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Introduction: Given the stark increase in lunar orbital 
and surface efforts by several countries, there is a 
pressing need to better understand several scientific 
and operational relevant surface processes.  A NASA 
led effort to return astronauts to the Moon, Artemis, is 
an initial step to long-term sustainable human presence 
at the Moon. However, more research is needed on 
how lunar surface processes can interact with and 
modify these exposed structures. There is a pressing 
scientific need to establish how these processes con-
tribute to lunar surface modifications before anthropo-
genic effects potentially permanently contaminate the 
surface. Current and planned efforts are leveraging fa-
miliar remote sensing and sample acquisition tech-
niques to examine the nature of surface processes on 
the Moon. In this study, we discuss the potential value 
of a tool complementary to these techniques, in-situ ar-
tificial substrate witness plates. Witness plate studies 
in planetary science have been used to address targeted 
science questions as well as potential contamination of 
in-situ measurements on several missions [1-3]. In the 
case of the SWC experiments, flux variation between 
the different missions indicated that many key surface 
processes vary with location.  Consequently, measure-
ments that sample the Moon in different locations are 
needed to truly understand how these processes oper-
ate globally. Witness plates can simultaneously assess 
material performance as a function of time and loca-
tion while also providing an important control for sev-
eral lunar processes before increased human activity. 

Artificial Witness Plates for the Future:  In this 
study we investigated the potential of using an artificial 
substrate-based witness plate to capture location de-
pendent lunar processes. These plates are low cost, low 
mass, and produce a low environmental footprint. They 
can capture processes relevant to science and opera-
tional objectives for a range of key locations. We ex-
plore 5 processes: 1) Water production and Transport 2) 
Solar Activity Related Effects 3) Micrometeorite Mass 
Flux and 4) Integrated Radiance.  We outline key ques-
tions and signatures related to these processes and the 
locations on the Moon where their study is of high in-
terest.  Based upon this framework, we determine the 
ability and exposure time necessary to capture key pa-
rameters or bounds on these processes using a low mass, 
passive witness plate that can be placed on the surface 
and then analyzed later. Exposed plates will be fully 
characterized pre and post exposure, allowing for com-
parison of identical structures. Through modelling and 
calculations, we find that initially ‘perfect’ witness 

plates can be used to place important constraints and en-
able key measurements on relevant timescales such as a 
lunation or times similar to the proposed extent of the 
Artemis program. This analysis uses current instrumen-
tation sensitivities, and these witness plates would be 
more diagnostic with increased instrumental sensitivity.   

Model Witness Plates (Biscuits) and a Case 
Study:  In addition to general analyses of potential wit-
ness plate substrates at a range of locations, we also con-
duct a case study using a hypothetical artificial substrate 
witness plate (which we title a “Biscuit”).  Using 
SDTrimSP sputtering simulations we calculate the ef-
fect of solar wind (SW) weathering on an albite biscuit 
[4]. These dynamic simulations were used to determine 
the necessary exposure times for observable changes to 
the substrate’s mass and chemistry. Results demon-
strated significant sputtering from albite due to SW im-
pacts, with oxygen preferentially sputtered. After only 
2 years of exposure simulations predict almost a 5% de-
crease in oxygen surface concentration, with .08 mg of 
albite lost after 10 years from a 20cm2 biscuit. These 
instruments can provide a sustainable way of monitor-
ing processes in key locations on planetary surfaces 
while also maintaining a low environmental footprint.  
While we specifically examine a customized version of 
these witness plates, we stress that all groups interested 
in planetary surfaces should consider these adaptable, 
low footprint tools for future exploration.  

 
 
 
 
 
 
 
 
 
 
 

 
Fig. 1 Graphic Showing SW Impacts and Loss on an 
albite biscuit 
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