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        Observation 

Two New Astronomy Frontiers:    
Sun-Earth L2 and Moon 

Two prominent extraterrestrial sites host 

the two pioneering 21st century astronom-

ical observatories noted in the previous 

“Observation”:   Sun-Earth L2 for JWST 

1.5M km from Earth, and Earth Moon Luna 

for projected ILO-X 400K km from Earth. 

 

Lagrange L2 provides stable point where 

Sun plus Earth combined gravity balance to 

keep JWST in halo orbit about L2, while its 

instruments in this solar orbit are shaded 

from Sun, Earth, Moon heat and light having 

unimpeded view allowing super cool sci-

ence operations 24/7. At L2, JWST joins 

Gaia and Spektr-RG, after Planck, Herschel, 

WIND, WMAP observatories. 

 

The Moon / Luna provides stable platforms 

of immense size and variety, with vast ma-

terial and energy resources to enable as-

trophysical observatories that rise naturally 

with developing settlements, as they do on 

Earth; ILO-X astronomy observations 

would follow Chang’e-3 LUT 2014 and 

Apollo-16 FUVS 1972, and would be fol-

lowed by ILO-1, ILO-2, and many interna-

tional and independent astronomical enter-

prises; astronomy on and from the Moon 

enables unimpeded universal view with 

global placement of telescopes and ob-

servatories to operate under 1/6-G in ultra

-thin exosphere. 

Interstellar travelers, Voyager 1 (beyond 

158 AU) and Voyager 2 (beyond 131 

AU), are the farthest communicating 

spacecraft, having crossed the Helio-

pause in 2012 (V1) and 2018 (V2). One-

way light time to Earth takes V1 ~22 

hours and V2 ~18 hours. Their 23-watt 

radios transmit messages in 8 GHz fre-

quency using 14-foot diameter transceiv-

ers which are received by directionally-

pointed Earth-based Deep Space Net-

work (DSN). DSN 100-230 foot anten-

nas are situated 120° apart in longitude 

at 3 locations, running 24/7/365. Europe, 

China, India, Japan and Russia also have 

deep space radio networks.  

 

Soon to assist lunar missions are 

Goonhilly Earth Station (32-meter an-

tennas) and Swedish Space Corporation 

(10 stations with 2 facilities being built). 

Lasers, however, offer accelerated data 

transmission rates 10-100 times faster 

than radio. LADEE lunar orbiter used a 

pulsed laser to downlink to Earth from 

239,000 miles, setting a record of 622 

Mbps and an ‘error-free’ upload rate of 

20 Mbps. Breakthrough Listen, spanning 

2016-2026, is using radio wave and     

optical observations to search for intelli-

gence throughout the Milky Way and   

100 closest galaxies. 

 

 

 

 

 

Launching from ‘An Interstellar Universi-

ty in the Ad Astra State’ initiative, the 1-

credit hour 2023 Interstellar Seminar at 

Wichita State University ‘LASI 150G’ led 

by Prof. Mark Schneegurt begins 

Wednesday January 18 from 2:30-

3:20pm.  

 

Interstellar Research Group is holding 

8th Interstellar Symposium with Program 

Chair Les Johnson at McGill University in 

Montreal, Canada July 10-13, 2023 on 

topics Physics & Engineering, Astronomy, 

Human Factors, Ethics, and Astrobiology.  

 

Prominent USA and China researchers 

are pursuing new mission concepts for 

interstellar transportation achievable 

with current flight-ready technology. 

Ralph Mcnutt (JHUAPL) champions 

US$3.1B Pragmatic Interstellar Probe 

with nominal launch date NET 2036 - 

utilizing a heavy-lift vehicle (SLS or Super 

Heavy) with multiple additional upper 

stages and Jupiter gravity assist to attain 

speed of ~7 AU / year and a mission 

lifespan including comms with Earth out 

to 1,000 AU.  

 

Wu Weiren (CNSA) advocates Interstel-

lar Express, including probes IHP-1 and 

IHP-2 launching NET 2024 and 2026, 

reaching 100 AU by PRC Centennial 

2049. Both concepts rely on advanced 

radioisotope thermoelectric generators 

once deployed.  

 

To achieve human interstellar transpor-

tation, novel solutions must be consid-

ered – the 4.25 LY distance to Proxima 

Centauri could be completed in 42.5 

years at 0.1c – such as an Alcubierre 

warp drive, which could theoretically 

bend spacetime around a vessel in ac-

cordance with Einstein field equations, 

harnessing exotic / antimatter, the quan-

tum Casimir effect, or micro-gravity en-

gine as proposed by Nghi Nguyen at IAC 

2022. 
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This “Interstellar R&D” forty-second feature continues a 21-year enterprise to research and gather information on important 
developments preparatory to humanity’s greatest adventure – voyaging to the stars. Now, at millennium’s turn, is an appropri-
ate time for grand vision and forward thinking, and there are strong signs of a renaissance in interstellar travel, thought and ac-
tivity. This feature and newsletter, thus, now set forth to develop a 21st-century national / international / global clearing center 
and storehouse of knowledge and know-how for travel to the stars. Ad Astra, Galactically – Steve Durst 

Ongoing Radio, Laser, Optical 
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