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h iThe Heavy Ion Experiment CBMThe Heavy Ion Experiment CBM

The CBM-experiment (at FAIR)

Th C d B i M tt (CBM) i t t FAIR ill l thThe Compressed Baryonic Matter (CBM) experiment at FAIR will explore the
nuclear phase diagram in the region of highest net-baryon densities atp g g g y
moderate temperatures. One of the promising probes is open charm whichmoderate temperatures. One of the promising probes is open charm which
will be identified by reconstructing their secondary vertex with 50 µmwill be identified by reconstructing their secondary vertex with 50 µm
precisionprecision.

CMOS Monolithic Active Pixel Sensors (MAPS)CMOS Monolithic Active Pixel Sensors (MAPS)
MAPS are pixel sensors for charged particle tracking Their small pitch of 10MAPS are pixel sensors for charged particle tracking. Their small pitch of 10 –

Track of a particle Pixel pitch: 10-40 µm
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Conclusion: MAPS based on a 0 18 µm-CMOS process wConclusion: MAPS based on a 0.18 µm-CMOS process w
hardness needed for the next generation Heavy Ion experiments.hardness needed for the next generation Heavy Ion experiments.
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Sensor requirements for CBM@SIS-100: Z=5cm q @
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(Gold) - 5 µm spatial resolutionDetector 1(Gold) µ p

0 05 % X t i l b d t ( l )- 0.05 % X0 material budget (sensor only)
P i B 25 AG V A I ( t 109/ )

30 µs time resolution
Primary Beam: 25 AGeV Au Ions (up to 109/s) 

- 30 µs time resolution

Power dissipation: ~350 mW/cm²Primary
Secondary - Power dissipation: ~350 mW/cmvertex Secondary

vertex

- Ionizing radiation tolerance: 1-3 MradShort lived particle - Ionizing radiation tolerance: 1-3 Mradp
D0  (c = ~ 120 µm)

- Non-ionizing radiation tolerance: 1013 neq/cm²Reconstruction concept for open charm Non ionizing radiation tolerance: 10 neq/cm  p p

40 µm and 50 µm thickness provides excellent spatial resolution of a few µm– 40 µm and 50 µm thickness provides excellent spatial resolution of a few µm.

Radiation damage in MAPSRadiation damage in  MAPS
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Thermal annealing
D.Doering et al. Annealing
studies on X-ray and
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Performance in beamPerformance in beam

CMOS 0 18CMOS 0.18 µm process
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Integration time: 32 µs
CBM radiation requirements fulfilled
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E ll t d t ti ffi i f 99 5% d it f i di tiExcellent detection efficiency of >99.5% despite of irradiationy p

with a (1 kΩcm) high-resistivity epi-layer provide the radiationwith a (1 kΩcm) high-resistivity epi-layer provide the radiation
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