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Mechanical Integration of the
Prototype of the CBM Micro Vertex Detector

The Compressed Baryonic Ma�er Experiment (CBM) is a fixed-target experiment aiming
at exploring the phase diagram of strongly interac�ng ma�er in the regime of highest
net-baryon densi�es with numerous probes, among them open charm (D-mesons). A
precise reconstruc�on of an open charm par�cle requires a vacuum compa�ble
Micro Vertex Detector (MVD) with unprecedented proper�es.
Its sensor technology has to feature a spa�al resolu�on of < 5 μm, a non-ionizing radia�on
tolerance of > 10¹³ neq/cm2, an ionizing radia�on tolerance of 3 Mrad and a readout speed
of few 10 μs/frame.

The mechanical Integra�on of the Prototype of the MVD

The need of prototyping and characterizing the CBM MVD mo�vated the construc�on of a novel,
ultra-low mass, high precision, double-sided micro-vertex tracker. Each side contains two
iden�cal 50 μm thick CMOS Monolithic Ac�ve Pixel Sensors [1]. The sensors are glued to
CVD diamond [2] carriers which provide at the same �me a mechanical support and efficient 
heat evacua�on. The device discussed here focuses on high-precision tracking and serves 
as a test site for advanced integra�on concepts. The prototype modules were tested with
high-energy par�cle beams from the CERN-SPS (November 2012). 

The results do validate our concept for the CBM MVD.

The CBM MVD Prototype

Posi�oning tools

MIMOSA-26 AHR:
- 50 µm thinned CMOS sensors
- 1152 x 576 Pixels
- 13.7 x 21.5 mm² 
- 18.4 µm Pixel pitch

Mechanical support
- 200 µm thick CVD diamond
- λ = 1800 W/mK @ 300 K
- α = 10-⁶/K
- thermal grade
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to protect against mechanical
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[1] C. Hu-Guo et al. , NIM-A 623 (2010) 480.
[2] CVD diamond, diamond materials, Freiburg, Germany.
[3] Sylgard 186, Dow Corning, USA.
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Correla�on plot between sensors located
on both sides of the double-sided module
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Fields of interest:
 

- Detec�on efficiency, fake hit rate,
 spa�al resolu�on as a func�on of
 threshold voltage (prototype)

- Cluster informa�on as a func�on
 of the inclina�on angle: 0° – 60°
 (see Q. Li, HK 52.13)

- Sensor temperature:  0 °C –  + 20 °C

- Par�cle flow: up to 3.2·10⁵ hits/s·cm²

- DAQ scalability, Data rates
 (see B. Milanovic, HK 52.1)
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- Inclina�on 60°
- Temperature 19 °C
- Threshold 24 mV
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The “core” module
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