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ATLAS V The Atlas V 401 rocket is the workhorse 
of the Atlas V fleet. In its nearly 
20 years of service, the 401 has 
launched a diverse set of missions 
including national security, science 
and exploration, commercial and 
International Space Station resupply.
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Performance to GTO:  
10,470 lb (4,750 kg)
Performance to LEO-Reference: 21,600 
lb (9,800 kg)
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MISSION 
SUCCESS
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Payload Fairing (PLF)
The spacecraft is encapsulated in the 14-ft (4-m) 
diameter extra extended payload fairing (XEPF). 
The XEPF is a bisector (two-piece shell) fairing 
consisting of aluminum skin/stringer construc-
tion with vertical split-line longerons. The  
vehicle’s height with the PLF is approximately 
194 ft (59.1 m).

Centaur
The Centaur second stage is 10 ft (3 m) in diam-
eter and 41.5 ft (12.6 m) in length. Its propellant 
tanks are pressure-stabilized and constructed 
of corrosion-resistant stainless steel. Centaur is 
a cryogenic vehicle, fueled with liquid hydro-
gen and liquid oxygen, powered by an RL10C-1 
engine producing 22,900 lbs (101.8 kilo-New-
tons) of thrust. The cryogenic tanks are insulated 
with a combination of helium-purged blankets, 
radiation shields and spray-on foam insulation 
(SOFI). The Centaur forward adapter (CFA) pro-
vides structural mountings for the fault-tolerant 
avionics system and structural and electrical 
interfaces with the spacecraft. 

Booster
The booster is 12.5 ft (3.8 m) in diameter and 
106.5 ft (32.5 m) in length. The booster’s tanks 
are structurally rigid and constructed of isog-
rid aluminum barrels, spun-formed aluminum 
domes and intertank skirts. Booster propulsion is 
provided by the RD-180 engine system (a single 
engine with two thrust chambers). The RD-180 
burns RP-1 (Rocket Propellant-1 or highly puri-
fied kerosene) and liquid oxygen and delivers 
860,200 lbs (3.83 mega-Newtons) of thrust at 
sea level. The Centaur avionics system, provides 
guidance, flight control and vehicle sequenc-
ing functions during the booster and Centaur 
phases of flight.

A United Launch Alliance (ULA) Atlas V 401 rock-
et will deliver NASA’s Landsat 9 spacecraft to a 
near-polar, sun-synchronous orbit. Lift off will 
occur from Space Launch Complex-3 at Vanden-
berg Space Force Base, California.
For nearly 50 years, Landsat satellites have 
provided the longest continuous global record 
of Earth’s changing landscapes. With Landsat 9, 
the mission will continue collecting essential sci-
ence-quality data on Earth’s forests, farms, cities 
and freshwater regions. Landsat 9 will join Land-
sat 8 in orbit, and the two satellites together will 
collect images of our planet’s landscapes and 
coastal regions every eight days. Landsat is the 
only U.S. satellite system designed and operated 
to repeatedly observe the global land surface 
at a moderate scale to show both natural and 
human-induced change. 

Landsat 9 is a joint mission of NASA and the 
U.S. Geological Survey (USGS). NASA’s God-
dard Spaceflight Center manages the mission 
through launch and post launch checkout and 
the Launch Services Program based at Kenne-
dy Space Center manages the launch service. 
USGS operates the satellite and the mission  
data archive.
In addition to Landsat 9, this mission includes 
the Landsat 9 ESPA Flight System (EFS) which 
will deploy multiple CubeSats after Landsat 9 
separation. The EFS is a U.S. Space Force activity 
to demonstrate the capability of integrating 
and delivering secondary payloads to orbit on 
an adapter ring. There are four multi-manifest 
satellites sponsored by the Defense Innovation 
Unit, Air Force Research Laboratory, Missile 
Defense Agency and NASA. The NASA CubeSats 
include the Colorado Ultraviolet Transit Experi-
ment (CUTE) from the University of Colorado at 
Boulder which will measure how near-ultraviolet 
light from a host star changes when an exoplan-
et passes in front of it and through a planet’s 
atmosphere. The Cusp Plasma Imaging Detector 
(CuPID) from Boston University will measure 
X-rays emitted when solar wind plasma collides 
with neutral atoms in Earth’s atmosphere.

LAUNCH
VEHICLE
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OVERVIEW

With more than a century of com-
bined heritage, ULA is the nation’s 
most experienced and reliable launch 
service provider. ULA has successful-
ly delivered more than 140 missions 
to orbit that aid meteorologists in 
tracking severe weather, unlock the 
mysteries of our solar system, provide 
critical capabilities for troops in the 
field, deliver cutting-edge commercial 
services and enable GPS navigation.
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DELTA IV HEAVY

1 Canoga Park, CA
 RS-68A Engine Fabrication at 

Aerojet Rocketdyne 
2 Denver, CO
 ULA Headquarters & Design 

Center Engineering
3 Decatur, AL
 Booster, Payload Fairing and 

Second Stage Fabrication
4 West Palm Beach, FL
 RL10 Engine Fabrication at Aerojet 

Rocketdyne
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DELTA IV 5,4

1 Canoga Park, CA
 RS-68A Engine Fabrication at 

Aerojet Rocketdyne 
2 Brigham City, UT
 Solid Rocket Motor Fabrication at 

Northrop Grumman
3 Denver, CO
 ULA Headquarters & Design 

Center Engineering
4 Decatur, AL
 ULA Booster, Payload Fairing and 

Second Stage Fabrication
5 West Palm Beach, FL
 RL10 Engine Fabrication at Aerojet 

Rocketdyne
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DELTA IV 4,2

1 Canoga Park, CA
 RS-68A Engine Fabrication at 

Aerojet Rocketdyne 
2 Brigham City, UT
 Solid Rocket Motor Fabrication at 

Northrop Grumman
3 Denver, CO
 ULA Headquarters & Design 

Center Engineering
4 Decatur, AL
 ULA Booster, Payload Fairing and 

Second Stage Fabrication
5 West Palm Beach, FL
 RL10 Engine Fabrication at Aerojet 

Rocketdyne
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DELTA IV 5,2

1 Canoga Park, CA
 RS-68A Engine Fabrication at 

Aerojet Rocketdyne 
2 Brigham City, UT
 Solid Rocket Motor Fabrication at 

Northrop Grumman
3 Denver, CO
 ULA Headquarters & Design 

Center Engineering
4 Decatur, AL
 ULA Booster, Payload Fairing and 

Second Stage Fabrication
5 West Palm Beach, FL
 RL10 Engine Fabrication at Aerojet 

Rocketdyne
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ATLAS V 551

1 Sacramento, CA
 Solid Rocket Booster Fabrication 

at Aerojet Rocketdyne
2 Denver, CO
 ULA Headquarters & Design 
 Center Engineering 
3 Harlingen, TX
 Payload Adapter, Booster
 Adapter & Centaur Adapter
 Fabrication
4 Decatur, AL
 Booster Fabrication & Final 
 Assembly, Centaur Tank 
 Fabrication & Final Assembly
5 West Palm Beach, FL
 RL10C-1 Engine Fabrication at 
 Aerojet Rocketdyne
6 Khimki, Russia
 RD-180 Engine Fabrication at

NPO Energomash
7 Zurich, Switzerland
 5-m Payload Fairing 
 Fabrication at RUAG Space
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ATLAS V 541

1 Sacramento, CA
 Solid Rocket Booster Fabrication 

at Aerojet Rocketdyne
2 Denver, CO
 ULA Headquarters & Design 
 Center Engineering 
3 Harlingen, TX
 Payload Adapter, Booster
 Adapter & Centaur 
   Adapter Fabrication
4 Decatur, AL
 Booster Fabrication & Final 
 Assembly, Centaur Tank 
 Fabrication & Final Assembly
5 West Palm Beach, FL
 RL10C-1 Engine Fabrication at 
 Aerojet Rocketdyne
6 Khimki, Russia
 RD-180 Engine Fabrication at

NPO Energomash
7 Zurich, Switzerland
 5-m Payload Fairing 
 Fabrication at RUAG Space
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ATLAS V 531

1 Sacramento, CA
 Solid Rocket Booster Fabrication 

at Aerojet Rocketdyne
2 Denver, CO
 ULA Headquarters & Design 
 Center Engineering 
3 Harlingen, TX
 Payload Adapter, Booster
 Adapter & Centaur 
   Adapter Fabrication
4 Decatur, AL
 Booster Fabrication & Final 
 Assembly, Centaur Tank 
 Fabrication & Final Assembly
5 West Palm Beach, FL
 RL10C-1 Engine Fabrication at 
 Aerojet Rocketdyne
6 Khimki, Russia
 RD-180 Engine Fabrication at

NPO Energomash
7 Zurich, Switzerland
 5-m Payload Fairing 
 Fabrication at RUAG Space

1 2

3

4

5
7

6

ATLAS V 511

1 Sacramento, CA
 Solid Rocket Booster Fabrication 

at Aerojet Rocketdyne
2 Denver, CO
 ULA Headquarters & Design 
 Center Engineering 
3 Harlingen, TX
 Payload Adapter, Booster
 Adapter & Centaur 
   Adapter Fabrication
4 Decatur, AL
 Booster Fabrication & Final 
 Assembly, Centaur Tank 
 Fabrication & Final Assembly
5 West Palm Beach, FL
 RL10C-1 Engine Fabrication at 
 Aerojet Rocketdyne
6 Khimki, Russia
 RD-180 Engine Fabrication at

NPO Energomash
7 Zurich, Switzerland
 5-m Payload Fairing 
 Fabrication at RUAG Space
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ATLAS V 501

1 Denver, CO
 ULA Headquarters & Design 
 Center Engineering 
2 Harlingen, TX
 Payload Adapter, Booster
 Adapter & Centaur 
    Adapter Fabrication
3 Decatur, AL
 Booster Fabrication & Final 
 Assembly, Centaur Tank 
 Fabrication & Final Assembly
4 West Palm Beach, FL
 RL10C-1 Engine Fabrication at 
 Aerojet Rocketdyne
5 Khimki, Russia
 RD-180 Engine Fabrication at

NPO Energomash
6 Zurich, Switzerland
 5-m Payload Fairing 
 Fabrication at RUAG Space

ATLAS V 431

1   Sacramento, CA
    Solid Rocket Booster Fabrica-

tion at Aerojet Rocketdyne
2   Denver, CO
    ULA Headquarters & Design

Center Engineering
3  Harlingen, TX
    Payload Fairing, Payload 

Fairing Adapter, Booster 
Adapter & Centaur 

    Adapter Fabrication 
4  Decatur, AL
    Booster Fabrication & Final 

Assembly, Centaur Tank 
Fabrication & Centaur 

    Final Assembly
5  West Palm Beach, FL
    RL10C-1 Engine Fabrication 

at Aerojet Rocketdyne
6  Khimki, Russia
    RD-180 Engine Fabrication at 

NPO Energomash
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ATLAS V 421

1   Sacramento, CA
    Solid Rocket Booster Fabrica-

tion at Aerojet Rocketdyne
2  Denver, CO
    ULA Headquarters & Design

Center Engineering
3  Harlingen, TX
    Payload Fairing, Payload 

Fairing Adapter, Booster 
Adapter & Centaur 

    Adapter Fabrication 
4  Decatur, AL
    Booster Fabrication & Final 

Assembly, Centaur Tank 
Fabrication & Centaur 

    Final Assembly
5  West Palm Beach, FL
    RL10C-1 Engine Fabrication 

at Aerojet Rocketdyne
6  Khimki, Russia
    RD-180 Engine Fabrication at 

NPO Energomash
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ATLAS V STARLINER

1   Sacramento, CA
    Solid Rocket Booster Fabrica-

tion at Aerojet Rocketdyne
2  Denver, CO
    ULA Headquarters & Design

Center Engineering
3  Harlingen, TX
    Booster Adapter & Centaur 

Adapter Fabrication 
4  Decatur, AL
    Booster Fabrication & Final 

Assembly, Centaur Tank 
Fabrication & Centaur Final 
Assembly, Aeroskirt
Fabrication

5  West Palm Beach, FL
    RL10A-4-2 Engine Fabrication 

at Aerojet Rocketdyne
6  Khimki, Russia
    RD-180 Engine Fabrication at

NPO Energomash

1 2

3
5

6

4

ATLAS V 411
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ATLAS V 411

1   Sacramento, CA
    Solid Rocket Booster Fabrica-

tion at Aerojet Rocketdyne
2  Denver, CO
    ULA Headquarters & Design

Center Engineering
3  Harlingen, TX
    Payload Fairing, Payload 

Fairing Adapter, Booster 
Adapter & Centaur 

    Adapter Fabrication 
4  Decatur, AL
    Booster Fabrication & Final 

Assembly, Centaur Tank 
Fabrication & Centaur 

     Final Assembly
5  West Palm Beach, FL
    RL10C-1 Engine Fabrication 

at Aerojet Rocketdyne
6  Khimki, Russia
    RD-180 Engine Fabrication at 

NPO Energomash
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ATLAS V 401

1   Denver, CO
    ULA Headquarters & Design

Center Engineering
2  Harlingen, TX
    Payload Fairing, Payload 

Fairing Adapter, Booster 
Adapter & Centaur 

    Adapter Fabrication 
3  Decatur, AL
    Booster Fabrication & Final 

Assembly, Centaur Tank 
Fabrication & Centaur 

    Final Assembly
4  West Palm Beach, FL
    RL10C-1 Engine Fabrication 

at Aerojet Rocketdyne
5  Khimki, Russia
    RD-180 Engine Fabrication at 

NPO Energomash
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ATLAS V 521

1 Sacramento, CA
 Solid Rocket Booster Fabrication 

at Aerojet Rocketdyne
2 Denver, CO
 ULA Headquarters & Design 
 Center Engineering 
3 Harlingen, TX
 Payload Adapter, Booster
 Adapter & Centaur 
   Adapter Fabrication
4 Decatur, AL
 Booster Fabrication & Final 
 Assembly, Centaur Tank 
 Fabrication & Final Assembly
5 West Palm Beach, FL
 RL10C-1 Engine Fabrication at 
 Aerojet Rocketdyne
6 Khimki, Russia
 RD-180 Engine Fabrication at

NPO Energomash
7 Zurich, Switzerland
 5-m Payload Fairing 
 Fabrication at RUAG Space
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54

1  Sacramento, CA
    RS-27A and AJ10-118K Engine     
    Fabrication at Aerojet Rocketdyne
2  Magna, UT
    Graphite Epoxy Motor Fabrication 
    at Northrop Grumman
3  Denver, CO
    ULA Headquarters & 
    Design Center Engineering
4  Iuka, MS
    Payload Fairing Fabrication at 
    Northrop Grumman
5  Decatur, AL
    Booster, Payload Fairing & 
    Second Stage Fabrication

DELTA II
PRODUCTION

SPACE
LAUNCH
COMPLEX-3 
PROCESSING

FLIGHT
PROFILE

Fixed
Launch
Platform

Solid Rocket
Boosters

Centaur

Booster

1

2

3

4

5

Payload
Transporter

1 Remote Launch Control Center 
(RLCC) 

 Launch Control Center & 
Mission Director’s Center

2 Operations Center 
 Receiving & Inspection

3 Building 8337 
 PLF/Adapter Receiving & 

Inspection

4 Spacecraft Processing Facility 
 Spacecraft Processing, Testing 

& Encapsulation

5  Mobile Service Tower
 Launch Vehicle Integration & 

Testing, Spacecraft Mate & 
Integrated Operations

VAFB ATLAS V 421

Fairing
Halves

Boattail
ISA

Centaur

ASA

Spacecraft

VAFB ATLAS V 411

Fixed
Launch
Platform

Solid Rocket
Boosters

Centaur

Booster

1

2

3

4

5

Payload
Transporter

1 Remote Launch Control Center 
(RLCC) 

 Launch Control Center & Mission 
Director’s Center

2 Operations Center 
 Receiving & Inspection

3 Building 8337 
 PLF/Adapter Receiving 

& Inspection

4 Spacecraft Processing Facility 
 Spacecraft Processing, Testing 
 & Encapsulation

5  Mobile Service Tower
 Launch Vehicle Integration & 

Testing, Spacecraft Mate & 
Integrated Operations

Fairing
Halves

Boattail
ISA

Centaur

ASA

Spacecraft

VAFB ATLAS V 401

Fixed
Launch
Platform

Centaur

Booster

1
2

3

4

5

Payload
Transporter

1 Remote Launch Control Center 
(RLCC) 

 Launch Control Center & 
Mission Director’s Center

2 Operations Center 
 Receiving & Inspection

3 Building 8337 
 PLF/Adapter Receiving & 

Inspection

4 Spacecraft Processing Facility 
 Spacecraft Processing, Testing 

& Encapsulation

5  Mobile Service Tower
 Launch Vehicle Integration & 

Testing, Spacecraft Mate & 
Integrated Operations

Fairing
Halves

Boattail
ISA

Centaur

ASA

Spacecraft

VAFB ATLAS V 431

Fixed
Launch
Platform

Solid Rocket
Boosters

Centaur

Booster

1

2

3

4

5

Payload
Transporter

1 Remote Launch Control Center 
(RLCC) 

 Launch Control Center & Mission 
Director’s Center

2 Operations Center 
 Receiving & Inspection

3 Building 8337 
 PLF/Adapter Receiving & 

Inspection

4 Spacecraft Processing Facility 
 Spacecraft Processing, Testing & 

Encapsulation

5  Mobile Service Tower
 Launch Vehicle Integration & 

Testing, Spacecraft Mate & 
Integrated Operations

Boattail

Fairing
Halves

Spacecraft

ISA

Centaur

ASA

VAFB ATLAS V 501

1

2

3

4

5

Fixed
Launch
Platform

Payload
Transporter

Centaur

Booster 1 Remote Launch Control Center 
(RLCC) 

 Launch Control Center & 
Mission Director’s Center

2 Operations Center 
 Receiving & Inspection

3 Building 8337 
 PLF/Adapter Receiving &

Inspection

4 Spacecraft Processing Facility 
 Spacecraft Processing, Testing 

& Encapsulation

5   Mobile Service Tower
 Launch Vehicle Integration & 

Testing, Spacecraft Mate & 
Integrated Operations

Spacecraft

Fairing Halves,
Base Modules, CFLR

Boattail

Centaur

CISA

VAFB VULCAN CENTAUR

1 Atlas Spaceflight 
Operations Center (ASOC) 

 Launch Control Center & 
Mission Director’s Center

 (Excess Capacity at Horizontal 
Integration Facility [HIF])

2 Delta Operations Center 
 ISA & Centaur V, Vertical

Integration

3  Vertical Integration Facility 
 Launch Vehicle Integration & 

Testing, Spacecraft Mate & 
Integrated Operations

4 Spaceflight Processing 
Operations Center (SPOC) 

 Perform PTT #1 LVR Testing

Solid Rocket
Boosters

1

2

3

4

5

Fixed
Launch
Platform

Payload
Transporter

Centaur

Booster 1 Remote Launch Control Center 
(RLCC) 

 Launch Control Center & Mission 
Director’s Center

2 Operations Center 
 Receiving & Inspection

3 Building 8337 
 PLF/Adapter Receiving &

Inspection

4 Spacecraft Processing Facility 
 Spacecraft Processing, Testing & 

Encapsulation

5   Mobile Service Tower
 Launch Vehicle Integration & 

Testing, Spacecraft Mate & 
Integrated Operations

Spacecraft

Fairing Halves,
Base Modules, CFLR

Boattail

Centaur

CISA

VAFB ATLAS V 511

Solid Rocket
Boosters

1

2

3

4

5

Fixed
Launch
Platform

Payload
Transporter

Centaur

Booster 1 Remote Launch Control Center 
(RLCC) 

 Launch Control Center & Mission 
Director’s Center

2 Operations Center 
 Receiving & Inspection

3 Building 8337 
 PLF/Adapter Receiving &

Inspection

4 Spacecraft Processing Facility 
 Spacecraft Processing, Testing & 

Encapsulation

5   Mobile Service Tower
 Launch Vehicle Integration & 

Testing, Spacecraft Mate & 
Integrated Operations

Spacecraft

Fairing Halves,
Base Modules, CFLR

Boattail

Centaur

CISA

VAFB ATLAS V 521

Solid Rocket
Boosters

1

2

3

4

5

Fixed
Launch
Platform

Payload
Transporter

Centaur

Booster 1 Remote Launch Control Center 
(RLCC) 

 Launch Control Center & 
Mission Director’s Center

2 Operations Center 
 Receiving & Inspection

3 Building 8337 
 PLF/Adapter Receiving &

Inspection

4 Spacecraft Processing Facility 
 Spacecraft Processing, Testing & 

Encapsulation

5   Mobile Service Tower
 Launch Vehicle Integration & 

Testing, Spacecraft Mate & 
Integrated Operations

Spacecraft

Fairing Halves,
Base Modules, CFLR

Boattail

Centaur

CISA

VAFB ATLAS V 531

Solid Rocket
Boosters

1
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4

5

Fixed
Launch
Platform

Payload
Transporter

Centaur

Booster
1 Remote Launch Control Center 

(RLCC) 
 Launch Control Center & Mission 

Director’s Center

2 Operations Center 
 Receiving & Inspection

3 Building 8337 
 PLF/Adapter Receiving &

Inspection

4 Spacecraft Processing Facility 
 Spacecraft Processing, Testing & 

Encapsulation

5   Mobile Service Tower
 Launch Vehicle Integration & 

Testing, Spacecraft Mate & 
Integrated Operations

Spacecraft

Fairing Halves,
Base Modules, CFLR

Boattail

Centaur

CISA

VAFB ATLAS V 541

Solid Rocket
Boosters

1
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3

4
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Fixed
Launch
Platform

Payload
Transporter

Centaur

Booster
1 Remote Launch Control Center 

(RLCC) 
 Launch Control Center & Mission 

Director’s Center

2 Operations Center 
 Receiving & Inspection

3 Building 8337 
 PLF/Adapter Receiving &

Inspection

4 Spacecraft Processing Facility 
 Spacecraft Processing, Testing & 

Encapsulation

5   Mobile Service Tower
 Launch Vehicle Integration & 

Testing, Spacecraft Mate & 
Integrated Operations

Spacecraft

Fairing Halves,
Base Modules, CFLR

Boattail

Centaur

CISA
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5

Fairing 
Halves

 
Payload 
Adapter 
Fittings

Spacecraft

Second
Stage Booster

Payload
Transporter

Graphite/Epoxy
Motors (GEM)

Mobile
Assembly

Shelter

Fixed
Launch
Platform

1 Remote Launch Control Center 
(RLCC) 

 Launch Control Center & Mission 
Director’s Center

2 Building 945 
 Receiving, Inspection, Staging
 & Final Processing 

3 Horizontal Integration Facility 
 Receiving, Inspection & Second 

Stage Integration

4 Spacecraft Processing Facility 
 Spacecraft Processing, Testing & 

Encapsulation

5   Mobile Service Tower
 Launch Vehicle Integration & Testing, 

Spacecraft Mate & Integrated
 Operations

VAFB DIV_5-2

1

2

3

4

5

Fairing 
Halves

 
Payload 
Attach
Fitting

Spacecraft

Second 
Stage Booster

Payload
Transporter

Graphite/Epoxy
Motors (GEM)

Mobile
Assembly

Shelter

Fixed
Launch
Platform

1 Remote Launch Control Center 
(RLCC) 

 Launch Control Center & Mission 
Director’s Center

2 Building 945 
 Receiving, Inspection, Staging
 & Final Processing 

3 Horizontal Integration Facility 
 Receiving, Inspection & Second 

Stage Integration

4 Spacecraft Processing Facility 
 Spacecraft Processing, Testing & 

Encapsulation

5   Mobile Service Tower
 Launch Vehicle Integration & 

Testing, Spacecraft Mate &
Integrated Operations

VAFB DIV_5-4

1

2

3

4

Mobile
Assembly
Shelter

Boosters
Second
Stage

Payload 
Attach
Fitting

Spacecraft

Payload
Transporter

Fixed
Launch
Platform

1 Remote Launch Control Center 
(RLCC) 

 Launch Control Center & Mission 
Director’s Center

2 Horizontal Integration Facility 
 Receiving, Inspection & Second 

Stage Integration

3 Spacecraft Processing Facility 
 Spacecraft Processing, Testing & 

Encapsulation

4   Mobile Service Tower
 Launch Vehicle Integration & Testing, 

Spacecraft Mate & Integrated
 Operations

VAFB DELTA IV HEAVY

Booster

10-ft Payload
Fairing

Graphite Epoxy
Motors

Second
Stage

Payload
Adapter
Fitting

Interstage
Adapter

2

3

1

5

Fixed Umbilical
Tower (FUT)

4

1   Building 1670
 Receiving, Inspection, Staging, 

Final Processing & Material Stores

2  Building 836 
 Receiving, Inspection & Booster 

Transfer

3  Hazardous Processing
 Receiving, Inspection, Destruct 

Installation & Second Stage Nozzle 
Installation

4  Spacecraft Processing
 Spacecraft Processing, Testing & 

Encapsulation

5   Mobile Service Tower
 Launch Vehicle Integration & 

Testing, Spacecraft Mate & 
Integrated Operations

DELTA II VAFB, CA

Spacecraft

Solid Rocket
Boosters1

2

3

4

5
Fixed
Launch
Platform

Encapsulated 
Payload

Centaur Booster

1 Remote Launch Control Center 
(RLCC) 

 Launch Control Center & Mission 
Director’s Center

2 Building 945
Staging & Final Processing

3 Horizontal Integration Facility
 Receiving & Inspection

4 Spacecraft Processing Facility 
 Spacecraft Processing, Testing & 

Encapsulation

5 Mobile Service Tower
 Launch Vehicle Integration & 

Testing, Spacecraft Mate & 
Integrated Operations

Spacecraft

ISA

Fairing
Halves

CAPE ATLAS V 551

4

Mobile
Launch
Platform

Payload
Transporter

3

Solid Rocket
Boosters

1

Payload 
Adapter

Spacecraft

Payload
Fairing Halves

1 Atlas Spaceflight 
Operations Center (ASOC) 

 Launch Control Center, Mission 
Director's Center, Mission Support 
Teams, Launch Vehicle Horizontal 
Processing & Ordnance Installation

2 Delta Operations Center 
 O�line Vertical Integration (OVI): 

Interstage Adapters, Centaur, 
Boatail, Base Module & Centaur 
Forward Load Reactor Deck

3 Spacecraft Processing Facility 
 Spacecraft Processing, Testing 

& Encapsulation

4 Vertical Integration Facility 
 Launch Vehicle Integration & 

Testing, Spacecraft Mate & 
Integrated Operations

2

Boattail
CISA

CFLR

Centaur

Booster

Crew 
Access 
Tower

Crew 
Access 
Tower

CAPE ATLAS V 541

4

Mobile
Launch
Platform

Payload
Transporter

3

Solid Rocket
Boosters

1

1 Atlas Spaceflight 
Operations Center (ASOC) 

 Launch Control Center & 
Mission Director’s Center

2 Delta Operations Center 
 O�line Vertical Integration (OVI): 

Interstage Adapters, Centaur, 
Boatail, Base Module and Centaur 
Forward Load Reactor Deck

3 Spacecraft Processing Facility 
 Spacecraft Processing, Testing 

& Encapsulation

4 Vertical Integration Facility 
 Launch Vehicle Integration & 

Testing, Spacecraft Mate & 
Integrated Operations

2

Boattail
CISA

CFLR

Centaur

Booster

Payload 
Adapter

Spacecraft

Payload
Fairing Halves

Crew 
Access 
Tower

CAPE ATLAS V 531

4

Mobile
Launch
Platform

Payload
Transporter

3

Solid Rocket
Boosters

1

1 Atlas Spaceflight 
Operations Center (ASOC) 

 Launch Control Center & 
Mission Director’s Center

2 Delta Operations Center 
 O�line Vertical Integration (OVI): 

Interstage Adapters, Centaur, 
Boatail, Base Module and Centaur 
Forward Load Reactor Deck

3 Spacecraft Processing Facility 
 Spacecraft Processing, Testing 

& Encapsulation

4 Vertical Integration Facility 
 Launch Vehicle Integration & 

Testing, Spacecraft Mate & 
Integrated Operations

2

Boattail
CISA

CFLR

Centaur

Booster

Payload 
Adapter

Spacecraft

Payload
Fairing Halves

Crew 
Access 
Tower4

Mobile
Launch
Platform

Payload
Transporter

3

Solid Rocket
Boosters

1

2

CAPE ATLAS V 521

1 Atlas Spaceflight 
Operations Center (ASOC) 

 Launch Control Center & Mission 
Director’s Center

2 Delta Operations Center 
 O�line Vertical Integration (OVI): 

Interstage Adapters, Centaur, 
Boatail, Base Module and Centaur 
Forward Load Reactor Deck

3 Spacecraft Processing Facility 
 Spacecraft Processing, Testing 

& Encapsulation

4 Vertical Integration Facility 
 Launch Vehicle Integration & 

Testing, Spacecraft Mate & 
Integrated Operations

Boattail
CISA

CFLR

Centaur

Booster

Payload 
Adapter

Spacecraft

Payload
Fairing Halves

Crew 
Access 
Tower

Solid Rocket
Boosters

CAPE ATLAS V 511

4

Payload
Transporter

3

1

2

Mobile
Launch
Platform

1 Atlas Spaceflight 
Operations Center (ASOC) 

 Launch Control Center & 
Mission Director’s Center

2 Delta Operations Center 
 O�line Vertical Integration (OVI): 

Interstage Adapters, Centaur, 
Boatail, Base Module and Centaur 
Forward Load Reactor Deck

3 Spacecraft Processing Facility 
 Spacecraft Processing, Testing 

& Encapsulation

4 Vertical Integration Facility 
 Launch Vehicle Integration & 

Testing, Spacecraft Mate & 
Integrated Operations

Boattail
CISA

CFLR

Centaur

Booster

Payload 
Adapter

Spacecraft

Payload
Fairing Halves

Crew 
Access 
Tower

CAPE ATLAS V 501

1 Atlas Spaceflight 
Operations Center (ASOC) 

 Launch Control Center & Mission 
Director’s Center

2 Delta Operations Center 
 O�line Vertical Integration (OVI): 

Interstage Adapters, Centaur, 
Boatail, Base Module and Centaur 
Forward Load Reactor Deck

3 Spacecraft Processing Facility 
 Spacecraft Processing, Testing

 & Encapsulation

4 Vertical Integration Facility 
 Launch Vehicle Integration & 

Testing, Spacecraft Mate & 
Integrated Operations4
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Platform

Payload
Transporter

3

1

2

Boattail
CISA

CFLR

Centaur
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Payload 
Adapter

Spacecraft

Payload
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Tower
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SLC-41

ISA is
Unpackaged

Crew 
Access 
Tower

4

Payload
Adapter

1

Booster

2 Interstage
Adapter

CAPE ATLAS V 431

1 Atlas Spaceflight 
Operations Center (ASOC) 

 Launch Control Center & 
Mission Director’s Center

2 Delta Operations Center 
 ISA, Centaur, Boattail & 

Vertical Integration

3 Spacecraft Processing Facility 
 Spacecraft Processing, Testing 

& Encapsulation

4 Vertical Integration Facility 
 Launch Vehicle Integration & 

Testing, Spacecraft Mate & 
Integrated Operations
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CAPE ATLAS V Starliner

1 Atlas Spaceflight 
Operations Center (ASOC) 

 Launch Control Center & 
Mission Director’s Center

2 Delta Operations Center 
 ISA, Centaur, Boattail & 

Aeroskirt Vertical Integration

3 Vertical Integration Facility 
 Launch Vehicle Integration & 

Testing, Starliner Mate &
Integrated Operations

Aeroskirt
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1

3
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ISA Centaur
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Starliner
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Tower

CAPE ATLAS V 421

1 Atlas Spaceflight 
Operations Center (ASOC) 

 Launch Control Center & 
Mission Director’s Center

2 Delta Operations Center 
 ISA, Centaur, Boattail & Vertical 

Integration

3 Spacecraft Processing Facility 
 Spacecraft Processing, Testing 

& Encapsulation

4 Vertical Integration Facility 
 Launch Vehicle Integration & 

Testing, Spacecraft Mate & 
Integrated Operations

3

2

1

4
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Launch
Platform

Solid Rocket
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Boattail
ISA

Centaur

Booster

Payload
Fairing
Halves

Payload 
Adapter

Spacecraft

CAPE ATLAS V 411

Solid Rocket
Booster

3

2

1

4

1 Atlas Spaceflight 
Operations Center (ASOC) 

 Launch Control Center & Mission 
Director’s Center

2 Delta Operations Center 
 ISA, Centaur, Boattail & Vertical 

Integration

3 Spacecraft Processing Facility 
 Spacecraft Processing, Testing & 

Encapsulation

4 Vertical Integration Facility 
 Launch Vehicle Integration & 

Testing, Spacecraft Mate & 
Integrated Operations
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Payload
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Spacecraft

Crew 
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1 Atlas Spaceflight 
Operations Center (ASOC) 

 Launch Control Center & 
Mission Director’s Center

2 Delta Operations Center 
 ISA, Centaur, Boattail & Vertical 

Integration

3 Spacecraft Processing Facility 
 Spacecraft Processing, Testing 

& Encapsulation

4 Vertical Integration Facility 
 Launch Vehicle Integration & 

Testing, Spacecraft Mate & 
Integrated Operations

CAPE ATLAS V 401

Boattail
ISA

Centaur

Booster

3

2

1

4

Mobile
Launch
Platform

Payload
Fairing
Halves

Payload 
Adapter

Spacecraft

Crew 
Access 
Tower

1 Delta Operations Center 
 Mission Director’s Center & 

Second Stage Processing

2 Receipt Inspection Shop
 Receiving, Inspection, Staging 

& Final Processing

3 Horizontal Integration Facility 
 Receiving, Inspection & Vehicle 

Integration

4 Spacecraft Processing Facility 
 Spacecraft Processing, Testing 

& Encapsulation

5 Mobile Service Tower 
 Launch Vehicle Integration & 

Testing, Spacecraft Mate & 
Integrated Operations
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Table

Spacecraft

CAPE DELTA IV M+ (5,4)

1

2

3

5

4

Second
Stage

Booster

Fairing
Halves

Payload
Attach
Fitting

Solid Rocket
Motors

1 Delta Operations Center 
 Mission Director’s Center & 

Second Stage Processing

2 Receipt Inspection Shop
 Receiving, Inspection, Staging 

& Final Processing

3 Horizontal Integration Facility 
 Receiving, Inspection & Vehicle 

Integration

4 Spacecraft Processing Facility 
 Spacecraft Processing, Testing 

& Encapsulation

5 Mobile Service Tower 
 Launch Vehicle Integration & 

Testing, Spacecraft Mate & 
Integrated Operations

Payload
Transporter

Launch
Table

Spacecraft

CAPE DELTA IV M+ (5,2)

1

2

3

5

4

Booster

Fairing
Halves

Payload
Attach
Fitting

Solid Rocket
Motors

Second
Stage

1 Delta Operations Center 
 Mission Director’s Center & 

Second Stage Processing

2 Receipt Inspection Shop
 Receiving, Inspection, Staging 

& Final Processing

3 Horizontal Integration Facility 
 Receiving, Inspection & Vehicle 

Integration

4 Spacecraft Processing Facility 
 Spacecraft Processing, Testing 

& Encapsulation

5 Mobile Service Tower 
 Launch Vehicle Integration & 

Testing, Spacecraft Mate & 
Integrated Operations

Payload
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Table

Spacecraft

CAPE DELTA IV M+ (4,2)

1

2

3

5

4

Booster

Fairing
Halves

Payload
Attach
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Solid Rocket
Motors

Second
Stage

1 Delta Operations Center
 Mission Director’s Center & 

Second Stage Processing
 
2 Horizontal Integration Facility 
 Receiving, Inspection & Vehicle 

Integration

3 Spacecraft Processing Facility 
 Spacecraft Processing, Testing 

& Encapsulation

4 Mobile Service Tower 
 Launch Vehicle Integration & 

Testing, Spacecraft Mate & 
Integrated Operations
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Flight Path

7

9
8

6
5

4

Time
(hr:min:sec)Event

1 RD-180 Engine Ignition -0:00:02.7
Liftoff (Thrust to Weight> 1) 0:00:01.1
Begin Pitch/Yaw Maneuver 0:00:17.6
Mach 1 0:01:19.6
Maximum Dynamic Pressure 0:01:27.2 
Atlas Booster Engine Cutoff (BECO) 0:04:02.7 
Atlas Centaur Separation 0:04:08.7
Centaur First Main Engine Start (MES-1)  0:04:18.6 
Payload Fairing Jettison 0:04:26.7 
Centaur First Main Engine Cutoff (MECO-1) 0:16:30.3
Landsat 9 Separation 1:20:40.4 
Centaur Second Main Engine Start (MES-2) 1:50:43.2 
Centaur Second Main Engine Cutoff (MECO-2) 1:50:53.6 
Centaur Third Main Engine Start (MES-3) 2:10:53.5
Centaur Third Main Engine Cutoff (MECO-3) 2:11:03.3
Begin CubeSat Deployment 2:14:05.3
End CubeSat Deployment 2:19:28.1
Centaur Fourth Main Engine Start (MES-4) 2:57:44.1
Centaur Fourth Main Engine Cutoff (MECO-4) 2:58:09.1
End of Mission 3:19:56.1
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10
11
12
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14

Landsat 9 Orbit at Separation 
Perigee Altitude: 359.94 nmi | Apogee Altitude: 366.75 nmi
Inclination: 98.22 deg | Flight Azimuth: 185.70 deg
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