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JRA1:JRA1: Pixel TelescopePixel Telescope
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JRA1:JRA1: Pixel Telescope Pixel Telescope 
Test Beam CampaignsTest Beam Campaigns
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IngridIngrid--Maria Gregor on behalf of EUDET JRA1Maria Gregor on behalf of EUDET JRA1
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Pixel Telescope:Pixel Telescope:
Status DemonstratorStatus Demonstrator
T tb 1 (DESY)T tb 1 (DESY)

In
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--Testbeam 1 (DESY)Testbeam 1 (DESY)

Testbeam 2 (DESY)Testbeam 2 (DESY)
Testbeam 3 (CERN) Testbeam 3 (CERN) 

Summary & OutlookSummary & Outlook

EUDETEUDET
Extended Steering CommitteeExtended Steering CommitteeExtended Steering CommitteeExtended Steering Committee

August 27August 27thth 20072007
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Test Beam Infrastructure JRA1Test Beam Infrastructure JRA1
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Provide test beam telescope with:Provide test beam telescope with:
Very high precision: <3 μm precision even at lower energiesVery high precision: <3 μm precision even at lower energies
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YVery high precision: <3 μm precision even at lower energiesVery high precision: <3 μm precision even at lower energies

High readout speed (frame rate >1kHz)High readout speed (frame rate >1kHz)
Easy to use: well defined/described interfaceEasy to use: well defined/described interface
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Large range of conditions: cooling, positioning, magnetic fieldLarge range of conditions: cooling, positioning, magnetic field

M i f i l l l t ki d i (TPC)M i f i l l l t ki d i (TPC)
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--Main use for pixel sensors, large volume tracking devices (TPC)Main use for pixel sensors, large volume tracking devices (TPC)

Suitable to different test beam Suitable to different test beam 
environments:environments:

construction & initial tests at DESY construction & initial tests at DESY 
(E(Eee-- up to 6 GeV) up to 6 GeV) 
exploitation at CERN, FNAL etc. exploitation at CERN, FNAL etc. 
possiblepossible
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JRA1 ScheduleJRA1 Schedule
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Phase1: “Demonstrator”Phase1: “Demonstrator”
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Ph 2 Fi l lPh 2 Fi l l

First test facility will be available quickly for the groups developing pixels First test facility will be available quickly for the groups developing pixels 
Use established pixel technology with analogue readout and no data reductionUse established pixel technology with analogue readout and no data reduction
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rePhase2: Final telescopePhase2: Final telescope

Use pixel sensor with fully digital readout, integrated Correlated Double Sampling Use pixel sensor with fully digital readout, integrated Correlated Double Sampling 
(CDS), and data sparsification(CDS), and data sparsification
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--(CDS), and data sparsification(CDS), and data sparsification

The beam telescope ready at the end of 2008The beam telescope ready at the end of 2008

20062006 20072007 20082008 20092009

PCMAG @ DESYPCMAG @ DESY
PCMAG availablePCMAG available testbeamstestbeams

20062006 20072007 20082008 20092009

DemonstratorDemonstrator

Final Telescope 
Available

nowDemonstratorDemonstrator
Integration StartsIntegration Starts

DemonstratorDemonstrator
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Demonstrator: Analogue TelescopeDemonstrator: Analogue Telescope
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Ingredients needed for such a telescopeIngredients needed for such a telescope
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AUX

g pg p
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Sensors with analogueSensors with analogue
outputoutput

board

In
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ee--

Boards to carry theBoards to carry the
sensorssensors

ReadOutReadOut

Mechanics to positionMechanics to position
the sensors preciselythe sensors precisely

Trigger 
LogicLogic
Unit
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Reference Plane SensorsReference Plane Sensors IPHCIPHC
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Demonstrator: MimoTelDemonstrator: MimoTel Mi 16 Mi 16
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YDemonstrator: MimoTelDemonstrator: MimoTel

use MimoTel prototypeuse MimoTel prototype
AMS 0.35 OPTO process with 14 and 20μm AMS 0.35 OPTO process with 14 and 20μm 
epitaxial layerepitaxial layer

Mimosa16 Mimosa16

Latchup ADC ADC MyMap

TestStruct
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re4 sub4 sub--arrays (64 arrays (64 ×× 256 pixel)256 pixel)

30 30 ×× 30 μm30 μm22 pitch: active area: 7.7 pitch: active area: 7.7 ××
7.7 mm7.7 mm22

R d t 1 6 (4 l t tR d t 1 6 (4 l t t

MimoTEL Imager10µ Imager12µ

In
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--Readout : 1.6 ms (4 analog output Readout : 1.6 ms (4 analog output 

nodes at 25 MHz)nodes at 25 MHz)
engineering run was in summer 06engineering run was in summer 06
End of October 2006 reception ofEnd of October 2006 reception of

MimoStar3
End of October 2006, reception of End of October 2006, reception of 
engineering runengineering run
Since beginning of 2007 chips are Since beginning of 2007 chips are 
availableavailable

Layout of the reticle of the engineering Layout of the reticle of the engineering 
run AMSrun AMS--035 OPTO 07/2006 on 14 µm 035 OPTO 07/2006 on 14 µm 
(standard) and 20 µm epi substrate(standard) and 20 µm epi substrate
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PCBs and MimoTel sensorsPCBs and MimoTel sensors IPHC/DESYIPHC/DESY
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20 sets of boards (AUX board, MimoTel 20 sets of boards (AUX board, MimoTel 
proximity board Mimosa18 proximityproximity board Mimosa18 proximity
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Yproximity. board, Mimosa18 proximity proximity. board, Mimosa18 proximity 

Board)Board)
5 were populated and tested in 5 were populated and tested in 
StrasbourgStrasbourg
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StrasbourgStrasbourg
15 of these sets populated and 15 of these sets populated and 
tested at DESYtested at DESY
10 sensor boards with wire 10 sensor boards with wire 
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d
--

bonded chips on the way to bonded chips on the way to 
HamburgHamburg
Further 10 sets of sensor boards Further 10 sets of sensor boards 

ill b b ildill b b ild

5 sensors were running in Demonstrator during 5 sensors were running in Demonstrator during 
test beamtest beam

will be buildwill be build

More chips (incl. high resolution sensors) arrived More chips (incl. high resolution sensors) arrived 
today in Hamburgtoday in Hamburg
MimoTel chips also thinned (50MimoTel chips also thinned (50μμm) but not in m) but not in 
telescope yettelescope yet
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MimoTel chip#20 (14um EPI layer) MimoTel chip#20 (14um EPI layer) 
Response to Fe55 source at 18Response to Fe55 source at 18ooCC

HitmapHitmap
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Results obtained in HamburgResults obtained in Hamburg
Agreeing with results obtained in Agreeing with results obtained in 
StrasbourgStrasbourg
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columns
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Readout: Readout: EUEUDET DET DData ata RReduction eduction BBoard oard 
INFNINFN
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Functionality of motherboard Functionality of motherboard 

INFNINFN
EUDRBEUDRB
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onon--line calculation of pixel line calculation of pixel 
pedestal and noise, cluster pedestal and noise, cluster 
finding, ADCfinding, ADC
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reremote configuration of the remote configuration of the 

FPGAFPGA
onon--board diagnosticsboard diagnostics

In
g
ri
d

In
g
ri
d
--4 independent signal processing and 4 independent signal processing and 

digitizing stagesdigitizing stages
ImplementationImplementation

O l dO l d i li lOne analogue card One analogue card --> signal > signal 
processingprocessing
One digital card One digital card --> USB> USB

Operational modesOperational modes
Full FrameFull Frame readout mode for debugging or offreadout mode for debugging or off--line pedestal and noise line pedestal and noise 

ttmeasurementsmeasurements
Zero SuppressionZero Suppression readout to minimize readout dead time while normal readout to minimize readout dead time while normal 
data takingdata taking
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Status EUDRBStatus EUDRB INFNINFN
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The boards were delivered end of July 2006The boards were delivered end of July 2006
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all tests of hardware were successfulall tests of hardware were successful
Quality of boards not so high Quality of boards not so high --> manual fixing necessary> manual fixing necessary

testing of operation connected to a sensor (Mimosa V + MimoTel)  testing of operation connected to a sensor (Mimosa V + MimoTel)  

--M
ar

ia
 G

re
M

ar
ia

 G
resuccessfully donesuccessfully done

the USBthe USB--2 link is fully working and can be used for diagnostics and 2 link is fully working and can be used for diagnostics and 
debugging.debugging.
b th thb th th d thd th d d t bli h d dd d t bli h d d

In
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In
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--both the zeroboth the zero-- and the nonand the non--zerozero--suppressed modes are established and suppressed modes are established and 

the board has been tested with the MimoTel sensor during two test the board has been tested with the MimoTel sensor during two test 
beams at DESYbeams at DESY
TLU interface has been integratedTLU interface has been integratedTLU interface has been integratedTLU interface has been integrated

Production of more EUDRB boards has started and 8 additionalProduction of more EUDRB boards has started and 8 additionalProduction of more EUDRB boards has started and 8 additional Production of more EUDRB boards has started and 8 additional 
boards will be available at the end of September. boards will be available at the end of September. 
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DAQ StatusDAQ Status GenevaGeneva
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C d C d D t

Monitor
Data Collector

D t

Storage
M

1

D t

Create a simple and easy to use DAQ Create a simple and easy to use DAQ 
system for the beam telescopesystem for the beam telescope
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r,
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E
S
YCmd

Receiver
Cmd
Receiver

Data
Receiver

Data
Server

P d

Data
Merge GUI

N

Data
Sender

MN

Distributed across multiple computersDistributed across multiple computers
Use sockets for sending Use sockets for sending 
data/commandsdata/commands

Reasonably portableReasonably portable
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Cmd

Data
Sender

LogHardware

Producer

1

Reasonably portableReasonably portable
Use mainly standard C++Use mainly standard C++
POSIX for sockets and POSIX for sockets and 
threadingthreading

In
g
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d

In
g
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d
--Receiver

Cmd
Receiver

g
Server

Cmd
Server

Polling

Log
Receiver

Run Control

Logger

Hardware GUI

1

1threadingthreading

GUI Cmd
Sender

Storage

Run ControlRun Control
Controls all the other applicationsControls all the other applications

ProducerProducer
h h d d d dh h d d d dCommunicates with hardware and sends data to:Communicates with hardware and sends data to:

Data CollectorData Collector
Collects and merges data from all ProducersCollects and merges data from all Producers

MonitoMonitoMonitorMonitor
Receives data from Data Collector for display/statisticsReceives data from Data Collector for display/statistics

LoggerLogger
Collects logging messages from other applicationsCollects logging messages from other applications

10
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DAQ StatusDAQ Status GenevaGeneva
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Decision to use LCIO/Marlin for data storage and processing.Decision to use LCIO/Marlin for data storage and processing.
Data will be sent within the DAQ in a simple custom format, and converted to Data will be sent within the DAQ in a simple custom format, and converted to 
C O b f bC O b f b
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LCIO before being writtenLCIO before being written

Successfully running at test beam in June and AugustSuccessfully running at test beam in June and August

--M
ar

ia
 G

re
M

ar
ia

 G
reSmaller bugs and problems fixed “on the fly”Smaller bugs and problems fixed “on the fly”
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d
--
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Telescope MechanicsTelescope Mechanics DESYDESY
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Box 1:Box 1:
fixed position, optical bench for three fixed position, optical bench for three 
reference planes, temperature controlledreference planes, temperature controlledBox 1Box 1 Box 2Box 2
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r,
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S
Yp , pp , p
Wall to DUT can be removedWall to DUT can be removed

Box 2:Box 2:
movable in zmovable in z--direction, optical bench for direction, optical bench for ee--
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rethree reference planes, temperature three reference planes, temperature 

controlledcontrolled
Wall to DUT can be removedWall to DUT can be removed

Bo 3Bo 3

ee
yy

zz

In
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d
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d
--Box 3:Box 3:

Gap between 2 and 3, closed by thermal Gap between 2 and 3, closed by thermal 
covercover
DUT positioned on XYDUT positioned on XYφφ--tabletable

Box 3Box 3
(DUT)(DUT)

xx
zz

DUT positioned on XYDUT positioned on XYφφ table table 

XYXYφφ--tabletable: external with “long” mechanical structure to: external with “long” mechanical structure toXYXYφφ tabletable: external with long  mechanical structure to : external with long  mechanical structure to 
locate the DUT between the reference planeslocate the DUT between the reference planes

Positioning accuracy of : 0,1mm (alignment runs Positioning accuracy of : 0,1mm (alignment runs 
foreseen)foreseen)

b lb laccuracy: 10accuracy: 10μμm, repeatability: <0.5m, repeatability: <0.5μμm per axism per axis
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Telescope MechanicsTelescope Mechanics DESYDESY
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Mechanics design completedMechanics design completed
Production of mechanics delayedProduction of mechanics delayed
Availability foreseen for September test Availability foreseen for September test 
beambeam
3 planes on one main structure (2 arms)3 planes on one main structure (2 arms)

Minimal distance between planes: 7mmMinimal distance between planes: 7mm
Maximum level arm:200 mmMaximum level arm:200 mm
M i l l iM i l l i

13
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Demonstrator: Analogue TelescopeDemonstrator: Analogue Telescope
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Ingredients needed for such a telescopeIngredients needed for such a telescope
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Sensors with analogueSensors with analogue
outputoutput

AUX
board

g pg p
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reoutputoutput

ee--
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Boards to carry theBoards to carry the
sensorssensors

R dOR dO

sensorssensors

Mechanics to positionMechanics to position
the sensors preciselythe sensors precisely

Trigger> replacement ReadOutReadOutTrigger 
Logic
Unit

-> replacement

Integration off all components and test under real conditions
Test beam at DESY (1-6GeV electrons) and CERN (10-400GeV/c pions)
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Test beam 1 Test beam 1 –– DESY June 2007DESY June 2007
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commissioning of Demonstratorcommissioning of Demonstrator
Goals of test beam 1:Goals of test beam 1:
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Test of DAQTest of DAQ
First time all items are running together under real conditionsFirst time all items are running together under real conditions

--M
ar

ia
 G

re
M

ar
ia

 G
re

et
ec

to
r

et
ec

to
r

BeamBeamet
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 d
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20 mm20 mm

SS

Trigger Trigger 
scintillatorsscintillators

SS SS

3 sensor planes in beam3 sensor planes in beam
3 EUDRB ( d t b d )3 EUDRB ( d t b d )3 EUDRB (readout boards)3 EUDRB (readout boards)
TLUTLU
Original DAQ SoftwareOriginal DAQ Software

Replacement Mechanics
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Testbeam 1 Testbeam 1 –– StatisticsStatistics
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Data was taken at ~1 Hz all the timeData was taken at ~1 Hz all the time
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~ 200 GB~ 200 GB of raw (full frame) data on diskof raw (full frame) data on disk
70 beam 3 GeV runs taken with more than 115 kEvts70 beam 3 GeV runs taken with more than 115 kEvts
19 beam 6 GeV runs taken with more than 26 kEvts19 beam 6 GeV runs taken with more than 26 kEvts
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re45 pedestal and test run with ~ 14 kEvts45 pedestal and test run with ~ 14 kEvts

All raw data have been converted to All raw data have been converted to LCIOLCIO format, pedestal corrected, format, pedestal corrected, 
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scanned for clusters and transformed to space pointsscanned for clusters and transformed to space points
Data have been moved to tapes and are available to ILC virtual organisation Data have been moved to tapes and are available to ILC virtual organisation 
members through the members through the GRIDGRID
Data processing has been done using the GRID infrastructure as a proof of Data processing has been done using the GRID infrastructure as a proof of 
principle for future and more compelling data challengeprinciple for future and more compelling data challenge
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Signal distributions (3 GeV)Signal distributions (3 GeV)
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3x3 cluster signal distributions3x3 cluster signal distributionsSignal amplitude far enough Signal amplitude far enough 
from the noise (SNR = 10)from the noise (SNR = 10)
The charge signal is NOT The charge signal is NOT 
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g gg g
scaling according to the epi scaling according to the epi 
thicknessthickness

The thickness might be The thickness might be 
i ti t
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d
--inaccurateinaccurate

The charge collection The charge collection 
efficiency might be efficiency might be 
differentdifferentdifferent.different.

A factor 2 in the SNR may be A factor 2 in the SNR may be 
obtained improving the noiseobtained improving the noise
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Hit map with full 3GeV statisticsHit map with full 3GeV statistics
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Integrated over all 3 GeV runs already in the telescope frame of 
f
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Yreference.
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First plane hit mapFirst plane hit map

5.3 mm

Full statistics 3D hit mapFull statistics 3D hit map

4.
1 

m
m

Full statistics 3D hit mapFull statistics 3D hit map
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Hit map with single trackHit map with single track
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Applying a single track per event filter, the scintillator shadow appears 
l
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Yeven clearer.
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reSingle track 3D hit mapSingle track 3D hit map First plane hit mapFirst plane hit map
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d
--
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Testbeam 2 Testbeam 2 –– DESY August 2007DESY August 2007
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Synchronisation with first DUT (DEPFET)Synchronisation with first DUT (DEPFET)
Goals of this test beam periodGoals of this test beam period
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Run with more planesRun with more planes
Prepare documentationPrepare documentation
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BeamBeamet
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25 mm25 mm

SS

Trigger Trigger 
scintillatorsscintillators

SS SS SS SS

5 sensor planes in beam (cooled)5 sensor planes in beam (cooled)
5 EUDRB ( d t b d )5 EUDRB ( d t b d )5 EUDRB (readout boards)5 EUDRB (readout boards)
TLUTLU
Original updated DAQ SoftwareOriginal updated DAQ Software
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Achievements of test beam 2Achievements of test beam 2
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5 sensor planes in beam (cooled)5 sensor planes in beam (cooled)
run the system in synchronised mode (5 sensors)run the system in synchronised mode (5 sensors)
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run with zero suppression mode onrun with zero suppression mode on
synchronised the readout with the DEPFET readoutsynchronised the readout with the DEPFET readout
found a number of small bugs in the DAQ softwarefound a number of small bugs in the DAQ software
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found a number of small bugs in the DAQ softwarefound a number of small bugs in the DAQ software

learned to handle the systemlearned to handle the system
wrote a manual forwrote a manual for

In
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d
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--wrote a manual for wrote a manual for 

inexperienced usersinexperienced users
prepared a "what to do when" prepared a "what to do when" 
for the test beam operationfor the test beam operationpp
set up scripts for data handling set up scripts for data handling 
(also for use at CERN)(also for use at CERN)
set up an online logbook set up an online logbook 
visible for everybody who visible for everybody who 
wants to analyse the datawants to analyse the data
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Test beam 2 Test beam 2 –– Fresh DataFresh Data
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Signal/Noise DistributionsSignal/Noise Distributions Single Hit
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M lti HitMulti Hit

SNR between 11 SNR between 11 
and 13and 13
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Test beam 2 Test beam 2 –– Fresh DataFresh Data
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StatisticsStatistics
100 000 ev 3GeV RAW mode100 000 ev 3GeV RAW mode

Single Hit
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(full frame)(full frame)
100.000 ev. 6GeV RAW mode 100.000 ev. 6GeV RAW mode 
(full frame)(full frame)
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re(full frame)(full frame)

100.000 ev. 6GeV MIX (RAW + 100.000 ev. 6GeV MIX (RAW + 
Zero Suppressed)Zero Suppressed)
450.000 ev. 6GeV Zero 450.000 ev. 6GeV Zero 
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suppressedsuppressed
All data is transferred to the GRIDAll data is transferred to the GRID
started to analyse the new datastarted to analyse the new data

M lti HitMulti Hit
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User ManualUser Manual
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Online LogbookOnline Logbook
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Google Spreadhseet to have information accessible for all possible data 
analysers
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Testbeam 3 Testbeam 3 –– CERN September 2007CERN September 2007
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Goals of this test beam periodGoals of this test beam period
Take data with JRA1 telescope at H8 test beam (10Take data with JRA1 telescope at H8 test beam (10--400GeV/c pions)400GeV/c pions)
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With 6 planes in new mechanicWith 6 planes in new mechanic
DEPFET sensor as first “user”DEPFET sensor as first “user”

Test speed and resolution (with thick sensors)Test speed and resolution (with thick sensors)
l f h dl f ( )l f h dl f ( )
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Next test beam in just 3 weeks:Next test beam in just 3 weeks:

Simplify handling of system (even more)Simplify handling of system (even more)
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--Next test beam in just 3 weeks:Next test beam in just 3 weeks:

12.9: move equipment to CERN12.9: move equipment to CERN
13.9: set up and start up (as parasitic user)13.9: set up and start up (as parasitic user)
19.9: official testbeam period EUDET JRA1 (1week)19.9: official testbeam period EUDET JRA1 (1week)19.9: official testbeam period EUDET JRA1 (1week)19.9: official testbeam period EUDET JRA1 (1week)
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Next Steps until End 2007Next Steps until End 2007
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## NameName DateDate PartnerPartner Description/RemarksDescription/Remarks

11 TLUTLU 18 Oct 0618 Oct 06 BristolBristol TLU working. Ship to Geneva.TLU working. Ship to Geneva.
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Y11 TLUTLU 18 Oct 0618 Oct 06 BristolBristol TLU working. Ship to Geneva.TLU working. Ship to Geneva.

22 DAQ0DAQ0 18 Oct 0618 Oct 06 GenevaGeneva Bonn+Strasbourg DAQ + TLU work together.Bonn+Strasbourg DAQ + TLU work together.

33 FE0FE0 15 Jan 0715 Jan 07 DESYDESY 15 Populated FE board sets with sensors (limited tests) 15 Populated FE board sets with sensors (limited tests) 
available. Ship to Ferrara, Geneva, Strasbourg.available. Ship to Ferrara, Geneva, Strasbourg.
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re44 EUDRB0EUDRB0 15 Jan 0715 Jan 07 FerraraFerrara EUDRB board partial functionality. Ship to GenevaEUDRB board partial functionality. Ship to Geneva

55 DAQ1DAQ1 5 Mar 075 Mar 07 GenevaGeneva DAQ partially integrated with EUDRBDAQ partially integrated with EUDRB

66 EUDRB1EUDRB1 5 Mar 075 Mar 07 FerraraFerrara EUDRB board tested with FE board set and sensor (no EUDRB board tested with FE board set and sensor (no 
sparsification) Ship 1 full set to Genevasparsification) Ship 1 full set to Geneva
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--sparsification). Ship 1 full set to Geneva.sparsification). Ship 1 full set to Geneva.

77 FE1FE1 5 Mar 075 Mar 07 Strasbourg, Strasbourg, 
Geneva, Geneva, 
Ferrara, DESYFerrara, DESY

FE board sets fully qualifiedFE board sets fully qualified

88 EUDRB2EUDRB2 30 Apr 0730 Apr 07 FerraraFerrara 2 EUDRB boards synchronized. Ship 1 set to Geneva and 1 2 EUDRB boards synchronized. Ship 1 set to Geneva and 1 
set to DESY.set to DESY.

99 DAQ2DAQ2 31 May 0731 May 07 GenevaGeneva DAQ fully integrated with two full FE board sets + EUDRBDAQ fully integrated with two full FE board sets + EUDRB

1010 TB0TB0 10 June 0710 June 07 DESYDESY Mechanics and TB infrastructure ready for integrationMechanics and TB infrastructure ready for integration1010 TB0TB0 10 June 0710 June 07 DESYDESY Mechanics and TB infrastructure ready for integrationMechanics and TB infrastructure ready for integration

1111 Int1Int1 10 June10 June AllAll One Demonstrator Arm in beamOne Demonstrator Arm in beam

1212 Int2Int2 15 Aug15 Aug AllAll DESY test beam with improved DAQ and 2 armsDESY test beam with improved DAQ and 2 arms

1313 Int3Int3 11 Sep11 Sep AllAll Demonstrator Ready for shipping to CERNDemonstrator Ready for shipping to CERN

NOW
1313 Int3Int3 11 Sep11 Sep AllAll Demonstrator Ready for shipping to CERNDemonstrator Ready for shipping to CERN

1414 DEMO0DEMO0 19 Sep19 Sep AllAll Demonstrator in SPS beamDemonstrator in SPS beam
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SummarySummary
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Within the EUDET JRA1 programme a pixel beam telescope is under Within the EUDET JRA1 programme a pixel beam telescope is under 
developmentdevelopment

High precision high readout speed easy to useHigh precision high readout speed easy to use
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YHigh precision, high readout speed, easy to useHigh precision, high readout speed, easy to use

Monolithic Active Pixels MimoTel as sensor Monolithic Active Pixels MimoTel as sensor 
MimoTel available and tested in two JRA1 test beams MimoTel available and tested in two JRA1 test beams 
Hi h i i d thi d l il blHi h i i d thi d l il bl
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reHigh precision and thinned sensors also availableHigh precision and thinned sensors also available

Readout completed and tested in two test beams at DESYReadout completed and tested in two test beams at DESY
DAQ software running and tested under real conditionsDAQ software running and tested under real conditions
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Trigger Logic Unit used for trigger systemTrigger Logic Unit used for trigger system

Both test beam periods at DESY were successful AND a lot of fun!!Both test beam periods at DESY were successful AND a lot of fun!!Both test beam periods at DESY were successful AND a lot of fun!!Both test beam periods at DESY were successful AND a lot of fun!!

Still: a lot of things to be done before next test beam (CERN)Still: a lot of things to be done before next test beam (CERN)

AND: write up details in EUDET Memos (DAQ, Analysis, EUDRB,…)AND: write up details in EUDET Memos (DAQ, Analysis, EUDRB,…)

Looking forward to test full system with DEPFET as DUT at CERN in Looking forward to test full system with DEPFET as DUT at CERN in 
September September 
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