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FY 2019 Appropriation Enacted

* NSF top line $8.08B
— up 8% ($580M) from
FY'18
e AST

— Up some from $306.9M
in FY'|8

— Final numbers not yet
available

AR

FY19 Appropriations: NSF

% change from FY18 enacted
$in () arethe FY19 amounts

NSF Total ($8.08 B)
Research & Related Activities ($6.52 B)

Education & Human Resources ($0.91 B)

-18%
Major Research Equipment &

Facilities Construction ($0.30 B)
62%

B Trump Request* House Bill mSenate Bill ™ Final

* The administration submitted the budget request te Congress before the final amounts for fiscal year 2018 were set.
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FY 2020 Budget Request

Currently operating under
FY20 Budget Proposal: NSF

d CR until NOV- 2|’ 20|9 $in () are the FY19 amounts
o ’ T

President’s Budget Request s -
down from FY 19 PBR {
I eve I S s - - Research & Related Activities ($6.52 B)
AST Req U eSt o . - Education & Human Resources ($0.91 B)

— Total $212.9M ] | .

-25% Ma!clar. Research qulpment &
_ Down from FY I 9 PBR _25%1 Facilities Construction ($0.30 B)

Trump Request M House

Preliminary Congressional
markups up from PBR

American Institute of Physics | aip.org/fyi
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Grants Program (AAG; includes Solar)

79.6

AAG Budget, $M

51
49.4 481 48.4 48.4 48.7
44.5 454 437

415 42.1

38.9

34.0
20.4 324 307

227
L6 17.0 182 171 207 1856 17,5 19.3 197 188 209

199019911992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 201020112012 2013 2014 2015 2016 2017 2018 2019

50.4

48.0

Proposal Funding Rate, %

45.1 45.1

38.1 3¢ g 36.3

34.3

31.2 31.2
27.6 26.7

29.5

29.3 28.8 28.5

24.9 24.4 239

22.4 21.6 229

20.7 19.9 8.6 19.9

1
14.8 15.4 167

199019911992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 20102011 20122013 2014 20152016 2017 2018 2019



AST Forefront Facilities




DKIST in the NSF Facility Lifecycle

Readiness NSB Approved
il Cotygepitiel PreI|m.|nary Fln'al Construction Operations Termination
Development Design Design Design

MREFC Panel Conceptual Preliminary Final Operatfons Termination
Review Design Review Design Review Design Review Revi Review
(CDR) (PDR) (FDR)

We Are Here JAN v
¢ Review Decision by OD

Program Funds (Research & Related Activity, R&RA) MREFC R&RA
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DKIST Construction Funding (MREFC)

MREFC Funding Profile for DKIST

$40.00
$35.00
$30.00
$25.00
E $20.00
$15.00
$10.00
$5.00
$0.00

FY 2010 FY 2011 FY 2012 FY 2013 FY 2014 FY 2015 FY 2016 FY 2017 FY 2018 FY 2019
e Original $20.00 $17.00 $20.00 $25.00 $20.00 $20.00 $20.00 $9.93 $0.00 $0.00
e@m=Updated| $20.00 $5.00 $10.00 $25.00 $36.88 $25.12 $20.00 $20.00 $20.00 $16.13

e DKIST Re-baselined Total Project Cost = $344.13M
e Total MREFC awarded $344.13M (DKIST fully funded)

e DKIST Project received $344.05M
— $60.4K USAF for mirror coating
— $22.5K 2013 re-baseline review travel costs
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DKIST Cost and Schedule Status (Aug. 31,2019)

* Project 93% complete
e Budget

— TPC = $344.13M

— NSF Funding to date = $344.13M ($146M ARRA)
— Actuals + Commitments = $316.4M

— EarnedValue = $312.8M

— Budget Contingency = $7.9M (33.5% of remaining

estimate to complete) This is a push of
about 1.5 months
¢ Schedule from the last CSSP
— CSA Expiration Date = June 30,2020 due to weather and
technical issues

— Project Baseline Completion date = April 30,2020 /
— Estimated Project Completion date = June 4, 2020
— Schedule Contingency = ~0.9 months
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Performance Indices

Performance Indices
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DKIST Project Scope — Principal Remaining Work

Science .
I Verification

Systems
ITR&C

B Component [
A Testing .

A Procurement & .
A Construction

| i Euilc

¥

Tl Fit/Finish, FTS, Site ePartner Instruments:
Closeout « Cryo-NIRSP
*M8 Assembly « DL-NIRSP
*FIDO Optics (Beamsplitters) o V/iSP
*Wavefront Correction System o\TF

*Visible Broadband Imager

*Visible Cameras (VTF)
*PA&C / GOS

* SINL5— Coude Opties+ EIRBO

S| -6a— ¥Bt htegration —
S|¥ 6k NFHtegrationr

*SIM 7 - First Light Initiative
~SHAS—GOSntegratior——
*SIM 9a - Cryo-NIRSP Integration
*SIM 9b - DL-NIRSP Integration
*SIM 9c - VISP Integration

*SIM 9d - VTF Integration

*SIM 10 - Polarization Calibration
*SIM 11 - Commissioning & Verification

Remaining Subsystems to be Delivered
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Current Construction Site

DKIST Construction Wehcam 2019-10-21 17:09:04
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Facility Thermal Systems (FTYS)
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DKIST Cutaway View
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Telescope Level




Coude Rotator Lab
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Heat Stop

(a) Flat HR - the hole is a cone (b) Conical HR - the hole is a
having the same aperture of cone having the same aperture
the light beam (18°) of the light beam (18°)
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NSO Operations & Maintenance

Projected NSO Funding Profile

$35.00

FY 2020 = $21.4M

$25.00

$20.00 N A < _ T

N\
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%

%

$15.00
7

$10.00 \ \
$5.00 e — 5 e
Y
$0.00
Fy2014 FY 2015 FY 2016 FY 2017 FY 2018 FY 2019 FY 2020 FY 2021 FY 2022 FY 2023 FY 2024
(NSO Base $8.00 $8.00 $7.00 $6.00 $5.00 $4.00 $4.12 $4.24 $4.37 $4.50 $4.64
lspemDKIST Ops. w/ROB|  $0.00 $5.00 $11.50 $11.50 $22.00 $8.50 $17.01 $17.54 $18.08 $19.14 $19.71
|estmmTotal, NSO $8.00 $13.00 $21.00 $17.50 $30.82 $16.39 $21.43 $22.08 $22.45 $23.64 $24.35

e FY 2019 O&M = $16.4M (prelim. execution)
— DKIST Level-2 Data Products = $3.5M
— Legacy facilities = $400K




NSO Comprehensive Mid-term Review

e Review conducted:
— July 30-Aug. 1,2019
e Review material;

— NSO Mid-term
Progress Report
(MPR) and FY2020 -
FY2024 Long Range
Plan (LRP)
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Review Panel Charge (summary)

In assessing the performance of AURA/NSO as described in the MPR
and LRP, the review panel should consider the criteria described in each
of the four broader areas below, as well as the integration of these
elements into a coherent and viable plan for the National Solar
Observatory in the era of the Daniel K. Inouye Solar Telescope.
 Overall Management Concept
% Strategic Vision, Management, Organizational Structure,
Business Services, Staffing & Workforce Development
 Operations, Science and Programs
% Scientific Resources, Technical Capabilities, Service to the
Stakeholder Community, NISP, NCSP, DKIST
* Education and Public Outreach
% Community Engagement, Public Engagement, STEM Outreach,
Broadening Participation
 DKIST Transition to Operations

% Operations Concept, Implementation Plan, Data Center and
Data Products, Staffing

.- 2 AN R h / e ¥ . .
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Panel’s Final Report

e Delivered — Sept.2,2019

e Opverall panel findings very
positive!

e 30 Findings/Recommendations
— 17 DKIST related

e Report transmitted to NSO —
Sept. 16,2019

— NSO will respond

e Results to be presented to the
N S B et e e vty ety e
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Space Weather R&D

OMB FY21 R&D PRIORITIES

EXECUTIVE OFFICE OF THE PRESIDENT i
WASHINGTON, D.C ,’ 3
—

August 30, 2019

dum provides direction

This Fiscal Year 2021 (FY2021) R&D Budget Priorities me
i Ers rm, multise

M-19.25

MEMORANDUM FOR THE HEADS OF EXECL ']II\'] DEPARTMENTS AND AGENCIES

FROM: RUSSELL T. \'I“.[il!'lf WA
ACTING DIRECTOR, OFFICE OF M_-/\{\'A.li]'k!k NT AND BUDGET
3

DR. KELVIN K. DROEGEM {/m -
DIRECTOR, OFFICE OF SCIENGE ANDFEQHNOLOGY POLICY

SUBJECT: Fiscal Year 2021 Administration Research and Development Bud

pet Priorities

enterprise to maximize success.

R&D BUDGETARY PRIORITIES

NATIONAL SPACE WEATHER
STRATEGY AND ACTION PLAN

1. American Security

uture.”' As
o, it is imperative
pericrity,

dustry, non-profit arganizations, and Federal and National Labe mericen people safe.

hould invest in R&ED 10
1hreats and prosect

ve and defersive hypersonic weapons

3, und modemized and flexible strategic and

Advanced Military Capabilities: Relevant departments and
the ndvanced milit

ng extrordinary di laid the fondation for today’s

Proc
e
SPACE WEATHER OPERATIONS, F old Fra also features new and extraardinary threats which must be
i effectively

ive framew
a1t will depend upon stri
stem and the protection of owr ideas and research

between the openness of our research

Critical Infrastructure Resilience: Departments and agencies should invest in critical
infrastructure R&D that improves resilience to natural disasters and physical threats, including
extreme terrestrial events, cyber and electromagnetic pulse attacks, and exploitation of supply
chain vulnerabilities. Departments and agencies should prioritize investments in space weather
R&D according to the 2019 National Space Weather Strategy and Action Plan* and, where
applicable, pay specific attention to improving research to operations and operations to research
capabilities.
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Space Weather: Opportunities for Agency

Collaboration

Senate Report 116-127
on CJS Appropriations
Bill

In the NASA Heliophysics
section of the report

Space Weather Science Applications.—In response to the Space
Weather Action Plan and the recommendations of the Decadal
Survey, the Committee recommendation provides no less than
$20,000,000 for space weather science applications to support
innovation in observational capabilities and advance research-to-
operations, operations-to-research, and computational aspects of
space weather mitigation. NASA should coordinate with NOAA,
NSF, and the Department of Defense to ensure that NASA is
focused on research and technology that enables other agencies to
dramatically improve their operational space weather assets and
the forecasts they generate using data from those assets, including
current and future ground-based telescopes and instruments that
are expected to come on line, such as the Daniel K. Inouye Solar
Telescope. In addition, the Committee recognizes the diversity of
activities within Living With a Star [LWS] that contribute to our
understanding of the societal impact of the Sun-Earth system and
encourages the Administrator to ensure that future budget
proposals support missions that are currently operating and enable
the formulation and development of future missions, including the
next LWS mission.
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New Collaboration Opportunities

Particles, fields, and photons

PARKER SOLAR
SOLAR PROBE ORBITER

solar orbiter —> @
eSsa
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Next Generation GONG (hgGONG)

e GONG was designed to
measure flows. Space Weather
was an R20 evolution.

e ngGONG will be designed with
Space Weather requirements
from its inception.

— Vector Spectromagnetograph

— Multi-wavelength Doppler
instrument for helioseismology

— Full-disk intensity images  Forecaster’s perspective:
— Coronagraphs SHINE 08/09 afternoon

e Researcher's perspective:
NSF — NOAA — USAF HAO & NSO 09/26-27

 Decadal survey white papers e PSTEP 2020 (Nagoya)
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AStro 2020 N

Decadal Survey on Astronomy and Astrophysu:s

SCIENCES
ENGINEERING
MEDICINE

The National
Academies of

2/5/2020 NAS CSSP meeting
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