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observatory, LUVOIR is an ultraviolet-optical-infrared 
observatory that is actively controlled to an operating 
temperature of 270 K. The observatory will occupy a quasi-
halo orbit about the sun-earth 2nd Lagrange point (SEL2). 
From this orbit, LUVOIR will have access to the entire anti-
sun hemisphere, as well as the sunward portion of the sky up 
to 45° from the sun-earth axis for time-critical observations. 

The LUVOIR observatory and science program are designed 
with a 5-year mission lifetime requirement. However, both 
LUVOIR architectures are designed to be serviceable and 
upgradeable, including the ability to refuel the spacecraft, 
replace key spacecraft systems such as control moment 
gyroscopes and solar panels, and replace or upgrade any of 
the science instruments, as was done for the Hubble Space 
Telescope. Thus, beyond the 5-year lifetime requirement on 
all observatory elements, there is a 10-year lifetime goal for 
all serviceable systems, and a 25-year lifetime goal for all 
non-serviceable systems. 

Table 2 summarizes the mass allocation and Table 1 
summarizes the power budget for the observatory segment 
for both LUVOIR architectures. 

Ground Segment 

The ground segment for both LUVOIR variants is similar. It 
consists of a minimum of two ground stations that will 
communicate with the observatory segment via Ka-band (for 
science data downlink) and S-band (for telemetry, tracking, 

and control). A third ground station is optional, but would 
increase operational robustness. 

Primary and backup mission operations centers will be 
responsible for critical observatory operations including orbit 
determination, telemetry and commanding, integrated 
trending, and mission planning. Similarly, a science 
operations center will be responsible for all observatory 
science operations, including observation scheduling, data 
processing and archiving, science data user support, and 
coordinating the general observer program. 

Launch Segment 

Determining a suitable launch vehicle for LUVOIR is 
complicated by both the long time horizon for a likely 
LUVOIR launch date (mid-to-late 2030s), as well as the 
current rapid growth and flux in the launch vehicle market. 
While NASA develops its Space Launch System crew and 
cargo vehicles, the commercial sector continues to advance 
an array of vehicles with evolving capabilities. Perhaps the 
only thing that is certain is that the launch-vehicle landscape 
will look very different in 10 years than it does today. Given 

this uncertainty, the LUVOIR architecture is designed to be 
scalable to fit whichever launch vehicles may be available.  

LUVOIR-A LUVOIR-B LUVOIR-A LUVOIR-B LUVOIR-A LUVOIR-B
Payload Element 17,490 7,835 - 23,600 10,654 - 31,467 14,205

Optical Telescope Assembly 14,550 5,650 25.00% 19,400 7,533 25.00% 25,867 10,044
High Definition Imager 660 455 30.00% 943 650 25.00% 1,257 867

LUVOIR UV Multi-object Spectrograph 520 580 30.00% 743 829 25.00% 990 1,105
Extreme Coronagraph for 
Living Planetary Systems

750 750 30.00% 1,071 1,071 25.00% 1,429 1,429

Pollux 450 N/A 30.00% 643 N/A 25.00% 857 N/A
Payload Articulation System 560 400 30.00% 800 571 25.00% 1,067 762

Spacecraft Element 5,720 2,085 - 8,171 2,979 - 10,895 3,971
Spacecraft Bus 5,170 1,600 30.00% 7,386 2,286 25.00% 9,848 3,048

Sunshade 550 485 30.00% 786 693 25.00% 1,048 924
Propellant 1,502 540 0.00% 1,502 540 25.00% 2,002 720

Total: 24,712 10,460 - 33,273 14,173 - 44,364 18,897

Maximum Permissible Value
[kg]System / Subsystem

Mass Growth 
Allowance

Margin
Current Best Estimate Mass

[kg]
Maximum Expected Value

[kg]

Table 2 �– Mass allocation for the LUVOIR Observatory Segment. 

LUVOIR-A LUVOIR-B LUVOIR-A LUVOIR-B LUVOIR-A LUVOIR-B
Payload Element 12,745 8,060 - 21,242 13,433 - 28,322 17,911

Optical Telescope Assembly 9,350 5,140 40.00% 15,583 8,567 25.00% 20,778 11,422
High Definition Imager 375 350 40.00% 625 583 25.00% 833 778

LUVOIR UV Multi-object Spectrograph 960 960 40.00% 1,600 1,600 25.00% 2,133 2,133
Extreme Coronagraph for 
Living Planetary Systems

1,450 1,450 40.00% 2,417 2,417 25.00% 3,222 3,222

Pollux 450 N/A 40.00% 750 N/A 25.00% 1,000 N/A
Payload Articulation System 160 160 40.00% 267 267 25.00% 356 356

Spacecraft Element 820 820 - 1,367 1,367 - 1,822 1,822
Spacecraft Bus 820 820 40.00% 1,367 1,367 25.00% 1,822 1,822

Sunshade 0 0 40.00% 0 0 25.00% 0 0
Total: 13,565 8,880 - 22,608 14,800 - 30,144 19,733

Maximum Permissible Value
[W]System / Subsystem

Current Best Estimate Mass
[W]

Power Growth 
Allowance

Maximum Expected Value
[W] Margin

Table 1 �– Power allocation for the LUVOIR Observatory Segment. 
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