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Semi-major axis for Tau Ceti (d=3.65 pc) [au]
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Kasdin+ NAS whitepaper

* Spectroscopy of young self-luminous giant planets

* Imaging & Spectroscopy of reflected light giant
planets

* Blind search for gas giants (reflected & emitted light)

* Imaging and spectroscopy of disks
* Debris
* Protoplanetary
* Exozodi

 Download at http://sites.nationalacademies.org/SSB/CurrentProjects/SSB 180659 “View submitted
whitepapers”
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Flux ratio to host star

S

Spectra of self-luminous planets

Beta Pic b, HR 8799 e,
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e New models needed!

e Others possible with
IFS + SPC donut?

* Halpha accretion?
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Reflected ‘Ight # hr vs # planets

imaging of RV o
g g NOT including 20hr acq per planet
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Reflected light spectroscopy of RV
planets

Semi-major axis for Tau Ceti (d=3.65 pc) [au]
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Blind search: 3 months ~ 10 new planets

Savransky 2016
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Figure 4: Depth of search (summed
completeness assuming one planet per
star at each location in the semi-major
axis-Radius phase space) for the
WFIRST CGI assuming optimal
utilization of 3 months of integration
time (96 total targets). Giant planets
(>S5 Earth radii) are found most
frequently (>50%) while the CGI is
barely sensitive to 2 Earth-radii planets
(0.5%). Albedos were assumed to be
uniformly 0.2 for planets below 1.4
Earth radii and 0.5 for larger planets.



Disk Science

Physical Separation at 10 pc [au
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Flux ratio to host star
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Exozodi “contaminants”

HLC 575 nm imaging. Nearby sunlike star. 10 zodi disk & jovian planet located at
1.6 AU. Flux scale is square-root stretch in units of photoelectrons/s. Simulated
exposure time is 2.8 h. (M. Rizzo, N. Zimmerman and the “Haystacks” team).
Left/Right = image without/WITH PSF subtraction.
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Protoplanetary
disks &
protoplanets

-

Tha/man/; etal. (2016)

Hydrogen-alpha Ordinary Visible Light Difference Image

LkCal15 b
protoplanet

T .

Location of the star LkCa15
(light removed)

Sallum et al. 2015
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Time-variable structure
(requires revisits)

SE1 () SE2 (D) SE3 (C)

May 2015 - H band

May 2017 - H band
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HLC PSF sends most of light

out of the core Brian Kern
* ~ 10% of light
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Brian Kern

HLC PSF convolution complicates
disk morphology extraction

--- True profile
___Image profile

=
o

|
|
_____ b o e e ]
1

uniform

o o o
IN o o

surface brightness along slice

I
N

0.0

0 5 10 15 20 25
r/ (lamda/D)
slice through single point-source image

Jet Propulsion Laboratory " ) .
@ California Institute of Technology Stanford” meeting 14. 3/19/2018



Disk sensitivity estimation is
challenging

* Convolution with coronagraphic PSF is not trivial to
correct

* Fidelity of different types of measurements:
e 2D morphology (clumps, gaps, rings??)
* radial profile
* Inclination
* Time-variable structure

llllllllllllllllllll Technology
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To do

 Self-luminous planets: models in visi
* Updated reflected light retrieval & b

ole light
ind search

calculations for new instrument moo

es

* Disk retrieval studies (HLC especially)

* Disk morphology
* Embedded sources

* What to do about modeling “non-standard”

coronagraph/filter combinations?
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Effect of surface gravity variation
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Semi-major axis for Tau Ceti (d=3.65 pc) [au]

1.0 10.0
1073 5 : ' : '
] Wavelength (Ao) Known Exoplanets
] m== <650nm m directly imaged, 1.6um observed
]_0_4 - 650 - 800nm » { directly imaged, 750nm predicted
mesm 800 - 1000nm ’9\9} © directly imaged, 550nm predicted
] === > 1000 Nm A RV, reflected light, predicted
© i //7/'G
4+ 3 P,
wn g
-6 _
g 107° 5 VLT SPHERE
= IFS / IRDIS
®) -7 ¢
= 10 3 WFIRST im L
O CGl req. ﬁ ™
- i .
© 8 A o ¢
| - -
2 107" 5 WFIRST4 A
= 1 CGI pred 40&
L 10_9 i Tau Ceti e ‘w A uplter at 10Ec
100hr ATauCetif
1010 3 @ Earth at 10pc z
: o DRAFT 2018-03-12
10_11 ] Instrument curves are 50 post processed detectlon |lmItS
Lo
0.l O 5 1

Jet Prc
California insutute or 1ecnnoiogy

Separation [arcsec]

[ T R R Ll = Tl At A

D

19



