X plane, before & after alignment.

m1x-m3x |

differMx13

differMx12

Entries 5743

Mean 0.3588

500'_ AMS  0.7864
400
300
200
100

u_ ol by Ly g B
-3 -2 -1 0 1 2 4
differMx12

Entries 5743

C Mean -0.01163

500— RMS 0.7079
4001
300
2001
100

H AR [ O A
03 2 = 3

m2x-m3x |

differMx23

Entries 5743 Entries 5743
= Mean 4.979 450 Mean 4.613
C AMS 1.428 c AMS 09214
3001 400
250 — 350—
- 300F
200— E
L 250
150~ 2000
100 E 150
L 100
50— o
C 50—
ﬂ_ n:|||||||||||||||||||||||||
0 2 4 6 8 10 2 3 4 5 6 7
mix-m3x | differMx13 m2a-m3x | differMx23
Entries 5743 Entries 5743
r Mean  -0.05375 F Mean -0.07017
r RMS 1.246 C RMS 1122
300 - 450
- 400F-
250 — C
. 350
200~ 300F
- 2505
150 — E
. 2001
1001~ 1505
u 100
S0— =
C S0
1 b b Peva b B Py d 1 5 P T I T T
Y S S S 4 0= ) 0 2 4

» All X-Axis are in strips (1 strip ~ 250um).
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Micromegas telescope for RD51 Test Beams

> Extrapolated value for um3 - real value, before & after alignment.

| Extrapolated m3x minus real value | extrapMax
Entries 5743
= Mean -4.244
300 —— RMS 0.9483
250 —
200 —
150 —
100 —
50 ——
0 = :
-8 -7 - - - - - -1
| Extrapolated m3x minus real value Corrected | extrapMaxC
Entries 5743
Mean 0.8193
300 RMS 0.9217

250

200

150

100

50

-2 -1 0 1 2

» All X-Axis are in strips (1 strip ~ 250um).
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Micromegas telescope for RD51 Test. Beams

» Hough Space (2D). HT line , chi square line.

Hough Space point representation X-YSpace | = | Hough line
y=0.012417*x+39.504976

- 90
100 -
i - g
B 80
80— 701
- 60—
60— 505*
i .
i S 40f
40 N e .
- \ 30+
i 20
20+ n
I 10—
DII|IIII|IIII|IIII|IIII|IIIIII |II D:|IIII|IIII|IIII|IIII|IIII|IIII|II
-0.03 -0.02 -0.01 ©0 0.01 0.02 0.03 0 500 1000 1500 2000 2500 3000
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Micromegas telescope for RD51 Test. Beams

> The effect of corrections. Hough Transform Accumulator

Before -

Hough Transform Accumulator

M
Ul 111 m

Wl
i I‘.-T'-'s'.. e

il

i
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Micromegas telescope for RD51 Test. Beams

> The effect of corrections before

Hough Space point representation

X-Y Space

100
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60

40

20

K. Karakostas
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Micromegas telescope for RD51 Test. Beams

> The effect of corrections after

Hough Space point representation X-YSpace | = | Hough line
y=-0.000182*x+59.632044

- 90
100 -
: 80"
80— 701~
- B0 oo SULEELLLL L bkl .
60_— 50:_
I 40—
40 B
- 30
a 20
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0II|IIII|IIII|IIII|IIII|III|IIII|II 0:|IIII|IIII|IIII|IIII|IIII|IIII|II
-0.03 -0.02 -0.01 0 0.01 002 0.03 0 500 1000 1500 2000 2500 3000
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Micromegas telescope for RD51 Test. Beams

£# exportAlLpnl

-
Alias Channels : E t D t
BHLdri | board03/channel000 | Select Start time. XE o r I n g a a

Sﬁttbﬂli Enargggﬁcﬂannelggé Day  Manth Year Hour  Minute
ot| boarn channe

BMLmes| board03/channel003 20 - (11 = 2009 = 12 fp = Apply M It- | h I I t.

B homan e ||| v Uitiplie channel seiection.
arge oan channe

Lar%E\él EDarSDS?cEanneIDD? Select End time.

Catho oard03/channel008 D

Sac & | board03/channel00n ; St t E d t I’ “ l t I’ l‘ I

Sac & | board03/channel0l0 Day  Month Year Hour — Minute V a r n I e S a S [

sacpyenanngo | [ 2][1 f[mws 2 roefs = aon
oar channe Ll
st oo pod v Custom folder name (also structure is
test 1| board04/channel004

test 2 | board04/channeld0s ’—FUIdErName

available)

v Export iMon, vMon, vSet or all together.

File Edit View Search Tools Documents Help

Export iMon| Export vMon| Export vSet | ot |[gOpen v iSave [ 4 v
| iMon_board03_channel004_16 11.dat 3%
Clese ees 11 15 00 80 31 0072 1.0260000228882 h
2009 11 15 00 80 31 0994 2.808000087738
2009 11 15 00 8O 32 0963 ©.17599999904633
2009 11 15 00 B8O 33 0431 0.0040000081899898
2009 11 15 00 80 33 0900 @
2009 11 15 00 81 11 @775 2.7279999256134
2009 11 15 00 81 12 0228 1.2300000190735
2009 11 15 00 1 12 0682 ©.837999998778165
2009 11 15 0 ©1 13 0166 1.9739999771118
2009 11 15 00 81 14 0072 1.7999999523163
2009 11 15 00 81 14 0994 B.065999999642372
Ex@rted Data 2009 11 15 80 81 15 0463 3.5659999847412
2009 11 15 00 81 16 0369 ©.42399999499321
2009 11 15 00 81 16 0838 0.014000000432134
. A\ Y/ 2009 11 15 00 81 17 0291 @
Date se pa rated W|th . 2009 11 15 00 01 53 0854 0.64200001955032
—_ 2009 11 15 00 B2 @0 0338 3.0339999198914
2009 11 15 00 B2 @0 0791 8.2119999974966
0 0 2009 11 15 00 B2 01 0260 0.0040000001899898
4 T” | |e Wlt Spaces an 2009 11 15 00 B2 @2 0166 B
2009 11 15 00 82 @3 0104 3.0659999847412
11: 2009 11 15 00 82 @3 0557 0.82200002670288
| | Il”lsecondS_ 2009 11 15 00 ©2 @4 0932 2.9119999488722
2009 11 15 00 82 @5 0432 1.0800000429153
2009 11 15 00 82 @5 0901 ©.835999998458279
v V I 2009 11 15 00 02 06 0823 0
a Ue. 2009 11 15 00 82 44 0479 4.3379998207092
2009 11 15 60 82 44 0932 3.2360000610352
2009 11 15 00 B2 45 0854 ©.28799998760223
2009 11 15 00 B2 46 0307 0.012000000104308
2009 11 15 00 B2 46 0776 1.3839999437332
2009 11 15 00 B2 47 0229 2.3659999370575
2009 11 15 00 B2 48 0151 8.11599999666214
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clusterMult0
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