CSAF Space Research Seminar Syllabus, EL-683

ACSC AY04

Title:  Future Offensive/Defensive Space Capabilities

Instructors:  Allen Sexton, DEO, x2177; Brent Marley, DEO, x6041; Lt Col Paula Flavell, DEW, x0420; Lt Col Bob Bois (PhD), DEW, x5073

Course Description:  This course will explore three major space-related topics of special interest to the Air Force Chief of Staff: weaponization of space, force application from space, and counterspace capabilities.  Appropriate student background experience or interest could vary widely, depending on your area of research.  E.g., to address broad-based issues, you wouldn’t need space experience; we will address basic concepts in readings.  However, if you want to address more specific space issues in greater detail, it would be appropriate to have some understanding of space systems and applications (in terms of operations, maintenance, acquisition, R&D, etc), as well as policy, strategy, and doctrine development.  Students will share their collective experiences in a collaborative learning environment as we discuss a broad range of space issues.  Spacepower today is still developing its operational potential; space applications are currently force enablers, but moving toward more force application and greater space control.  This course will broaden students’ understanding of national space goals to better deal with the issues of developing and employing space capabilities.

Thesis and Scope:  The "space community" is undergoing great change.  Applications, technology, policy, doctrine, and organizations are all evolving.  This course will focus on: 1) weaponization of space, 2) force application from space, and 3) counterspace capabilities.  We’ll explore a wide range of topics, from specific space applications to related technology, policy, doctrine, and acquisition issues.  The emphasis will be on discussing operational employment concepts and operational- to strategic-level issues.  The course will address primarily the defense and national (intelligence) space sectors, but include commercial and civil space.  We’ll look at immediate and long-range plans to apply spacepower in the joint environment.  Students will add to the professional body of space knowledge by completing a research paper on an approved topic.

These are the three CSAF research topics which form the basis for this course.  See https://research.maxwell.af.mil/searchtopicadvanced.aspx (Chief of Staff, Air Force)https://research.maxwell.af.mil/js/topics_Database/list_topics.asp?orgNbr=216&year=2003 for the complete listing.

1.  Evolution - Revolution - or - Transformation?  Examine pathways to weaponization of space and assess the international impact of deploying weapons in space.

https://research.maxwell.af.mil/viewtopic.aspx?id=12052  [links are no longer direct to topic]
EXPANDED DESCRIPTION OF TOPIC AND THE DESIRED PRODUCT:  How do we get there from here and why should we weaponize space?  What are the incentives and disincentives for weaponizing space?  How do adversaries, neutrals, and allies view space weaponization?  How might space weaponization impact the freedom of overflight of military, civil, and commercial systems?  Might space weaponization prompt a space arms race?  Does space weaponization enhance or weaken domestic security?  Can an adversary exploit US development of space weapons to develop space weapon capabilities more rapidly and at less cost?  What international security issues need to be addressed during the transition from current terrestrial-based force application to space-based force application?

DESIRED OBJECTIVE(S) OF THE RESEARCH:  How do we get there from here and why should we weaponize space?  What are the incentives and disincentives for weaponizing space?

2.  What role could force application from space play in future military operations?

https://research.maxwell.af.mil/viewtopic.aspx?id=12056  [links are no longer direct to topic]
EXPANDED DESCRIPTION OF TOPIC AND THE DESIRED PRODUCT:  Examine the value of these systems in responding rapidly to expected crises in the future (e.g., reusable launch vehicles, space-based weapons, conventional ballistic missiles, and hypersonic vehicles).  Examine concepts of operation for new space force application systems.  Examine the relationship between rapid response of such systems to POTUS/SECDEF decision timelines.  Should the Joint Force Commander or his delegated component commander be granted pre-delegation authority to launch and place on orbit such force application systems?

DESIRED OBJECTIVE(S) OF THE RESEARCH:  Should the Joint Force Commander or his delegated component commander be granted pre-delegation authority to launch and place on orbit force application systems?

3. Offensive and Defensive Counterspace Capabilities of the Future

https://research.maxwell.af.mil/viewtopic.aspx?id=12063  [links are no longer direct to topic]
EXPANDED DESCRIPTION OF TOPIC AND THE DESIRED PRODUCT:  Explore the myths and realities of offensive and defensive counterspace capabilities.  Analyze the American public perception of air and space capabilities.  What should a public affairs plan for weaponizing space emphasize?  What space-based capabilities should be used for homeland security and homeland defense?

DESIRED OBJECTIVE(S) OF THE RESEARCH:  Discuss the complexities of this subject.  What should the US position be with respect to space control (offensive and defensive space control)?

Texts:

AFDD 2-2, Space Operations, 27 Nov 01, https://www.doctrine.af.mil/Library/Document.asp?Doc=2-2 

AFDD 2-2.1, Counter-space, https://www.doctrine.af.mil/Library/Document.asp?Doc=2-2.1 (latest draft)

AFSPC Strategic Master Plan FY04 and Beyond (received FY06 version on10 Feb 04), http://www.peterson.af.mil/hqafspc/library/AFSPCPAOffice/Final%2004%20SMP--Signed!.pdf, Nov 02.

AFSPC-NRO Warfighter Conference (14-15 Jul 03), summaries of issues being worked by many organizations
HQ AFSPC, Concept of Operations for Counterspace.  Latest version available
Thomas D. Bell, “Weaponization Of Space: Understanding Strategic and Technological Inevitabilities,” CSAT Occasional Paper No. 6, http://www.au.af.mil/au/awc/awcgate/cst/occppr06.htm
Bruce M, DeBlois, editor.  Beyond The Paths of Heaven: The Emergence of Space Power Thought, Air University Press, September 1999, http://www.maxwell.af.mil/au/aul/aupress/Books/Deblois/Deblois.pdf
Everett C. Dolman, Astropolitik: Classical Geopolitics in the Space Age.  International Specialized Book Services, 2002.

Brian Fredriksson, “Globalness:  Toward A Space Power Theory,” SAASS thesis, June 2003.
John Grenier, “A New Construct for Air Force Counterspace Doctrine,” Air & Space Power Journal, Fall 2002, http://www.airpower.maxwell.af.mil/airchronicles/apj/apj02/fal02/grenier.html
Peter L. Hays, et al, Spacepower for a New Millennium: Space and U.S. National Security.  The United States Air Force Institute for National Security Studies.  New York: McGraw-Hill Companies, Inc, 2000. 

Dana J. Johnson, Scott Pace, and C. Bryan Gabbard.  “Space: Emerging Options For National Power”, RAND/National Defense Research Institute, 1988, http://www.rand.org/publications/MR/MR517/
Joint Pub 3-14, Joint Doctrine for Space Operations, 9 Aug 02, http://www.dtic.mil/doctrine/jel/new_pubs/jp3_14.pdf 

Joint Pub 3-14.1, Space Control, latest draft (if available) 

Joint Staff Officers Guide, JFSC Pub 1, 2000, http://www.au.af.mil/au/awc/awcgate/pub1/index2000.htm 

James E. Oberg, Space Power Theory.  USSPACECOM, GPO, Mar 99.  [Also available online at http://soc.maxwell.af.mil/pub/theory/toc.pdf]

Bob Preston, Dana J. Johnson, Sean Edwards, Michael Miller, Calvin Shipbaugh.  "Space Weapons, Earth Wars", RAND/National Defense Research Institute, 2002, http://www.rand.org/publications/MR/MR1209/
Report of the Commission to Assess United States National Security, Space Management and Organization, 11 Jan 2001, http://www.house.gov/hasc/Publications/107thCongress/spacecommexecsum.pdf 
M. V. Smith, “Ten Propositions Regarding Space Power,” Fairchild Paper, AU Press, Oct 02, http://aupress.au.af.mil/fairchild_papers/Smith/smithfairchild.pdf
William L. Spacy II, Does the United States Need Space-Based Weapons?  CADRE Paper, AU Press, Sep 99.  [book issued to keep; also available online at http://www.maxwell.af.mil/au/aul/aupress/CADRE_Papers/PDF_Bin/spacy.pdf]

David N. Spires, Beyond Horizons: A Half Century of Air Force leadership.  Government Printing Office, revised edition, AFSPC with AU Press, 1998,  http://www.maxwell.af.mil/au/aul/aupress/Books/Spires/Spires.pdf
Joseph Strange, “Centers of Gravity and Critical Vulnerabilities: Building on the Clausewitzian Foundation So That We Can All Speak the Same Language,” Perspectives on Warfighting Series 4.  Quantico, VA, Marine Corps Association, 1996.

These will be supplemented by readings on the Internet, handouts, CD-ROMs, and short papers.  Softcopy readings and PowerPoint briefings will be available on the LAN.

Approximate Reading Load:  Variable; approximately 30-60 pages per class depending on individual student background and level of knowledge.

Determination of Grade:  Students will complete an approximately 25-page research paper on a spacepower topic of current interest.  The course grade will be determined using:

· Completion of research milestones on time (5%)

· Class participation (15%)

· Completion of research paper on an approved space topic (80%)

Format of Course:  The format of this course is seminar discussion.  The intent is to offer students a forum of expertise to investigate cutting edge ideas for some future space systems.  Assigned readings are background for this discussion.  Additional suggested readings are for student enrichment and assistance with research.  The goal is not merely to understand how spacepower, space policy and space applications currently contribute to national security, but to discuss how they can contribute in new ways.

Representative Research Topics:

Proposed National Security Space Objectives

Proposed National Military Space Objectives

Spacepower Theory and Space Doctrine: What should they be?

Capabilities and limitations of space systems in achieving theater objectives

Impact of the proliferation of commercial space capabilities

Impact of future space systems on military operations

A Practical Guide to Space Strike

Does “The Best Defense Is a Strong Offense” Hold True for America in Space?

The Chinese Threat to U.S. Space Systems

Anticipating and Defeating Counterstrategies to U.S. Space Superiority

Prerequisites:  Students should have some background knowledge of space operations from their education, experience or personal learning.  A basic knowledge of current space systems and how space capabilities apply to military operations will be valuable, but could be attained through additional reading.  Some familiarity with the issues that impact space operations (national space policy, integration with air/land/sea, security issues with coalition partners, etc.) would be helpful.  If in doubt, please contact the instructors.  

Lesson Outline:

We will have two meetings during the fall to discuss research ideas and identify topics before classes start.  During the course students will have at least two individual appointments with the instructors to insure any research problems are overcome and milestones are met.  At the end, we’ll discuss final touches to your paper before you archive it with ACSC.

Lesson 1:  Space Weapons, Spacepower and Space Policy

Readings:  Spacy, Johnson, Preston


What is space policy?  How do our space policies contribute to security?  What are the problems with integrating space – within the AF, within DoD, with other nations?  How do we accomplish this objective?  What hampers this?  What kinds of things do physics and technology keep us from doing in space?  Are weaponization of space and militarization of space the same?  What are the international and domestic political considerations relating to specific weapon systems?

Lesson 2:  Space Law and Doctrine

Readings:  AFDD 2-2, JP 3-14, draft doctrine (if available)

Does international law place significant restrictions on military space activities?  How would our policies on arms control affect weapons in space?  Do AF and joint space doctrine guide us properly?  What progress have we made on Counterspace doctrine?  What changes in treaties, policies, and doctrine should we advocate?

Lesson 3:  Launch and Satellite Operations

Readings:  AFSPC Strategic Master Plan FY04 and Beyond

What are the major issues regarding launch capability?  What is the relationship between responsive launch and space weapons?  How do EELVs compare with RLVs?  Who is in charge?  What are some of the industrial base issues?

Lesson 4:  Space Physics and Acquisition

Readings:  AFSPC Strategic Master Plan FY04 and Beyond, Bell

What kinds of things do physics and technology keep us from doing in space?  Should we approach space weapons as service, joint, or national programs?  How are weapon systems supposed to be developed and managed from concept through lift-off to on-orbit ops?  Since transformation is a process rather than an end goal, what is the effect of recent changes in space acquisition?  How do today’s R&D decisions affect future space combat capability?  

Lesson 5:  Satellite Communications, Surveillance and Warning 

Readings:  AFSPC Strategic Master Plan FY04 and Beyond

Discuss current programs and relevant technologies.  What are the trade-offs in SATCOM?  How does SATCOM relate to command and control of space weapons?  What should be our policy on Shared Early Warning?  What are the technology and management problems with SBIRS?

Lesson 6:  Satellite Imaging and Intelligence 

Readings:  AFSPC Strategic Master Plan FY04 and Beyond

What opportunities and problems does commercial imaging offer?  How do we reconcile intelligence potential with national policy?  What is the state of our information integration in the planning process and how do we improve it?  What do future space systems (such as SBR) offer the joint planner?

Lesson 7:  Preliminary Research Presentations with Peer Review 

Readings:  None


Students will summarize their project, preliminary findings, and problems with research.  Class members will provide constructive feedback, to include ideas based on readings and personal experience, and suggested references and points of contact.

Lesson 8:  NASA and the Way Ahead

Readings:  None


What is the role of the civil space sector, and specifically NASA?  What are some of the competing priorities for tax-supported space activities?  What should be our national space priorities and what are the benefits of doing those things?

Lesson 9:  Counterspace Doctrine; Small-group Research Discussions

Readings:  draft AFDD2-2.1 (if available) , Concept of Operations for Counterspace
What are the current issues in developing counterspace doctrine?  How would you use hypothetical counterspace systems in a real-world environment?  What level of release authority would they require?  Could you get approval fast enough to use them with optimum effect?  What is a reasonable level of predelegation of authority to use a system?  Or to place offensive/defensive counterspace platforms in orbit for potential employment?


Students will discuss the progress on their projects and provide feedback in small groups based on related topics; sessions will be conducted separately by each faculty research advisor.  

Lesson 10:  National Systems 

Readings:  None


Discussion will include integration of other topics during the course.  How will future national systems affect military operations?  What is the impact of compartments on joint operations and integrating space?
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