
Testbeams for LC Tracking R&DTestbeams for LC Tracking R&DTestbeams for LC Tracking R&DTestbeams for LC Tracking R&D
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ILC Tracking TechnologiesILC Tracking Technologies
(stolen from Marcel’s lcws07 talk)(stolen from Marcel’s lcws07 talk)

D ift Ch b ith Cl t C ti (Cl C )D ift Ch b ith Cl t C ti (Cl C )Drift Chamber with Cluster Counting (CluCou) Drift Chamber with Cluster Counting (CluCou) 
Time Projection Chamber (LCTPC)Time Projection Chamber (LCTPC)
Sili St i T kiSili St i T kiSilicon Strip Tracking Silicon Strip Tracking 
•• As additional tracking with TPC (SiLC) As additional tracking with TPC (SiLC) 
•• Silicon tracking only (SiD)Silicon tracking only (SiD)

ILC Parameters ILC Parameters 
•• Magnetic fields up to 5 TeslaMagnetic fields up to 5 Tesla
•• Power pulsing and material budgetPower pulsing and material budget
•• 5Hz beam structure 5Hz beam structure 
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Beam RequirementsBeam Requirements
Beam particlesBeam particlesBeam particlesBeam particles
•• Electrons, protons and pions in large momentum range preferred Electrons, protons and pions in large momentum range preferred 

Beam diagnostics Beam diagnostics 
•• Good particle id over full momentum rangeGood particle id over full momentum rangeGood particle id over full momentum range Good particle id over full momentum range 
•• Particle beam telescope Particle beam telescope 

Both exists already at most facilities Both exists already at most facilities 
Beam structure Beam structure 
•• 5Hz beam structure desired for intrinsic chamber studies5Hz beam structure desired for intrinsic chamber studies
•• 5Hz beam structure required for power pulsing and anticipated 5Hz beam structure required for power pulsing and anticipated 

associated Lorentz forces; the latter requires large magnetic field associated Lorentz forces; the latter requires large magnetic field 

TPC TPC 
•• Currently testing small prototypesCurrently testing small prototypes
•• Clear need for large aperture facility when testing Large Prototype (LP)Clear need for large aperture facility when testing Large Prototype (LP)•• Clear need for large aperture facility when testing Large Prototype (LP) Clear need for large aperture facility when testing Large Prototype (LP) 

TPCTPC
Silicon Silicon 
•• Most studies can be carried out with small scale, small bore, high field Most studies can be carried out with small scale, small bore, high field , , g, , g

magnet magnet 
•• Possibly need for larger scale test facility in the long term Possibly need for larger scale test facility in the long term 
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SiD trackingSiD trackingD g
Discussions with John Jaros, Marcel Demarteau,  Discussions with John Jaros, Marcel Demarteau,  

D g
Discussions with John Jaros, Marcel Demarteau,  Discussions with John Jaros, Marcel Demarteau,  
et.al.: planning in progress.et.al.: planning in progress.

Studi s b c i d ut n sm ll sc l inStudi s b c i d ut n sm ll sc l in

et.al.: planning in progress.et.al.: planning in progress.

Studi s b c i d ut n sm ll sc l inStudi s b c i d ut n sm ll sc l inStudies are be carried out on small scale in Studies are be carried out on small scale in 
SLAC testbeam (ca. 10 GeV/c).SLAC testbeam (ca. 10 GeV/c).
Studies are be carried out on small scale in Studies are be carried out on small scale in 
SLAC testbeam (ca. 10 GeV/c).SLAC testbeam (ca. 10 GeV/c).

For future, will want small scale, small bore, For future, will want small scale, small bore, 
high field magnet.high field magnet.
For future, will want small scale, small bore, For future, will want small scale, small bore, 
high field magnet.high field magnet.

Possibly need for larger scale test facility in Possibly need for larger scale test facility in 
the long termthe long term
Possibly need for larger scale test facility in Possibly need for larger scale test facility in 
the long termthe long termthe long term.the long term.the long term.the long term.
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SiLCSiLC
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CluCouCluCou

Discussion Discussion 
with John with John 
Hauptmann:Hauptmann:
No testbeam No testbeam 
plan yet. plan yet. 
Testing small Testing small 
pr t t pe ithpr t t pe ithprototype with prototype with 
cosmics for cosmics for 
clustercluster--clustercluster
counting at counting at 
the moment…the moment…
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TPC R&D PlanningTPC R&D Planning
1) D t ti h1) D t ti h1) Demonstration phase1) Demonstration phase
•• Continue work with small prototypes on mapping out parameter Continue work with small prototypes on mapping out parameter 

space, understanding resolution, etc, to prove feasibility of an space, understanding resolution, etc, to prove feasibility of an p , g , , p yp , g , , p y
MPGD TPCMPGD TPC.  For CMOS.  For CMOS--based pixel TPC ideas this will include based pixel TPC ideas this will include 
proofproof--ofof--principle tests.principle tests.

2) Consolidation phase2) Consolidation phase2) Consolidation phase2) Consolidation phase
•• Build and operate the Large Prototype (LP),  Ø ~ 90cm, drift ~ Build and operate the Large Prototype (LP),  Ø ~ 90cm, drift ~ 

60cm, with EUDET infrastructure as basis, to test 60cm, with EUDET infrastructure as basis, to test 
manufacturing techniques for MPGD endplates fieldcage andmanufacturing techniques for MPGD endplates fieldcage andmanufacturing techniques  for MPGD endplates, fieldcage and manufacturing techniques  for MPGD endplates, fieldcage and 
electronics.  LP design is starting electronics.  LP design is starting building and testing will building and testing will 
take another ~ 3take another ~ 3--4 years.4 years.

3) D i h3) D i h3) Design phase3) Design phase
•• During phase 2, the decision as to which endplate technology to During phase 2, the decision as to which endplate technology to 

use for the LC TPC would be taken and final design started.use for the LC TPC would be taken and final design started.gg
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One LCTPC testbeam scenarioOne LCTPC testbeam scenarioOne LCTPC testbeam scenarioOne LCTPC testbeam scenario
2008200820082008
•• Q1Q1--fieldcage,endcap,electronics,software collected at Desy fieldcage,endcap,electronics,software collected at Desy 
•• Q2Q2--commission LP1 + test with cosmicscommission LP1 + test with cosmicsQ2Q2 commission LP1  test with cosmics commission LP1  test with cosmics 
•• Q3/4Q3/4--start R&D tests w/ 6 GeV/c beamstart R&D tests w/ 6 GeV/c beam

20092009
•• Q1/2Q1/2--more R&D measurements at Desymore R&D measurements at Desy
•• Q3/4Q3/4--move to Fermilab, test with ILC beammove to Fermilab, test with ILC beam

structure with unchanged LP1 hardware/softwarestructure with unchanged LP1 hardware/softwarestructure with unchanged LP1 hardware/softwarestructure with unchanged LP1 hardware/software
2010 2010 
•• More tests with PCMAG, then with 3More tests with PCMAG, then with 3--4T magnet4T magnet

2011 2011 
•• Test of true prototype LCTPC endplate+electronicsTest of true prototype LCTPC endplate+electronics
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Candidate magnets discussed at Candidate magnets discussed at gg
lcws07: maybe not feasiblelcws07: maybe not feasible

f ( ) ( h )f ( ) ( h )Triumf (Twist) Magnet (Madhu Dixit)Triumf (Twist) Magnet (Madhu Dixit)
•• 2 T2 T
•• 1m 1m φφ, 2.2m length, 2.2m length
•• Available beginning 2008Available beginning 2008•• Available beginning 2008Available beginning 2008
KeK (Amy) Magnet (Takeshi Matsuda)KeK (Amy) Magnet (Takeshi Matsuda)
•• 3 T3 T
•• 2 4m2 4m φφ 1 6m length1 6m length2.4m 2.4m φφ, 1.6m length, 1.6m length
•• Available now (in principle)Available now (in principle)
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