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LyRIC: Mapping Diffuse O VI Emission
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O VI doublet
103.2 / 103.8 nm

A compact external payload for the Chinese Space Station

• Trace warm-hot gas
• Reveal spatial structure
• Probe gas dynamics

Targets: CGM / Galactic halo / HVCs / SNRs / Superbubbles

• Baryons cycle
• How gas accretion
• Feedback processes



Compact Optical Design
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Designed within space-station payload size constraints

• Concave VLS grating combines dispersion and focusing
• Two optical surfaces reduce throughput losses

Parameter Specification

Primary mirror Off-axis parabola; 200 mm 
aperture

Focal length of 
primary mirror 600 mm (F/3.0)

Slit size 5.5 × 0.11 mm

Grating Holographic VLS concave 
grating

Groove density / 
order 1205 grooves mm-1 / 4th order

Detector Microchannel-plate detector; 
40 μm pixel size



Predicted Optical Performance
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28.5″
Spatial resolution
30″ requirement

R ≈ 2986
≈ 100 km s-1 velocity
Near the O VI doublet
3000 requirement

80% encircled-energy radii remain below 40 μm across 
evaluated wavelengths and fields.



Sensitivity to Diffuse Emission
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248 PU*
Detectable at 3σ
& 3 ks exposure
& R ~ 3000

Below the 500 PU
surface-brightness
requirement

Effective area ≈ 21.9 cm²
*1 PU = 1 photon cm-2 s-1 sr-1



Technology Development and Outlook
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• Lyman-UV coatings

        >50% average reflectance over 102–108 nm

• CAFE concave VLS grating

        51% groove efficiency at 106.4 nm

• Photon-counting MCP detector

        Baseline for faint diffuse emission

Next stage: engineering verification

Credits: Ji et al. (2026); Lou, Ji & Wang (2019); Ren et al. (2023). 






