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Figure 4-1. The spectral energy distributions of the Sun, Jupiter, Earth, and Ura-
nus as they would appear at 5 pc, averaged over a 10% spectral bandpass. Note the
decreased ratio of solar to planetary flux in the thermal infrared, compared to vis-
1ble wavelengths.
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VAN DE KAMP (1963)
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I16. 5. Barnard’s slar—yearly means, averaging 96 plates and
weight 64. Time displacement curves for P =24 yr, ¢=0.6,
I"'=1950. Circles are early means transferred 24 yr forward. The
scale of the displacements is shown both in terms of 0”01 and of
1 (.001 mm) on the Sproul plates
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FIG. 4 Orbital motion of 51 Peg corrected from the long-term variation
of the y-velocity. The solid line represents the orbital motion computed
from the parameters of Table 1.




Marcy & Butler (1996)







Extrasolar Planet Discovery Space circa 2004
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Planetary transits
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HD 209458b Charbonneau et al. 2000

relative flux
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Fig. 1.— Shown are the photometric time series, corrected for gray and color-dependent extinction, for 9 &
16 Sep 1999, plotted as a function of time from T.. The RMS of the time series at the beginning of the night
on 9 Sep is roughly 4 mmag. The increased scatter in the 16 Sep data relative to the 9 Sep data is due to
the shorter exposure times. The data from 16 Sep are offset by -.05 relative to those from 9 Sep.
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A Trio of Super-Earths
(Artist’s Impression)

ESO Press Photo 19a/08 (16 June 2008)
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Discovery space with hot and warm super-Earths

HD 40307: 3 hot
super-Earths with
4.2,6.9,and 9.2
Earth-masses and a
longer-period
companion (Mayor et
al. 2008)
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Gliese 436 b - first transiti ng hot super-Earth (Gillon et al. 2007)




Discovery space with hot and warm super-Earths and their gas giant planet
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Gravitational microlensing
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Microlensing detection with Warsaw 1.3m telescope, Las Campanas - 2004




Discovery space with planets around M dwarf stars highlighted
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HR 8799 Planetary System
A5 star, 1.5 Mg,
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4.8 Earth-masses,

1.68 Earth-radii, mass
5.6 g/cc, close to that of Earth (5.5 g/cc)

and adensity
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Kepler Mission launch - March 6, 2009




Venus transiting the Sun on June 8, 2004 (Robert Traube image)
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Flrst Flve Planet Dlscoverles
Made wr[h Ffrst 43 Days of Data : 5
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QUICK & EASY DIRECTIONS
MIX SOUP + 1 OCEAN WATER
RADIATION 3 HEAT' UNCOVERED IN MICROWAVABLE

OCEAN ON HIGH ABouT 100 MILLION YEARS. CAREFULLY LEAVE IN
OCEAN FOR 3 BILLION YEARS, ALLOWING OXYGEN TO ACCUMULATE.

SMOKER: HEAT, CIRCULATING OCCASIONALLY |

PROMPTLY REFRIGERATE UNUSED PORTION ON A SEPARATE PLANET.
RECOMMEND USE BY DATE ON END OF CAN.
STORE UNOPENED CAN IN INTERSTELLAR SPACE.
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PR]MORDIAL Soup,; I-OR THE PRIMITIVE...
AND THE PRIMITIVE AT HEART!

A SIMPLE, SELF-ORGANIZING MEAL WITH
EVERYTHING YOU NEED TO GET YOUR LIFE
STARTED BEFORE THE ARCHAEAN PASSES BY.
GREAT FOR ALL WATERY PLANETS, SERVE HOT
WITH LOTS OF REDUCING POWER AND A
GOOD DOSE OF IONIZING RADIATION FOR
THAT UNIQUE MICROBIAL FLAVOR!
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PROLINE, ALANINE, METHANE, C.
GLYCERDL PHOSPHATE, ACETYLENE, ACETALDERYDE, HIGH MOLECULAR-WEIGHT PAH'S,

PYRENE, MAGNETITE, PHOSPHORIC ACID, WOLF'S TRACE MINERALS. AND NP-40.
JWB MOCK SOUP COMPANY, RALEIGH, NORTH CAROLINA JAMES_W_BROWNG@EARTHLINK NET
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NASA’s TPF Coronagraph 1
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ESA’s Emma Darwin x-ar




Swain et a. (2008) - HD 189733 b with HST Nicmos
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Fig. 3.— The near-IR dayside emergent spectrum used in our analysis with +1 — ¢ errors
shown (black), together with a model spectrum (orange) containing the molecules H,O, CO,
CH, and CO,, which are responsible for the absorption features (the strongest of which are
identified above). The fit residuals suggest that one or more additional molecular species
may be present. Although the fit is improved slightly by including CoHs, CyHg, or NHj,
additional data is required to make a strong case for the presence of additional molecular
species.




Pixel / Pixel size @

Diameter planet (km) Interferometer Requirements
Collecting Area Baseline
IR 144 km? 100,000 km
400 32 Visible 1,296 km? 5,000 km
100 128 IR 0.64 km? 24,000 km
Visible 5.76 km? 1,200 km

inel '
Il::l.utia! ::';h(:f, image Interferometer Requirements

Collecting Area Baseline

IR 1,024 o? 6,000 km
25 510 Visible 9,216 m* 303 km
10 1276 IR 64 m? 2,4km

Visible 576 m? 120 km
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