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LISA 
• Proposed in 2017 in response to ESA’s call for L3 mission concept 

•  by LISA Consortium, lead: Karsten Danzmann (AEI Hannover) 
• Enabled by two major breakthroughs: 

•  LIGO discovery 2015 
•  LISA Pathfinder success in 2016/17 

• ESA-led project 
• NASA partner 
• ESA member states contribute directly 

• Currently in Phase B1: 
•  Demonstration of all critical functions 
•  Identify responsible partner for every deliverable —> sign MLA 
•  Adoption: January 2024 

• Launch: 2035 
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Basic concept 

• 3 S/C in triangular formation 
•  2.5 Gm arm length 

•  Free falling test masses 
•  Laser interferometric readout 
•  Very long history 

LISA 

Confidential 
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LISA Science Objectives 
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LISA Science Objectives 
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LISA

Science Requirements Document (SRD) 
turns these Science Objectives into 
mission requirements formulated as: 

• Strain linear spectral density  

• Mission lifetime and duty cycle 

• 4 yr minimum, > 75% on 

• 10 year goal 

• Polarisation resolution 

• Requests for joint GW/EM observations 

• Data Timing and latency 

• Protected periods 

• Data gaps 

• … 
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LISA Pathfinder: 
Launched December 2015 

Goal: To demonstrate free fall within 
one order of magnitude of LISA 

Result: Better than required for LISA! 

Mission requirements status 
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LISA Pathfinder: 
Launched December 2015 

Final result shows not only superior performance 
but also deep understanding of limiting noise sources. 

Actuation noise: 
•  Actuation required because of local gravitational field 

•  In part limited by mass balance inside S/C 

• Residual gas pressure 
• Amplified by small gaps between TM and housing 

Mission requirements status 
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Diffraction spreads the beam 
•  Received power at far S/C below nW 

➡  Shot noise limit:   

➡  Requirement:              to include optical losses and technical noise sources 

δlSN ≈ 2 
pm 

Hz 

δlSCI ≈ 10 
pm 

Hz 

Beam size at 
S/C: 12 km 

Diameter: 
30cm 

Diameter: 
30cm 

Pout = 2 W 
Prec ≤ 1 nW 

δφ 

N 

𝒪(1) 

Shot noise: 

ϵ 

Mission requirements status 
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•  Free falling test masses 

LISA Design sensitivity 
(One link) 

δã( f ) ≈ ( 

3 × 10−15m 

s2 Hz ) 

δã( f ) ≈ ( 

3 × 10−15m 

s2 Hz ) δlSCI ≈ 10 
pm 

Hz 

δlSCI ≈ 10 
pm 

Hz 

•  Single link noise: 

Mission requirements 
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• Stray light 
• Micrometeorites, dust, outgassing 

• Backlink phase noise 
• Clock comparison 

• Laser phase modulation fidelity 
• Tilt to length coupling 

• Minimize and subtract 
• Lock acquisition 
• …. 

Other issues 
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Implementation Schedule 
Major Milestones 

Review Date Instrument Level 

Adoption January 2024 

Prime Kick-Off End 2024 

Mission SRR April 2025 Ongoing 

Mission PDR Nov 27/Feb 28 TBD 

Mission CDR Jan 2031 Late 2027 

Target 2035 

• Adoption follows MAR (Mission Adoption Review: Will start this fall) 
• SRR:  Systems Requirements Review (I-SRR just started) 
• PDR:  Preliminary Design Review 
• CDR:  Critical Design Review 



LISA Schedule 
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LISA + CE/ET 
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A different type of ‘multimessenger’: 

• ET/CE signals trigger search 
for memory effect in LISA  

• Step function in LISA 

• … a long way to go … 


