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Introduction:  The International Lunar Network 

(ILN) is a network of several globally distributed 
landers on the surface of the Moon, instrumented to 
make long term geophysical measurements. Led by 
NASA, the program is an international effort in which 
participating countries will provide any number of 
nodes (landers) in the network. For its part, NASA will 
be launching the first two nodes in the 2012-2014 
timeframe with two additional nodes to be emplaced 
roughly two years later. 

This submission describes the characteristics of 
the Lunar Geophysical Instrument Package (LGIP), 
it’s suitability as a payload for the ILN and the distinct 
advantages of using a common integrated suite of in-
struments. 

Lunar Science:  A Science Definition Team has 
established science objectives for the ILN mission 
based upon high priority investigations as outlined in 
the NRC Decadal Survey [1] and the Scientific Con-
text for the Exploration of the Moon [2]. The main 
objective of the U.S. nodes of the ILN is to understand 
the interior structure and composition of the Moon, 
including: 

1. Determination of the size, composition, and 
state (solid/liquid) of the core of the Moon;  

2. Characterization of the thermal state of the inte-
rior and elucidation of the workings of the 
planetary heat engine;  

3. Characterization of the chemical/physical strati-
fication in the mantle, particularly the nature of 
the putative 500-km discontinuity and the com-
position of the lower mantle; and  

4. Determination of the thickness of the lunar crust 
(upper and lower) and characterization of its lat-
eral variability on regional and global scales. 

To accomplish these objectives, it is necessary to: 
 Make spatially distributed lunar geophysical 

measurements over a long period of time, cover-
ing at least one lunar tidal cycle (≥6 years); 

 Make simultaneous measurements of seismic 
events - at least one from a location where 
waves pass from the origin through the Moon’s 
core and at least one location where they do not; 

 Make heat flow measurements below 1 m depth 
over at least 1-2 years so that both the steady-

state thermal gradient and the thermal conduc-
tivity of the regolith can be reliably determined; 
and 

 Correlate surface magnetic measurements with 
seismic events. 

The key to successfully meeting these objectives 
is to make simultaneous measurements from globally 
distributed probes, each equipped with complementary 
geophysical instruments. Geophysical data analysis 
frequently uses spatial data sources (i.e., seismic, to-
pography, magnetic, gravity) to constrain subsurface 
models of material and structure types and distribu-
tions. Although such interpretations are non-unique, 
using combined (paired or multiple) data types to-
gether in cooperative inversion approaches can be par-
ticularly effective in limiting the number of acceptable 
interpretations. For example, magnetic data can pro-
vide good constraints on near-surface density (espe-
cially if combined with existing gravity data). Seismic 
models tend to resolve horizontal layers well, while 
magnetic approaches resolve lateral variations or verti-
cal interfaces in subsurface magnetic susceptibility 
(and density if gravity data are available). Heat flow 
data can provide additional lateral and sometimes 
(coarse) vertical property constraints, but also can pro-
vide key model constraints for seismic (velocity) and 
density models. By making simultaneous measure-
ments, these combined datasets will resolve ambigui-
ties in our understanding of the lunar interior. This 
underscores the importance of having a well inte-
grated suite of geophysical instruments for meeting the 
science goals of the ILN. 

The LGIP Suite:  The Lunar Geophysical Instru-
ment Package (LGIP) team is currently funded under a 
NASA Planetary Instrument Definition and Develop-
ment Program grant to develop a synergistic integrated 
lunar geophysical science package from mature in-
struments and electronics. The LGIP package includes 
instrumentation, electronics and mechanical packaging 
that meet all of the ILN science and measurement ob-
jectives. It is designed as a complete instrument suite 
to simplify lander integration and accommodation. The 
main elements of the LGIP include: 
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 A highly sensitive seismometer to measure lunar 
seismic events simultaneously from multiple loca-
tions; 

 A lunar surface magnetometer to make measure-
ments at strategic surface locations to test hy-
potheses on the origin of the lunar crustal mag-
netic field as well as make complementary meas-
urements with any orbital magnetometer asset that 
may be available during the life of the ILN; 

 A plasma monitor to measure solar wind ion bom-
bardment and examine to what extent it is de-
flected by strong crustal magnetic anomalies; 

 A self-penetrating subsurface heat flow probe to 
make long term measurements at multiple new lu-
nar sites, helping to define the global lunar heat 
flow budget and understand the thermal evolution 
of the Moon; and 

 Integrated electronics and mechanical packaging 
to provide powerful command, control and data 
handling of the instrument suite, allowing for co-
ordinated instrument operation with maximum sci-
ence return and simplified spacecraft accommoda-
tion 

A Suite Advantage: One of the key advantages of 
an integrated instrument package is that all required 
instrument accommodations are satisfied by the pack-
age itself, including thermal mitigation, deployment, 
power conditioning, command and data handling, elec-
trical and mechanical integration. The instruments are 
accommodated on a single structural panel of the 
spacecraft, which can be integrated before or after sys-
tem level integration and test (I&T). Instruments are 
integrated and tested to proto-flight levels as a com-
plete module. An instrument panel mass simulator 
serves to allow parallel development and testing of 
both the spacecraft and instrument package. With mul-
tiple builds planned, as is the case for ILN, this ap-
proach allows for increased schedule flexibility, lower 
risk, and simplifies mechanical and electrical integra-
tion with a single mount and wire harness between the 
spacecraft and payload. 

The total mass of the LGIP suite (without the 
spacecraft instrument panel) is less than 10 kg, with an 
average power draw of approximately 6.5 W (~12 W 
peak). Total mass and complexity of the overall ILN 
lander may be reduced by accommodating instrument 
deployments through a common instrument platform. 
Having an integrated set of payload electronics helps 
to lower mass even further by reducing the number of 
wire harnesses and enclosure boxes. This will help 
reduce cost, especially for the multiple build case of 
the ILN. 

With multiple instruments requiring surface de-
ployment and having specific constraints on proximity 

and deployment locations, payload accommodation 
may be one of the most important and complex ele-
ments of the ILN mission. There are additional instru-
ment accommodations to consider such as thermal 
environment and deployment shock levels. This is 
where a carefully designed instrument payload suite 
can have distinct advantages over multiple individual 
instruments. 

With instrument I&T being performed early in the 
program, schedule and complexity risk also may be 
reduced. The flexible and capable architecture of both 
the instrument panel and integrated electronics pack-
age also allows for changes in the instrument suite for 
future missions without the need to change the space-
craft-to-instrument panel interface. 
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