& DKIST Critical Science Plan (CSP)

DKIST CSP outlines specific science topics that the telescope
will address in the first 2 years of operations (2020/21).
Unique science enabled by DKIST.

— 4m aperture: resolution (advanced AO), photon collector

— Polarimetry: 4 instrument 0.4-5 pum.
— Off-axis: Coronal observations, low stray-light

Consists of Pl-led Science Use Cases (observing proposals).

— facilitate early science
— clarify operations and pipeline data processing needs

— CSP helps to focus data center effort (calibrations)

DKIST CSP: Community driven with discussion led by the DKIST
Science Working Group Chair (Mark Rast)

— Uses JIRA tool




A new window to the Sun:
The Daniel K Inouye Solar Telescope

The DKIST team

DKIST

DANIEL K. INOUYE SOLAR TELESCOPE
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Soﬁ Daniel K Inouye Solar Telescope: The Team
ALY AP First light instruments

DKIST PI: ~ NSO
NSO/AURA . VBl Pl: F. Woeger
DKIST Director: T. Rimmele — University of Hawaii, IfA
DKIST co-Is: *« CRYO-NIRSP PI:J. Kuhn

e DL-NIRSP Pl: H. Lin
— High Altitude Observatory
* VISP PI: R. Casini

‘ — KIS, Germany,
A  VTF Pl: O. vd Luehe

— UK DKIST Consortium
Institute for Astronomy @ E[EHU?EXIE 8 * Visible Detectors,
Pl: M. Mathioudakis, QUB

P. Goode, M. Knoelker, J.
Kuhn, R. Roesner
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9 The DKIST: status and timeline

DKIST Construction Project Summary Schedule

DKIST Overview 2010 2011 2012 | 2013 | 2014 | 2015 2016 2017 | 2018 | 2019 2020
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| |
Off-Site Design/Development
(Enclosure, TMA, Optical Systems, High Level Software)
.. Site Work: Excavation, .| | 2Dl |
S&0Q
Concrete, Steel’ Erectlon
I Facility Thermal Systems Installation ]
peeeeeeesspEaelosute SAT & Testing
 __Telescope Mount Assembly
SAT&Testlng
| :
Instrument System Fab & Lab Test |
Optics, Instrument
: Integration &
*Eommissioning
< Site IT&C >
Start of CSA End of
Construction Start of Site NOW CuIrErr?(r;tolfP 2 Construction
Project Construction Construction (from MC
80%)

7 years of construction; 75% complete
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DKIST: a transformational facility

4m aperture 2 25 km, S/N=10*

Designed for simultaneous multiline diagnostics

Designed for accurate and sensitive polarimetry

Designed for Coronal off-limb observations
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% DKIST: a transformational facility
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9 DKIST: a transformational facility

e Four-meter aperture, f/2
e Alt/azimuth mount

e All reflecting optics m———
e Off-axis design (no spider, no central e
obscuration)
e Heat stop at prime focus: hard
limit of 5’ FOV | »
e Low-scattered light i j_’; | —

& adaptive optics

e Coronagraph
e Lyot stop & limb occulter

instrument lab

¢ |nsitu clean & wash of M1 y . 165 m o otating

e |ntegrated adaptive optics (on-disk)
e High-precision polarimetry

e Clean room conditions

e Service Mode: Pl not present.

e Data available on-line: Boulder DC
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Assembly

> Heat stop and secondary (M2)

/1 | ——> Lyot occulter

)——> Gregorian Optical System (GOS)

M4 Assambly secondary focus (limb occulters,
iy nscomines polarization calibration)
M7 Assembly
- M8 Assembly

o Aascly ——— > Coude platform
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DKIST: a transformational facility
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DKIST as a Multiwavelength Observatory

DL-NIRSP




DKIST as a Multiwavelength Observatory
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DKIST as a coronagraph

GEICELEIER,
DKIST+CryoNIRSP at 4

Wailea Haleakala







Lvyot and limb occulter (3’x4’ FOV)
e How close?: 1 arcsec.
* How far from the limb? 0.5 Rg max

The Gregorian Optical System (GOS)

* Limb occulter: Disc to block the solar disc near the limb
* Limb over/under-occulting of +5 arcsec possible
 Comes with a “limb sensor” that measure limb motions
* Drives M2 for image stabilization
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S DKIST as a coronagraph

b2

Cryo-NIRSP (UH/IfA)

4’ slit x 3" scan
1-5 um
Off-point up to 1.5 Rg
1 arcsec resolution
Full Stokes-Dual Beam
~60 minutes cadence
(faster for smaller FOVs)
(I-only available)
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=~ DKIST as a coronagraph
Temperature sensitivity from 3000K to 2MK [ NNN.......... -
§ E Sky and Corona at 0.1R ”
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Discovery Space: MHD waves, Coronal Abundances, FIP effect, etc.
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But also...
DL-NIRSP

55”x55” (6 tiles)
Near-limb (occulted)
0.464” sampling
15x6 seconds
Full Stokes-Dual Beam
Pol. sensitivity 103

FeXl 789.2, FeXlll 1074.7, SiX 1430
at once



T DKIST as a coronagraph

But also...
VBI
(and other instruments)

Fe XI 789.2 nm
FOV: 69” x 69”
0.03” resolution (no binning)
Few s cadence (depending on line
brightness)

SDO/AIA 171 — 900 km resolution
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9 DKIST as a coronagraph

But also...
VBI
(and other instruments)

Fe XI 789.2 nm
FOV: 69” x 69”
0.03” resolution (no binning)
Few s cadence (depending on line
brightness)
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8 DKIST as a Polarimeter

Incoming Sunlight —_—

HET M, =M R(Az—Table)M R(ENM, M,
)

Top End Optical DKI ST

Assembly \

* PA&C unit at Gregorian Focus

* Calibrates all optics downstream
e Similar to Gregor

* Polarization sensitivity 10~

e Exposure time dependent

* Polarization accuracy 5 10#

* Cal optics after My,

M7 Assembly

M8 Assembly

| —_—
M9 Assembly —

o




DKIST as a Polarimeter

= M_R(Az—Table)M_R(EDM M,

Powered Optics & Aperture Averaging
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Diattenuation & retardance differ

Diagonal terms lower than expected
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400nm, Al+AI203 on M1, 3-layer Ag on M2

* M, independent of pointing

e Zeemax modeling including
coatings

* Expected V>U larger than V=>Q

e Sky polarization

* Lines with no Q & U: Sun pointing

* Mirror samples

e PolCalis a facility task
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S DKIST as a Polarimeter
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Critical Science Plan Workshops

DKIST Critical Science Plan Workshops

Nine themed Critical Science Plan Development workshops are planned (some multi component) as described below.
Note that participation to the workshop is by invitation only. Questions and comments can be directed to the single

workshops' organizers, or to 0

MAGNETIC RECONNECTION AND
RECONFIGURATION
(D. McKenzie, Y. Katsukawa)
Aims to develop Science Use Cases
investigating the magnetic structure
of the solar atmosphere, its
reconfiguration during reconnection,

and the resulting waves and flows.

Workshop dates:

13 - 15 November 2017
(Huntsville, AL)
Early Spring 2018
(Nagoya, Japan)

MAGNETIC CONNECTIVITY
(D. Schmit, K. Muglach)
Aims to develop Science Use Cases
that leverage DKIST's polarimetric
and multi-line capabilities to
understand the magnetic structure
and energy transfer through the

solar atmosphere.

Workshop dates:
8 -10 January 2018
(Washington, DC)

Read More

’

PHOTOSPHERIC MAGNETIC FIELDS
(C. Fischer, N. Bello-Gonzalez)
Aims to develop Science Use Cases
that leverage DKIST's high resolution
polarimetric capabilities to study the
structure and dynamical evolution of
magnetic fields at the smallest

scales.

Workshop dates:
16 - 18 January 2018
(Freiburg, Germany)

http://nso.edu/cspw.php
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http://dkist.nso.edu/
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