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Overview
There is wide agreement that new measurements are needed to create next-generation, SI-
traceable lunar calibration models that can provide accurate predictions of lunar irradiance for a 
given sun-moon-observer geometry

Recognized need for SWIR measurements

Recognized need for polarization measurements

Globally, there are a number of programs whose goal is to acquire SI-traceable observations of 
lunar irradiance

Programs contributing to this talk:
US programs – ARCSTONE, MLO-LUSI, air-LUSI
European/UK program – LIME
Chinese program – Lijiang site, including at least 4 lunar measuring instruments
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Air-LUSI Objectives 

Primary:
To make very accurate, SI-traceable lunar spectral irradiance measurements
with high spectral resolution from above about 95% the atmosphere. Target
uncertainty is <0.5% (k=1).

Secondary:
To improve satellite lunar calibration via a high accuracy, absolute lunar model
and provide to a validation resource for similar efforts. Air-LUSI also intends to
improve its measurement accuracy with each campaign.

Characteristics:

• High accuracy: < 1.0% (k=1), 415 -1000 nm (target <0.5%)
• High spectral resolution: 3.7 nm with 0.8 nm sampling (300 – 1100 nm)
• Small atmospheric correction: ~ 3% from molecular scatter and O3 over small region

• Calibration checked before and after use
• Calibration monitored up to the point of data collection
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Air-LUSI Results & Status 

• Demonstration Flight Campaign November 2019 was successful.
- Lunar Spectral Irradiance for 5 nights at phases: 10°, 21°, 34°, 46° and 59°
- Error budget gives an uncertainty of < 1.0 % (k=1), which can be improved

Air-LUSI is ready for operational use

• Post-Campaign Activities
- Wrapping up data reprocessing and ROLO comparison
- Doing initial work on repairs and maintenance
- Some tasks dependent on lab access were delayed efforts b/c of COVID

• Current Applications
- Comparing Air-LUSI to ESA LIME model and data from Tenerife
- Can compare to CNES PLEIADES and NASA Terra MODIS
- GSICS community expressed strong interest in more comparisons at Lunar Workshop

• Future data collection depends on funding and aircraft availability

• Because of aircraft availability, we may be delayed until FY22
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Recent Publications & Contacts:

2. Swanson, R., C. Lukashin, M. Kehoe, M. Stebbins, H. Courrier, T. Jackson, M. Cooney, G. Kopp, 
P. Smith, C. Buleri, T. Stone, “The ARCSTONE Project to Calibrate Lunar Reflectance,” 
IEEE Aerospace Proceedings, 2020

Available online: https://ieeexplore.ieee.org/abstract/document/9172629

Please contact for additional information on ARCSTONE:
Dr. Constantine Lukashin: constantine.lukashin-1@nasa.gov

3. NESC Academy Webcast on ARCSTONE (C. Lukashin & Team) available online at

https://mediaex-server.larc.nasa.gov/Academy/Play/ed1d00768a15486096edf4dac6d8cc7b1d

1. Stone, T.C., H. Kieffer, C. Lukashin, K. Turpie, 
“The Moon as a Climate-Quality Radiometric Calibration Reference,” Rem. Sens.,12, 1837, 2020

Available online at https://www.mdpi.com/2072-4292/12/11/1837
















