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JRA1JRA1
General Purpose Test beam infrastructureGeneral Purpose Test beam infrastructure

DESY Test beamDESY Test beam
PCMAGPCMAG

Pixel telescope Pixel telescope 
high precision (high precision (~ 1 ~ 1 µµm even in a 6 m even in a 6 GeV/cGeV/c electron beam) electron beam) 
reasonably large area (reasonably large area (~ 1 ~ 1 –– 2 cm)2 cm)
Fast readout (~1kHz frame rate) to handle higher rate Fast readout (~1kHz frame rate) to handle higher rate 
environmentsenvironments

Staged ImplementationStaged Implementation
Demonstrator telescope with slightly less precision and slower Demonstrator telescope with slightly less precision and slower 
R/O (analog pixel sensor)R/O (analog pixel sensor)
Final telescope with high precision and high rate (pixel sensor Final telescope with high precision and high rate (pixel sensor 
with ADC and data reduction on chipwith ADC and data reduction on chip
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WEB infoWEB info
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Detailed planning 

constantly being ite
rated

Current PlanningCurrent Planning

2006 2007 2008 2009

now

PCMAG @ DESY

Demonstrator
Integration Starts

PCMAG
Available

Demonstrator
Available

Final
Telescope
Available
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Preparation of Test Beam Area 24/1 Preparation of Test Beam Area 24/1 
for PCMAGfor PCMAG

Entrance Concrete Block as Base for PCMAG

The test  beam  area  has been 
renovated by MEA (Norbert 
Meyners).

• A concrete block is placed in the  area  as  
base for the PCMAG.

• Two holes with Ø 100mm are drilled in the 
floor, to access the cable trays in the cave, 
which connect the beam area with the 
control room

• A helium return line is installed.
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PCMAGPCMAG

All administrative issues about the transfer to DESY are All administrative issues about the transfer to DESY are 
clarified.clarified.
Magnet arrives @ DESY at the end of SeptemberMagnet arrives @ DESY at the end of September
Commissioning to take place @ DESY in OctoberCommissioning to take place @ DESY in October

Recommissioning @ KEK
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DUT DUT PositionerPositioner

x

y

φ 10 offers evaluated.10 offers evaluated.
Decision for PI: offers the best Decision for PI: offers the best 
priceprice--performance ratio,performance ratio,
Expected precision: few Expected precision: few 
microns,microns,
Ordered complete stage: Ordered complete stage: 
assembled and surveyed with assembled and surveyed with 
steering components and steering components and 
softwaresoftware
Expect delivery in October 2006Expect delivery in October 2006
Will be set up in the lab for Will be set up in the lab for 
testing in October/November testing in October/November 
20062006
Ready for installation in test Ready for installation in test 
beam spring 2007beam spring 2007
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Senor BoxesSenor Boxes

Design is still being iterated: Cooling and fixation will most likely change
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Cooling for Sensor Boxes and DUTCooling for Sensor Boxes and DUT

Cold Gas System : +170Cold Gas System : +170°°C C ……--180180°°CC
(N2(N2--Stream Temperature Accuracy Stream Temperature Accuracy ±±0,10,1°°C)C)

Liquefier 1

Liquefier 2

--Large area for evaporator needed Large area for evaporator needed 
Increases Size of sensor boxIncreases Size of sensor box

--2 systems needed between 2 systems needed between --4040°°C and +10C and +10°°CC

--Slow and complex regulationSlow and complex regulation

+No danger+No danger

±±Standard Components except evaporatorStandard Components except evaporator

Evaporation Cooling Based on R404ARegulated Cold N2 Gas System

--ExpensiveExpensive

--Safety regulations requiredSafety regulations required

+Quick+Quick

+Precise+Precise

+Wide range of temperature+Wide range of temperature

+DUT cooling possible with the same device+DUT cooling possible with the same device

2X!

CarstenCarsten MuhlMuhl
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Full simulation: Mokka Full simulation: Mokka 
(based on Geant 4) and (based on Geant 4) and 
MySQL databaseMySQL database

Output: LCIO format filesOutput: LCIO format files
Stored information: hit Stored information: hit 
position, deposited energy, position, deposited energy, 
......

Analysis: Marlin and RootAnalysis: Marlin and Root
Simulated 50000 eventsSimulated 50000 events
Assumed telescope plane Assumed telescope plane 
intrinsic resolution intrinsic resolution –– 3 um   3 um   
(hit positions are (hit positions are 
smeared)smeared)

ILC Software Tools
Symmetric geometrySymmetric geometry

Asymmetric geometryAsymmetric geometry

Telescope SimulationsTelescope Simulations
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ValidationValidation
For small scattering angle For small scattering angle 

Gaussian approximationGaussian approximation is used for is used for 
the width of the projected angular the width of the projected angular 
distribution:distribution:

To check the validity of MS To check the validity of MS 
descriptiondescription

Simulate silicon wafer of 300 um Simulate silicon wafer of 300 um 
thicknessthickness
Shoot 1 Shoot 1 GeVGeV electrons (100000 electrons (100000 
events)events)
Look at the projection of Look at the projection of 
scattering anglesscattering angles
Theory prediction: Theory prediction: 0.602 0.602 mradmrad
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First resultsFirst results

Comparison of new Comparison of new 
simulation (Mokka) with Prague simulation (Mokka) with Prague 
simulation (Geant 4) for 6 plane simulation (Geant 4) for 6 plane 
symmetric geometry  symmetric geometry  

Comparison of different Comparison of different 
geometries (Mokka geometries (Mokka 
simulation, after cuts on chi2 and track simulation, after cuts on chi2 and track 
slope):slope):
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Precision StudiesPrecision Studies

Analytical MethodAnalytical Method
Includes multiple Includes multiple 
scatteringscattering
PiecePiece--wise linear wise linear 
track fittrack fit

Goals:Goals:
Cross check simulationCross check simulation
Optimize geometryOptimize geometry
Guidance for the designGuidance for the design
Understand future Understand future 
analysis challengesanalysis challenges
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Precision Studies: ResultsPrecision Studies: Results

Planned Precision can be reached! Wide choice of geometry configurations
are needed depending of DUT details
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Mimostar2 Mimostar2 –– Temperature ScanTemperature Scan

Simple setup with Simple setup with 
Strasbourg hardware Strasbourg hardware 
to do pedestal and to do pedestal and 
source measurementssource measurements
Also source Also source 
measurements were measurements were 
done (Fe55)done (Fe55)
Cooling keeps Cooling keeps 
Mimostar2 at constant Mimostar2 at constant 
temperaturetemperature
Temperature Sensor Temperature Sensor 
inside cooling boxinside cooling box
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Pedestal and Noise DistributionPedestal and Noise Distribution

Measurements done at 21Measurements done at 21ooCC
Pedestal is distributed around 0 ADCPedestal is distributed around 0 ADC
Noise in the matrix with the radiation tolerant Noise in the matrix with the radiation tolerant 
pixels is higher than in the matrix with the standard pixels is higher than in the matrix with the standard 
pixels pixels 
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Temperature DependenceTemperature Dependence

Fit included the energy gap as a third fit parameterFit included the energy gap as a third fit parameter

Energy gaps from this fit:  Energy gaps from this fit:  EgEg=2.38eV Standard Pixels=2.38eV Standard Pixels
EgEg=2.55eV =2.55eV RadRad. . TolTol. Pixels. Pixels
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EU PersonnelEU Personnel
DESY:DESY:

Julia Julia FourletovaFourletova, , postdocpostdoc
(7/27)(7/27)

Geneva:Geneva:
EmlynEmlyn CorrinCorrin, , postdocpostdoc

(7/1)(7/1)

BonnBonn
Lars Lars ReuenReuen, student (1/1), student (1/1)

MPIMPI
Stefan Stefan RummelRummel, student , student 
(2/15)(2/15)

CERNCERN
Jerome Jerome AlozyAlozy, student (9/1), student (9/1)
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FinancesFinances
GenevaGeneva

Received:Received: 119.517 CHF 119.517 CHF 
Spent (28 Aug)Spent (28 Aug) 19.649 CHF19.649 CHF
ExtrapolExtrapol. . PersPers.. 32.500 CHF32.500 CHF
ExtrapolExtrapol. Goods. Goods 23.288 CHF23.288 CHF

CNRSCNRS--IRESIRES
Received:Received: 58.935 58.935 €€
Spent (11 Sep)Spent (11 Sep) 0 0 €€

MPIMPI
ReceivedReceived 35.000 35.000 €€
Spent (11 Sep)Spent (11 Sep) 10.294 10.294 €€
ExtrapolExtrapol. . PersPers.. 18.000 18.000 €€

DESYDESY
Received:Received: 117.072 117.072 €€
Spent (28 Aug)Spent (28 Aug) 9.344 9.344 €€
ExtrapolExtrapol. . PersPers.. 20.000 20.000 €€
ExtrapolExtrapol. Goods.. Goods. 28.000 28.000 €€

CERNCERN
Received:Received: 18.013 CHF18.013 CHF
Spent (11 Sep):Spent (11 Sep): 0 CHF0 CHF
ExtrapolExtrapol. . PersPers.. 14.000 CHF14.000 CHF
ExtrapolExtrapol. Goods. Goods 0 CHF0 CHF

UBonnUBonn
Received:Received: 49.944 49.944 €€
Spent (11 Sep)Spent (11 Sep) 20.640 20.640 €€
ExtrapolExtrapol. . PersPers.. 28.000 28.000 €€
ExtrapolExtrapol. Goods. Goods 6.000 6.000 €€

UMaUMa
Received:Received: 17.688 17.688 €€

INFNINFN
Received:Received: 10.847 10.847 €€

UBristolUBristol
Received:Received: 32.424 32.424 €€

CEACEA
Received:Received: 23.808 23.808 €€

Info available:


