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• Hardware contributions 
• Low-order wavefront sensing subsystem 
• Calibration Module 
• Focal Plane Relay System Simulator 

• Calibrations 
• CAB hosts the HARMONI Calibration Scientist 
• Responsible of the HARMONI Calibration 

Plan: 
• Science calibrations 
• Monitoring calibrations 

• Science Support Activities 
• Support to technical team 
• Science Team: 

• Development of science cases 
• Simulations of HARMONI observations

CAB Contribution to HARMONI: Summary



• Low-order wavefront sensing subsystem 
• Pick-off arm 

• Pick-off mirror that can be positioned around the 
entire technical and scientific field of view of the 
instrument 

• The POA also holds the LNGS and SGM modules 
on a mechanical stage 

• Challenging positioning accuracy of ~10μm over the 
whole 400mm technical field. 

• Secondary Guiding Module 
• Provides field stabilization sensing during seeing-

limited observation to optimize image quality 
• Used as acquisition camera during operations 
• Performance: 

• Sky coverage ~ 99% 
• Guiding rate ~ 0.1-1 Hz,  
• Accuracy ~ 50 mas FWHM (K-band, 0.6” 

seeing)

Hardware Contribution to HARMONI (I)



Hardware Contribution to HARMONI (II)
• Calibration Module 

• The calibration module includes all functions necessary to 
remove the instrumental signature from the observed 
science data: 

• Provide uniform (continuum and arcs) illumination at 
the telescope focal plane 

• Provide well-known spatial and spectral patterns 
• Monitor the health and stability of the instrument 
• Three units to provide different set of calibration data: 

• IFS unit: science calibrations 
• AO unit: SCAO and LNGS calibrations 
• GCU: geometrical calibration unit to calibrate the 

NGSS POA and SCAO 
• FPRS Simulator 

• Test equipment for IFS testing during AIV 
• Modified copy of the CM: 

• Simulates the optical output of the FPRS 
• Adapted optical and mechanical layout to provide a 

focal plane within the cryostat 
• Reduced set of FP and pupil masks



• HARMONI Calibration Plan 
• The Calibration Plan includes: 

• Science, AO, engineering and monitoring calibrations (AO cals CAB not directly responsible) 
• HARMONI: simple to use, complex to calibrate: 
• ~120 possible combinations (i.e. band, resolution, spaxel scale, binning and dichroic configurations) 
• Numerous instrument modes (i.e. LTAO, SCAO, HC, in the visible and near-IR)

Calibrations



Science Support Activities
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• Definition and refinement of technical requirements (e.g. optimization of Secondary Guiding performance, 
sky coverage and POA tracking simulations) 

• Contributions to the Science Team: 
• Development of science cases 
• HARMONI simulated observations (e.g. HARMONI observations of high-z ULIRGs based on available 

z~0 IFS data)


