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Planet Transits — Numbers

Close-in Extrasolar Giant Planets / Hot Jupiters:

* period: ~ few days ; orbital radius ~ 0.05 AU

* transit duration: ~ few hours (duty cycle: few %)

* chance of favorable system inclination: ~10%

* transit depth: ~|% to few %

* Solar neighborhood: | star in |50 with close-in extrasolar
giant planet (Butler et al. 2000, Marcy et al. 2004)

e assume binary fraction is ~50%

* assume transit detection only possible around single stars

transiting planet should be observable around | star in 3000!
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Transit Search Programmes
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Total number of planets/month: 186
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w05 degrees is the square root of the field of view. Not all fields are square.

d parsecs is the distance at which a transit with R = Ry, and P = 4 days across a G2V star will be detected with a S/N of 10. I . d b d
star mag is the limiting magnitude for this event. v n Ot I Ste : S p a C e . a S e S u rveys

i i i i i i ' i S O S C O RO
Vital statistics questionnaire Keith's June 2002 Washm Lon Updated: 2005.05.18 I I I 9 I I I 9 I
Conference preprint (.ps)

Open Cluster Transit Searches
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Transit Surveys -- Target Selection
range in astrophysical properties

Sahu et al., 2006

¢ clusters: need to

target several clusters

(EXPLORE/OC,
UStAPS, PISCES,
STEPSS, 47 Tuc

studies, MONITOR,
etc)

* field: get them
automatically, but need
auxiliary data (spectra)




Transit Surveys -- Target Selection
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Transit Surveys -- Target Selection
distance / brightness versus cadence

observer

* Mandel & Agol 2002

* Seager & Mallén-Ornelas 2003
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Transit Surveys -- Target Selection
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Transit Surveys -- Observing Strategy

* red (RI) band (eliminate false positives)
» sensitive to redder (smaller) stars
» dust extinction smaller
» limb darkening considerations: eliminate false positives

Limb darkening at 3, 0.8,
0.55, 0.45 microns
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Transit Surveys -- Observing Strategy

®* minimize noise
) pix-to-pix variation effects
» avoid saturation (of even a
few pixels)
» photon noise: spectrally or
spatially broaden PSF

» avoid undersampling (for
PSF fitting)
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Transit Surveys -- Observing Strategy

®* minimize noise
) pix-to-pix variation effects .
p avoid saturation (of even a

- |
few pixels) ,
» photon noise: spectrally or .
spatially broaden PSF. s 150087

» avoid undersampling (for
PSF fitting)

IC 2714, star 15398 using old relative photometry

[ magnitude

0.6 0.7 0.8

Days into run

B. L. Lee’s Dissertation (2007)
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Transit Surveys -- Observing Strategy

minimize noise
) pix-to-pix variation effects

p avoid saturation (of even a

few pixels)

) photon noise: SPeCtra”,y or HST/STIS light curve of HD209458b
spatially broaden PSE :r

» avoid undersampling (for [ISREE.

PSF fitting)
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Transit Surveys -- Observing Strategy

minimize noise

) pix-to-pix variation effects
p avoid saturation (of even a
few pixels)

» photon noise: spectrally or
spatially broaden PSE

» avoid undersampling (for
PSF fitting)

HAT Survey PSF-Broadening Method




Transit Surveys -- Observing Strategy
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Transit Surveys -- Observing Strategy

window function -- length of observing run

e P=1 - 10 days

* duty cycle 9% - 2%
* night length = 8h MRETT I m
* cadence = 5 min | v ' \\ ]H

20 consecutive nights

40 consecutive nights
60 consecutive nights

MJ'
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Transit Surveys -- Observing Strategy

window function -- cadence

e P=1-10 days

* duty cycle 9% - 2%
* night length = 8h

* 40 consec. nights

30 minutes
| 5 minutes

|0 minutes

ﬂ ML

period dd"}-"-ﬁ
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Transit Surveys -- Observing Strategy

window function -- night length

e P=1-10 days

* duty cycle 9% - 2%
* cadence: 5 min

* 60 consec. nights
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Transit Surveys -- Observing Strategy

window function -- transit duration

e P=1-10 days
* cadence: 5 min
* 40 consec. nights
* 8 hours / night

| hour
2 hours

3 hours

5 hours
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Transit Surveys -- Observing Strategy

window function -- total number of hours (160)

e P=1 - 10 days
* duty cycle 9% - 2%
¢ cadence: 5 min

80 nights; 2h / night
60 nights; 2.7h / night
40 nights; 4h / night

7 “nights”; 23h / night
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