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LISA
Laser Interferometer Space Antenna

A proposal in response to the ESA call for L3 mission concepts

Lead Proposer
Prof. Dr. Karsten Danzmann1974
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1. Galactic Binaries 

2. Massive Black Holes  

3. Extreme and Intermediate 
mass-ratio Inspirals 

4. Stellar Mass Black Holes 

5. Fundamental nature of gravity 

6. Expansion of the Universe 

7. Stochastic gravitational wave 
backgrounds 

8. Unforeseen sources 

SCIENCE

LISA SCIENCE OBJECTIVES

Redbook: https://www.cosmos.esa.int/web/lisa/lisa-redbook

https://www.cosmos.esa.int/web/lisa/lisa-redbook


1. GALACTIC BINARIES



2. MASSIVE BLACK HOLES



3. EXTREME AND INTERMEDIATE MASS RATIO INSPIRALS



TEXT

LISA MISSION CONCEPT

Changes in distance of the order of 
picometres (10⁻¹²) — about the size of 
the core of an atom!



MISSION - CONCEPT

LISA MISSION CONCEPT



MISSION - CONCEPT

FREE-FALLING TEST MASSES
Drag-Free Attitude Control System (DFACS)

Sensitive Axis

Non-Sensitive Axis

electrostatic force

micropropulsion





PAYLOAD

MISSION - INSTRUMENT

Interferometers

Telescope Laser

Gravitational Reference 
System (GRS)

Test M
asses





We are here

MISSION - TIMELINE

TIMELINE

Launch
AUG 2035

2024

2025
Prime 
Contractor 
Kickoff

2027

Mission Preliminary 
Design Review

2031
Mission Critical 
Design Review

2035

Flight 
Acceptance 
Review

Payload 
PDRs

Payload CDRs

Payload 
Delivery

B1 B2 C D E1

S/C 
Delivery

Detailed DefinitionPreliminary Definition Qualification & Production

Adoption

Invitation to 
Tender

Here we build it!

Building and testing the interface verification model of the LISA 
core assembly



Thank You!
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MISSION - GROUND SEGMENT THE CHAIRS: 
Nora Lützgendorf (ESA) 
Oliver Jennrich (ESA) 
Ira Thorpe (NASA) 
Ann Hornschemeier (NASA)



GROUND 
SEGMENT

MISSIONPAYLOAD

MISSION REVIEWS

MAJOR REVIEWS
SYSTEM 
REQUIREMENTS 
REVIEW

PRELIMINARY 
DESIGN 
REVIEW

CRITICAL 
DESIGN 
REVIEW

Are the objectives and requirements clearly defined, 
complete (flown down), and realistic?

Is the proposed design consistent, mature, and able 
to meet the mission requirements?

Is the design finished and ready to be built and 
tested?

FLIGHT 
ACCEPTANCE
REVIEW

Are we ready to launch?

Design
Prototype

Flightm
odel



MISSION STATUS

RECENT PROGRESS

SPACECRAFT
• Build-up of spacecraft 

industrial consortium 
progresses nominal 

➡ See talk by JuanPa

PAYLOAD
• Gravitational Reference System PDR 

completed 23 April 

• Interferometric Detection System PDR 
delta review June/July 

‣ Significant reorganisation ongoing 
(see next slides) 

•  Optical Bench Assembly 

‣ PDR review cycle of hosted units 
initiated 

‣ Responsibility tranfer from UKSA to 
ESA in September

ESA
• Mission PDR 

‣ Analysis loop started, 
kick-off in November 

• Ground Segment SRR 

‣ Planned for Q1-2027 

• New baselane for Optical 
Assembly Tracking 
Meachnism (OATM) 

➡ See next slide



MISSION STATUS

DEVELOPMENTS
New Optical Assembly Tracking Mechanism (OATM) Baseline

OATM stability/jitter directly impacts the performance of the 
wave-front sensing​ 

Problem 

‣ Two actuators were unstable and drifted → low-
frequency performance at risk. 

Fix 

‣ Use only one actuator; keep the other fixed. 

‣ Use spacecraft rotation for larger adjustments. 

Result 

‣ Simpler and more robust; meets performance (especially 
low frequency).



MISSION STATUS

DEVELOPMENTS

IDS RESTRUCTURING
• To align to changes in responsibilites , expertise and 

verification

NASA MITIGATION ACTIVITIES
• Telescope 

• Phased contract signed with TAS (FR) 

• SRR June, first breadboard Q3-2026 

• Laser System 

• Phased contract signed with STI (DE) 

• EM under TVAC testing for early 
performance verification 

• Charge Management Device 

• Kicked-off by TAS (CH) 

➡ All European elements comply with the project 
need dates for a launch in summer 2035

OMS 
Optical Metrology System

IDS 
Interferometric detection system

TELESCOPE LASER

SDPC 
Signal Detection Processing Chain

OMC 
Opto-mechanical Chain

• Phasemeter 
• Interferometric Processing Unit 
• Quadrant Photo Receivers

• Optical Bench 
• Hosted units (BAM, PAAM,…)

deprecated
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INTERFACE VERIFICATION MODEL (IFVM) OF THE LISA CORE ASSEMBLY
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