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● 30 years at LBNL

● Involved in scientific contributions and project management of DOE projects 
for last 30 years

○ Advanced Light Source
○ PEP-II B-Factory
○ Linear Colliders
○ LCLS-II
○ LCLS-II HE

● LBNL projects portfolio since 2018
○ Diverse science and facility construction projects 

Who Am I
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● Key Project Goals Over the Next Year
● Project Organization
● Project Reviews 
● Preliminary Baseline Design 
● Detectors Request for Information
● Cost & Schedule Update Plans
● Project Tools
● MOUs/MOAs/SOWs
● Timeline
● Conclusion

Outline

3



● Obtain Funding
○ DOE

■ FY21 funding $5M + carry-forward from FY20 has been distributed
■ Made FY22 request. Overall DOE->SC->OHEP->CMB-S4 funding not known

● House and Senate appropriations both have $20M for CMB-S4 
○ NSF

■ MSIP & MSRI-1 supplemental funds support ongoing work through CY21
■ Proposal for Final Design work, CY22-24, to be submitted in August

● Anticipating an MREFC award that will fund construction starting in CY25
● The ASTRO 2020 report, due in August, will inform NSF priorities including CMB-S4

● Complete Status and Gate Reviews
○ Director’s Status Review November 16-19
○ DOE-led Status review February 15-17 (planning to extend to 4 days) 2022
○ NSF Preliminary Design Review - CRITICAL milestone

■ Will be informed by ASTRO2020
○ DOE Critical Decision 1 (CD-1) Review - CRITICAL milestone, target Q4FY22

Key Near-term Project Goals
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● Developed to L3
● Approved by L1
● Appropriate for this stage 

of the project
● Several interim roles to be 

filled when funds are 
available
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CMB-S4

● MSRI-1 status review held May 18-19, charged to assess path to Preliminary 
Design Review for NSF scope

○ “... team is excellent and includes many leaders in this scientific field…”
○ “... team is on a credible path to deliver a draft Preliminary Project Execution Plan and proposal for 

review…”
○ The review addressed only the MSRI-1 scope and highlighted the need to present a coherent 

integrated DOE/NSF project overview in future

● DOE Project Status review by the Office of Science, Office of Project Assurance
○ February 15-19, 2022 (plan to extend to 4 days)

● LBNL Director’s Review November 16-19, 2021

● An NSF review of the Preliminary Design is required before an MREFC award can 
be initiated

○ Tentatively scheduled to align with the DOE Status Review, February 2022
○ Coordination to be initiated by the NSF after ASTRO2020 report is released

Agency and Director’s Reviews
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CMB-S4

● Each L2 subsystem is being reviewed at the Conceptual Design level
● 7 reviews completed, 2 scheduled for September
● Highly expert review committees for each, predominantly external to CMB-S4
● Provide documentation of technical readiness and refine plans using comments and 

recommendations from subject matter expert reviewers 
● Design Reviews and Reports:

○ South Pole and Chile Sites: CMBS4-doc-741
○ South Pole and Chile Large Aperture Telescopes (LATs): CMBS4-doc-746
○ Data Management (DM): CMBS4-doc-742
○ Small Aperture Telescopes (SATs): CMBS4-doc-749
○ Readout: CMBS4-doc-762
○ Module Assembly and Testing: CMBS4-doc-756
○ Large Aperture Telescopes Receivers (LATR): CMBS4-doc-(tbd)
○ Detectors: CMBS4-doc-(tbd)
○ Data Acquisition and Controls (DAQ): CMBS4-doc-(tbd)

L2 technical reviews mostly completed

Bobby Besuner, Project Engineer 7

https://docdb.cmb-s4.org/cgi-bin/private/ShowDocument?docid=741
https://docdb.cmb-s4.org/cgi-bin/private/ShowDocument?docid=746
https://docdb.cmb-s4.org/cgi-bin/private/ShowDocument?docid=742
https://docdb.cmb-s4.org/cgi-bin/private/ShowDocument?docid=749
https://docdb.cmb-s4.org/cgi-bin/private/ShowDocument?docid=762
https://docdb.cmb-s4.org/cgi-bin/private/ShowDocument?docid=756


● The Preliminary Baseline Design Report (PBDR) captures the science goals 

and technical requirements that lead to a scope and design for the experiment

● Draft posted May 2021 CMBS4-doc-716

1. Science Case

2. Science and Measurement Requirements

3. Preliminary Baseline Design

4. Science Analysis

5. Project Overview

(6) Appendices

● Working with the Science Council and L2s on revisions to restructure with clearly defined 

flowdown, and updates where necessary

● Update to be provided to the Director’s Review committee in November

● Goal of published version by early CY2022

Preliminary Baseline Design 

8John Carlstrom, Project Scientist

https://docdb.cmb-s4.org/cgi-bin/private/RetrieveFile?docid=716&filename=PBDR.pdf&version=2


CMB-S4

● Detectors are a major cost driver and critical technology to develop into production
● Three detector layout workshops completed in May
● Resolved issues in the way of production detector wafer layouts

○ ½ day workshops held in March, April, May
■ Darks, RF coupling, interfaces
■ Specifications, layout, and fabrication capabilities

● Each potential fabrication site has presented resources and capabilities

● RFI distributed to SLAC, ANL, NIST, Caltech, UC Marvell, and LBNL (for SeeQC)
○ Gather information from each potential fabrication site 
○ Update detector cost and input to next iteration of fabrication schedule
○ Interplay among requirements flowdown, detectors, readout and modules
○ Keep costs (including risks) at forefront of technical development

■ Manufacturability, minimize complexity of detectors/readout … think cheap

Detectors Request For Information (RFI) 

Brenna Flaugher, Technical Integration Scientist
John Joseph, Detectors L2 CAM 9



CMB-S4

Project Schedule Has Significantly Matured
○ Detector/Readout/Modules include detailed information from potential fabrication and assembly sites

○ Schedule is fully traceable from single detector wafer and frequency to individual telescopes

○ Consistency between requirements, detector fab needs, and P6 schedule

○ Procurement and SOW timelines are included



CMB-S4

Matthaeus Leitner, Jeff Zivick, Project Managers



CMB-S4

Integrated Project Schedule Captures Scope 
And Forms The Basis For Cost Development
○ Includes all production details

○ Based on a nominal fabrication plan based on

■ Six detector fabrication sites

■ Two module assembly and testing sites

■ One readout assembly site

■ Two SAT receiver and two LAT receiver assembly sites

■ Two Northern Hemisphere telescope test assembly sites

■ Chile and South Pole Installation and Commissioning
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CMB-S4

Nominal Production Plan

Project Integrated Master Schedule

Matthaeus Leitner, Jeff Zivick, Project Managers
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CMB-S4

● First Iteration of WBS Dictionary Implemented

● Cost and BoE Updates Initiated
○ Cost Estimate Training held June 30
○ Cost Drill-Down Training held Aug 4
○ Implemented Dash360 to collect input 

■ Basis of Estimate
■ Estimate Uncertainty Factors
■ WBS Dictionary

● Upcoming: Risk workshop planned Aug 26

Cost Estimate in Progress

Matthaeus Leitner, Jeff Zivick, Project Managers 14



CMB-S4

Cost Estimate in Progress

Estimate Uncertainties

Basis of Estimates

Collected in Cost Tool
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● Single-Sign-On capability implemented through cmb-s4.org domain
● Confluence cloud-based wiki
● Jira cloud-based project tracking tool (e.g. risk register,

recommendation tracker, event tracker, milestone tracker)
● cmb-s4.org Indico meeting and review database
● cmb-s4.org DocDB document management system
● Primavera scheduling software
● Cobra cost aggregating tool
● Acumen Fuse for schedule quality control
● Acumen Risk for Monte Carlo contingency simulation
● Dash360 cost estimating tool (incl. basis of estimate

database, WBS Dictionary, reporting functionality) 
● Hammer tool for EVMS reporting (future)
● Windchill and Workgroup Manager for CAD data
● Jama requirements management tool
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Suite of Project Tools Implemented

Matthaeus Leitner, Jeff Zivick, Project Managers 16



● MOUs (standard format) 
○ Legal framework for work in Chile. U of Chicago: completed
○ Framework for potential in-kind contributions to CMB-S4

■ Harvard-Smithsonian: completed
■ CCAT Prime Observatory, Inc. and U. Chicago: completed
■ Simons Observatory and U. Chicago: in progress

● MOAs (bespoke format)
○ Detector fab sites MOA completed, IPMP in progress
○ Institutional MOAs (signed once) + FY Appendix (update each FY): 

■ LBNL, ANL, FNAL, SLAC completed
■ Caltech and CfA | Harvard in progress

● SOWs (key part of contracts between LBNL and DOE funded institutions)
○ Complete for FY21
○ To be renewed for FY22, based on budget and capabilities

MOUs/MOAs/SOWs
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MOU: Memorandum of Understanding
MOA: Memorandum of Agreement
SOW: Statement of Work
IPMP: Intellectual Property Management Plan

Gil Gilchriese, interim Deputy Project Director
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● CMB-S4 Project structure is in place and will be developed over 
time

● Project “machinery” is in place and is being used to prepare for 
agency status (one completed) and gate reviews in the coming year 

● Most major elements have undergone formal technical design 
reviews, remainder to be completed this summer

● Cost and schedule are being updated this summer
● Preliminary Baseline Design Report revisions under way, next draft 

by November 1
● Preparations for agency reviews are well under way

Conclusions
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