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COPERNICUS CHIME SPECTROMETERS: FROM EQM ENVIRONMENTAL QUALIFICATION TO
PFM DELIVERY READINESS.

Abstract

CHIME (Copernicus Hyperspectral Imaging Mission for the Environment) is one of the Coperni-
cus Expansion missions and will provide routine hyperspectral observations to support EU policies for
environmental monitoring and natural resource management. The CHIME payload is a pushbroom hy-
perspectral imager measuring reflected radiance in ¿200 spectral bands from 0.4 to 2.5 m, over a 130
km swath with 30 m ground sampling. The instrument architecture relies on a common front telescope
feeding three identical F/3.3 long-slit spectrometer units arranged in a staggered configuration to achieve
the large swath while maintaining high spectral and spatial fidelity. AMOS is responsible for the develop-
ment of the CHIME Spectrometer Subsystem (SPS), based on a compact demagnifying Offner(-Chrisp)
optical concept incorporating two freeform mirrors and a broadband convex dual-blazed diffraction grat-
ing to combine high throughput with low distortion and controlled straylight. The design leverages an
athermal all-aluminium approach (RSA-443 with NiP on optical surfaces) and extensive Single Point Dia-
mond Turning of optical and mechanical reference interfaces to support manufacturability and repeatable
alignment. This paper provides an end-to-end update spanning (i) EQM alignment and performance
verification, (ii) environmental qualification, and (iii) the transition to PFM manufacturing and delivery
readiness. The EQM campaign demonstrated robust performance after alignment using dedicated OGSE,
achieving representative image quality and distortion figures (e.g., MTF @ 445 nm ¿ 0.7, keystone ¡ 3.7
m, smile ¡ 3.3 m) and showing stability against mechanical torquing and after environmental testing. The
EQM successfully passed vibration and shock qualification and no observed post-test optical degradation,
and thermal qualification including thermal-balance correlation and TVAC cycling between –40 C and
+60 C. Building on these results, we report recent progress toward the first PFM delivery, including
representative PFM preparation activities such as performance testing in ISO5 conditions. Key lessons
learned (alignment workflow refinements and measurement improvements) and remaining steps toward
customer delivery are summarized, highlighting readiness for system-level integration and calibration.
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