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1: What THAAD is Designed to do



1.1 Core mission definition





terminal-phase interceptor





1. Mission scope:
1.1 Core mission definition

1.2 What “area defense” means in THAAD

1.3 Clean conceptual illustration: THAAD mission envelope

1.4 THAAD’s mission in the layered defense architecture

1.5 Threat classes within THAAD’s mission scope

1.6 What THAAD is not designed to do

1.7 Mission problem: why ballistic missile defense is difficult

1.8 The “high altitude” value proposition

1.9 Mission-level kill mechanism: kinetic defeat, not blast-fragmentation

1.10 Defended-area logic: THAAD protects assets, not abstract territory

1.11 Mission scope in one technical sentence

1.12 Professional summary



1.1 flight can be 
divided into 
three broad 
phases:

11. Boost phase The missile engine is 
still burning and the missile is 
accelerating. 

2. Midcourse phase The missile or 
reentry vehicle travels through space 
or near-space on a ballistic trajectory.

3. Terminal phase The reentry 
vehicle descends toward the target 
area at very high speed.



1.2 What 
“area 

defense” 
means in 
THAAD







1.4 THAAD’s mission in the layered defense 
architecture



Defense 
Architecture



1.5 Threat classes within THAAD’s mission scope



THAAD’S   Mission scope





1.6 What 
THAAD is not 
designed to 

do





1.7 Mission 
problem: why 
ballistic missile 

defense is 
difficult







1.8 The “high altitude” value proposition





1.9 Mission-
level kill 

mechanism: 
kinetic defeat, 

not blast-
fragmentation





1.10 Defended-
area logic: 

THAAD 
protects assets, 

not abstract 
territory





1.11 Mission 
scope in one 

technical 
sentence



1.12 
Professional 

summary





THAAD : The Basis













Historical 
Context & Genesis





Agenda  
Historical

1. Historical Context & Genesis

2. Project Timeline & Key Milestones

3. Budget, Costs, and Scale

4. Industrial Partners & Workforce

5. Summary Technical Profile













AGENDA   THAAD OVERVIEW

1. Strategic 
Purpose and 
Concept of 
Operations

2. System 
Architecture

3. Interceptor 
Missile 

Architecture

4. Guidance and 
Interception 

Physics

5. Divert and 
Attitude Control 
System (DACS)

6. Radar System: 
AN/TPY-2

7. Fire Control 
System (TFCC)

8. Engagement 
Timeline

9. Interception 
Envelope

10. Mobility and 
Deployment

11. Deployment 
Locations

12. 
Countermeasures 

and Limitations

13. Performance 
and Test Record

14. Industrial 
Architecture

15. Strategic Role 
in Modern Missile 

Defense



THAAD as an engineering system

















Additional Important Aspects of THAAD - 2026
• 1. Engagement Doctrine (Shoot–Look–Shoot)

• 2. Kill Vehicle Infrared Seeker

• 3. Hit-to-Kill Physics

• 4. THAAD Radar Modes

• 5. Radar Power and Sensitivity

• 6. Battery Composition

• 7. Integration in the Global Missile Defense Network

• 8. Cost of the System

• 9. Testing Record

• 10. Political and Strategic Impact

• 11. Future Evolution

• 12. Space Tracking Integration

• 13. Thermal Protection of the Kill Vehicle

• 14. Launch Time

• 15. Real Intercept Geometry



THAAD Software Architecture



Interceptor Guidance Algorithms (Kalman / GNC)

• Kalman Filter Sensor Fusion

• Guidance Loop

































2. Propulsion  &   Guidance



Propulsion  & Guidance













3. Interceptor Missile Architecture





3.  Interceptor 
Missile 
Architecture



3.1 Two-stage 
Architecture



Kill Vehicle (KV)









Kill vehicle infrared seeker physics  (KV)

•3.1 Why infrared?

•3.2 What the gimbal buys you

•3.3 Seeker processing chain

•3.4 Atmospheric transition problem







4. Guidance and Interception Physics





Guidance and Interception  - AGENDA

•4.1 Boost Phase (Launch)
•4.2 Midcourse Guidance
•4.3 Terminal Homing
•4.4 Hit-to-Kill Physics













5. Divert and Attitude Control System 





5. Intercept geometry calculations

•5.1 The “intercept basket”

•5.2 Terminal ballistic geometry

•5.3 Simplified 2D intercept example











6. Radar System: AN/TPY-2









RADAR –
SPECIFICATION  

AGENDA

2.1 Search and cueing

2.2 Detection

2.3 Tracking

2.4 Discrimination

2.5 Fire-control quality track



Signal 
Processing 
Flow



Track  & 
Discrimination

















6. “Real 
engagement 
simulation”



6. what a 
notional 
THAAD shot 
looks like









7. Fire Control System (TFCC)









Engineering strengths of THAAD

•7.1 Dual-regime intercept

•7.2 X-band discrimination advantage

•7.3 Mobile battery architecture

•7.4 Layered-defense fit





8. Engagement Timeline





8. 
Engagement 
Timeline



9. Interception Envelope









10. Mobility and Deployment









11. Deployment Locations







12. Countermeasures and Limitations







13. Performance and Test Record





14. Industrial Architecture







15. Strategic Role in Modern Missile 







Engineering 
limitations of 
THAAD

1 It is still a terminal system

2 Complex raid / saturation stress

3 Public test gap

4 Not optimized for broad midcourse 
area defense





THAAD vs S-400 vs S-500 vs Arrow-3 vs SM-3





Additional Important Aspects of THAAD







Engagement 
Doctrine 
(Shoot–Look–
Shoot)










