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The Goals of the Program

® Jest all spectroscopic time series observing modes
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The Goals of the Program

® Jest all spectroscopic time series observing modes
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® Observe all transiting planet phenomena
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The Goals of the Program

® Jest all spectroscopic time series observing modes
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The Goals of the Program

® Jest all spectroscopic time series observing modes
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Three Targets Across Three Different Programs

Panchromatic Transmission
* nominal target: WASP-39b NIRSpec Ll

e transits with NIRISS/SOSS, NIRSpec/PRISM &
G395H, and NIRCam/F322W?2 (four total) PRISM G395H
R~ 100 R~2700

P —
0.6 pm 2.5 um 5 um

-_———_!—T
F322W?2
R~1770
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Three Targets Across Three Different Programs

Panchromatic Transmission
* nominal target: WASP-39b NIRSpec Ll

e transits with NIRISS/SOSS, NIRSpec/PRISM &
G395H, and NIRCam/F322W?2 (four total) PRISM G395H
Definitely WASP-43b! R~ 100 R~2700

MIRI Phase Curve WASP<T8b e —
nominal target: WASP-43b 0.6 um 1 pm 2.5 um

one continuous, full-orbit observation —_— 7
covering two secondary eclipses and

one transit with MIRI/LRS SOSS F322W?2
R~700 R~1770

NIRISS (] | NIRCam I\-
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Three Targets Across Three Different Programs

Panchromatic Transmission
* nominal target: WASP-39b NIRSpec

e transits with NIRISS/SOSS, NIRSpec/PRISM &
G395H, and NIRCam/F322W?2 (four total) PRISM G395H
Definitely WASP-43b! R~ 100 R~2700

MIRI Phase Curve WASP<T8b e —
nominal target: WASP-43b 0.6 um 1 pm 2.5 um

one continuous, full-orbit observation —_— 7
covering two secondary eclipses and

one transit with MIRI/LRS SOSS F322W?2
R~700 R~1770

Bright Star’s Planet Emission
* nominal target: WASP-18b NIRISS = lm | NIRCam I\-

* one secondary eclipse using NIRISS/SOSS
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Precision & Wavelength Coverage Offers Transformational Capabilities
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Example Science Drivers
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Simulated Data is Publicly Available

Red Stage 0 | Stage 1 | Stage 2 | Stage 3
Noise Outputs | Outputs | Outputs
NIRSpec D. Sing, A. Carter | WASP-39b
CV3 Test Data Transit x
NIRCam E. Schlawin WASP-39b
T. Beatty Transit v

NIRISS N. Espinoza WASP-39b
Transit x

P. Olivier-Lagage | NGTS-10b
A. Dyrek Phase Curve
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Data Analysis Pipelines Are In Development

Extracted 1D stellar spectra.

Calibrated 2D pixel images have basic
instrumental signatures removed, ideally Extracted 1D stellar spectra record the rate of

providing a good estimate of the rate at which photons/second detected from the star-planet
photons hit each detector pixel. system at each wavelength throughout time.

Extracted 1D stellar spectra. Fitted transit features.

D

i3
Fitted transit features represent measured
Extracted 1D stellar spectra record the rate of transmission, emission, and/or phase curve

photons/second detected from the star-planet spectra, along with uncertainties that account for
system at each wavelength throughout time. instrumental and/or astrophysical systematics.
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eline Highlight -

+ A Eureka!
A » Eureka! Quickstart O Edit on GitHub
latest

S1 *.ecf Detector Processing Eureka! Quickstart

CONTENTS:

OR Installation Want to get up and running with Eureka! , but not really sure where to begin? Keep reading!

D Eureka! Quickstart

o . Installation G 1. Installation L\i
S§2 *.ecf Data Calibration

*rateints.fits

. Download the data [

N The first thing you need to do is install the package, so if you haven't already, take a break from this
. Set up your run directory

OR page and follow the Installation instructions (if you have issues be sure to visit the FAQ first).
. Run Eureka!

B i
*calints.fits Stage 3 Stage 1: Ramp Fitting 2. Download the data H
Stage 2: Calibrations

S3 *.ecf Data Reduction
2 y Stage 3: Reduction With the installation complete, you'll need some data to run Eureka! on. For now let's use some

Stage 4: Create Lightcurves simulated data that was produced for the Transiting Exoplanet Community ERS Data Challenge.

Datasets for all four instruments are available on the STScl Box site, however, for the rest of this
quickstart guide the NIRSpec Tiny dataset will be used.

Stage 5: Lightcurve Fitting

Stage 6: Plot Spectra
Stage 4

P
Generate Light Curves 5. Where to go next 3

Now, I’'m sure you wouldn't just leave the data in your Downloads folder, but if so, let's make a new
Eureka! Control File (.ecf) directory to store things instead. For example:

Eureka! Outputs

Contributing to Eureka! mkdir /User/Data/JWST-Sim/NIRSpec/
cd /User/Data/JWST-Sim/NIRSpec/
Stage 5 The Code (API) unzip -j ~/Downloads/Tiny.zip -d .

Light Curve Fitting Eureka! FAQ

Copyright Note that for Eureka! you do not need to download any ancillary data - any additional files will be
downloaded automatically (if you correctly set the CRDS environment variables during installation).

Stage 6

https://eurekadocs.readthedocs.io/en/latest/




JSS Paper Submitted!

The Journal of Open Source Software

Eureka!: An End-to-End Pipeline for JWST Time-Series

Observations

Taylor J. Bell©!, Eva-Maria Ahrer © 2, Jonathan Brande © >, Aarynn L.
Carter ©*%, Adina D. Feinstein ©°, Giannina Guzman ©°, Megan
Mansfield © 7, Sebastian Zieba ©®, Caroline Piaulet ©°, Joseph
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The Goals of the Program
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® (Generate representative datasets for a range of modes across
all 4 instruments aboard JWST, specific to the exoplanet and

debris disk imaging community.

MIRI 4QPM

: #’; :
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The Goals of the Program

® (Generate representative datasets for a range of modes
across all 4 instruments aboard JWST, specific to the
exoplanet and debris disk imaging community.

® Deliver a wide range of science enabling products to the
community to aid with proposal planning, data reduction
and interpretation.
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NIRCam / MIRI Coronagraphy Pipeline: .o‘-%§§
https://github.com/kammerje/spaceKLIP ~
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https://github.com/kammerje/spaceKLIP
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The Goals of the Program

® (Generate representative datasets for a range of modes
across all 4 instruments aboard JWST, specific to the
exoplanet and debris disk imaging community.
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® Deliver a wide range of science enabling products to the

community to aid with proposal planning, data reduction
and interpretation.

® Characterise directly imaged exoplanets and disks in
the near- to mid-infrared for the first time.
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HIP 65426 b

~7-9 Myp, 1300-1600 K

IRDIS-H2H3 (Feb 7th, 2017)

Chauvin et al. 2017

Coronagraphic imaging from
3-15 microns

VHS 1256 b

~14-24 My, 1000-1200 K

Gauza et al. 2015 / ESO

Background star

u w

I ‘

Host

Companion

Zhou et al. 2020

Spectroscopy from

0.6-28 microns at R>1000

ExoExplorers Science Series, June 17 2022

HD 141569 A

Triple ring disk system

P T Ty |
- -

Mazoyer et al. 2016

2011
“~._NICI/KLIF (a)

AE

Konishi et al. 2016

Coronagraphic imaging from
3-15 microns
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HIP 65426 b

IRDIS-H2H3 (Feb 7th, 2017)

® C(Close separation of ~0.83 arcsec
necessitates NIRCam and MIRI
coronagraphy.

® Utilise a range of filters to better

characterise the atmosphere.

O

O‘.

—— Burrows AE60, 1600 K, log(g)=3.5
¢ Existing Data
0.2 ¢- Planned JWST Data

Chauvin et al. 2017
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HIP 65426 b

® Also explore innermost system
IRDIS-H2H3 (Feb 7th, 2017)

architecture using NIRISS aperture
masking interferometry (0.04-0.7 arcsec).

Target frame Vis Amp (target)

Cheetham et al. 2019
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VHS 1256 b

. w1 00 AU)

\

o

Gauza et al. 2015 / ESO

Background star

®

Host

Companion

Zhou et al. 2020

Large separation enables NIRSpec and MIRI IFU

Spectroscopy from 0.7-28 microns.
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Zhou et al. 2020 1:z0 J+H® HO 36ume®
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Filacchione et al. 2014
Ubservation V1

Aarynn L. Carter

HD 141569 A

04

® N|RCam and MIRI
: coronagraphy at 3.0,

3.6, 10.65, 11.40, and
15.50 microns.

e e S

wavelength (um)

1ll
116 AU

2011

116 AU

E

1998

NICMOS /KLIP (RDI)

-._NICI/KLIP (ADI) .-

(a)

.

Mazoyer et al. 2016

2”

Konishi et al. 2016

Observations
Best model total
Best model disk 1
Best model disk 2

Best model disk 3

Mawet et al. 2017
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HD 141569 A

( "
i’
\'¢
N : N
1 g
116 AU 2011 £ 116 AU 1998 ;
“w NICI/KLIP (ADI) .~ NICMOS /KLIP (RDI)

Mazoyer et al. 2016

(a)

E '-.---4.~ -
N I

Konishi et al. 2016

ExoExplorers Science Series, June 17 2022




Aarynn L. Carter ExoExplorers Science Series, June 17 2022

Paper Out Now!
https://arxiv.org/abs/2205.12972

Search... All fields WYl Search

d I‘X],V > astro-ph > arXiv:2205.12972 Tl | Aevene S

Astrophysics > Earth and Planetary Astrophysics Download:

[Submitted on 25 May 2022] e PDF

The JWST Early Release Science Program for - Other formats
the Direct Imaging & Spectroscopy of @)

Current browse context:

Exoplanetary Systems astro-ph.EP

<prev | next>

Sasha Hinkley (1), Aarynn L. Carter (2), Shrishmoy Ray (1), Andrew new | recent | 2205

Skemer (2), Beth Biller (3), Elodie Choquet (4), Maxwell A. Millar- Change to browse by:

Blanchaer (5), Stephanie Sallum (6), Brittany Miles (2), Niall Whiteford aStZ;foh_phJM

(7), Polychronis Patapis (8), Marshall Perrin (9), Laurent Pueyo (9), astro-ph.SR

+Others!
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“I will say there Is no clear answer that will
distance Webb from claims of homophobia. |
certainly wouldn’t argue he was a crusader
against LGBTQ, but, you can’t argue that he did
not facilitate that process as well.”

- Brian C. Odom, Acting NASA Chief
Historian, March 21 2021

Page 28, Supplementary Information, https://www.nature.com/articles/d41586-022-00845-6
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June 22 1950

President Truman and then Undersecretary of State James
Webb meet and discuss how the Hoey Committee and the White
House might “work together on the homosexual investigation”.

: ‘ !
Gre
v
o ,
Vil .
.
) »
-
2 3

Senator Clyde Hoey

Meeting is arranged for June 28

Congressional Record: Proceedings and Debates of the United States Congress, Volume 96, Part 6, Page 8209
David K. Johnson, The Lavender Scare: The Cold War Persecution of Gays and Lesbians in the Federal Government
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June 23 1950

Deputy Undersecretary Carlisle Humelsine shares a background
paper on “Problem of Homosexuals and Sex Perverts in the
Department of State” with James Webb

Jur investigations and studies of the subjeoet revealed that

homosoxunlc are, ,ansrully uponklnr, undesirablo as eaolo)ooo for a

or of reasons: (1) ney coreate & worals prob s Le® 08T =en

.~ ‘\‘ ' : * .\ . -
L P Rw, J’-T.--f )TI.’];-I"’ULA ! s ) o ¥ '...‘ -‘4 J‘D JC n-)f‘f'l’al all 3 \./: \.J

work or aggociate with homosexuals: \?\) hoy are emotionally unstable,
2 o O any of them have told our investigators of the i

-

and humiliation they would suffer if :_, )sed to famlly &n

.
and some have even threatened suiocide; (3) Vsually they live i
world all to thomselves associating and consor . ith

goxuals: (4) ‘hey indulge in sots of perversion which are legi
and which are abhorent and

. foan soo 1,_‘" - L D) .‘h(‘;.'

geekine se U.ul pratifiontion

another rgon the nex?

they nover realize,

https://catalog.archives.gov/id/54538192

https://catalog.archives.gov/id/2666952
https://Igbtqarchives.tumblr.com/post/15265731115 7/cover-label-of-information-on-homosexuals-folder



https://catalog.archives.gov/id/54538192
https://catalog.archives.gov/id/2666952
https://lgbtqarchives.tumblr.com/post/152657311157/cover-label-of-information-on-homosexuals-folder
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June 28 1950

MEMORANDUM FOR THE HOEY SUBCOMMITTEE SEX PERVERT INVESTIGATION FILE

g

» James Webb meets with

Yesterday afternoon Jim Webb of State, Charlie Murphy and

I went up to see Senator Hoey about this matter, at his request. Senator HOey, Chooses
We spent over an hour discussing the whole situation and tO dlStrlbUte the

a most useful interchange of views took place. Mlir. Webb gave the

Senator some material on the subject which Humelsine of State had hOmOphObiC paper, and

prepared. I also gave the Senator some background material on the _
subject and a list of qualified medical witnesses which I had pre- dlscusses hOW

pared on the basis of advice from Surgeon (General Scheele and otherse. _
. . iy . testimony should be
VWie suggested that the hearings begin with testimony by come _ )
petent medical authorities on the nature and scope of the problem, pro‘"ded N the
this testimony being designed to put the problem in proper perspective.

After that could come testimony from senior Government security offi- investigation hearings

cers about the security problems involved. We noted in this connec-

tion that homosexuals were one category of security risks, and we
discussed some of the other categories.

https.//catalog.archives.gov/id/54538202
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December 15 1950

CONCLUSION

There 1s no place in the United States Government for persons who
violate the laws or the accepted standards of morality, or who other-
wise bring disrepute to the Federal service by infamous or scandalous
personal conduct. Such persons are not suitable for Government
positions and in the case of doubt the American people are entitled

to have errors of judgment on the part of their oflicials, 1f there must
be errors, resolved on the side of caution. ( It 18 the opinion of this
subcommittee that those who engage 1n acts of homosexuality and
other perverted sex activities are unsuitable for employment in the
Federal Government. 'This conclusion 1s based upon the fact that
persons who indulge 1n such degraded activity are committing not only
1llegal and 1mmoral acts, but they also constitute security risks in po-
sitions of publie trust.

5000 to tens of thousands lost their jobs

https.//catalog.archives.gov/id/54538202
https://www.archives.qgov/publications/prologue/2016/summer/lavender.html
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State Department Employees Removed

Clifford L. Norton,
NASA Employee
Fired in 1963

NASA concluded that appellant did in fact make a
homosexual advance on October 22, and that this act
amounted to "immoral, indecent, and disgraceful conduct." It

also determined that on the basis of his own admissions to
Fugler, even as subsequently clarified, appellant possesses
"traits of character and personality which render [him] * *
unsuitable for further Government employment."

onosexual Cases now under

RDer ol Cases péanaAn

https://law.justia.com/cases/federal/appellate-courts/F2/417/1161/190082/
https://Igbtqarchives.tumblr.com/post/156600012522/statistics-on-homosexual-cases-since-january-1
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Some Concluding Thoughts

® We cannot know for a fact what James Webb’s inner thoughts
and intentions were. But...

® “If you are neutral in situations of injustice, you have chosen
the side of the oppressor” - Desmond Tutu

® An extraordinary observatory such as JWST should have an
equally extraordinary name.

® I|tis not too late to change the name, and in the mean time we
have agency in how we refer to JWST in speech and in writing.

Further Resources: https://notnotrocketscience.substack.com/p/the-straights-are-here-to-save-us?s=r
https://www.scientificamerican.com/article/nasa-needs-to-rename-the-james-webb-space-telescope/
https://qgalileospendulum.org/2021/05/07/the-lavender-scare-and-a-tangled-webb/
https://astrobites.org/2021/12/19/jwst renaming/



https://notnotrocketscience.substack.com/p/the-straights-are-here-to-save-us?s=r
https://www.scientificamerican.com/article/nasa-needs-to-rename-the-james-webb-space-telescope/
https://galileospendulum.org/2021/05/07/the-lavender-scare-and-a-tangled-webb/
https://astrobites.org/2021/12/19/jwst_renaming/
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Introduction to

JWST ERS

Transiting

Direct Imaging
Exoplanet ERS
Program

Exoplanet ERS

Program

What’'s In A
Name?
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Transits - Okay, but when?

T S T
NIRISS Single-Object Slitless Spectroscopy

WASP-39 | NIRSpec Bright Object Time Series 1052 | Jul 10,2022 - Jul 10, 2022 (2022.191 - 2022.191)
WASP-43 | MIRI Low Resolution Spectroscopy 31.69 | Nov 28,2022 - Nov 28, 2022 (2022.332 - 2022.332)
WASP-18 | NIRISS Single-Object Slitless Spectroscopy Aug 10,2022 - Aug 11,2022 (2022222 - 2022.223)
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High Contrast - Okay, but when?

Targets Template Plan Windows

Jul 1,2022 - Jul 16, 2022 (2022.182 - 2022.197)

Jul 17,2022 - Jul 24,2022 (2022.198 - 2022.205)
HIP-65426 NIRCam Coronagraphic Imaging Jul 26, 2022 - Jul 29, 2022 (2022.207 - 2022.210)
Jul 31,2022 - Aug 2, 2022 (2022.212 - 2022.214)
Aug 5,2022 - Aug 7,2022 (2022.217 - 2022.219)

HIP-65426 MIRI Coronagraphic Imaging Jul 4, 2022 - Jul 23, 2022 (2022.185 - 2022.204)

Jul 1,2022 - Jul 16,2022 (2022.182 - 2022.197)

Jul 17,2022 - Jul 24, 2022 (2022.198 - 2022.205)
HIP-65426 NIRISS Aperture Masking Interferometry | Jul 26, 2022 - Jul 29, 2022 (2022.207 - 2022.210)
Jul 31, 2022 - Aug 3, 2022 (2022.212 - 2022.215)
Aug 5,2022 - Aug 8, 2022 (2022.217 - 2022.220)

VHS-1256B NIRSpec IFU Spectroscopy Jul 1,2022 - Jul 15, 2022 (2022.182 - 2022.196)
VHS-1256B MIRI Medium Resolution Spectroscopy |Jul 1,2022 - Jul 15, 2022 (2022.182 - 2022.196)

HD-141569A NIRCam Coronagraphic Imaging Jul 10,2022 - Aug 24, 2022 (2022.191 - 2022.236)

HD-141569A MIRI Coronagraphic Imaging Jul 12,2022 - Aug 4, 2022 (2022.193 - 2022 .216)
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Exoplanet ERS (Cycle I)
= ~125 hours

Exoplanet GTO (Cycle 1-3)
= ~1125 hours

Exoplanet GO (Cycle |)
= ~1500 hours

Future Exoplanet
Observations (Until 2042)

= ~28,500 hours

Future JWST
Cycles

lance Series, June 17 2022

ERS

Cycle 1 GO

Cycle 1-3 GTO
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® JWST presents an unprecedented opportunity to characterise a
diverse range of exoplanets across their full luminous wavelength
ranges through both direct imaging and transiting observations.

® T[hough focused on informing the community on the capabillities of
JWST, the ERS programs will make the first steps in this era of
discovery with their own clearly defined scientific goals.

® The ERS programs will deliver a wide range of science enabling

products to the community to aid with proposal planning, data O GitHub
reduction and interpretation.

® |f you haven'’t already, set aside some time to research the
implications of the naming of JWST. Think about how you can
help mitigate the ongoing damage it is causing.




