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	The CBM (Compressed Baryonic Matter) experiment, being implemented at the GSI research centre (Darmstadt, Germany) within the FAIR facility, is aimed at studying phase transitions of nuclear matter at extremely high densities. Accordingly, the setup will operate under conditions of intense particle fluxes and high levels of ionizing radiation, which necessitates continuous and accurate beam position monitoring as well as in situ monitoring of the local radiation field in the vicinity of the interaction point. In this work, we propose the development of a new detector module intended to operate under the CBM fixed-target conditions at SIS-100 (FAIR/GSI), where Au+Au interactions are expected to reach rates of about 10 MHz (foreseen for 2028–2032) and potentially 100 MHz after an upgrade, the beam energy range is 2–11 GeV per nucleon. To ensure the safe, stable, and efficient operation of the entire experimental infrastructure, a radiation-hard monitoring system capable of functioning under harsh physical conditions without loss of sensitivity or parameter degradation is critically required. This role can be effectively fulfilled by a detector system based on metal foil detectors (MFDs), which exhibit high resistance to radiation load (up to 1 GGy), reliability, and compactness, making them an optimal solution for in situ monitoring directly in the experimental area. A similar detector system has proven its effectiveness in the LHCb experiment as RMS-R3 [1].
The proposed system must be designed as a compact, ultra-thin metal-foil detector module with an active sensor area of 50 × 50 mm². To enable integration into the already designed CBM setup without disturbing the existing systems or experimental conditions, the module thickness is constrained to be below 10 mm. Since the detector will operate in a high-radiation zone, close to the interaction, reading electronics are located outside the experimental area. To minimize the amount of material needed to connect the sensor and other operating foils to the electronics, special microcables approximately 50 cm long are used.
The baseline detector option proposed for CBM has a total thickness of 5 mm. The detector is built as a square copper frame with a side length of 54 mm and a frame thickness of 1.5 mm. The frame houses the sensor foil and two high-voltage (HV) accelerating electrodes, positioned on both sides of the sensor at 1 mm [2]. The copper foil elements, with a thickness of 50 μm, are fixed inside the frame using plastic strings of 125 μm diameter, providing reliable mechanical positioning. This layout addresses several requirements simultaneously: the small thickness allows installation in a very limited space, while the copper frame covered on both sides with shielding foils acts as a “guard ring” to suppress pickup from the HV electrodes and serves as a shielded enclosure protecting the sensor from external electromagnetic noise. In addition, eliminating FR4 and minimizing the overall material budget makes the detector relatively transparent to radiation, thereby reducing its impact on the experiment. All readout and filter electronics are located several meters away from the detector and are connected via a dedicated micro-cable.
The assembled detector-module prototype was tested using an 89 cm long micro-cable. The readout electronics employed a charge integrator developed at the Institute for Nuclear Research of the NAS of Ukraine. Data acquisition and logging were performed with a newly developed compact radiation monitoring system [3]. The results obtained confirmed the feasibility, stable performance, and reliability of the proposed detector layout based on metal foil detectors (MFDs).
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