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Abstract:  Radiometer physics GmbH (RPG) has been awarded to design, build, integrate and test the frontend for the Ice Cloud

Imager (ICI) for the MetOp (Meteorological Operational) Satellites Second Generation. The instrument is developed under Airbus

Spain and ESA management and is an integral part of the second generation EUMETSAT Polar System.

Figure 1: Frontend receiver of the Ice Cloud Imager, Proto Flight Model

Introduction: ICI is a microwave / submillimeter wave radiometer and will provide a unique frequency range that extends (doubles) the

current frequency coverage of meteorological satellite applications. Currently, the Arctic Weather Satellite (AWS) with its 325 GHz receiver

(RPG) provides the highest frequency coverage for weather applications which is delivering data since September 2024. The ICI-frontend

consists of a total of 6 receivers operational between 183 and 664 GHz. These are split into 13 ICI-channels.

Performance: In general, the noise temperature (NT) and short-term gain stability (STGS) of the individual receivers are key aspects to

ensure the desired sensitivity at instrument level. The NT is measured throughout the test campaign using the Y-factor method and shows

consistent results ranging from 600 K for the 183 GHz receiver to 2300 K for the 664 GHz receivers. The STGS is also determined and

ensures that all receivers are stable up to 15 s integration time, which is a mission requirement. This in turn yields a NEDT of 0.5 K up to 1.9

K for the PFM instrument. This demonstrates state-of-the-art radiometric sensitivity performance and sets a reference for the coming mm

and sub-mm wave instruments dedicated to atmospheric remote sensing and weather prediction.

Figure 2: Channel performance for ICI-664 H/V.  Left:  Noise Temperature at 50°C (red), at 28°C (green) and at 10°C (blue).  Middle:  Temperature [k] over time, 

sample rate 1 kHz. Right:  Allan variance to determine STGS.   

Quick Facts Frontend

Dimensions [cm] 55 (L) x 30 (H) x 25 (D) 

Power Con. [W] 20 

Weight [kg] < 10 

Status PFM Launch:  Q4 2026

Status FM2 Integr. in FM2 Sat. 

Status FM3 Integr. in FM3 Instr. 

Quick Facts Receivers 183V GHz 243 H/V GHz 325V GHz 448V GHz 664 H/V GHz

RF range [GHz] 175 – 191 239 – 247 314 – 336 439 - 457 657 - 671

Frequency stability [MHz] ±13.3 ±17.6 ±24.2 ±33.1 ±49.2

Noise temperature [K] BOL < 642 < 832 <1573 < 1702 < 2507

Allan variance / Gain stability [dB] < 4.5 E-4 < 4.5 E-4 < 4.5 E-4 < 4.5 E-4 < 4.5 E-4 

DSB Gain [dB] 30±1 18.3±1 16.9±2 16.3±2 15.1±1

NEDT [K] incl. Backend
(L. Salghetti Drioli et al. Living Planet 

Symposium 2025 - Meteo)

< 0.60 < 0.55 < 0.9 < 1.20 < 0.70
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deltaGoverG 6.57409E-5 ± 2.06756E-6


	Slide 1:    The Frontend of the Ice Cloud Imager onboard the MetOp Satellite B nadine Wehres1, Michael Brandt1, Carsten Czapczyk1, Ralf Henneberger1, Andreas Kilian1, Stephan Mohr1,  Martin Philipp1, Guido Sonnabend1, Achim Walber1, Ana Andres-Beivide2  ,

