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Test Beam at DESY
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Test Beam at DESY

> Facility for testing detector prototypes

> Three electron/positron beam lines
> Converted bremsstrahlung
from fibre targets in DESY I

> Typical flux around 1000 particles/cm?/second

> Energies from 1 to 6 GeV
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Purpose of the project

Problem: Solution:

> Difficult to establish beam presence > Simple and reliable setup to measure

in the test
> Machine instrumentation flux after entry in the test beam area

before final collimator > Remotely accessible real-time display
> User tested devices in the area > Logging data for further analysis

> No knowledge about the beam

in between C°”l'mato,,
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Hardware Setup

> Scintillators with PMTs —
(photomultiplier tubes) S

> Trigger Logic Unit— TLU B
> Power Supply - TTi
> PC running Linux

Control Hut



Application Overview — Main Window
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Application Overview - Voltage Monitoring
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Application Overview — Saving Plots
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Application Overview - Logging

" TreeViewer — (@l [%

Eile Edit Bun Optiong Help A t t' b k
Command | | Option | | Histogram |htemp [ Hist [T Scan M Rec u Ol I la IC aC up
- 7| Current Folder rent Tree : TBL StatusLogl 1 O H t
B laTrr.ar?,List K -empty- % ClockTime %Tlulnterv eve ry l I l I n u eS
. TBLStatusLogTree ¥ = -empty- % DiffTirne % Dizpr Sec
Z: -empty- e Part & DispMin
Ogr‘\—empt!.r— & FartFerSec
T 5can box s Hitscho 7] canvas 1
7| -emety- e ritschi File Edit Yiew Options Tools Help
|| B -empty- g HitsChz2
E¢ ) -empty- s HitsCh3
a” data | Ees -empty- 3% HitsChOPer Sec
H E¢ » -empty- % HitsCh1 Per Sec B htemp
N o n e o | €03 -empty- g HitsCh2PerSec 350— Entries 8090
RO OT E¢ 3 -empty- g HitsCh3PerSec C Mean 1211
B¢ -empty- § Duthdask 300 C_ RMS 88.33
tree E¢ ¥ -empty- % AncdMask C
o e E¢ -empty- b Orhtask -
o e 250 —
1 |E| sPIDER| @] & | 0% -
||_i31| OLigtI | Leaf : PartPerSec hd 200 -
150 —
otart logging to ﬂlel 100
50—
i 0 800 900 1000 1100 1200 1300 1400 1500 1600
Stup ||:|gg|r‘|g to file | Particles per second [Hz]

Logging to file: log/TEBLStatus_2072_08_27_ 16_13_36.root

Rafal Bielski | A New Beam Monitor for the DESY Test Beam | 2012-09-06 | Page 9



Testing — Radiation Source

> Beta minus decay
> Max energy ~ 3.5 MeV

2 channels test with Ruthenium-106 radiation source 2 channels test with Ruthenium-106 radiation source
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Testing — Test Beam

> Background: only 3 particles in 22 hours!

Test Beam 21 Particle Flux 27/28 Aug 2012 Test Beam 21 Long Time Structure (10 min) 28 Aug 2012
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Testing — Test Beam

Test Beam 21 beam structure - PETRA Il filling
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Testing — Test Beam

Test Beam 21 Particle Flux
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Application at work - Monitoring movement of primary target

Test Beam 21 Particle Flux while moving carbon fibre target 30 Aug 2012
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Application at work - Monitoring movement of primary target

Target positions [mm]
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Project Statistics

w
= 18 statistics
> 6 weeks 5 16 Entries 30
_ “ Mean 80.8
> A few liters of coffee é 14 RMS 101.1
> ~2500 lines of final code > 13
> Tens of impossible-to-find bugs 8
> Hundreds of swears 2
at ROOT developers 2
0 | \-

0 100 200 300 400 500
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Rafat Bielski | A New Beam Monitor for the DESY Test Beam | 2012-09-06 | Page 16



B |
File  Setftings Help
short time overview (20 s) long time overview (20 min)

o F ) [
£ C = -
= c = =
2 C 2 C
3 C 8
a C @
o C o
z E g
W - W
a E ]
k] — ]
b= L §=4 C

C F " _ TTi settings

= C L channel 1

| | | L |
18:47:39 18:47:43 18:47:47 18:47:51 T:51 18:31:51 18:35:51 18:39:51 18:43:51 18:47:51
currant time current tima I 14.00 é’ sat valtage
I n0.1a i’ set current
individual PMTs counts

- _ .
T _
g L —— PowerStatus ———————————————
2 F
; — channel 1 channel & channel 3
E C Advanced settings
® O ¢
] C
& 8000

L Woltage -1 -1 0.00 ¥

C Current -1 4 -1 A 0.00 &

- Stop Iogging to ﬂ|e|

Logging to file: log/TBLStatus_2012_08_27__18_19_36.root
| | |
18:47:39 18:47:43 18:47-47 18:47:51
current time

o3
[
[
[
o3

%I Apply|  Cancel

" TLU settings

short time overview range [5]
long time overview range [min]
DUT mask

AMD mask

OR mask

%l ﬂpplyl LCancel

channel 2

[T051 4 setvatage
I 0.01 i’ set current

Mote: make sure you really need to change these settings.

I 5000 il logging interval [ms]
I 100 él TLU readout interval [ms]
I 3000 i’ TTi readout interval [ms]

%I ﬂpplyl Cancel

Rafat Bielski | A New Beam Monitor for the DESY Test Beam | 2012-09-06 | Page 17



Application Timing

> Multithreaded: 4 main threads

> Asynchronous
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Testing - Background

channel 2 hits and triggers
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> 51-minutes 2-channels test

> 95% CL that coincidence rate is lower than 0.42 Hz
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