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The secure and sustainable use of
the space domain.

We work toward this by.
increasing the knowledge about
the space environment and the

need to maintain it

spromoting international
cooperation and dialogue
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benefits that space can provide. | aigusees
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Summary

The X-378 OTV s a technology demonstrator and experimental vehicle which is likely to be used for flight testing new
reusable space launch vehicle (SLV) technalogies (such as guidance and thermal protection and on-orbit testing of new sensor
technologles and satelite hardware primarily for space-based remote sensing. While it does have some capabilty for orbital
Inspection, repair, and retrieval, t s unlikely to perform these functions given its kmited payload bay and alttude range. 1t
has near zero feasibilty as an orbital weapons system for attacking targets on the grund.

Background -

© X378 is an experimental re-usable space; PACE SITUATIONAL AWARENESS
much smaller, completely robotic, and usiny
X-378 is designed to be launched Into spa FACT SHEET
on orbit for months to years, and then re-e: Updated Moy 2017

X-378 has thrusters for on-orbit mane

engines for powered flight in the air~itis
SPACE COMMERCcE AND X378 started Ife a5 3 NASA program in 19

SusTa INABILITY 2004, DARPA transferredit to the USAF in'

Total program costs and budget line are cla

Main Author: Brian Weeden, bweeden@swfound.org www.swiound.org

Although no official obital paramaters hav
iclination of 18-43.5 degrees and an alitu
than most operational spacecraft’ Introduction
Fiight operations of the X-378 are overseen

A Space situational awareness ($SA] s the ability to accurately characterize the space environment and activities in space.
Air Force Base, Colorado.

Civil SSA combines positional information on the trajectory of objects in orbit (mainly using optical telescopes and
radars) with information on space weather. Military and national security SSA applications also include characterizing
objects in space, their capabilities and limitations, and potential threats.

X-378B Orbital Flight History
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R rPT——— SSA is an inherently interational and cooperative venture. It requires a network of globally distributed sensors as
e well 3s data sharing between satellite owner-operators and sensor networks. SSA also forms the foundation of
space sustainability as it enables safe and efficient space operations and promotes stability by reducing mishaps,
misperceptions, and mistrust.

April 22,2010 Cape Canaveral, FL
MarchS, 2011 Cape Canaveral, FL
December 11,2012 Cape Canaveral, FL
May 20,2015 Cape Canaveral, FL

Types of SSA Sensors

Ground-based radars have historically been the backbone of SSA. Radar consists of at least one transmitter and
receiver. The transmitter emits radio waves at a specific frequency, some of which reflect off the target and are
measured by the receiver, which can then calculate the location of the target in relation to the radar, The primary
advantages of radars are that they can actively measure the distance to a target and some types of radars can
accurately track many objects at once. Some radars can also detect the motion of an object and construct a
representation of its shape. The main disadvantages of radars are their cost, size, and complexity.

CURE WorLy

Optical telescopes are also widely used for SSA. Telescopes collect light or other electromagnetic (EM) radiation
% J emitted or reflected by an object and focused into an image using lenses, mirrors, or a combination of the two.
The main advantages of using optical telescopes for SSA is their ability to cover large areas quickly and, in
particular, to track objects above 5,000 km (3,100 mi) altitude. Some telescopes can create high resolution images.
of space objects. The main disadvantage of optical telescopes is that they require specific lighting conditions and
clear skies to see an object, although space-based optical telescopes eliminate some of these limitations.

und.org 2

Other types of sensors can be used for SSA, including sensors that detect radio frequency RF) or other types of
signals from satelltes, lasers that measure the distance or range to a satellite very accurately, and infrared sensors
that detect heat. Combining data from many different types of sensors, both ground- and space-based, that are
also distributed around the globe provides a much more complete picture of the space environment and of
activities in space.
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NOTIONAL AGENDA:
B:45-9:00:  Opening, welcoming remarks. ground rules
= Master Moderator: Ramin Khadem

9:00-10:30: Discussion 1: Always listen to experts. They'l tell you what can't be done, and
why. Then do it.” - Recap/Revisit of Last Year L2
* Moderator. Ramin Khadem
« Speaker 1: Michael Lopez Alegria
+ Spaaker 2 Adil Jafry
= Speaker 3: Sean Casey

0% o
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Ascausaosicres

5th Internstional Astronautical Congress 2017 Paper ID: 37213

BUSINESS INNOVATION SYMPOSIUM (E)
Neaw space industey segments, firms, actor groups, und multiple programs: innovation, entrepreneurship &
investment . the mesoscopic level of amlysis (2)

Authar: Dr. Michnel Simpson
Secure World Foundation, United States, msit pson Sswfonnd org

Mr. Ian Clristensen
Secure World Foundation, United States, ieiristensen Sswlound.ong
Ms. Krystal Wikon
United Stutes, kwilsonfisufonn.org

BROADENING BENEFIT AS A PATHWAY TO THE WIDELY-ACCEPTED DEVELOPMENT OF
EXTRA-TERRESTRIAL RESOURCES

Abstract

Tanenative appbeations o busines plas emerging from the commencial space setoe will be the
subject of by ot o bt hehind in the developuoent of new ecomomic
antivity in space. The breadth of partiipation in the benefits of such space aetivity i ikely to play &
siguificant role in the ange of palitieal support it enjos. This paper secks to explare this idea by
Tosking ot the speific challenges Eacing space g, Conshlesable attention has been s on the
van-appepriation (Aticle 2] and esploration and e clauses (Article 3) of the Outer Spave Treaiy
(OST) and the common beritage language of the Move Agreement (Artick: 111} when discussing ihis
topic. Nonetbeless, there are indications that the OST's benefit clause [Article 1) may emerge us  key to
achieving brasd lnternational support i Teyoud Earth. Thy
wtility ofthe benefit oameept i vident in foquent i UNCOPUDS, GEO,
“The Hagae Space Resources Governance Woeking Group, an munseeous international spae conferences.
B i lnate “beneft” in itsi ther i llheing
anrl ot an the bistoey of [ts use in gl proceeslings, the study of the concept’s patetlal to ereate
a reoeptive and permaisive environnent e comeci] resource denvlopnsat off Earth & ieherently
politcal and ecomormie, Fortupately, thre isa rich array of termosrial esperisans brilging the miero- and
macrasoapic perspectives that can help provide insight. info how wining interests have been recanciled
with those of the commmnities in which they have operated. There are alo msights to be drawn from

sl ples. This pper wil i st practices from the terrestrial experience that

inate the chllenge of Broadening the benefit base for spare min by

an initinl nssesment of the applicahlity of the teeretrinl experience to the spocial conest of extracting
rososrees from objectsin space, The paper will o drae on recont work of the Secure Warld Foundation
0 improre the wederstanding of value eveation theough space activiy. This aspest will argue that the
bty 10 aikl and communicate vale can focrease: the range of potential beaefts tha coabd o from
the developmet. of space resurees, The paper will b leverage prive analyss that the autbars Jave
publised exaiving the lnks between social henefit, space activity, ol corporate siruiegy:
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