OBJECTIVE: Investigate the morphology and dynamics of the lunar
atmosphere (exosphere) using sodium (Na) and potassium (K)

VicMath-Plerce lelescope
#1 Mirrors

emission.

View Up Tunnel

WHAT: Demonstrate project feasibility near Full Moon in March 2009;

Start Quarterly observation in March 2011

WHERE: National Solar Observatory McMath-Pierce (MMP), Kitt Peak, 1.5 m #2 Mirror North Port

AZ

WHO: Goddard Space Flight Center and University of Wisconsin

HOW: High-Resolution Fabry-Perot Spectroscopy of Na & K Emissions

» Used MMP Telescope for Night-Time Observing

LUNAR EXOSPHERIC SODIUM (Na) AND POTASSIUM (K) EMISSIONS

Ronald J Oliversen (NASA GSFC) Nicholar M Walter (UW-Madison) Jesus Hinojosa (UT-Brownsville)
Edwin J Mierkiewicz (UW-Madison) Derek Gardner (UW-Madison) Michael R Line (Caltech)

WHY: To constrain atmospheric and surface-process modeling and
quantify the source and escape mechanisms

NSO Kitt Peak McMath-Pierce Telescope
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Coronagraphic image of Lunar Na
emission at 3'd quarter. Credit: Boston
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» Observations: Off the lunar limb from 0.5 arcmin (~60 km) to 2 ¥  View Downf{Tunnel \
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INSTRUMENT
OBSERVATIONS: HIGHLY SUCCESSFUL : %
> Dual etalon (50 mm) Fabry-Perot Spectrometer (FPS) OLD: Data :
ACTIVITIES: » Annular summing mode CoAni:?lL::O;e ' E : %; }
» 4 night observations (June 4-7, 2012) > Wavelength = Na D2 (5889.950 A); K D1 (7698.965) 486 @160 MHz :
. . . = @ East K Data (Calculated IP)
» Reduce and analyzed high-resolution spectral data reduction > Resolution = 180,000 (1.7 km/s); 135,000 (2.2 Km/s) NEW: Dell quad- s ONorth K Data (Calculated )
» Installed new CCD camera and data computer on FPS core Computer 8 ANorth Na Data

» Characterized FPS performance with new CCD camera

» Gained experience in CCD data reductions and IDL software
programming

» Created electronic observational logbook

> Wavelength Coverage = 40 km/s (0.8 A/ 1.1 A)
> Blocking filter (FWHM) =4 ﬂ RESULTS: Distance from Moon (arcmin)

» FOV (field of view) = 3 arcmin (~360 km) - : :
* First line profile measurements of lunar potassium

» Sometimes 1 arcmin FOV at limb * New Andor CCD camera compared to ‘old’ photometrics camera;lower readout noise
> Detector = 512 x 512 CCD » Increased sensitivity over old photometric CCD camera
» DC bias level variable
» Photometric CE200 camera (old) > Unable to measure dark current level due to DC bias variability

> Andor DU912N-BV camera (new) * Direct kinematic comparison possible for Na and K emissions



