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Abstract: We present a carefully controlled set of Spitzer 24 um MIPS time series observations of the low mass eclipsing binary star GU Boétis. These observations serve to characterize the MIPS-24
observing techniques of the spacecraft, precisely establishing the photometric repeatability of this instrument at the tens of uJy level. The data aim to substantiate the previously announced observations of
extrasolar planet transits at similar levels of precision. A further science return is the first-ever long wavelength characterization of such an object's light curve, allowing for improved characterization of the
components’ linear radii, in addition to other aspects of their surface morphology. Here, we show GU Boo's 24 pm light curve and give our estimates on astrophysical parameters of the binary system.
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Q@ There is still considerable uncertainty over the mass-radius Figure 4: Folded 24 micron light curve for all 3 observed
relation for low-mass stars. secondary eclipses of GU Bodtis. Constant flux level prior to
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Q@ At 500 pJy (max. GU Boo flux level), the rms is 30uJy.
@For comparison, the 24 pm flux decrement during the
Table 1: GU Boo System Parameters secondary eclipse for HD 209458 is 55 pJy (stellar flux ~
22,000 pJy).
Parameter Value @ We find that the scatter in the apex aperture photometry is
Orbital Period (days) ® 0.488728 + 0.000002 smaller than in its point-response function fitting routine.
Orbital Becentricitys %5 @24 pm light curves for GU Bootis appear to be
i ¥ 4 : 5 : uncontaminated by surface morphology compared to their
Component radii (solar units) 2 0.623 / 0.620 Figure 2: A mosaic of 272 MIPS-24 images from optical counterparts.
Component masses (solar units) 2 0.610 / 0.599 Spitzer. At the center of this mosaic is GU Bodtis
Secondary Eclipse duration (sec) 5665 (marked by arrow). North is up and east is left. The size References
Gorb e d oA e ) 502 430 of the image is about 5 arcmin on the side. & Hisct Sl e aaE ke by
Secondary eclipse minimum 24 pm flux (uJy) 253 + 80 @ Deming et al. 2005, Nature, 434, 740
aFrom Lépez-Morales & Ribas (2005) @ Lopez-Morales & Ribas 2005, ApJ, 631, 1120
@ Torres et al. 2006, ApJ, 640, 1018
Figure 3 a, b, c: Individual observed secondary eclipse -
events for of GU Boétis. Constant flux level for (a,b,c) are oo i
506+30, 504+31, 498+30 uJy; ingress egress slopes are | N .
0.094+0.028, 0.074+0.034, 0.077+0.032 pJy/sec; g § 32
minimum flux during maximum eclipse is 224+72, 282+87, R El ERd
268+83 uJy. Reduced x2 for each fit was 1.98, 0.91, 1.62, |3 § Em
respectively. < . S » T %M
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