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DKIST Critical Science Plan Workshop:
Magnetic connectivity through the solar atmosphere

Introduction to the Critical Science Plan; and Life cycle of a Science Use Case

e DKIST Critical Science Plan — context, resource locations
 Workshop focus — Science Use Case development (JIRA, FIDO, IPCs)
 The future — transition to Observing Proposals



DKIST Critical Science Plan (CSP):

Aim: to be ready, as a community, by science first light to
execute a set of observations that take advantage of the DKIST
capabilities to address critical compelling science in the first two
years of operations (2020, 2021)

As a community we must:

 understand forthcoming capabilities

 define science goals

« compile Science Use Cases

« coordinate to form a complementary set of Pl lead teams

« convert Science Use Cases into Pl led Observing Proposals

This will enable:

« Service Mode observations

« Scientific analysis

* Pl led publication of first-light results
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DKIST Critical Science Plan

The DKIST Critical Science Plan (CSP) is being formulated (these pages). It will define critical
science goals for the first or two years of DKIST operations, and in the process help refine data
handling procedures and science operations. The aim is to be ready by start of operations to
execute a set of observations that take advantage of the DKIST capabilities to address critical
compelling science. The Critical Science Plan will be built up from a set of PI led Science Use
Cases (team or individual efforts). These will be converted into Observing Proposals for
consideration by the DKIST Time Allocation Committee (TAC) before first light.

Most CSP observations will be conducted in Service Mode, though Access Mode will also available
to support specific needs. Along with standalone DKIST projects, coordinated observations with
other observing facilities or platforms are encouraged and will be supported to meet the science
goals.

As scientific goals are expected to evolve between now and DKIST first light, we anticipate that
the development of the CSP will be an iterative process subjected to adjustment and revision. The
development steps curently envisioned:

1. Submission of Science Use Cases (Science Use Case Preparation) by a broad range of
community members, to include:

a. a statement of the scientific goals

b. a definition of the required instrument suite to be employed

c. an assessment of the multi-instrument configuation compatibility

d. a description of the basic data needs (image or spectra, wavelengths, cadences, and
photometric, spectroscopic and polarimetric precisions)

e. a summary of the observing strategy and any joint facility coordination needs

2. Coordination of Science Use Cases (Science Use Case Preparation), to include:

a. reformulation of DKIST Critical Science Plan based on Science Use Cases submissions
b. self organization of Science Use Cae teams to consolidate effort
c. identification of Science Use Case team leads (to serve as Observing Proposal PIs)

This coordination phase aims to minimize overlap of individual Science Use Cases. It is not
required, and overlapping proposals can be submitted to the TAC for review. The goal is to
formulate, as a community, a complimentary set of PI led Science Use Cases (team or individual
efforts) that together, as the Critical Science Plan, capture the most compelling critical science.

3. Conversion and translation of Science Use Cases into DKIST Observing Proposals

4. Observations at the DKIST following approval by the Time Allocation Committee (TAC)
5. Analysis and publication, to include:

a. analysis of science data

b. feedback to project (for analysis package development)

c. Pl led team publication of scientific results, as appropriate, in special volumes highlighting critical DKIST
first-liaht science results

Research Areas
Research Topics

Science Use Case

Observing Proposal

Bottom-up approach:

CSP is built on
community led
Science Use Cases
some of which will be
executed as
Observing Proposals



Important Points:

1%

This process will likely be iterative — CSP structure (that you see on the
website) is intended as a helpful but non-rigid framework and the science
will evolve.

The CSP process is not exclusive (all welcome) nor unique (direct
submission of observing proposals to the NSO DKIST Time Allocation
Committee (TAC) under a standard submission and review process will also
be possible). The CSP (and this workshop) advantage is informational.

Observing proposals developed as a result of participation in the DKIST
Critical Science Plan effort (including this workshop) will be reviewed by the
NSO DKIST TAC along with proposals submitted outside of the CSP
structure.

There is no automatic conversion of Science Use Cases to Observing

. Proposals — success is dependent on continued engagement beyond this

workshop proper and beyond the completed Science Use Case.

The development of the CSP in advance of the start of operations helps the
project beyond science definition — it helps in the development of essential
operations and data management tools

Science Use Case — Observing Proposal — TAC review — Observations
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DKIST CSP JIRA Site (https://nso—atst.atlassian.net/securejDashboard.ispa)
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DKIST CSP: JIRA User’s Guide
Create a new Science Use Case
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Editing your Science Use Case (PI, Co-|
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DKIST CSP: JIRA User’s Guide
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DKIST CSP Science Use Case development strategy:

1. Formulate science context and goals

(JIRA form tabs — General Information, Science Justification,
Target Specifics)

2. ldentify observational needs (spectral lines of interest,
pattern, cadence, sensitivities)

(JIRA form tab — Observation Specifics, Instrument Specifics)

3. Determine useful DKIST instrument suite
(JIRA form tabs — Observation Specifics, Instrument Specifics)
- FIDO — aka Coudé configuation and Data Rate tool,
aka Beam Splitter Tool

4. Assess instrument performance capabilities
(JIRA form tabs — Instrument Specifics)

Instrument Performace Calculators (IPCs)



Formulate science context and goals, and observation strategy
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Determine useful DKIST instrument suite

DKIST Instrument Summary Table

http://dkist.nso.edu/CSP/instruments

Visible Broadband Imager
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Visible Spectropolarimeter
Visp
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Facility Instrument Distribution Optics (FIDO):

* FIDO diverts short and passes long wavelengths with each successive beamsplitter
encounter (a few exceptions)

* Changing from one optical configuration to another is a manual process that
requires up to one day to complete

* An exception is the light distribution to the Cryo-NIRSP -- Cryo-NIRSP receives all the
light, can not operate simultaneously with any of the other DKIST instrumentation
or the adaptive optics system, can be accessed within several tens of minutes .

ViSP
CL2a
= VB blue
Cryo-NIRSP

\ M9a CL3 CL4
: » : \ >/7 = DL-NIRSP

WFC-BS1 C-WIN3

WFC CL3a
~ VTF

VB! red



DKIST Instrument Summary Table
http://dkist.nso.edu/CSP/instruments
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Beam Splitter and Data-rate Analysis Tool
http://dkist.nso.edu/CSP/instruments
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Analyze Configuration

Output to be included under INSTRUMENT SPECIFICS tab on JIRA form
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Instrument Performance Calculators

* Set of tools (i.e. software programs/applications) to explore

instrument capabilities — e.g. line selection, exposure times,
SNR etc.

A *separate™ IPC needs to be run for each instrument. VBI
and VTF are Java applications (1.9); ViSP and DL-NIRSP run in
IDL (8+). (The Cryo-NIRSP IPC unfortunately is not yet ready
for distribution)

Instrument Performance Calculators:
http://dkist.nso.edu/CSP/instruments

Output can be attached to JIRA form for sharing with team and for
possible future Science Use Case development
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DKIST CSP: JIRA User’s Guide
Status and Labels Fields
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DKIST Science Working Group (DKIST SWG)

1 Bello-Gonzales |Nazaret KIS Germany |Member

2 |Cao Wenda NJIT us Member

3 |Cauzzi Gianna AO Italy |Member

4 |Cranmer Steve U. Colorado us Member

5 |[da Costa Fatima Rubio Stanford us Member

6 DelLuca Ed Harvard us Member

7 |dePontieu Bart Lockheed us Member

8 Fletcher Lyndsay U. Glasgow UK Member

9 |Gibson Sarah HAO us Member

10 [leffries Stuart Georgia St us Member

11 [Judge Phil HAO us Member

12 |Katsukawa Yukio NAOJ Japan [Member

13 [Landi Enrico Michigan us Member

14 |Petrie Gordon NSO us Member

15 ([Qiu Jiong MSU us Member

16 [Rast Mark U. Colorado us Member

17 [Rempel Mattias HAO us Member

18 |[Rubio Luis Bellot IAA Spain |Member

19 |Scullion Eamon TCD Ireland [Member

20 (Sun Xudong IfA us Member

21 |Welsch Brian Wisconsin us Member

22 |Goode Phil NJIT us Co-l

23  |Knoelker Michael HAO us Co-l

24 |Rosner Robert U. Chicago us Co-l

25 |Kuhn Jeff IFA us Co-| & Instrument PI
26 |Rimmele Thomas NSO us Ex-Officio

27 |Casini Roberto HAO us Instrument PI
28 |[Lin Haosheng IFA us Instrument PI
29 |Schmidt Wolfgang KIS Germany |Instrument Pl
30 |[Woeger Friedrich NSO us Instrument Pl

SWG will try to articulate the
community vision of essential
DKIST science through the
Critical Science Plan

The SWG will identify Science
Use Case overlap and suggest
team consolidation

The SWG will aim to minimize,
NOT adjudicate, conflicts

The SWG will assess whether
the science proposed in the
Science Use Cases requires
DKIST capabilities

DKIST Time Allocation
Committee is final arbitrator,
and will determine the order
which the Observing Proposals
are executed



http://dkist.nso.edu/CSP

* Critical science description (living document) with links to Science
Use Case titles and abstracts, and ultimately their full text

* Links to Instrument and other summary documents

* Link beam-splitter configuration and data rate analysis tool

http://nso-atst.atlassian.net/
Collaborative JIRA environment for Science Use Case development,
and ultimately Observing Proposal development

https://www.dropbox.com/sh/uzwdc03ayovxr50/AABuZbW1tCnfPqG
8F2zHaeCFta?d|=0

Dropbox link with summary documents (Instruments, Data Handling
System (DHS), Facility Instrument Distribution Optics (FIDO), JIRA
User’s guide), and Instrument Performance Calculators (IPCs)




