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QI Performance Assessment

Q2 Performance Assessment

POP . Completion
Milestone Cost Schedule Scope Cost Schedule Scope
Milestone Date
2.5 NA ALMA Operations
NAASC
I Create Position of Deputy Division Head within the NAASC 12/31/2018
2 Finalize the NAASC Reorganization 12/31/2018
3 ALMA Ambassador applications will be advertised to the community 12/31/2018
4 Run and organize the ALMA Ambassadors program in Charlottesville 3/30/2019
5 TORUS 2018: The Many Faces of AGN Obscuration meeting 12/31/2018
6 Exploring our Cosmic Origins: New Results from the Atacama Large Millimeter/submillimeter Array 3/30/2019
12/31/2018
9 Cycle 7 Call for Proposal and user documentation and ALMA Science portal updates/edits
3/30/2019
10 Preparation of the ALMA Cycle 7.5 Call for Proposals 12/31/2018
Il Instructional video on the subtleties of ALMA operations 3/30/2019
12/31/2018
12 Conduct an investigation into the apparent fall off in publication rate of NA ALMA users
3/30/2019
14 Pipeline initial requirements 12/31/2018
15 Validate CASA 5.5/6.0 3/30/2019
18 NAASC staff will develop and implement the raw data pilot program 12/31/2018
19 Venue for ALMA APRCY finalized 12/31/2018
12/31/2018
21 P2G prepared and review all NA Phase 2 SBs
3/30/2019
22 ObsMode Cycle 8 planning, meeting and follow-up process in coordination with JAO 3/30/2019
Development
24 FY2020 (Cycle 7) Call for Study Proposals 3/30/2019
26 Band 6 Upgrade project Proposal 12/31/2018 Cancelled
Maintenance, Renewal, and Warranty Claims
27 Begin cabin temp control project (all 25 antennas) 12/31/2018
29 Deliver reworked FEHV | to JAO 12/31/2018
NRAO-Chile Office
31 Renewal of office lease 12/31/2018
32 Catering, cleaning and maintenance contract 3/30/2019
12/31/2018
33 Accounting tool Blackline
3/30/2019
35 Survey and assessment of NA infrastructure 12/31/2018
12/31/2018
36 Study on provision of power to non-ALMA projects
3/30/2019
37 Introduction of new ETK 12/31/2018
12/31/2018
38 Streamlining of HRIS
3/30/2019
12/31/2018
39 Lessons learned from 2018 collective bargaining
3/30/2019
40 Application of 2018 collective contract clauses 3/30/2019
12/31/2018
42 Sister Cities and Observatories: strengthening of STEAM
3/30/2019
12/31/2018
43 Galileo Teachers Training Program: global meeting in Chile
3/30/2019
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January - March 2019
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QI Performance Assessment

Q2 Performance Assessment

POP Completion
Milestone Cost Schedule Scope Cost Schedule Scope
Milestone Date
44 Kick off role model series/campaign 1213172018
3/30/2019
45 Hour of Code sessions (2) 12/31/2018
3.3 New Mexico Operations
Very Large Array
Operations
| Define VLA GO and SRO capabilities to be offered for semester 2019B 12/31/2018
3 Update VLA documentation to support 2019B Call for Proposals, perform proposal technical reviews 3/30/2019
5 Determine baselines and pointing for antennas moving into their C configuration locations 12/31/2018
6 Determine baselines and pointing for antennas moving into their B configuration locations 3/30/2019
9 Reconfigure from D to C array 12/31/2018
10 Reconfigure from C to B Array 3/30/2019
Development
14 VLASSI .| Single epoch continuum imaging complete 12/31/2018
17 VLASS special session at winter AAS meeting 3/30/2019
19 VLASS/CIRADA definition complete 12/31/2018
Maintenance and Renewal
22 Perform preventive maintenance on each of two transporters prior to array reconfiguration to B 12/31/2018
27 Perform preventive maintenance on the next configuration VLA antenna transformers prior to array 12/31/2018
reconfiguration to B
Technical Upgrades and Enhancements
43 Design and build PCB for refrigerator variable frequency drive 3/30/2019
45 Frequency averaging promoted from SRO to GO 3/30/2019
46 Phase-binned pulsar observing promoted from SRO to GO 3/30/2019
48 Wind prediction software requirements 12/31/2018
50 Implementation of conditional Scheduling Blocks in OPT 3/30/2019
Very Long Baseline Array
Operations
52 Define VLBA general and shared risk capabilities to be offered for semester 2019B 12/31/2018
54 Update VLBA documentation to support 2019B Call for Proposals, perform proposal technical reviews 3/30/2019
Development
58 Install Marké 4 Gbps recording equipment at the 10 VLBA sites 3/30/2019
Technical Upgrades and Enhancements
63 Build and install L404B synthesizers in one VLBA antenna. 3/30/2019
65 Install one E-Rack at a VLBA site 3/30/2019
4.6 Next Generation Very Large Array
Astro2020 Preparations
I Conduct documentation reviews for ngVLA Reference Design 3/30/2019
2 Receipt and review of final results of Costed Antenna Reference Design 12/31/2018
3 Reference Design Packet ready for submission to Astro2020 process. 3/30/2019
Community Engagement
4 Publication of findings for second round Community Studies 12/31/2018
5 Formal Publication of ngVLA Science Book through ASP 12/31/2018
7 Host a Special Session at 2019 URSI National Radio Science Meeting 3/30/2019
8 Host a special session at 2019 Winter AAS 3/30/2019
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QI Performance Assessment Q2 Performance Assessment
POP Completion
Milestone Cost Schedule Scope Schedule
Milestone Date
9 Develop ngVLA flyover animation 12/31/2018
Conceptual Design and Development
12 Reference Observing Program 3/30/2019
15 Preliminary Operations Plan 3/30/2019
16 Preliminary Transition Plan 3/30/2019
22 Antenna Optical Design 3/30/2019
25 Composite Antenna Structures PDR 12/31/2018
26 Composite Antenna Structures Study Complete 3/30/2019
27 Wide Angle Feed Prototype 9/30/2019
30 Integrated Receiver Development Prototypes 3/30/2019
Project Administration and Management
34 Develop initial draft of Project Execution Plan 12/31/2018
36 Conduct a review of software solution options and determine best-fit solutions 12/31/2018
37 Implement the selected software solutions 3/30/2019
38 Internal Project Office review of the ngVLA cost model. 12/31/2018
39 Prepare a risk-adjusted, fully costed and documented cost estimate for the reference design; formatted for 12/31/2018
Decadal Survey Astro2020 submission.
41 Provide final versions of systems engineering process planning and documentation 3/30/2019
5.3 Central Development Laboratory
Repair, Maintenance, Production, and Support
12/31/2018
I Build and test Band | amplifiers 3/30/2019
6/30/2019
2 Build and test Band | Local Oscillators 1213172018
3/30/2019
3 VLA/VLBA multi-chip module support 1213172018
3/30/2019
4 CUP ASIC devices (prototype) 9/30/2019
CUP Circuit card assemblies 6/30/2019
Research and Development
Evaluate upgraded balanced IF amplifiers 6/30/2019
Wide flare angle horn prototype(s) for ngVLA 12/31/2018
Il Design of the ngVLA Central Signal Processor 12/31/2018
12 Test SADC prototype ASIC 6/30/2019
13 Test W-band DSSM-DOMT receiver 6/30/2019
15 Advanced reflectionless filter implementations 6/30/2019
6.7 Science Support and Research
Telescope Time Allocation
I CfP for Semester 20198 3/30/2019
2 SRP and Tech Review Process, Semester 2019B 3/30/2019
5 TAC Meeting, Semester 2019A 12/31/2018
7 Update SW Tools Requirements for TAC 2019A 12/31/2018
8 Update SW Tools Requirements for PST 2019B 3/30/2019
Il Update Documentation for CfP and Tools 20198 3/30/2019
13 TTA SW Tool Suite Requirements 12/31/2018
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QI Performance Assessment Q2 Performance Assessment
POP Milestone Completion Cost Schedule Scope Cost Schedule Scope
Milestone Date
14 eXtra-Large Proposals 12/31/2018
Science Ready Data Products
15 SRDP Operations Planning Complete 3/30/2019
Scientific User Support
19 NM Symposium 12/31/2018
20 CASA Validation 3/30/2019
21 CASA Guides 3/30/2019
Reference Services
26 NRAO Papers requirements 12/31/2018
28 Development of U.S. Radio Astronomy 12/31/2018
Scientific Staff and Jansky Fellows
29 SciStaff Performance Reviews Completed 12/31/2018
30 SciStaff Promotions Reviews Completed 3/30/2019
31 Post Tenure Reviews Completed 3/30/2019
33 Jansky Fellows Selection Completed 12/31/2018
34 Jansky Fellows Appointments Completed 3/30/2019
Student Programs
35 Summer Student Selection and Offers 3/30/2019
36 Student Observing Support Selection (VLA) 12/31/2018
39 Reber Predoc Selection 3/30/2019
7.5 Data Management and Software
SiIs
2 Oracle Virtual Machine installation 3/30/2019
Upgrade of NGAS storage for VLA 3/30/2019
6 Moab cluster scheduler optimization 12/31/2018
ALMA Systems Software
8 ALMA Cycle 7 release 3/30/2019
VLA
Il Support 2018B observing 3/30/2019
13 Support 2019A commissioning 3/30/2019
15 Support Frequency averaging to GO 3/30/2019
18 Conditional SBs in OST/OPT 3/30/2019
CASA
20 CASA 5.5 release 3/30/2019
2] CASA 6.0 release 6/30/2019
23 MSv3 report 3/30/2019
CASA Pipeline
24 Pipeline Cycle 6 release 12/31/2018
SSA
27 PST/OPT Proposal/Observing Update 12/31/2018
29 PHT TAC update 3/30/2019
8.5 Program Management Department
Headquarters
I HQ PM/SE Project Leadership 123172018
3/30/2019
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POP ) Completion
Milestone Cost Schedule Scope Cost Schedule Scope
Milestone Date
12/31/2018
2 HQ Proposal Development
3/30/2019
12/31/2018
3 HQ Documentation Support
3/30/2019
4 HQ Continuing Education 12/31/2018
5 Program Management Software Requirements Collection and Analysis 12/31/2018
7 Multicancha Mass Concrete Works Complete 12/31/2018
8 Multicancha Beams Erection Complete 12/31/2018
9 Multicancha Membrane Installation Complete 3/30/2019
10 Multicancha Sport Flooring Installation Complete 3/30/2019
New Mexico Operations
12/31/2018
14 NM PM/SE Project Leadership
3/30/2019
12/31/2018
15 NM Proposal Development
3/30/2019
12/31/2018
16 NM Documentation Support
3/30/2019
12/31/2018
17 NM Continuing Education
3/30/2019
21 VLBA St. Croix Repairs - Develop RfP for Steel Repairs and Antenna Painting 12/31/2018
22 VLBA St. Croix Repairs - Issue Contracts for Steel Repairs and Antenna Painting 3/30/2019
23 Manage and track Astro2020 Decadal Survey submission package content for ngVLA 3/30/2019
Central Development Lab
12/31/2018
25 CDL PM/SE Project Leadership
3/30/2019
12/31/2018
26 CDL Proposal Development
3/30/2019
12/31/2018
27 CDL Documentation Support
3/30/2019
28 CDL Continuing Education 3/30/2019
12/31/2018
29 ALMA Band | LNA Quarterly Report
3/30/2019
ALMA Development
31 ALMA Correlator Upgrade ASIC Vendor Contract Award 12/31/2018
33 ALMA Band 6v2 Receiver Upgrade Project Kickoff 12/31/2018 Cancelled
9.5 Education and Public Outreach
News and Public Information
12/31/2018
I Full editorial guidelines for new news homepage
3/30/2019
2 Consensus from ngVLA/VLASS teams on topic for AAS press reception 3/30/2019
Multimedia Engagement
3 Plan for workflow for VLASS Quick Look 12/31/2018
4 Research and development for VLASS image inclusion across various platforms 3/30/2019
5 Developing and testing first Data2Dome feed 12/31/2018
8 Pipeline research and development 3/30/2019
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POP Milestone Completion Schedule
Milestone Date
9 Develop ngVLA flyover animation and science case visuals 12/31/2018
10 Establish test site for launch of new NSF logo guidelines 9/30/2019
Il Create VLBA webpage 12/31/2018
STEAM
12 San Pedro participants travel to NM 12/31/2018
13 NM participants travel to San Pedro 3/30/2019
14 Revised programming plan 3/30/2019
16 Survey of Charlottesville and Socorro for community needs 12/31/2018
10.4 Computing and Information Services
Observatory-Wide Support
I Completion of Windows 10 rollout 12/31/2018
2 Mac OS upgrade 3/30/2019
4 Virtual Machine management evaluation 3/30/2019
9 Cyber security program review 3/30/2019
Site Specific Facilities Infrastructure
13 System area network upgrade for NAASC 3/30/2019
14 Replacement of filer storage system in NM 12/31/2018
Maintenance and Renewal
15 Evaluation of video system replacement 3/30/2019
11.3 Office of Diversity and Inclusion
Local and National Programs
I Diversity Council Meeting and Diversity and Cultural Awareness (DCA) activities |2/31/2018
3/30/2019
2 NAC and LSAMP — Recruitment & Summer Program Initiation 3/30/2019
3 RAMP-UP 12/31/2018 Cancelled
International Partnerships
6 ODI Chile Undergraduate Recruiting 12/31/2018
7 ODI Chile Undergrad Research Experience Completed 3/30/2019
12.7 Human Resources
Training and Development
| Observatory Leadership Cohort Pilot 1213172018
3/30/2019
2 Mid-Career Management Training 3/30/2019
Compensation
JDE Comp Management Module Implementation 12/31/2018
4 Total Rewards Benchmark Study Debrief 12/31/2018
Benefits
7 New Medical Carrier Implementation. 12/31/2018
Recruitment Employment
9 Enhanced branding on LinkedIn, Glassdoor, and Stack Overflow 3/30/2019
Human Resources
10 Employee Climate Survey 3/30/2019
13.2 Science Communications
I Redesign science community exhibits 12/31/2018
2 Update Research Facilities brochure 3/30/2019
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POP Milestone Completion Cost Schedule Scope Cost Schedule Scope
Milestone Date
14.6 Administration
CAP
2 Install Recordkeeping Software 12/31/2018
ESS
Download existing ES&S data to Recordkeeping system 3/30/2019
4 Hire EMS Specialist for VLA 12/31/2018
TTO
6 Participate in winter |-Corps cohort 3/30/2019
15.1 Budget
I Worker’s Comp Vendor Visit to GBO 12/31/2018
2 Position Control Definition 12/31/2018
4 Implement FY2019 Budget 12/31/2018
5 NSF Spring Budget Meeting 3/30/2019
8 FY2019 ICC Final Rate Submission 3/30/2019
16.3 Spectrum Management
I CPM, Geneva 3/30/2019
2 WP 7D, Geneva 3/30/2019
17.2 Director’s Office
ALMA
I ALMA Board Meeting 12/31/2018
2 ALMA Director’s Council 3/30/2019
Corporate Meetings
3 AUI Board of Trustee Meeting 12/31/2018
4 AUI Executive Committee Meeting 1213172018
3/30/2019
Science Community
6 Appoint new Users Committee Members 12/31/2018
Management Reviews
NSF Annual Program Review 12/31/2018
All Hands Meeting 3/30/2019
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Blue - early

Green - on track

Color code: Cost/Schedule/Scope Cells

Yellow - expected to miss an upcoming milestone and/or

not meet scope, and/or be underspent or overspent on

Red - not completed by due date and/or overspent on

budget, and/or unable to perform to the scope

Grey - completed




QSU2 FY2019 Report
January - March 2019

QSU2 FY2019



QSU2 FY2019

FY2019 Milestones

Milestone Progress

Toual Q2 2019 milestone deadlines: |11
Total completed on time: 89
Percent of total completed on time: 80.2%

Total QI 2019 milestone deadlines: 106
Total completed on tme: 91

Percent of total completed on time: 85.6%

QSUIFYI0I®




POP MILESTONE # 2.5.11 Il cos
N AASC . Schedule
Instructional Video on the Subtleties of ALMA Operations . Scope
COST: SCOPE:

Labor Acuals Bxpected Currently, the ALMA Science Portal has a

s s series of videos that help explain many
Mastertal Aceush Expected aspects of ALMA Openations. A new video &
$ s planned to assist users who are using ALMA
Travel Actuals Expecied

$ $
SCHEDULE: 'RISK & MITIGATION:

Mikettone Schedule | Target Risk Miugation

| Dyweiop mew ALMA QMo 0MI0I 1 No mgae NA

vides

QSUIFYIOIS

COST: No impact.

SCOPE: No impact.

SCHEDULE: Given other priorities from our colleagues at the NRC in Canada, they were not able to
generate a new video for the NAASC before the end of the quarter. There are still plans to make a new

video so we are moving the deadline out another six months to have it ready before the start of ALMA
Cycle 7.

RISK & MITIGATION: Since these are all added value products, there is no risk to not achieving this
milestone in the second quarter.
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POP MILESTONE # 2.5.29 Bl cos
Maintenance, Renewal, and Warranty Claims Bl scnecie
Deliver reworked FEHV | to JAO . Scope
COST: SCOPE:

Labor Actuals Expeced Execute FEHV Part mass reduction changes.
$0 0 reassemble units; verify and test assembled
Materis] Actioshs Expected ursty: conduct dolta-PAS: and deliver unie 81
to ALMA JAD
$0 50
Travel Actuals Expecued
$0 30
SCHEDULE: | RISK & MITIGATION:
Miestone Schedule | Target Risk Mutigaton
| Dutvar rowprtad FEMY 12010018 (02010019 1 Cannot complete By 1| Work with Costratter to
1 10 JAD méesrane resaive FEMY szhadading nsoes

QSUIFYIOIS

COST: No impact.

SCOPE: No change in scope; delivered FEHV to incorporate welding improvements and mass
reductions.

SCHEDULE: Mass reduction efforts have been completed on all applicable components of the remaining
three FEHV units and re-assembly work is now progressing on the three units (literally) in parallel with
the re-assembled first unit continuing to be used in Valdivia as the “Parent Unit” during the re-assembly
process (as note in the QSUI Report);. Progress appears to be sufficient to meet the planned target

delivery goal of 31 July 2019 for all four units. This milestone replaces FY2018 carryover milestone
2.5.32.

RISK & MITIGATION: Until the installations are completed, observationally verified, and all units are

working reliably, risk will remain. This risk is primarily borne by the vendor, and is being mitigated by
close observational and engineering verification of the work.
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POP MILESTONE # 2.5.37 M o

NRAO-Chile Office Bl schecuie
Introduction of New ETK . Scope
COST; SCOPE:

Labor Actusd Bxpected The introduction of a new ETK was part of

the HRIS prejece. In Q. a trial group tested

3 $ it and the milestone was on track. However,

Materisl Aceusks Expected RAET, the company responsible for the HRIS,

$ s ended its partnership with Smartime. the

AT Expected ETK provider, in February. This prevented

s s extension of the new ETK to all seafl and
delayed milestones #37 and 38,

SCHEDULE: RISK & MITIGATION:

Miettone Schedule ‘Tvg« Risk Mitgavon

1 1 MILOIY 4 o} | Opportursty cout NA

QSUIFYIOIS

COST: There are no costs associated to missing this milestone. RAET is offering to reimburse project
costs or continue working with them as they identify a new ETK partner.

SCOPE: Although there no changes in the project scope, the ETK provider will change in the future.

SCHEDULE: Once OCA, together with JAO HR, make a decision regarding staying with RAET, or
changing HRIS provider, a schedule will be defined for the introduction of a new ETK.

RISK & MITIGATION: There is no risk as such, since we have a working (yet outdated) ETK system, but
there is an opportunity cost related to the effort spent.

QSU2 FY2019



POP MILESTONE # 2.5.38 B o
NRAO-Chile Office I scheauie

Streamlining of HRIS . Scope
COST: SCOPE:
Labor Aceuals Expected The core of the HRIS was completed in Q|
s s Individual employee files were uploaded
Masertsl Aceish Expected through February. However, since the HRIS and

ETK complement cach other, RAET s break

$ $ with Smartime in February put the HRIS
Travel Actals Expected project on hold untd the ETK component is
$ s defined.
SCHEDULE: 'RISK & MITIGATION:
Miestone Schedule | Target Risk Mizigation
| Intagration of MRS snd  MILI01Y ™0 1 Oppartundy cout N'A
T

QSUIFYIOIS

COST: There are no additional costs associated with this milestone. Approximately CLP14M have
already been spent. RAET is offering to reimburse this expense since it cannot deliver the full HRIS
product, which included the ETK system, or continuing to work with them as they identify a new ETK
provider.

SCOPE: The definition of project scope going forward depends on the decision regarding RAET, i.e. get
reimbursement and change HRIS provider or continue working with them. OCA and JAO HR are jointly
analyzing the pros and cons of these options and will make a decision shortly.

SCHEDULE: By March 315t we should have had an HRIS available to managers and employees, both for
ETK as well as managing employee files in a centralized fashion. With the vendor’s failure to deliver, we
are currently analyzing next steps.

RISK & MITIGATION: No risk as such, but opportunity cost of effort devoted by OCA and JAO HR to

HRIS project (especially if decision is made to change provider). Decision will affect milestone #37 as
well.

QSU2 FY2019



POP MILESTONE # 3.3.14

New Mexico Operations
VLASSI. | Single epoch continuum imaging complete . Scope

COST: SCOPE:
Labor Aczud E od The scope of the original milestone was to delver
the high quality Single Epach wideband Stokes |
$ s contimuum images for VLASS I L A technical problem
Masterial Actush Expected with the data was dacovered, however, and 3 means
s s of correcting them needs to be developed before
imaging can begn. The scope of this milestone has
Fravel Actuals Expecied baen madfied to cover the development and the
$ s start of SE continuum imaging
SCHEDULE: RISK & MITIGATION:
Miettone Schedule | Target Risk Muigation
| Bagn VLASSL 1 % R0 101y 1 Ratourte condiet with | Fatandng debvery schadide
T ] VLASS! 2 Queck Lok
mapey
1 Net enough compute 1 Exterral computing resources
rescwrces for S mageg

QSUIFYIOI®

COST: Current tests of the algorithms being developed indicates additional compute resources will be
needed to support VLASSI.| SE imaging, but the precise cost has not yet been determined.

SCOPE: A problem with VLASSI.I data associated with the pointing of two thirds of the VLA antennas
was discovered after the FY2019 Program Operating Plan was written, and a means of correcting those
data needs to be developed before Single Epoch imaging can begin. In addition, it has been determined
that w-term corrections (corrections for direction-dependent correlation geometry errors) are needed
to provide accurate source positions, flux densities, and spectral indices; these algorithms require
significantly larger compute resources than the Quick Look images. Given these issues, the scope of this
milestone was modified in QI to cover the development of the data correction algorithms and methods
for managing external computing resources, through to the start of SE continuum imaging.

SCHEDULE: The imaging algorithms including pointing corrections are expected to be delivered in a
CASA 5.5.1 patch. These will then be incorporated into the imaging pipeline, with a goal of starting the
SE wideband continuum imaging for VLASSI.I by the end of July.

RISK & MITIGATION: The delay in starting the SE imaging for VLASSI.| causes a potential resource
conflict now that VLASSI.2 observing has begun. The computing requirements for the SE imaging
algorithms will add additional resource pressure. Both these problems will be mitigated by a
combination of using external computing resources, and extending the overall delivery schedule of
VLASS images to the community.

QSU2 FY2019



POP MILESTONE # 4.6.1 B cos
ngVLA D Schedule

Conduct documentation reviews for ngVLA Reference Design - Scope

COST: SCOPE:
Labor Acuals Bpected Design review completed and approved
s s ngVLA Reference Design documents
Masterial Actush Expected
s $
Travel Actuals Expected
$ s
SCHEDULE: RISK & MITIGATION:
Milestone Schedule  |[Target Risk Miugation
| Radarence devgn MY VR01Y | VLA wbonnion to the | Complets the wrmng o
feveews and Asro2000 Decaded Sorvey review of projedt doCumenty
doCumentaton a wadequataly proe 1o e recope of the
rorvplete documented Astrod0d0 Decadel Serwy
CaZt $or Prugect Subomaver

QSUIFYIOIS

COST: No impact.

SCOPE: No impact.

SCHEDULE: To demonstrate that the NRAO understands the technical risk and cost of the proposed
facility, the ngVLA Project Office is preparing a reference design for the array that describes the system
architecture and a viable concept for each major element within the ngVLA system. The selected
concepts have quantifiable technical risk and a sound cost basis, typically an engineer’s estimate with
component-level historical analogs or vendor quotations. This reference design was largely complete by
the end of CY2018, with minor refinements at the sub-system level for architectural coherence
expected in QI CY2019, incorporating feedback from the review conducted the prior fiscal year. The
final reference design proposal documentation, including the supporting cost model documentation, will
be delivered in response to the Astro2020 DS call for project submissions with an anticipated
submission date of July 2019.

RISK & MITIGATION: Complete the writing and review of project documents prior to July.

QSU2 FY2019



POP MILESTONE # 4.6.3 B cos:

nSVLA D Schedule
Final ngVLA Reference Design documentation package - Scope
COST: SCOPE:
Loy Avcomts Epucand Final Reference Design Packet ready for
S $ submission to Astro2020 Decadal Survey
Material Actushy Expected process
s $
Travel Actuals Expected
$ $
SCHEDULE: RISK & MITIGATION:
Milestone Schedule  (Target Risk Mitgavon
| Pl reforence dongen M3O201Y Va01y | nEVLA subemision oo the | | Expedite completion of progect
pockage resdy ber Asred000 Ducadil Srvey | dotumants prvir 1o e ool
advsion to n eudeguately project sbemanions to the
Astro 2020 Decad documereed AsroX20 Decadal
Swrvey proces

QSUIFYIOI®

COST: No impact.
SCOPE: No impact.

SCHEDULE: To demonstrate that the NRAO understands the technical risk and cost of the proposed
facility, the ngVLA Project Office is preparing a reference design for the array that describes the system
architecture and a viable concept for each major element within the ngVLA system. The selected
concepts have quantifiable technical risk and a sound cost basis, typically an engineer’s estimate with
component-level historical analogs or vendor quotations. This reference design was largely complete by
the end of CY2018, with minor refinements at the sub-system level for architectural coherence
expected in QI CY2019, incorporating feedback from the review conducted the prior fiscal year. The
final reference design proposal documentation, including the supporting cost model documentation, will
be on-going through the package submission to the Astro2020 Decadal Survey in Q4 FY2019.

RISK & MITIGATION: Expedite completion of project documents prior to the call for project
submissions to DS2020.

QSU2 FY2019



POP MILESTONE # 4.6.22 B cos:

ngVLA B schecute
Antenna Optical Design - Scope

COST: SCOPE:
Labor Actuals Expected Feed and antenma work through Q1 suggest
s s that the existing reference optical design is
Matertsl Aceials Expected near optimal. Therefore, no update will be
$ s issued at this tme. Addtional studies to
wform open technical parameters are in
Fravel Acuuals Expecred progress and will be reported by Q4
$ $
SCHEDULE: RISK & MITIGATION:
Milestone Schedule  Targee Risk Mitigation
| Kavived optical dongn  OMDO01Y OV N0 I Sgndicane changes to | Raored
LR T opned desge we requred
mecharscal dcugn
coatracs 1 Opocal devgn drives 1 Provide reference opocal
wierng mechaney deag dewgn for corceptanl dewgn
2 Food ponmon tolersnce NA OWVIRV201Y sage
Mty
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COST: No impact.

SCOPE: Antenna Optical Design: A reference antenna optical design was developed in FY2018. This included a
preliminary down-select of major optical parameters, and also shaping profiles (mapping functions) to optimize
G/TSYS with Gaussian feed horns. We planned to revise this optical design, with an emphasis on the down-select of
major optical parameters given lessons learned from antenna design activities through QI, and issue this revised
optical design as an input to the next antenna mechanical design contract.

The conclusions from the design activities through FY2019 QI is that the reference optical design is near optimal.
Small changes in the opening angle (emphasis on 55-58 degree opening angles) and mapping function are currently
being investigated, but the main aperture size, subreflector size, f/D, and tilt angle all remain unchanged after this
analysis. Focused studies into the optimal opening angle and mapping function are underway and will be reported by
Q4. The final optimization for the feed opening angle and mapping function is not expected to have a material
impact on the conceptual design of the antenna and we will therefore keep these parameters open for an additional
calendar year, with an update expected in Q2 FY2020.

SCHEDULE: The new milestones associated with this work are:
I) A report on feed position tolerances, with input to final opening angle and mapping function selection, will be
delivered by Q4 FY2019.

2) An updated (or confirmed) optical prescription will be provided to the antenna designer by Q2 FY2020.

RISK & MITIGATION:

The most significant risk associated with this deliverable is that large changes are required to the optical design
based on lessons learned in the front end and antenna design efforts. This risk is effectively retired, with the
parameter space narrowed sufficiently to permit a robust conceptual design exploration on the mount. Should the
parameters of the optical design prove too demanding structurally, the project now has the tools in place to analyze
changes to the RF design and work in concert with the antenna designer on an optimized solution, using the
reference optical design as the baseline.

QSU2 FY2019
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POP MILESTONE # 4.6.27 B cos
ngVLA . Schedule
Wide Angle Feed Prototype . Scope
COsST: SCOPE:

Labor Aceuals Bxpected Prototype wide-anghe feed fabricated
s s

Material Actushy Expected

$ $

Travel Actuals Expecied

$ s
SCHEDULE: RISK & MITIGATION:

Miettone Schedule  |[Target Risk Muigation

| Prototppe wide angla 201 Completed = I NA NA

foed Libeicated Qi

QSUIFYIOI®

Owner: Dana Dunbar

COST: No impact.

SCOPE: Wide Angle Feed Design: A wide-angle axially corrugated feedhorn will be built, consistent
with the reference design. The main aim of this activity is to adopt newer design techniques and develop
an understanding of the electromagnetic behavior of feeds with wide illumination angles (90-110
degrees). A more detailed understanding of the polarization response and cross-polarization power will
inform the polarization calibration strategy. The design was developed in FY2018, with fabrication
expected by Q3 and final test reports by Q4. The fabrication was completed in Q2 FY2019 and the unit
is in testing.

SCHEDULE: Fabrication scheduled to be completed in Q4 FY2019; Completed in Q2 FY2019.

RISK & MITIGATION: No impact.

QSU2 FY2019
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POP MILESTONE # 4.6.39 B cos:

ngVLA D Schedule
Astro2020 Decadal Survey Cost Estimate [ scove

COST: SCOPE:
Labor Aceuals Expected Prepare a raf-adjusted, fully costed, and
s s documented cost estimate for the reference
Matertal Aceushy Expected design; formatted for Decadal Survey
$ s Astro2020 submissson
Travel Actuals Expected
$ s
SCHEDULE: RISK & MITIGATION:
Milestone Schedule  |Target Risk Mitigation
1 Aatro 2020 O comt 11018 V01 | ogViA ubownion to the | | Tha reference desgn cost
evirale Ao 2020 Decrdal Servey  documenty will be complened
n eadequately » dance of the Astro 020
dotumented Decadd Servey Call for
Mo

QSUIFYIOIS

COST: No impact.

SCOPE: No impact.

SCHEDULE: The scheduled completion date for this milestone was predicated on an anticipated
Astro2020 Decadal Survey submission in the first quarter of FY2019. The Astro2020 DS timeline has
slipped and it is now anticipated that the submission of the ngVLA’s reference design will be mid-to-late
FY2019 (Q4). An internal review of the existing cost estimate has been conducted and the cost
model/cost estimate will continue to be refined. At such time as we receive the Astro2020 DS Call for
Submissions, the proper cost documentation will be finalized and prepared.

RISK & MITIGATION: An important element of the ngVLA’s Astro2020 DS submission package is a
rationally costed design. An internal review of the current cost estimate has been completed and the

cost model/cost estimate will continue to be refined. The reference design cost documentation will be
completed prior to the Astro2020 Decadal Survey Call for Submission.

QSU2 FY2019
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POP MILESTONE # 4.6.41 B cos:

ngVLA B schedue
Release of Systems Engineering Documentation - Scope
COST: SCOPE:

Labor Acnals Bxpected Provide final versions of systems engineering
$ s process planning and documentation

Masterial Actush Expected

$ $

Travel Actuals Expecied

$ $

SCHEDULE: RISK & MITIGATION:

Milestone Schedule  Target Risk Mugavon

' "’_"“m"' wd FO. 10019 Lot | Mring delays of e | Prareae 04 sl of e

Aoroni of symese peogect’s SE result projery St posnen

;geconTy procem
pranmng and
G VWt Ll

radequte 3dvance of
reguremenrty defrnvtion
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COST: No impact.

SCOPE: Several Systems Engineering (SE) planning documents and related processes were established in
FY2018, based on NRAO Standard Operating Procedures (SOPs) which incorporate INCOSE processes
and best practices. Some document preparation assigned to FY2018 milestones fell behind due to a six-
month delay in recruiting a full time Systems Engineer. Previous SE-related milestones have been
addressed early in 2019 as work continues to develop processes and documentation in configuration
control, reliability, quality, safety, integration, verification, and other areas needed to support the ngVLA
life cycle. Systems engineering will continue to provide document management, development of project-
wide standards, and planning for reviews. An SE consultant has on-boarded and will support the decadal
submission in FY2019 with oversight of SE processes, document management, and document
preparation. The consultant has developed a schedule for the completion of required SE-related
documents by the end of May 2019 with formal review/P.O. sign-off on-going through the Astro2020
Decadal Survey submission anticipated in FY2019 Q4.

SCHEDULE: Q3 FY2019

RISK & MITIGATION: Prioritize the backfill of the SE position, so that the hiring delay does not result in
a delay of definition of requirements.

QSU2 FY2019
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POP MILESTONE # 5.3.1 [ cost

CDL B scheaute
Build and test Band | amplifiers . Scope
COST: SCOPE

Labor Actuahs cten  Expected wtm oo tutpeo Device ritk was retired at the expense of schedule
$82 & $6A6 K (S84 K) Since these CLNAS are not on the critcal pach,

NAOYASIAA spproved a CRE to delay the
Magerial Aczuals v Expactod v dme (ons bt
- e complation of this project by six months, which

$95k $AUSKS 5K enables us 1o continue to deliver at the original rate
Travel Actunls setn  Expeciod w-dm twes-botpry without having to catch up
$0 $0
SCHEDULE: RISK & MITIGATION:
Milestone Sehedule | Target (CRE) | Rk Mitigation
| Bodd and st Band | 018 [ 30019 (O 4 | Remuning Cryo-) | Nuw batch of Sewicns sboaned from »
argdany [Done] Srvries wars pusrw dfurert Sl o he e Cryee ) waler
(12 artcieniatr) o JPL Jeem 00 rescien the prodiem
1 Same 3 bowe 138019 Nora 2 Adduipnsd cashs (san | 3 Mot of hane tashs are sow (omplete
) Sama 3¢ 3bowe 0019 02019 (O &) Sotal) Weorded

LAt L]
4 Same 3 2bow 01 00N
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COST: Although we still expect to complete the project within the originally allocated budget, labor costs
have been running over original estimates due to escalation of machining and chemical plating, effort to
improve technical performance at NAOJ/ASIAA request, and time allocation of senior personnel on project.
Costs will be carefully monitored each month to ensure assigned budget is not exceeded.

SCOPE: Remaining (first stage) devices on hand from the Cryo-3 wafer produced compliant but poorer noise
temperatures. Consequently, significant rework was necessary to continue delivering amplifiers with
performance similar to earlier delivered units. Investigations were undertaken to evaluate devices from
another field on the same Cryo-3 wafer as well as devices from another commercial source. The former
approach yielded good results and is being pursued. Also:

* The amplifier group was engaged in repairing NRAO amplifiers and producing a small number of amplifiers
for other projects and that absorbed some resources. Those tasks are now almost complete.

* Some amplifier group time/resources were absorbed in supporting the JPL/DSN team visits to the CDL
(part of the NRAO/JPL MoU under which Cryo-3 devices were obtained)

SCHEDULE: NAQOJ and ASIAA approved a change request for a no-cost six month schedule extension to
revise the project completion date from October 2019 to April 2020. This allows for us to continue
production at the originally agreed rate of four CLNAs/month and meet the delivery requirements without
having to catch up.

RISK & MITIGATION: A new batch of devices obtained from a different Cryo-3 wafer from JPL seemed to
resolve the problem. Repair and production of amplifiers for another project (which absorbed amplifier group
resources are completed/almost complete). We expect to be able to produce Band | CLNAs at the prior
established rate (which was sufficient). We do not plan to catch up to the original SoW schedule, since a
schedule CRE to modify the formal delivery schedule was approved.

QSU2 FY2019
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POP MILESTONE #5.3.4 [ cost

CDL D Schedule
CUP ASIC Devices (prototype) [ ] scope
COST: SCOPE:

Macaril Acomis Bxpectnd The VMHDL design has to be reworked (in
$47 1k spern $3600 budgeted progress) in light of issues discovered by the
($4075k contracted) $3 ASIC semiconductor team on the original
design submitted to them

(1) Amounts include total scope of work, including
production wnits

() $240k adduiconal “Team On-Hold™ fee added
10 wendor Contract

SCHEDULE: RISK & MITIGATION:
Miettone Schedule | Target Risk Maigation
| Racare engneareg L )] W00 I Seversl Sengn errory wars | Radeugn effort will result
ASIC prototype om Setacced o che ANt 2arstios = D rapenericon of
wendor fugn. wha errplured nen YHOL code il adren @
Wandar & boar wrihoi ol mashadoregy  of e sbewe aredy
" O3 erglemancanoe. Ceacheded NSeTArealy Wrgrieng T
Aesiabday ¢ wovasdnr siues wnd Whancen of surreis when
Db ad rrang Lrlioora B ARC a mplemarced
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COST:

The S3 ASIC vendor assessed a one time, “team on-hold fee” of $260k to agree to NRAQO’s request for schedule change to
allow time to correct the VHDL design.

Budgeted amount was set at the PDR, but the actual ASIC RFPs were sent out afterwards. Four out of five bids came out
above what was budgeted and the one under didn’t meet the technical requirements and got a low score.

Difference between the contracted and budgeted values will be paid by using contingency funds (sufficient contingency funds
were budgeted and are available).

SCOPE:

During initial phase of front-end and back-end activities based on RTL drop #| received from NRAO on 20-Jan-2019 the S3
ASIC Semiconductors team identified a list of unspecified, undefined and/or unclear technical requirements.

A number of RTL design issues were also reported by S3 ASIC Semiconductors to NRAO.

NRAO subsequently analyzed the feedback and comments from S3 ASIC Semiconductors and acknowledged that they must
undertake substantial work in order to finalize their requirements, the RTL code and the documentation.

NRAO has requested that the overall project schedule be substantially modified in order to allow us to complete our
deliverable for RTL drop #2.

NRAO is in the process of reworking the VHDL design for the scheduled RTL drop #2 on 6 May 2019.

SCHEDULE: To execute the redesign effort, additional schedule is required to complete this task. CUP ASIC Prototype Devices

are

now scheduled for |3 January 2020.

RISK & MITIGATION: The ASIC development is at very high risk due to:

Several design errors in the first iteration design.

Non-standard hierarchical design methodology that was adopted.

Use of non-standard implementation practices.

Exclusion of considerations for testability.

No timing data simulations were performed on the first iteration VHDL design.
Amount of rework to correct all of the above deficiencies add a lot of risk.

The redesign effort will result in the regeneration of VHDL code and address all of the above, thereby substantially improving the
chances of success when the ASIC is implemented.

QSU2 FY2019
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POP MILESTONE #5.3.5 B cost
CDL [ ] schedute

CUP circuit card assemblies - Scope
COSsT: SCOPE:

Labor Acuais Expected No change in scope. Additional schedule is

S $ requested to accommodate delay in

Matertal Acsusls Expected designing these cards due to added work

$ s scope for the ASIC redesign and also wo

accommodate the delay in delivery of the

Travel Actuals Expected ASIC

$ $

SCHEDULE: RISK & MITIGATION:

Miestone Schedule | Target Risk Magavon

1| CUP oo card (% r )] S0 1| Dalay in completon of e ASIC | | Addtionyl schadide

It devgn (000 1o requred rework) | requested o ddrens this

will e 2 “Inockon” deday n foresees awe
e wart of crout card
e Aho delay 0 De

Selvary of the ASC will delay

O Leatnyg of the Crowt crth
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COST: No impact.

SCOPE: No impact.

SCHEDULE: Additional schedule is requested to accommodate delay in designing these cards due to
added work scope for the ASIC redesign (milestone #5.3.4) and also to accommodate the delay in
delivery of the ASIC.

RISK & MITIGATION: Delay in completion of the ASIC design (due to required rework) will cause a

“knock-on” delay in the start of circuit card assemblies. Also delay in the delivery of the ASIC will delay
the testing of the circuit cards. Additional schedule is requested to address this foreseen issue.

QSU2 FY2019
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POP MILESTONE # 5.3.7 [ cost

CDL

Evaluate upgraded balanced IF amplifiers D Scope

COsST:

Not yet known, Cost impact assessment i
will ongoing and will be incorparated into 3
formal CRE soon Tha foursguare
represents 3 look-ahead assessment for the

SCOPE:

Orignally, this work was a follow on eration
after 3 POP2018 midgstone for 4-17 GHz
Balanced IF ampiier. After the Band 6v2 CoDR,
the 1cope has been revised to implement a
wider bandwidth (4-16 GMx) balanced If

milestone due at the end of FY2019 Q3. ampliar, which required new CoOMpanent
CLNAs 23 well as design and manufacture of

new wperconducting IF hybrids
SCHEDULE: 'RISK & MITIGATION:

Mdestone (Schodule | Target Risk Metigation

1 Evihate wpgraded V019 30000
Salwced IF ampidfert

| Adduonal weopa wil cana 1 gt samamant 5
e orgnad mlaitone dale 10 rogrest M e Uive of
be mumad 3 wall 13 the wrmng D fouraquere dtar
Sudget to be eacended whach 3 formad change
regueit wil be WAmviled 0
wlered De whwdde and
Sodpes for T tak,
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COST: Cost impact assessment is still ongoing and will be incorporated into a formal CRE. This four-
square represents a look-ahead assessment for the milestone due at the end of Q3.

SCOPE: Originally, this work was a follow on iteration after a POP2018 milestone for 4-12 GHz
Balanced IF amplifier. After the Band 6v2 CoDR, the scope has been revised to implement a wider
bandwidth (4-16 GHz) balanced IF amplifier, which required new component CLNAs as well as design
and manufacture of new superconducting IF hybrids.

SCHEDULE: Additional schedule is requested to accommodate delay in designing and implementing new
superconducting IF hybrids, as well as procuring and testing new cryogenic low noise amplifiers.

RISK & MITIGATION: Additional scope will cause the original milestone date to be missed as well as the
budget to be exceeded. Impact assessment is in progress at the time of writing this four-square after
which a formal change request will be submitted to extend the schedule and budget for this task.

QSU2 FY2019
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POP MILESTONE # 5.3.9

CDL
Ka-Band Feedhorns for VLBA

COST: SCOPE:

Labor Acuais Bxpected This milestone was set in the operatng plan in

s s anticipation of the need for Kaband recewers

Matertal Aceualy Expected for VLBA. Although there was some initial

$100 s planning and dacussions for such receivers, this
project was not mtated unce the USNO

Travel Acuuals Bxpecied funding faded to maternlize. Milestene cancelled

$ s

SCHEDULE: 'RISK & MITIGATION:

Miertone Schodule | Target Risk Mitigation

1 Tant data (scammering MY Cancald 1 Nane | Not Appheable

Parametery)

QSUIFYIOIS

COST: No impact.

SCOPE: This milestone was set in the operating plan in anticipation of the need for Ka-band receivers
for VLBA. Although there was some initial planning and discussions for building such receivers, this
project was not initiated since the USNO funding failed to materialize. Milestone cancelled. Subsequent
milestone 5.3.10 with deliverables in Q3 and Q4 will be cancelled as well.

SCHEDULE: No impact.

RISK & MITIGATION: No impact.

QSU1 FY2019



POP MILESTONE #5.3.12 B cost
CDL [ ] schedute

Test SADC prototype ASIC B score
COST: SCOPE:
Labor Actuals Expected While we have the prototype ASIC on hand,
s s testing it has Been delayed due to lack of critical
suff who have been assigned to other tme-
Matertal Actialy Expected criteal tarks. (ALMA CUP ASIC effort)
s $
Addmonal schedule requested to allow oneical
Travel Acwals Expecied DSP staff to complete other time sensitive
$ s assignments and then transition to tha Tk
SCHEDULE: 'RISK & MITIGATION:
Miettone Schedule 'Tm Risk Mitigation
1 Tawt SADC prototype | #200019 VR0 1 On the nese tarm thace it | Mave Nred sddeianal DSP il
ASIC Bk of palible Tme on 3t the COL us rebeve cronl
the part of relevant DSP staff seeded to tomplets thn
10 1o dewote to S promet
Progece
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COST: No impact.

SCOPE: No impact.

SCHEDULE: As explained above, it is foreseen that additional schedule is required to complete this task.
RISK & MITIGATION: On a near term, there is lack of available time on the part of relevant DSP staff to

devote to this project. While additional schedule should help, CDL has also hired additional DSP staff at
the CDL, to relieve critical staff needed to complete this project.

QSU2 FY2019



POP MILESTONE #5.3.13 B cost
CDL [ ] schedute

Test W-band DSSM-DOMT receiver . Scope
COST: SCOPE:
Labor Acuais Expected The recerver is complete, but is walting on a
s s functioning backend, which is being
Masterial Actush Expected diagnosed and fixed (delayed. as explained in
FY2018 carry over milestones 4.3.8 and
- = 419)
Travel Actuals Expecied '
$ s
SCHEDULE: 'RISK & MITIGATION:
Miettone Schedule "I'arg« Risk Mitigation
1 Tant Woband DFSM W01 VRN01Y 1 Completon of B | e i Slaly that o mdestons
DOMT receiver misinee & Aow will 5ot 3 inock on efect rom
tomOdere with proponed the delsped mudertonet on
tompletion of FY20IR whach € & dependent, 3nd 20
cwryover sdlestones 418 | addooml schedule &
nidly reguested to mpte the
schedde delsy ron
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COST: No impact.

SCOPE: No impact.

SCHEDULE: As explained above, it is foreseen that additional schedule is required to complete this task.
RISK & MITIGATION: Completion of this milestone is now coincident with proposed completion of
FY2018 carryover milestones 4.3.8 and 4.3.9. It is likely that this milestone will see a knock on effect

from the delayed milestones on which it is dependent, and so additional schedule is requested to
mitigate the schedule delay risk.
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POP MILESTONE # 5.3.15 Ml o
cDL . Schedule
Advanced Reflectionless Filter Implementations - Scope
COST: SCOPE

Labor Actuals Expected We have developed 1 technique for the implementation
of "elipuc” fiter resporaes in a reflectiontess form. This

s s u')muﬁes 13::0:.!0!‘;: of w-:u-ry';\mtu fiedd, i that

M " sl theoretically rexi resporae tons can pow

Acth Epeced be made refecooniess, ¢ Mast 3 low frequencies

$100 s where the needed components are avalable

Travel Actuals Expecied Retearch will contimue in sttempting to enhance the
real-world performance of refleco 35 ficers, and o

$ s make them more practical at Mgher fregquencies

SCHEDULE: RISK & MITIGATION:

Milestone Schedule  |Target Risk Mitigation

| Tant danta (scamering 01 C omgleted 1 Nooe | Not Appleabie

paravetery) Ay
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COST: Low. This was primarily a mental exercise, for which the labor (much of it off-hours) was not closely
tracked. However, the M&S required to test and prove the new concept was remarkably inexpensive for an
engineering project: less than $100 total (circuit board and parts for a 10 MHz filter).

SCORPE: Building upon a thread of inquiry started at the CDL about |0 years ago, we continue to explore and
make improvements to the reflectionless filter technology which has become not only a new design capability
for NRAO instrumentation, but also a source of academic publications, patents, and licensed income. It has
also triggered a revival of interest from the academic community in absorptive filtering techniques, as
numerous research groups are now attempting to follow where we have led. In this particular instance, we
engaged in a collaboration with a retired engineer from Spain who, inspired by our most recent publications,
felt that together we could solve one of the longstanding issues with these topologies--the realization of
"elliptic" filter responses, proven decades ago to have the maximum selectivity for any causal filter using a finite
number of elements.

Although with any discovery comes new questions, this achievement does in some ways "complete"
reflectionless filter theory in that there are no realizable filter responses left which cannot be made
reflectionless, from both ports and at all frequencies. Future explorations will no longer be about whether a
particular desired response can be realized in principle, but whether it can be realized practically and
conveniently (e.g. without transformers, at high frequency, using transmission lines, or using cavities).

SCHEDULE: The basic theoretical understanding and simulations were actually obtained in Q| of this year, but
construction of a practical test circuit was delayed as the team had to focus on other, higher-priority items.
Nonetheless, successful tests were completed at the beginning of April, with outstanding agreement between
measurement and simulation. A joint publication with our collaborator has been drafted and is now under
review at an |EEE Journal, hopefully to be published by the start of the next fiscal year.

RISK & MITIGATION: No impact.

QSU1 FY2019
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POP MILESTONE # 6.7.20 B cos

SSR B scheaute
Scientific User Supp.~ CASA Validation . Scope
COST: SCOPE:
Labor Acuais Expected CASAVS.S delivery has been defayed. but
s s extensive testing / validation is underway
Material Actuahy Expected
$ s Completion now anticipated late Aprd 2019
but may ship further
Travel Actuals Expecued
$ $
SCHEDULE: | RISK & MITIGATION:
Miertone Schodule | Target Risk Mitigation
I Vahdation of CASA 55 MDO01Y VIR0 I Llow NA

QSUIFYI0I®

COST: No impact.

SCOPE: No impact.

SCHEDULE: Now expect validation complete by May 17, 2019.

RISK & MITIGATION: Risk is low. No specific mitigation required at present.

QSU2 FY2019
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POP MILESTONE # 6.7.21 B cos

SSR B schedute
Scientific User Supp. — CASA Guides . Scope
COST: SCOPE:

Labor Acuuals Expected CASAVS.S delivery has been defayed. and s

s s now anticipated late April 2019 but may sip
Material Actush Expected further.

$ $

Impacted CASA guides will be updated as

Travel Acouals Expecied soon as posyble ator VS S i released
$ $
SCHEDULE: | RISK & MITIGATION:
Miertone Schodule | Target Risk Miugavon
| Guaden spdased o MY V01 1 Low NA
reflect CASAYS S

QSUIFYI0I®

COST: No impact.

SCOPE: No impact.

SCHEDULE: If V5.5 is released by May 17, 2019, impacted Guides are expected to be updated by June
30.

RISK & MITIGATION: Risk is low. No specific mitigation required at present.
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POP MILESTONE # 6.7.26 B cos

SSR B schedute
NRAO Papers Requirements B scoee
COST: SCOPE:

Labor Actuals Expected Establsh (intermal) comeittee to idenudy

s s requirements for NRAOPapers software
Matertal Actush Expected suite functonality

$ $

Timekne reassessed. (Existng software has

Travel Acouals Expecied been updated and is functional )

$ $

SCHEDULE: 'RISK & MITIGATION:

Miestone Schedule | Target Risk Maogaven

1 Evtablah requrements 120100018 o0 | Low NA
COrvenCiee
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COST: No impact.

SCOPE: No impact.

SCHEDULE: Still targeting 30 June 2019 for establishment of requirements committee (as reported in

Qsul).

RISK & MITIGATION: Risk is low. No specific mitigation required at present.
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POP MILESTONE # 6.7.28 B cos

SSR B scheaute
Development of US Radio Astronomy . Scope
COST: SCOPE:

Labor Acuais Expected Book on the history of the Development of
s s US Radio Astronomy s progressing well, but
Mazerial Actush Expected more sfowly than planned

- - Completion Is now anticipated by 30

Travel Actuals Bxpecued Septeenber 2019

$ $
SCHEDULE: 'RISK & MITIGATION:

Miestone Schedule | Target Risk Muaigation

| Orah complese 1010018 |00 I Low NA
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COST: No impact.

SCOPE: No impact.

SCHEDULE: Good progress is being made but the expected date of completion has slipped further and

completion is now anticipated by end Q4 (previously reported as end Q3)

RISK & MITIGATION: Risk is low. No mitigation required.
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POP MILESTONE # 6.7.39 B cos

SSR B scheaute
Reber Predoc Selection . Scope
COST: SCOPE:

Labor Accuals Expected Proposal deadline 18 Apr 2019

s s

Material Actushy Expected Selection expected by 30 Apr

$ s

Travel Actuals Expecued

$ $

SCHEDULE: | RISK & MITIGATION:

Miertone Schodule | Target Risk Mitigation

1 Selecnon completed a0y 0401 I Low NA
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COST: No impact.

SCOPE: No impact.

SCHEDULE: Minor schedule slip.

RISK & MITIGATION: No impact.
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POP MILESTONE # 7.5.20 B cos
DMS .Schcdulo

CASA 5.5. Release . Scope
COST: SCOPE:
Labor Aczuals Expected
OMS funds this activity ot o higher WS level Provide initial support for ALMA Cycle 7 and
funcuiomality needed by the Cycle 7 pipeine; also
Matertal Acaunks Epected will provsde improvements for VLASS
$ $
Travel Actuals Expected
$ s
SCHEDULE: RISK & MITIGATION:
Miettone Schedule | Target Risk Muigation
| CASA § 5 Rolgmra NIy VIR0 1 Roguromansy savdegutty | Soerchic Developmane Land
1 Code complentty 1 Pun longer lead trees
1 Vahdation test deliyt 1 Vakdation Lead montorng
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COST: DMS funds this activity at a higher WBS level. Costs are not tracked for this milestone.

SCOPE: Provide initial support for ALMA Cycle 7 and functionality needed by the Cycle 7 pipeline; also
will provide improvements for VLASS.

SCHEDULE: Release was delayed by delayed requirements and code complexity in the particular area of
a critical change to imaging code.

RISK & MITIGATION: |) Ambiguous requirements have caused delays. A Scientific Development Lead
has been appointed to address detailed requirement definition and solutions with the stakeholders in
regular meetings. 2) The complexity of the code has caused delays, as changes in one place introduce
errors in another. In the short term longer lead times for changes will be needed. Over the longer
term, CASA plans to make structural changes as part of the next-generation CASA development. 3)

Validation test delays can be introduced by the matrixed nature of the validation testing team. The
Validation Lead is monitoring for delays in an effort to maximize test turnaround.
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POP MILESTONE # 7.5.21 B cos
DMS D Schedule

CASA 6.0 Release B scoee
COST: SCOPE:
Labor Actuals Expected Major wpgrade o the CASA environment,
DMS funds this actmty of @ higher WES level prowiding a modularized industry standard
Matertal Aceials Expected representation of CASA that is Python 3.6
$ s complant. Baselined to ALMA cycle 7
release for mégration of ppeline and user
Fravel Acouals Expecied bate over the subsequent year
$ $
SCHEDULE: RISK & MITIGATION:
Midestone Schedule | Target Risk Micigacion
| CASA & bota praview 42402019 VIR0 1 Orphanad lapacy Ancoon | | Addtional e seugranants
2 CASA & refasss 1019 MY s GUh
2 Lar responss 5o new 2 Paphcate oid weertace 2
moddaraton optronal mode
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COST: DMS funds this activity at a higher WBS level. Costs are not tracked for this milestone.

SCOPE: Major upgrade to the CASA environment, providing a modularized industry standard
representation of CASA that is Python 3.6 compliant. Baselined to ALMA Cycle 7 release for migration
of pipeline and user base over the subsequent year.

SCHEDULE: CASA 6.x is being developed to provide a parallel testing path for the 5.x series of

production releases. The original schedule was changed to align with ALMA Cycle 7 so that ALMA can
migrate to CASA 6 for Cycle 8 using with the ALMA Cycle 7 as a comparison baseline.

RISK & MITIGATION: [I) CASA has functions and GUI's which the current development team does not
have experience with. Staff will be reassigned from other CASA tasks to provide migration support. 2)
Many current are used to a monolithic package containing a custom environment preconfigured for
them. For users that prefer this, the old interface will be replicated as an optional mode. Note that our
new industry standard approach will be more familiar to the Python community and provide more
flexibility.

QSU2 FY2019

29



POP MILESTONE # 7.5.23 B cos
DMS .Schcdulo

Measurement Set v3 (MSv3) - Scope
COST: SCOPE:
Labor Actuals Expected Deliver; 1) the logical schema for the new
OMS fund's this actmity ot o higher WES level format. 2) a test report showing how the
Masertal Aceushy Expected casacore table data system (CTDS)
$ s performance can meet the needs of
expected future 'O demands
Travel Actuals Expected
$ s
SCHEDULE: RISK & MITIGATION:
Milestone Schedule  |[Target Risk Mitigation
| Datvar schama and | e 1) R0 1 Feadack from the | Cotuate tha schama early 88
et Pepint community may need 1o be | allow tme
e orporated
1 Colaborstion « resourcen 2 Contirue commumeation
sce under NBAD control mansor for delayy
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COST: DMS funds this activity at a higher WBS level. Costs are not tracked for this milestone.

SCOPE: Deliver: |) the logical schema for the new format, 2) a test report showing how the casacore
table data system (CTDS) performance can meet the needs of expected future I/O demands.

SCHEDULE: Work is done as a cooperative effort between NRAO, ASTRON, and SKA resources. All
organizations have had critical projects which has pulled resources away from this and created the delay
in the deliverables. Much of the work has been completed, and a schedule has been created to complete
the final tasks, with resources assigned. Further delays are still possible which are outside of NRAO
control. We will continue regular communication and monitor for delays.

RISK & MITIGATION: One of the tasks for completion is to circulate the revised schema to the
community for feedback. While the changes are primarily extensions to the schema, there may be

questions which need to be addressed. The schema will be circulated early in Q3 FY2019 to provide
time for feedback.
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POP MILESTONE # 8.5.7 [] cost

PMD . Schedule
Multicancha Mass Concrete Works Complete . Scope
COSsT: SCOPE:

Scope of the project has not changed
however. due to rework of poor quality
concrete work. the amoumt of to be
completed has increased

SCHEDULE: 'RISK & MITIGATION:

Midestone Schedule  |Target Risk Mitigation

| Mulecaacha Magt 12310018 oNI5019 1| Contractor unable to | Masvtan o qualny itandands
Concrece Weoria Sehwer On Qualcy
(W“.l 3 Conarainee wnabie o 3 wartomgang mraval fve s

Sehver on 1chedde
Bawinrh coining sihetide

1o g
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COST: This is a fixed price contract represented by the green bar in the chart, however the contractor
is $650,000.00 over budget, behind on schedule and at risk of withdrawal from the contract. NRAO will
negotiate monetary incentives for the contractor to finish the contract on a new more realistic schedule.

SCOPE: No impact.

SCHEDULE: Contractor has asked for 120 days beyond the current schedule. We do not feel this is
realistic based on the rework necessary to repair current non-conformances combined with our
understanding of the schedule of delivery of the membrane. We have requested a more realistic
schedule to which we will negotiate the schedule of incentives.

RISK & MITIGATION: Quality remains an issue. We have closely monitored the quality of work and
submitted non-conformance reports on each issue. We also have recommended a change of site
management to the contractor as part of the contract renegotiation with incentives.
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POP MILESTONE # 8.5.8 [ cost
PMD . Schedule

Multicancha Beams Erection Complete . Scope
COsST: SCOPE:

Scope of the project has not changed
however. due to rework of poor quality
concrete work. the amount of to be
completed has increased

SCHEDULE: RISK & MITIGATION:
Miestone Schodule | Target Risk Mitigation
| Mulecaacha Reamt 12317018 01 1| Contractor unable to | Masvtan oy qualny itandands
Lrecoon Complete Sehwer On Qualcy
3 Contraines wabie o 3 i ariomaung wranal ¢ vees

Sobvor on chedde
Bawinrh coining sihetide

1o g
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Notes are the same as 8.5.7

COST: This is a fixed price contract represented by the green bar in the chart, however the contractor
is $650,000.00 over budget, behind on schedule, and at risk of withdrawal from the contract. NRAO will
negotiate monetary incentives for the contractor to finish the contract on a new, more realistic
schedule.

SCOPE: No impact.

SCHEDULE: Contractor has asked for 120 days beyond the current schedule. We do not feel this is
realistic based on the rework necessary to repair current non-conformances combined with our
understanding of the schedule of delivery of the membrane. We have requested a more realistic
schedule to which we will negotiate the schedule of incentives.

RISK & MITIGATION: Quality remains an issue. We have closely monitored the quality of work and
submitted non-conformance reports on each issue. We also have recommended a change of site
management to the contractor as part of the contract renegotiation with incentives.
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POP MILESTONE # 8.5.9 [] cost
PMD - Schedule

Multicancha Membrane Installation Complete . Scope
COST: SCOPE:

Scope of the project has not changed
however. due to rework of poor quality
concrete work. the amoumt of to be
completed has increased

SCHEDULE: 'RISK & MITIGATION:
Miestone Schodule | Targes Risk Mitigation
| Multcaacha Mermbrane 013102019 01019 I Contrattor uuable 1o | Mantam our quabty tandindy
Insaiazon Complene debwer on Qqualcy
1 Contractor yrable 1o 3 Incarowang el reeork

delver on schedde
Rework cauting swheadide
to v
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Notes are the same as 8.5.7

COST: This is a fixed price contract represented by the green bar in the chart, however the contractor
is $650,000.00 over budget, behind on schedule, and at risk of withdrawal from the contract. NRAO will
negotiate monetary incentives for the contractor to finish the contract on a new, more realistic
schedule.

SCOPE: No change in scope.

SCHEDULE: Contractor has asked for 120 days beyond the current schedule. We do not feel this is
realistic based on the rework necessary to repair current non-conformances combined with our
understanding of the schedule of delivery of the membrane. We have requested a more realistic
schedule to which we will negotiate the schedule of incentives.

RISK & MITIGATION: Quality remains an issue. We have closely monitored the quality of work and
submitted non-conformance reports on each issue. We also have recommended a change of site
management to the contractor as part of the contract renegotiation with incentives.

QSU2 FY2019
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POP MILESTONE # 8.5.10 [] cost
PMD . Schedule

Multicancha Sport Flooring Installation Complete . Scope
COsST: SCOPE:

Scope of the project has not changed
however. due to rework of poor quality
concrete work. the amount of to be
completed has increased

SCHEDULE: RISK & MITIGATION:

Mdertone Schedule | Target Risk Mitigation

| Mulecancha Sport 033112019 o310 I Contractor unable to | Masvtan our quabty icandards
Foorng saianos Sehwer O Qualcy
Complote 3 Conaruitas walie \o 3 wartomgang mraval fve s

Sobvor on chedde
Bawinrh coining sihetide

1o g
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Notes are the same as 8.5.7

COST: This is a fixed price contract represented by the green bar in the chart, however the contractor
is $650,000.00 over budget, behind on schedule, and at risk of withdrawal from the contract. NRAO will
negotiate monetary incentives for the contractor to finish the contract on a new, more realistic
schedule.

SCOPE: No change in scope.

SCHEDULE: Contractor has asked for 120 days beyond the current schedule. We do not feel this is
realistic based on the rework necessary to repair current non-conformances combined with our
understanding of the schedule of delivery of the membrane. We have requested a more realistic
schedule to which we will negotiate the schedule of incentives.

RISK & MITIGATION: Quality remains an issue. We have closely monitored the quality of work and
submitted non-conformance reports on each issue. We also have recommended a change of site
management to the contractor as part of the contract renegotiation with incentives.

QSU2 FY2019
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POP MILESTONE # 8.5.17 Il cos
PMD - Schedule
NM Continuing Education . Scope
COST: SCOPE:

Labor Actuals Expected Each quarter the NM Operations PMD

s s office will provide learming opportunities to
M o £ New Mexico Operations in PM and SE

_ practces. PMD will offer four learming

$ $ sessions throughout the fiscal year with the
Travel Actuals Expected content selected and tadored for NM

s s Operaticas staff
SCHEDULE: |RISK & MITIGATION:

Miertone Schodule | Target Risk Mitigation

1| NM Contrging a0y Completed 1 Low NA

Edutanon U019

QSUIFYI0I®

COST: No impact.

SCOPE: No impact.

SCHEDULE: Milestone completed when Lauren Zuckerberg presented “Project Management Basics &
PMD @ NRAO” to the Leadership Cohort on 4/10/2019 in Socorro, NM.

RISK & MITIGATION: No impact.
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POP MILESTONE # 8.5.22 B cos
PMD .Schcdulo

VLEBA St Croix Repairs - lssue Contracts for Steel Repairs & Antenna Painting . Scope

COST: SCOPE:
Labor Acuals Bpected The scope of work for the St Croix Repairs
s s project requires contracts with vendors for
Matertal Actush Expected the rust abatement and UHP/Paint work
$ $
Travel Actuals Expected
$ $
SCHEDULE: RISK & MITIGATION:
Mikettone Schedule | Target Risk Mutigation
1 Sgn conmract weth ANIN0IY ¢ deted § UM P domirait 1 et s oved | NRAD CAF wll wirs
vendor b stael work 02872019 i bl et o osnctiorrain] endt
3 S conr st weh 0AII0Y CA0IY * tvglete
vendor for UHPpaine 3 Avdanms Quvabops doryinin Soe Ao Pl re s o w o teme
warh eoparer e befure Phe rww pord w Setween - uel shatervart
ppiet il pars wien
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COST: No impact.

SCOPE: No impact.

SCHEDULE: The contract for the rust abatement work is in place, but the contract for the HP/paint
work is with the NSF awaiting approval since the amount exceeds $250,000. No major impacts to
scheduled work as long as the UHP/Paint contract is approved by the NSF before 4/30/2019. Overall for
the project, we have abundant float in the schedule. However, if the UHP/Paint work is delayed it could
resulted in a prolonged downtime of the antenna in which no work is being done, which would be
unfortunate for our users.

RISK & MITIGATION:

)

2)

QSU2 FY2019

Risk: The UHP/Paint contract is not approved and signed by the vendor and NRAO by the time the

rust abatement work is complete. Mitigation: NRAO CAP will work with the NSF to gain approval
of the contract before 4/30/2019.

Risk: Antenna develops corrosion due to exposure before the new paint is applied. Mitigation:
Minimize/eliminate time between rust abatement and paint work.
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POP MILESTONE # 8.5.23 B cos:

PMD D Schedule
Manage and track Astro2020 Decadal Survey submission package - Scope
COST: SCOPE:
Labor Actuals Expected
s s Final Reference Design Packet ready for
swbmession 1o Astro2020 Decadal Survey
Masterial Actush Expected process.
$ $
Travel Actuals Expected
$ s
SCHEDULE: 'RISK & MITIGATION:
Miettone Schedude  Target Risk Mivgaton
| Manape and trach 10201y V001 | ngVLA » ion o os |1 B s domiaten of
As2r02010 Dt AumJO.\:";;.-‘ adad S wey p::'-t-‘-o::‘n prvie 10
Swrvey wbeauon n eudeguately the call for project
pochags docurmereed wbmancea to the Awro N0
Oecatd
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COST: No impact
SCOPE: No impact

SCHEDULE: To demonstrate that the NRAO understands the technical risk and cost of the proposed
facility, the ngVLA Project Office is preparing a reference design for the array that describes the system
architecture and a viable concept for each major element within the ngVLA system. The selected
concepts have quantifiable technical risk and a sound cost basis, typically an engineer’s estimate with
component-level historical analogs or vendor quotations. This reference design was largely complete by
the end of CY2018, with minor refinements at the sub-system level for architectural coherence
expected in QI CY2019, incorporating feedback from the review conducted the prior fiscal year. The
final reference design proposal documentation, including the supporting cost model documentation, will
be on-going through the package submission to the Astro2020 Decadal Survey in Q4 FY2019.

RISK & MITIGATION: Expedite completion of project documents prior to the call for project
submissions to DS2020.

QSU2 FY2019
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POP MILESTONE # 8.5.33

PMD
ALMA Band év2 Receiver Upgrade Project Kickoff

COST: SCOPE:

Labor Actuals Expected POP mulestone cancelled for FY2019 and will
s s be re-submitted with the Band 6v2 project is
Matertal Actushy Expected spproved

$ $

Travel Actuals Expected

$ $
SCHEDULE: RISK & MITIGATION:

Milestone Schedule  |[Target Risk Mizigation

1 Kigholt Moating 1208 Y/ 1 Progect mot sppiowed | Dby kchell mistnyg

QSUIFYIOI®

COST: N/A — still in proposal stage.
SCOPE: Project scope will be fully defined in the proposal.

SCHEDULE: A successful Conceptual Design Review (CoDR) was held on Sep 25t 2018. Although the
original intention was to submit a preliminary design proposal for the Nov 2018 ALMA Board meeting,
NRAO now intends to down-select design options through a series of development studies during
FY2019, and submit a preliminary design study leading to a prototype cartridge in FY2020. This
approach also will allow the development team to fill needed roles in the technical team before
proceeding with an ALMA project commitment. We will, thus, cancel the preliminary design POP
milestone for the remainder of this year, and reintroduce it in the next POP.

RISK & MITIGATION: If the ALMA Board does not approve the project, the team will implement any
necessary recommendations and re-submit the proposal for the following Board meeting.
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POP MILESTONE #15.1.5 B cos

Budget B schedute
NSF Spring Budget Meeting B scope
COST: SCOPE:

s s Annual Spring Budget Meeting w/NSF
Material Actuahy Expected

s s

Travel Actuals Expecued

$ 3

SCHEDULE: 'RISK & MITIGATION:

Miertone Schedule | Target Rusk Mugavon

1 Sprog Budget Mestng | March, 2019 | Aped 14 Noow NA

QSUIFYI0I®

COST: No impact.

SCOPE: No impact.

SCHEDULE: Unable to schedule meeting until 4/16. Meeting has been completed.

RISK & MITIGATION: No impact.

QSU2 FY2019
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POP MILESTONE #15.1.8 Bl cost
Budget B schedute
Submit Final FY2018 ICC Rates . Scope
COST: SCOPE:

Labor Actuals Bxpected Mo heoect

s s

Matertal Actush Expected

$ s

Travel Actuals Expecied

$ s

SCHEDULE: 'RISK & MITIGATION:

Miestone Schedule | Target Rusk Maugavon

1 Sobowit Furad FY 10 rsn | March, 2019 | Aprd 2O | Bace delays proyect 1 Usa propoted rases to model
deseouny ool mann
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COST: No impact.

SCOPE: No impact.

SCHEDULE: NRAO portion of the rate submission complete. Awaiting AUl completion & submission.
RISK & MITIGATION: Delays in getting the final rates delays project closeouts and the ability to do

accurate financial projections. The projects can be modelled with the proposed rates, but this is
cumbersome.
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POP MILESTONE # 17.2.9 Bl cost
Director's Office . Schedule
All-Hands Presentation . Scope
COST: SCOPE:

Labor Actuals Bxpected Mo heoect

s s

Material Actuahy Expected

$ s

Travel Actuals Expecied

$ s

SCHEDULE: 'RISK & MITIGATION:
Miestone Schedule | Target Risk Magauon
1 ARty Prpsantation  MILIJ0IY S0y Neow N'A

QSUIFYI0I®

COST: No impact.

SCOPE: No impact.

SCHEDULE: Government shutdown affected the all-hands meeting schedule

RISK & MITIGATION: No impact.

QSU2 FY2019
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FY2018 Carryovers (I)
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FY2018 Carryovers (2)
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FYI5 POP MILESTONE #3.4.62 [ ] cost
Admin (from NM Ops) . Schedule

Renew VLBA lease for Owens Valley . Scope
COST: SCOPE:
Current VLBA lease $500 per year Owns Viliey CA 10e sublenie with Owena Villey Rado

Ctasrvatory (OVRO) » pned Waker Bruben recomed an

. spdace from Asthery Resdaad on | 292010 "We dave bisn
Suling pood progres and eapect 10 gut o dral e o LA
DWW soon--we think that means & fow waoka not & few
Bpacted now lsss OVRO hopes to mondhE, Mece B rogrem has been good Wy ary hegping the
rase Wlwm Prs o badans we Saad 10 Rave e few naie v e
LADWY such that the DSATIO and LWA 15220 dha i 2 hgh priony for s too”
VLEA share is $3.000 2
yeur. ‘
RISK & MITIGATION:
Mdestone Schedule | Targec Rk Mogation
Oweea Valley Loase remewed 0073172045 | EOY 2049 | Wrpact on VLA ogeriong | | At VLA Operating
basdget (ovreare o hase busdgec 4 rucuriary
cont ~ bunt sarly mdasora | 1 Asold by perodc follow wp
are for 3 modent increase) of Cahech megotison
3 Wrgast on VERA agarsion Jrogrens
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Updated 01/10/2019

COST: Future lease costs are subject to the status of Caltech’s re-negotiation of the lease with Los
Angeles Water and Power.

SCOPE: No impact.

SCHEDULE: Owens Valley Lease: The master lease for the Owens Valley Radio Observatory is an
agreement between Caltech and Los Angeles Water and Power (the lease holder). The master lease has
been expired since March 31, 2015, and renegotiating it does not appear to be a priority for LA W&P.
NRAO has a sublease agreement for VLBA-OV with Caltech. We will continue to monitor the situation
with the master lease, and propose a new milestone for the sublease at the appropriate time.

RISK & MITIGATION:

I. Caltech has leased Owens Valley, CA for a low yearly fee. The probability of a cost increase is low,
but a budget adjustment would be needed if a cost increase occurs.
Impacts on other aspects of VLBA Operations are not likely to occur.

3. An interim agreement between Caltech and NRAO regarding the sublease during this interim period
has been discussed and our continued occupancy is not an issue.

QSU1 FY2019
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FY2018 POP MILESTONE # 3.4.27 [l cos
NM Operations B scheoue

Realfast operational for limited observing modes . Scope
COsST: SCOPE:
Labor Actuals Expecred

The scope of this milestone & to

There are no changes i budget demonstrate limited (L- and S-band)
operation of the reafost commensal fast
transient detection system on VLA, There s
no change to the scope

SCHEDULE: RISK & MITIGATION:

Milestone Schedule  |[Target Risk Mizigation

| realiont operssonad for | 120100018 VR01Y 1 Furthar 1chedle U | Ascapt Sece realans e 3
e cdnervng mang poteren HLE commentyl Tatem t does
modey LN e OppOr Tty NOL meact the man soendes

banyg dote on the wryy
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COST: No impact.

SCOPE: No impact.

SCHEDULE: Detailed testing of the realfast exposed a flaw in the underlying software, which impacts the
main observing program (notably, it affects VLASS observing). It is not perceived to be a fundamental
flaw in the architecture of the system, but rather a limitation in the current implementation in the
Correlator Back-End (CBE) software, combined with the way in which it is being used. Because of this
we could not make it part of the main observing system in this quarter. The rest of the software system
is nearing readiness, but until this fundamental problem is solved we cannot begin the commensal
observing.

RISK & MITIGATION: The risk is in further schedule slip, which limits the ability to capitalize on the
potential science opportunity for detected FRBs. Since realfast is a commensal system and does not
impact the main Pl science being done with the VLA, we accept this ongoing risk. We note that there is
an observing mode that allows observers to look for FRBs at targeted locations, which has been used
successfully in the past, and that option still remains.

QSU2 FY2019
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FY2018 POP MILESTONE #4.3.8 [l cos

CDL . Schedule
Explore DOMT calibration using hot-/cold-noise . Scope

COSsT: SCOPE:
Wland BD Prosc l-' JOm W l'q OOMT csonoes scvame w be
Labor Actuals Expected evshasied) hrsing S jrevimely Sweed Gun 4 o nacter o (e d Sy
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SCHEDULE: RISK & MITIGATION:
Miettone Schedule | Target Risk Mitigation
| Baporemantal tavt data %0010 1003 s0ar thrm, thare & | Mave Nred addtional DSP il 3
(Wequency response)  POP FY2018 bk of palible mme cn | the CDL 1o refeve ermes! vl
the part of relevast DSP | needed to complets S propect
Now revaed o 1 to dewote to S
b project

QSUIFYIOIS

COST: No consequential change in cost performance.

SCOPE: No change in scope, originally proposed experimental test data (streaming spectra) is still proposed to be collected and
delivered.

SCHEDULE: The DOMT tests utilize the W-band front-end and FPGA processor above as infrastructure, so we can't do this until
that works. The test bed for the proposed work (W-Band IRD Front End) suffered damage, and needed to be first repaired and
evaluated. The remaining infrequent glitches are caused by an error in synchronization between the FPGA writing into a memory
buffer and the CPU reading it out. This is due to excess jitter on a reference clock in a (cheap) off-the-shelf fiber transceiver card.
Preparing to use a different fiber port on the backend development kit (equipped to have better jitter characteristics). CPU code
fully debugged, but FPGA code needs to be revised. This milestone will require a second W-band front-end, which has been built
and is being simultaneously undergoing troubleshooting and fixing as necessary. Consequently, we are requesting another quarter
to complete this milestone.

RISK & MITIGATION: The W-Band IRD Front End previously suffered several technical issues:

- A damaged Back End board (which was out of warranty)
- An unexpected oscillation in the IF module
- And a damaged doubler in our test set (which has been discontinued by the vendor).

During the past quarter, each of the above have been resolved as follows:

- Back End board was repaired

- Woe did solve the oscillation, but it cost us some gain to do it.

- A suitable replacement for the broken doubler was identified, procured, and integrated into the system.

- This milestone will require a second W-band front-end, which has been built and is being simultaneously undergoing
troubleshooting and fixing as necessary.

At this point, we can read data out of the FPGA successfully, but with some occasional glitches which remain to be resolved by
using a new fiber port and revised FPGA code. The W-Band IRD receiver needs to be commissioned first, and then used to try
the new DOMT calibration scheme. Algorithm has already been formulated and can be programmed in.

QSU2 FY2019
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CDL

FY2018 POP MILESTONE # 4.3.9

Demaonstrate high-bandwideh unfermatted serial ink with integrated FE

COST: SCOPE:
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COST: No consequential change in cost performance.

SCOPE: No change in scope, originally proposed experimental test data (streaming spectra) is still proposed
to be collected and delivered.

SCHEDULE: The test bed for the proposed work (W-Band IRD Front End) suffered damage, and needed to
be first repaired and evaluated. The remaining infrequent glitches are caused by an error in synchronization
between the FPGA writing into a memory buffer and the CPU reading it out. This is due to excess jitter on a
reference clock in a (cheap) off-the-shelf fiber transceiver card. Preparing to use a different fiber port on the
backend development kit (equipped to have better jitter characteristics). CPU code fully debugged, but FPGA
code needs to be revised.. Consequently, we are requesting another quarter to complete this milestone.

RISK & MITIGATION: The W-Band IRD Front End previously suffered several technical issues:

- A damaged Back End board (which was out of warranty)
- An unexpected oscillation in the IF module
- And a damaged doubler in our test set (which has been discontinued by the vendor).

During the past quarter, each of the above have been resolved as follows:

- Back End board was repaired

- We did solve the oscillation, but it cost us some gain to do it.

- A suitable replacement for the broken doubler was identified, procured and integrated into the system.

At this point, we can read data out of the FPGA successfully, but with some occasional glitches which remain

to be resolved by using a new fiber port and revised FPGA code. No blocker problem is noted at this point, it
just needs a little more time.

QSU2 FY2019



FY2018 POP MILESTONE # 7.5.32 [llco

PMD B schecuie
VLA Electrical Infrastructure Upgrade Closeout . Scope
COST: SCOPE:

Two Charge Orders were required for this The scope of the work involved updating the
project: aging electrical infrastructure at the VLA
1. Eseablish web access for monitoring the
new tystem
1 Additioml vendor work 1o reconfigure
the switchgear parameters

SCHEDULE: RISK & MITIGATION:

Miestone Schodule | Target Risk Muigation
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COST:

Two Change Orders were required for this project:

I Establish web access for monitoring the new system

2. Additional vendor work to reconfigure the switchgear parameters

SCOPE: Overall scope is unchanged.

SCHEDULE: Project closeout is delayed due to the extended length of the power outage at the site.
Additional delays are due to the need to reprogram the switchgear and troubleshoot errors seen in the
monitoring system. NRAO CAP has closed out the procurement contract with GTI, but we are still

awaiting arc flash labels to be provided by GTI. After those are obtained, PMD will finish the mostly-
complete Closeout Report with the Project Director.

RISK & MITIGATION: The risk is that the vendor will not provide the arc flash labels. NRAO
Engineering Services is in contact with the vendor to obtain the arc flash labels.
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FY18 POP MILESTONE #4.15 B cos
ngVLA B schecute

RFI Mitigation Study - Scope
COST: SCOPE:
Labor Actuals Expected Conduct an RA mitigation study focused on
s s archizectural solutions and algorithmic
development 1o mitigate the expected risks of
Masterial Actush Expected RA "
s $
Travel Actuals Expected
$ $
SCHEDULE: RISK & MITIGATION:
Mdestone Schedule  Target Risk Mitigation
| KR mingaton study | 9300018 W00 Wadeguale wderstinding of || Radelins the s00pe of e
refexed (repory’ R magwcn (o iy MUY 10 provide & gt el
memo) ) nd nsacuated ovtrvats of the reparements
Commgurng requrevents for that i willoem for D020
MVLA 1 Mwe sdduonal volf o
Cormplete the study
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Owner: Rafael Hiriart

COST: No impact

SCOPE: An RFl mitigation report was issued in 2018. It focuses on estimating what the RFI
environment might be on the timescale of 2030. No impact at this time.

SCHEDULE: Competing initiatives within the NRAO (e.g. VLASS) have slowed progress on this
milestone, and there are currently insufficient resources within NRAO to complete the RFI mitigation
study on the timescale of DS2020. Depending upon the details of the risk mitigation strategy, the new
target date for this milestone is August 2019 (FY19 Q4).

RISK & MITIGATION: The risk of not completing the RFI mitigation study is an inadequate
understanding of the data analysis requirements needed to minimize or remove the effects of RFl from
ngVLA data. This could lead to a lack of RFI mitigation techniques in data analysis for ngVLA and an
underestimate of its computing requirements. It would also suggest to DS2020 that the technical
concept for the array is incomplete. The risk will be mitigated by redefining the scope of the activity to
provide an estimate sufficient for the purposes of DS2020 and/or hiring additional staff to complete the
study.

QSU2 FY2019
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FY2018 POP MILESTONE # 3.11.9 [ co
NM Operations - VLBA Bl scnecie
VME replacement program complete . Scope
COST: SCOPE:

Labor Acuais Bxpected Migrate all VME funcuonality to VLBA

s s control computers., including retirement and
Material Actush Expected replacement of legacy operator screens and
s s utity programs

Travel Actuals Expecied

$ $
SCHEDULE: 'RISK & MITIGATION:

Miestone Schedule | Target Risk Mitigation

| Complete V™ IOy VR01Y 1 reaad posane o I Une retead VM yctomt &4

POl Cement Srogram fudure of sgeg VE wpares f needed
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COST: No impact.

SCOPE: No impact.

SCHEDULE: The migration of all VME functionality to VLBA control computers was delayed by pointing
testing at sites FD and SC, and by technical issues with new VME hardware at sites PT, MK and OV.
More pointing testing and analysis of the hardware technical issues are in progress. Operational
software has reached a usable level of completion with improvements continuing to be developed. At
present 5 stations have been moved to the VLBA control computers, with the remaining scheduled to
be completed by the end of Q3.

RISK & MITIGATION: The risk of further delay is increased exposure to failure of aging VME hardware
between now and the end of full deployment of the new system. Now that some of the stations have
been moved we have spares available, if needed.

QSU2 FY2019
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QSU2 FY2019 Budget Report
Laura Lockledge

52



QSU2 FY2019

Budget Overview: FY2019 Q2
* |CC/IDC reflect FY2018 provisional rates

* Generally underspent
- QI slow
-~ Shutdown
* Benefits @ 31.9 vs. 36% budget
~ Insurance billing
— Vacation contribution
— Medical vendor change
— Net credited to fund sources — in Director'’s Office WBS

QSUIFYI0I®
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CSA-V Q2 Results

[ —

NSF INRSO  INSSD IRAS0  1000%)
Carryforward'Other 1.165 5215 S5 00N
Total CSA-V Revent 40015 44,048 44045 1000%)
Telewcope Ops oM 12230 a8 a7y
Development 157% 1289 1257 382N
Science Ops “ne LR EE IR PR LY
Admn Services 10249 10088 1912 390X
Direcror’s Office 1489 120y 1000 437y
Education & Public Out 82 bAt 355 ARy
ngVLA e ey 1431 30N
FY19, Total w015 s 16578 374N

* Carryover includes open commitments

* Large commitment made to two-year DMS surge (see Sci O

)
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CSA-A Q2 Results

Tdheacope Opa 4149
Owvehopmens (S S 400 1541

Scunce Opa &78) 7157 1806
Adren Sorveen .55 A 4075 4
Dwwiton’s Offce iz man 1359 Q)

LIMM & Pubic Ounrosch e e 285 2
$1an

* Development budget inclusive of planned carryover
* EPO down due to open position

QSUIFYI0I®
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CSA-L Q2 Results

NSF

EYIY FYIY

340 340 ;
Telescope Time Sules 4439 449 @n
Ocher s pd -}
Total CSA-L Revenues 9,154 5154 745)
Teleascope Opa $.157 6062 i
Developrment 0 ] Q
Scunce Ops | ' 0
Aderan Services 1470 1565 1053
Director’s Office w2 6 13
Educason & Pubic Outreach 0 0 0
FYI19 Tocd 8,154 154 L

* Watching external revenue

Yro

FYISTTO  Rev

348

0.0%
673%
1IN

» Some previously budgeted telescope ops expenses (e.g. site
leases, utilities) being charged to Admin

QSUI FYI0I®
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CSA-H, F Q2 Results

lie

N 1000 L3 2 Wy 2130 A2 L e

* CSA-H major expenditures about to begin
* CSA-F expenses coming with spring work season
* Both CSA’s were on hold during the shutdown

QSUIFYI0I®
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ICC Q2 Results

YIS EYIS :
POP  Rev, FYIRYTD  Rev

scoveries 15176 15.1% 649

Extornad Recoveres 1412 A 704 49 9%
Total ICC Ravenuss 16,588 16,588 1096 43 4%
Teleszope Ops 108 109 74 e79%
Devedoperent 461 464 218 47 0%
Scnce Ops 1567 5™ 1260 486%|
Admin Services 11450 e 4488 42 9%
Dwrector’s Ofce 2001 209 o N

FY19, Total 16588 14,581 7032 43.0%

* Modest over-recovery at prior year rates
* Telescope ops is spectrum management
* Director’s Office low due to inclusion of fringe surplus

QSUIFYI0I®
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ICC FY2018 Final Rates

* Ready to be submitted by AUI
* First year with four pools
* GBO pool not shown

Pool Proposed Final Rate
Rate

Admin 1 6.08 5.50

Admin 2 5.76 547

Facilities 1 434 358

Facilities 2 944 10.68

Total 25.62 25.63

QSUIFYI0I®
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QSU2 FY2019 Exception Reports
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Mauna Kea VLBA Site Major Maintenance Visit
Additional Tiger Team Maintenance

* NRAO specialists traveled to Hawaii to join VLBA site staff to
perform critical preventive and corrective maintenance.,

- Visit addressed recently seen structural and receiver/cryogenic
problems that required these additional staff to resolve.

* Maintenance activities performed included:
- Antenna mechanical structure inspection & lubrication
- Receiver feed housing (leak) repair
— Cryogenic system repair and decontamination
— Measurement of antenna rail level, confirming status to specification
— Site inspection
~ Monitor & control system troubleshooting & repair
- HVAC system troubleshooting & repair

QSUIFYI0I®
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POP Exception Bl cost
ngVLA B scheoue

Support for the 2019 AAAS Conference - Scope
COST: SCOPE:
Labor Acuals Bxpected NRAO/ngVLA hosted a special sesson at the
$ s 2019 American Association for the Advancement
Matertal Aceushy Expected of Science (AAAS) meeting to discuss the
$ s essential role radio astronomy plays in improving
owr understanding of gravitational waves
Travel Actuals Expected
$ s
SCHEDULE: 'RISK & MITIGATION:
Miestone Schedule | Target Risk Mizigation
Plemary vennion NA oVI018 NA NA
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Owner: Eric Murphy/Mark Adams

COST: No impact.

SCOPE: Science Outreach: The NRAO/ngVLA hosted a special session at the 2019 American
Association for the Advancement of Science (AAAS) meeting to discuss the essential role radio
astronomy plays in improving our understanding of the physics of gravitational wave events now being
detected in the Universe. This special session had three invited speakers from the community who
spoke on recent developments in radio astronomy and how observations of astronomical phenomena
via both gravitational and electromagnetic “messengers” are enabling major new physical insights into the
cosmos.

SCHEDULE: Over and above what was identified in the POP.

RISK & MITIGATION: No impact.

QSU2 FY2019



QSU2 FY2019

Office of Diversity & Inclusion
ODI Chile — REU Chile

Exciting Outcome

ODI's REU Chile mission is to provide research
opportunities to underrepresented students. In
particular, the goal Is to strengthen students’
abilities to enter graduate school at one of Chile's
premicr universities in Santiago.

Both ODI Chile students from 2016/17 were
accepted into Masters programs at the Instituto de
Astrofisica at Pontficia Universidad Catolica in
Santiago, The students had finished their
undergrads in Universidad Catolica del Norte at
Antofagasta,

* Valentina Zagal (Mentor: Loreto Barcos)
*  Michel Maluenda (Mentor: Antonso Hales)

QSUIFYI0I®

Antonio Hales, Program Lead

S
\'\
ALMA

i

|
Michel Maluenda, Valentina Zagal and
Dr. Loreto Barcos (Mentor) during
summer 2017
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Office of Diversity & Inclusion
ODI Chile — REU Chile

2018/19 Cohort

* Camila Castro (Unab)
* Andrea Guerrero (U de Conce)
* Tomas Molina (Unab)

QSUIFYI0I®

Antonio Hales, Program Lead

Awareness of the
program, thanks to
recruiting efforts led
by Antonio Hales and
Loreto Barcos, has
resulted in a 10-fold
increase in applicants —
from 4 last year to 40
this year!

Added funding for a
3 student in 2019.
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Office of Diversity & Inclusion
ODI at the AAS

Rl Yy ) B : r-qr
(".’. 'M!-,“' F

NINE Program i-Poster

QSUIFYI0I®

NAC Program on NRAO “Wall'
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Office of Diversity & Inclusion
The NAC at AAS
3 NS E-

ol ' a L
22 NAC Alums at 233 AAS meeting

QSUIFYIOIS
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Office of Diversity & Inclusion
The NAC at AAS

2339 AAS Chambliss Awards

Top: Darvele Rowland, Columba “| 9 Undergraduate
Chambliss Award for her presentation "Satelite Galaxy
Characteranes in the SAGA Survey™

Left: Alia Wolford. Research Soentist and NASA Goddard
Post-Baccalaoreate Scholir Chamblins Graduate Honorable
Mention for her pretentation “Revisiting the Early Earch's
Mechanogen Baosphere™

QSUIFYI0I®
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Office of Diversity & Inclusion
NAC Annual Meeting & Special Session

The National Astronomy Consortium PLEASE JOIN US
(NAC): A Model for 2 Robust Student THE NAC AT THE AAS
Pipeline

NACVI Annual Meeting
Presentations by 2018 summer cohort

QSUIFYI0I®
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Office of Diversity & Inclusion

Council of Representatives for

Engagement (CORE)

Antonio Porras
Council of Representatives

for Engagement (CORE)
Tierra Candelaria _
Diana Powell
CORE representative
EPO - RAP-NM mentor Council of Representatives
NAC lead in Socorro for Engagement (CORE)
Maryam Hami Daniel Rowland
Council of Representatives Council of Representatives
for Engagement (CORE) for Engagement (CORE)
Alia Wofford

Kelsey Lund

Councd of Reprosentativer
for Engagement (CORE)

EPO Inmernshep (Spring
2019) - RAP-NM plans

QSUIFYI0I®
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Office of Diversity & Inclusion

NAC Alums beginning Grad School in AY2018/19

bt s o bt & Al By Ve b oty
g e

W W 400 & Nedied % T vy
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Office of Diversity & Inclusion
2019 NAC Cohort VIl

Accepted by Accepted by Gender By Gender,
Race/Ethnicity

NRAO-CV NRAQO.SO Princeton

[ Samancha Garzs | | Tilany Ohwiscnn | [Sorvn Hipoume |
al Aae | NAE it T

| Miia Rao i)uq.num ,m”"z' |“

Kolly Sandervon NS AErCOUT OSSN

NAL po
Tierra Candelara

AL g

QSUI FYIOIY

e -

Race/Ethnicity

e .

" ® s

LR

Bian FEE S
-y

LR

o —g—
STScl Wisconsin-Madison
[ Sophie Lebowits wuee | | Loonardo Qlarks |
Cecrla Mokna Allon Erema s
| | pe-Tayar Shabaxz Sara Kowtmayer
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Office of Diversity & Inclusion

2019 NAC Cohort Vil

Jacquie Hernander Sara Koatmayer
Toxm Chrutian Lew Masnspps Sons
NOAD Secerrs Wacren Mot

Sophwe Lebowiax
[+ S RN
$TSS
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Office of Diversity & Inclusion A o Ao el
NINE Program - UWI

January 19-26,2019

Brian Kent, Program co-Lead

QSUIFYI0I®
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Office of Diversity & Inclusion
NINE Program - UVI

Completed:
* Three-day R-Pi and data science workshop
for UVI students
* R-Piinfo and uses
* R«Pisctup
+ Data analysis
* R-Pi project
*  Three-day Python workshop for UVI
students
* Basic
= Advanced
*  Practical uses
+ Data Science Exploratory Group
(DataUp Workshop
Immediate Future plans;
*  Hosting Caribbean Astronomers Conference
* Students from workshop will give

orals

QSUI FYIOIY

Alex Fortenberry
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Office of Diversity & Inclusion
NINE 2019 Summer Program

TEXAS TEOH UNIVERSITY SYSTEM

The NINE Professional Training
‘ in Radio Astronomy

Lol <ommmmey
Hub lead: Alessandra Corsi i"""‘"
NINE participant: Heather Harbin = @ sy
LE T L
.: ‘ At w hone
UNAH g

Raagher—y AVLAS
»
Camravetoaet b Vo vard o

At O 8 A

Hub lead: Yvelice Castillo Rosales
NINE participant: Alejandro Saravia

QSUIFYI0I®
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Office of Diversity & Inclusion
NRAO Employee Diversity Group

Intensive, four-part training, based upon UCAR's UNIEON training program (adapted to
NRAO):

Our place in society (different identities)
Gender
Race
‘/ Putting into practice (bystander intervention and practical tools for addressing
problematic behavior) - Workshop

QSUIFYIOIS
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Office of Diversity & Inclusion
Diversity Speakers and Online Training
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Ongoing Speaker Series

QSUIFYI0I®
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Education and Public Outreach
ngVLA in the VLA Visitor Center

QSUIFYIOIS

Continued to upgrade the interior of the VC with new graphics for the VLBA, improved storage with
the installation of cabinets for gift shop stock and the decommissioning of older exhibits that were no
longer functional. Installation of ngVLA posters; Removal of video projector and screen that were no
longer in use; Removal of kiosks that are no longer in use; Installation of storage lockers for
merchandise.
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VLA Visitor Center
Behind the scenes

QSUIFYIOIS

This the behind the scenes. This area was cleaned out. Merchandise used to be stored there. And new
Electronics were installed with proper RFl shielding to control the new videos that | previewed last
quarter.
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Education and Public Outreach
VLA Visitor Center

QSUIFYIOIS

This renovation included the decommissioning of unused equipment, the installation of the new control
box, and the installation of new storage cabinets. I'm most excited by control box and the new content,
but our gift shop clerks are most thrilled with the cabinets. | also want to give a big than you to the new
Mexico operations staff for all the work they did to install this.
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Education and Public Outreach
News: 5 Press Releases and | Image Release
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Press releases were few in number this quarter, with three ALMA releases, one VLA release, one
release with observations from both ALMA and VLA, and one image release. The few that we did have,
however were significant firsts. The first time bubbles of hot plasma produced by an active quasar were
studied by analyzing their effect on the light from the cosmic microwave background. The first release
from from the PHANGS survey, looking at 74 galaxies with over 100,000 star forming regions to reveal
new insights into the relationship between these star forming regions and their host galaxies. Both the
VLA and ALMA were used to give us the first glimpse of an unusually powerful explosion that is still
unexplained. It could be a supernova, but is unlike any other, it could be a tidal disruption event, but
again unlike any other that’s been observed.



Education and Public Outreach
News
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Pass the popcorn, ALMA observed salt in the nebula surrounding a massive young star. That’s a first,

we’ve documented it in dying stars but not in young stars.
Another look at some new baby stars revealed a pair of spiraling giants. And finally, a pulsar being

ejected from the supernova that created it.



Education and Public Outreach
News: NRAO PIO Workshop @ AAS

AIA AMERICAN
S ASTRONOMICAL .AA AMERICA

SOCiETY < ASTRONO
SOCIETY

QSUIFYI0I®

In addition to these press releases, we had a significant press presence at the winter AAS meeting,
starting Sunday afternoon 2-5 PM NRAO PIO Workshop to discuss best practices and new trends in
media relations in astronomy.
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Education and Public Outreach
News: NRAO Press Reception @ AAS

QSUIFYIOIS

Wednesday, 5:30 p.m. NRAO Press Reception: (This resulted in connection with Dana Berry for the
ngVLA video and the Stardate episode about VLASS). https://stardate.org/radio/program/2019-03-15
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Education and Public Outreach
Press Conference: Black Holes and Galaxies Near and Far

QSUIFYIOI®

Wed. 2:15 PST Press Conference: “Black Holes and Galaxies Near and Far.” Erik Rosolowsky will
present PHANGES-ALMA.
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Education and Public Outreach
Press Conference:Astonomers have a COW

QSUIFYIOIS

Thurs: 2:15 PST Press Conference: “Astronomers have a COW” Anna Ho will present ALMA and VLA
observation of the radio transit known as The COW.
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Education and Public Outreach

QSUIFYIOIS

Abstract for event: Radio astronomy detects light that we can’t see with our eyes or even extraordinary
optical telescopes. Our telescopes, the Karl G. Jansky Very Large Array (VLA) and the Atacama Large
Millimeter/submillimeter Array (ALMA), have mapped energetic jets from supermassive black holes and
wispy remnants from stars that exploded long ago. The activity we will be doing with the students is a
hands-on activity to explore the invisible universe. Suzy Gurton and Jessica Harris presented to 6-8
groups of about 10 students each at this event on Wednesday, January 9, 2019.
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Education and Public Outreach
Multimedia @ AAS

QSUIFYIOI®

After breaking in a new render farm, our multimedia team completed a series of videos for the 3x3
video wall that was the centerpiece of the NRAO booth at AAS. These videos have been featured in
both our website and social media posts.
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Education and Public Outreach
January 20™ lunar eclipse events in Socorro

QSUIFYI0I®

In the week leading up to the January 20™ lunar eclipse, Education Specialist Faith Vowler visited the
public libraries of Magdalena and Socorro to promote and spread interest in the event. In these library
visits, Faith used the “Big Sun, Small Moon” and “Solar Eclipse” demos, as well as her own “Eclipse Flash
Cards,” to teach the attendees about why and how often eclipses occur; the different types of eclipses,
and what causes them; and upcoming local eclipse events, and the best ways to view them. She also
promoted the Etscorn Observatory in Socorro and Kids’ Science Café in Magdalena as locations where
the public could view the lunar eclipse with telescopes, encouraging the library visitors to attend if
possible. In the aftermath of these library visits, Faith has kept the lines of communication open with
both libraries in the hopes of working with them again in the future.
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Education and Public Outreach
STEAM Ed: Sister Cities and Observatories

QSUIFYIOI®

On Thursday, March 14, our Sister Cities and Observatories (SCO) New Mexico cohort—consisting of
student Mona Ingersoll-Qureshi, teacher Holly Hagy, and NRAO EPO Education Specialist Faith
Vowler—departed for their exchange to Chile. They arrived in San Pedro de Atacama on Friday, March
15, and stayed in a hostel there until Thursday, March 21. They were accompanied throughout their time
in San Pedro by AUl employee Alina Prus, who served as the cohort’s Chilean chaperone, driver, and
translator, and for two days by Mabel Muhoz, who created the program agenda for the cohort.

During their time in San Pedro, the cohort had the chance to visit local schools in Toconao and San
Pedro and meet students from both schools—including the Chilean cohorts of this year’s and last year’s
programs—to share their own experiences and learn more about the Chilean school system. They also
got to visit ALMA’s OSF twice, the experiences of which included joining one of the public ALMA tours;
getting to climb one of the American ALMA antennas; seeing the two antenna transporters up close and
sitting in the cockpit of one of them; talking with and interviewing an NRAO researcher and an ALMA
engineer; and receiving a tour of other ALMA facilities such as the hotel and the transporter barn.
Additionally, the cohort had the chance to experience the Atacama desert by visiting local attractions
such as the Valley of the Moon, flamenco lakes, Laguna Cejar salt lake, Meteorite Museum, Puritama hot
springs, and the Pukara de Quitor ruins.

On Thursday, March 21, the cohort left San Pedro and returned to Santiago, where they stayed until
Sunday, March 24. During this time, they had the chance to visit the ALMA and AUl offices, and
participate in events for Chile’s “week of astronomy” at ALMA and San Cristébal Hill. As in San Pedro,
they also got to experience several local Santiago attractions; such as hiking to the statue of Virgin Mary
on San Cristobal Hill; receiving a tour of historic parts of the city from Alina; shop at the Los Dominicos
market; and ascend to the top of the Sky Costanera observing deck of the Costanera Center.

On Sunday, March 24, the cohort departed from Santiago, and arrived back in Albuquerque on March

90



25.

QSU2 FY2019

90



QSU2 FY2019

Education and Public Outreach

Social Media
«  Twitter
* 188 Followers

Instagram
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Education and Public Outreach
Social Media
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Education and Public Outreach
Multimedia Group

QSUIFYIOI®

In addition to continual improvement of things like our press release templates and website glossary, we

worked to expand on two specific web pages on our site.
First, we unlocked the zoom feature on the VLASS progress map so you can zoom in and out and

explore the map, but to get folks started, we added a couple of buttons with suggested targets, so you
are guaranteed to see some interesting data.
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The VLA Configuration
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Second, our multimedia group updated the VLA Visit Us website to include a map for our visitors

showing what the configurations of the VLA are.
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ngVLA Together We See More

QSUIFYIOIS

I'll end on the video with original animations that the group put together that debuted at the Winter
AAS that will have a couple new science cases added to it for the June meeting.
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