Photometric studies of light scattering
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Apollo 17 “sunrise” Solar Co rona/
Zodiacal Light

Apollo 15 “sunrise”







Solar coronal light | ~surface illuminated
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earthshine




Apollo 17 Lunar Surface Experiment Package




Large signals (PH 7) but only on the front film!

Sunrise

LEAM Film Grid Events per 3-Hour Interval for 22 Lunations
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Excess is NOT due to ...

- Sc corona streamers
;;_é osphere/exosphere conth of:
 Co- orbltalspacecraft debrls |

S* CAUSING THE EXCESS BRIGHTNES!
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A more detailed model

Modeled Lunar Horizon Glow
Scale Helght =10 km
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Pre-flight calibration:
0.1 — 10 um iron spheres 1-4PHA
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Pulse Height Analysis (PHA) range: 0 to 7
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Large signals (PHA 7) but only on the front film!

Sunrise

LEAM Film Grid Events per 3-Hour Interval for 22 Lunations
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Pulse Height Analysis
(grid signals)
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T _ 1 us
time
" L] A
duration ~ amplitude But what if particles
remain in the sensor
longer?
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Interplanetary Dust Bombardment
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Secondary Ejecta
Galileo @ Europa
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Lunar Ejecta

observations




"~ Expected Impact Rates

30 x 100 km orbit
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LDEX Instrument
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Impact Charge

Impact charge

0.3 um radius grain
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Expected Signal
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Ultraviolet Spectrometer (LCROSS heritage)

Viewing geometry:

Rotation

Lhbre i
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Field of View:
Spectral coverage:
Effective resolution:
Spectral sampling:
Sensitivity (kR/nm):
Operating modes:

* Make predictions for limb
| observations w/ UVS and
star tracker cameras
* Will look for
* LHG
* emission lines from
exospheric gases
* background CZL

1.0° circular

231.6-825.9 nm / 1044 pixels

0.70 nm

0.54 nm

0.056 (A=423 nm), 0.028 (A=589 nm)
Limb or solar occultation




Lunar Horizon Glow (LHG)

Coronal and Zodiacal Light (CZL)
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