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Cornell University

https://sioslab.com/research/

What We Do

Instrumentation Data Analysis

* Instrument Support « Image Post-Processing
* Automated operation - Weak Signal Detection

- Wavefront sensing and control Blind Source Separation
Logistics

* Dynamics Studies

« Survey Plannin
y 9 « Data Stream Integration

« Space Mission Design and

Analysis All sorts of engineering problems
* Survey Analysis (inference) associated with astronomical surveys,

Orbit Design and Analysis

space missions, the detection of
exoplanets and control of optical systems.



https://sioslab.com/research/

Cornell University

-— Reference

Colby’s Project: Pole-Sitting Orbits — Enery Optma
-~ Mass Optima
e \We want trajectories that stay | |
below (or above) the Moon'’s T 0:00
pole for their entire duration Lo
e Forced Periodic Trajectories 1-0.157
o Low-thrust optimization 1-0.20
e Currently we can: o
o Compute them i pecin
e \We need someone to: . |
o Compute 1000x as many as we V.94 7 —A 7 0015

have : i : 0.025

e We intend to: ' |
o Learn about their convergence 09 ;g -

' 1.02

criteria _ _ | 102,
o Learn about their feasible region 1.06




Cornell University

-— Reference

Colby’s Project: Pole-Sitting Orbits — Energy Optma
—— Mass Optima
o Requirements: | oo
> Be able to run ASSET on your 10.05
computer ::g.;gz
o Be comfortable with dynamics |

™—0.25

minimally at level of MAE 2030
o Be open to asking questions
o Meet with Colby weekly

e Contribute to a conference

paper
o December 3 (Nov 21 internal

1.02 1.04 -0.075

deadline) X % 106



Cornell University

MAX VOLTAGE 225V

_I BMM 4096-actuator
E MEMS deformable mirror



GPI1 1.0

S Gemini
— Telescope

=

Observatory
Software

Cornell University

GPI Now

IR tip/tilt
camera

Classical
GPI AO optics APLC CAL relay
and DMs coronagraph optics
masks

AO WFS IFS
Lincoln Labs existing
Fast CCD optics,

prisms, &
pupil viewer

Exoplanet Survey

Xeon GPI AO
Realtime computer

H2RG detector

v

GPI Top-Level GPI data
Software pipeline




HEISING- SIMONS
FOUNDATI

Gemini
Telescope

Observatory
Software

Cornell University

GPIZO

B R R PP P PR PP PP PR PP PP PRPRy—

Fainter

targets | CRED2

Deeper contrasts
& improved IWA

Updated
GPI AO optics shaped-pupil
and DMs coronagraph
masks

g‘-More sensitive, faster AO;
enables fainter targets,

Upd ated GPI AO & better performance on

Enhanced efficiency /

and robust operations
Enhanced Top-

Level Software

IR tip/tilt
camera

CAL relay
optics

AO pyramid WFS Faster
& deeper ...
E2V EMCCD ety

Realtime computer | bright targets /

IFS

y

new prisms,
optomech.
upgrades,
CRED2 IR
pupil viewer

H2RG detector

v

GPI data

pipeline



Cornell University

gpilib Status

gpi
generic component group methods: init_allf) datum_all)
generic component methods. init{)  datumy)  sim() track() stop{) movell post move cleanup|)
shutter source
rpc
move, mave
read_gmb_value() 0 1]
. component methods: open() close() component methods: extract() deploy()
write_gmb_value()
read_gmb._values() omss ‘ entrance exit ref sci asu cal_sphere
list_gmb_fields()
coronﬂgraph pnc
exscute{queue]) move() companent methods:  get curr values() olm|_on/offf()
execute_gueus() B .
apodizer ‘ fpm | lyot inputfold ao_pnc cal_pnc
pupil_offsets[_onfoff]() cal_correct]_onfoff]{) fov_ofisets]_onioff]()
sensors dar]_on/off]() vot_offsetson/off]()
get_values() cameras S
i fpm_offsets]_on/off]()
component methods: take_exp(] assemble_fmame()
update_sensor_list()
pupil lowfs howfs
powerbars
on()/off() aoc cal ifs instseq 7
reboot() HEART commands + ADC? CAL 1/2 commands ifs commands and mechs all instseq stuff




GPI 2.0 Positions

 GPI 2.0 Top-Level Software and alignment
» gpilib porting

* Required skKkills:
— Coding in Python, coding in C/C++, reading IDL
— Familiarity with git/github



Cornell University

The Nancy Grace Roman Space Telescope

.....................................

eléscope " Mask set for SPC spectroscopy mode

'e\\m . ‘

Mask set for SPC wide field-of-view mode

\Q/@\\*Q

Pupil plane mask Focal plane mask Lyot stop mask

= Fitter . IFS/IMG
wheel r'"  Selector

@ .
NP ! Polarizer

R2 M R2 ' R3 R3 FS FS
OAP1 OAP2 OAP1  OAP2 oar1  onp2 I

Roman Coronagraphic Instrument.
Adapted from Zhou et al. (2018)



https://roman.gsfc.nasa.gov/
https://romancgi.sioslab.com/

THE HABITABLE WORLDS OBSERVATORY (HWO)

NASA’s next flagship mission concept |~ WL

CONSENSUS STUDY REPORT

recommended by Astro2020 Decadal

\
) e First telescope designed to search for signs

‘ w 4 :
Notional ’““’/ of life on planets outside our solar system
architecture y 4 . '

opHEE . /EARTH 2.0

Pathways to Dlscovery in

Astronomy and Astrophysws
Su rvey - for the 2020s

/

Large-aperture UV / Optical / NIR space -

observatory performing transformative :
astrophysics 3 10
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Cornell University

EXOSIMS

https://github.com/dsavransky/EXOSIMS

Ik
Automated Scheduling Mission Ensemble
(Mission Rules) Distributions of Mission

Yield Metrics

.. X N r Y
Mission AN
Simulation "

75°



https://github.com/dsavransky/EXOSIMS

Cornell University

EXOSIMS Products

Integrating on HIP 32349

60°S

CGI Time Used: 0.7 days75 Mission Time: 60634.0 MJD

https://github.com/dsavransky/EXOSIMS 12



https://github.com/dsavransky/EXOSIMS

Cornell University

A mag

Imaging Mission Database
https://plandb.sioslab.com/

log(Frequency)

- Conservative NF Imager 25hr
Conservative NF Imager 100hr
Conservative NF Imager 10000hr
= Optimistic NF Imager 25hr
= Optimistic NF Imager 100hr
= Optimistic NF Imager 10000hr
- Conservative Amici Spec 100hr
- Conservative Amici Spec 400hr
—— Conservative Amici Spec 10000hr
=~ Optimistic Amici Spec 100hr
~— Optimistic Amici Spec 400hr
= Optimistic Amici Spec 10000hr
~—— Conservative WF Imager 25hr
-~ Conservative WF Imager 100hr
Conservative WF Imager 10000hr
Optimistic WF Imager 25hr
Optimistic WF Imager 100hr
Optimistic WF Imager 10000hr

—— -1

1 ' 1 1 1 1 '
50 100 150 200 250 300 350 400 13

Separation (mas)


https://plandb.sioslab.com/

EXOSIMS & PlanDB Projects

« Automating database ingestions for new data
« Updating database frontend

* Writing unit tests

* Anything in the issue tracker

* Required skills:
— Coding in Python, SQL, PHP, Javascript
— Familiarity with git/github

14



What Happens Next

« Take a look at the resources provided and determine if
there’s a project you want to participate in

« Email ds264@cornell.edu by end of day Friday 9/12

15
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