Lunar Cruise

Cyclops will be able to handle the temperatures seen in the lunar cruise environment.  The minimum and maximum temperatures seen in lunar cruise are less than those minimum and maximum temperatures seen on the surface of the moon.  Since Cyclops is able to handle the temperatures seen on the surface of the moon, it will also be able to handle those seen in lunar cruise.  Charged particle flux is seen from three different sources.  These sources are 1) solar wind, 2) solar cosmic rays, and 3) galactic cosmic rays and are detailed in the image below.  The effects of the radiation on the lunar lander/rover are a concern; however, the flux rate of each type of charged particle is relatively low.  Meteoroids and micrometeroids are also a concern.  The likelihood of micrometeroids impacting the lunar lander/rover is low.
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3.8.2 Charged Particle Flux

The Moon does not have a magnetic field strong enough to prevent the direct
impingement of ionized particles on its surface. There are three sources for the
charged particles that have been detected at the surface of the Moon (1) the solar
wind, (2) solar cosmic rays, and (3) high-energy galactic cosmic rays originating
outside the solar system.

Table 3-8 summarizes the charged particle environment at the Moon's surface [3-4].

TABLE 3-8. CHARGED PARTICLE ENVIRONMENT AT LUNAR SURFACE

Penetration
2 - Depth
MeV/nucleon (Nem © sec (em)

Solar wind 10

Proton Flux

Solar cosmic rays 1 to 102

Galactic cosmic rays 102 to 1(!4

3.8.2.1 Solar Wind Plasma

The solar wind plasma consists mostly of H and He nuclei and, as noted earlier,
is the dominant source of the lunar atmosphere. Surface features exposed to the
solar wind with a velocity of approximately 400 km/sec are gradually smoothed by a
process known as sputtering. This process poses little hazard to equipment on the

E]

4 4 [moeze | b bl | © [OJ= i o

Dane.

Unknown Zone





Interface

The Cyclops can interface with the Atlas V 401 using any of the different interface adapters available.  The possible interface options available, as outlined in the Atlas Launch System Mission Planner's Guide, Rev 10a, January 2007, CLSB-0409-1109, are shown in the figure below.
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TSRS standard interface plane, Atlas V' standard payload adapters that are designed to handle heavier spacecraft j
Gradebook £ taking advantage of the higher performance Atlas V vehicle, and truss interfaces that allow the user to take B
Project 1 ] advantage of the full volume and performance capabilities of the Atlas V 500 series. These spacecraft |
=2 g interface options are summarized in Figure 4.1.2-1
Project Baard &
. ure 4.1.2-1:  Atlas V Payload Support Interface Options
g Stamdard Interface Prane
b SIF Bolted Interface: 721 Fasteners. Appendix E 1
| Bolt Circle Diameter: 1,575.0 mm (62010in)
Lounch Vehicle Adapters
5E) Tiegrally Machined Aluminum Forgng Appendn £2
15 Solied Inferface: 120 or 121 Fasteners
c2 Bolt Circle Diameter: 1,575.0 mm (620101n)
c29 Height  330.2 mm to 736.6 mm (13in. to 29in.)
Cxx - (Mission Specific) Mass: _See PSW, Section 2.5.1
‘Atlas V Standard Payload Adapters
A Aluminum Skin/Stringer/Frame Construction ‘Appendix E.3
Forward Ring Diameter: 945.3 mm (37.215in.)
Separation System: PSS37 Marmon Type Clampband
Height 762.0 mm (30.00 in.)
Mass _Soe PSW, Section 2.5.1
Integrally Machined Aluminum Forging Appendn£4
Forward Ring Diameter: 1,215.0 mm (47.835 in.)
¥ X | separation System: LSPSS1134 Low-Shock Mamon Type =
Clampband
Height: 812.8 mm (32.00 in.) Standard
584.2 - 990.6 mm (23 - 39 in.) Available
Mass _See PSW, Section 2.5.1
Integrally Machined Aluminum Forging Appendn£5
Separation System: LSPSS1666 Low-Shock Mamon-Type
Clampband
Forward Ring Diameter: 1,666.1 mm (65.594 in.)
" Height. £89.0 mm (35.00 in,) Standard
£ 660.4 ~ 1066.8 mm (26 - 42 n.) Available
2 Mass _See PSW, Section 2.5.1
B ‘Allas V Truss Adapters
ke T4394 (173 in.) Bolted Interface: 18 Places Section 4124
Forward Ring Bolt Circle Diameter: 4,304.2 mm (173.0in)
Height 1,164 mm (46.00 in.)
T3302(1301in.) Bolted Interface: 14 Places Section 4124
Forward Ring Bolt Cirle Diameter: 3,302.0 mm (130.0in)
Height_ 0144 mm (3600 in
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� NASA Technical Memorandum 82478, Space and Planetary Environment Criteria Guidelines for Use in Space Vehicle Development, Volume 1


� Atlas Launch System Mission Planner's Guide, Rev 10a, January 2007, CLSB-0409-1109





