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Source # 489

Diff. mag, R

The Palomar Transient Factory (PTF) is a new survey for astronomical transients
to be undertaken with the wide-field CCD array recently installed on the ‘ _ !
Palomar 48" telescope. The camera consists of a 12-CCD array, each 2048 by 4096 >+ i r ' ' ' o o2 o
pixels, giving a total nominal 7.8 square degree array with 1” pixels. The Orion '
project is an experiment that during its first year will focus on a single pointing
in the Orion star-forming region as part of the PTF survey. The project has been
assigned 40 consecutive nights per year for three years to perform intensive time-
series observations with the aim of detecting close-in, Jupiter-sized planets
transiting young stars. Little is known about the distribution and frequency of . -
planets around stars that are 1-100 Myr old - the time frame in which the giant '
planets are expected to form. Our principal goal is to investigate the frequency of
planets around stars at young ages. In addition, the observations will provide a
unique dataset to study a variety of stellar astrophysics, including eclipsing
binary systems for testing star formation and evolution models; characterising
stellar activity and rotational periods; and characterising previously unknown
young stars in the Orion region. Here we present the current status of the project
and some of the findings from the preliminary test data.
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. Example variable sources obtazned from dzﬁfererttzal .photometry ZMASS colours suggest thesesones are probably main sequence F — K stars, with little reddenzng, and not embedded in any
optically thick IRdisk.:Data with sec-z>4.0 agd seeing FIWHM>5.0 are omjtted from the plot. From top to bottont, std. dev.'s after removing polynomzal fits to the trends are 0.0125, 0.0122,
Y * 0.0123, and"0. 0132 mag, with medlan DAOBHOT rath photmetry error*bars of 0.003, 0.006,.0.006, and 0.003 ‘mag respectwely . .
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S8 (¢ (2-6 Myr; d~400 pc) ! X7 - . : - 7 ~ differential .
¢ . . '. . 5 Magnitude histogram for file: ./11312c2.fits, chip 2 ; photometry
@My d~20p0 1B o . S e , o e :
P 5. K : : . Abbrox maan %23?238?5%6%3934812%?‘62%%7&%rcmm_ 2 magmtude The
, - : . I g NuthbAer perr SFOUIQA;Z 0.0022933602 -
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. " . ' . | aperture .
N UK o « photometry error i
> Approxzmate ages of the ?rmn OB1 association subgroups (reproduced IR g - - Nk bar is qup?()tted" 3 .
| .« from Bally, 2008) : & ps il s, - | Sk . : going an e
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Preliminary test data were taken during instrument commissioning time in Feb/ p ! R L. IS
March “09, with the purpose of using them to build a differential photometry R J | precision.
: pipeline. Two data sets were taken: . ‘ - Zero point estimation for /1 s>, o3 J P
.. : ' l Zero point (sigma clipped mean): 1.09832 Y . ) - .
* An overlapped tiling of the entire Orion region, R band, 60s exposures. . pras
e » Asingle-field time-series data set, R band, 30s exposures, ~1min cadence, over ' . .
three mghts . C - Wi6 % Mean R mag
The results presented here represent a preliminary first-cut reduction of two nights ¢
from the time-series data to begin to assess performance. o | RO e L300
& Eiafnple | Red. chisq: 5.29737
. 5 ’ stgble
. = The aim is to observe a field where the disks of young stars are on the point of Py -, . s » _, _ : A s?ars ¢
" dissipation (~5—10Myr old), leaving behind any new born planets. The field just b TR - 5 ; I gt fr:)m the
south of Orion’s belt, chosen for the time-series test, satisfies this goal (see figures F . , B X bl |
o« 4 above and below). ‘ ‘ : L . : ' | | o daco
4 _ Source # 1326
1 Fr_otion of Red—Exceiss Slources in 2MASS Catalogue e -2 s ok 7 : " - - USNOBH; mag. 22 s 4 p .‘ £ "
: e 55 < Pl ‘ - ~ . - . L -
i op tude histogram, showjing coﬁpléteness and saturation lzmzt Bottom: Zero—poznt :
dr?termzrzatzon = dzﬁ”erence between DAOPHOT aperturg photometry and USN OB 2§ . ' ' | | o - austone
: - Source # 2067
i - magmtude vs. R.sSaturation sets in at aroung R~12.5. | . Y a - K G Chvear 395688
* s ; - - 8’ ' @ . . ) 5 -
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T DAOPHOT output photometry is zero-point corrected with a calibration against the " § Across the top are shown some apparently variable stars after differential photometry e
| , USNO-B1.0 catalogue to obtain a rough absolute R magnitude estimate for each source : correction. Their nature has yet to be determined, though their 2MASS colours put them near
‘ | o g - detection. From the figures above: ' the late main sequence. For comparison the top figure above shows examples of the most -
e stable stars from the ensemble. The noise is above the standard statistical error bars, but there .
. i P ket I 4300 unflagged sources detected on chip 2 (~0.6 deg? FOV) is no obvious correlation between stars, suggesting that the differential photometry .
. N & Sl e e R-mag. histogram implies: algorithm is performing adequately, while not over-correcting bright stable stars.
. ” R s Gl S S Lo 4 + completeness limit at R~19.3 in 30s.
~at® + saturation at R~12.5 As shown in the bottom figure, the noise floor starts to set in at around the 9mmag level.
- : Curvature in zero-point plot may be due to non-linearity in USNO-B catalogue, Rejecting data at sec z > 2.0 and seeing > 3.0" reduces this noise floor to ~4 — 5mmag, adequate for
N e o s ol s oE\ i e G e S e : and/or to mismatch between USNO-B and PTF R-filters. : detecting Jupiter-sized planets, particularly if consecutive data points can be binned together. ‘
. Orz(;zes boei? ngz;f Zszg;let’;zitsts eus esc(i);tfor tz;z):iia(;{z S : I e e e USNO-B precision is ~0.25mag, so curvature is not unreasonable. Fine tuning and more sophisticated data reduction should yield further improvement. k- 2
* . reduction here. Note the adjacent dead CCI chip, ' e e i G ’
. where the'bright star 77 Ori was delzberately ol L B e e e : z
placed (See ‘Selecting a erld for explandtion of T . '
‘the contofrs). £ * . -
: : - ~ .
L . -
* ‘ . -
-.. . . K . * ”
: ' A Choosing the final Orion project field +| .
requires balancing a number of |
! requirements. These plots of the entire |
Orion area derived from the 2MASS point |
S . R |
source catalogue provide an initial handle |
L : f these, Il as showi |
Where the standard PTF pipeline is designed to produce absolute - N R e |
. h he Ori , i o5 hich cion diff 1 interesting tracers of dust and star |
photometry, the Orion pro]ect requires high precision erentia & formation in the Orion complex. | .
photometry. Data reduction steps are broken down as follows: |
* Left: Source count density - need |
* Image pre-processing/astrometry using standard IPAC PTF pipeline. uncrowded field, but sufficient source |
Standard aperture photometry - DAOPHOT. * counts to detect planets. | .
Zero point correction in IDL referenced to USNO-B1.0 catalogue. | * Center: Fraction of red-excess |
. resumably young, variable) sources - | 5
Sc?urce m.atchlng - l(rggh stellar}\]zZriabi%ity incide;ce may |
. Differential photometry - IDL: Each frame corrected by modal , , : |
. . ; impede differential photometry. |
magnitude difference between itself and mean reference frame. : |
* Right: Mean J-K colours - traces |
. j i i extinction. Dust may limit source counts |
In order to obtain a quick first reduction: . and also point to regions of high | R o 7
: variability. . Kimog range: 0.00000 46 155000 } nge: 0.00000 o 14,000 . R . -
¢  No iteration of differential photometry.
’ * Entire chip reduced as a single ensemb]e. (0o
. * Single aperture size used - no adaptation to match variable seeing. | .
.o * Only crude checking against USNO-B for confused sources. : : - — .
- L4 . - 8 & . - . - ’
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E _ . REFERENCE - Bally, ], 2008 Handbbok of Star Formzrzg Regzorzs,, Volumed: The Northern Sky ASP Monograph Publzcatzons Vol. 4. Edzted by Bo-Reipurth, p.45.
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