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INTRODUCTION

Permanently shadowed regions (PSRs) contain
some areas [Figure 1] where frozen volatiles can be
observed at the lunar poles. They have maximum
surface temperatures <100 K [z, 2].

Surface temperatures in these shadowed regions
are largely controlled by reflected sunlight and
irradiated infrared light from adjacent topography
[3-6]. These areas are cold traps, capable of
accumulating water and other volatile compounds
over time [7].

There is a lack of understanding regarding the R ¢ G

surface thermal changes at these PSRs, particularly _ ‘ Rl o M
how these pockets of < 100 K temperatures change T ' '

on a yearly basis and may inhibit growth or S -

shrinkage of volatile accumulation or ablation —
J ’ FIG 1: PSR map of the lunar south pole (from
respectively.

Here, we measure the bolometric temperatures LROC QuickMap), with Amundsen PSR at star.
derived from Diviner over several years (2010-2016). Scale bar = 100 km
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METHODOLOGY

LROC Wide Angle Camera (WAC) and Diviner data 1o A ..y
were used, all publicly available on the Planetary Data A R B e L S

System (PDS) Geosciences Node, together with the . v o | | P 2
Java Mission-planning and Analysis for Remote ‘ " I T Ak
Sensing (JMARS) software.

Average Diviner temperature data was available at a
resolution of soo m/px [8]. The day and night o , _ | h I 2RE
bolometric temperatures (brightness temperatures of o T e L e R e T N
the individual Diviner spectral channels) were R s ' e B—

measured. A2 ' L
The temperatures [Figure 2] were then used to form -90°
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part of the PSR “profile” [Figure 3]- which consists of 150 200 250 300 350 400
the length of the PSR from a designated central point o % w5 o s
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and the temperature.

The snow line [Black line in Figure 3], adapted [9],
separates colder areas (Accumulation Areas) and
from warmer regions (Ablation areas) where the
melting exceeds the accumulation of ice and thus the s % 2 o s

PSR will experience a loss of ice, defined as B o

“Shrin kage”. A

Temperature fluctuations could influence the Snow Line
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accumulation dynamics of the PSR cold spot area.
Excessive illumination and rise in temperatures would
potentially cause the PSR to decrease in area (and
vice versa with colder temperatures) [Figure 4].
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Here, we measure the bolometric temperatures ion Agef R ulation Area 1
derived from Diviner over several years (2010-2016). '
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FIG 4: Growth/shrinkage area rate [in cm?/s]

curve for Amundsen Crater PSR from 2010 — 2016.
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