Going Ballistic - WMD High End Delivery Systems
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Introduction 
1. High end weapons delivery systems

· Ballistic missiles

· Cruise missiles

· Combat aircraft

2. Factors to consider in choosing a delivery system

· Range (ellipsoidal path measured along the earth’s surface) 

· Payload (amount and type)

· Ability to penetrate or evade defenses

· Vulnerability to preemptive attack

· Costs (build, deploy and maintain)

· Infrastructure requirements

Ballistic Missiles
A ballistic missile is a rocket-powered delivery vehicle that has a guidance system and that spends a large portion of its flight time in a ballistic (free-fall) trajectory.  It is intended for use against ground targets.

Definitions of missile types vary between the US and Russia.

US classifications are:









Range

ICBM





3,000 to 8,000 mile 

IRBM





1,500 to 3,000 mile 

MRBM*



   
   600 to 1,500 mile 

SRBM*




   < 600 mile 

Russia

Strategic




> 600 miles

Operational strategic*



300 to 600 miles

Operational*




200 to 300

Operational tactical*


  
30 to 200

Tactical*


                 
 < 30

* Theater Ballistic Missiles (TBMs)
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Flight consists of three phases

· boost (power applied) may be in multiple stages

· Mid-course - coasts under influence of gravity

· Terminal - reentry

Functional ballistic missiles components
· Propulsion systems 

· Liquid fuel (variable thrust, high energy per mass of fuel, restart capability)

· Solid fuel (stable storage, easier to handle)

· Guidance and control systems  (no GPS)

· Inertial

· Celestial 

· Reentry vehicle

· Carries payload

· must with stand heat and shock of reentry which increases with increasing range of the delivery system

· Launcher (sub, silo, truck, train, etc.)
· Land based ICBMs of the US and Russia
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US ICBMs
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Sub-launched Ballistic Missiles
U. S. subs are equipped with Trident II missile systems.  Trident II is launched by the pressure of expanding gas within the launch tube. When the missile attains sufficient distance from the submarine, the first stage motor ignites, the aerospike extends and the boost stage begins. Within about two minutes, after the third stage motor kicks in, the missile is traveling in excess of 20,000 feet (6,096 meters) per second.  The missile has a range of 4,000 miles.  Each sub carries 24 missiles and each missile has 8 nuclear warheads.
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Russian SLBM



 HYPERLINK "http://www.fas.org/nuke/guide/russia/slbm/plarb.gif" 
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Summary of Ballistic Missiles
Ballistic missile systems are so expensive that most countries cannot afford them.  Currently the United States, Russia, China, India, Japan, India, and Israel have launched space vehicles, an indication of their ICBM capabilities.  However 26 other nations have TBM capabilities due in large part to proliferation of Soviet SCUDs and SS-21s.  
	                            Launchers
	                 Warheads

	Delivery system
	US
	Russia
	US
	Russia

	ICBM
	550
	742
	1,700
	3,364

	SLBM
	982 on 18 subs
	376
	4,820
	1,868

	Bombers
	118
	 80
	1,660
	   626

	TBM
	
	
	   800
	3,400

	Non-deployed
	
	
	 3,376
	5,000

	Totals
	1650
	1198
	12,356
	13632


Proliferation of TBBMs  -  Based on the Soviet Union’s SCUD B
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Cruise Missiles
A cruise missile is an unmanned self-propelled vehicle that sustains flight through the use of aerodynamic lift over most of its flight path.  
· Propulsion systems are either rockets (short range) or jet engines (long range).  

· Guidance systems
· Inertial 

· Terrain contour matching (compares radar input with preprogrammed tarrin maps store in an on-board computer

· NAVSTAR uses GPS
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· Advantages

· Cheaper than aircraft or ballistic missiles

· Can be guided after launch

Tomahawk cruise missiles are designed to fly at extremely low altitudes at high subsonic speeds, and are piloted over an evasive route by several mission tailored guidance systems.  Their range varies from 800 to 1500 miles depending on payload.  They can be launched from bombers or ships.  
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Currently four Ohio class Trident subs are being refitted as guided missile submarines to carry 154 Tactical Tomahawk land attack missiles.
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Combat Aircraft
Advantages

· No treaty limitations

· More reliable than missiles

· Widely available

· Better suited to deliver biological and chemical weapons

Disadvantages

· More expensive to build and maintain than cruise missiles

· Difficult for developing countries to keep aircraft combat ready

· Performance depends on pilots, maintenance, characteristics of aircraft

· Requires sophisticated mission planning, coordination, rapid turn around and accurate weapons.

However, aircraft capable of delivering WMDs far surpass the capabilities of missiles in countries of proliferation concern.  
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B-2 Stealth Bomber

B-52 Bomber








French Mirage 

US F-16
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Russian MG-29

