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_ Goals of the 1st stage of

Russian Lunar Program:
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Robotic missions

Goal 1: Study of mineralogical, chemical, elemental and isotopic
content of regolith and search for a volatiles in regolith of polar area of
Moon.

Goal 2: Study of plasma, neutral and dust exosphere of Moon and
Interaction of space environment with Moon’ surface at poles.

Goal 3: Study dynamic of daily processes at lunar poles, including
thermal property variations of subsurface layers of regolith and
evolution of hydratation and volatiles.

Goal 4: Study of inner structure of Moon by means of seismic, radio
and laser ranging experiments.

Goal 5: Preparation for future exploration of Moon and utilization of
lunar resources
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—MOON 2020-2030 The sequence of Russian
lunar robotic missions

A new era of human and robotic exploration

Luna-29

(3000 kg)

Luna-28
(Luna-Grunt)
Cryogenic samples return

' from South pole
(3000 kg)
(Luna-Resurs_Lander)
Studies of South Pole

regolith and exosphere
(2200/810 kg)

Luna-26 High accuracy landing Joint
(Luna-Resurs-Orbiter) Mission
.4. Global orbital studies of Cryogenic Drilling LPSR
the Moon
(LLunaEﬁSb) Scientific Instruments
una-Glo

Ground Possible ESA Contribution

Segment

Technology of polar soft
landing, study of Lunar
South pole
(1450/530 kg)

(Luna-Resource-2)
Lunohod mission
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—MOON 2020-2030 MAX Aeroshow 2015:

Manned s/c together with robotic s/c
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—MOON 2020-2030 Current concept of the manned landing
Lunar mission
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—MOON 2020-2030 Human Robotic Integrated
Mission (HRIM): Basic concept

Cmbixoska.
dosanpaska
KA “Kopeem” ¥

| Y

g\

“‘" OmembIkoska
KA “*Kopsem”

)
' '-’" om OM

= 2%
2 W

Manned ﬂight S/C Conuxexue _ g

cOM 9

MIJTAK
«Kopeem»

"8 " MMocadka,

Boixod KA “Kopsem” 3abop epyHma,

Ha opbumy

Robotic Nyiet
i nepezpyaka epyHma
' .Y 0dosanpaska
B KA ‘Kopsem”

)

“Corvette” S/C

iﬁ © cmapm ¢ JTyHei CmbIKoska,

page 9



_ Human Robotic Integrated

Mission (HRIM): Basic concept
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' —MOON 2020-2030 | HRIM Project science:

Studies of magnetic anomalies
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Scalar magnetic field (nT)
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' —MOON 2020-2030 | HRIM Project science:

Lunar botanic (and zoology!)
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—MOON 2020-2030

A new era of human and robotic exploration

HRIM Project: Scenario II
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' —MOON 2020-2030 | HRIM Project science:

Lunar seismology and interior
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Nearside Farside

o Shallow Moonquakes

Anorthositic Crust

Deep Moonquake

*, Source Region ~587 km radius

Zone of Partial Melt
(Lower Mantle)

~350 km radius
Fluid Outer Core

~160 km radius
Solid Inner Core
(assuming 10% of the

\\ Middle Mantle
. =are has crystallized)

N\
~

S on : 5
£ 560 km Discontinuity
Upper Mantle

South Pole-Aitken Basin

m Schematic diagram of the Moon'’s interior structure as
determined by geophysical means. Apollo landing sites

are indicated by squares. FRom WIEczoRek ET AL. 2006
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—MOON 2020-2030 HRIM Project science:

Lunar cav nd lav b
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—MOON 2020-2030 HRIM Project science:

Lunar minerals and r r
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—MOON 2020-2030 HRIM Project science:
Lunar polar volatiles
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—MOON 2020-2030 HRIM Project science:
Lunar/interplanetary molecules
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—MOON 2020-2030 HRIM Project technology:
Lunar landers visiting and
studying
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CONCLUSIONS

(1) HRIM projects could be the necessary intermediate step between the‘
stage of Robotic Precursors and the stage of Visiting Human Outpost on the
Moon.

(2) HRIM projects allows to perform the unique lunar science with multi-
sites sampling, comparable studying of the surface and network
monitoring of the interior

(3) HRIM projects allows to perform long-duration biological experiments
with plants and animals samples return, or onboard investigations

(4) HIRM projects allows to perform technological experiments and tele-
operated surface activity with up/down transportation activity

(5) HIRM allows to get the valuable experience for lunar surface-LLO
transportation

(6) HIRM is perfect stage for the Renaissance of international partnership
in the sic-lunar space.
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