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● Design Maturity
● Requirements
● Interfaces
● Performance margin
● AoA efforts
● Common Technologies

Outline
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CMB-S4’s Current Design Maturity

● All subsystems have conducted and passed Conceptual Design Reviews
● The project technical maturity
● The project overall is near Conceptual Design maturity, with areas of focus to continue on:

○ Requirements iteration / refinement
○ Performance margin assessment and improvement
○ Interface definitions
○ Verification / Acceptance plans
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● The project exists to construct and deploy an experiment that will achieve the defined science goals
● Requirements define the minimum performance of the experiment at all levels
● Requirements flow down from high-level science goals to all the way to technical implementation 
● Meeting requirements at each level ensures the requirements at the next higher level are met
● Requirements are managed using the project’s Jama requirements database (right)
● Development and refinement of all requirements includes regular workshops and a recent internal review
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Systems Engineering - Requirements

Technical Implementation Requirements on Level 2 Subsystems and Below
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● Interfaces are defined where subsystems meet
● As designs mature, interfaces are iterated, 

refined, and documented in Interface Control 
Documents (ICDs)

● Level of maturity of ICDs rated by Phase:
○ Phase 1:  At Preliminary Design 

maturity--scope, boundaries and responsibilities 
defined.

○ Phase 2:  Design-driven refinements to 
boundaries and responsibilities.  Loads, flows, 
and functional requirements defined.

○ Phase 3:  All details fully-documented.  
Subsystems can finalize their respective 
designs independently.

● Interfaces within Subsystems are also being 
developed
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Project-Level (L2-L2) Interfaces Are Drafted And Maturing
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● CMB-S4 aims to deliver 
unprecedented CMB science reach

● Performance margin helps assure the 
science goals will be met in the 
planned survey duration, even with 
risks and uncertainties

● Ongoing efforts are identifying areas 
where performance margin can be 
built

● Current areas of focus include 
○ Observing efficiency (optimizing scan 

strategies and system up-time)
○ Fraction of deployed detectors that 

contribute to mapping (by rigorous detector 
fab process control and screening)

○ Use of low-ell data from SPLAT (to augment 
mapping from SATs)
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Performance Margin (more detail Thursday a.m.)
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● Help define technical implementations for various experimental configurations (e.g. 
differences in hardware deployed in Chile vs South Pole)

● Parameterize resources needed, with the Preliminary Baseline Design as the starting 
point, e.g. electrical power needs:
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Support of Analysis of Alternatives
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● Goals:
○ Leverage the experience of the S4 team and others
○ Apply lessons learned
○ Avoid redundant work
○ Apply uniform engineering approaches to common technical areas

● Approach:
○ Identify technical areas that span multiple subsystems, and which consolidation of effort can help 

achieve the above goals
○ Project-wide approaches to be documented and made readily accessible to all

● Some identified common technical areas:
○ Thermal engineering

■ Material properties (generate a single common database)
■ Thermal interfaces
■ Thermal isolation / mechanical support
■ Rapid cooldown systems

○ Optical Technologies
■ Materials and antireflection treatements
■ Baffling and absorption/scattering treatements

○ Magnetic / Radio Frequency shielding
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Common Technologies - Technical areas that are relevant in 
multiple areas of the project
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Next Steps

● Support AoA

● Continue performance margin efforts

● Continue development of requirements and interfaces

● Support ongoing R&D
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Backup
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Project-Wide L1 Technical Requirements Apply to The Entire 
Experiment



CMB-S4 Collaboration Meeting, May 9-13, 2022 Slide 12

L1 Requirements On “Integrated Telescope Systems” Govern Technical 
Performance Of All Deployed Elements Of CHLAT, SPLAT, And SAT 


