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ABSTRACT 

AIR SUPERIORITY FIGHTER CHARACTERISTICS by Major James S. 
Browne, USAF,   97 pages. 

This study determines the essential characteristics of an air superiority 
fighter. Its importance stems from the assumption that air superiority is 
paramount in any military operation and that fighter aircraft play a 
major role. Air superiority as well as roles, functions, and missions are 
defined in chapter one to develop an understanding of the operative 
terms and definitions used throughout the thesis. 

This thesis is an in-depth study of the historical characteristics of the air 
superiority fighter. A complete review of air superiority fighter 
evolution is divided into four distinct generations. The review includes 
example aircraft that highlight the consistent characteristics found in 
each generation. The thesis research and analysis chapters focus on three 
key areas of interest. They are: (1) aircraft design, (2) avionics and 
weapons, and (3) training. The key areas of interest are coupled with a 
discussion of cost considerations during analysis. Fiscal constraints are a 
major factor in design and employment limitations. 

The thesis concludes that there are three essential characteristics of an air 
superiority fighter: (1) the aircraft is designed for the air-to-air role, (2) 
the aircraft has the first launch opportunity, and (3) the aircraft is flown 
by singularly trained air-to-air pilots. 
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CHAPTER ONE 

INTRODUCTION 

Aircraft are perhaps the most technically sophisticated of all 

machines man has devised, and U.S. military fighters are the most 

complex of aircraft systems.1 Combining this technical sophistication 

with a military objective of airspace dominance further compounds the 

complexity required in a modern day fighter. 

Today, the United States Air Force is spending billions of dollars 

developing the Advanced Tactical Fighter (ATF). It has taken shape as 

the F-22 Raptor, an air superiority fighter and successor to the aging F- 

15C Eagle. The F-22 ushers in new technological advances. Dr. Paul G. 

Kaminski, Under Secretary of Defense for Acquisition and Technology 

states; "The F-22 is the first weapons system designed from the outset 

with its principal focus on exploiting the ongoing information revolution 

while simultaneously denying the enemy the ability to do the same. The 

F-22's low-observable characteristics, supersonic cruise speed, 

maneuverability and advanced avionics will guarantee its effectiveness in 

the air superiority role."2 However, much controversy has risen over the 

cost of this new technologically advanced fighter. A dwindling defense 

budget is forcing huge spending cutbacks and each military service is 

likewise     constrained     by     these     reductions. Therefore,     military 

developmental programs, like the F-22, are being scrutinized and greatly 

curtailed or cancelled.   New designs, faced with an austere budget, must 



be effective and efficient. In other words, the military can only afford 

the essentials. This quandary formulates the basis for this thesis' 

research question. 

Research Question 

What are the essential characteristics of an air superiority fighter? 

Secondary Questions 

What are the consistent historical characteristics of air superiority 

fighters? What constitutes a successful air superiority fighter; the 

aircraft design, the avionics and weapons, or the pilot? How do cost 

considerations impact air superiority fighter characteristics? 

Importance 

The F-22 is a reality; however, shaping its niche in the U.S. Air 

Force inventory is not. Debates continue over the number of F-22s to 

produce, what capabilities it should have, and how it should be 

employed. The conclusions drawn from this thesis may help provide 

some insight for making the correct decision regarding the F-22 Raptor. 

Background 

At the opening of the Twentieth century, the roles and missions of 

military airpower were undefined. Lethargic balloons and dirigibles had 

limited capabilities and therefore, airpower had minimal tactical value to 

ground warfare. However, the advent of fixed wing aircraft in the early 

1900s forced military thinkers to recognize that aviation provided the 

means to exploit a new dimension in warfare.   In 1921, Giulio Douhet, an 



Italian airpower advocate, published his book The Command of the Air. 

In it he stated; "Aeronautics opened up to men a new field of action, the 

field of the air.   In doing so it created a new battlefield."3 

This new battlefield has rapidly evolved throughout the century. 

Like a chess game, strategies developed into tactics and counter-tactics. 

Aircraft initially served as reconnaissance platforms, but were soon used 

to attack the enemy on and behind his own lines. To counter enemy air 

operations, friendly force protection was developed, such as, surface-to- 

air defenses and air-to-air fighter aircraft. Thus, the new battlefield not 

only supported ground warfare, but a battle was fought over who 

controls the air.   This control of the air is called air superiority. 

Fighter aircraft were called upon to secure the sky for aerial 

operations. The evolution of fighters suited to gaining and maintaining 

air superiority began as early as World War I. Pursuit aircraft debuted as 

the early air superiority fighters. They were small fabric covered 

airframes with piston engine-driven propellers and a machine gun. 

These pioneering designs were the predecessors of today's high tech, jet 

fighters. 

U.S. air superiority fighter evolution fell behind other nations 

prior to World War II. Since then; however, the U.S. has developed a 

formidable line of air superiority fighters. Today, the underpinning 

demand for airspace dominance is embodied in the F-15C Eagle, the 

world's premier air superiority fighter.    This ground-based,  day/night 



all-weather single-role fighter replaced the multi-role F-4 Phantom II in 

the mid-70s. Since then, the Eagle has amassed an impressive combat 

record, credited with a 26:0 kill ratio during Operation DESERT STORM, 

amounting to over half of the air-to-air kills scored during the conflict.4 

However, the Eagle is approaching twenty-five years of operational 

duty in the Air Force inventory. The 1997 United States Air Force Issues 

Book highlights that the F-15 fleet is experiencing several problems, two 

of which are avionics parts obsolescence and high average airframe age 

fleet wide.5 According to Dr. Kaminski; "The air superiority fleet will 

reach an average age of twenty years around 2003."6 Therefore, a 

replacement aircraft must be developed and fielded prior to the F-15's 

demise. 

Fielding the next generation air superiority fighter will not be 

easy. Technology is a high price item, but inherent to aviation. Budget 

constraints and political pressures will tailor the next aircraft's design 

and capabilities. Therefore, choices must be made that balance 

performance, capabilities, and training with economics. Questions to be 

reconciled include: 

1. What aircraft and avionics performance capabilities are 

required? 

2. Is the organizing, training, and equipping of a single-role 

aircraft flying units necessary? 



Operative Terms and Definitions 

How   many   a   dispute   could   have   been   deflated   into   a   single 
paragraph if the disputants had just dared to define their terms.7 

Aristotle 

The beginning of wisdom is calling things by their right names.8 

Confucius 

In order to effectively answer the research question, it is important 

to establish an understanding of the key terminology and concepts. A 

common viewpoint will make reading the contents of this thesis more 

clear and meaningful. This section will expand on some key ideology 

concepts. 

The phrase "air superiority fighter" may bring to mind visions of 

fighter aircraft intertwined in a towering dogfight high above the 

battlefield. That vision is accurate in some cases; however, the phrase 

"air superiority fighter" can be confusing when used in a doctrinal 

discussion. Often times the description fits but does not match the 

doctrinal definition or vice versa. Thus, there are two key concepts and 

definitions that must be understood; they are air superiority and defining 

an aircraft's role. 

The concepts of air superiority and air supremacy are crucial to 

this thesis. According to Joint Publication 1-02; "Air superiority is that 

degree of dominance that permits friendly land, sea, and air forces to 

operate at a given time and place without prohibitive interference by the 

opposing force. Air supremacy is that degree of air superiority wherein 

opposing  air  and  space  forces  are  incapable  of  effective  interference 

5 



anywhere in a given theater of operations."9 Simply stated, air 

superiority is a level of control, an end state for a given objective. The 

key difference between air superiority and supremacy is the capacity of 

the enemy forces to interfere with friendly operations. Air supremacy 

infers complete air superiority with an enemy incapable of conducting 

effective aerial operations, either airborne or with surface-to-air assets. 

Air superiority is one of six U.S. Air Force core competencies. Core 

competencies are at the heart of the Air Force's strategic perspective and 

thereby at the heart of the Service's contribution to our nation's total 

military capabilities.10 Therefore, the phrase "air superiority fighter" is a 

misnomer. Air superiority is a condition not an aircraft function. How 

an aircraft contributes in achieving air superiority is best described by its 

role, function or mission   * 

It is worthwhile to discuss the interrelationship between role, 

function, and mission and how they impact air superiority or air 

supremacy. The terms have simple definitions. However, they are a 

hierarchy of terms; each lower echelon nests within the auspices of the 

higher echelon's guidance. 

AFDD-1, the U.S. Air Force's Basic Doctrine Manual, describes 

sixteen "functions" encompassed by the Air Force's core competencies. 

The Air Force's basic functions are the broad, fundamental, and 

continuing activities of air and space power." The function pertaining 

directly  to  air  superiority  is  counterair.     AFDD-1   states;   "Counterair 



consists of operations to attain and maintain a desired degree of air 

superiority by the destruction or neutralization of enemy forces. 

Counterair's two elements —offensive counterair and defensive 

counterair —enable friendly use of otherwise contested airspace and 

disable the enemy's offensive air and missile capabilities to reduce the 

threat posed against friendly forces."12 Offensive counterair (OCA) is 

often the most effective and efficient method for achieving the 

appropriate degree of air superiority. This function consists of 

operations to destroy, neutralize, disrupt, or limit enemy air and surface- 

to-air missile power as close to its source as possible and at a time and 

place of the friendly force's choosing.13 Defensive counterair (DCA) is 

synonymous with air defense and consists of active and passive 

operations to defend friendly airspace and protect friendly forces, 

materiel, and infrastructure from enemy air and missile attack. It entails 

detection, identification, interception, and destruction of attacking 

enemy aircraft and armaments, and normally takes place over or close to 

friendly territory." It is noteworthy to point out that, the counterair 

function encompasses attacks on airborne enemy assets as well as assets 

on the ground. Many different forms of friendly assets can carry out the 

counterair function via various mission types. 



Missions   are   tasks.      They   are   directive   and   have   quantifiable 

objectives. According to Joint Publication 1-02: 

Mission: (DOD) 1. The task, together with the purpose, that clearly 
indicates the action to be taken and the reason therefore. 2. In 
common usage, especially when applied to lower military units, a 
duty assigned to an individual or unit; a task. 3. The dispatching of 
one or more aircraft to accomplish one particular task.15 

On top of functions and missions lies an aircraft's role. Roles are 

broad and general while missions are more specific. Technically, AFDD-1 

replaced the term role with function. However, for purposes of this 

thesis, role will still be used for two reasons. First, historically aircraft 

functions have been described as roles. Second, the term role will be 

used as a discriminator to describe an aircraft's medium of engagement. 

These will be defined as either air-to-air or air-to-ground operations. 

Air-to-air operations focus on the destruction of enemy airborne aircraft, 

while air-to-ground operations concentrate on enemy assets on the 

ground. Therefore, an aircraft's role is defined as either air-to-air or air- 

to-ground. 

How functions, missions and roles tie together is best described 

with an example. Given a notional air tasking order to, gain air 

superiority over a specified area prior to a strategic attack, the following 

assets may be utilized accordingly. Table 1, on the following page, 

depicts each asset's function, role, and mission. 



Table 1.   Notional Air Superiority Tasking 

ASSET      FUNCTION      ROLE MISSION 

F-15C       Counterair     Air-to-Air Airborne Force Protection 
- Neutralize enemy airborne assets 

F-16CJ     Counterair     Air-to-Ground       Suppression of Enemy Air Defenses (SEAD) 
- Neutralize enemy airborne assets 

B-1B Counterair      Air-to-Ground       Air Interdiction (Al) 
- Destroy enemy airfield 

Note the commonality in function, the difference in roles, and the varied 

missions all aimed toward achieving air superiority. Clearly, each of the 

above aircraft could be called an air superiority aircraft to some extent in 

this illustration. Many aircraft are capable of achieving air superiority 

for a specific scenario. However, this thesis will focus on fighter aircraft 

only and an "air superiority fighter" must be able to achieve aerial 

dominance. In other words, an "air superiority fighter" is capable of 

conducting the air-to-air role. In order to conduct air-to-air operations, an 

aircraft must meet certain design, armament, avionics, and pilot training 

criteria. 

Assumptions 

The primary assumption for this thesis is the undeniable need for 

air superiority.    Douhet wrote that; "Command of the air is a necessary 

and    sufficient    condition    of    victory.""        Doctrinally,    each    service 

recognizes the value of air superiority.    For example, according to the 

Army's Operations Manual FM 100-5;  "Control of the air enables land 

forces to execute operations without interference from the enemy's air 
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forces. Without this control, tactical flexibility is lessened."17 The United 

States National Military Strategy emphasizes; "Air superiority is 

essential so we can move forces into theater and attack the enemy at will. 

Air control provides the joint force numerous operational and tactical 

advantages while facilitating land and naval maneuver."18 

Historically, air superiority is paramount. In his book The Air 

Campaign, Colonel John A. Warden III, USAF, recounts; "Air superiority 

is a necessity. Since the German attack on Poland in 1939, no country has 

won a war in the face of an enemy air superiority, no major offensive has 

succeed against an opponent who controlled the air, and no defense as 

sustained itself against an enemy who had air superiority. Conversely, 

no state has lost a war while it maintained air superiority, and 

attainment of air superiority consistently has been the prelude to military 

victory."19 This clearly illustrates the value of air superiority. During 

Operation DESERT STORM, such a high emphasis was placed on 

achieving air superiority, that coalition forces achieved total "air 

dominance." Former Secretary of Defense William J. Perry stated; "Desert 

Storm taught us something about air dominance. We had it, we liked it, 

and we're going to keep it."20 Secretary of Defense, William S. Cohen 

iterates; "...we want to be able to continue to dominate the airspace 

wherever we are."21 General Merrill McPeak, Chief of Staff of the U.S. Air 

Force during Desert Storm, reflects: 

10 



The first doctrinal lesson of Desert Storm is well known to us all. 
At the high end of modern conventional conflict, no form of 
military power —land, sea or air —has been employed effectively 
without first controlling the skies. Because the coalition 
established air supremacy early, we were able to roam at will over 
Iraq, while at the same time our own ground forces operated 
underneath an air sanctuary. Obviously, this was a priceless 
advantage.22 

It is safe to say that air superiority will be a priority during any 

U.S. combat operation. This thesis will assume, given current technology 

that fighter aircraft will conduct counterair missions to achieve air 

superiority. This helps to further focus the primary research question. 

There will be an air superiority fighter; however, should it be single-role 

or multi-role? Additionally, is it the aircraft, the avionics or the pilot 

that makes an effective air-to-air fighter capable of achieving air 

superiority? 

Limitations 

This thesis will answer the research question by focussing 

primarily on U.S. fighter aviation. However, other nations as well as 

non-fighter aircraft innovations have played a part in sculpting U.S. 

fighter development. Therefore, these contributions will be incorporated 

into the thesis. 

One other major limitation to the research question is the lack of 

indisputable evidence justifying what the next generation air superiority 

fighter should or should not be. Nothing is black or white; therefore, the 

research material is subject to interpretation. Every service, every 

commander, and servicemen has their own opinion regarding this subject. 

11 



Additionally, discerning the tactical attributes of a dedicated air 

superiority fighter is subjective as well. Important considerations vary 

depending    on    a    point    of    view. Political    pressures,    technical 

misunderstanding, or parochial alliances may skew opinions. 
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CHAPTER TWO 

RESEARCH METHODOLGY AND LITERATURE REVIEW 

Research Methodology 

To    answer    the    research    question,    this    thesis    focuses    on    a 

chronological review of four key facets that impact the  success  of air 

superiority   fighters.      These   facets   are:   (1)   aircraft,   (2)   avionics   and 

weapons, (3) pilot training, and (4) cost considerations.    The following 

paragraphs highlight the theme as well as the significance of each of the 

thesis' chapters. 

Chapter Three: Historical Review 

This chapter is an anthology of four distinct fighter generations 

spanning from World War I to present day. A chronological review of 

each of the key facets is presented, focusing on the important successful 

attributes. However, it is not a detailed review of each individual air 

superiority fighter fielded to date. Rather, the chapter presents 

exemplary aircraft that embody significant or consistent characteristics 

within a generation. 

Chapter Four: Analysis 

This chapter examines the critical aspects required to effectively 

execute air-to-air operations and achieve air superiority. It delineates 

the key historical characteristics, past and present, which make a 

successful air superiority fighter. In addition, a chronological analysis of 

fighter cost over the past century is examined. 
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