PC 1 Score

Allen B Davis
Yale University

* RV jitter hinders
planet detection

* We run Principal
Component Analysis
on model spectra

Planets: simple signatures completely
contained in one PC

Spots & plage: complex signatures
spanning many PCs

Principal Component 1 Scores
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High resolution is valuable for
measuring stellar jitter
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« High resolution & high SNR unlock
additional variability in the spectra
that will help expose activity



Searching for planetary signals in doppler time series:
a performance evaluation of tools for periodograms analysis

@ ° %5, Matteo INAMONTI - Universita degli Studi di Trieste
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e High occurrence of low-mass small-size planets around M-dwarfs
e Small signal amplitudes — strong stellar activity noise

> Need for strategies for robust identification

Numerical experiment of algorithm effectiveness
e Generalised Lomb-Scargle (GLS, Zechmeister & Kiirster 2009)
e Bayesian formalism for GLS (BGLS, Mortier et al. 2015)
« FREquency DEComposer (FREDEC, Baluev 2013)

Matteo Pinamonti - 2016 Sagan Exoplanet Summer Workshop 1



—log FAP

Single-planet syste

30:““““‘ W'O,HHHH‘HWH/H = -
0.001 0.002 Am;)?kori/s] 0.004 0.005 0.001 0.002 AmthS(.jC()EOme/S] 0.004 0.005
Multi-planet system
GLS BGLS FREDEC Agreement
Correct identification 83% 79% 87 % 96%
False positives 3% 14% 3% 38%
> Several analysis techniques needed
Matteo Pinamonti - 2016 Sagan Exoplanet Summer Workshop 2



The Stellar parameters of host stars
yield important effects on planet
formation, size, occurrence rates,

environment, and habitability

Image credit: T. Riecken

Stellar Parameters for FGK MARVELS Targets

Keara Wright, University of Florida
Important Parameters: Aduvisor: Dr. Jian Ge, University of Florida

» Temperature
* Metallicity

* Surface gravity



* Generate coarse grid from PHOENIX synthetic data

HAT-P-1 HD49674 HD17156

Method

LUl 6026+71 5632431 6057+46

* (Correct models for resolution, rotation, and variable Ghezzi

* Generate fine grid around estimated parameters

* Extract stellar parameters from best-fit model

dispersion

» Match entire spectrum for best guess coarse parameters SEEERN 6000+£156 5680196 6025+148

* Compare data to grid for lines sensitive to particular e 6000 5687 6081

parameter changes

WEEEBE 0.17+0.06 0.33+0.01 0.19+0.05

Ghezzi

o2 0.11+0.08 0.353+£0.06 0.17+0.07

Results Wright 0.19 0.28 0.19

. Coarse grid steps 100K providé close match S8 .
SIS 4.46+0.01 4.4840.12 4.20+0.11

Ghezzi

e Fine grid matching agrees within error bars

 Next: Resolve issues Wlth COﬂSiStency in line Crieves 4 35+O 21 4 53"'0 17 4 22+O 19
choice for best-fit model

Wright 4.34 4.50 4.28



,' Measuring the Efective Positions
For the HARPS3 CCD

Richard Hall — University of Cambridge

HARPS3 will find Earth-mass planets
orbiting Sun-like stars:

* 0.1 ms!precision
* 10 year intensive observations
* QObserve each star every night

At Cambridge UK, we are working on
the detector:

Characterisation and testing
Experiment simulation
Pixel position measurements

Using an optical experiment, we will
measure the CCD pixel positions to
104 ...
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Optical interference of lasers => predictable fringe pattern
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Monitor fringes over time - identify and eliminate environmental noise




A SEARCH FOR NON-TRANSITING HOT JUPITERS WITH
TRANSITING SUPER-EARTH COMPANIONS

Sarah Millholland

UC Santa Cruz —> Yale University

Optical Reflected Light Phase Curve

Synthetic phase curve & TTVs for a fiducial system
Star: M, , Rq,,,

Non-transiting Hl: M,,,, 1.3 Ry,
Transiting Super-Earth: P, =80d

P, =3.5d

Astrometric Transit
~ Timing Variations
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Millholland et al. 2016




A SEARCH AND FOLLOW-UP RADIAL VELOCITY SURVEY FOR
NON-TRANSITING HOT JUPITERS IN KEPLER SYSTEMS

Candidate phase curve

e 1.1 M host
star

* 3.2 R; transiting planet
in 150.9 d orbit
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RV follow-up underway
at the Automated Planet
Finder (APF) telescope...
e e stay tuned!

Time [B)D - 2454900]

Millholland et al. 2016




EQUATIONS OF ANHARMONIC

To illustrate the method of solution, we take equation for ¢; and ¢2 only. These may be

written as )

d“q A 2.4 A 2

WJF% 11,191 + A12,1q192 + A22,1¢2

2,

I 2 2 4 Boge = A11,201 + Ar22q142 + A22265
where 1

Ay g = ——=Dyi 1
7, IkU% 7,

and

q1 = ap,1 + a1,1co8snT + az,1cos2nT + ag,1 cos3nT + ...

g2 = ag,2 + a1,2C08NT + a2 2€OS2NT + a3,2cOS3NT + ...
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Radial velocity curves of Polytropic Model of Index N=1.5
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Relative flux
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A disintegrating rocky planet K2-22b
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K2-34b: A hot jupiter on a prograde orbit
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Low obliquity of WASP-47b revealed by Rossiter-McLaughlin effect
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K2-39b: A short-period giant planet around a sub-giant star



RV Follow-up with PFS/Magellan
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K2-19: mass measurements using both RV and TTV

4.5
—— Zeng & Sasselov 2013 ®
4.0/ * Solar System .* ¥
® Mass from RV *
_ Mass from TTV
Qd@ 3.5 @ Thiswork EPIC 2050%79858 © #e

1 2 345 7 10 20
Planet Mass (M )



	AllenDavis_52
	MatteoPinamonti_69
	Diapositiva 1
	Diapositiva 2

	KearaWright_92
	RichardHall_60
	Millholland_SSW2016_NonTransitingHJs
	TARUNSACHDEVA_11 (2)
	

	FeiDai_29

