
Welcome to the 
2023 Sagan 

Summer Workshop!



Land Acknowledgment

We want to recognize the Gabrielino/Tongva peoples as the original caretakers of this land. 
We are grateful to work as guests here in what is today Los Angeles county - the traditional, 

ancestral, and unceded territory of the Gabrielino/Tongva. We ask that we each tread 
lightly, humbly, and with open hearts. We pay our respects to the Gabrielino/Tongva 
peoples, our ancestors, elders, and all of our relations, past, present, and emerging. 

We also want to acknowledge that inclusion means being intentional of how we are 
connecting with indigenous communities at Caltech and in the Pasadena community. As 

we are conducting research and working toward our goals at the Institute, think about how 
it impacts Indigenous communities and their traditions.

https://native-land.ca/.

https://native-land.ca/


NExScI Supports NASA's Exoplanet Program
u NExScI is the science center for NASA’s Exoplanet Exploration Program and is part of 

IPAC on the Caltech campus
u Provides broad support of exoplanet research community through archives, 

observing time, workshops, tools and services to enable data sharing and analysis
u We are scientists, programmers, engineers, and admin

Sagan Program
& Community 

Support

Long Term 
Archives

Keck 
Operations 

and Archive

Exoplanet 
Archive 

&ExoFOP

EPRV 
(NEID/NN-
Explore)



2023 Sagan Summer Workshop
u The Sagan Program is part of NASA’s Exoplanet 

Exploration Program (ExEP), one of three science 
themed programs at NASA (including Cosmic 
Origins & Physics of the Cosmos)
u The primary goal of missions within ExEP is to 

discover and characterize planetary systems and 
Earth-like planets around nearby stars

u The SSW continues the tradition of the past 22 
Michelson/Sagan Summer Workshops
u This year we have over 1,300 registrants from 

institutions in almost 60 countries and 36 US states 
and territories!



The Organizing Committees
Science Organizing Committee:
u Ian Crossfield, Co-Chair (University of Kansas)
u Tiffany Kataria, Co-Chair (NASA JPL)
u Chas Beichman (Caltech/IPAC-NExScI)
u Jayne Birkby (University of Oxford)
u Jonathan Fortney (UC Santa Cruz)
u Dawn Gelino (Caltech/IPAC-NExScI)
u Tom Greene (NASA Ames)
u Renyu Hu (NASA JPL)
u Laura Kreidberg (MPIA)
u Kevin Stevenson (Johns Hopkins 

University/APL)

NExScI Local Organizing Committee:
u Tracy Chen
u Megan Crane
u Elise Furlan
u Dawn Gelino
u Ellen O'Leary
u Melanie Swain

THANK
YOU!!



SSW Code of Conduct
u All SSW participants are expected to follow the Code of Conduct during the meeting, 

including Zoom, Slack, and Gather conversations
u You will be removed from the meeting, Slack, and Gather if you violate this code

The organizers are committed to making this meeting productive and enjoyable for everyone, regardless of gender, 
sexual orientation, disability, physical appearance, body size, race, nationality or religion. We will not tolerate 
harassment of participants in any form. 
Please follow these guidelines: 

• Behave professionally. Harassment and sexist, racist, or exclusionary comments or jokes are not appropriate. 
Harassment includes sustained disruption of talks or other events, inappropriate physical contact, sexual 
attention or innuendo, deliberate intimidation, stalking, and photography or recording of an individual 
without consent. It also includes offensive comments related to gender, sexual orientation, disability, physical 
appearance, body size, race or religion. 

• All communication should be appropriate for a professional audience including people of many different 
backgrounds. Sexual language and imagery is not appropriate. 

• Be kind to others. Do not insult or put down other attendees. Critique ideas, not people. 
• If participants wish to share photos or contents of talks/slides of any speaker or attendee on social media, we 

ask that they first get permission. 

Participants asked to stop any inappropriate behavior are expected to comply immediately. Attendees violating 
these rules will be asked to leave the event at the sole discretion of the organizers.



If you experience harassment in any form, or if you see someone else 
experiencing harassment, please report the incident in any of the 
following ways:

u Email nexsci@ipac.caltech.edu (only seen by Dawn Gelino and Ellen O’Leary)
u Send a direct message in Slack to any of the following Workshop Organizers:

u Tracy Chen

u Dawn Gelino

u Ellen O’Leary

These instructions are also posted on Slack and in the Help Desk corner of 
the main Gather room

SSW Code of Conduct

mailto:nexsci@ipac.caltech.edu


COVID-19 Protocols
u Masks are encouraged in indoor spaces
u Please drink and eat in outdoor spaces 

u No food/drink allowed in lecture hall and poster area
 
u We have masks available if needed
u We have COVID tests available if needed
u Anonymous COVID positive reporting Google form URL posted in 

Slack and in “Know Before You Go” email sent on Friday last week

u Please do not attend in person if you feel sick or have possible COVID 
symptoms



Presentations - Thank You Speakers!
u PDFs of all submitted presentations, including the pops, will be posted and updated during 

the week
u Recordings of all presentations will be posted on the Sagan Workshop YouTube channel 

by the end of next week (although they are typically available within 24 hours)
u Talks: (look for iPad timer in front of room)

u 45 min talks: 35 min (5 min, 2 min) + 10 min for questions 
u 30 min talks: 25 min (5 min, 2 min) + 5 min for questions 

u All in-person presentations will be given from the designated presentation laptop
u Make sure to upload and test your talk no later than the break before your talk

Wireless Access (in Baxter, Dabney, and KS 410/415)
Network: “Caltech Visitor” or “Caltech Conference” 
User name: SaganWS2023
Password: sagan2023



Venues: Baxter Lecture Hall (BLH)

u All presentations, as well as the Excalibur workshop on Saturday, 
will take place in BLH

u No food or drink allowed in BLH

u During the day, it is unlocked, so leave items at your own risk; it will 
be locked after 6 pm

u Plugs and power strips are available on the floor in some rows

u Enter/exit through back of room unless you have pre-arranged 
elevator access

u Restrooms are down one level using stairs at the back of the hall



Venues: Dabney Hall and Gardens
u Dabney Hall:

u Posters are displayed all week

u Dedicated poster sessions on Monday and Tuesday

u Posters must be taken down by 3 pm Friday if you want to keep them 

u Dabney Gardens:

u In-person lunch with speakers

u Lunches and dinners on Monday and Thursday (for those who 
purchased them)



u In-person and remote Lunch with Speakers
u Informal chat with a speaker and up to 15 attendees
u In-person lunches will be in Dabney Gardens
u Remote lunches will take place via Zoom with the links emailed out the day before

u We still have a few spots open, so sign up via the link in your email

u Posters and Pops
u All posters are listed and posted on the SSW website and in the poster room in 

Gather
u Monday and Tuesday: in-person poster sessions in Dabney Hall and remote poster 

sessions in Gather
u There is also a #posters-and-pops channel in Slack

Interactive Workshop Features



Interactive Workshop Features
u Twitter: #sagan2023

u Guest takeover of IPAC Twitter @caltechipac
uMichael Wong (in-person attendee)
uKevin Hardegree-Ullman(remote attendee)

u Slack Workspace
u Invitation is in the emails sent over the past month, and 

link in Zoom chat
u We have set up several channels    à 
u Go to Channels > Manage > Browse Channels to see 

what’s available and join those that you’d like to!



Remote Attendee Status & Questions
u Unless you are speaking or chairing a session, you will be a Zoom 

Webinar Attendee
u This means that your video and microphone are disabled, and the 

speakers cannot see or hear you
u We encourage everyone to ask questions in the Zoom Q&A

u We encourage speakers to help answer the zoom Q&A questions
u Follow-up questions can be asked in the #talks channel in Slack

u The Excalibur workshop on Saturday will use the same Zoom 
webinar link and Slack workspace



Hands-On Sessions (1)
u Everyone, from beginner to expert, is welcome to participate! 

u The activities will use either Jupyter notebooks:

u  requires a Python installation 

u or Google Colaboratory (Colab) notebooks:

u runs on Google Drive on a virtual machine and requires a new free Google account 
for storage reasons

u We recommend using the Google Colab notebooks if you are not familiar with 
Python 
u Please note that the Python installation can take more than 1/2 hour, so if you plan to 

use Python, please install it via the instructions on our website before the start of the 
hands-on session

u Look on the SSW website for more information and software instructions



Hands-On Sessions (2)
u Monday:      (I) Reducing JWST Data: From Raw Data to Light Curves 

u Tuesday:       (II) Fitting JWST Data: From Light Curves to Planet Spectra

u Wednesday: (III) Forward Modeling with PICASO 

       (IV) Retrievals using petitRADTRANS

u Thursday: Group project work (choose one) 

u Near-IR Transmission Spectrum of WASP-39b

u Mid-IR Phase Curve of WASP-43b

u Grid Search: Fitting Models to Data

u Emission Spectrum Retrieval of the Hot Jupiter WASP-77 Ab

u Friday: Group project presentations (informal, ~10 minutes each)



Hands-On Sessions (3)
u The preparation in getting ready for the hands-on sessions would 

not have been possible without the dedicated help from:

u Taylor Bell (NASA Ames), Kevin Stevenson (JHU/APL), Laura Kreidberg 
(MPIA)

u Natasha Batalha (NASA Ames), Sagnick Mukherjee (UCSC)
u Paul Molliere (MPIA)
u Melanie Swain (NExScI), Tracy Chen (NExScI), Elise Furlan (NExScI)

      and the 63 in-person and remote hands-on session helpers!

u We encourage everyone to participate in all four hands-on sessions
u Remote attendees can choose to do the hands-on session activities live, 

on their own time, and/or in Gather
u Please ask questions on the Slack channels #python-help, #hands-on-

session-i (ii, iii, iv)



Gather Virtual Space
u Gather will be open 24/7 for the entire week of the 

workshop
u All submitted posters are in Gather in the Poster Rooms

u They can be viewed any time, not just during the poster 
sessions (Monday, July 24 at 12:30 pm PDT and Tuesday, 
July 25 at 12:45 pm PDT)

u If you have a question for a poster author who is not in 
Gather, please post your question in the “posters-and-
pops” channel in Slack

u Hands-on Lab is available for attendees to work 
together on the hands-on sessions

• Chrome and Firefox are the 
recommended browsers. Safari and 
mobile devices are not supported.

• Head to the 
campground 
on Wednesday 
at 11:30am PDT 
for a group 
photo!



Letters and Pictures
u Submit a headshot for our Class Picture (for our remote attendees)

u Via a form on our website

u Pictures are due by August 18 and we’ll post the picture on the workshop 
website in September

AFTER the workshop, you’ll be able to:

u Request a Letter of Attendance

u Via a form on our website

u The deadline to request a letter is August 18 and letters will be sent by mid-
September

u Complete the workshop survey

u Via a form on our website, please complete your survey by August 18



Final Reminders
u We want everyone to have an enjoyable and productive meeting
u Please:

u Behave professionally 
u If you want to share photos of any attendee or their work on social 

media, please get their permission first
u Reminders:

u No food/drink in Baxter lecture hall (because it is so hot out, water 
will be allowed)

u Silence your cell phones and laptops
u Workshop picture on Wednesday at 11:30 am (in-person, and in 

Gather!)



Where are you joining us from?

u Go to: menti.com
u Type in code at top of screen (also shown in slack and 

zoom chat)

u Results will be shared later in the week



Thank you and 
Let’s Begin!



Backup



/RW���

$5
'
(1

��5
'
�

'(/��0$5��%/9'�

&
$
7
$
/
,1
$
�$
9
(
�

6$1��3$648$/��67�

��

:
,/
6
2
1
�$
9
(
�

��

��

�

&
+
(
6
7
(
5
�$
9
(
�

+
,/
/
�$
9
(
�

��

��

�
*5$3+,&�6&$/(

��

��

���

��

��

��

��

��

��

��

�� ��

��

��

��

��

��

��

��
��

��

��

��

��

��

��
��

���� ��: ��(

��

��

�

�

��

�

��

��

�

��

��

��

��

8SGDWHG�-DQXDU\�����

��

��

��

��

��

��

��

��

��

����

��

��

��

��

��

��%

,066

0RRUH�/DE

$QQHQEHUJ�&WU

:DWVRQ������/DEV

/,*2�/DE

&HQWUDO
(QJLQHHULQJ
6HUYLFHV

)DFLOLWLHV�2IILFHV

%ODFNHU��+RXVH

+XPDQ
5HVRXUFHV

)DFLOLWLHV
6KRSV

0DUNV
+RXVH

&KDQGOHU�&DIH


%UDXQ
+RXVH

)OHPLQJ
+RXVH

$WKHQDHXP5LFNHWWV
+RXVH

'DEQH\��+RXVH

*XJJHQKHLP
/DEV

'RZQV�/DXULWVHQ
/DEV

)LUHVWRQH
/DEV

*DWHV�7KRPDV
/DEV

$OOHV
/DE

6SDOGLQJ
/DEV

3DUVRQV�
*DWHV
+DOO&UHOOLQ

/DEV

*DWHV
$QQH[.HUFNKRII

/DEV

&KXUFK
/DE

/OR\G
+RXVH

3RZHOO�
%RRWK
&HQWHU

3DJH
+RXVH

5XGGRFN
+RXVH

-RUJHQVHQ
/DEV

6WHHOH
/DEV

.HFN
/DEV

7UDQVSRUWDWLRQ
	�*URXQGV

%D[WHU
+DOO

6FKOLQJHU
/DEV

%HFNPDQ
%HKDYLRUDO
%LRORJ\
/DEV

1R\HV
/DEV%UDXQ

/DEV

$UPV
/DEV

0HDG�/DE

0XGG�/DEV
6RXWK

0XGG�/DEV
1RUWK

.HLWK�6SDOGLQJ
%OGJ

&DKLOO
&HQWHU

:HVW
%ULGJH
/DEV

%ULGJH
$QQH[

0LOOLNDQ

%URDG
&HQWHU

%HFNPDQ
,QVWLWXWH

%HFNPDQ
$XGLWRULXP

3DUNLQJ
6WUXFWXUH

�

3DUNLQJ
6WUXFWXUH

�

3DUNLQJ
6WUXFWXUH

�

&HQWUDO
3ODQW

%UDXQ
$WKOHWLF
&HQWHU

%URZQ
*\P

0RUULVURH
/DE

/LQGH
+DOO

' (

% ' (

�

�

�

�

�

�

�

%

$ &

�

�

��

��

��

���

���

���

��

��

��

��
�

��

��

���
��

���

���

���

���

��

��

81'(5
&216758&7,21

&KHQ�1HXURVFLHQFH
5HVHDUFK�%XLOGLQJ

%URDG
&DIH


��

&HQWUDO
3ODQW

&HQWUDO
3ODQW

1RUWK
$WKOHWLF
)LHOG

6RXWK
$WKOHWLF
)LHOG

&DOLIRUQLD
7HQQLV
&RXUWV

7KURRS
0HPRULDO
*DUGHQ

%HFKWHO�0DOO

*HQH�3RRO
%HFNPDQ
/DZQ

(DVW�0RRUH�:DON

&RPPXQLW\
*DUGHQ

:HVW�6D
Q�3DV

TXDO�:
DON

5DPR
$XGLWRULXP

1RUWK�0LOOLNDQ�3OD]D

6RXWK�0LOOLNDQ�3OD]D

0LOOLNDQ
3RQG

$WKHQDHXP
7HQQLV
&RXUWV

6
RX
WK
�&
DP

SX
V�
'
ULY
H

7RXUQDPHQW
3DUN

5DWK
$O�)UHVFR

$WKHQDHXP
3DUNLQJ
/RW

0HDG�/DE
/RW

/RW���
.HFN������&HQWHU

%UDXQ�DQG�$OXPQL
3RROV

1RUWK
+ROOLVWRQ
6WRUDJH
<DUG

��

%OGJ���

/RW���

KƉĞŶ

�ŽǁŶ

�ĂŵƉƵƐ��ƵŝůĚŝŶŐ

�ƵŝůĚŝŶŐ�EĂŵĞ

�ƵŝůĚŝŶŐ�EƵŵďĞƌ

�ƚŚůĞƚŝĐ�Žƌ�ZĞĐƌĞĂƚŝŽŶĂů�WůĂǇŝŶŐ�&ŝĞůĚ

�ƚŚůĞƚŝĐ�dƌĂĐŬ�Žƌ��ŽƵƌƚ��ƌĞĂ

�ƌŽƐƐǁĂůŬ

>ĂŶĚƐĐĂƉĞĚ�>ĂǁŶ��ƌĞĂ

KƚŚĞƌ�WůĂŶƚĞĚ�Žƌ�>ĂŶĚƐĐĂƉĞĚ��ƌĞĂ

WĂǀĞĚ�tĂůŬǁĂǇ�Žƌ�WĞĚĞƐƚƌŝĂŶ��ƌĞĂ

WĂǀĞĚ��ƌŝǀĞǁĂǇ�Žƌ�^ƚƌĞĞƚ

dŽ�WĂƌŬŝŶŐ

WůĂĐĞ�EĂŵĞ

hƚŝůŝƚǇ�WĂĚ

hƚŝůŝƚǇ�'ƌĂƚŝŶŐ

hŶůĂŶĚƐĐĂƉĞĚ�Žƌ��ŝƌƚ��ƌĞĂ

hŶĚĞƌ��ŽŶƐƚƌƵĐƚŝŽŶ

tĂůůƐ�Žƌ��ǆƚĞƌŝŽƌ�^ƚĂŝƌƐ

tĂƚĞƌ�&ĞĂƚƵƌĞƐ�Žƌ�WŽŽůƐ

DĂƉ�<ĞǇ

��

��

7LFNHW
2IILFH

%
HF
NP

DQ
�0
DO
O

$ &

(DVW 6DQ�3DVTXDO�:DON

6RXWK
&DPSXV
*DWH

���
W�Z'K>�

^ƵƐƚĂŝŶĂďŝůŝƚǇ
WĂƌŬ

��

.HOORJJ
�������/DE

$WKHQDHXP

%HFNPDQ
/DZQ

81'(5
&216758&7,21

6WXGHQW
$FWLYLWLHV
&HQWHU

W

/RW��

&$/,)251,$���%/9'�
W

W

W

W

6KHUPDQ
)DLUFKLOG
/LEUDU\

'DEQH\
+DOO

(DVW
%ULGJH
/DEV

*DUGHQ
RI

$VVRFLDWHV

�

���%�

6DQ�3DVTXDO�:DON

��� ����$QQH[
����6�+,//

��
�

���

��
�

(LQVWHLQ�3DSHUV
����6�+,//

��
�

���

��
�

+
2
/
/
,6
7
2
1
��
��
��
�$
9
(
�

���$FDGHPLF�0HGLD
�����7HFKQRORJLHV

��������������������������������������������������������6�+,//

$YHU\
+RXVH

0
,&
+
,*
$
1
�$
9
(
�

.DUPDQ
/DEV

2OG
:HVW
*DWH

���

���

���

3DUNLQJ
6WUXFWXUH

�

���

&DOWHFK�<
����6�:,/621

86*6
����6�:,/621

86*6
����6�:,/621

&UHGLW�8QLRQ
����6�:,/621

,QYHVWPHQW
2IILFH
����6�:,/621

$XGLW
6HUYLFHV

����6�:,/621

6WUDWHJLF
&RPPXQLFDWLRQV

����6�+,//

0XVLF
+RXVH
����6�+,//

$OXPQL
+RXVH

����6�+,//

6)&&
����6�+,//

��$

��
�

���

��
�

���

��
�

���

��
�

���

���

��
�

���

��
�

���

��
� &DWDOLQD

*UDGXDWH
+RXVLQJ

6$1��3$648$/��67�

���

<RXQJ
+HDOWK
&OLQLF

KƉĞŶ

�Žǁ
Ŷ

��

���

���$

���
��5

��&

���

���

,ŽƵƐŝŶŐ�^ŚŽƉ

WƌƵĨƌŽĐŬ�,ŽƵƐĞ

DƵŶƚŚ��,ŽƵƐĞ

�����

��

,QWHUQDWLRQDO
6FKRODUV

6\QFKURWURQ
/LQGH�

5RELQVRQ
/DEV

%XQJDORZ
&RXUW

���

%HFKWHO�5HVLGHQFH ��

8QGHUJUDGXDWH
$GPLVVLRQV

����6�+,//

&KLOG
&DUH
&HQWHU

)LUH
6WDWLRQ

/RW���

W

6WHHOH
+RXVH

2OLYH�:DON

7KHDWHU�$UWV
�7$&,7�
+RXVH

����6�+,//

&HQWHU�IRU
6WXGHQW
6HUYLFHV

$WKHQDHXP
:HVW
/DZQ

:HVW�0RRUH�:DON

5HG
'RRU
&DIH


6WXGHQW
6WRUH

+DPHHWPDQ
&HQWHU

��

Workshop: Baxter lecture hall (2nd floor, 
enter on south side of building 77 only; at 
star) 
Registration Gathering and Lunch with 
Speakers: Dabney Gardens outside building 
40
Posters: Dabney Hall building 40 (enter off 
courtyard)
Black ovals indicate food for purchase
1. Red Door Café/bookstore: building 51 
2. Chandler café: building 52
3. Broad café: building 96C

1
2

3

More food options along 
Lake Ave., a short 10 min 

walk to the west.
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Workshop: Baxter lecture hall (2nd floor, 
enter on south side of building 77 only; at 
star) 
Registration Gathering and Lunch with 
Speakers: Dabney Gardens outside building 
40
Posters: Dabney Hall building 40 (enter off 
courtyard)
Black ovals indicate food for purchase
1. Red Door Café/bookstore: building 51 
2. Chandler café: building 52
3. Broad café: building 96C

1
2

3

More food options along 
Lake Ave., a short 10 min 

walk to the west.



Food
u Pre-orders are closed

u Coffee and tea provided at morning coffee breaks and lunches
u Box lunches for those who pre-ordered (see the back of your badge)
u Monday and Thursday dinners for those that pre-ordered at 5:30 pm in 

Dabney Gardens (see the back of your badge)

u See campus map on the back of the agenda and posted online for other 
on-campus food options

u Reminders: 
u Please drink and eat in outdoor spaces – no food/drink allowed in lecture hall or 

in poster area
u Mask wearing is encouraged even in outdoor areas when not eating or drinking



23 Years of Exoplanet Science
Sagan Summer Workshops

u 2009: Exoplanetary Atmospheres 
u 2010: Stars as Homes for Habitable Planetary 

Systems 
u 2011: Exploring Exoplanets with Microlensing 
u 2012: Working with Exoplanet Light Curves 
u 2014: Imaging Planets & Disks 
u 2015: Exoplanetary System Demographics: Theory 

and Observations 
u 2016: Is There a Planet in My Data? Statistical 

Approaches to Finding and Characterizing Planet
u 2017: Microlensing in the Era of WFIRST 
u 2018: Did I Really Just Find an Exoplanet? 
u 2019: Astrobiology for Astronomers 
u 2020: Extreme Precision Radial Velocity 
u 2021: Circumstellar Disks and Young Planets 
u 2022: Exoplanet Science in the Gaia Era
u 2023: Characterizing Exoplanet Atmospheres: The 

Next 20 Years

JPL/Interferometry Science Center
u 1999: Interferometry Summer School
u 2000: Astrophysics with Optical Interferometry

u 2001: Interferometry Techniques
u 2002: Interferometry Theory and Techniques
Michelson Summer Workshops
u 2003: Interferometry Overview

u 2004: Frontiers of High Contrast Imaging in 
Astrophysics Astronomical Interferometry in 
the Optical and Near-Infrared

u 2005: Discovering New Worlds Through 
Astrometry

u 2006: Frontiers of Interferometry: Stars, Disks, 
and Terrestrial Planets 

u 2007: Planetary Transits: Detection to 
Characterization 


