
NESR
• Noise Equivalent Spectral Radiance2: Input spectral radiance that would provide a SNR of 1

• Includes: total noise 𝑛total, integration time 𝜏𝑖𝑛𝑡, optical etendue 𝐺𝐸, total transmission 𝑇𝑜𝑝𝑡, quantum 
efficiency 𝜂, modulation efficiency 𝑀, the interferogram sampling 𝑁ifg, and the spectral resolution 𝑑𝜎

• Noise budget contributors: scene shot noise, background shot noise, dark current noise, readout noise and 
ADC digitisation noise
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• The ESA FTS Model uses this formula to calculate the NESR, while CEEPS calculates the NESR from the 
standard deviation of the imaginary part of the calibrated spectra.
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CAIRT Science Topics

CAIRT Instrument 
• Infrared Fourier Transform Spectrometer (IFTS)
• Sensitive between 718 – 1500 cm-1 (LWIR) and 1590 – 2200 cm-1 (MWIR)
• Spectral resolution of ≤0.25 cm-1

• Earth Explorer 11 candidate1: atmospheric 
infrared limb sounder

• Science goal: to reveal, resolve, and unravel the 
complex coupling between composition, 
circulation, and climate from the mid-
troposphere to the edge of space

• Would generate unique 3D datasets of 
temperature profiles and an array of trace gases

• Decision for implementation will be taken at the 
User Consultation Meeting (UCM) in July
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